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DO

The Post and Telegraph Authorities of more than 80 countries
rely on Marconi telecommunications equipment
PLANNING * Marconi's vast experience is

Marconi's telecommunications
survey teams are at work in many parts of the
world. Marconi's is the only company maintaining a permanent research group working
entirely on wave propagation.

reflected in the quality of its system planning
organisation which is constantly employed on
planning major telecommunications systems
for many parts of the world.

INSTALLATION

MAINTENANCE * Marconi's provide a com-

SURVEYS

installation
Marconi's
teams undertake complete responsibility for
system installation, including erection of buildings and civil engineering works as well as the
installation of the telecommunications equipment and auxiliary plant.

plete system maintenance service and undertake the training of operating and maintenance
staff, either locally or in England. Marconi's
will also establish and manage local training
schools for Post and Telegraph Authorities.

MARCONI
COMPLETE COMMUNICATIONS SYSTEMS SURVEYED, PLANNED, INSTALLED, MAINTENED

COMMUNICATIONS DIVISION, MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND.
112
H2

terminaux

SPECIALISTE

DES

SAGEM
télégraphiques

SAG EM propose une gamme d'accessoires pour satisfaire toutes les
demandes :
• Teleimprimeur a page et a bande,
emetteur-recepteur, perforateur imprimant, clavier perforateur a page,
coffrets speciaux, dispositifs pour
imprimes, etc...
• Appareils pour reseaux Duplex tels
qu'armoires de transit, materiels de
chiffrement, transmetteur numeroteur
transistorises, etcSAGEM offers a range of equipment
to meet all requirements :
Page and tape printers, RCV-SENDsets,
printing reperforators, keyboard page
and tape perforators, special units,
printer sets,
Duplex system units, such as transit
center equipment, ciphering attachments or repeaters, solid state message
numbering transmitters, etc...

6, AVENUE D'lENA - PARIS I6e - TEL. KLEBER 62-50 • TE^ESAGEM -

PARIS • TELEX 20.815

Portable

and

Fixed

Station

Equipment

for

MICROWAVE TELEVISION LINKS
For the transmission over long distances of complete television programmes via a
number of links, the Pye P.T.C. M1000 equipment provides portable or fixed units
for simultaneous radiation in the microwave band of vision and audio signals.
Effective communication can be maintained over 50 miles or more per link,
with only one watt of power. Frequency ranges are available between 5925 Mc/s
and 7500 Mc/s, with excellent frequency stability. In portable form each unit is
conveniently carried in luggage type cases and is easily assembled on site.
Adaptors for 19-inch rack mounting are available for fixed station applications.

PYE TELECOMMUNICATIONS LTD., CAMBRIDGE, ENGLAND

TELEGRAPH

EQUIPMENT

MORSE KEYBOARD PERFORATOR MODEL 50
Provided with locking device which prevents the simultaneous depression of
two keys. Max. operating speed 750 characters per minute.

w

MORSE TRANSMITTER MODEL 112

Speed range 13-250 words per minute. For training schools model 115, having
a speed range of 5-35 words per minute and permitting insertion of extended
pauses between letters and words, is recommended.

•
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CONVERTER MODEL 2206
For the conversion of a perforated 5-unit Code tape into a perforated Morse
Code, or Cable Code, tape.

5-UNIT TRANSMITTER MODEL 20
For telegraphy on the start/stop principle. Pressurised chamber of the trans
mitter head reduces maintenance to a minimum.

MORSEINKER MODEL 1532
For training purposes. Operated by tone frequency signals which are amplified
and rectified in a built-in transistor amplifier/rectifier.

^

CONVERTER MODEL 2201

G.N.T.

For the conversion of a perforated Morse Code, or Cable Code tape into a perforated 5-unit Code tape or into 5-unit signals at standard teleprinter speed.

GREAT NORTHERN TELEGRAPH WORKS
DIVISION OF THE GREAT NORTHERN TELEGRAPH CO. LTD.
4, SYDHAVNS PLADS
LONDON OFFICE: 5 ST. HELEN'S PLACE
COPENHAGEN SV, DENMARK
LONDON, E. C. 3
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125 WATT SINGLE-SIDEBAND MOBILE/FIXED TRANSCEIVER
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The technical advantages of Single Side Band at a price unbelievably low . . . mobile or fixed station applications
... a unit that is compact, rugged and versatile ... all this is the brand-new SSB-5 Compact Transceiver just
introduced by RCA.
With a power output
that needs extended
Compact; two in the
Selector that allows

rating of 125 watts PEP, this unit opens new horizons to the engineer or business executive
communications within a limited budget. Four operating channels are available in the SSB-5
3.0 to 6.7 mc/s. range and two between 6.7 and 15.0 mc/s. The unit includes a Side Band
operation on either upper or lower Side Band when equipped with the appropriate filters.

For more information write to: Dept. Y-28, RCA International Division, 30 Rockefeller Plaza, New York 20, N. Y,

RCA

| The Most Trusted Name in Electronics
®

RADIO CORPORATION OF AMERICA

Trademark(s) Registered

TELEPHONE

CABLES

LIMITED

are

especially

pleased

when they are called in at the earliest stages of a projec—whether it be a country-wide telecommunications scheme, a complete sound or television network, or an exchange cable distribution
scheme. Their advice will enable your requirements to be carried out speedily, efficiently, and at
minimum cost without unnecessary interference to your existing system. TCL are specialists in the
manufacture and installation of telephone cables and in the design of cable networks. In conjuction
with their associated companies, TCL are able to design, manufacture and install a complete system
for telecommunication projects anywhere in the world.
TELEPHONE CABLES LIMITED, DAGENHAM, ENGLAND . TELEPHONE DOMINION 661 . CABLES DRYCORE DAGENHAM

call
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at

the

start
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for fixed and mobile application
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A mode of operation which has risen steeply in favour for medium and short-haul radiocommunication over the last few years is single sideband transmission. This technique gives
particularly good signals and is very economic in practice as only low power is needed.
In their range of SSB transmitters and receivers Philips draw particular attention to the
50 W transmitter/receivers in the 8 RR 300 series. These sets, compact and ruggedly built,
are equally suitable as fixed or mobile stations. Both a simplex and a duplex version are
available. Frequency range 2-16 Mc/s; four crystal-controlled spot frequencies; exceptionally high stability; battery or mains operated; remote control possible. For full information on this or other types of SSB equipment write to Philips' Telecommunicatie Industrie P.O. Box 32 - Hilversum - The Netherlands.

PHILIPS

more than 40 years experience in radiotransmission
9

171 M - E
an advertisement from Philips KEY CAPITALS series.

G.E.C.

BROADBAND
RADIO
EQUIPMENT
once again
chosen by the
BRITISH
POST OFFICE

Peterborough
SHF

LEICESTER

Sherwsbury
Stokenchurch

GEC has been awarded contracts to supply and
install further extensions to the national broadband microwave network. Two SHF radio
channels are to be provided in each direction
between Leicester and Peterborough, Leicester
and Shrewsbury and Leicester and Stokenchurch.
These systems will operate in the 6000 Mc/s
frequency band and can be extended by the
addition of further RF channels. One RF channel
acts as a standby channel to several working
channels and can be switched in automatically
in the event of failure or degradation of a
working channel. The equipment conforms to
the latest CCIR recommendations.
A contract has also been received for a UHF
link between Alderney and Jersey in the
Channel Islands. This link will provide three
unidirectional channels for television (video
plus sound) in the direction Alderney to Jersey.
This system will employ GEC radio equipment
operating in the 2000 Mc/s frequency band.

ALDERNEY
UHF

JERSEY

For further information, please write for
Standard Specification SPO 5555

EVERYTHING FOR TELECOMMUNICATIONS
Transmission Division

GEC (TELECOMMUNICATIONS) LIMITED
TELEPHONE WORKS • COVENTRY • ENGLAND

Works at Coventry and Middlesbrough

G.E.C.

BETWEEN
AND MEIL

... "it's a good job we specified Multi-channel Radio. In conditions
like these we should never have got through on a line circuit".
Disruption of line communications by accident, fire, flood, hurricane or,
as in this Canadian scene, by sheer weight of snow, is usually unpredictable
and always costly. In parts of the world where such hazards are expected
and particularly when the terrain is difficult and the construction of pole
routes impracticable or prohibitively expensive, administrations are
specifying Multi-channel Radio Systems.
The A.T.E. Type 900 is a wideband VHF/UHF Radio equipment with in-built
transistor multiplexing equipment capable of carrying 1 + 4 speech or telegraph
channels and is designed to meet small junction radio requirements for just this kind
of service.
Type 900 covers the frequency bands 156-184 Mcjs, 220-260 Mc/s and 430-500
Mc/s. It is designed for continuous mains operation under all climatic conditions
and is robust, compact and easy to maintain.
For further information write for Bulletin No. P.I.B. 104

AUTOMATIC TELEPHONE & ELECTRIC CO. LTD.,
Strowger House, Arundel Street, London, W.C.2. Tel: TEMple Bar 9262

SPECIFY A.T.E. FIVE CHANNEL TYPE 900 FOR YOUR TIE LINE AND MINOR JUNCTION REQUIREMENTS.
AT 14081

ALBISWERK
ZURICH

ALBIS

MEASURING

S.A.

INSTRUMENTS

Example of a measurement on the recordiing band

Ein

mm=Skala

The A LB IS three-loop
MB Impulse Recorder
The A LB IS metallized-band Impulse
Recorder serves for the measuring and
registering of ac or dc pulses, of relay
response and releasing times, of pulse
distortions, bouncing etc. The high reproduction fidelity of the metailized-band
recording system and the facilities provided by its two high-ohmic and one
low-ohmic loops make it particularly
well suited for test work in laboratories,
telephone and telegraph exchanges, as
well as for measuring work on weakcurrent switching appliances in general.
The ease of operation, sturdy construction and portable design make the
Impulse Recorder equally fit for mobile
and stationary use.

ALBISWERK

ZURICH

Telephone 051 / 52 54 00

S.A.

Zurich 9 / 47

Please ask for our leaflets AW 964
and 11.05.03 e.

MARCONI
SIGNAL
GENERATORS

10 kc/s to 7,000 Mc/s

HERE ARE SOME OF THEM
.

General-Purpose
Generators

Frequency Range

Output

Features

TF 144H

10 kc/s to 72 Mc/s

0.2 nV to 2 V 50 and 75 Q

A.M. up to 80%. Crystal check facilities

TF 867

15 kc/s to 30 Mc/s

0.4 |iV to 0.4 V 13 Q
4 nV to 4 V 75 Q

A.M. up to 100%. Crystal check facilities

TF 995A/2M

1.5 to 220 Mc/s

0.1 pV to 0.1 V 52 a
0.1 jiV to 0.2 V 75 a

F.M. up to 75 kc/s deviation. A.M. up to 50%.
Crystal check facilities. The TF 995A/5 is a narrowdeviation model for mobile radio testing.

TF 1066B & B/1

10 to 470 Mc/s

0.2 MV to 0.2 V 50 a

F.M. up to 100 kc/s deviation ; incremental tuning to
± 100 kc/s. Also a.m. up to at least 40%.
TF 1066B/1 is a rack-mounting version.

TF801D/1

10 to 470 Mc/s

0.1

Sine a.m. up to 90%; also pulse mod. Crystal check
facilities.

TF 1064B

68 to 108, 118 to 185,
and 450 to 470 Mc/s

0.5 uV to 10 mV 50 a

F.M.: 3.5 and 10 kc/s fixed deviation.
A.M.: 30% fixed depth.

TF 1060

450 to 1,250 Mc/s

0.15 pV to 445 mV 50 Q

Sine a.m. and pulse mod.

TF 1058

1,600 to 4,000 Mc/s

0.1 uV to 445 mV 50 Q

Squarewave a.m. and pulse mod. F.M. up to 6 Mc/s
sweep.

TF 1061

3,500 to 7,000 Mc/s

0.15 jiV to 140 mV 50 Q

Squarewave a.m. and pulse mod. F.M. up to 10 Mc/s
sweep.

TF 890A/4

8,500 to 9,680 Mc/s

+6 dBm to —54 dBm at
waveguide outlet

Incorporates c.w. and f.m. signal generator,
wavemeter, power monitor, directive-feed assembly,
and spectrum analyser with c.r.t. display.

to 1 v 50 n

MARCONI
INSTRUMENTS

Agoodnamej&rgoodmeasure
ARCONI INSTRUMENTS

LTD.

•

ST. ALBANS

•

HERTFORDSHIRE

•

ENGLAND

SUBMARINE
CABLE SYSTEMS
MAINTENANCE
For "in-traffic" measurements, use the 74182 and 74183
Transmitter and Receiver Test Trolleys.

Apply for full details

Standard Telephones and Cables Limited
TRANSMISSION
62/4CTA

SYSTEMS

GROUP

•

NORTH

WOOLWICH

•

LONDON

E.16

telecommunication journal
Journal t61egraphique (1869-1933)
57 volumes published

Telecommunication Journal (since 1934)
Volume 29

Published monthly by the International Telecommunication Union (ITU) in separate English, French and Spanish editions

VOLUME 29 • No. 4 • APRIL 1962
MASS MEDIA
CONTENTS

Page

Editorial
95
News section
96
The impact of computers on Conferences
NIKOLAI I. KRASNOSSELSKI . . 101
The Journal 50 years ago
105
Telepersonality No. 16
Otto Kirchner
106
A survey of satellite communication
SAMUEL G. LUTZ
107
A rapid method of propagation prediction
E. WOYK (E. CHVOJKOVA) ... 113
116
Books
Official announcements
118
Treaties and international agreements . 119
Smoothed monthly sunspot numbers . 119
120
Review review
List of recent and forthcoming publications of the ITU
122

SUBSCRIPTION RATES : For all
countries: Editions in three separate languages: English, French, Spanish. 20 francs
yearly for one language edition, 30 francs
yearly for two and 40 francs yearly for three
separate language editions. Single copy: 2 Swiss
francs. For all information please apply to the
Editorial Office: Place des Nations, GENEVA
(Switzerland), Telephone (022) 34 80 00 and
34 70 00. Telegraphic address: BURINTERNA. Postal-cheque account: Geneva I 50.
Bank account: Societe de Banque Suisse,
Geneva.
Advertising: Annoncen Service Post S. A.
Wydackerring 140, Zurich 9/47. (Telegraphic
address: ANNONCEN SERVICE: ZURICH.)
NOTICE — Opinions expressed in the
articles appearing in the Telecommunication
Journal are the authors' personal opinions and
do not necessarily reflect those of the Union.
Material from this publication may be reproduced in full or in part, provided that the
reprinted text is accompanied by the following
acknowledgement: (ITU Journal).
The mention of specific companies or of certain
manufacturers' products does not imply that
they are endorsed or recommended by the ITU
in preference to others of a similar nature that
are not mentioned.

Mr. Paul Jennings, a writer whose reputation derives
from his brilliant use of whimsy to track wisdom.,
recently gave a gently mocking glimpse in the London
Observer of what might happen should telecommunications one day get out of hand:
" Soon it will be possible to dial Chicago or Djakarta
from Layer-de-la-Haye, no doubt via some satellite.
Then, one fatal day, every telephone in the world
will ring simultaneously. 6 Right, now, human race '
a cold metallic voice will say, ' I am giving the orders
now. Listen carefully . .
Well, possibly. For the coup de monde to be effective, it would be necessary that some machine had been
invented capable of dialling millions of numbers simultaneously, and that the orders had been previously taped
in all the necessary languages, and that everyone was
home. However, this is carping. Mr. Jennings' image
is distinct and impressive. Ever since the birth of
broadcasting—and in spite of the comparatively limited
number of frequencies still assigned to it—the tendency
for telecommunication to be used for communication
from a single controlling centre to a dispersed passive
audience has been growing. In a world where literacy
does not keep pace with population, radio and television
are the most effective of what are called the mass media.
There is, however, no need to be pessimistic about
the future on this account. With communications as
with anything else, the dangers of abuse should not be
allowed to overcloud our view of the possibilities for
good. To take perhaps the most striking, there are
the uniquely valuable opportunities offered by educational broadcasting and television in new and developing
areas, with their normally vast distances and acute
shortage of teachers. This is a project in which UNESCO
is the international pioneer, but in which the ITU will
also inevitably be called to play a part.
"Listen carefully, children everywhere. If, from a
point outside a straight line, a perpendicular is
dropped . . ."
c ^
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headquarters

STUDY GROUPS MEET IN PARIS
At the invitation of the French Administration, the CCIR/CCITT joint Study Group
for television transmission (the CMTT), and CCIR Study Group No. IX met in Paris
at the International Conference Centre, Avenue Kleber, from 13 to 23 February, 1962.
About one hundred delegates attended
frequency channel arrangements; Subthe meetings, representing 18 administraGroup IX-B (Chairman, Mr. J. H. H.
tions, 9 recognized private operating
Merriman, UK), responsible for the
agencies, 10 scientific or industrial organ- study of hypothetical reference circuits
izations and 2 international organizations.
and circuit noise, including circuits
The meeting was opened by Mr. Croze, longer than 1560 miles; Sub-Group
Director General of Telecommunications IX-C (Chairman, Dr. R. Kaiser, FR of
of the French Administration.
Germany) concerned with questions on
the simultaneous transmission of teleThe CMTT
vision and telephony, pre-emphasis chaThe Paris meeting of the CMTT,
racteristics, transmission of sound chanunder the chairmanship of its Chairman nels, baseband characteristics and interProfessor Y. Angel, was its third meeting connection at baseband frequencies; and
since its establishment in 1956. The Recommendation which it had prepared
in 1958 for black and white television
transmission underwent amendment by a
sub-group under Mr. Franklin (United
A group of 25 Congolese technicians in
Kingdom) for the purpose of extending
the field of telecommunications have left
it, in particular, to other television
to undergo training in Hamburg, under a
systems. Another sub-group with Mr.
fellowship granted by the Federal Republic
Goussot (France) as chairman, worked
of Germany in association with the ITU.
out additional regulations for distorsion
Five of them will train for broadcasting
in television circuits. Through a subduring a period of twelve months and the
group under the chairmanship of Mr.
other twenty will spend 22 months studying
Miiller (FR of Germany) the CMTT also
telecommunications.
prepared a draft Recommendation dealing with long-distance colour television
transmission. Finally, discussions were
held at this meeting on very long television circuits (much longer than the conventional 1560 miles) which have now
become a tangible reality.

THE ITU

Study Group IX
CCIR Study Group No. IX (Radiorelay systems) held its interim meeting,
under its Chairman, Mr. Dietrich (FR of
Germany), to prepare for the Xth Plenary
Assembly, New Delhi 1963. The documentation for the meeting was fairly
extensive, some 50 working documents
being available for the delegates at the
opening of the meeting. By the time the
meeting had come to an end, the number
of documents had risen to 118.
In view of the wide range of topics
to be discussed, it was decided, at the
first Plenary Meeting, to set up four
Sub-Groups, each responsible for a
specific part of the Agenda. These were
Sub-Group IX-A (Chairman, Mr. R. D.
Campbell, USA) on the study of radio
96
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Sub-Group IX-D (Chairman, Mr. J.
Verree, France) to deal with the problem
of service channels and interruptions
when switching from normal to standby
equipment.
In spite of the voluminous documentation, and the very complicated nature of
some of the problems set for discussion,
it was possible for all Sub-Groups to
complete their programme of work
before the time set for the final Plenary
Meeting, which was held on the morning
of February 23. The result of the discussions was the production of documents containing amendments to 11 Recommendations, 3 new Recommendations, an amendment to one Report,
8 new Reports, 2 new Resolutions and a
new Question.
During the course of the meeting,
several technical visits of interest to the
specialists in radio-relay systems and television who composed the delegations were
arranged by Radio-Television Frangaise
and by the French electronics industry.

IN THE CONGO
Here, some of the trainees are seen as
they posed for a group photograph
shortly before their departure. With them
are Mr. Werner Klingeberg (4th from left,
front row), Counsellor at the German
Embassy in Leopoldville, and Mr. S.
Quijano Caballero (5th from left), Senior
Representative of the ITU to ONUC.—
United Nations.
(Photo: United Nations)
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INAUGURATE NEW
BUILDING ON 3 MAY
The move of the ITU's Headquarters
personnel from the Palais Wilson to the
new building on the Place des Nations,
Geneva, is nearing completion.
By the first few days of April the entire
staff and technical equipment of the four
permanent organs will be installed and
working normally. The entire period of
the move has thus spread out over four
months, although the actual time taken
for moving 370 people and all the equipment was only about three weeks.
U Thant, Acting Secretary-General of
the United Nations, will officially inaugurate the new building at a ceremony on
Thursday, 3 May, two days before the
opening of the 17th session of the Administrative Council.
1. The loading ramp to the main entrance . . .
2. . . . where the Chief Messenger checks arriving equipment.

3. Part of the Radio Division installed and operating.

4. An internal view.

(Photos von Muhlenen)
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THE UNION
AND THE SPECIAL FUND
At its meeting in United Nations
Headquarters in January, the Governing
Council of the Special Fund approved
Fund assistance towards the establishment by the Governments of Iraq and
the Sudan of telecommunication training
centres at Baghdad and Khartoum
respectively. With these two centres,
there are now six Special Fund projects
for which the Union is the Executive
Agency, the other countries concerned
being the Republic of China, Libya,
Malaya and the Philippines. All six are
similar in type, providing facilities for
the training of technical personnel in the
telecommunications field.
The six projects together involve the
provision of 34 experts to establish the
training centres and to man their teaching
staffs in the early stages. 32 fellowships
will be provided to enable employees of
the recipient Administrations to study
outside their own countries as instructors
who can, on their return, take over
from the visiting experts. In addition,
some US $1 210 000 worth of training
equipment will be provided to the
countries.

NEWS . . .

In all cases, the government concerned
provides the necessary buildings and
other local facilities from its own
resources as its counterpart contribution.
CCIR STUDY GROUPS IV AND VIII
MEET IN WASHINGTON
CCIR Study Groups IV (Space systems
and radio-astronomy) and VIII (International monitoring) met in Washington,
D.C., from 12 to 23 March. The principal
object of the meetings was to prepare final
documentation for the CCIR Xth Plenary
Assembly, scheduled to be held in New
Delhi, India, in January 1963. However,
the extreme interest in all questions concerning space communication and space
research meant that considerable attention
outside the ITU was focused on the Study
Group TV meeting.
The joint opening session on 12 March
was addressed by Mr. Lyndon Johnson,
Vice-President of the United States. The
Secretary-General, Mr. Gerald C. Gross,
and Dr. E. Metzler, Director of the
CCIR, also spoke.
A report on the results of the meetings
will appear in our next issue.

administrations

and

operating

companies

TELEVISION IN THE UAR
The United Arab Republic Broadcasting and Television Service has placed
an order with Marconi's Wireless Telegraph Company Limited for the supply
of five Mark IV camera channels and
associated equipment. English Electric
Valve Company Limited 4.5 in. image
orthicon camera pick-up tubes will be
incorporated.
The cameras, to be installed in the
latest of a series of new television studios
in Cairo, will be used in the production
of plays and theatrical shows and, in
general, for any programme which
involves audience participation. The
studio covers an area of 9720 square feet
(900 square metres), including a theatrical stage.—Marconi News.
PUBLIC RELATIONS IN THE
FRENCH ADMINISTRATION
The Public Relations Department of
the French Ministry of Posts and Tele98

communications is now just ten years
old, having been created on 7 January
1952. It was originally restricted to the
Ministry itself, in Paris, and was the
immediate responsibility of the SecretaryGeneral. In September, 1959, as part of
decentralization arrangements, one official in every regional or departmental
office was made specially responsible for
local public relations, with particular
reference to the press.
This information service was set up
with a view to:
— Supplying PTT users (who are, in a
manner of speaking, shareholders)
with full information about the working of the various services, the
difficulties encountered and the success achieved:
— Acquainting the staff (some 250 000
people) with the workings of the
Ministry by which they are employed.
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On 26 January, 1962, one hundred and
thirty PTT officials responsible for
public relations in the regional and
departmental offices met in Paris, with
Mr. Maurice-Bonakowski, Minister of
Posts and Telecommunications, in the
Chair.
The meeting was held to discuss ways
and means whereby relations with PTT
users could be fostered. — Postes et
Telecommunications.
PERSONNEL CHANGES ...
... IN THE DOMINICAN REPUBLIC
Mr. Francisco Martinez Alves was
recently appointed as Director-General
of Telecommunications in the Dominican
Republic, replacing Colonel Guarionex
Saladin.
... AND IN JORDAN
H.E. Daoud Abu Ghazaleh has been
appointed Minister of Communications
in place of H.E. A. M. Mortada.

NEW RADIO EQUIPMENTS
FOR LONDON FIRE BRIGADE
The London Fire Brigade, always
advanced in world firefighting techniques,
is putting into operation a new type of
mobile VHF radiotelephony.
Many of its fire appliances are being
equipped with these specially designed
units, which have as a particular feature
an analogue computing device. This
ensures that the mobile radiotelephone,
although remaining on " receive," will
actually operate only when a signal from
Station Headquarters is being transmitted.
By continuously comparing the transmitting signal with random radio noise, and
operating only when the awaited signal is
received, the new device prevents intrusion
of unwanted radio interference.
This feature is of particular importance
in a metropolitan area such as London
with its ever growing volume of radio
interference and noise.
The new radiotelephone has been
ordered by the London County Council,
for Fire Brigade use throughout the LCC
area, from the designers and manufacturers Cossor Communications Company
Limited.
The units are being installed on fire
service vehicles with a 24-volt dc supply,
and a requirement is also to be met for
vehicles with a standard 12-volt input.—
Cossor Communications
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SATELLITE COMMUNICATIONS
FEDERAL REPUBLIC OF GERMANY
Construction of the Federal Republic
of Germany's first satellite ground
station under the National Aeronautics
and Space Administration (NASA) programme is scheduled to start soon and to
be completed in 1963. It will be built at a
Bavarian village located near Munich.
It will have only one antenna initially,
but two more will be added later for commercial satellite use.—Electronics.
FRANCE
The telecommunication space station for
artificial satellites which the Centre
national d'etudes des telecommunications (CNET) is at present setting up
near Lannion, in the Cotes-du-Nord, will
be put into service in the autumn. In
addition to high-quality telephone communications, it will provide (experimental)
television links between Europe and the
United States of America.
CNET laboratories in Lannion itself
already employ a staff of 150, which will
be increased to 500 before the end of
1963.—Radio constructeur et depanneur.
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NOTCH AERIAL TUNING UNIT
FOR AIRCRAFT USE
The ever present demand for improved
performance in modern aircraft has made
the preservation of aerodynamically
clean surfaces increasingly important.
Projecting HF aerials can be eliminated
by using, as a radiator, a notch let into
part of the aircraft structure, the aerodynamic shape being preserved by the use
of dielectric material. This notch may
then be tuned to the required frequency
and matched to the output of the transmitter by an Aerial Tuning Unit.

c

a

l

The Aeronautical Division of the
Marconi Company has designed a
tuning unit for the HF notch aerial in the
Vickers VC 10 aircraft known as the
Notch Aerial Tuning Unit Type 7400.
This unit will be standard equipment in
all aircraft of this type and it is also
suitable for the de Havilland Trident,
and for any other aircraft where a notch
of suitable dimensions can be provided.
It can be used with any transmitter
conforming to the latest ARINC specification for HF air-to-ground communications systems, and with other transmitters of earlier design.
In this unit, the phase and magnitude
of the RF output to the aerial and the RF
input from the transmitter are continuously compared by means of discriminator circuits. These discriminators
control variable reactances in the aerial
matching network and automatically
drive them to a position where the input
and output are in phase and the notch
aerial is matched to the transmitter at the
radiated frequency.

JAPAN
Two transmitting stations are being
built in Japan for use in co-operation
with the United States' satellite communications programme.
Kokusai Denshin Denwa Company, a
private firm, and the Japanese Government will set up the stations, which will
be capable of sending and receiving
signals of communications satellites.—
Telecommunications Reports.

Operational reliability has been the
primary consideration throughout the
design of this equipment; with the
exception of the main 400 c/s relay, solid
state switching is used throughout, and
all servo-amplifiers and choppers are
fully transistorized. The whole unit is
contained in a pressurized cylinder to
ensure peak performance under all
environmental conditions and a pressure
sensing switch is incorporated to detect
any leaks from the pressurized container.
Marconi News.

OSCAR II
The success of the amateur radio
satellite Oscar I emphasizes the great
need for additional scientific data that
only a beacon transmitter can provide.
Accordingly, a second beacon transmitter
for operation on 145 Mc/s, similar to
Oscar I, has been put through its required
tests, and is now ready for launch.
Although a launch date for Oscar II
has not yet been established, discussions
are underway with United States Government officials with an early spring date in
mind. During the spring months there is
an increase in sporadic-E propagation
and meteor activity, both of which play
an important role in VHF propagation.
Launching Oscar II during this period
could reap a bonus of scientific information.—CQ.

i

LASER WITH PEAK POWER
OF 3 000 000 WATTS
A laser with a peak power of more
than 3 000 000 watts has been developed
by the laboratory of a United States
Government branch. The laser (light
amplification by stimulated emission of
radiation) has tremendous potential in
the fields of communications, rangefinding, space vehicle guidance, and
special purpose illumination.

The Notch Aerial Tuning Unit Type 7400 with the
cover removed. (Photo: Marconi Wireless Co.)

It is said the three-megawatt laser is
300 times as powerful as lasers in general
laboratory use.—Telecommunications Reports.
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18 000-POUND ANTENNA
FOR ADVENT SATELLITE
PROGRAMME
The second 18 000-pound " dish "antenna for the use in the Advent
satellite communications programme was
installed recently at Camp Roberts,
California, by a subsidiary of the
General Telephone and Electronics Inc.
The 60-foot parabolic antenna reflector
completes the installation of the final
major component of the second of two
Advent communications satellite ground
antenna stations. The other is at Fort
Dix, New Jersey.
The antenna, despite its size and
weight, is capable of making a complete
rotation of 360° in 60 seconds, and tracking Advent communications satellites to
within 24/1000ths of a degree.
The Atlas-Agena B rocket bearing an
Advent satellite is expected to be launched
at Cape Canaveral later this year in the
initial test of the programme. This satellite will orbit 6000 miles about the earth
with a tracking period of about six hours.
During this period, the rotation and
elevation of the antenna can be manually
controlled from the sites or automatically
controlled by tracking a radio beacon
emitted by the orbiting satellite.—Telecommunications Reports.
TUBELESS TUBE
FOR SPACE SATELLITES
A tubeless electron tube (right), for
spacecraft and satellites, that operates
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without the familiar glass envelope of
conventional " radio " tubes has been
developed by International Telephone
and Telegraph Corporation. Conventional electron tubes use envelopes or
tubes of glass, metal, ceramic or other
materials to keep out air that would
interfere with the tube's operation. The
tubeless tube is designed for use in outer
space where there is no air. Hence there
is no need for a glass envelope and its
elimination permits a wider range of
sensitivity. The tube is known technically
as a windowless multiplier phototube.
It generates an electrical signal when
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light shines on it. A conventional multiplier phototube is shown at left.—ITT.
UNDERWATER TELEVISION
To help in repairing several hundred
yards of quay, the port of Strasbourg has
been using underwater television. A
water-tight television camera scrutinizes
all underwater foundations and supports.
It is linked by cable to a television set on
board a barge. The engineers there assembled can assess just how much work
has to be done, and follow operations as
they proceed.—Television.

international

SCANDINAVIAN COMMITTEE
FOR SATELLITE
TELECOMMUNICATION
By agreement between the telecommunication authorities in Norway, Denmark, and Sweden, a Scandinavian body
has been created, called the Scandinavian
Committee for Satellite Telecommunication. Its job will be to consider the
technical, practical, and financial problems of setting up an inter-continental
communication system by means of
artificial satellites. The Committee will
devote especial attention to new circuits
to be set up between the Scandinavian
countries and continents other than
Europe.
The person responsible for launching
the Committee, Dr. Hakan Sterky, will
be its Chairman. As members, the Committee will comprise two representatives
of each of the three Administrations concerned.—Royal Board of Swedish Telecommunications.
ASIAN NEWS AGENCIES
FORM LINK
An Organization of Asian News
Agencies (OANA) was founded at the
close of a recent UNESCO meeting in
Bangkok on the development of national
news agencies in Asia to promote cooperation among Asian news agencies in
various matters including the more
effective and economical use of telecommunication services for transmitting
press messages.
The Bangkok meeting urged, among
other things, that governments of the

too
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region conclude agreements for lower
and more uniform rates for sending messages by telegraph, telephone and radio.
Governments were also asked to help
agencies in arranging for the collective
use of circuits for news transmission.—
UNESCO Features.
USA-BERMUDA CABLE
NOW IN SERVICE
A telephone cable between Bermuda
and the United States was brought into
service on 8 January and is now providing high quality circuits to the United
States and Canada.
Standard Telephones and Cables Limited have supplied 750 nautical miles
of cable, 34 submerged repeaters, 3 submerged equalizers and terminal equipment for the new system.
The cable system, owned jointly by
Cable and Wireless Limited and the
American Telephone and Telegraph
Company, is capable of carrying up to
80 simultaneous both-way telephone
conversations. The Bermuda Telephone
Company reports that it is now operating
14 telephone circuits to the United States
and 4 circuits to Canada over the new
cable, which terminates at Manahawkin
in New Jersey, and Flatts in Bermuda,
linking up with the USA national telephone network at the Bermuda local
system. Circuits between Bermuda and
the United Kingdom are also available by
means of the above system in conjunction
with CANTAT, the new North Atlantic
telephone cable.—Standard Telephones
and Cables Limited.
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dealt with 13 channels and about 600 television stations
and, in the course of channel allocations, took into
account the probability of co-channel and adjacent
channel interferences, the 1961 Conference, in Bands IV
and V alone, had to allocate 61 channels to 5040 television
stations and consider, not only the probability of cochannel and adjacent channel interferences, but also the
probability of interference from image channels and local
oscillators of television receivers.
New methods

IVI

have passed since the first
European YHF Broadcasting Conference, which was held
in 1952 in the capital of Sweden. Nine years is not a great
period in one's life but these nine years have been very
remarkable for the rapid development of the broadcasting
services in the European Broadcasting area. During this
period, the number of operating television and VHF/FM
broadcasting stations has increased many times and the
frequency Bands I, II and III, allocated nine years ago,
have become inadequate to provide suitable multiprogramme television broadcasting services.
ORE THAN NINE YEARS

The second European YHF/UHF Broadcasting Conference held also in Stockholm from 26th May to
23rd June 1961, had two basic tasks. First, to review all
TV and VHF/FM plans in Bands I, II and III. Second,
to prepare new TV plans in Bands IV and V. As a result
of the intensive work, the Conference made an allotment
of 650 assignments in Band I (41-68 Mc/s), 2850 in Band II
(87.5-100 Mc/s), 1000 in Band III (162-230 Mc/s) and
5040 in Bands IV and V (470-960 Mc/s). At the same
time, this Conference was the first conference under the
auspices of the ITU at which electronic computers played
a substantial role in the planning of television networks
in Bands IV and V.
The figures quoted above show the enormous tasks
which were carried out by the Conference and, among
them, the planning of television networks in Bands IV
and V was a serious one. The complexity of the problem
may be seen from a simple comparison of the tasks of the
first and second Conferences. While the 1952 Conference

Could the task of planning television networks in
Bands IV and V be carried out by the same conventional
methods of planning used by the 1952 Conference for
plan-making in Bands I and III? The answer to this
question could only be in the negative. In order to
prepare, in a very short time, technically sound TV plans
in Bands IV and V, new methods of planning and new
calculation tools had to be found. The new methods of
planning had to ensure a special allocation of television
channels for the potential reduction of co-channel and
adjacent channel interference and the practical elimination
of image channel and local oscillator interferences. In
applying the so-called simplified multiplication method,
for calculations of probability of harmful interference, it
was found impossible to use the direct engineering
calculations made by the delegates themselves. This can
be clearly seen from the following considerations. It is
necessary in each case to make calculations in 12 directions at least from the wanted station, and to determine
the most interfering stations. Let us assume the calculation
time for each case to be 30 minutes. The time needed to
process all 5040 cases would require 30 engineers working
ten full days. Long before the 1961 Conference it was
realized that the provision of thesejten working days
(about a half of the whole working time of the Conference) was quite out of the question. Therefore, there
was a need for another means of calculation and this
means was found, i.e. an electronic computer, which was
successfully applied to the technical verification of television plans in Bands IV and V.
Four weeks were allowed for the VHF/UHF Broadcasting Conference at Stockholm, and these four weeks
would have proved to be too short if the Conference
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had had to devote the whole of this period of time to the
consideration of all problems concerning the planning of
television networks, including the development of appropriate technical standards and programmes for electronic
computers. Therefore, two months prior to the Conference, a special meeting of the CCIR Experts was held
in Cannes to consider the technical aspects of planning,
as a preparatory step towards the work of the European
VHF/UHF Conference itself.
The Meeting of the CCIR Experts in Cannes predetermined, to a great extent, the success of the Stockholm
Conference. It summarized the contributions made by
many Administrations (many of them outside the
European Broadcasting Area) and took into account the
work carried out in the field of planning of television
networks by some international organizations such as
OIRT and EBU. The meeting came outside the usual
framework of CCIR activities, since apart from the
technical problems, it considered also the methods of
planning for television networks. For these purposes, it
recommended the use of an electronic computer for the
needs of the Stockholm Conference, and invited the
International Frequency Registration Board to undertake
the necessary technical arrangements for preparing computer programmes. The work done by the Meeting of
the CCIR Experts enabled the Stockholm Conference,
after some modifications to the technical standards
prepared in Cannes, to make an immediate start on the
preparation of television plans in Bands IV and V.
The decisions of the meeting in Cannes, on methods of
planning, imposed a great deal of additional work on the
IFRB, as all requirements for television stations in
Bands IV and V had to be rearranged for use by the
electronic computer and new data had to be collected
from Administrations. Therefore, the Board was obliged
to re-approach all Administrations of the European
Broadcasting area, requesting them to supply some additional information on their frequency requirements in
Bands IV and V. It should be pointed out that the majority
of Administrations, without regard to the shortage of
time, were in a position to send this additional information
to Stockholm, in the time specified by the IFRB.

Programmes

The IFRB undertook the preparation of computer
programmes in collaboration with the Institut fiir Rundfunktechnik, Hamburg. Two IFRB Engineers, Mr. Glinz
and Mr. Smith, were subsequently attached to the Institut
in Hamburg. Mr. Fastert, Mr. Eden and Mr. Kaltbeizer,
Engineers of the Institut, carried out the main task of
programming. This team was able, in a very short time,
to prepare and test the programme for the FACIT ADM
electronic computer which was successfully used later, at
the Stockholm Conference.
The choice of the FACIT ADM electronic computer
(a fast digital computer, with an intermediate access
storage capacity of 2048 words (each word consists of
40 binary bits) and a capacity of 8192 words for magnetic
drum storage), was determined by the two factors: first
that the Institut Rundfunktechnik, Hamburg, had some
experience of working with this type of computer in
the course of developing the TV and VHF/FM networks
in the Federal Republic of Germany, and second, that
this Swedish model computer was available for the
Conference in Stockholm.
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It was realized that the electronic computer would be
used for the following purposes: first for preliminary
checking of the plans prepared by the Conference to give
Delegations some guidance for the determination of
mutual interference between stations concerned, and
second, for the calculation of service areas of TV stations
during the course of final verification of television plans.
The use of electronic computers was announced only
one week before the end of the Conference and owing to
the lack of time, it was only possible to proceed with the
first stage of the computations. The whole of the plans
for Bands IV and V were checked by computers within
two days. Calculations for mutual interference were
undertaken for about 6000 stations situated throughout
the whole of the European Broadcasting area. The need
to proceed with the information available within a very
short time, especially from the point of view of punching
the input data for computers within one night only and
the limited time available for the utilization of the computers (according to the agreement with the Swedish
Administration the computers could only be used at
night) presented a rather difficult task for the personnel
who had to proceed with the computations. The limited
speed of the teletypewriters used for the printing of the
computer output data which were in the form of punched
paper-tape, slowed down by 4 to 5 times the whole
process of computation in comparison with the time taken
by the computers themselves.

Computations

The computations were undertaken for every television
station which might contain from one to four transmitters.
Separate computations were made for each transmitter
and, in determining the interfering stations and the
amount of interference, tests were carried out for the
separation between the following types of channel:
co-channel without offset; co-channel with offset;
adjacent channels; image channels; channels giving rise
to interference from local oscillations of television
receivers. The calculations were so arranged that the 16
most significant cases of interference were available at
the end of the computation for a given wanted station.
In each case, the field strength from the interfering station
was calculated and added to the appropriate protection
ratio of the wanted station to give the interference field to
the particular transmitter. Once all the stations in the plan
had been examined for the interference potential to a
wanted transmitter, the computer applied the 16 most
significant interference fields by the simplified multiplication method to obtain the protected field. The protected
field signified the quality of the service and the interference
field provided information about the most interfering
stations.
The terms—interference field and protected field—
require some explanation. The former is the median field
strength (50 % of locations and 50 % of time) which the
wanted transmitter would have to produce to provide a
satisfactory service in the presence of only the particular
interference transmitter for which it is quoted. The
protected field is the field strength which the wanted
transmitter must produce to provide satisfactory
service for the desired service grade in the presence
of all interfering transmitters. The interference field
and the protected field are both calculated for a receiver
situated at the side of the wanted transmitter, as these

quantities generally vary only slightly throughout the
service area.
The results of the computations were printed out in
the way which, it is believed, was most useful to frequency
planning. The form of output of the computer is given
below:

A

009

49

00

02.75

50.95

A
B
C
C
D
C
F
A
F
C
G
H
I
A
D
F
C
082 B

015
039
005
012
024
022
116
006
136
037
044
011
004
008
160
115
010

50
50
48
48
58
58
49
58
49
49
49
49
49
49
50
49
44

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

116
810
142
193
156
228
440
112
523
390
867
144
559
165
141
311
146

101
090
140
224
267
203
068
118
095
144
016
043
078
114
283
122
199

In order to estimate the quality of the service provided
by the wanted station, the value of protected field was
given at the end of the list. This value was printed together
with the letters " A ", " B " or " C " 2 to show the grade
of service for which the calculations had been made.
046
023
051
060
073
041
044
061
043
053
044
073
042
070
048
041
056

•

The first line gives the data for wanted station, where:
A

1

= country designator

009

= site number of the television station (each country
had its own numbering of sites starting from 001
and so on)

49

= Channel number (according to the decision taken
by the CCIR meeting of Experts in Cannes, the
channel numbers in TV Bands IV and V start from
21 up to 81)

00

= offset which each particular transmitter is using

02.75

= the Longitude of the site given in decimal form

50.95

= the Latitude of the site given in decimal form

This information was followed by a list of the sixteen
significant interfering stations, given in the following
form:
A, B, C = country designator
015

= site number

50

= channel number

00

== offset which each particular transmitter is using

116

= distance in km between wanted and interfering
stations

101

= the azimuth (in degrees) of the interfering station
seen from the wanted station

046

= the interference field

The country designators used by the Stockholm Conference
were those given in the Preface to the International Frequency List,
published by the IFRB.
1

In addition to this information, the last line of this list
concerned interference due to local oscillator radiation.
In this instance, no values of the interference field were
given and by the words " OSC " or " No OSC" the
attention was drawn to the presence or absence of such
kind of interference.

The Stockholm Conference was in a position to allow
only a very limited time for the application of an electronic
computer to the work of the Conference, with the result
that this short period, approximately of the order of four
days duration, was not sufficient to permit the carrying
out of widescale verification of the television plans
prepared for Bands IV and V. In spite of this shortage of
time, however, the introduction of the electronic computer to the work of the Conference justified all hopes
and proved to be a worthwhile tool for the preliminary
checking of plans.
The calculations made by the computer helped the
delegates to discover the shortcomings of planning,
initially in regard to the planning of national television
networks, while at the same time pointing the way towards
their future improvements.

Some conclusions
The Stockholm Conference pioneered the use of
electronic computers at ITU Conferences and, based on
this experience, some conclusions may be drawn, the main
conclusion being that an electronic computer might be a
powerful tool in enabling a conference to proceed with a
considerable amount of engineering calculations and, at
the same time, reducing the duration of the conference.
A decision to use an electronic computer at a specific
conference should be taken well in advance. Could such
a decision be taken at the conference itself? The answer
to this question, unfortunately, can only be in the
negative. It would be practically impossible to achieve
any appreciable results even if the decision to use an
electronic computer were taken on the first day of the
conference.
The application of electronic computers for the needs
of any international conference involves a great deal of
preparatory work before the commencement of the conference. The essential requirements are:
(a) to determine the limits within which an electronic
computer would be useful for each conference. In
other words, to find out, exactly, the role to be
undertaken by the computer in the overall work of
the conference;
prepare technical standards and develop the
mathematical approach to the solution of problems
placed before the conference;

(b) to

At the meeting of the CCIR Experts in Cannes, three different
grades of service: A, B and C, were proposed:
2

Grade A — 70 % locations, 99 % of time
Grade B — 50% locations, 99% of time
Grade C — 45 % locations, 90 % of time
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(c) to determine the amount of information to be used

as input data and its most suitable form of presentation;

a solution to this problem, it would be quite impossible
to think of the utilization of an electronic computer for
international conferences.

(d) to collect and process the input data;
(e) to develop and check the computer programmes, in

order to have them available, for immediate application, for the conference.
The extent of this preparatory work is quite an evident
answer to the question why the decision to use an electronic computer should be made before the commencement of any international conference.
But, if a decision is taken before a conference, who
should make such decision ? According to the provisions
of the International Telecommunication Convention of
the ITU, only the conferences themselves are authorized
to consider such matters.

Two-stage Conferences

In future, it would be appropriate to propose to split
the ITU conferences which call for consideration of
problems of a technical nature with a great amount of
engineering calculations (first of all, for allocations of
the radio frequency spectrum) into two stages, separated
from one another by a period of about 3 to 4 months.
The first stage of the conference should be devoted to the
development of the technical standards and other technical data and should consider the possibility of using an
electronic computer. The second stage of the conference,
after approval of the technical recommendations made
during the first stage, should deal directly with the preparation of appropriate agreements and plans.
The idea of splitting the conference into two stages is
not a new one. Meetings of experts have been called
previously, before the conferences have taken place.
However, the importance of such meetings is much
greater now than in the past. At present, the ITU conferences are characterized by an increase in the volume of
information to be considered, and the complexity of the
problems concerned. In addition, there is a permanent
tendency for Administrations, Members of the Union,
to reduce the duration of the conferences held under the
auspices of the ITU. All these factors force the search for
a new approach to the organization of such conferences
and the introduction into the work of modern means of
calculation, such as an electronic computer.
Splitting the conference into two stages allows for the
consideration of all technical aspects of the problems far
in advance, and in cases where the amount of calculations
so justify, to decide on the use of an electronic computer.
This decision should incorporate, not only a recommendation to use an electronic computer, but also a definite
recommendation as to the exact purposes to which the
computer should be applied. Should its use be limited to
the simple tasks of expediting the mathematical calculations or the overall planning job?
The role of the computer in the overall work of the
conference is of importance to its future programming.
The computer programme cannot be prepared without
the exact knowledge of what is to be expected from the
electronic computer. This problem is not an academic one.
Its answer will determine the whole spirit of the conference
and even the eventual outcome of the conference. Without
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Type of computer

The choice of the appropriate type of electronic computer depends on the types of computers available at the
place where the conference is held and on the existing
experience of the Administration or ITU staff in programming and working with such types of computer.
The choice of the type of electronic computer is
determined by the following factors:
i) A great capacity of intermediate access storage and
operational storage in order to accommodate a large
volume of information.
ii) Speed of calculations. Every case should be calculated within the limits of 15-20 seconds. Exceeding
this limit leads to an unreasonable time delay and
minimizes the merit of computer applications.
iii) The input to the computer should be on the punch
cards, as such a type of input provides the best
checking and correction of all input data.
iv) Output of computer. For this a high-speed tabulator
should be used.
The preparation of technical standards and the development of an appropriate mathematical approach is more
or less independent from the electronic computer. What
standards are to be used and how they should be applied
are ordinary items of any technical conference and,
without them, the conference is not in a position to
commence its work. The application of an electronic
computer, however, necessarily demands that technical
decisions should be taken very much in advance of the
conference, together with the decision to use a computer.
Preparation of programme

After it has been decided to use an electronic computer
at a specific conference, the question as to who should be
entrusted with the preparation of the programme for the
computer should be settled. The answer to this question
could be that:
(a) one of the Administrations could undertake the

preparation of the basic programme work;
(b) one of the permanent organs of the ITU, for example,

the IFRB, could be entrusted with such a job which
it could carry out in collaboration with one or more
Administrations, the experts of which would be
acquainted with the chosen type of electronic computer.
The second way seems to be the more appropriate, as it
would allow the ITU, generally, to supervise the preparation of programmes and would provide for the incorporation of improvements into the programmes which should
be drawn up during the course of the preparatory work
for the conference. To facilitate the programming for
electronic computers, a small group of experts might be
created, which should include representatives of the permanent organs of the ITU and of Administrations. The
task of the group would be to choose the appropriate type
of calculation and the development of basic principles
for programming.

For each conference a practically new computer programme should be prepared. It is quite improbable that
the conference would be in a position to utilize one of the
programmes which are made available by national Administrations. In the case of existing national programmes,
in general only a part of each can be used in the programming work. The need for a new programme springs
from the fact that international conferences are called to
consider more general and wider aspects of those problems which are faced by national Administrations. The
existence of several technical standards to be applied to
the various countries of the world, the great volume of
information to be handled, the limited time for calculations, all complicate the tasks of international conferences
and, as a consequence, require new programmings for
the computers.
Advance information

;

It would be unrealistic to expect decisions taken previously to remain unchanged throughout the conference.
Experience of ITU conferences shows that in many cases
technical standards and data supplied by Administrations
have been, more or less, subjected to continuous improvement. Therefore this factor should be borne in mind with
regard to programming and programmes should be
formulated in such a way as to permit quick changes and
amendments to be made to any part of these programmes.
The introduction of electronic computers into the work
of any international conference does not affect the usual
practice of the presentation by Administrations of the
information required in advance of the Conference. In

general, this information will be in a form of requirements
for frequency assignments together with appropriate data
on radio transmitting stations. The use of electronic
computers means only the increased demand for the
processing of information in order to make it appropriate
for input to electronic computers. The processing of
information should envisage the full unification of data,
use of identical abbreviations, symbols, etc. In addition,
it would be necessary to transfer this information into a
form suitable for the work of computers, for example,
punch cards, or punch tape. It is stressed that the use of
punch cards as a means of input feed for a computer is
preferable to any other form of input, because such a form
of input provides high flexibility and permits correction
and changes to the data during the course of a conference.
Towards the end of a conference, the punch cards could
be partially used for the publication of the final acts of
the conference.
The use of electronic computers for international
conferences would, no doubt, provide an additional load
on the permanent organs of the Union, and in particular
the International Frequency Registration Board (IFRB)
which, according to the provisions of the Geneva Radio
Regulations, is entrusted with carrying out the technical
preparation for conferences. It is evident that the use of
electronic computers will require additional and especially
trained personnel capable of carrying out qualified work
on the computers.
Electronic computers will, in future, without doubt,
provide considerable help to international conferences,
both speedily carrying out calculations and helping to
reduce the duration of the conference.

The
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Hygiene in telephone receivers

The ocean letter, or a new kind of telegram

" On 16 January last, the Under-Secretary of State for
Posts and Telegraphs of France authorized the substitution of paper protective covers for the ebonite surfaces
of subscriber's telephone receivers. A little pad of paper
sheets is affixed to the earpiece, one sheet being torn off
after each call.

The German Wireless Telegraphy Company (Deutsche
Betriebsgesellschaft fur drahtlose Telegraphie) now offers
persons travelling by sea a new and important facility,
namely, the ocean letter (letter-telegram). Rates being so
very high, radiotelegrams are usually beyond a traveller's
means. Now he can write his message in the form of a
letter on a telegram form and hand it in to the ship's
wireless operator, who sends it by radiotelegraphy to a
ship crossing in the other direction. The receiving station
transcribes the message on an appropriate form, puts it in
an envelope, and posts it in the most suitable port. In this
fashion the message very often reaches the addressee from
eight to fourteen days sooner than if the passenger had
posted a letter on arrival at his port of destination."

Amalgamation of wireless telegraphy companies
From a perusal of the journal Telegraph Age, we learn
that the Marconi Wireless Telegraph Company has
begun an action against the United Wireless Telegraph
Company, the biggest of the American radiotelegraph
concerns. It seems that the two firms, without awaiting a
decision by the courts, have arranged an amalgamation,
so that all coast and ship stations belonging to the United
Wireless will be taken over by Marconi.

JOURNAL TfiLgGRAPHIQUE—April 1912
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telepersonality

the telecommunication network of defeated Germany, like much else
in the country, had suffered severe and widespread
damage. By March 1947, for example, in the area which
was later to form the basis of the present Federal Republic
of Germany, there were less than a million and a half
telephones in operation. The task of rebuilding the shattered system and bringing it up to date in the light of
the technical progress in communications that had been
made everywhere during the War must have appeared
AT THE END OF THE SECOND WORLD WAR

overwhelming.
It was about this time that the authorities of the
economic bizone appointed Otto Kirchner Ministerialdirektor of the Telecommunication Department of which
they had entrusted him with the creation a few months
earlier. Kirchner, then 45, had had over twenty years
experience as a communications engineer, most of the
time as an official of the Reichspost. When the Federal
Republic came into existence in 1949, he was confirmed
as Head of the Telecommunication Department in the
new Ministry of Posts and Telecommunications. He holds
the post to this day, with the same coveted rank of
Ministerialdirektor.
Thus the central figure in the story of the Federal
Republic's post-war telecommunications, closely linked
as it is with the country's astounding economic recovery,
is Otto Kirchner. And very impressive reading the story
makes. The 1 350 000 telephones of 1947 have now
become 6 500 000. More than 1100 manual exchanges
have been replaced by automatic ones, so that in 1961
84% of all internal telephone calls were automatically
dialled. The Telex system, which formerly had less than
300 subscribers, now has 40 000, and is a vital factor in the
nation's industrial development. A high-quality carriercable network has been built up, and this is supplemented
by an extensive radio relay system which is also used for
the exchange of television programmes. In addition, a
large number of overseas radio links have been brought
into operation. All in fifteen years!
The man who must be regarded as primarily responsible
for this achievement—making all allowance for the great
contribution of the country's communications industry—
strikes one at first sight as being more like a prosperous
landowner than a technocrat. He has a genial and
expansive disposition, his approach is informal, he listens
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carefully and with evident desire to help if he can. But it
is in fact these qualities, added to his drive and broad
technical grasp, that have made him such an outstanding
and diplomatic administrator. He is moreover strongly
convinced of the need for international cooperation in
telecommunications. At the Plenipotentiary Conferences
of Buenos Aires and Geneva and the 1958 Telegraph and
Telephone Conference, he won general regard for the
friendly constructiveness with which he helped to smooth
out some particularly spiky problems. And he has
frequently given practical assistance to other Administrations in solving their telecommunication problems.
Otto Kirchner is a noted lecturer and contributor to
technical publications, and on 23 November, 1961, the
Munich Technische Hochschule, where he had studied
electrical engineering forty years earlier, awarded him the
honorary degree of Doctor of Engineering.
He has done much for telecommunications in his
country. The result has been of benefit, not only to his
country, but to telecommunications in general.

Text of an address to the Panel of Experts of the International
Telecommunication Union, Geneva, 20 September, 1961.
The views expressed in this paper are strictly those of the author
and do not constitute official opinions of the United States, nor of
the Hughes Aircraft Co.
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satellite
communication
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we learned to use high

cheap parabolic reflector, dug into the side of a hill. This

frequency radio. Now it has become so useful to the world
that we need to use it too much. We are now trying to find

should be remembered, because we may again use such
cheap and stable reflectors with stationary satellites. The

out how to use it more by using it better, and also how to

first demonstration with an artificial satellite was Score,

communicate more and better by using other frequencies

which broadcast a tape recording of President Eisen-

and techniques. One of these new techniques is satellite

howers' Christmas message in 1958. In 1960, Courier

communication; a technique which may be able to in-

used magnetic recording to receive, carry and retransmit

LESS THAN FORTY YEARS AGO

crease long-distance communication capacity by orders of
magnitude. This new technique may serve the world's
needs for more years than we can foresee—if we use it

TABLE 1

wisely.
Today, our difficulty in understanding satellite communication is that it is too new—not even born. It is in
the status which television was, back about 1930. There
was great interest then, and equally great confusion. There
had been interesting experiments and demonstrations of
television, but no regular service. Television was "just
around the corner " for many more years.
Satellite communication experiments or demonstrations
started, I believe, when James Trexler transmitted and
received voice signals via our natural satellite, the moon

COMMUNICATION SATELLITE
EXPERIMENTS
1954 — Voice via Moon (Trexler, N.R.L.)
1958 — Score (Eisenhower's Voice)
1960 — Echo - Passive, 100 Ft. Sphere
1960 — Courier - Low Orbit, Memory
1962 — (NASA)
Relay (RCA) 5Mc/s Active, TV
A.T. & T. 8Mc/s Active
Syncom (Hughes) 24 Hr. Inclined 20°
Echo II - Passive, 140 Ft. Rigid
Rebound - Passive, Multiple launch

(Table 1). Incidentally, he used a large but relatively
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messages over long distances, despite its low orbit height.

Continuing the television analogy, will satellite com-

It failed too quickly, but this may have been good because

munication take so long to become a useful service? I

it has made us work harder to improve reliability. Echo

wish that I, or anyone, could answer this. Technology

was another of 1960's experiments, a 100-foot metalized

advances faster today but the problems are much greater,

balloon which is still in orbit and is still reflecting signals.

technically and politically. These factors may tend to

We should see several more experiments in 1962. The

balance each other but there also is a more urgent need

first should be Relay, whose satellite is being built by the

for satellite communication than there was for television.

Radio Corporation of America (RCA) for the National

We probably will start with satellite systems which we

Aeronautics and Space Administration (NASA). Relay

know we can build now, even if sometime later we look

will be an " active " satellite, one which receives at one

back on them as being as primitive as the old scanning

frequency, amplifies and immediately retransmits on

disc. It would be nice, and less expensive, if we could

another frequency, radiating about four watts. Relay will

wait to study and decide on the satellite system which

be launched in an inclined elliptical orbit of medium

would be analogous to our cathode ray television, if

height and it should permit demonstrating trans-oceanic

there is any such system.

television. A somewhat similar satellite is being developed

Should we use passive or active satellites ? We are still

by the American Telephone and Telegraph Co. (AT&T).

experimenting with both. Passive satellites appear to

AT&T is investing its own money in this satellite experi-

have an economic handicap toward being able to relieve

ment but NASA will launch their satellite into an inclined

congestion of the HF spectrum. They only reflect signals

orbit. A third project is Syncom, which is intended to

and therefore shift the amplification burden, and its cost,

achieve a nearly synchronous, 24-hour orbit. Syncom's

to the terminals. For example, Echo required large an-

orbit should be nearly circular, about 36 000 km above

tennas, powerful transmitters and sensitive receivers for

the earth. Its orbit will be inclined about 20 degrees,

just a single voice channel. With Relay, terminals of

however, so it will not be a stationary satellite but a good

similar cost will carry television, or hundreds of voice

step in that direction. Syncom is being developed for

channels. In general terms, an active satellite cannot be

NASA by Hughes Aircraft Co. Also, several more passive

replaced by a passive one, without some sacrifice, unless

satellites will be tested. Echo-2 will use a larger and more

the passive satellite's " area gain " equals the repeater

rigid sphere in a higher orbit. Rebound will attempt to
orbit three spheres with the same rocket.

and antenna gains of the active one. Therefore, we will
concentrate on active satellite systems hereafter.
Even with this restriction, there still are more orbit
possibilities and combinations than there were holepatterns for scanning discs, but one orbit is unique. A
satellite in a circular equatorial orbit would remain
stationary over some point on the equator if its period
were exactly 24 hours, synchronized with the earth's
rotation. Such a stationary satellite would have many
advantages, such as continuity of communication without
antenna tracking. Terminals could use inexpensive fixed
antenna reflectors, like Trexler's " hole in the ground."
Clearly, such a satellite could be stationary only within
limits. At first, these limits would be large but they could
be decreased with time until negligible.

Figure 1

Problems
We regard these projects just as necessary experiments

Stationary satellites present many formidable problems,

and not as the start of operating systems, no more than

but of only two classes. The technological problems are

were television's experiments with scanning discs. Many

such as those of putting and keeping the satellite in orbit

of those experiments told us what not to do with television

at the desired place, or those of attitude control, or of
supplying enough energy. All such problems can de over-

and they were much less expensive!
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introduce less delay. One objection to such systems is
that it would be more difficult to detect and correct the
satellite's deviation from a position in a moving orbit
than from a continuously observable position in the
stationary orbit.

Routing traffic
A major point of interest is in the probable difference
in methods of routing traffic when using random-orbit
satellites or when using stationary satellites. Figure 1
shows a situation in which terminal T might, at first, use
satellite Sx to communicate simultaneously with three
other terminals, A, B and C. All four terminals would
Figure 2

then be within the dashed circle which represents the area
covered from S1 at this time. However, a little later, two

come, with enough time and money. Other space pro-

of these terminals would no longer be covered by this

grammes are helping to overcome them, faster than many

satellite and terminal T would need two more expensive

realize. There remains one physical problem which can

antennas to track two more satellites, S2 and S3, in order

never be avoided, the propagation delay introduced by

to continue communication with these terminals. Figure 2

this high orbit. During conversation, the delay from pause

shows that this limitation sometimes need not apply, for

to reply is about 0.6 seconds. If there is any appreciable

example, where there are two groups of terminals. In

sidetone echo, thus delayed, it can be intolerably distract-

general, however, a non-stationary satellite is most likely

ing. Even if echo-free, it has not yet been determined

to be used by only two terminals at a time (Figure 3),

conclusively whether this delay will be acceptable or not.

though it may be used in succession by several pairs of

Olfhand, it would seem easy to resolve this question by

terminals as it goes around the earth. Each such pair of

a series of simple tests but it also is too easy to bias such

terminals must be used as if they were connected by a

tests unintentionally toward whichever answer is desired.

broad-band cable, and the communication traffic must be

Insofar as telephony is concerned, the acceptability of

distributed to and from the terminals by surface com-

this delay remains the pivotal question relative to sta-

munication systems.

tionary vs. lower orbit satellites. Should it be decided

Figure 4 shows that terminals for moving satellites

that this delay is not acceptable, then lower orbits must

must each have at least two of the large and expensive

always be used for telephony. However, the stationary

tracking antennas, one to start tracking a new satellite

satellite would retain its many advantages for delay-

before the old one gets too far away. A third such antenna

insensitive services, such as for messages, television, etc.

also is advisable, as a spare to use if there is a failure.

One approach to satellite communication is to put
many active satellites into random multiple accidental
polar and inclined orbits at about 10 000 km above the

Same satellite used by successive terminal pairs

earth; perhaps 50, or as many as required for acceptable
probability of continuous service. Many people agree
that this approach would be quickest and most certain.
This approach is favoured by AT&T. At the other extreme
is the use of stationary satellites, and many favour this
approach. The intermediate approach is to use a few
satellites accurately phased, or separated, around one or
more orbits. As an example the General Electric Co. has
proposed using ten satellites around a 9600 km circular
equatorial orbit. Such a system would share or approach
some of the advantages of a stationary system but would

Figure 3
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TABLE 2

pairs of terminals by 1963, perhaps. Most of us think that
a stationary system would require a few years more than

RANDOM ORBIT SYSTEM COSTS
(Source: FCC Docket 11866, July, 1960)
Each

Total

50 satellites
$1 000 000 $ 50 000 000
13x2 terminals
$2 500 000 $ 65 000 000
(Tracking
antennas 68 %)
/
"7777777717
v
5
/o7
$115 000 000
$115 000 000
13x600 Ckts

^ $150 000/circuit

for the random-orbit system.
Would a random-orbit paired-terminal system provide
any significant relief for congestion of the HF spectrum?
Probably not, at least not soon enough. Chiefly, it would
pick up the growth of new traffic, and perhaps relieve
congestion of the submarine cables. Also, the international
HF circuits will be needed as an emergency back-up, at
least until the satellite system establishes its reliability.
What are the future possibilities for economical service
to the developing nations; or the possibility of satellite
communication becoming competitive with HF radio for

Costs
Costs of such a system have been estimated at
US $2 500 000 per terminal and $1 000 000 per satellite

new circuits? Good, I think, provided that we look far
enough into the future. But to understand why, we first
need to examine some of the costly aspects of the first
satellite systems, and how time will reduce these costs.

(multiple-launched) as shown in Table 2. Of this terminal
cost, 68% is for the large steerable antennas and their

Power

tracking equipment. The total system cost, for 50 satellites
and 13 pairs of terminals, would be $115 000 000. Con-

Today, solar cells are the best source of power for

sidering that this provides 13 x 600 channels, the cost per
channel would be about $150 000. Such a system would

satellites. The power available depends on the area of
cells exposed to the sun. For simple satellites of average

be competitive with submarine cables but more expensive

size, with solar cells on their surface, this power is

than HF radio.

sufficient to transmit a signal of only a few watts. Larger

A stationary satellite always would view the same large

satellites may have their solar cells on larger panels which

area of earth, with many terminals. Thus, Figure 5 shows

are directed toward the sun and these may transmit as

that it is logical to use such a satellite to interconnect all
these terminals, much as if the satellite were a telephone

much as 100 watts, but solar cells are expensive. We

exchange. It seems that this property would be most
useful in serving scattered population centres in continents

a few years and these will supply as much power as

lacking adequate surface communication facilities. For
example, with economies permitting, all major population

expect to have nuclear power sources for satellites within
needed, even many kilowatts. This power will be useful
for purposes other than transmitting; it can be used to
keep the satellite in the desired position in its orbit and

centres in North and South America could communicate
with each other at will, through a single stationary
satellite. Buenos Aires and Mexico City would have direct

Handover

communication, irrespective of whether surface communication were cut through some intervening country.
Also, both cities could communicate with each other
terminal city served by the satellite, using their same single
terminal and the one stationary satellite.
There are ways in which a random orbit satellite system
also could serve certain light-traffic terminals at a reduced
cost, perhaps for a reduced grade of service, by using
available satellites.
When may a satellite service start and what may it first
be like? Our collective guess is that, barring unforeseen
delays, a random-orbit system could start carrying traffic
within two or three years and be serving a dozen or more
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Requires antenna pairs
Figure 4

stationary. And because the same satellite is used continuously, only one large reflector is needed. There can
be a spare feed, instead of an entire spare antenna. Best
of all, this large parabolic reflector does not need to be
light, as well as stiff, when it need not be moved. We can
keep it stiff and accurate by making it of concrete, like
a swimming pool.
With these possibilities of reducing the terminal costs,
we start to see hope for bringing the benefits of satellite
communication within reach of the small nations and at
costs which can compete with HF radio. However, we
also must consider their light traffic and how it can be
handled economically. When many terminals use the
same stationary satellite each terminal need use only its
to control its attitude so that its antennas always will
point toward the earth. Today, we must use gas-jets for

fraction of the satellite's capacity, and these fractions can

station keeping, but it is heavy and expensive to carry

have been proposed but it would take too long to explain

enough compressed gas.

them fully. The essentials of a typical method are shown

change with the traffic load. Systems for accomplishing this

To receive television, or 600 voice channels from today's

in Figure 6. This method involves single sideband trans-

low power satellites we plan to use large high-gain

mission to the satellite, in controlled frequency channels,

antennas and very sensitive low-noise receivers. These

so as to form a frequency multiplex at the satellite's

receivers use maser amplifiers cooled by liquid helium and

receiver. The satellite would frequency-modulate this

they are very expensive. The large steerable antennas,

multiplex for retransmission. Each terminal then would

with auxiliary equipment to track moving satellites, also

receive and detect this FM signal but would select and

are very expensive. At least two such antennas and re-

accept only those channels addressed to it. With such a

ceivers are needed, at each terminal there should be a

system, a terminal's total transmitting power would be

third one as a spare.

proportional to its number of channels, probably about

To receive these very weak signals, we also use fre-

10 watts per channel.

quency modulation with very wide deviation, with feedback to lock a narrow-bank IF amplifier to this swinging
signal. This feedback-FM technique suppresses noise but
it is wasteful of the radio spectrum and will not be needed

Estimates
Now by postulating an " adequate " stationary satellite

when satellites can transmit stronger signals. Also, with

as being available at some unspecified cost and future

stronger signals, we can replace masers with less expensive

date, we can make the very rough and optimistic guess at

parametric amplifiers, or even with the cheap receivers

terminal costs, shown in Table 3, starting with the

which we use in microwave systems. We might also use

antenna. In California, where I live and where labour

smaller and cheaper antennas, except that we always will
want high directivity to control interference, even when
we do not need high gain. Thus, more satellite power will
help to cheapen their terminals.

Terminal costs
Stationary satellites will lead to much greater reduction
of terminal costs, however, because the antenna systems
can be so much simpler and cheaper. The large antennas
can be stationary if the satellite is stationary. If it is not
quite stationary it still can be tracked just by moving the
antenna feed, while the larger parabolic reflector remains

Figure

6
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costs are very high, we build concrete swimming pools for
about $3000, steeJ-reinforced to hold water. By building
a fixed parabolic reflector in a similar manner, once we
learn how, a reasonable cost might be $10 000. Admittedly, this guess is questionable. The receiver and FM
detector would be similar to that of a conventional
micro-wave station, so $1000 seems a reasonable price.
Additionally, there would be channel selectors, possibly

Conclusions
In comparing these two systems, stationary vs. randomorbit, the following conclusions may be drawn, with
certain reservations:
1. The random orbit system could be placed in operation
first, within a few years, because its satellites and the
orbiting requirements are relatively simple.

with quartz filters, at perhaps $500 per channel. Transmitter costs are uncertain because the power per channel
is uncertain, but $2000 per channel seems reasonable.

2. The terminals of such a system may best work in pairs,
supplying high-capacity " trunks " between major communication load centres.

Additionally, we need some land, a shack and a source of
power, for which we allow $25 000. There will be auxiliary
equipment for control, system co-ordination, tie-in to
external circuits, etc., all uncertain, but probably costing
about $1000 per channel. Thus, for a 10-channel terminal
one has about $7000 per channel. Thus, one could be in
economic competition with HF radio, at least if the
satellite charges were not too high. However, a single
channel terminal would cost nearly $40 000 on this basis,
while 100 channels would cost less than $4000 per channel.

TABLE 3

3. These satellite trunks can pick up the growing load of
long fixed communication between large population
centres, which otherwise would require more cable or HF
radio circuits.
4. It may become possible to use the random-orbit satellite
system for lighter traffic loads, or between two groups of
terminals or on a secondary basis or " as a satellite will be
available" thus providing some service to smaller nations.
5. The usefulness of stationary satellites for voice communication depends on ability to provide excellent echo
suppression, whereupon it still depends on the willingness
of users to accept the 0.6-second delay. In further conclusions regarding the stationary systems we assume that this
delay will be acceptable.

FUTURE STATIONARY TERMINALS
$Plant
Antenna (fixed, in earth)
Land, building & power
Transmitting channels
Receiver-detector
Channel selectors
Auxiliary equipment

$/Ckt

10 000
25 000
2000
1 000
500
1000
$36 000

6. The stationary satellite presents more difficult problems of
station-keeping, attitude control, etc., and these may delay
its use by an unknown period.
7. Stationary satellites will be more naturally adaptable to
multiterminal operation, with ability for each terminal to
communicate directly with each and all other terminals
within the satellite's coverage.

$3500

1 circuit = $39 500
10 circuits (36 000+ 35 000)/ 10 = $7100 each
100 circuits (36 000+350 000)/100 = $3950 each

8. Stationary satellites will reduce terminal antenna costs
because tracking will be avoided.
9. Whenever the transmitter power can be increased sufficiently in stationary satellites, their terminal costs can be
cut drastically, making light-load terminals feasible.

Next, assume that the use of the satellite costs $700 per
channel year, which would about equal the costs of the
10-channel terminal over ten years. Also, assume a
ten-year satellite life, linear amortization, and neglect
profit and similar financial complications. If fully used,

10. Additionally, when the higher power satellite acquires
high capacity and long life, and when it has enough
terminals to use its capacity, then satellite communication
can become economically competitive with HF radio,
while providing greater flexibility and service of better
quality.

a 1000-channel satellite would then earn $7 000 000 over
its life, but it probably would cost much more. However,
a 10 000-channel satellite would earn $70 000 000 and
this should exceed what it should cost. Of course, if its
life were a year or less there again would be financial
trouble.
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11. In more general terms, we conclude that satellite communication has a break-even point in respect to distance
and traffic volume, both of which should decrease with
time. In combination, it will have a break-even in relation
to other communication techniques. At first, it may be
able to compete with HF radio and other techniques,
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c) the zenith angle of the ray at the point of arrival, iE,

a method for the rapid prediction of radio propagation in the decametric waves1
which is capable of wide application 2. It is not only
precise enough to give an immediate idea of the possibility
of communication by radio to any part of the earth but it
is also applicable to cases of investigation of radio signals
from earth satellites. The most important telecommunication parameters obtainable by the present method are:

f) the conversion of local time into any other time,

a) the maximum usable frequency, MUF (Monthly

g) the critical frequency ® F anywhere on the earth,

median),
b) the optimum working frequency, FOT,

h) the probable frequency minimum for 10 kW and for a
terrestrial path, etc.

Fig. 1—The'prediction box with the vertically shifting grid, as shown in
Fig. 2, and the prediction graph, as shown in Fig. 3, are slid into the box from
the right. The strip E, F, F, E at the bottom of the grid corresponds in this
case to the path from Central Europe to Peking. The numbers 42 and 52

give the geomagnetic latitude of the control point F as shown in Fig. 4.
The setting represents the prediction of the FOT in the path from Central
Europe to Peking, in January, for R = 100 and expressed in Central European time. When the grid is made to check with the MUF index, the dotted
area gives the band of usable frequencies.

THIS ARTICLE PRESENTS

d) the distance in kilometres to the point where the ray is
reflected or, where it just penetrates the maximum of
the ionosphere, D/2,
e) the appearance and disappearance of radio signals
from earth satellites,
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All that is necessary for applying this method of
prediction is:
(I) A transparent, vertical movable grid (Fig. 2), the
vertical scale showing the frequency (in a logarithmic way) and the horizontal one indicating the
time from 00 h-24 h (or the equivalent difference
in the geographical longitude 0-180° W or 0-180° E).
At the right of the grid, there is a scale showing
the distance in kilometres between the transmission
and the reception points. This scale goes from
0-4000 km. Half that distance, D/2, between the
transmission and the reception points represents
the distance to the point of penetration through
the ionosphere (or the first point of reflection). The
scale at the left of the grid gives the zenith angle
of the ray at the receiving point expressed in
degrees. All these indications serve for both
terrestrial and cosmic communications.

Anyone who deals with propagation predictions in
their routine work will find it advantageous to assemble
a box similar to the one shown in Fig. 1. The grid can
only be moved in a vertical direction, while the prediction
graphs slide in from the right.
Finally, for any circuit between two stations under
consideration, it is useful to prepare in advance a narrow
strip to be put on the time axis of the grid (as shown in
Fig. 1—see line EFFE). A set of these strips should be
prepared for different circuits, in the following way: each
strip is labelled with the name of both circuit terminals
and bears the index-marks E, F, F and E indicating where
the ray enters the ionosphere layers E and F and where it
leaves them. (The E index-marks are only used for very
precise work and it is not necessary to mention them any
further in this article.) In order to place the index-marks
E, F, F and E on the strip, a flexible tape should be put
on a globe, joining the two terminals on the circuits. One
must then proceed to determine the coordinates of the
four so-called control points (E, F, F, E), at a distance of
1000 km (E) and 2000 km (F) from both terminals. One
should next apply the strip to the horizontal axis of the
grid, marking there its two end-points, and also the four
E, F, F, E index-marks as follows: if the receiving station
is to the West (East) of the transmitter the above-mentioned four index-marks should be marked starting from
the left (right) side of the grid. Each mark is separated
from the corresponding edge of the grid by a number of
degrees equal to the difference in longitude of the indexmarks E, F, F, E from the transmitter. The result is
expressed in the local time of the transmitting station.
The index-marks should be labelled E or F as appropriate,
and, in the case of F, the magnetic latitude should be
recorded. (See in Fig. 1 how E, F, F and E were obtained
for the Prague-Peking circuit.)
When the distance between both stations does not
exceed 4000 km, there is only one control point, which
is located at the half-way point in the reading of the
flexible scale.

Fig. 2.-The overlay grid.

(II) A set of horizontally movable transparent prediction
graphs, drawn in doublet form, as shown in Fig. 3,
the complete set being available from the address
given in footnote 2. The appropriate graph is
selected according to the month and to the geomagnetic latitude. Each graph gives three prediction curves (solid curves) indicating the diurnal
variation of the usable frequency for three indexes
of solar activity, R=0, R=100 and R=200.
The dotted curves help to interpolate for latitude,
while the lower three curves give the probable lower
limit of the usable frequencies for 10 kW. The
difference between geomagnetic and geographic
latitudes is easily determined from Fig. 4. By
introducing the geomagnetic latitude as the mtos
important parameter it becomes unnecessary to
divide the world into three regions (W, I, E), a
process which requires the preparation of special
diagrams sometimes showing a very large discontinuity at the boundary of the regions.
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If it is desired to have all the results expressed in the
same local time (whether in universal time or in any local
time), a mark should be drawn to the right (or left) of the
strip at a distance equal to the number of degrees the
transmitter is to the West (or East) of the zero or of the
meridian concerned. UT or LT should be entered accordingly. If the results obtained are to be transformed into
UT or into any local time, it is sufficient to shift the strip
along the horizontal axis so that the mark just mentioned
coincides with the edge of the grid. The results can then
be read out in UT or in any local time.

Method of prediction of the critical frequencies
anywhere on earth
The prediction graph corresponding to the month and
magnetic latitude under consideration should be placed
in the box so that its vertical lines coincide with the
boundary lines of 0 h and 24 h. The grid should be moved
(in a vertical direction) so that the index M (MUF)
coincides with the index iE=0° or D=0 km. The full

Fig. 3.—The prediction graph corresponding to January and 50° (geomagnetic latitude) drawn in doublet form. The whole set
of different prediction graphs can be obtained from the address given in footnote 2.

curve corresponding to the existing or predicted solar
activity R indicates the most probable value of the critical
frequency of the F layer during the day. (The lower curves
show fG of the E layer.)

Communication between any two stations
for which the corresponding strip has also been prepared
First, the strip should be placed on the time axis in the
appropriate position:
a) the prediction graph corresponding to the month
should be selected and the magnetic latitude marked
on the strip at the marks F;
b) the graph should be slid from the right so that the
middle vertical line (separating both identical curves,
Fig. 3) coincides with the corresponding mark F on
the strip;
c) the grid should be moved down so that the index M
(MUF) coincides with index D=4000 km (or iE=
90°);
d) the curve indicating the solar activity should be taken
(as derived from Fig. 5);
e) the lower of the two upper curves shows the diurnal
variation of the MUF for the given path (Fig. 1);

f) the higher of the two lower dashed curves gives, only
very approximately, the probable lower limit of
frequencies for a power of 10 kW. They correspond to
the points E.
For distances up to 4000 km there is only one prediction
giving the diurnal variations of the MUF. The grid has to
be slid down, however, in such a way that the MUF index
coincides with the value of the distance D separating the
two terminals. On the left side of the grid the probable
zenith angle of the incoming ray at the point of arrival
can be read.
Since the MUF value is the monthly median of the
maximum usable frequency, the predicted MUF is, in
50 % of the cases, higher than the real usable frequency.
In order to increase the reliability of the communication,
the optimum working frequency FOT (85 % of the MUF)
is usually employed. Shifting the grid from the MUF to
the FOT index permits the received FOT to be read.
There is no change in the procedure described above
from a) to e), except that " MUF " must be replaced by
" FOT." Fig. 1 shows the diurnal variation for the FOT
for the path from Central Europe to Peking, January,
R-100.
When sliding the grid down so that its indices coincide
with the index " C " (cosmic) in the prediction graph,
it is possible to read the diurnal variation of maximum

Fig. 4.—Determination of the difference betweenthe magnetic and geographical latitude
at different meridians. Also shows the most
probable ray path and the position of points E
(1000 km) and F (2000 km).
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frequency at whichthe cosmic radio signals can be received.
Half of the distance indicated at right, D/2, represents
the distance in kilometres of the point above which the
signal penetrates the ionosphere best (at its maximum)

and iB shows the zenith angle of the ray at the point of
reception. Let us consider an example where the appearance and disappearance of radio signals coming from a
satellite at 20 Mc/s at 11 hours is sought. The prediction
graph as described in the section dealing with the critical
frequency is inserted in the box, and the grid is slid down
until the line corresponding to 20 Mc/s in the grid passes
through the point where the vertical line of 11 hours
crosses the prediction curve for the prevailing solar
activity R. Then, the index C (cosmic) shows the value D
(in km), half of which represents the distance of the point
over which the radio signal penetrates the ionospheric
layer F. Index C shows also the value of is, which is the
zenith angle of the ray at the moment of appearance and
disappearance of the signal.
Since the points of penetration are equivalent to the
control points F, the prediction graphs must be moved
up somewhat to the right or to the left, and this explains
how the times of appearance and disappearance of the
radio signals are not symmetrical with respect to the
instant of the nearest approach of the satellite.
A rapid method of calculating further parameters concerning radio signals from satellites can be found by
consulting footnotes 3 and 4 below.
E. Chvojkova Publ. Astron. Inst. Czechosl. Ac. 26 (1955);
Nature 188 (1960) 906; OIR (1959) 134
2
E. Chvojkova, O. Rousova, Bull. Astr. Inst. Czechosl. (BAC)
10 (1959), 216
8
E. Chvojkova, Nature 181 (1958), 105 and 1195;
F. Hrebik, E. Vokalovd, BAC 10 (1959), 43
4
E. Chvojkova, BAC 11 (1960), 27
1

Fig. 5.-Prediction of the probable solar activity R in the next few years.

BOOKS
Transmission of information, a statistical theory of communications., by Robert M. Fano.1
This book presents the foundations and major results of
information theory. It has evolved out of a graduate course
taught by the author over the past ten years, and includes
some previously unpublished research. The book provides an
up-to-date treatment of coding theory that emphasizes those
formulations and mathematical techniques that have proved
to be of greatest engineering significance. While written
primarily for communication engineers, the material covered
in the book should also be of interest to workers in other areas
of the communication sciences. Problems are provided for
every chapter to meet the requirements of a graduate course
in electrical engineering. The author presupposes a mathematical background that includes the foundations of probability
theory and of Fourier analysis.
V. M.
One bound volume; pp. vm+389, tables, formulae, graph.
23x15 cm. Published by the MIT Press and John Wiley & Sons,
Inc., New York-London, Gordon House, Greencoat Place, 1961.
Price 60 sh.
1

* * *

Introduction to microwave practice by P. F. Mariner.1
The present work provides an introduction to microwave
practice. A limited knowledge of electrical circuit theory and
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simple calculus is assumed. Discussion of more advanced
techniques and systems has been left to a subsequent volume.
There are ten chapters: Introduction; Propagation in waveguides; Elementary transmission line theory; Elementary
theory of propagation in waveguides; Practical determination
of reflection coefficient and standing wave ratio; First principles of matching; Microwave components and instruments;
A few notes on measurement techniques and components
which assist them; Ferrites and microwave practice; A few
notes on microwave systems. Preparation for more advanced
work is made in the first three appendices: Vector algebra;
Maxwell's equations; Waveguide field functions. A further
appendix covers waveguide mode nomenclature and a table
of British and American equivalent terms. There are finally
V. M.
a bibliography and an index.
One bound volume; pp. 238, illustrations, formulae, graph.
21 x 15 cm. Published by Hey wood & Company Ltd. Tower House,
Southampton Street, London WC 2, 1961. Price 50 sh.
1

*

Transistor logic circuits, by Richard B. Hurley.1
As far as we know, this is the first book dealing completely
with logical mathematics, logical processes, block and transistor circuits for the application of mathematics and blocks.
Publication of such a book became essential owing to the
introduction of transistor technique into electronic calculation.
The author leads the reader, in the first part of the book, from
elementary binary arithmetic and Boole's algebra to minimization methods and practical concepts. He then provides a
theoretical study of diodes and transistors, and a part in which

mathematical bases and practical devices are combined in the
form of logic circuit; several examples illustrate this combination. In a last part, the author initiates the reader in the study
of sequential systems; he explains the mathematical notions
and theories that are applicable and describes the appropriate
circuits.
Mr. Hurley, who has experience in teaching advanced
students, has written this book in a style that is suitable both
for students and for those working in industry without the
possibility of taking classes. Logic mathematics and transistor
circuits are treated on an equal footing: the advantages of
each field are explained, so that the student is able to obtain a
good insight into them. Each chapter is followed by a list of
interesting and stimulating examples, encouraging the reader
to widen the knowledge he has just obtained. The list of
references mentions only those books and periodicals that are
in the first rank in this speciality, which is in keeping with the
essential aim of the book.
M. Joachim
One bound volume; pp. xvi+363, tables, formulae, graphs.
23 x 15 cm. Published by John Wiley & Sons, Ltd., Gordon House,
Greencoat Place, London, SW 1., 1961. Price 80 sh.
1

Radio and electronic laboratory handbook, by M. G. Scroggie.1
Previously published under the title Radio Laboratory
Handbook, this new edition has been completely revised and
considerably enlarged. The extensive revision necessary has
been due primarily to the ever growing use of semiconductor
devices, including transistors, in modern instrumentation.
Instruments have increased in number, cost and complexity,
and therefore the need for guidance on the underlying principles is greater than ever. This has been given clearly and in a
style which makes for easy reading.
Among re-written sections are those on stabilized power
units; indicators, including valve voltmeter and oscilloscopes;
crystal-attenuators; the construction of experimental apparatus; and those on manufactured equipment. There are new
sections on the testing of transistors, diodes and fm receivers,
on clip-around and digital meters, and on wow and flutter.
The large reference chapter at the end of the book contains a
concise summary of all the relevant information which may
be required.
Over 100 new drawings have been specially drawn for this
new edition, and the more recent types of instruments are
illustrated by photographs. In all there are now over 300 drawings, circuit diagrams and photographs. This standard reference book with its large comprehensive index covers every
aspect of radio and electronic laboratory practice and will be
invaluable to all, both professional and amateur, interested in
electronic instrumentation.
V. M.
One bound volume; pp. XII+537, illustrations, tables, formulae,
graphs. 22x14 cm. Published by Iliffe Books Ltd., Dorset House,
Stamford Street, London SE 1, 1961. Price 55 sh.
1

*

block of these diagrams has been transformed into a branch
representing the purely functional relation. Transformations
or reductions of the fluency graph correspond to algebraic
operations effected on the system of equations represented by
the graph.
In this monograph, the authors have brought together under
the same heading the results of research on the different
phases of the study of linear systems with the aid of fluency
graphs. The techniques described are useful, especially for
systems that can be represented by a schematic diagram. The
properties of the fluency graph simplify all stages in the study
of these systems, from the creation of equations to billing on
an analogical computer or solution with a digital computer.
The book has two introductory chapters on the subject of
fluency graphs, so that the reader needs no previous knowledge. Numerous examples, especially from electronics or
electrotechnique, illustrate all the other chapters. The subjects
covered include: a direct study of radio networks, leading to a
systematic assessment of their properties; the algebra of
quadripoles and multipoles which, thanks to the use of fluency
graphs, provides an easy approach to the study of complex
networks, and is more flexible than the classical matricial
methods; direct simulation on an analogical computer of
systems defined by constant-coefficient linear differential
equations; study of the simulation of revolving electric
machines starting from Kron's generalized machine; application of fluency graphs to the programming of arithmetical
V. M.
computers.
One bound volume; pp. 239, illustrations, table, formulae,
graphs. 24 x 16 cm. Published by EditionsEyrolles, 61 bd St-Germain,
Paris, 1961. Price of bound volume: 47 new French francs; carriage
and charges included (France): 49.77 NF; carriage and packing
(abroad): 48.55 NF.
1

*

Graphiques des fonctions usuelles pour calculs numeriques
rapides (Graphs of usual functions for rapid numerical
calculations), by C. Meynart.1
The countless manifestations of technique now existing rely
more and more on numerous mathematical functions, some of
which still constitute a barrier for many technicians, although
it would help them greatly to use them. This is particularly
true of Bessel's functions and their homologues, which were
not even mentioned formerly in the curricula of the leading
technical schools.
Mr. Meynart proposes both to familiarize the reader with
these functions, and to present them in the form of graphs
that are much more practical to use than the tables given in
specialized books. The graphs related to one and the same
family of functions are preceded by a short explanatory notice
about their origin, the reasons giving rise to them, and their
various possibilities of application. This book is intended,
amongst others, for electronics and telecommunications
engineers, helping them to make rapid calculations of adequate
accuracy.
V. M.
One paper-bound volume; pp. 117, tables, formulae, graphs.
27x21 cm. Published by Editions Eyrolles, 61 bd St-Germain,
Paris, 1961. Price 18 New French francs; 19.82 NF, carriage and
local charge included (France); 19.20 NF, carriage and packing
included (abroad).
1

Graphes de fluence, Applications a V electrotechnique et a Velectronique, Calculateurs analogiques et digitaux. (Fluency
graphs, Applications in electrotechnique and electronics,
Analogical and digital computers), by Louis P. A. Robichaud, Maurice Boisvert and Jean Robert.1
The fluency (or transfer) graphs of a signal are a topological
representation of the equations of a physical system, in which
the variables are represented in the form of signals transmitted
along the branches. This type of graph may be considered as
the result of the development of the functional diagram (block
diagram) of the theory of compelled signals; in other words the
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OFFICIAL

ANNOUNCEMENTS
INTERNATIONAL RADIO CONSULTATIVE COMMITTEE

CHANGE

OF

ADDRESS...

(CCIR)

The Compania Dominicana de Telefonos, C. por A.,
Santo Domingo, has asked to participate in the work of
the International Radio Consultative Committee in its
capacity as a recognized private operating agency.
The request has the approval of the Dominican
Administration.

The ITU's address henceforward is
Place des Nations, Geneve. Telephone:
(022) 34 80 00 and 34 70 00. The telegraphic address BURINTERNA, Geneve,
remains unchanged.

The General Electric Company, Lynchburg (Virginia),
has asked to participate in the activities of the CCIR as
a scientific or industrial organization.
This request has the approval of the United States
Government.

INTERNATIONAL TELECOMMUNICATION CONVENTION,
GENEVA 1959

The Commonwealth of Australia has ratified the International Telecommunication Convention of Geneva
(1959); the ratification of the said Convention applies to
the Territories of Papua, Norfolk Island, Cocos (Keeling)
Islands and Christmas Island and to the Trust Territories
of New Guinea and Nauru.
The instrument of ratification was deposited with the
General Secretariat on 1 February, 1962.

RADIO REGULATIONS,
ADDITIONAL RADIO REGULATIONS

, 1959)

(GENEVA

The Commonwealth of Australia has approved the Radio
Regulations and the additional Radio Regulations
(Geneva, 1959).

REGIONAL AGREEMENT FOR THE EUROPEAN
BROADCASTING AREA (STOCKHOLM,

1961)

The Portuguese Administration has approved this
Agreement.
The Kingdom of Morocco has approved this Agreement
and renewed the reservations made by it which are contained in the Final Protocol to the Agreement.

INTERNATIONAL TELEGRAPH AND TELEPHONE
CONSULTATIVE COMMITTEE (CCITT)

The Northern Electric Company Limited, Ottawa
(Ontario), has asked to participate, in the capacity of an
industrial organization, in the work of the CCITT.
The request has been approved by the Canadian
Administration.
The Compagnie fran^aise Thomson-Houston, Paris, and
the Societe telecommunications radioelectriques et telephoniques (TRT), Paris, have asked to participate in the
activities of the CCITT as scientific or industrial organizations.
These requests have been approved by the French
Administration.
The General Electric Company, Lynchburg (Virginia),
has asked to participate in the activities of the CCITT as
a scientific or industrial organization.
This request has the approval of the United States
Government.
The Siemens und Halske Gesellschaft mbH (Wiener
Schwachstrom Werke), Vienna, has asked to participate
in the work of the CCITT as a scientific or industrial
organization.
The request has been approved by the Austrian
Administration.

Invitations accepted to conferences or meetings external to the Union
Organization

Nature of conference
or meeting

Place

26 March6 April

Consultative Committee
on Administrative
Questions (CCAQ)

32rd Session

Vienna

Dr. M. B. SARWATE
Mr. R. COOK
(General Secretariat)

27 March20 April

Advisory Committee
on Administrative and
Budgetary Questions

Spring Session

Geneva

Dr. M. B. SARWATE
Mr. R. COOK
(General Secretariat)

Date

Representatives

1962

(ACABQ)
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Calendar of ITU conferences and meetings
Date

Title

1962

International Telegraph and Telephone Consultative Committee (CClTl )

27 March-5 April
25-27 April
30 April-2 May
4-6 June
7-15 June

Working Party of Study Group V (Revision of Directives)
Working Party of Study Group XV (Small coaxial pairs)
Working Party of Study Group XV (12 Mc/s systems)
Working Party of Study Group XII (Laboratory)
Study Group XII (Telephone transmission performance)
Study Group XI and Working Parties of Study Group XI (Telephone switching)
Study Group XIII and Working Parties of Study Group XIII (Automatic and
semi-automatic networks)
Study Group XVI (Telephone circuits)
Working Party of Study Group IV (Intercontinental maintenance)
Working Party of Special Study Group B (World automatic and semi-automatic
telephone network)

11 June-6 July

■

Place

Geneva
Geneva
Geneva
Geneva
Geneva
'

Montreal

International Radio Consultative Committee (CCIR)
4-18 April
25 April-4 May
7-18 May
7-23 May
13-29 June

5 May-June

Study Group I (Transmitters) and Study Group III (Fixed Service systems)
Study Group V (Propagation, including the effects of the earth and the troposphere) and Study Group VII (Standard-frequencies and time signals)
Study Group II (Receivers)
Study Group VI (Ionospheric propagation)
Study Group X (Broadcasting Study Group XI (Television) Study Group XII
(Tropical broadcasting)

Geneva
Geneva
Geneva
Geneva
Bad
Kreuznach

ITU Administrative Council (17th session)

TREATIES AND INTERNATIONAL AGREEMENTS
Treaties and international agreements registered or filed
and recorded with the Secretariat of the United Nations
Volume 360, 1960.
No. 5159. Page 208. United Nations, International
Telecommunication Union, World Meteorological Organization, International Labour Organisation, Food and
Agriculture Organization of the United Nations, United
Nations Educational, Scientific and Cultural Organization, International Civil Aviation Organization, World
Health Organization and International Atomic Energy
Agency and Thailand. Revised Standard Agreement concerning technical assistance. Signed at New York, on
4 June 1960.
Volume 362, 1960.
No. 5186. Page 141. Rumania and Democratic
People's Republic of Korea. Arrangement concerning

INTERNATIONAL RADIO
CONSULTATIVE COMMITTEE
(CCIR)

Geneva

telegraph and telephone services. Signed at Bucharest,
on 5 December 1955.
Volume 368, 1960.
No. 573. Page 329. United Nations Special Fund and
International Telecommunication Union. Agreement concerning the execution of Special Fund projects. Signed at
Geneva, on 13 July 1960.
Volume 372, 1960.
No. 5284. Page 13. United States of America and Spain.
Exchange of note constituting an agreement relating to a
facility for space vehicle tracking and communications
on the Island of Gran Canaria. Madrid, 11 and 19 March
1960.
Volume 372, 1960.
No. 5287. Page 47. United States of America and Mexico.
Exchange of notes constituting an agreement relating to
a facility for space vehicle tracking and communication.
Mexico, 12 April 1960.

Smoothed monthly sunspot numbers

1st April 1962

Predictions for the coming months:
1962 April
37
May
July
32
August

June

35
31

33

(Values kindly provided by Prof. Waldmeier, Federal Observatory, Zurich)
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REVIEW REVIEW
A list of articles in other technical publications which may be of interest to readers
of the Journal.
The articles are listed under the language of the publication.

ENGLISH
Battelle Technical Review. 505 King Avenue, Columbus 1
(Ohio) USA. Year 1962. Vol. 11. No. 1. P. 3-8. Sunderman,
D. N., Ewing, R. A. Modern radioisotope techniques.
Electrical Review (The). Dorset House, Stamford Street,
London, SE 1. Year 1962. No. 4. P. 152-154. Wilson, A. J.
Present trends in telecommunications.
Electronic Industries. Chestnut and 56th Streets, Philadelphia (Pa) USA. Year 1961. No. 12. P. 151-166. Electronic
materials, now and in the future.
Electronics. 330, West, 42nd Street, New York 36. Year
1962. No. 1. P. 82-85. Kenichi Makino, Tyuneo Yamanaka.
Servo-tuned transceiver for airborne VHF communications.
— P. 86-88. Diamantides, N. D. White noise signals aid
systems analysis.
No. 2. P. 26-27. Crystal laser puts out continous power.
— P. 28-29. Hood, H. C. Spacemen may communicate with
Gamma rays. — P. 53-55. Campbell, D. E., Cyr, R J.,
Crosier, C. Underwater telemetry for oceanographic research.
— P. 56-61. Yingst, T. E. Circuits to control and protect
high-power modulator tubes.
a

No. 3. P. 40-43. Microwave relay, designing with
travelling-wave tubes. — P. 50-52. Richter, J. G. Redesigning
project Mercury beacons.
Journal of the Institution of Electrical Engineers. Savoy
Place, London WC 2. Year 1962. Vol. 8. No. 85. P. 10-12.
Boyd, R.L.F. The first Anglo-American satellite. — P. 13.
Anglo-Canadian transatlantic cable. — P. 36-37. Optimum
curtain array for an hf broadcasting service.
Post Office Electrical Engineer's Journal (The). 2-12
Gresham Street, London E.C. 2. Year 1962. Vol. 54. Part 4.
P. 220-222. Cantat-A new submarine telephone cable system
to Canada. — P. 230-232. Matthews, D. H. A tester for the
coin and fee checking relay-set. — P. 234. A new flameproof
table telephone with an intrinsically safe handset. —
P. 242-243. Lowe, W. T. A telephone for subscribers with
weak voices. — P. 244. The third International Congress on
Telephone Traffic. — P. 245-249. Croisdale, A. C. Testing
radio-telegraph automatic error-correcting equipment. —
P. 252-256. Scowen, F. Location of repeater faults on submarine telephone cables. — P. 257. R.K.H. Electronic
Computer Exhibition and Symposium on Electronic Data
Processing, London, October 1961.
Proceedings of the Institution of Electrical Engineers (The).
Savoy Place, London W.C. 2. Year 1962. No. 43. Part B.
P. 10-14. Hasley, R. J. Electronics and communications
section : Chairman's address : " Global Communication —
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P. 22-23. Hoare, E. Sub-centre and group chairmen's
addresses: telephones and the future. — P. 41-47. Essen, L.,
Steele, J. McA. The international comparison of atomic
standards of time and frequency. — P. 48-52. Hope, E. G.
The comparison of highly stable frequency standards. —
P. 60-66. Purton, R. F. A survey of telephone speech-signal
statistics and their significance in the choice of a PCM companding law. — P. 77-83. Hughes, M.T.G., Noton, A.R.M.
The measurement of control system characteristics by means
of a cross-correlator. — P. 91-98. Knight, B. A. The selection
of the optimum curtain array for a high-frequency broadcasting service.
Telecommunications (3jieKTp0CBH3b) (English translation of
the Russian electronics journal). 4 & 5 Fitzroy Square, London
W. 1. Year 1961. No. 8. P. 856-869. Gershenzon, E. M.,
Selivanenko, N. E., Emkin, V. S. Application of tunnel diodes
in radio circuits. — P. 879-893. Deryugin, N. G. The perceptible tinting of the grey scale in colour television. — P. 894902. Movshovich, M. E., Labutin, V. K. Investigation of two
equivalent transistor circuits. — P. 903-914. Nikolaenko,
N. S. Choice of a circuit for a transistorized amplifier. —•
P. 932-937. Kirsanov, V. I., Minkin, E. B. Prospects for the
use of synchronous start-stop systems in conducting communications lines. — P. 938-948. Dedoborsch V. G. The
distribution of losses of information in separate portions of
direct communication networks.
Wire and Radio Communications. PO Box 50, Verona,
New Jersey, USA. Year 1961. Vol. 12. P. 7-8, 42. Curtis,
H. E. TH radio relay system. — P. 16-19. Smith, F. W.
A proposed new teleprinter code for error detection. —
P. 28-29. Microwave measurements. — P. 30-31. The origins
of television. — P. 31. New signalling device for remote
unattended locations operates in conjunction with existing
telephones.
Wireless World (The). Dorset House, Stamford Street,
London SE 1. Year 1962. No. 2. P. 51. The transistor
symbol. — P. 52-53. Ridler, P. F. High quality tape preamplifier; predictable response using heavy negative feedback. — P. 77-82. Butler, F. Transistor amplifier pairs. —
P. 86-90. Bennington, T. W. Sunspot cycles.

FRENCH
Annales de radioelectricite. Centre de documentation de la
CSF, 101, bd Murat, Paris 16e. Ann6e 1962. No. 67. P. 3-12.
Gautier, P., Kantorowiez, G., Nalot, J. Le TPOM en impulsion;
— P. 30-58. Gouyet, J.-P. Utilisation de la transformation en
Z pour l'6tude de la poursuite automatique des informations
radar.

Annales des telecommunications. 3 et 5, bd Pasteur,
Paris 15e. AnnSe 1961. N°* 11-12. P. 254-267. Kurtovic, H. S.
Variations de niveau de pression acoustique dans un espace
clos. — P. 288-295. Voge, J. Propagation guid£e le long d'un
feuillet atmosph6rique ou (plus particulierement) exosphSrique. — P. 296-307. Pircher, G., Chaussedoux, M. L'amplification paramStrique aux hyperfrSquences.
Electronique industrielle, 42, rue Jacob, Paris 6e. AnnSe
1962. N° 51. P. 66-70, 75. Leleu, J. Les circuits a relais statiques. — P. 95-97. Challe, J. Optimisation et circuits
logiques.

relations for threshold switching functions and their application to the synthesis of combinatorial networks. — P. 847853. Capello, F., Chientaroli, V. La Conferenza di Londra
sulla commutazione elettronica. — P. 854-861. Quarta, P.
Prove di ricezione per diversity di frequenza sulla tratta
Milano - M. Beigua, con tre diversi intervalli di frequenza.
— P. 862-872. Bertolotti, M. Effetti delle radiazioni nucleari
sui dispositivi a semiconduttori.
Bulletin de FAssociation suisse des Electriciens. 301,
Seefeldstrasse, Zurich 8, Suisse. Ann6e 1962. N° 3. P. 105112. Hirschmann, von W. Eigenschaften und Anwendungen
des Mesa-Transistors.

Radio-REF. 60, bd de Bercy, Paris 12e. Ann6e 1962.
N° 2. P. 80-88. Bertemes, A. " Oscar I " une exp6rience originale de cooperation spatiale. — P. 89-92. Halley. Propagation
ionosphSrique. — P. 94-97. Billiet, J. La t616vision d'amateur. — P. 105-108. Tassin. Pratique des Litres passe-bande.
Radio-Revue TV Electronique (La). 28, rue du PrinceLeopold, Borgerhout-Anvers, Belgique. Annee 1962. N° 2.
P. 118-119. Un premier radar secondaire civil pour l'Europe
continentale livr6 par Cossor. — P. 119. Le nouveau centre
d'6mission de television a Anlier (Province de Luxembourg).
Revue des Postes et Telecommunications de France.
20, avenue de Segur, Paris 7e. Annee 1961. N° 6. P. 2-12.
Bar the, M. Construction de V Europe: la Conference europeenne des Administrations des postes et telecommunications. — P. 13-16. Marzin, P. Le Centre national d'6tudes
des telecommunications k Lannion.
Revue technique Philips. Eindhoven, Pays-Bas. Annee
1960/61. N° 12. P. 436-437. Hart, P. A. H., Plantinga, G. H.
Un g6n6rateur de bruit experimental pour ondes millimStriques.
Television. Societe des editions Radio. 42, rue Jacob,
Paris 6e. Annee 1962. N° 121. P. 37-39. Aschen, R. Technique
TV outre-Rhin.
Toute la radio. Societe des editions Radio. 42, rue Jacob,
Paris 6e. Annee 1962. N° 263. P. 55-58. Schreiber, H. Le
r6cepteur multicanal 27 MHz.

ITALIAN
Elettrotecnica (L'). 10, Via San Paolo, Milano, Italia.
Anno 1962. N° 1. P. 3-12. Battini, E., Lepschy, A. Un sistema
di controllo a rele a tempo di risposta minimo. — P. 20-28.
Pierce, J. R. Satelliti per telecomunicazioni.
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Anno 1962. Vol. 9. N° 107. P. 42-45. Gli organi di decisione
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Circuiti di applicazione dei semiconduttori. — P. 54-60. Le
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MULTILINGUAL
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Via San Paolo, Milano, Italia. Anno 1961. N° 12. P. 830833. Faini, G., Svelto, O. Thermal feed-back in a DC transistor
amplifier. — P. 834-836. Schiafjino, P. Influence of sidetone
on quality of transmission. — P. 837-839. Dadda, L. Duality
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Byji. MKajiOBa 556, KHIB. (Articles in TJkranian
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leaxneHKo, 0. r. 3B' H30K Teopii iHBapiaHTHOcri 3 Teopieio craOiJibHOCTi BHMipioBajibHHx cncTeM. — Crop. 13-21. TecneHKO,
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Rdzycki, M. W§gierska elektronika. — Str. 22-23. Rozycki, M.
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iHCTHTyT c[)i3HKH AH YPCP. 1959 TOA. (Articles in TJkranian
with Russian and English summaries) N° 5. Crop. 614-617.
noAoein, P.B. npo MamiToriApoAHHaMiqHi xapaKTepncTHKH. —
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JJo nnTaHHH npo yTBOpeHHH AOMilllKOBOl 30HH.
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List of recent and forthcoming publications
of the International Telecommunication Union
Note. — A comprehensive list of all the publications
of the Union will be supplied free on request.

The following letters indicate the languages in which documents are published:
(F) for French
(E) for English

(S) for Spanish
(R) for Russian

(C) for Chinese

Prices are in Swiss francs.

I. Publications issued since the last number of the Journal
Summary of Monitoring information received by the IFRB
No. 68 (January, 1962)
Trilingual edition F, E, S.
International Registration Frequency Board (IFRB):

List of broadcasting stations operating in bands below
5950 kc/s ; first edition, 1 November, 1961.
Trilingual edition F, E, S.
Preface in separate editions F, E, S.
Price : 7.95 Sw.fr.

International Frequency List, 1st edition, 1 August, 1961
Volume II : Particulars of frequency assignments
betwen 5950 kc/s and 28 000 kc/s
Multilingual edition F, E, S, R, C.
Price, including the supplements to be published before
the next edition : 100 Sw.fr.
Volume III. Part a). Particulars of frequency assignments in the bands between 28 Mc/s and 50 Mc/s,
excluding broadcasting stations
Multilingual edition F, E, S, R, C.
Volume III. Part c). Particulars of frequency assignments in Region 2 in the bands between 50 Mc/s
and 40 000 Mc/s
Multilingual edition F, E, S, R, C.

II. Forthcoming publications
International Frequency List, 1st edition, 1961.
Vol. in. (Part b)
Multilingual edition in F, E, S, R, C.

List of point-to-point radio channels.
Trilingual edition F, E, S, possibly R, C.

Summary of Monitoring information received by the IFRB.
No. 69 (February, 1962)
Trilingual edition F, E, S.
High frequency broadcasting schedules (4 publications per annum).
Trilingual edition F, E, S.
List of International Monitoring Stations, 1st edition, September 1961.
Trilingual edition F, E, S.
List of international telephone routes, 2nd edition.
Trilingual edition F, E, S.

Alphabetical List of call signs, 1st edition (List VII.B).
Multilingual edition F, E, S, R, C.
International Telegraph and Telephone Consultative Committee

(CCITT)

Directives
Editions in separate languages F, E.
II Plenary Assembly, New Delhi, 1960.
Red book
Vols. I bis, II bis, IV, VI and VII.
Spanish edition.
Vols. Ill and V.
Editions in separate languages E, S.

Conditions of sale
All documents ordered from the General Secretariat of the ITU (Palais Wilson, Geneva, Switzerland) must be
paid for in advance. Documents must be paid for in Swiss francs when they are ordered, unless a cash-ondelivery arrangement is requested.
Methods of payment:

a) Switzerland : postal cheque account - Geneve I. 50.
b) Other countries : international postal order or bank transfer
on the Societe de Banque Suisse, Geneva.

The prices quoted include packing costs and carriage by surface mail.
As the General Secretariat of the ITU sells its publications on a non-profit making and non-discount basis, no
reduction can be made to booksellers.
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spans the world

G.N.T.
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For

SELECTOR

selctive

omnibus

MODEL

calling

telegraph

1430

on

circuits

Telegraph Line

SPECIFICATION
• Input signal speed 50 bauds, other speeds on
request
• Accepts incoming signals having as much as
45% distortion

Selector

• Start polarity plus or minus 60 to 80 volts
• Available for double current, or, if requested,
single current
• Responds to call signals consisting of up to
7 characters, for instance ZZZZ... or ZCZC...
where Z and C may be any character of the
5-unit alphabet

Teleprinter

• Complete unit, including plug-in printed circuits,
mounted in 5 1/4" parrel (51-type New Equipment Practice - G. P.O. Standard) thus facilitating easy installation and maintenance

GREAT NORTHERN TELEGRAPH WORKS
SYDHAVNS PLADS 4 •
LONDON OFFICE: 5, ST.

COPENHAGEN SV • DENMARK
HELEN'S PLACE, LONDON E.C.3

S

T

C

Tlie STC small diameter coaxial cable system
has been developed to take full advantage of
transistors for the economic provision of trunk

SMALL DIAMETER

telephone circuits. Transistors are used throughout the equipment and this permits an entirely
new approach to the housing of dependent

COAXIAL CABLE

repeaters, resulting in considerable savings in
building costs.
This system handles a line frequency band of

SYSTEM

60-1304 kc/s and provides up to 300 speech circuits
at 4 kc/s spacing to C.C.I.T.T. recommendations,
over one pair of coaxial tubes.

All-transistor Repeater
The nominal repeater spacing is 12000 feet
(3,66 km), this has the advantage that in urban
areas using loaded cables in ducts, where loading coil spacing is 6000 feet (1,83 km) the system
can often be installed without the need for any
road work. Power is fed to the dependent
repeaters over the cable from terminal and
main repeater stations. Power feeding points
may be as far as 70 miles (112 km) apart.

4 mm Coaxial Tubes
The small diameter (0-163 in.) coaxial tubes are
suitable for use in separate, small size cables
for undergound or aerial installation, or for
incorporation in new cable in which other
conductors may be normal coaxial (0-375 in.)
or balanced pairs.

The repeater unit may be
raised quickly from the buried
housing for inspection.

Standard Telephones and Cables Limited
TRANSMISSION
61/IBC

SYSTEMS

DIVISION:

NORTH

WOOLWICH

.

LONDON

.
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A host of significant new features and
facilities have been built into the Seventyfive. Here are some of its highlights:
typewriter-size and weight with modern
appearance.
multi-speed options (available for 60, 66,
75 or 100 words per minute).
aggregate motion selection for smooth,
low-stressed, continuous operation with
reduced maintenance.
stationary paper carriage and moving
typehead.
exclusive dual-purpose friction I sprocketfeed platen.
perfect printing visibility — two-colour
printing available.
reliable operation in non-level positions
(mobile installations — aircraft, ships,
trucks, etc.).
choice of 3- or 4-row keyboards with scores
of layouts and coding arrangements,
reperforating attachment for on I off-line
paper tape punching (can be fitted to both

keyboard and receiver-only models).

THE MOST
OUTSTANDING ADVANCE
IN TELEPRINTER DESIGN
IN RECENT YEARS

adaptability to five-wire parallel (simultaneous) working for data processing,
automated control systems and other
special applications.

he Seventy-five is the product of imaginative
design and modern manufacturing facilities,
backed by over 50 years' experience devoted
exclusively to printing telegraphy.
Further information about this outstanding
new machine is yours for the asking. A letter,
telex or telephone call will bring you comprehensive data without obligation.

THE ALL-NEW
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e

e

d

MODEL

SEVENTY-FIVE
TELEPRINTER

This is the new Creed Model Seventy-five Teleprinter. First of
an entirely new generation of multi-purpose printing telegraph
equipment, it is outstanding for its small size, light weight,
technical specification and performance.
The Seventy-five is no prototype. It is a fully-engineered
machine, field tested under all kinds of conditions.
Now in full-scale production, it is being delivered in quantity
for service in some of the most advanced and exacting communications and data processing installations the world over.

Creed

&

Company

Limited

TELGRAPH HOUSE . CROYDON
MUNICIPAL 2424 TELEX 28836

ENGLAND
ASSOCIATE

No. 16783

INTERNATIONALES FERNSCHREIBER-VERZEICHNIS

ist ein Handbuch fur die
reibungslose und schnelle Abwicklung des Telexverkehrs. Es ist das zuverlassige
Verzeichnis der Fernschreibteilnehmer aus 67 Landern der Erde und enthalt uber
85 000 genaue Adressen. Unser INTERNATIONALES FERNSCHREIBER-VERZEICHNIS
ist bearbeitet nach den amtlichen Informationen der am internationalen Telexverkehr beteiligten Postverwaltungen und Telegrafengesellschaften in alien funf
Kontinenten. Fur Deutschland hat der Verlag das Alleinrecht zur Auswertung der
amtlichen Unterlagen der Deutschen Bundespost. So ist die Gliederung der zweibandigen Plastikausgabe : Band I dient dem abgehenden Fernschreibverkehr. In
seinem Teil I sind die Firmennamen alphabetisch geordnet. Sein Teil II, nach Orten
unterteilt, fuhrt innerhalb der Orte die Firmen alphabetisch auf. Band II entschlusselt die Namengeber der ankommenden Fernschreiben. Durch das EinheitsAlphabet kann jeder Absender eines Fernschreibens sofort festgestellt werden ;
gleichgultig, aus welchem Land das Fernschreiben kommt.

INTERNATIONAL TELEX-SERVICE

is a handbook ensuring prompt and smooth handling of
telex messages. This reliable directory of telex-subscribers of 67 countries contains
more than 85 000 exact addresses of telex-subscribers. Our INTERNATIONAL
TELEX SERVICE is compiled from official information supplied by the Postal
Administrations and Private Cable Companies of all five continents. For the
German part : sole right to use official records of the Federal Post Authorities.
Here is how it looks like : Two plastic coated volumes. Volume I for outgoing
telex messages: All addresses in alphabetical order. In Part I by names and in
Part II by places and by names. Volume II for incoming telex messages : The
alphabetical list of the answer-back codes with the country indicated, containing
all telex-subscribers of 59 countries. So every telex-subscriber is able to identify
immediately the sender of a telex message whichever the country of origin maybe.

ANNUAIRE INTERNATIONAL TELEX

est un manuel cree pour permettre des communications

télex rapides. C'et un répertoire éprouvé des abonnés télex répartis sur 67 pays du

%

t

monde et contenant plus de 85 000 adresses exactes. Notre ANNUAIRE INTERNATIONAL TELEX est mis au point conformement aux renseignements officiels qui
nous sont fournis par les administrations des PTT de cinq continents. En Republique
federale, I'editeur est habilite a titre exclusif a utiliser les documents officiels de
la Poste f6d6rale allemande. L'ouvrage se compose de 2 volumes sous reliure
plastique : Le volume N° I sert au depart des communications t6lex. Dans sa
premiere partie les entreprises sont classees par ordre alphabetique. Sa deuxieme
partie comporte un classement geographique qui prevoit le recensement des entreprises alphabetiquement a I'interieur de leur domiciliation. Le volume N° II donne
la liste des indicatifs des abonnes. Grace a I'ordre alphabetique de ceux-ci, tout
expediteur d'un message telex peut etre aussitot retrouve quel que soit le pays
dont le message provient.

Telex-Verlag Jaeger & Waldmann • Holzhofallee 38 • Darmstadt • Germany • Telex: 4189253 teladress dmst

This is BELL TELEPHONE MFG CO, ANTWERP
5 factories (one at Ghent),
I 1.000 qualified employees,

with its

unequalled experience, capitalized since 1882,
strong international bonds within the
International Telephone & Telegraph Corp.
highly specialized program embracing
the fields of :
•Telephony

and Telegraphy

•Radiocommunication
•

Signalling and Control

•

Sound Amplification Systems

•

Automation and Data Processing

•

Radio, Television and Lamps.

•

AN

ITT

Refrigeration and Air-conditioning.

Bell

Telephone

Mfg

Co

ASSOCIATE

Francis Wellesplein,

I, Antwerp, Belgium.

Tel. 37.78.00

Telex. 3-226
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NEW WESTREX 2-18 MC
TRANSCEIVER TYPE 9B-2

The most versatile ssb transceiver... Now with extended
range, 2 to 18 megacycles, and improved performance
specifications, plus these features —
■ Choice of upper or lower sideband —just turn the switch
■ Fully compatible operation on AM
■ Semi-duplex operation if desired —transmit on one
frequency, receive on another
■ Built-in VOX
■ Noise cancelling handset
■ Built-in oscillator for transmitter line-up
■ Designed for operation by non-technical personnel
Check these specifications
Power output 100 W PEP, 100 W CW, 25 W AM. Frequency
stability ± 5 parts in 10', or ± 1 part in 10' with high
stability oven. Third order non-linear distortion better than
36 db. Receiver sensitivity better than 0.5 uv at 2-15 mc,
and 0.9 uv at 15-18 mc for 10 db S/N ratio. AGC characteristic less than ± 5 db variation in output for 60 db variation
of input on SSB referred to 5 uv. Antenna matching network
Pi-L type covering 30 to 300 ohm unbalanced. AF signal to
harmonic distortion ratio better than 2% at 500 mW
(400 cps). Antenna outputs 52-ohm BNC coaxial connector
and standoff insulator for single wire use. Write for
complete details.

Westrex Company
A DIVISION OF LITTON SYSTEMS, INC.

I II

International Office, 540 West 58th St., New York 19, N. Y.
Cable: WESTREX, NEW YORK

Teleprinters according to CCITT standards.
CCITT 5-unit No 2 alphabet - emission of 7.5
impulse code combinations and reception of
7, 7.42 and 7.5 impulse code combinations.

Send-receive and receive-only tape printing
reperforators.
Keyboard perforators with and without local
copy on page.
Tape reperforators.
Automatic tape transmitter attachment.
Single and ganged automatic tape transmitters.
Line units and control boxes.
Frequency-shift V.F. terminals.
Manual and automatic exchanges.

T eleprinters
livetti

o

Ivrea (Italy)
San Lorenzo Factory
Telephone: 36.72
Cable Address: Teleolivetti Ivrea

An inspector makes a final visual examination of a 12 Mcls coaxial amplifier before rack mounting.

PURSUIT OF PERFECTION
Tests—far more exacting than the strictest specification—mark every stage in
the manufacture and assembly of A.T.E.
transmission equipment.
Individual components—transistors, resistors, capacitors, transformers — are
subject to the most searching scrutiny
and test routines. This uncompromising

quality control continues progressively
through sub-assemblies, on amplifiers,
modulators and filters, right to the peak
point of production.
These testing operations are carried out
on a precision range of electronic test
gear designed specially to conform to the
essential conditional parameters.
TRANSMISSION
EQUIPEMENT

AUTOMATIC TELEPHONE & ELECTRIC CO. LTD., STROWGER HOUSE, ARUNDEL STREET, LONDON, W.C.2.
Telephone: Temple Bar 9262. Telegrams: Strowger, Estrand, London, STROWGER WORKS, LIVERPOOL 7.

TELECOMMUNICATIONS
Ayant participe depuis le debut du siecle
au developpement du reseau telephonique franqais
a grande distance, la S.A.C.M. poursuit sa
collaboration avec I'Administration Franqaise des
Postes et Telecommunications.
S.A.C.M. etudie et construit:
o des cables de telecommunication a grande distance
avec leurs equipements de telephonie multiplex a courant
porteur et leurs repeteurs.
S.A.C.M. poursuit ses etudes dans le domaine des
. techniques impulsionnelles et construit notamment:
• un equipement de transmission a grande distance,
sur circuit telephonique normal,
de donnees numeriques binaires a la cadence
de 1.500 impulsions-chiffres par seconde.
• un equipement telephonique multiplex
a modulation en delta,
se pretant particulierement bien
a l'adaptation de dispositifs de secret.
La S.A.C.M. fournit et installe eniin
Vessentiel des equipements
basse-frequence de radiodiffusion:
• prise de son ; distribution
des modulations; magnetophones fixes.

SOCI6T6
ALSACIENNE
DE CONSTRUCTIONS
MTICANIQUES
energie nucleaire
telecommunications
electronique

69 RUE DE MONCEAU PARIS 8e
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PHILIPS

Amplitude modulated VF telegraph systems

48 channels on one 9-ft. bay side. With the type BTR 510 system PHILIPS
have introduced transistor techniques to the field of telegraph transmission.
Experience of more than 2 years has shown that, in addition to reduced space
and low power consumption, minimum maintenance is an outstanding feature
of this type of equipment.
N.V. Philips Telecommunicate Industrie Hilversum, The Netherlands.

PHILIPS
developed for the future, available now

an advertisement from Philips KEY CAPITALS series.

