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NIGHT VIEW OF THE CENTRAL
PYLON (250 M. HIGH) OF THE
NEW TRANSMITTER AT MOTALA
(SWEDEN)
—►
(Photo; Swedish Administration)
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TRACE

OSCILLOSCOPE

TYPE TF1331

&

Two identical channels
® Chopped or alternate sweep displays
©
DC to 15 Mc/s passband
® 0.025(isec rise time
© 0.02nsec/cm writing speed
© 50 mV/cm sensitivity
©
Direct time and voltage calibration
@ Comprehensive trigger selection
©
Price £390

MARCONI

FULLY TRAN SI STORED
PRE-AMPLIFIER

INSTRUMENTS
^goodnatnejbigoodmeasure

TypeTM 6591 increases the sensitivity of an oscilloscope over the
a.f. range and well into the ultrasonic region. The absence of hum
and microphony permits precision
measurement of200-pV waveforms
from low impedance sources.

REPRESENTATIONS IN 68 COUNTRIES

MARCONI

INSTRUMENTS

LIMITED
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ST. ALBANS
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HERTFORDSHIRE
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ENGLAND

Bell Telephone
ANTWERP

THE BEST LINES ARE INVISIBLE...
Across water, jungle, mountains or swamps, the invisible lines of Microwave Systems reliably convey
voices, printed messages or signals from tower to tower
despite any adverse climatic conditions.
Easy to install, easy to maintain, Bell Telephone Microwave Multichannel Systems, with maximum capacities
up to 8, 12, 24, 60 or 120 channels provide the utmost
of dependability, flexibility and economy in Radio Links.

• Top quality transmission complying with,
CCITT recommendations
• Expandable capacities, hence low initial investments and low extension costs
• Maximum reliability due to high grade components, printed wiring, first-class workmanship, etc
• Built-in metering and test circuits
• Dropping facilities, important for pipelines, power networks, water distribution
systems etc.

A team of experienced engineers is at your service
for system planning and surveys, including site
selection and propagation tests. For competent and
objective advice apply to :

Bell

Telephone

Mfg

Co

COMMERCIAL RADIO DIVISION
Francis Wellesplein, I
ANTWERP-Belgium

AN
ITT
ASSOCIATE

Telex': 3-226
Cable address : Microphone, Antwerp
Offices at : Leopoldville BP. 8632 - Elisabethville BP. 2349

The break
that was
no break
In telecommunications you have
to consider even a second's break
to be too costly a loss of time.
So a break should never be allowed to actually become a break.

THE STANDBY POWER PLANT

Should YOUR problem be connected with too costly or too
disturbing interruptions, in telecommunications or other fields,
you may find a good solution
by contacting ASEA...

The ASEA no-break equipment
consists of two main parts, which
can be set up at an arbitrary
distance from each other. Of
these two parts the standby
power plant supplies emergency
power within five seconds of a
mains failure.
THE FLYWHEEL CONVERTER SET

The flywheel converter set,
shown in the above picture,
supplies power to all vital parts
and this supply is unaffected by
mains failures. Should the whole
network be put out of gear, your
communications will nevertheless continue! This flywheel converter set is designed to provide

A
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S

OFFICE

.

either A.C. for coaxial-cable systems, radio-link systems etc., or
D.C. for local telephone exchanges — thus making batteries and
charging equipment superfluous.
And it can be used, too, with
equal advantage in power plants
to ensure an unbroken supply
to the vital control systems.
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GCSTT
Basic
Group B

TMC Type CT16B
translates SIXTEEN high quality circuits into
CCITT basic group B (60-108 kc/s)
Here's a new definition of band economy! Only 150 c/s lost between channels, allowing
95% of the available bandwidth to be utilised.

TMC 3 kc/s-SPACED CARRIER CHANNEL TRANSLATING EQUIPMENT
... is particularly suitable for use where bearer costs are high, such as submarine
cables or long overland circuits, or where frequency bandwidth is limited as is the case
in certain types of radio link. The group may be connected to standard group translating
equipment for coaxial or balanced-cable systems, or connected to radio transmitting
and receiving equipment. Type CT16B 3 kc/s-spaced Channel Translating Equipment is
designed in collaboration with, and manufactured under licence from, H.M. Postmaster
General.
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MANUFACTURING

COMPANY

LIMITED

Dept. M, Transmission Division,
HHBi Sevenoaks Way • St. Mary Cray • Orpington • Kent • Telephone: Orpington 27020
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Eliminate foot-slogging

Invest in
a Philips

Private

Automatic

It is astonishing how much time and money can be saved by installing
a private automatic exchange. It cuts out the continual chasing about
with notes and memos and eliminates the endless processions to and
from conferences. No exchange does so more effectively than the
Philips range of PAX's, which also offer a large choice of extra facilities such as staff-location devices and conference circuits, specially
designed to ensure maximum operating efficiency.
The free-standing PHILIPS UP exchange in standard office-type
cabinets has a minimum capacity of approx. 50 extensions and is
expandable to a maximum capacity of 450 extensions.
The PHILIPS UB rack-mounted exchange has unlimited capacity
starting at 200 extensions, plus a wide range of facilities.
Pushbutton dialling is possible with both types.

PHILIPS

X-change

The greatest possible efficiency
in telephone operation is achieved with Philips unique pushbutton dialling system. This
enables connections to be set up
much faster than with rotary
dials.

•N.V. PHILIPS' TELECOMMUNICATE INDUSTRIE HILVERSUM THE NETHERLANDS

an advertisement in Philips KEY CAPITALS series
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Three words which are inseparable in the world of telecommunications

PHILIPS

PROFESSIONAL

PERFECTION

know what the world demands
of their equipment. Backed by
years of experience, Philips
Telecommunicatie Industrie are
striving towards greater perfection In the field of professional equipment.

equipment has to possess exceptional qualities. One of the
most important is reliability in
operation. Ten- and twenty-year
guarantees are standard in
Philips telecommunication equipment.

- the best that human endeavour
can achieve - is the deliberate
aim of PTI in equipment construction: from relays to complicated telegraph exchanges;
from first survey to final service.

PHILIPS

N.V. PHILIPS' TELECOMMUNICATIE INDUSTRIE HILVERSUM THE NETHERLANDS

more than 40 years experience in radio transmission
an advertisement in Philips KEY CAPITALS series
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AUTOPLEX

The most advanced error correcting
telegraph equipment in existence

ERROR PROOF HF TRAFFIC
40%
75%
75%
90%

less capital cost per channel
reduction in size
reduction in weight
reduction in power consumption

Considerable savings in manpower,
spares and maintenance

One cabinet houses equipment for two
2-channel circuits which maybe operated
as one 4-channel circuit.

*

*

*

*

*

*

%

Modular construction means greater
reliability and greatly simplified
maintenance.
Built-in character storage for 4 or 8
character repetition cycle.
Fully automatic phasing including
rephasing in traffic with no loss or duplication of characters.
Average rephasing
seconds.

time in traffic 4

Mis-routing of sub-channels is
impossible even with sub-division on
all channels.
Error rate improvement factor of

100-10,000.

MARCONI
SOLID STATE AUTOPLEX
accurate ERROR CORRECTION
MULTIPLEX TELEGRAPH SYSTEMS
MARCONI'S WIRELESS TELEGRAPH COMPANY
LIMITED ■ CHELMSFORD • ESSEX • ENGLAND

H7H

For the tJsegral iBasv/

capacity systems
consult

G.E.C.

of

60's

SHF

the

system

the

UHF

Great difficulty has been experienced by
Administrations in planning nation-wide

VHF

radio networks employing one frequency
band. By using broad-band radio equipSystem
SPO. 5556

SPO. 5555

Frequency
bands

Capacity

5925—6425 Mc/s (a) 1,800 speech circuits or

simplified. G.E.C. are now supplying three

(c) Monochrome television (405, 525 or 625 line)
plus 600 speech circuits

types

5925—6425 Mc/s (a) 960 speech circuits arranged in 16 super-groups or
(c) monochrome or colour television (405,525 or
625 line) or
(d) monochrome television plus sound channel
1700—2300 Mc/s (a) 300 speech circuits or
(b) monochrome or colour television (405, 525 or
625 line)
132—156 Mc/s
156—184 Mc/s
235—270 Mc/s

9 speech circuits

SPO. 5052

445—475 Mc/s

5 speech circuits

SPO. 5051

71.5—100 Mc/s
132—156 Mc/s
156—184 Mc/s
235—270 Mc/s

5 speech circuits

SPO. 5060

problem of frequency allocation is greatly

(b) Monochrome or colour television (405, 525
or 625 line) plus sound channel or

(b) 900 speech circuits arranged in 3 master-groups or

SPO. 5502

ment in two different frequency bands the

G.E.C.

of long

haul

radio

system, two

operating in the SHF frequency band and
the other in the UHF frequency band, in
addition to small capacity systems operating in the VHF frequency bands. The
complete range is given left.

G.E.C.

offers a complete service
from original survey to
final commissioning

EVERYTHING FOR TELECOMMUNICATIONS
For further informations please write to:

TRANSMISSION DIVISION

G.E.C. (TELECOMMUNICATIONS) LTD
TELEPHONE WORKS • COVENTRY • ENGLAND

Works at Coventry & Middlesbrough
Smee's 77a

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.

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 transmitter 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.
LONDON OFFICE: 5 ST. HELEN'S PLACE
4, SYDHAVNS PLADS
LONDON, E. C. 3
COPENHAGEN SV, DENMARK

The

Unique

PARAMETRONIC

The Mitsubishi Model TZ-3
MUX/ARQ is the only PARAMETRONIC MUX

MUX

/

ARQ

Specifications:
4-channel or 2 X 2 channel operation • Automatic
and manual phasing • Channel subdividers included

/ARQ in the world. It is famous for high
reliability, stable performance, extra long

in line with CCIR recommendation* Remote supervisory and easy control • Monitoring and patching
possible*Accessible construction*Compatible with

life, thermostability and easy maintenance.

other ARQ equipment and accessories.

MITSUBISHI ELECTRIC MANUFACTURING COMPANY
Head Office: Tokyo Building, Marunouchi, Tokyo

Cable Address: MELCO TOKYO

the

right
types

—

quickly

TELEPHONE

CABLES

LIMITED

produce

a

wide

variety

of telecommunication cables for country-wide telephone and telegraph systems, sound and television
broadcast networks and control systems. TCL are also able to suggest immediately the types of
cable that are best suited for any application ... and supply them quickly. If a cable has to be made
for special requirements, the immense manufacturing capacity of TCL ensures early delivery.
TCL can design, manufacture and install the complete cable network, and through their associated
companies can provide all the most modern equipment for telecommunication projects of any size
or capacity.

TELEPHONE CABLES LIMITED, DAGENHAM, ENGLAND . TELEPHONE DOMINION 6611 . CABLES DRYCORE DAGENHAM
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IN REPEATERED SUBMARINE
TELEPHONE CABLE SYSTEMS

Inspection of a submerged repeater casing

Submarine Cables Ltd., specialise in complete submarine telephone cable systems—cable, submerged repeaters,
cable laying and terminal equipment.
Submarine Cables Ltd. developed the new unarmoured (lightweight) cable designed by the British Post Office
and the Company's factory at Greenwich is producing this type of cable for the first Commonwealth link
(called CANTAT) between Scotland and Canada, to the order of the Canadian Overseas Telecommunication
Corporation arid Cable and Wireless Ltd. Their Repeater Division at Erith, Kent, is making the submerged
repeaters for the CANTAT extension from Newfoundland up the St. Lawrence River, to the order of the Canadian
Overseas Telecommunication Corporation.
Submarine Cables Ltd., backed by over a hundred years of experience, are in a position to give expert technical
advice on any submarine-cable telecommunications problem.

SUBMARINE CABLES LIMITED
Owned jointly by Associated Electrical Industries Ltd. and British Insulated Callender's Cables Ltd.
HEAD OFFICE: Mercury House, Theobald's Road, London WCi • Telephone: HOLborn 8711 • Telegrams: Telsiem, London
WORKS:

Telcon Works, Greenwich: Ocean Works, Erith, Kent
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AEI Sender-Translator equipment was recently cut into service at
the Automatic Toll Exchange at Halifax, Nova Scotia. It enables the
Motor Uniselector switching unit to play an even more important
role in the routing of toll calls in North America by integrating Nova
Scotia with the Canadian and American network.
The automatic translation and routing equipment of the AEI
"Senderization" installation obviates the need for incoming operators
to handle toll calls to Nova Scotia by acting on receipt of universal
exchange codes and is capable also of routing outgoing calls to all
parts of North America by recognition of NPA (numbering plan
area) codes.

y

Sender

Translator

►

Long

distance

dialling

with

AEI

Senderization

Features include:

A common and an extremely flexible translator capable of handling a
maximum of 25,000 calls per hour;
Automatic alternative routing, providing a maximum of six routes;
High-speed multi-frequency signalling;
Digit deletion, code conversion and prefixing to cater for all routing
requirements;
Traffic measurement on any route or group of routes.
The continuous process of research and development which produces such
equipment keeps the name of AEI in the forefront of Telecommunications.

Associated Electrical Industries Ltd
AEI

Telecommunications Division
Woolwich, London S.E.I8
TASlf
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SIEMENS
The

Siemens

Teleprinter

100

122-12-41

has, within the space of a few years, gained confidence all over the world.
In more than 70 countries, it proves its reliability day after day even under the most
severe operating conditions.
Elegant styling, easy operation, and a clear design concept are the features on which
the world prestige of the Siemens Teleprinter 100 is founded.
Cubage and ease of operation are the same as with an electric typewriter. Due to the
stationary platen, the printed text does not move, not even during letters and
figures shift. Number and legibility of copies are the same as on an
electric typewriter. Line spacing is adjustable. The machine shows an extremely low
operating noise level. Self-contained units, which are readily replaceable with a few
manipulations, are provided for every function such as drive, transmission, reception,
and printing. This renders maintenance operations easy and time-saving.
By means of several supplementary attachments, the application range of the
Siemens Teleprinter 100 can be markedly expended.

SIEMENS & HALSKE
WERNERWERK

FOR TELEGRAFEN-

AKTI E NGESELLSCHAFT
UND SIGNALTECHNIK • MONCFiEN

The Siemens Teleprinter a teleprinter
which is abreast of the
correspondence needs
of today's
business organizations.
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FIRST DIRECT INTER-SATELLITE
COMMUNICATION

..

The television stations of the Soviet Union and of
many other European countries are relaying direct
transmissions from Space. There is direct communication
between two space ships . . .
That which a few years ago seemed very far away
has now become a fact. Between 11 and 15 August, the
two Soviet cosmonauts, Andrian Nikolaev and Pavel
Popovitch, in a formation flight, covered more than two
million kilometres in their space ships, Vostok III and
Vostok IV. This triumphal flight signifies a new stage
in the conquest of outer space, a new page in the development of Space communications.
The frequencies 19.995, 20.006 and 143.625 Mcjs are
world-famous. These are the frequencies on which the
two cosmonauts maintained contact with the ground
during their unexampled flights. We have already got
used to the concepts of Earth-Space and Space-Earth
communications. They have now become meaningful to
thousands of families through the television screen.
During those August days television viewers saw
Nikolaev''s smiling face. It could be clearly seen that
he held a flight log-book. The first direct transmission
from outer space lasted five minutes, i.e., while Nikolaev
was over Moscow. This period may seem short enough,
but it is merely a beginning, and the time will certainly
come when radio waves will bring us stirring news from
the depths of Space.
But now there have been actual Space-Space communications. Here are Andrian Nikolaev and Pavel
Popovitch conversing by radio:
— Cosmonaut Popovitch: «Hello Falcon, this is
Golden Eagle. I hear you loud and clear. Temperature
fifteen degrees, humidity sixty-five per cent. How are
you hearing me? »

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).

— Cosmonaut Nikolaev: « Hello Golden Eagle, this
is Falcon. Message received. All O.K. Temperature
fifteen degrees, humidity sixty-five per cent. I am feeling
fine and have slept well.»

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.

The Telecommunication Journal welcomes this new
achievement by the Soviet Union in the peaceful conquest
of outer space.
N.K.
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Growth of intercontinental telephony

THE CCITT AT MONTREAL
by

ROBERT

Though the delegates were not returning to their classrooms in the full sense
of the term, the days spent at McGill
University nevertheless proved to be a
period of diligent work, which did not
fail to be noted by the speakers who
addressed the official dinner, where the
Hon. J. R. Baldwin, Deputy Minister
of Transport, welcomed the delegates.
Mr. Baldwin expressed his satisfaction
that the meetings, which were decisive
for the development of world telecommunications, should be held in Montreal, and drew attention to the importance of intercontinental telephony and
its rapid growth in recent years.
The European, Asiatic and Australian
delegates, for their part, were able to
appreciate the quality and speed of the
264

intercontinental telephone service when
they called their families every week from
Canada. The quality of transmission on
the North American network was demonstrated by models that had been
installed in one room, where delegates

ITU

NEWS...

could make test calls and measure the
transmission level and the answer delay
after the end of dialling.
Technical visits, which proved to be
of great interest to the delegates were
also organized by the COTC and the
Telephone Association of Canada. This
brief survey would not be complete
without mentioning the pleasant weekend trips to Quebec, Ottawa and the
St. Lawrence Seaway.
WORK OF THE STUDY GROUPS
Intercontinental signalling

CHAPUIS

A series of CCITT study groups and working parties meetings dealing with intercontinental telephone operation were held in Montreal at the invitation of the Canadian
Government. More than 150 delegates in all attended these meetings, which were spread
over the four weeks from 11 June to 6 July, 1962. The meetings marked a date in the
history of the CCITT, for they were the first meetings of CCITT study groups to be
held in North America.
The Telephone Association of Canada
and the Canadian Overseas Telecommunication Corporation (COTC) shared
the task of organizing the meetings. The
meetings took place in very favourable
material conditions and in extremely
pleasant surroundings. The delegates
met, in fact, with the feeling that they
had recovered their student years, in
the splendid buildings of McGill University, whose campus provides an island
of trees and lawns in the very centre of
Montreal. The largest study groups met
in Redpath Hall, the Gothic main
building of the University, under the
portraits of former deans and eminent
personalities of the university, while
other meetings were held in the studious
atmosphere of the lecture rooms of the
McConnell Engineering Building.

NEWS...

The subjects to be dealt with by
Study Group XI — Chairman: Mr. W.
J. E. Tobin, United Kingdom — had
been prepared by two working parties:
— Working Party 1 (Chairman: Mr.
C. H. McGuire, Canada),
to study basic principles for intercontinental signalling;
— Working Party 2 (Chairman: Mr.
F. N. Martin, United Kingdom),
to study questions relative to echo
suppressors, and transmission conditions for an international or
intercontinental centre.
(continued on the following page)

COMPUTER

A view of the IBM 1401 computer which has been hired by the ITU from 1 July,
1962, to 31 December, 1963, and is now installed on the ground floor of the headquarters
building. Left foreground: the printer. Background: the magnetic tape units. On the
right: the processing unit and the card read-punch.
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VISIT OF
REPRESENTATIVES
OF AFRICAN
COUNTRIES
On Tuesday, 14 August, ITU Headquarters were visited by a group of officials
from the ministries of foreign affairs of
seventeen countries (mostly African)
who were on their way through Geneva
as part of a training course organized by
the United Nations. The representatives
came from the following countries:
Afghanistan, Congo (Brazzaville),
Congo (Leopoldville), Cyprus, Dahomey,
Ghana, Guinea, Ivory Coast, Liberia,

Mr. Gross addressing the visitors, with Mr. Protitch on his right

Madagascar, Mali, Mauritania, Nigeria,
Sierra Leone, Somaliland, Sudan and
Tanganyika.

The group was led by Mr. Dragoslav
Protitch, Deputy Secretary-General of the
United Nations' Department of Trusteeship and by the Directors of studies,
Mr. Minchin and Mr. Ho. A meeting
was arranged in the Council room, also
attended by some ITU officials.
Mr. Gerald Gross, Secretary-General,
then stressed the importance of telecommunications particularly for the
economic development of new countries and gave some information about
the role of the ITU and of the imminent
expansion of telecommunication means
due to Space techniques.
After the meeting, the participants
made a tour over the new Headquarters
of the Union.

THE CCITT AT MONTREAL
( continued)
While the conclusions reached by
Working Party 2 were accepted without
discussion, the burning and delicate
questions considered by Working Party 1
did not fail to rouse some lively debates.
The matter at issue was whether linkby-link signalling should be adopted for
inter-register working, or whether endto-end signalling should be used, as
proposed by Working Party 1. This
latter procedure, which enables the outgoing intercontinental register to control
operations by all registers in the chain of
intercontinental circuits, is perfect when
there is complete agreement among
countries. Unfortunately, however, this
complete agreement has yet to be
reached, and the choice that had been
made by the working party was questioned by the meeting of Study Group XI.
Differences in view thus prevented the
latter from adopting the report by its
Working Party 1 as it stood.
On the other hand, the discussions
drew attention to the importance that

should be given in CCITT studies to the
intercontinental signalling system which
is to be brought into service shortly on
the various transoceanic telephone cables.
This system was given the name of
" interim system" by the Montreal
meetings.
Three important operating problems
Three important questions dominated
the activities of Study Group XIII
(Chairman: Mr. M. Lambiotte, Belgium)
at Montreal, i.e.:
a) operating conditions for the intercontinental service
b) definition of a world-wide numbering plan
c) definition of an intercontinental
telephone traffic routing plan.
a) Study Group XIII reconsidered,
further to the conclusions of Study
Group XI, the operating conditions it
had defined in December, 1961. It noted
that the interim signalling system met
the essential conditions for semi-automatic intercontinental operation over the
coming years.

b) A world-wide numbering plan
(list of country codes) was drawn up,
after lengthy discussions in Working
Party 2, under the Chairmanship of Mr.
C. Clos (United States).
c) A preliminary draft routing plan
for the automatic and semi-automatic
intercontinental service, as the result of
the studies by Working Party 3, under the
Chairmanship of Mr. T. Noat (France).
Two other working parties of Study
Group XIII also met at Montreal. They
are: Working Party 4 (Chairman: Mr.
R. Rutschi) dealing with the maintenance
of automatic equipment, and Working
Party 5 (Chairman: Mr. E. P. G. Wright,
United Kingdom) which examined traffic
statistics.
New transmission plan
Study Group XVI (Chairman: Mr.
R. H. Franklin, United Kingdom) stupied transmission questions relative to
intercontinental telephony, particularly
the proposals relative to the new transmission plan. It also examined trans(continued on the following page)
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mission conditions for international and
intercontinental exchanges and questions
relative to echo suppressors.
WORKING PARTIES
Intercontinental Maintenance
The working party of Study Group IV,
(Chairman: Mr. J. C. Billen, United
Kingdom) continued its examination of
new recommendations to be issued concerning intercontinental maintenance.
In particular, it examined and adopted
as a basis for its studies a proposal for the
division of a long-distance intercontinental circuit into maintenance sections.
Considerable progress was made by
elucidating existing differences in maintenance practice in Europe and North
America and by finding methods to make
existing procedures compatible.
National Automatic Networks
This working party (Chairman: Mr.
E. R. Banks, Australia), which depends

administrations
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The Administration of Posts and Telegraphs of Finland announces that the
number of post and telegraph offices in
Finland has doubled in twenty years: there
are now 7000 fixed offices. The Administration also provides a great deal of
work, for about 32 000 persons were
employed by it at the end of 1960, representing 1.5% of the total labour force
of the country. We may also mention
that in this period the telegraph service
has doubled and the telephone service
tripled. Techniques such as coaxial
cables, radio relay systems,, phototelegraph transmitters, telex, transistors, etc.
have made their appearance. Automatic
working is becoming ever more widespread in the telegraph, telephone and
radio services. The telex service has also
spread rapidly. Fifty per cent of telephone
sets already work with automatic trunk
operation. The local telephone network,
depending on the Posts and Telegraphs
Administration, has increased twenty
times in about twenty years, and covers
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on Study Group XI, but which met after
the latter, prepared the first part of the
manual on national automatic networks
which is to be published for technical
assistance purposes. A 4th meeting of
this working party, due to take place in
spring, 1963, will draw up the second half
of this booklet.

LINKS FOR TELSTAR TELEVISION
IN THE UNITED KINGDOM

Coordination

The Post Office provided 6000 miles
of vision and slightly more of sound channels throughout Britain for the normal
BBC and Independent Television services,
and for this historic event all its
resources, including the link to Europe
through Euro vision, came into play to
bring the programmes into homes all
over the country.

At the end of the Montreal meetings,
the Coordination Group of Special
Study Group B (Chairman: Mr. W. E.
Bloecker, United States) surveyed the
progress made in the studies concerning
world-wide automatic and semi-automatic operation and considered the programme of meetings to be planned for
the period up to the Illrd Plenary Assembly of the CCITT (Moscow, 1964). One
important recommendation made by
the Coordination Group related to the
holding of meetings of Study. Groups
XI, XIII and Special B at Melbourne,
in autumn, 1963, in answer to an invitation by the Australian Administration.

and

operating

companies

DEVELOPMENT OF POSTS
AND TELEGRAPHS IN FINLAND
OVER THE LAST TWENTY YEARS
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80% of the whole country. There has
been a great deal of amalgamation
between the Government and private
telephone companies possessing concessions, in order to place the whole telephone
network under the same authorities. The
result is that the number of private telephone companies has fallen from 700 to
200 over the last five years. The Administration's radio service has also developed
over recent years, since the Administration—with its own transmitters and receivers—supervises radioconimunications
with the whole world, while remaining
quite separate from the cables of the
telegraph service. The economic importance of the Administration stands out
clearly if it is considered that the total
profits were 0.90% of the country's net
income in 1941 and has now risen to
J.29%0. The proportional increase thus
reached almost 50 % for which the
telephone service was largely responsible.
The Finnish Administration has thus
proved the close link existing between the
general development of a country and
telecommunication development. — PT
Administration of Finland.

The Post Office television network of
the United Kingdom worked at high pressure to provide the inland links when live
television programmes were exchanged
across the Atlantic on Monday evening,
23 July, by means of Telstar.

The normal channels provided by the
Post Office for distributing programmes to
the transmitters of the Broadcasting
Authorities are to 405-line standards, but
for the special programmes relayed
through Goonhilly it has been necessary
to provide a special link from the station
to London to carry the American 525-line
standard. The link, which is being used
for these satellite experiments, goes by
way of Plymouth, Bristol and London
to connect with the Eurovision network
through the Post Office Radio Station
at Tolsford Hill, near Folkestone.
There are also special requirements for
the British part of the programme going
to America. For the Lizard lifeboat for
example, the Post Office arranged to
feed the signal into Goonhilly, which
passed it back to London. Similarly, for
shots of the Hovercraft in the Solent, the
BBC fed the signal to Rowridge, Isle of
Wight, and thence by Post Office links
to London. — General Post Office.

PERSONNEL CHANGES . . .
...IN AFGHANISTAN
Mr. Nasratullah Malikyar has been
appointed Acting Deputy Minister of
Communications by his Government.
... IN THE ARGENTINE REPUBLIC
General D. Pedro Juan Maristany has
been appointed Secretary of State for
Communications, and Mr. Alberto Portinari Under Secretary of State for Communications.
...IN ECUADOR
Mr. Galo de la Torre Moran has been
appointed Director-General of Communications, and Mr. Alfonso Zabala
Godoy Technical Director.
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a television transmitter and a shortwave transmitter and where two FM
transmitters are to be installed in 1963.
Great attention has been paid to maximum reliability: there is an emergency
transmitter, a reserve power supply, an
automatic tire-extinguisher and a system
of photoelectric cells as a protection
against lightning. The earthing system is
impressive—500 kilometres of buried
copper wire.
With the new improved antenna, the
service area is much wider and the fading
distance has been greatly reduced.
Formerly, satisfactory listening was confined to 750 000 persons; now twice that
number are adequately served. The new
transmitter is the most powerful in
Sweden, being four times more powerful
than Goteborg, Stockholm, Sundsvall
and Ostersund which have the same
power as the old transmitter. At present,
there are 203 sound or vision broadcasting stations in Sweden. — Royal Swedish
Board of Communications.
TELEVISION IN KENYA

Radio-frequency circuits in the antenna room of the main building at Motala.

(Photo: Swedish Administration)

Kenya's first television station will be
on the air before the end of this year,
and Marconi's have been given an order
by Television Network (Kenya) Limited
for the main items of transmitting and
studio equipment.
The transmitting equipment will
include a 5 kW vision transmitter Type
BD. 372A, a lkW sound transmitter
Type BD. 324, a 3-stack super-turnstile
aerial Type BD. 760 (giving an ERP of
15 kW), programme input equipment,
a filterplexer, a water-cooled test load,
and harmonic attenuators. — Marconi
News.

NEW LONG-WAVE
TRANSMITTER IN SWEDEN
The new long-wave transmitter at
Motala, in central Sweden, was inaugurated on 8 May, 1962. It is about
15 kilometres away from the old Motala
transmitter and is four times more powerful. Motala now has two 300 kilowatt
transmitters, with an antenna array
comprising six masts—five masts 200
metres high in a circle around a central
mast 250 metres high. The chief of the
broadcasting
section
at
Motala,
Mr. Folke Stranden, supervised the
building of the antenna.
The new station is ultra-modern and
mainly automatic. It will ultimately be
fully automatic. It will be controlled
from Motala where there are already

international

MOSCOW-BUDAPEST TELEVISION RELAY
In the course of this year the MoscowBudapest television relay is to come into
service. Its total length will be 1600 km.
One of the stations, situated on Mount
Kekes, the highest mountain in Hungary,
Other
has already been completed.

relays will reach Miskolc and Tokay
(in the famous Hungarian vine-growing
area). The latter will also be equipped
for direct reception of the programme of
the Ukrainian Republic from Mukachevo.
— Radio-Revue.
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PHOTO AND FACSIMILE SERVICE
ACROSS THE ATLANTIC
The first cablephoto or cable facsimile
service across the Atlantic was inaugurated on 27 June by Radio Corporation
of America (RCA), between New York
and London. The cable service, transmitted via the United Kingdom Canada
Cantat cable system, is being offered in
addition to existing radiophoto service
to 45 nations. It is available for charts
and documents as well as photographs,
and rates are the same as for radiophoto.
— Telecommunications Reports.
THE CO MP AC CABLE
The telephone cable inaugurated on
9 July, 1962, between Sydney, Australia,
and* Auckland, New Zealand, represents
the first part of Compac, the trans-

NEWS...

equipment, is being provided by Standard Telephones and Cables Limited,
London, and Standard Telephones and
Cables Pty. Ltd., Sydney.
Compac, like Cantat, the United
Kingdom-Canada cable inaugurated last
year, has a frequency bandwidth equivalent to 60 two-way speech circuits spaced
4 kc/s apart in the spectrum, or 80 circuits using " 3 kc/s " channel equipment.
Both Compac and Cantat are part
of the proposed round-the-world Commonwealth telephone cable, the next
part of which, touching south-east Asia,
and coded Seacom, is now being planned.
The Compac cable system is jointly
owned by the Overseas Telecommunications Commission (Australia), the New
Zealand Post Office, the Canadian
Overseas Telecommunication Corporation and Cable and Wireless Limited.

NEWS...
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laid in deep water (3660 to 6400 m.
approx.), the United Kingdom Post
Office type of lightweight cable will be
used for most of the route. Unlike
earlier, armoured cables, this new cable
has no armouring and depends upon
a central non-twisting steel core as
its main tensile component. This core
is surrounded by copper tube to form
the centre conductor which is then insulated with polythene to a diameter of
2.51 y2 cm.
The outer conductor is formed from
aluminium tapes which are then wrapped
with polythene and further tapes added
for electrical screening. Finally, an anticorrosion tape and an outer polythene
sheath are added: this brings the overall
diameter to 3.30 cm.
The lightweight cable does not sink
as fast as the repeaters, which are
therefore fitted with parachutes to slow
their rate of descent. This prevents loops
of cable being formed on the sea bed. —
Standard Telephones and Cables Limited.

TELEX DIALLING BETWEEN
THE UNITED KINGDOM AND
EUROPE
Telex subscribers in the United Kingdom are, from the 21 July, able to dial
their own calls to subscribers in Norway.
The addition of Norway means that there
will be twelve European countries to
which telex calls can be made without
the help of an operator. The other
countries are Austria, Belgium, Denmark, Finland, France, West Germany,
Italy, Luxembourg, the Netherlands,
Sweden and Switzerland.
Some 9000 telex subscribers in the
United Kingdom are now able to dial
directly to most of the 1400 telex subscribers in Norway. The charge will be
at the rate of 3.75 seconds for 2d., or a
minute for 2s.8d.
The various gold-plated sub-assemblies including the amplifier, the power-separating filters and the
supervisory unit, are connected together on the final wiring jigs to form complete submerged
repeaters prior to insertion in their sea-housings.

(Photo: Standard Telephones and Cables Limited)

Pacific telephone cable which will link
Australia, New Zealand, Fiji, Hawaii
and Vancouver by the end of next year.
Much of the cable and equipment for
the Compac cable system, including
three-quarters of the submerged repeaters (amplifiers), all of the submerged
equalizers, one-third of the cable, and a
substantial part of the shore-based
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The engineering aspects of the submarine sections of Compac are the
responsibility of a special development
group headed by Mr. R. J. Halsey, Director of Research in the United Kingdom Post Office Engineering Department and a director of Cable and Wireless
Limited.
As most of the Compac cable will be

There are already 65 000 European
telex customers—40 000 in West Germany—accessible by direct dialling from
this country and this accounts for the
largest proportion of telex traffic.
International telex subscriber dialling
from the United Kingdom to Europe
was introduced in May, 1961, and because it is cheap and quick, calls to
Europe have increased by 50 per cent
in the past year. The minimum charge
on dialled calls is 2d. and payment is
only for the time used. — General Post
Office.

considerations on a world-wide
communications satellite system
by

DALLAS W. SMYTHE
Professor at the University of Illinois
U. S. A.

permit unacceptable
contrasts in the allocation of world resources to needs.
A man from Mars might well conclude that it is a savage
world order which permits the highly developed countries
to use large fractions of the world's resources (the science,
the art, the literature) for the individual's private, transient, personal pleasures rather than as Franklin Delano
Roosevelt might have said, to attend to the needs of the
half of the world's population which is ill-fed, ill-clothed,
ill-housed, diseased and ignorant.
OUR INSTITUTIONS AND POLICIES

Wide disparities also mark the level of technical
development in the world. In communication facilities,
the contrasts are startling. There are today about 104
million television receivers in the world, of which 54 per
cent are located in the United States. More than half the
world's telephones are in the United States. But a recent
Unesco study showed that some 117 countries with 58
per cent of the world's population have less than 5 radio
receivers per 100 inhabitants (and less than 2 cinema seats
per 100 population). Africa is worst supplied: apart from
the northern fringe from Egypt to Morocco and the
southern tip, few countries have as much as one radio
receiver per 100 population. Asia is almost as badly
equipped and twenty countries in South and Central
America are badly equipped.
It is notorious that these underdeveloped areas require
more " bread and potatoes "; singing commercials for
deodorants rank low in their scale of needs. The American
show business paper, Variety, recently headlined a story

of an interview with the Minister of Information for
Nigeria: "Who needs Pagliacci when they're dying of
pellagra?" Sensible generalizations about the socially
necessary improvements in mass media equipment for
such countries are hard to come by. For we see them
investing in the very expensive television while needs
which could be met with cheaper and more versatile radio
go unmet or unrecognized. For some of these countries
television seems to be a luxury for the minuscule upper
classes. For others it is an effective part of the commercial
web which binds the market of the country to the products
and values of the Madison Avenue ideology.
«

Information difficulties

Generally, the print media have disadvantages in the
underdeveloped areas. Illiteracy reinforces the transportation problem and the shortage of foreign exchange with
which to buy newsprint and machinery. Motion picture
development is limited by scarcity of film production
knowledge, the cost of production and exhibition equipment and the scarcity of film fare appropriate to the needs
and mores of the population. Radio escapes some of these
limits. It leaps over transportation problems in rugged
terrain. It is cheap, as compared with print. And it
requires no traditional print literacy; rather it permits in
oral cultures the rapid development of what might be
termed political or social literacy, without the necessity
of training in reading and spelling. Yet radio development
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has its severe limits. Simple radio receivers built for
tropical climates have not been mass produced at the
extremely low prices which would be possible. The countries we are talking about are have-nots in regard to
international radio frequency assignments. Technical
skills in running radio stations and in producing programmes are also limiting factors. It has been proposed
that even a single radio frequency be assigned world-wide
for basic education in the under-developed areas; that
cheap, mass-produced single-channel receivers be given
away or sold at nominal prices on condition that the
service be programmed within the countries.

Types of communication
The mass media of all countries depend on the flow of
news and other information and even entertainment
primarily from facilities for point-to-point communication (except presently for movies and television film which
are transported). Until now, we have had two electronic
types: telegraph and telephone services (over land or
under water) and point-to-point radio-telegraph and
radio-telephone service (by reflection from the ionosphere). Physically, these facilities have connected the
major industrial centres and have fanned out from them
regionally. The services have been costly and, because of
technical limitations, not typically of the highest quality.
The high rates and lack of facilities, especially between
Asian and African points, have tended to restrict the flow
of all kinds of information—most critically news.
Since 1945 the volume of point-to-point communications has increased sharply (on the average about 15 per
cent per annum), especially between the United States and
Western Europe. The American Telephone and Telegraph
Company, forecasts a five-fold increase in overseas
telephone calls in the 1960's. Improved transatlantic cables
have been laid and their capacity is already strained. Some
kinds of traffic cannot be handled at all by existing
facilities: transatlantic transmission of television programmes, and of computer data for military, astronautical
and business purposes. These demands call for at least a
doubling of North Atlantic capacity in the 1960's. And
capacity on the other intercontinental routes must increase
by a greater factor.

Active satellites
There are two chief impulses for the American communication satellite development. One is the interest in
developing communications satellites which would provide cheaper and more abundant channel space between
the points where the volume demand exists: primarily
across the North Atlantic. This conception of satellite
service is bilateral in nature and is in reality an extension
of the conventional kinds of service by a new medium.
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The other impulse points to a quite different and much
more exciting technical prospect: a multilateral, global
communications service, capable of interconnecting any
combination of locations on the surface of the earth, just
as a telephone exchange permits connecting any combination of two or more locations within a city or a
country. The latter plan calls for an instantaneous
capacity to transmit telephone, telegraph and broadcast
material from and to any point on the earth's surface.
The first type is typified by the proposal for a low
altitude active satellite system (at between 6500 and
13 000 km elevation) comprising about fifty repeater
satellites moving around the earth and a complex system
of tracking and communications ground stations. It is
designed to communicate between pairs of ground stations; not for flexible, multilateral networks. It will vastly
increase capacity to transmit telephone, and telegraphic
material and would handle transatlantic point-to-point
transmission of television programme material. It would
have no ultimate possibility of relaying broadcasts
directly to the public.

Stationary satellites
The second type consists of synchronous or " stationary " satellites at an altitude of 22 300 miles. Three of
these satellites would provide line-of-sight coverage to
about 98 per cent of the earth's surface all of the time.
Because of their fixed positions the ground stations which
would communicate with them will be simple and relatively inexpensive. These systems will provide all that the
low-altitude systems will in the way of service, but more
too. For they have the potentiality to link together any
two or more points on the globe in the rendition not only
of conventional point-to-point services but also of broadcast service directly to the public. In addition to broadcast services, they also would permit world-wide delivery
by facsimile of mail and of print materials such as newspapers and magazines. Even tentative estimates of the
capacity of these synchronous satellites show fantastic
increases in capacity and ultimately fantastic decreases in
the cost of communication. Thus, it is estimated that
United States capacity for overseas communication; the
proportionate increase for countries presently less well
supplied with facilities would be of course much bigger.
And Dr. Lloyd Berkner has been quoted as predicting
that they would ultimately reduce the cost of a telephone
conversation directly dialled between any two points in the
world, to not more than 10 cents. It would be hazardous to
attempt a definite prediction of the full potentiality of the
synchronous satellites because new and exciting uses for
them, not now foreseable, are certain. It is certain, though,
that the synchronous satellite system could be engineered
to"'provide all of the service planned for the low altitude
satellites, plus, of course, the extra global services which
the latter cannot provide.

Europe-USSR
There are at least two other communications satellite
systems under development. One is in Western Europe,
the other in the Soviet Union. While the American civilian
agency for space development has involved Britain,
France and West Germany in the proposed experimentation with low-altitude active satellites, something like a
communications satellite " club " has been formed in
Europe. It is not yet clear whether the " club " will opt
for a system of low-altitude satellites in near-equatorial
orbits or for the synchronous system. It does seem, however, that as many as 12 European nations are pooling
their rocket and communications technologies to erect a
system of their own for world-wide communications
satellite service. It remains to be seen whether this is a
gambit with which to bargain for rights in an American
or Russian global system or whether it is seriously
intended as competitive operational system. As to the
Russian system, little is known in the West. It is known,
however, that the Russians in their current five-year plan
have a project for a communications satellite system
(presumably synchronous) capable of broadcasting in
colour television.

Integrate or perish
Technology in general and in communications in
particular bears a self-generated mandate toward ever
higher orders of social organization: the technical discipline requires integration over wider and wider areas.
We are painfully familiar with just how this mandate in
the nuclear technology is pressing national and ideological
rivalries to the decision-point of integrate or perish. Communications technology has long exhibited this integrative
tendency and in this field mutual accommodation has
invariably prevailed. Today we have the International
Telecommunication Union, a specialized agency of the
UN, exercising a degree of integrated planning on a global
scale for the allocation of the radio spectrum which has
few if any parallels in other phases of culture. It is important to be clear as to the limitations of the ITU, however.
The ITU has never had jurisdiction over the institutional
forms which communications agencies assume, nor over
the important issues relating to the uses made of the radio
frequencies (e.g. high frequency propaganda broadcasting).
The ITU described the organizational problem for communications satellites in these terms in a report to the UN
Economic and Social Council in 1959:
" It is in fact quite probable that new telecommunication
equipment, which ... is bound to be developed in the next
ten years will offer the technical possibility of ensuring what
might be termed Total freedom of information ' i.e. freedom to see and hear at all times what is happening in any
part of the world. Telecommunication already plays a very
4

important part in the modern world with its influence on
the political, economic and social levels. Moreover, scientific
and technical progress in the next ten years will introduce
unprecedented achievements in this field and it is no exaggeration to assert here and now that telecommunication will
play a primary role both on the national and on the world
levels and it could also be pointed out that the most difficult
problems are not generally of a purely technical nature and
that telecommunications questions should more and more
command the attention of governmental authorities at the
highest level. . . Obstacles to freedom of information as far as
transmissions are concerned will hence soon be only of a political and economic nature and the ITU can but express the
hope that the appropriate international organizations, will soon
manage to overcome them."

Satellite Authority
The desirable goal would place the orbited communications satellites and their associated ground control stations
under the administrative jurisdiction of a proposed noncommercial international agency which I have referred to
as the Communications Satellite Authority (CSA). The
CSA would neither own nor operate any ground facilities
for the transmission of commercial traffic by means of
the satellites. It would serve as a " carrier's carrier " for
all existing and future common carriers and foreign
administrations. It would be international in the same
sense as is the radio spectrum and should indeed be
thought of as an extension of it. When in the future, noncommercial and non-common carrier services develop
through the satellites, the CSA would perform such functions in connection with them as might be prescribed by
a second new international agency which I have called the
International Commission on the Use of Radio (ICUR)
—about which more later. The CSA suggestion, please
note, leaves the existing degree of competition on monopoly on the part of existing communications agencies
exactly where it was before. In addition to avoiding the
thorny questions in space law concerning " ownership "
of objects in space which any national or private control
of communications satellites would raise, this proposal
provides a home for the function of scheduling the channel
usage between various pairs of ground points which can
be thought of as the " booking agency " function.

Need for exchange
Ruskin is reported to have said to reporters who asked
his opinion on the opening of the British-Indian cable
system: "What has England to say to India?" This is
always a good question where communications technique
is concerned. But in relation to world communication
problems, it is compounded with the question: what have
the leading world powers to say to the nations about
communications organization and policy ? For between
the present technical possibilities and the operational stage
of a desirable world system of communications lies a
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sticky quagmire of nationalistic and cold-war problems,
coated with ideological intolerance. In other words, what
the nations now have to say to each other effectively blocks
them from making sensible use of the communications
technology. Presently, strategies of mutual nuclear deterrence rest on unresolved mixtures of aggressive intentions
and tacit recognition of the suicidal nature of nuclear war.
institutional pressures persist with an awful pre-nuclear
age inertia.
In this situation negotiation directed toward mutual
advantage in the settlement of extant disputes seems
blocked by an array of problems, all of which are related:
Berlin, disarmament, nuclear testing, UN reorganization,
admission of China to the UN. International co-operation
in regard to communications problems may perhaps be
regarded as of lower priority than these major issues, and
will be conditioned by the solutions reached on the major
issues. Conceding this, it is still useful to identify the
major problems concerning international communications.

Two problems
There are, perhaps, two large inter-related problems
and a number of subordinate problems. The first large
problem is how are communications satellites to be
organized ?
Can the United States, the Soviet Union and the "Western European " club " agree upon placing communications satellites in the hands of an international administrative agency, such as the CSA ? If this question is answered
no, it will be as if up to four telephone exchanges competed for business and political advantage within a single
multinational city. We cannot enter here into the political
considerations involved, but let us hope that this will not
be the case.
The second large problem area concerns international
relations in the use of communications satellites. While
this problem conditions the organizational problem, it is
of course, a broader and more crucial problem. For it
goes to the whole matrix of policies, attitudes and actions
which mar the relations of peoples today. As an example
of this problem, look at the state of international propaganda broadcasting today. It is frankly used as part of
the aggressive arsenal with which the cold war is prosecuted. We have fallen far from the policy on such broadcasting which was agreed to in the League of Nations in
the 1930's. That policy would clearly have outlawed
foreign broadcasts of the kind practiced since 1948. While
the present practices in the use of international broadcasting are a symptom of the state of international affairs
today. They in turn exacerbate world tensions. The use of
radio for tension reduction per contra could well ease the
solution of other substantive problems.
If and when the nations negotiate on this problem the
need will become apparent for a specialized international
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organization under the UN for policy-making in the use
of radio. (For a number of reasons, Unesco is not appropriate for this purpose). Such an organization would be
the de facto, if not de jure result of the planning which
would be required for a global system of communications
satellites. And its achievement might be accelerated if the
related issues in the use of radio were looked at as part of
the large problem of using radio equitably. In this connection I remind you of the possibilities in such an
approach for redressing the imbalance in the world
demand and supply of communications facilities, particularly in regard to the less developed nations. Here would
be a vehicle which might generate the unique plans for
international co-operation in the use of the radio spectrum
and its associated technology needed for such countries.

Conclusion
Perhaps the appropriate conclusion to this analysis is
to reflect briefly on the implications of the radio technology and its potential for facilitating integrated social
organization. It is significant that throughout World
War II the warring nations continued to register their
use of radio frequencies with the International Telecommunication Union, and that, apart from tactical
jamming and pirating of frequencies, the warring nations
co-operated in their obedience to international radio
regulation. Despite the difficulties which political factors
introduced into the policy considerations of the ITU,
there has continued an always tacit and often explicit
agreement on the technical aspects of radio regulation.
The Western European television network, Eurovision,
and its Eastern European counterpart, Intervision, are
spontaneous, integrated television networks which have
sprung up, not out of the regular government and diplomatic channels, but out of the friendly relations of the
men who operate the respective national television systems. Significantly, these friendly relations now penetrate
the barriers which formally separate the socialist and
capitalist blocs for television programmes are networked
from Moscow to London. And when communications
satellites permit transoceanic delivery of television programmes, they will extend throughout North America
and soon, hopefully, throughout the world.
While rudimentary now, these signs point to the dynamic
for international integration which is associated with communications technology. Former Commissioner E. M.
Webster of the Federal Communications Commission
once remarked as to international frequency allocation:
" Each user and group of users has been forced by
circumstances to accept a policy of 4 give and take ', realizing that he must give in some instances in order to receive
in others."

The Counsellor to the Secretary General of the International Telecommunication Union, Mr. J. Persin, sums
up the problem in these words:

" If it be generally admitted that, together with gravitation
which is suspected of being analogous to magnetism, electromagnetism conditions the equilibrium of the universe, we
shall not be guilty of excessive phantasy in believing that,
through radio, electromagnetism may also assist (in) harmonizing the human world."

Perhaps in communications satellites man will find the
means to facilitate his growth toward the social relations

which guarantee the positive freedom, the dignity and the
self-respect which rests on the substantial elimination of
hunger, disease and ignorance. This is within man's
capacity now for the first time in history. The same technology has the capacity to destroy civilization. The unique
significance of communications policies and institutions is
that they condition this choice, and, if the chosen course
be survival, they will condition the pace at which such
integration may take place in all areas of life.

The
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Telegraphists' twitch (Continued)

1

Causes of the twitch
In the Commission's opinion the nervous affection
known as telegraphist's twitch is due to a combination of
two factors—nervous instability of the operator and
repeated fatigue during the complicated movements
caused by the manual transmission of telegrams from a
telegraph apparatus. Fatigue is quite different from
twitch and a person of average health may experience
fatigue on many occasions indefinitely, without being
affected by cramp; if nervous instability exists, however,
fatigue cannot be prolonged beyond a certain time without
causing twitch. It depends on the nerve condition of the
subject and varies not only among different persons but
with the same person at different times, according to
whether the nervous state is affected by general health or
other conditions. In extreme cases a very short period of
keying may cause fatigue likely to produce twitch in a
subject who is without the qualities required in a tele^
graphist.

Thus the total amount of fatigue necessary to cause
twitch depends purely on the personal factor; the workload has no constant influence.
The lack of understanding of this twofold nature of
twitch has led to a great diversity of opinions among those
who have studied this subject hitherto.
Telegraphists' cramp is the result of weakening of or
damage to the central regulating mechanism of the brain;
co-ordination of the muscles involved in the act of
telegraphing is impeded, the automatic reflex is weakened
and pain and spasms are caused.
Methods of prevention
The preceding conclusions on the causes of twitch
mean that methods of prevention are of two kinds :
1) prevention of the admission of persons predisposed to
twitch, 2) prevention of prolonged fatigue and nervous
debility in professional telegraphists.
* *

JOURNAL TELEGRAPHIQUE—September 1912

See the Telecommunication Journal, August 1962.
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telepersonality
U
ON

14 APRIL, 1912, a young man
with tense features and wearing the earphones Of early
wireless operators picked up the distress call of that most
dramatic of all shipwrecks—the sinking of the Titanic.
These signals were followed by urgent calls to all possible
sources of help and by a constant watch to relay messages
from those taking part in rescue operations. He remained
at his post for seventy-two hours in all. The young
operator, who was one of the first radiotelegraph operators, was none other than David Sarnoff, now President
of the Radio Corporation of America (RCA).
Brigadier General David Sarnoff was born in 1891 at
Uzlian, a small Russian village near Minsk, emigrating to
,the United States in 1900 with all his family, for which he
became the sole bread-winner after the death of his
father. His life then was beset with difficulties. He started
as newspaper vendor and errand boy, but soon made his
way into the world of telecommunications at the Commercial Cable Company. He saved as much as possible of
his meagre pittance to buy a telegraph set and quickly
learned the Morse code.
k
In 1906, at the age of 15, he joined the Marconi Wireless
Telegraph Company of America as a clerk. Two years
later he accepted a job as telegraph operator in a distant
and solitary station on Nantucket Island, Massachusetts.
In 1912, he went to the Marconi Company at New
York, and three years later was appointed Assistant
Traffic Manager in the company, which was beginning to
appreciate his qualities, especially his new and daring
ideas. For David Sarnoff had understood the immense
possibilities that were being opened up by radio. A man
of his century and of his country, he saw " big " and in
1916 submitted to the Director-General of Marconi his
famous report on a " radio music box " which he wanted
to introduce into every household in the same sense as a
piano or phonograph. It was a brilliant idea and he was
given a free hand to carry it out. A year later he was
appointed Commercial Manager.
When Marconi was amalgamated with the RCA in
1919, he kept his job, to become General Manager of
RCA in 1921, and Vice-President and General Manager
in the following year. In 1923, David Sarnoff, still in the
forefront of telecommunications, submitted a report to
the Board of Directors, setting out the possibility of
operating television commercially as a parallel service to
sound broadcasting. In 1926, he organized the National
Broadcasting Company as an RCA service. In 1930, he
was elected President of RCA.
During the War, David Sarnoff served amongst other
things as Special Consultant on Communications to
General Eisenhower. In 1944, he was promoted to the
rank of Brigadier General and in the same year the
Television Broadcasting Association conferred on him the
title of " Father of American Television " in recognition
of his work in developing this industry in the United
States. In 1947, he was elected Chairman of the RCA
Board and Chief Executive Officer, after which he again
went to war, but this time to have his colour television
project accepted. It was in fact approved by the Federal
Communications Commission in 1953. This outstanding
administrator is also an inventor and a scientist, for
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two patents have been registered under his name at the
US Patent Office: they cover a secret signalling system
(1948) and a rapid alarm system (1951).
Not only was he himself an inventor, but he also
spurred his colleagues on to new scientific discoveries.
In 1951, when the RCA Laboratories at Princeton, New
Jersey, were named the David Sarnoff Research Centre,
and when the forty-fifth anniversary of his entry into the
company was being celebrated, he expressed the hope
that the RCA research team would be able, in five years'
time, to present new apparatus of very great interest, i.e.
an electronic light wave amplifier, a magnetic tape
recorder for black-and-white television and an electronic
air conditioning apparatus. All this apparatus was in fact
announced on the occasion of his jubilee with RCA in
1956.
Brigadier General David Sarnoff also plays an active
part in several cultural and civil organisations. He has
received twenty-one honorary degrees from American
colleges and universities and has belonged to three
presidential commissions. He has been decorated on
several occasions, possessing, amongst other honours,
the Legion of Merit (1944) the Medal of Merit (1946),
and the Cross of Commander of the Legion d'honneur
[1947).
Pioneer, inventor, administrator, scientist and maecenas, David Sarnoff is one of the greatest of technocrats
to-day and occupies an unquestioned place in the front
ranks of the telecommunication world. — F. S.
(Translated from French)

by means of a simple formula :

prediction of the volume
of communications between
communities
by

AUGUSTE CHEMARIN
to communities for their
reciprocal communications have usually been primarily
designed for an unassociated requirement. Then the
existence of the channel has become a factor in the
development of exchanges and observation of the latter
has made it possible periodically to assess the required
extensions of the former. Thus, from the track to the
foothpath, from the footpath to the road, from the road
to the motor highway, etc. . .
THE

CHANNELS

OFFERED

Technical progress, by multiplying the nature and possibilities of exchange media, may lead to an increase in
communications such that observation of previous traffic
is no sure guide to the future, especially if traffic has for
long been compressed. And, of course, if a channel has
just been set up on a new path, such forecasting becomes
impossible. The problem then arises: what should be the
dimensions of the channels when no previous channels
exist to provide a reference ?
It would be easier to solve problems of this kind if, in
the absence of information about the path under consideration, data were available concerning other similar
paths. This assumes that the traffic volumes routed under
known conditions can be used to assess the expected
volume on a new channel under different conditions.
This leads us to seek some law, analogous to a physical
law, governing inter-community relations.1
*A formula of this kind was used by Mr. Chemarin and
Mr. Tagliavini in their study of automatic telephone equipment in
Senegal (a task which the Senegalese authorities had entrusted,

Staff Engineer, Research Department
of the French Overseas Posts
and Telecommunications, Paris

Manifold are the factors on which traffic volume
depends: number of individuals involved, distance between communities, technical possibilities and cost of
the channel used, degree of habitual use of the channel,
cultural and economic needs, geographical, linguistic,
political obstacles, etc . . .
Some of these factors are already quantitatively known,
although their influence cannot be exactly determined,
whereas others can be only relatively assessed. All one
can say is that their importance will vary with different
pairs of communities.
This uncertainty might lead one to think it useless to
try to find a method of determining traffic in advance.
However, matters will be simplified if a generally acceptearly in 1961, to the Research Department of the French Overseas
Posts and Telecommunication Agency (Bureau cTetudes des postes
et telecommunications d'outre-mer), 5, rue Oswaldo Cruz, Paris xvie,
France).
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able law can be found for the influence of some of these
known factors and a first step will have been taken
towards the preparation of a working thesis for general
use.
We shall now take telephony as a practical communication medium.

1. Mean traffic of telephone subscribers
The mean traffic of telephone subscribers, i.e., the mean
use of the telephone by each subscriber, is a measurable
quantity. It is connected, in an easily observable way,
with peak traffic, knowledge of which is indispensable
for the calculation of the number of telephone units in
the links used collectively by subscribers when their calls
are being prepared or put through.
It might be thought that progress would lead to an
indefinite extension of traffic. This would doubtless be
true of total traffic, which will increase with the number
of users, but it is certainly wrong for the mean traffic,
which will remain restricted well in advance of the absolute
barrier formed by the total available time, even if we push
things to the limit of a telephone " golden age " when the
telephone would be free and any user could reach any
other without delay by the simplest of operations.
Like many inventions, the telephone began as a miracle
and became a habit, and even a kind of bondage. Mankind has an unchangeable time capital and we are unconsciously led to share it out in proportion to the value
we lay on our various activities. All these activities are
naturally associated with duration or repetition thresholds
beyond which appear boredom, irritation or fatigue.
Enough is known about the telephone for some
idea to be obtained of the natural limits of its use. A
man—other than a professional telephonist—making or
receiving 100 000 calls in his life can probably be regarded
as a good customer of the telephone. A smaller proportion makes or receives 200 000 calls. Thirty calls per head
per day is a high level.
The 1960 telephone statistics published by the American
Telephone and Telegraph Company (ATT) indicate the
mean figures shown in the table.
It will be seen from the above that there is no simple
law connecting the mean use per station with either the
number of stations in service or the level of development
of the country, which can be assessed by the number of
stations per 100 inhabitants.
At the most, it can be assumed—and it is only an
assumption—that this use has perhaps increased, in the
case of very under-equipped countries, if the simultaneous
effect of service requirements and social habits leads to
the collective use of a great number of private sets.
The fact that no simple law governs the mean use and
the number of stations and the level of development can
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Country

Algeria
Argentina
Australia
Bahamas
Belgium
Bermuda
Canada
Chile
Denmark
Federal Republic of
Germany
German Democratic
Republic
Greece
Israel
Italy
Japan
Korea
Mexico
Netherlands
Norway
Panama
Philippines
Portugal
Puerto Rico
Sweden
Switzerland
United Kingdom
United States of America
Yugoslavia

Number of
telephone
• sets

Sets per Calls per
100 in- telephone
habitants per year 1

195 123
1 295 856
2 216 500
11 398
1 142 742
13 800
5 728 167
193 175
1 072 460

1.86
6.13
21.32
10.65
12.45
30.67
31.82
2.63
23.19

730
2 910
750
2 170
630
1 040
1 670
2 530
1 300

5 994 051

10.71

760

1 296 044
222 359
117 620
3 860 849
5 526 461
109 241
522 795
1 612 915
• 724 070
28 672
113 440
394 827
94 601
2 760 572
1 658 715
8 270 000
74 102 000
259 560

7.54
2.66
5.47
7.80
5.88
0.44
1.48
13.96
20.19
2.68
0.41
4.31
4.02
36.81
30.65
15.69
40.80
1.38

760
2 340
2 160
1 460
2 780
7 900
2 010
930
810
4 100
6 700
1 240
1 300
940
740
570
1 260
1 730

The number of calls per station is not equivalent to the " mean
traffic " as defined. But there is sufficient correlation between them
to validate the observation suggested by the information in the table.
1

also be observed within a country by taking statistics for
different areas. This is true in France and we can assume
that it is of general occurrence.
Another characteristic of m6an traffic (annual, for
example) is that it remains relatively constant in time, for
any particular town or area.
It must thus be concluded that the use of the telephone
is independent of the overall technical facilities it can
provide. Whereas each subscriber could reach any other
among a sometimes considerable number with equal
facility, an essential part of his traffic will be passed, at
a rhythm which tends to become regular, with his customary correspondents, and even that will ultimately be
limited by the time at his disposal.
The mean telephone traffic, which is a measure of the
overall behaviour of the standard subscriber, can thus
be regarded as a social characteristic of a town or area.
It remains comparatively constant, so that any re-adjustments which observation has shown to be necessary, are
carried out only at long intervals.
These considerations justify the adoption below of a
mean traffic value unassociated with the number of subscribers involved.

2. Junctions between telephone exchanges
in the same town

N

S

tu

Communications between subscribers in the same town
connected to different exchanges pass through junctions between the exchanges. Knowledge of the traffic
passed through these junctions is required before their
number can be determined.
2.1. Traffic between two groups of subscribers forming
single community
Let Nx + N2 represent the total number of subscribers
in a town in which there are two exchanges, A and B
such that all calls between a subscriber in group Nx and
a subscriber in group N2 are passed over a junction
between A and B (figure 1).
5

Ni subscribers

N2 subscribers

Figure 1

Let tu
TA —»- B

TB —>► A

towards subscribers in group N2.

NX + N2

Hence the traffic of the Nx subscribers towards N2
will be:
XT
XT
N
Nx
„
2
TA —>■ B — tu
NX + N2

It can easily be proved, as shown by the symmetry of
the formula that TB -> A has the same value:
T = t

u

Nx + N2

(1)

The formula reveals two facts that might not be immediately evident:
a) Similarity in the traffic, in both directions, between
two exchanges with very different numbers of
subscribers connected to each;
b) Other things being equal, the traffic exchanged
between exchanges catering for Nx subscribers and
those catering for N2, will remain very much the
same, no matter what N2 is, if it is very much more
than
This is what happens with " satellite "
exchanges.
The above formula can be written in the following form:

be the average outgoing traffic of subscribers
in the community Nx + N2;
be the traffic from the Nx subscribers towards
the N2 subscribers;
be the traffic from the N2 subscribers towards
the Nx subscribers.

We shall assume that Nx and N2 are a homogeneous
ensemble, i.e., statistically, and in the absence of any
precise information on the customary correspondents of
a subscriber taken at random, the latter may be regarded
as having the same mean probability of communication
with any other subscriber in group Nx or group N2.
If the subscriber is in group N this assumption can be
treated thus: if he is about to call a correspondent, in the
absence of any other information, it may be considered
that the probabilities that the correspondent is in group
NI or in group N are respectively:

T = tu Nl
1 + Nx
N2
Should N2 be so much bigger than Nx that N3/N2
becomes negligible, the value T for any value of Nj, will
be almost constant, and little different from tu Nj.
In figure 2 hereinafter, we have plotted curves showing
a particular traffic, as a function of Nx and N2, on two
rectangular axes. These are equilateral hyperbolas centred
on the straight line Nx = N2. Their asymptotes—parallel

1?

2

N,
±—1

N2

,

and

NX + N2—1

NX + N2—1

Since in Nx there will be Nx — 1, and in N2, N2 possible
correspondents.
Since Nx and N2 are assumed to be large numbers,
these probabilities may, without appreciable error, be
replaced by
N1
NJ + N2

and -J*L- -■
N, + N2

Hence the mean outgoing traffic of a subscriber in Nx
will be distributed thus:
tu
N1towards
N1

subscribers in his own group N1? and
+

N2

The traffic figures shown are valid for a mean traffic level (in the busy
hour, for example) of 1.5 communication-minutes (CM) per subscriber.
Figure 2
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Figure 3

to the two axes—have a value T/tu. They can be directly
scaled in dimensions of the channel of exchange when
those dimensions have been determined as a function of
traffic.
Figure 3 represents, as a function of variable N2, the
value of T for a given number Nx. It is the positive part of
an equilateral hyperbola whose tangent at the point (0,0)
of the equation T = tu N2 is independent of Nx and whose
asymptotic ordinate has the value t N3.
u

which equation may be written:
T

N3 + N2
tu

Nx + N2 + N3

Nx Nj
or
N
Nx + 2

T = ktu-^y
NX + N 2

(2)

NX + N
where k is a reduction factor, equal to —||l §J ~^22—
Nx + N2 + N3
To say that this gives a formula analogous to the
preceding expression (1) with a reduction factor for relations between Nx and N2 might seem to be a pure mathematical artifice, but, in our view, the procedure does
represent reality.
The fact is that since we are considering exchanges
between Nx and N2, it is normal to bring out the term
representing the reference level constituted by traffic
which would be exchanged if these communities only
were involved.

Figure 4

2.2. Traffic between two sets of subscribers forming only
a part of one community
In figure 4, the telephone equipment of the community
Nx + N2 + N3 is so constituted that communications
between Nx and N2 are exchanged through junctions
between exchanges A and B, while communications
between Nx or N2 and the remainder N3 are carried over
other circuits.
Identical reasoning gives a traffic value for communications between Nx and N2:
N, N2
^
.
TA
= TB —V A = T = tu
Nx + N2 + N3
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The reduction factor, as far as telephone relations are
concerned, represents a well-known phenomenon of
human relations in general, namely, that people in a large
community do not behave as they would in a small community. Villagers are usually well informed about matters
of common interest to the community, whereas in a big
city, people may live side by side for years in the same
building without getting to know one another.
This phenomenon is measurable from the assumptions
made. The factor for abandonment of reciprocal relations
between populations Nx and N2 due to the fact that they
are integrated with another N3 population in a community Nj + N2 + N3, which is assumed to be homogenNx + N2
_ ;is equal1 to
^
eous,
Nx + N2 + N3
2.3. Long-distance and international communications
Let us, now, consider exchanges, no longer between
two parts of one community, but between two different
communities, between two towns, one with Nj, the other
with N2, subscribers.

The multiple factors already quoted will reduce the
traffic in relation to what it would be if Nx and N2 were
users in the same town.
The above assumptions alone would not seem to render
possible any representation of this traffic in terms of
Nx and N2.
We suggest a fresh assumption, which seems plausible
to us. It is:
Assume two pairs of communities, Q and C2, made up
of Nx and N2 persons, identical the one with the other, but
different by virtue of their other characteristics (distance,
for example), so that there is a difference in their traffics
Tci and Tc2. We shall assume that a same variation
(.A Nx) (.A N2) in the numbers Nx and N2 obtains for the
two pairs, leading to equivalent relative variations in
traffic. That is to say that we shall have:
A Tci

A TC

To,

T c2

2

Hence, at the limit, if we imagine two communities N3
and N2, with a long-distance traffic Ti between them,
assembled for the purposes of argument into a single
community (see figure 5), they will have, between each
other, a local traffic TUj represented by formula (1). The
above assumption gives us:
A Ti

A Tu

Ti

Tu

which, in view of the value of Tu, gives:
^

/XT \ 1- /XT
Ti = .tu (Ni)
ki (N1 ->.XTX
N2)

N, N

2

Nj. + N2

(3)

in which ki (Nx N2) is a factor independent of Nx and
N2, characterizing the circuit from Nx to N2. This is the
formula we suggest to represent long-distance traffic.

found by use of curves like those in figure 2, by finding
the curve at the intersection of the two straight lines
parallel to the axes and plotted from the points —- and —2.
K
K
If we assume telephone exchanges at a higher level, that
is to say, if Nx and N2 are nations, a formula of this kind
can be devised to represent international traffic.

3. The effect of third communities
A little reflection will show that the above reasoning
tends to generalize the procedure adopted when considering a local network divided into three groups N1?
N2, and N3, and to carry into the factor ki the effect of
the presence of third communities N3.
It would, of course, be conceivable to attempt a more
rigorous algebraic representation than that proposed,
covering all N3 groups. At the limit, it is clear that each
community has traffic sending and receiving fields which
act on, and modify, the lines of force of the exchanges of
all the others and that, to some extent, the local traffic
exchanged between two offices in London, for instance,
depends theoretically on the number of subscribers in
France, the United States, and so on.
This intervention of third communities can be a fundamental element of kl5 all other factors remaining identical.
In the arrangement shown by figure 6, the term ki
characterizing the relations between A1 and A2, must
a priori be strongly reduced by reason of the community A.
Similarly, the traffic between B and C must be reduced by
this same effect, in relation to what it would be between
two towns B' and C' presumed identical in other ways,
except for the proximity of A. Similarly, if the factor ki
(B->C) characterizes exchanges between B and C and
ki (B1 -* Q), exchanges between Bx and Cl5 satellites of
B and C, we might get a very considerable difference:

It meets the following condition: at the limit, it shows
the local traffic between exchanges when we are observing
a set of double communities (N1? N2), identical by virtue
of Nj and N2 but differing in other respects (distances,
economic relations, the cost of calls, the effect of which is
condensed in the term ki).

because of the reducing effect of the third communities
B and C as regards exchanges from Bx to Q, whereas all
other factors might seem to be the same.

The factor k, relative to a circuit, being known, the
traffic between the two communities Nx and N2 can be

These third communities will have little effect on
circuit design, since the star-shaped communication net-

ki (Bx-*Q) <ki(B-C)

Figure 5
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Figure 6

N2)

Ta - B (N, + N2)
~ tA Nj. N2

We shall conventionally assume that the weighted
mean kr of ki is the specific figure for the distance r.
We shall then try to show the evolution of kr with r by
some simple law (an appropriate unit being used to
evaluate r). We might try f(r) = — 2
ra
works (routes, long-distance circuits, etc.) will in practice
attenuate the dispersion of the value of k. For example,
in the instance represented in Figure 6, there will not in
general be a direct link between B± and C1? the traffic
between these two towns being included in that between
B and C and routed with it via the same channel.

4. Other facts governing the volume of traffic exchanged
It would seem that the effect of the factors other than
Nx and N2 can be only empirically ascertainable. One
possible procedure would be as follows:
We must seek the effect of a known factor distance.
For a given country, for instance we might classify
couples of towns of which the reciprocal traffic can be
isolated and measured in pairs, at identical distances r.
For every pair (A, B), we shall observe the values TA B,
A, tA; TB, Nj and N2, and from formula (3) we shall
TB
try to discover the values of ki, such as :
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Thus the relations between two towns A and B with
Nx and N2 subscribers, and a distance r (A, B) apart will
be governed by the expression:
Ni N2
.
xc
T -► B = T f (RA, B) S (A, B)
(4)
N, + N2
A

A

the factor S (A, B) representing the extent to which the
traffic on the circuit A to B deviates from the mean.
Similarly, coefficients can be sought to correct formulas (1) and (2) in local networks when the behaviour

The form

is justified. The reason is that we can consider
ra
message traffics as representative of exchanges of persons or things.
We can suppose that the difficulty encountered in such exchanges
depends on distance as well: if A R1 be the deviation for the disAT
tance R1 which will cause a drop — in exchanges, the deviation A R2,
x

which will cause the same drop for the distance R2 will be such that
A R2 _ A Rj,
other things being equal.
R,
Rn
In these circumstances we can write:

T

— a

R

of the populations concerned is far from homogeneous.
Such coefficients will, for example, be necessary for a
town divided into districts of a very different kind
(residential suburbs, business areas, etc.).
Formula (4) can be used for international relations,
r being the distance between the medium-distance centres
of national subscribers.
Once we have made provision for the known factors
(distance, number of subscribers) we can go on to
characterize the factor s as a function of the other factors: linguistic, political, etc.
We suggest that:
— f(r) s be the factor of intensity of the relations,
which is the product of the following two
factors:
— f(r), the characteristic function of distant relations,1
— s,

We cannot say in advance whether the characteristic functions of
distant relations will be identical according to the kind of community in question, within a country, between countries, etc.
In the study mentioned above, by Mr. Chemarin and Mr. Tagliavini, this function was f(r) = -A- for the following values of n:
n

n

Such a law may serve a variety of purposes. Here are
some of the problems for which it would be useful.
5.1. Circuit planning
Circuits can be used by the whole population or by the
fraction which possesses the requisite equipment. From
extrapolation of statistical data, we can estimate what
Nx and N2 will become, whether the development take
the form of a population increase or a growth in industrial
equipment.
Multiplication by two in ten years is a figure frequently
used for planning industrial development, and in many
countries the number of telephones in use doubles in this
time. Hence a suitable formula expressing traffic volumes
as a function of the users involved will help us to estimate
the growth in traffic exchanged by users as such users
become more numerous.

the factor of relative demand.

1

r (km)

5. The point of having a law representing traffic flow
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local distance
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2
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300
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5.2. Technical applications
A formula of the kind suggested is suitable for communications of all types, when individual frequencies, or
an average frequency of use, can be measured. Hence our
formula can be used for all sorts of purposes—postal
traffic between different areas, marriages between people
in different districts or countries, etc.
Let us see how it could be applied to road traffic problems.

and it was suggested that the price of calls over the distances shown
should also be proportional to n.
On this assumption the amount of income to be provided for,
for a given period, between towns A and B, in which demand was
average, was:

Figure 7 shows a town traversed by a river. In the town
there is a bridge linking the left and right banks. The
traffic system is so organized that the bridge is essentially
reserved for the town's internal traffic.

R

If the population be homogeneous, we may reasonably
make the following assumptions:

(A,

B)

=
P
N1 + N2

N1

N2

P being a fixed sum, independent of the distance between A and B.
The above function f(r) is the approximation of f(r) = -A _
1
r being expressed in units equal to 3.25 km.

a) On both sides of the river, the number of cars
owned will be proportional to the population;

Figure 7
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b) The ratio of probabilities in favour of the destination of a car being in area 1 or area 2 will be the
ratio between the populations of the two areas.
If this be so, this ratio will also be equivalent to the
ratio between the numbers of cars on either bank. Let
there be Nx cars on one side, N2 on the other. Then the
probability that a car of the group Nx will be going to
N2
.
area 20 is:
NX + N 2
If, for every car, we know how many times on the
average it is used per day (n), them the Nx cars in area 1
will be used nN1 times in all, so that on the average the
bridge will be crossed :
1

n

~^
times. This is similar to formula (1).
NX + N 2

By extrapolation, with suitable correcting factors to
allow for long journeys, the formula can clearly be used
to forecast motor traffic between regions or between
countries, and might well be useful for such purposes as
calculating the size of a cross-Channel motorway.

5.3. The human sciences
The form of the function T = F (Nl9 N2) representing
the traffic between two communities leads, if Nx = Nn +
N12, to:
F (N„ N2) ^ F (Nu, N2) + F (N12, N2).
The same occurs with the earthworm, whose reactions
cannot be reduced to the sum of each of its sections after
it has been cut in two. This is an illustration of the fact
that, even in the quantitative expression of their manifestations, living phenomena seldom follow a linear process.
This inequality strengthens the legitimacy of the notion
of " community" in that it suggests, apart from the
immediate idea of a collection, also the more subtle idea
of living individuals.
The telephone traffic between two communities is not
a bad index of their relations in general. If the formula (4)
is a good means of interpreting measurements of telephone traffic, it should be of interest to the sociologist,
the economist, and the philosopher.
The function f(r) characterizing long-distance relations,
used in conjunction with relative-demand factors, might
well be used to prepare a chart showing the intensity of
relations.
In assessing the intensity of relations, formula (4)
eliminates that factor the unevenness of which is the
greatest preoccupation of our times, namely, the stage of
technical development. It would clearly be wrong to
measure these intensities directly from the traffic observed,
since this would make them depend on the size of the
population. Nor would it be right to relate them to communities of similar size, because a town with a big
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industrial development will automatically have more telephone traffic than a town of the same size but less highlydeveloped, but this may not mean that demand is greater.
Such intensities must be assessed in relation to the industrial instrument used for the relations and we shall have
to assess to what extent this instrument is used for relations other than internal.
The factor k may, exceptionally, be greater than 1 (for
example, in local networks), but it will normally vary
between 1 (full cohesion) and 0 (total interruption).
Everybody recognizes that traffic intensities develop, as
is proved by the figures for telephone traffic. If we
imagine the function f(r) fixed in time, we ought to find
the following relation between increases:
AT

T

=

At

t

A N2 _ A (N, + N2)

.JNi
' Nx

*N2

N1 + N2"-

that is to say, an x % increase in population should lead
to an x % increase in traffic too, if t remains constant.
Now in France, for example, there was in 1960 an 8.8 %
increase in the number of telephones (and figures show
that increases in other countries were similar). While the
average inland traffic remained almost unchanged, there
was a 16 % increase in international traffic, i.e., more than
the effect of the increases in Nx and N2 under the present
theory.
This means that f(r) is a function of time too. (This may
also be the case, but to a lesser extent, with the factors of
relative demand). Here, again, we might look for a
simple empirical law of variation.
If, for example, f(r) = —, we might express a as a
ra

function of time.
Or we might try to keep an absolute form for f(r) and
seek a law showing how the unit distance evolves with
time.
The fact is that there is for our purposes a clear equivalence between the concepts of distance and intensity of
relations. This is brought out by current usage: our
friends, our relations, the people we keep in touch with
are those " close to us."
The latest annual statistics could be used (by an analysis of increases) to enable us to discover the characteristic function of international relations and the law
demonstrating how the unit distance changes with time.
Thus our formula (4), made up of terms evolving in a
known manner, could be a powerful tool for forecasting.
Let us suppose that a better adjustment of the unit
distance, such as would allow this characteristic function
to represent traffics observed at a certain time, leads to
values of r' < r, corresponding to values of r earlier on.
Could we not agree that the change from r to r' would
be a suitable yardstick for the process of bringing the
nations closer together ?
^
. .
(Translated jrom French)

ITU's TECHNICAL ASSISTANCE
IN

AFRICA

by

GABRIEL CORBAZ
Deputy Chief of the
Technical Co-operation
Department

— the sending of experts to study special problems or
train staff;
— scholarships and fellowships;
— the supply of training, measurement or demonstration
equipment.
These three aspects are to be found in the projects
entered in the ITU programme. In fact, eleven experts
have been arranged for, six of whom will be training staff,
and there are 83 scholarships or fellowships, and a total
of 159 750 dollars for the purchase of training material.
Moreover, two " regional" experts were included, to
carry out a general inquiry similar to the one carried out
in Asia in 1959, in order to assess the scope for improvement of national and international networks in Africa, as
well as the technical assistance requirements of the various
countries. They will inform Governments of the means
available to the ITU to help them to construct and operate
national networks and, where necessary, they will help
each Government to prepare requests for technical
assistance to this end, in particular by applying for credits
from the funds available to the United Nations Special
Fund.
The ITU programme is being carried out satisfactorily,
despite a few delays due to the difficulty of recruiting
experts or placing fellowship-holders. Experts are at their

The Expanded Programme of Technical Assistance
WHEN IT PREPARED the

programme for 1961 and 1962,
the Technical Assistance Board (TAB), which manages
the United Nations Expanded Programme of Technical
Assistance, was aware of the need to allocate a part of
the credits available for assistance to newly independent
African countries. This was at the end of 1960, and it was
in the summer of 1961 that Ecosoc, through its Technical
Assistance Committee (TAC), approved the special
programme prepared by all the specialized agencies. A
sum of 8 million dollars was earmarked for this purpose
from the funds available for the Expanded Programme.
The share of the ITU amounted to 571 050 dollars. It
enabled a certain number of projects for assistance to the
telecommunication services of 17 newly independent
countries to be planned. These credits were quite separate
and distinct from those devoted by the United Nations
to the Congo (Leopoldville).
Actually, this first programme was prepared rather
hurriedly, for the new Governments were unable to
establish a careful co-ordination of the assistance proposed by the various organizations taking part in the
Expanded Programme. Moreover, many offers of technical aid were made to them at the same time on a bilateral
basis by certain countries. Governments were therefore
led to accept projects submitted without too much
coherence, and which sometimes even overlapped. The
TAB had still to set up a system of representatives in these
countries who could help national organs to co-ordinate
programmes while establishing an order of priority among
requirements. In view of this situation, it is interesting
—and reassuring—to note the interest shown in telecommunications, which proves that Governments have
clearly understood that, whatever form they may take,
they constitute one of the essential elements of the economy, or even of the policy of a country.
The offer of technical assistance by the ITU took the
triple form provided for by the regulations of the Expanded Programme; i.e.:

Accra. Ghana's Telecommunication Institute
at which an ITU expert is co-operating.

posts in Dahomey, Guinea, Ghana and Nigeria, while
others are about to leave for the Chad, the Central
African Republic and Madagascar. One expert will be
going to the Togolese Republic, another one to Ruanda
and to Burundi. Fellowship-holders of the Cameroon,
Congo (Brazzaville), the Ivory Coast, Dahomey, Gabon,
Mali, Niger and the Central African Republic have
already completed, or are attending, training courses.
Fellowships have also been granted to Kenya and to
Tanganyika to enable their technicians to attend training
courses in Europe. Training material has already been
sent to Africa, while orders have been placed and tenders
invited for a large sum.
One serious difficulty, that has fortunately been overcome, arose during the implementation of this programme
owing to already existing bilateral aid. This factor had
to be borne in mind when experts were sought and
fellowship-holders placed; even the type of material was
affected. As far as fellowship-holders are concerned,
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close co-operation led to combined action by the ITU
and a Government which had planned a training centre
for African telecommunication technicians. The material
supplied was also chosen bearing in mind the type used
by instructors sent under bilateral aid schemes.
The Expanded Programme prepared for 1963 and 1964
contains a slightly smaller number of ITU projects as
compared with the first African programme. This can be
explained by the fact that a large proportion of the
material requested was supplied in 1962. Moreover, coordination of technical assistance programmes has been
more effective owing to the setting up of national committees whose task it is to prepare these programmes.
These committees were able to establish orders of priority,
often dictated by the requirements involved by the completion of national development, plans recently adopted.
It should be noted further that the ITU programme
included a meeting in Paris of technicians from new
countries to follow a study cycle about telecommunication networks. The French Administration was kind
enough to place all its means at the disposal of the ITU
to facilitate the organization of this study cycle.
As • outlined above, the ITU can—through its work
under the United Nations Expanded Programme—make
a useful contribution to the assistance brought to new
countries in Africa which wish to improve their telecommunications. It is fully aware of the importance of
this mission and will continue to seek all means which
will guarantee the best results, thanks to the efficient cooperation of its Members.

United Nations Special Fund
The ITU has been entrusted by the Director of the
United Nations Special Fund with the implementation of
two projects concerning telecommunications.
They both relate to staff training. Although the countries involved did not gain their independence recently, it
seemed appropriate to mention these projects.
One of these projects, in Libya, has resulted in the
designation of a director, who is at present working out a
training programme with the Ministry of Telecommunications. Two instructors will soon be arriving to staff the
institute.
The second project affects the Sudan, where a training
institute for senior engineers has been planned. The
Government has asked that the two ITU experts already

on the spot should be entrusted with launching this
project.

Aid to the Congo
It would be impossible to conclude this brief survey
without mentioning the role of the ITU in the Congo
(Leopoldville), within the framework of the civil action
undertaken by the United Nations. The programme
envisaged for telecommunications caters for three
projects; i.e.:
a project for the operation and maintenance of
existing telecommunication facilities;
a project for sending scholarship-holders to Europe;
a project for training telecommunication staff on
the spot.
The first project comprises the despatch of technicians
to maintain the existing network, with the subsidiary
task of training Congolese staff to carry on this maintenance. It also comprises two experts to advise the
Government about the improvement or development of
the network.
The project for the granting of scholarships has given
rise to an interesting co-operative venture between the
ITU and two countries that are willing to receive a
certain number of students under their bilateral aid
programmes. In this way, fifty Congolese technicians will
be able to study in Europe to enable them to contribute
efficiently to the operation of the network.
As regards the training of telecommunication staff on
the spot, this project has started in a small way with the
co-operation of technicians sent under the operating
project. Experts are being sought at present to give this
project its definitive form.
This brief survey has been confined to action taken by
the ITU as part of its work under the United Nations
technical assistance programmes. However, mention
must also be made of the work being done by the CCITT
and the CCIR, resulting in the preparation of an interconnection Plan, and of the IFRB's contribution, which
is preparing a seminar for Africans relative to frequency
management and the use of the radio frequency spectrum.
The Telecommunication Journal recently published a
report about the Dakar meeting which considered the
whole of the telecommunication problem in Africa.
Hence, it seems unnecessary to deal once more with this
particular aspect of ITU assistance to African countries.
(Translated from French)

INTERNATIONAL RADIO
CONSULTATIVE COMMITTEE
(CCIR)

Smoothed monthly sunspot numbers
Predictions for the coming months:
1962 September
28 October
December
24

27

1st September 1962

November
1963 January

25
23

(Values kindly provided by Prof. Waldmeier, Federal Observatory, Zurich)

284

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.
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Nucleus. 22, avenue Foch, Paris 16e. Ann6e 1961. N°3.
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P. 461-464. Bertemes, A. Le r6seau de tel6communications du
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r6seau d'interconnexion de t616communications par satellite
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Baril, M. Amplificateurs param6triques a diodes TH.D.
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Paris 6e. Annee 1962. N° 125. P. 167-172. Lefevre, C. Etude
et realisation d'un oscilloscope TV a transistors. — P. 180181. Le projet Telstar.

ENGLISH
Communication and Electronics. 33 West 39th Street,
New York 18, N.Y. Year 1962. No. 60. P. 81-83. Judge, W. J.
Multiplexing using quasiorthogonal binary functions. —
P. 83-90. Whitney, W. The new line concentrator No. 1A. —
P. 90-94. Johanson, A. E. Recording and visual analysis of
noise errors. — P. 97-101. Becker, F. K., Davey, J. R.,
Saltzberg, B. R. An AM vestigial sideband data transmission
set using synchronous detection for serial transmission up to

3000 bits per second. — P. 101-105. Saltzberg, B.R., Sokoler,R.
A multifrequency data set for parallel transmission up to
20 characters per second. — P. 105-110. Bartelink, E. H. B.
New problems in transmission maintenance of communications circuits and their effects on test equipment design
concepts. — P. 110-116. Chang, S. S. L., Harris, B. An
optimum self-synchronized communication system.
Control Engineering. McGraw-Hill Publishing Company,
Inc., 330 West 42nd Street, New York 36, N.Y. Year 1962.
No. 7. P. 87-89. Dirocco, J. Potentiometric amplifiers improve
impedance buffering. — P. 100-102. Marcus, L. G. Microwave links transmit radar data. — P. 107-111. Mc Gregor, O.,
Skoumal, S. An economic comparison of data transmission
systems.
CQ, the Radio Amateur's Journal. 300 West 43rd Street,
New York 36., Year 1952. No. 6. P. 37-42, 118. Monroe, M.,
Monroe, D. 50 Mc propagation effects ; mid-point report on
a six-year DX study. — P. 50-53. Marriner, E. H. Tower
construction. — P. 56-57. Wanamaker, E. J. The rebirth
of the negative peak modulation indicator. — P. 58-59, 104.
Giro, G. Predicting Oscar's orbit with ease.
Electronics. 330 West 42nd Street, New York 36, New
York. Year 1962. No. 24. P. 44-45. Berglund, S., Westerlund, S.
Probes for plasma research with wideband integrators. —
P. 46-49. Shergalis, L. D. High-power microwave source uses
parallel klystrons and flywheel. — P. 50-52. Gipp, D. R.
New way to measure diode recovery time.
Electronic Technology. Dorset House, Stamford. Street,
London S.E.I. Year 1962. No. 7. P. 252-260. Philipps, G. J.,
Manton, R. G. Crystal-diode modulators. — P. 261-263.
Lucas, W. J. Crystal diode admittance. — P. 269-276.
Scanlan, J. O. Properties of the tunnel diode.
Electrotechnical Journal of Japan (ETJ). Yuraku-cho,
Tokyo. Year 1962. Vol. 6. No. 3/4. P. 83-87. Manabe, S.
The non-integer integral and its application to control
systems. — P. 115-119. Akao, Y., Otsuka, J. Experimental
results of " power line radio system ".
Journal of the Institute of Electrical Engineers of Japan
(The). 2-8 Fujimicho, Chiyodaku, Tokyo. (.Articles in
Japanese with English summary). Year 1962. No. 1. P. 17-22.
Shimbo, O., Kuwagaki, D. The frequency distribution of
crosstalk over all channels produced by quantization in the
case of frequency-division multiplex PCM system. — P. 3543. Tsuchiya, K., Ishii, T., Kikuchi, H. Relation between
the life and the kind of contact materials on polar relays as
used in communication engineering. — P. 51-57. Kajiura, H.
Selecting finger of crossbar switch. — P. 58-64. Araki, K.
The characteristic impedance of the pair cable type directional coupler.
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Alta Frequenza. Associazione elettrotecnica italiana,
10, Via San Paolo, Milano. Anno 1962. N° 6. P. 319-323.
Fabri, G., Svelto, V. Rivelatori di radiazioni nucleari a semiconduttore. — P. 324-328. Braccesi, A., Sinigaglia, G.
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P. 89-101. Vighi, A. Centrali automatiche di energia per
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Anno 1962. N° 111. P. 50-55. Gensous, B. Apparecchiature
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satelliti. — P. 47-48. Minnucci, C. Effetto dell'ammettenza
di ingresso negli amplificatori. — P. 49-50, 53. Lercari, E.
Impianto centralizzato resistivo a scala compensata.
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1962. N° 6. P. 171-176. Miceli, M. Corretto montaggio degli
amplificatori RF a griglia schermo. — P. 177-179. Martinelli, P. Modulazione profonda ma buona.
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S. 263-266. Seifert, F. Messungen der Frequenzabhangigkeit
der Admittanz planparalleler Raumladungsdioden im Lauf-
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O. G. Die Frittung von Sprechkreisen in Fernmeldeanlagen.
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(Le service telex se d6veloppe). — P. 167-169. Buclin, R.
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Przeglad Telekomunikacyjny. 2, Barbary, Warszawa.
Rok 1962. Nr. 2. Str. 33-37. Molski, J. Ekranowane kabiny
pomiarowe. — Str. 43-48. Joniak, J. Telefonia nosna
systemu Z 12 N.
Nr. 3. Str. 65-71. Rydz, L. Bardziej ekonomiczne
rozwiqzywanie central automatycznych syst. Strowgera
produkcji krajowej. — Str. 71-79. Miszczak, S. Urzqdzenia
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Calendar of ITU conferences and meetings
Date

Place

Title

1962
International Telegraph and Telephone Consultative Committee (CCITT):
10-13 September

Working Party 3 of Study Group IV (Maintenance programme)

Geneva

12-18 September

Working Party of Study Group II (Intercontinental telephone service)

Geneva

14-17 September

Working Party of Study Group IV (Variation of equivalent)

Geneva

18-21 September

Working Party 5 of Study Group IV (New activities)

Geneva

19-26 September

Study Group II (Telephone operating and tariffs)

Geneva

27 Sep.-2 October

Study Group III (Tariff principles)

Geneva

2-8 October

Study Group VI (Protection against corrosion)

Geneva

3-12 October

Study Group I (Telegraph operating and tariffs)

Geneva

9 October

Joint Working Party of Study Groups V and VI (Lightning)

Geneva

10-19 October

Study Group V (Protection)

Geneva

15-19 October

Special Study Group C (Noise)

Geneva

22 October

Joint Working Party of Study Groups V and XV (Power feeding of repeaters)

Geneva

23-26 October

Working Party of Study Group XV (Telegraph circuits)

Geneva

29 Oct.-9 November

Study Group XV (Transmission systems)

Geneva

5-16 November

Plan Sub-Committee for Latin America

Bogota

12-16 November

Working Party of Study Group XIV (Facsimile transmission)

Geneva

19-22 November

Working Party of Study Group IX (Telegraph transmission performance)

Geneva

23-29 November

Working Party of Study Group IX (Voice-frequency telegraphy)

Geneva

30 Nov.-5 December

Working Party of Study Group IX (Telegraph maintenance)

Geneva

1 October

Group of Experts to study the possibility of revising the procedures for Ordinary
Administrative Radio Conferences and the structure of the Radio Regulations

Geneva

1963
International Radio Consultative Committee (CCIR):
16 January-15 Feb.

New Delhi

Xth Plenary Assembly
Internationa] Telegraph and Telephone Consultative Committee (CCITT):

5-14 February

Plan Sub-Committee for Asia

23 March-26 April

ITU Administrative Council (18th Session)

Geneva

4-24 June

Second Session of the Panel of Experts to consider measures to reduce congestion
in the frequency bands between 4 and 27.5 Mc/s

Geneva

Extraordinary Administrative Radio Conference on Space Communications

Geneva

7 October

New Delhi

Invitations accepted to conferences or meetings external to the Union
Date
1962
18-30 October

Organization

World Meteorological
Organization (WMO)

Nature of conference
or meeting

Third session
of the Regional Association
for Asia

Place

Bangkok

Representatives

Mr. T.

CLARKSON,

(ITU'S

expert)
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The following letters indicate the languages in which documents are published:
(S) for Spanish
(R) for Russian

(F) for French
(E) for English

(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. 72 (May, 1962).
Trilingual edition F, E, S.

II. Forthcoming publications
Summary of Monitoring Information received by the IFRB.
No. 73 (June 1962).
Trilingual edition F, E, S.

Alphabetical List of call signs, 1st edition (List VII.B).
Multilingual edition F, E, S, R, C.

High frequency broadcasting schedules (4 publications per annum).
Trilingual edition F, E, S.

International Telegraph and Telephone Consultative Committee (CCITT),

Collection showing the action taken by Administrations and private
operating agencies in connection with the Optional Provisions of
the Telegraph and Telephone Regulations, (Geneva, 1958), 2nd
series.
Editions in separate languages F, E, S.
List of point-to-point radiotelegraph channels.
Trilingual edition F, E, S, possibly R, C.
List of fixed stations, 1st edition.
Trilingual edition F, E, S.

Standardized test chart for facsimile telegraphy (including phototelegraphy).
Bilingual edition F, E ; possibly S.
Directives
Editions in separate languages F, E, S.
II Plenary Assembly, New Delhi, 1960.
Red book
Vols. I bis, II bis, III, IV, VI and VII.
Spanish edition.
Vol. V.
Editions in separate languages F, E, S.

Conditions of sale
All documents ordered from the General Secretariat of the ITU (Place des Nations, 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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TMC

Extensible Line Connector
Subscriber Unit

The TMC Extensible Line Connector provides complete telephone service to ten subscribers using only one exchange line, and is extensible to accommodate twenty-two
subscribers using four lines. Thus four pairs out of a cable free the remaining pairs
either for new subscribers or for connection to other TMC Extensible Line Connectors,
permitting further groups of ten to twenty-two subscribers to be given service.
The equipment is designed around three types of jack-in relay set so that very simple
stage-by-stage extension may be made from 10 subscribers working over only one pair
to 22 subscribers working over four pairs. It consists of two units-very simple to
install and maintain. The compact Subscriber Unit is supplied as a fully wired framework for wall or rack mounting and a weatherproof case, suitable for wall or pole mounting, is available as an optional extra. No battery or power is required at the Subscriber
Unit, and no control pairs are needed. The Exchange Unit is also a small framework
fully wired.
Tell us of your immediate requirements and your plans for future development, and we
will submit quotations and recommendations.

Exchange Unit

TELEPHONE MANUFACTURING COMPANY LIMITED
TMC

Telephone Equipment Division, Equipment Section
Martell Road • West Dulwich • London S.E.21 • Telephone: Gipsy Hill 2211
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STC
communication and control

cables
Contractors to the
British Post Office
British Railways
British Commonwealth
Government Departments
and numerous Home and
Overseas administrations

Write for STC
Cable Catalogues
STC DEVELOP, MANUFACTURE, AND INSTALL ALL TYPES OF COMMUNICATION AND CONTROL CABLES

Standard Telephones and Cables Limited
CABLE AND WIRE GROUP:
62/IBH

CONNAUGHT HOUSE • 63 ALDWYCH • LONDON W.C.2

F
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EQUIPMENT

RX.5-C

SPACE DIVERSITY PLUS
FREQUENCY DIVERSITY
The RX.5-C represents a notable advance
in FSK receiver design. The design concept
centres on greatly increased 'good-printing'
time when compared with conventional
limiter and discriminator techniques.
Intensive study of field conditions has led
to the incorporation of features particularly
attractive to the discerning operator.
The equipment is fully tropicalized.

The following reception
facilities can be supplied:
A1, A2, F1, F6 and A3
Frequency Range2-30Mc/s.
Power Supply 200-260
volts a.c., 40-60c/s.

Standard Telephones and Cables Limited
RADIO DIVISION

62/9E

OAKLEIGH ROAD

•

NEW SOUTHGATE • LONDON, N.11

STC LIGHTWEIGHT HEADSETS,

designed for use by private and public telephone operators

and approved by the British Post Office, are fast superseding the use of the older breast type instruments.
The main advantages of this STC product are extraordinary light weight, a high degree of comfort, stability
and manoeuvrability and constant level of transmission regardless of head movement. The headsets are
made in black, grey or ivory nylon plastic which is virtually unbreakable.
The "Rocking Armature" principle—an important STC development in telephone receiver design—which
gives improved sensitivity and frequency response has been incorporated into these instruments.
Write or telephone for leaflet D/104

Standard Telephones and Cables Limited
TELEPHONE SWITCHING DIVISION
62/1D

OAKLEIGH ROAD ■ NEW SOUTHGATE • LONDON

- N11

- ENTERPRISE 1234

Lorenz Teleprinter LO 15 R
TlLEIMPRIMEUR LORENZ LO 15 B

The Lorenz Page Printer features every progress made in
the field of teleprinter engineering. A smooth ribbon feeding
and the moving type bar carriage permit easy reading
on the local record copy of incoming and outgoing
messages. Reperforator and tape transmitter attachments
allow operation with the internationally admitted print-out
rates and, thus, maximum exploitation of the teleprinter.
Le teteimprimeur en page Lorenz est dote de tous les perfectionnements offerts par les derniers progtes de la
technique des teteimprimeurs. Gtece au ruban non scintillant et au chariot mobile, il permet la lecture ais6e des
messages d'arriv§e et de depart. Des Squipements & bande
perforce, h incorporer dans la machine, assurent le rendement maximum du teteimprimeur par la transmission et la
reception des messages k des vitesses maximums admissibles sur les teseaux telex.

SEL

STANDARD ELEKTRIK LORENZ

ASSOCIÉE A
ITT

CANADA CHOOSES
CM CARSii
Telecommunications and Canadian Pacific Communications
have recently placed orders worth approximately half a million
dollars for CM Multiflex equipment for the expansion of
existing terminals on their radio trunk circuits in eastern
Canada. The stations at which CM equipment will be
installed are shown on our map.

I
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|f|j AUTOMATIC TELEPHONE & ELECTRIC CO. LTD. I

STROWGER HOUSE, ARUNDEL ST., LONDON, W.C.2 • TEL: TEMPLE BAR 9262 • STROWGER WORKS,
LIVERPOOL 7 1
AT800I

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
o

l

i

v

e

t

t

Ivrea (Italy)
San Lorenzo Factory
Telephone: 36.72
Cable Address: Teleolivetti Ivrea
Telex: 210 43

i

PR 2/1962

It's a small world

Distance is no object nowadays. Modern means of
communication link up nations and continents instantaneously. What used to be an impossibility has
become a matter of course.
The Hasler Works have been taking a purposeful
part in this evolution for over a hundred years. One
outstanding

example is the electronic

Hasler-TOR

System, a MUX-ARQ Equipment which detects errors
in radio telex traffic and corrects them automatically.
This technical masterpiece is at work in every continent, day and night, year after year, non-stop and
quite untended.
It is with achievements like this that we endeavour
A_.

For 110 years

Haslei^JBerne

TELEPHONE EQUIPMENT AND PRECISION INSTRUMENTS

to give our worldwide clientele ever better service.

Switzerland

Telex 32 413

Phone (031) 6411 11

terminaux

SPÉCIALISTE

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, etc..SAGEM 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 •

TELESAGEM -

PARIS

•

TELEX 20.815

Fils, cables et
cordes pour
installations
telephoniques

Cable pour
central telephonique
Securite de fonctionnement - Installation
facile - Poids leger - Economique - Duree
de vie illimitee - Livrable en diverses
constructions.
N.V.

POPE'S

DRAAD.

EN

LAMPENFABRIEKEN

-

VENLO

-

HOLLAND

ADVERTISE IN THE
TELECOMMUNICATION JOURNAL !
The Telecommunication Journal is the official organ of the International Telecommunication Union, the United Nations specialized agency for telecommunications.
It appears once a month in separate English, French and Spanish editions. It is read
by the senior officials and directors of all major organizations, both governmental and
private, which operate telecommunication services, and it is a unique medium of
publicity for the manufacturers of equipment used in the management and operation
of such services.

For further information on advertising in the Telecommunication Journal, contact
Annonces-Service Post S.A., Wydackerring 140, Zurich 9/47.
')

A

call

from the north...
For the Commonwealth round-the-world telephone cable system
L M Ericsson will supply the intercontinental switching centres at
Montreal and Vancouver, which will link the Canadian National
Network with the Atlantic and Pacific cables.
I
OD CONNECTIONS
SYMBOL OF GOOD
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This is L M Ericsson, a name and an organization that
means
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Designed on the L M Ericsson Crossbar System, these switching
centres will connect calls between Canada, Europe and Australia.
They represent a step forward in the world-wide automatization of
the Commonwealth Communications Network, which will permit
direct dialling between continents,
0

Telephone administrations throughout the world know the L M
.
,
Ericsson Crossbar System. They know they can depend on 1mproved, faster service for subscribers. They know they can cut
.
,
...
, r
operating and maintenance costs immediately and for
years to come.
1

LM ERICSSON TELEPHONE COMPANY
STOCKHOLM 32 • SWEDEN
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THE NEW

Wall Telephone
THAT HAS
EVERYTHING!
RELIABILITY...
STRENGTH...
GOOD LOOKS
From AEI comes the excellent wall
version of their Centenary Neophone. Elegantly styled and available in a choice of black or two-tone
grey*, this outstanding telephone is
made in impact-resisting injection
mouldings—strong enough to withstand a long life of rugged treatment.
The proved advantages of its deskversion companion, the Centenary
Neophone, have all been embodied
in this Wall Telephone—the revolutionary lightweight handset; printed wiring for maximum reliability;
easy-to-read dial with stainless steel
or plastic fingerplate.
The new AEI Wall Telephone, with
automatic regulation as an optional
feature, will operate on local lines
of 1,000 ohms loop resistance, and
is provided with a specially designed and simply attached wall
bracket.
* Other colours by special contract.
You can have full details of this up-to-date Wall
Telephone by sending now for the informative
illustrated booklet.

Associated Electrical Industries Ltd
AEI

Telecommunications Division
Telephone Apparatus Department
Woolwich, London S.E.18, England

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 VAdministration Franqaise des
Postes et Telecommunications.
S.A.C.M. etudie et construit:
• 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 enfm
Vessentiel des equipements
basse-frequence de radiodiffusion;
• prise de son ; distribution
des modulations; magnetophones fixes.
■

SOCI£T£
ALSACIENNE
DE CONSTRUCTIONS
M&CANIQUES
energie nucleaire
telecommunications
electronique

69 RUE DE MONCEAU PARIS 8e

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

handbook ensuring prompt and smooth handling of
is a

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 67 countries. So every telex-subscriber is able to identify
immediately the sender of a telex message whichever the country of origin may be.

ANNUAIRE INTERNATIONAL TELEX
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est un manuel cree pour permettre des communications
telex rapides. Cest un repertoire eprouve des abonnes telex repartis sur 67 pays du
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 federale allemande. L'ouvrage se compose de 2 volumes sous reliure
plastique : Le volume N° I serf au depart des communications telex. 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

