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The Apollo 7 triumphand the Cable and Wireless
contribution
:

:

■'

The Apollo 7 mission was a great
achievement, both by the
Astronauts and the international
army of specialists who made
i
ft
it possible—and not least by
Cable and Wireless.
■
BH| The Group provided complete
■ communications facilities from
the Ascension Island earth
m
W station, microwave links from
W Antigua, radio and data circuits
from Bermuda and relay facilities
from Fiji and Tortola.
For all its success and drama, however,
the Apollo mission reflects only one facet of
the Group's global operations which
cover 53 countries. As the biggest international
communications operator in the world,
J|
Cable and Wireless is concerned with every
aspect of communications.
0^.
At Hong Kong and Bahrain, earth stations for public
service are under construction. Another is
scheduled for Jamaica, and more are proposed for
various other territories. This great programme
represents one of the many means by which
Cable and Wireless keeps the nations of
the world in ever closer touch.

-CABLE AND WIRELESS
Mercury House, Theobalds Rd., London, W.C.i.

Biggest International Communications
Operator in the World.

The Ascension Island earth station,
f forerunner of Cable and Wireless earth stations
\ in Hong Kong, Bahrain, Jamaica and elsewhere.

HF
Efficiency
Experts

Granger multicouplers let one antenna serve two or
even four HF transmitters simultaneously without
interference or interaction. Each transmitter functions as if it were the only one in the circuit.
Efficient... save on antennas and ground space.
Granger balun transformers provide the most
efficient way to transfer power from transmitter to
antenna. Efficient... use economical 600 ohm
lines on the long runs from transmitter to antenna
and still get the 50 ohm coax connections where
you need them.
Let G/A baluns and multicouplers help make you
an efficiency expert in designing new HF systems
... or improving older installations. Write for
complete data.

Granger
Assaciates

GRANGER
/ANTENNA AND TRANSMISSION
DIVISION

1601 California Avenue, Palo Alto, California 94304
Granger Corner, 1 Brooklands Road, Weybridge, Surrey, England
1-3 Dale Street, Brookvale, NSW, Australia

GEC

of England
make
Multiplex for
a multiplicity
of purposes

ςεc

GEC Multiplex equipments are designed first and foremost to meet
both CCITT and North American standards. Beyond that, GEC go out of
their way to ensure that their Multiplex equipment incorporates the
flexibility necessary to serve any administration.
For example, the patching unit illustrated above, with a specially built-in
pilot meter, meets the specific requirements of the Canadian market.
The 3,000-mile overland section of the Commonwealth Cable scheme between
Montreal and Vancouver is equipped with GEC Multiplex. Similarly,
GEC Multiplex equipment will meet your requirements.
With over 40 years' experience in the design and manufacture of Multiplex,
equipment to meet the needs of the world's markets, GEC continue to
maintain their position in this field.
This is one facet of the total capability in telecommunications that is offered
by GEC.

■

Takes telecommunications
into tomorrow
GEC-AEI TELECOMMUNICATIONS LIMITED, OF COVENTRY, ENGLAND
A Management Company of The General Electric Co. Ltd. of England.
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FUJITSU Makes Constant Efforts
For More Convenient, Economical and
Highly Reliable
Microwave Systems

Type FM 6 GHz
Microwave System
Exported for the
Ministry of Works,
Posts and Telecommunication, Malaysia.

Type FM 2 GHz
Microwave System
Exported for Imperial Board of Tele1 communication of
| Ethiopia.

Our VHF, SHF and UHF microwave systems are the
latest developments in communications technology.
Especially two models are representative of our efforts
to increase performance, capacity and economy:
the FM 2 GHz all-solid-state multiple radio system
with a standard 600 voice-channel capacity for shorthaul trunk routes, and the FM 6 GHz all-solid-state
multiple radio relay system with 8 radio channels (7

working and 1 stand-by, each with a capacity of 1800
voice-channels) for long-haul trunk routes. Both feature plug-in modular circuitry, high reliability, operation and simple maintenance. Both conform to CCIR
recommendations.
And we makeFM 11 GHz models with 960 channels and
FM 7 GHz models with 600 channels, among others.
All with the same ingenuity.

FUJITSU LIMITED
Communications and Electronics
Tokyo, Japan
Cable Address: FUJITSULIMITED TOKYO

MAIN PRODUCTS: □ Telephone Exchange Equipment □ Telephone Sets □ Carrier Transmission Equipment □ Radio Communication Equipment □ Space Electronics Equipment
□ Data Communication Equipment □ Computers (FACOM) & Peripheral Equipment □ Automatic Control Equipment (FANUC) □ Telemetering & Remote Control Equipment
□ Electric Indicators □ Electronic Components & Semiconductor Devices □ Auto-Radio & Car Stereo (TEN) □ Marine Radar □ Nuclear Measuring Equipment
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And that's the best place, of course, for submarine cables,
repeaters and equalisers. We reckon they should stay down there
for at least 25 years without attention. Which is why we make
them to incredibly high standards of reliability, with nothing left
to chance.
And the shore terminal equipment too, generally duplicated
with automatic changeover to ensure utmost reliability, is made
to compatibly high standards.
In collaboration with the British Post Office we've been in the
forefront of submarine systems developments since the early
1950's. And have unsurpassed practical experience - STC
engineers have participated in 34 major projects worth
£137 million.
First with deep-water systems of 160 and 360 circuits, STC will
also be first with a 640 circuit deep-water system.
STC innovations include the master-slave power feeding system,

the

sea

and a special test lead which makes equaliser laying that much
easier.
STC cable, too - simultaneously carrying intelligence and feeding
power to the repeaters - is of optimum performance/cost design
and cannot be bettered anywhere in the world. For the very first
system to use the new 1^-inch diameter lightweight cable STC
was selected to provide all of the cable.
We don't stop at manufacturing the equipment for submarine
cable systems. Add an overall capability for systems planning,
project management installation of complete systems including
civil engineering works and services - and you have a unique
organisation able to meet any requirement, anywhere - on time!
All this, just to drop things in the sea.
Standard Telephones and Cables Limited,
Submarine Systems Marketing, North Woolwich,
London, E.16. England.

Standard Telephones and Cables Limited
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HOYLES, NIBLOCK AND ASSOCIATES

VANCOUVER

•

CANADA

Consulting Telecommunication Engineers
MF . HF . VHF: LAND, MARINE, AERONAUTICAL

SUPERVISORY CONTROL AND TELEMETRY

MICROWAVE AND TROPOSPHERIC SCATTER

SOUND BROADCASTING

CABLE, TELEGRAPH AND TELEPHONE

TELEVISION BROADCASTING

Economic analyses, feasibility studies, rate and tariff structures, project financial negotiations, system planning
and design, specification and tender documents, bid evaluation, supervision of construction, system acceptance
testing, personnel training, project procedures and records, supervision of operation
and related matters concerning telecommunication facilities
proposed by government and private industry
VANCOUVER 12, CANADA

CABLE: TELECOM, VCR; TELEX 04-50322,

3110 BOUNDARY ROAD,

NTB
AKTIENGESELLSCHAFT FOR NACHRICHTENTECHNlSCHE
BERATUNG
INGENIEURS-CONSEILS EN TELECOMMUNICATIONS SOCIETE ANONYME (S.A.)
LTD.
TELECOMMUNICATIONS
CONSULTING
SERVICES

Kirchgasse 50, 8001 Zurich, Switzerland
Cable: Teleproject Zurich
Telephone: (051) 32 33 32
As an independent consulting engineering office we handle:
Layout of complete communications networks and sections. Calculation of profitability. Calculation of fees. Detailing organizational
aspects. Infrastructure planning on the communications sector. Long-haul communications connections via wire, land and ocean
cables; radio, radio relay, and satellite communications systems. Data transmission systems. Dialing and switching systems. Teleprinter and phototelegraphy systems. Mobile stations Compiling surveys in connection with communications systems. Preliminary
studies, measurements, design, calls for bids, awarding contracts, all intermediate stages from initial acceptance until the system is
handed over ready for operation. Organization and execution of training schedules for personnel assigned to operate communications
systems.

NTB
NACHRICHTENTECHNISCHES B E R A T U N G S B 0 R O GMBH
TELECOMMUNICATIONS CONSULTING SERVICES LTD
Sebastian-Rinz-Str. 6

Only

ESB

complete

battery

6000 Frankfurt/Main
Federal Republic of Germany
Telephone: (06 11) 55 88 33

gives

you

a

telecommunications

power

package

BATTERIES. Tubular-positive, ESB Exide-Ironclad
batteries offer 20-year proven life potential, give
100% capacity for life.
CHARGERS. Complete line of fully automatic
silicon-controlled rectifiers that maintain a battery
so accurately, they prolong its life
STATIC INVERTERS. Models form 1 to 75 KVA
capable of switching loads from normal a-c to
battery in only 0-004 sec.
SERVICE. “Built-in” service comes with every
ESB telecommunications power package. In fact,
it's the only battery in the world with a “full
time serviceman attached”

World leader in packaged power

ESB

INCORPORATED

INTERNATION

GROUP

¨12 South 12 th Street, Philadelphie, Pa., U.S.A. 19107
Cablegram : ESBICOSA, Philadelphia
Distributorships available in certain countries

here's why so many people think Collins
when they think long-haul microwave
It's because Collins has the most complete line of
compatible, integrated, high performance
microwave systems for long-haul applications.
Backbone of this long-haul line are three IF
heterodyne systems: the MS-109E (3.7 to 4.2 GHz),

the MW-109E (5.9 to 6.4 GHz) and the MW-609E
(10.7 to 11.7 GHz). All are full 5-watt systems.
All meet Bell System objectives and CCIR
recommendations for up to 1200 channel loading
or NTSC colour video.

These three systems are augmented by
subsystems for baseband and IF multichannel
protection, FM terminals, wireline entrance links,
and several types of fault alarm.
Collins IF heterodyne microwave systems are field
proven in diverse applications by common carriers
across the nation.
1. MS-109E / MW-109E / MW-609E
MICROWAVE RADIO RELAY SYSTEMS

COMMUNICATION / COMPUTATION / CONTROL

2. 99E1-MW BASEBAND PROTECTIVE
SWITCHING SUBSYSTEM
3. 99D1-MW IF PROTECTIVE SWITCH
4. 37A1-MW FM TERMINAL
EQUIPMENT SUBSYSTEM
5. 99L1-MW WIRELINE
ENTRANCE LINKS
6. FA-102 SUPERVISORY SYSTEM

COLLINS

Now a complete line of
compact radio links...
Our series of all-solid-state radio link equipments
covers all the usual frequency ranges.
Features include: □ COMPACT design and SOLID
STATE FOR RELIABILITY even under severe environmental conditions ( — 20° to + 55°C—30 to 85%
relative humidity) □ PLUG IN CONSTRUCTION
for flexibility □ WIDE tolerance on power supply
□ CRYSTAL CONTROLLED oscillators □ METERING
and ALARM CIRCUITS always included □ PERFORMANCE of the RF and channelling units IN
FULL ACCORDANCE WITH CCIR AND CCITT
recommendations. □ PORTABLE VERSION available
in any type, due to compact design. (This version can
easily be used for field survey prior to network planning,
for temporary links or in case of emergency.)
Conveying data? We supply complete radio transmitter-receiver with optional order-wire, housed in
weather- and shock-resistant container, and 1 2-circuit
channelling equipment, including signalling circuit,
similarly housed. (2 containers for 24-channel capacity.) Both equipments can be operated from a 24V
battery.
Essential characteristics: Frequency ranges: 450-7000
MHz—Baseband frequencies: 6-108 kHz (24 channels), 60-300 kHz (60 channels)—Type of modulation: phase modulation—Power supply: 21-5-29V
d.c.—220V or 110V a.c.—1 5m 10%.
Full data is available from : Bell Telephone Manufacturing Company S.A., Radio and Line Transmission
Division, BP Building, 162 Jan Van Rijswijcklaan,
Antwerp, Belgium.

Modern navigation by means of
an ordinary receiver and
a Consoi map
By the end of 1969 STK will have delivered to the
Norwegian Government three complete remotely-controlled
CONSOL stations of advanced design and will be
responsible for their installation at And0ya, north of
Lofoten, at Bear Island and at Jan Mayer Island.
These stations will make it possible for a ship to determine
its position anywhere in the area between Norway,
Greenland, Spitzbergen and Novaja Semlja with the aid of
only an ordinary radio receiver and a CONSOL map.
The equipment includes pulse generators based on digital
techniques and employing integrated circuits. The stations
will operate automatically. Remotely controlled solid-state
power transmitters feeding 100-metre high antenna masts
will transmit signals over cables especially designed to
withstand the severe climatic conditions.
The CONSOL system will be a valuable supplement to the
chain of short-range hyperbolic transmitters which serve
the coastal waters of Norway.
For further information write to:
Standard Telefon og Kabelfabrik A/S,
Post Box 60 0kern, Oslo 5, Norway.

ITT
Bell Telephone Mfg Co

Standard Telefon og Kabelfabrik A/S

ITT

The demise of the
rhombic and other
conventional
antennas, or,
"It's not how long you make it,
but how you make it long/'
Here are three 17 db long-haul antennas. Two of them are very long because they rely primarily on end-fire
gain. The smallest, most reliable and least expensive of them utilizes broad-side gain through TCI's unique
Extended Aperture Principle* Write us for information and let us help you solve both your signal to noise and
real-estate problems.

*Patent Applied For

TECHNOLOGY FOR
COMMUNICATIONS
INTERNATIONAL

1625 Stierlin Rd., Mountain View, Calif. 94040 / (415) 961-9180 / Cable: TECOMINT
T

C

I

Washington Office: 2420 Wilson Blvd., Arlington, Va. 22201/(703)522-6300
European Office: TCI Switzerland, 4 Lutzelmatt St., Luzern, Switzerland

TELECOMMUNICATIONS

TERRESTRES

RADIO

SOUS

&

MARINES

SPATIALES

des repeteurs entierement transistorises telealimentes et
telesurveilles.
CAL 120

— des equipements terminaux entierement transistorises.

Systeme de transmission « N+N » sur cable coaxial leger

Fournit un faisceau principal de 120 ou 300 voies (avec dispositifs economiques d'extraction de groupes primaires) et un
groupe supplemental de 12 voies pour liaisons point a point.
II permet de franchir des distances de plus de 1 000 kilometres
avec intervalle de 500 kilometres entre stations surveillees.
Ce systeme utilise:
— un cable coaxial unique a gaine conductrice en aluminium
extrude, realise en deux versions: autoporte et enterre.

err

COMPAGNIE INDUSTRIELLE
DES TELECOMMUNICATIONS
CABLES DE LYON

ALSACIENNE

Ce systeme, d'un fonctionnement tres sur, convient notamment pour la traversee et la desserte de regions a faible densite
de population. Son entretien et son exploitation simplifies
sont particulierement economiques. II se prete a des extensions
progressives en fonction des besoins.

Le systeme CAL 120 est conforme aux recommandations du
C.C.l.T.T.

LIAISONS TiLEPHONIQUES SOUS-MARINES
120 voies 4 kHz ou 160 voies 3 kHz
et 480 voies 4 kHz ou 640 voies 3 kHz
La Compagnie G6n6rale d'Electricite livre, cles en main, des
liaisons telephoniques sous-marines completes.
Elle assure:
• Les etudes preliminaires techniques, economiques, financiers
• La realisation de la liaison, y compris pose, egalisation,
installation des terminaux
• L'assistance technique pour la formation du personnel et
la maintenance du systems
Les systemes CGE comportent:
— Cable coaxial a porteur centra
— R6peteurs monoblocs a dur£e de vie garantie

CABLES DE LYON

ALSACIENNE

170, avenue J.-Jaur&s - 69- LYON
T6I. (78) 72.05.71 - T<§lex 31.009

— Dispositifs de telealimentation, equipements de modulation
et systemes terminaux multiplex 12 et 16 voies entierement
transistorises

Liaisons deja realisees:
Hollande-Danemark, France-Algerie (Marseille-Alger et Perpignan-Oran), France-Corse, France-Maroc, France-Tunisie
Importante participation a la realisation des liaisons:
Sicile-Crete, TAT II et TAT IV (France-USA)
En cours de realisation:
France-Liban

CIT. COMPAGNIE INDUSTRIELLE
DES TELECOMMUNICATIONS
33, rue Emeriau - 75-PARIS XVe
T6I. 734.89.79 - T6lex 25.927

CIT

Power for the
remotest pi aces

But remote is one thing we're not.
When it comes to supplying out-of-the-way power
we are very much in touch.
Isotopic Thermoelectric Generators are the answer
to your needs for a stable, reliable and completely
unattended source of power for remote places.
We can supply the widest range of ITG's available.
Power outputs from 0.1 to 64 Watts for operating
periods up to ten years, with no maintenance or
refuelling during this period.
For unattended installations-marine or aircraft
navigational beacons, weather stations, microwave
repeaters, buoys, underwater systems.
Any environment - hostile coast, mountain top,
jungle, desert, arctic waste, or sea bed.

Submarine

Rated Power Rated Power
Output
Period
Watts
Years

0.2
0.5
0.75
1
2
5
10
15
25
50

5
5
5
5
5
5
10
10
10
5

Cables

Weight
Pounds

Dimensions
Inches
DIA.
HT.

240
275
285
330
460
1000
1430
1540
2400
3500

8.7
9.9
9.9
9.9
10.6
12.9
27.6
27.6
27.6
27.6

7.8
9.1
9.9
10.2
9.9
36.6
21.7
25.6
29.5
42.5

Limited

A member of the GEC Group of Companies, GREENWICH, LONDON, S.E.10
Telex: 23687
Telephone: 01-8583291
Cables: Moorings London S.E.10

Another
handicap cleared
away

High-quality
stereo programme channel
on carrier

PHILIPS

The transmission of high-quality programme material over carrier systems was
long considered almost impossible.
Crosstalk and noise used to be the natural
enemies of good music transmission.
Not longer, however, since Philips have
found a way to overcome these enemies.
The new type 8TR 319 system is designed
to include high-quality stereo programme
channels in normal telephone carrier
systems. Two monaural or one stereo
programme (bandwidth 30-1 5000 Hz),
together with two service telephone
channels, can be put in one basic group.
Aflexible layout of the equipment bay
enables the user to choose between any
combination of two receiving and transmitting mono-channels or one stereo
receiving and transmitting channel.
A compandor can be included in the case
of an unfavourable noise level.
Some further details of the 8 TR 319
system are:

- pre-and de-emphasis is accordance
with CCITT recommendations, giving
a noise reduction of 7.8 dB.
- for stereo transmission phase-locked
synchronisation between transmitting
and receiving ends, reducing the phase
difference between the A and B channel.
- energy-carrying part nearthe middle
of the basic group, which reduces the
difference in group delay between the
two channels.
- self-supporting system.
- with compandor the top level of the
signal in the basic group will be kept at a
maximum of 0 dBmO.
- compandor independent of level
variations in the basic group circuit.
- compressor and expander are controlled
by identical control signals.
- FM control channels give performance
independent of line level variations.
- compandor tracking within + 0.5 dB from
-40to + 10dBmO.
- dynamic character of the programme
remains practically undisturbed.
- several compandorized channels can
operate in tandem.
- total noise reduction with pre- and
de-emphasis and compandor is 24.8 dB.

For more information on this brand-new
system, write to:

NV Philips'
Telecommunicatie Industrie
P.O. Box32, Hilversum,
the Netherlands

Ericsson
carrier telephone
equipment in
/>.?#

design
Ericsson's M4 construction practice comprises an entirely new generation of carrier equipment
for small as well as large-capacity carrier systems.
In comparison with corresponding equipment of earlier design, a remarkable overall reduction
of equipment volume has been achieved. As for the lowest modulation stages — the bulk of the
multiplexing, equipment — the volume has been reduced by a factor 5:1.
Apart from the fact that more terminated channels can now be put into a station than ever before,
the introduction of compact versatile building blocks has achieved an unprecedented flexibility and
economy in system planning.
Among the other outstanding features of the new design are:
• increased operation reliability achieved by an ingenious electrical design using new, high-performance components
• simple maintenance by automatization of level adjusting and supervisory arrangements
• a rationalized, do-it-yourself-type installation technique, slashing installation time and staff
costs.
The M4 design is based on 50years'experience of the development and manufacture of carrier transmission equipment. The continuous progress achieved during these years enables us to offer succesful solutions to any conceivable transmission problem.

Read more about M4! Send for your free copy of our brochure
"A new generation of carrier equipment" — twenty pages in full
colour summarizing our latest answers to current transmission
problems.
LM ERICSSON TELEPHONE COMPANY
Sales Department, Long Distance Division
S-126 11 STOCKHOLM 32, SWEDEN

A complete 960-circuit carrier terminal
including h.f. repeater equipment. In this
arrangement four channel and group
translating bays, each assembling 240
speech channels into 4 basic supergroups
and vice versa, have been mounted back
to back.
The second bay from the right translates the 16 supergroups produced into
the line frequency band. This bay includes level regulation and supervision
facilities as well as the common frequency supply for the whole terminal.
The terminal repeater bay on the far
right has a capacity of two 960-circuit
systems.

Channel and group translating shelf stack
as used in the above carrier terminal.
One such 60 cm (24") high shelf stack
can translate 60 speech channels into
a basic supergroup and vice versa. It
includes facilities for out-band or inband signalling and level adjustment.

LM ERICSSON TELEPHONE COMPANY
LONG DISTANCE DIVISION ■ S-12611 STOCKHOLM 32 SWEDEN

Green Light for Nimble Fingers...
Lorenz Teleprinter LO 133 Automatic
Less may produce more. This fact is demonstrated by
the new Lorenz teleprinter - the LO 133 Automatic.
It has two keys less - the customary letters/figures
shift having been eliminated. This function is now
performed by a storing transmitter, making it easier for
your typist. The LO 133 Automatic eliminates all
restraint for nimble fingers since the keyboard is not
locked when the maximum permissible speed of 400
characters per minute is exceeded, the storing transmitter offsetting peaks in typing speed.
Like the LO 1 33, the LO 1 33 Automatic accommodates
all facilities within the cover: Tape punch, subscriber

box, stationery. Smart design and finish. Easy to
operate. Elegant. And fast. That is the LO 133 Automatic.
Teleprinting. We cannot do without it in an era of
expanding markets. And of growing competition.
Teleprinting. And that is why you need the LO 133
Automatic. We will be pleased to send you detailed
information.
Standard Elektrik Lorenz AG., 42 Hellmuth-Hirth
Strasse, Stuttgart-Zuffenhausen, Federal Republic of
Germany.

Please send us literature on teleprinters
Name
Address

Standard Elektrik Lorenz AG

ITT

dataflex

Hasler

A small computer
for processing digital data
reliable - adaptable - multiprogrammable with variable storage capacity

dataf/ex small computers process data, control and store.
They are especially suited for systems requiring relatively
large storage capacities with medium data flow, or when great
flexibility is desired.
dataf/ex Hasler can be used to best advantage for the following
applications.
_ temp0rary
storage of teleprinter characters;
storage capacity 24000 characters
- automatic message switching
- central based programmed traffic control systems
(up to 992 sets of traffic lights can be controlled)
- cyclical supervision of a large number of
digital alarms
- check-out of back panel wiring
The great adaptability of dataf/ex enables innumerable further
applications, such as:
- control of automatic manufacturing processes
- supervision of refrigerating installations,
diesel motors etc.
- automatic telephonic waking service
- costing
- parking depot and petrol station supervision
- automatic vote counting
- seat reservations etc.
The initial cost of a dataf/ex computer amounts to about sFr. 80000.-.
Extension at little extra cost is possible.

Hasler

Hasler Ltd, 3000 Berne 14, Belpstrasse 23, Switzerland

SIEMENS

Modularization
-a distinctive feature of our
Crosspoint PABX's
Modules. Whether for only one trunk and a few extensions
or for hundreds of trunks and thousands of extensions,
Siemens Crosspoint PABX's are assembled from modules.
The concept is simple, functional, logical: all elements
performing similar functions are combined into a module.
There are modules for the switching network, modules for
program control, modules for relay repeaters, modules
for memories. The modules are placed side by side like

books on a shelf. Wiring modules with novel keylock
connectors interconnect the functional modules to form
a complete telephone system.
The concept is functional, the layout flexible. Modules
are assembled to form telephone systems of any size
and for any application. Siemens modularized Crosspoint
PABX's are future-proof.

Siemens - Crosspoint - System

telecommunication
journal
VOLUME 36 - No. VI - JUNE 1969
Journal telegraphique (1869-1933)
58 volumes published
Telecommunication Journal (since 1934)
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editorial
address by the Secretary-General of the ITU
at the opening of the 24th Session
of the Administrative Council
3 May 1969
" Mr. Chairman,
" Gentlemen,
• • •

" As was my privilege last year I should like to review with
you the most significant features of the Union's activities
since the 23rd Session and the most important items on the
agenda of the present session.
" First of all, I know you would wish me to pay tribute to
Mr. Chatelain, who served the Union with loyalty and
integrity for more than twenty years and who died one
evening with a suddenness that deeply shocked us all. The
messages of sympathy which were sent spontaneously from
all quarters were evidence, if any were needed, of the high
esteem in which he was held by his many friends.
• • •

" Fortunately, however, the Union was joined by a new
official and retained the services of another, both of whom
are most highly qualified.
" My friend, Mr. Butler, took up his new duties last October
as the Council had wished. Since that date the heavy burden
I had to bear alone for nineteen months has been lightened.
Thanks to his competence, devotion and thorough knowledge of the ITU and its problems, Mr. Butler was able from
the outset to assist me effectively in my work. I am extremely
happy about this and wish to express to you my deep
gratitude for the excellent choice you made last year.
" Another personality whom all his colleagues in the
Coordination Committee were pleased to see re-elected is
Mr. Rouviere, Director of the CCITT. His brilliant reelection and the manner in which it took place showed how
much all Members of the Union appreciate Mr. Rouviere's
personal and professional qualities. The fact that, once
Mr. Rouviere had responded to the urgent appeal made by
his many friends, no Member country saw fit to submit a
rival candidate makes this case unique in ITU history since
elections at this level were introduced.
" Mr. Rouviere's wisdom and dedication to the Union are
known to us all. There is no need for me to dwell on the
important moderating role he plays in the Coordination
Committee where we have the benefit of his long and
valuable experience.
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" As in the previous year, I was able to visit a large number
of Member countries, mainly in Latin America and Africa.
These personal contacts were most profitable for me and I
have reason to think that they were useful for the countries
concerned.
" Wherever I went, the eminent personalities I met made a
point of telling me how much they appreciated the fact that
the Secretary-General of the Union himself had taken the
trouble to come to discuss with them the development of
ITU activities. For many countries it was the first time such
a thing had happened and they drew attention to the fact
with great cordiality.
" But most important in my opinion, is the opportunity
given to the Secretary-General of the Union to explain to a
large number of ministers and heads of State the significance of telecommunications in modern civilization and the
fundamental part played by the ITU in this vital field.
" The benefits already felt on both sides encourage me to
pursue this activity.
" Parallel with this action outside Geneva, we were extremely pleased and gratified by the visit of many ministers to
Union headquarters which underlines the great interest in
the Union which is beginning to be shown throughout the
world.
" Most of them came from far away, while others had to
travel only a few hundred kilometres to get to Geneva.
Among the latter, and quite recently, was the minister of a
European country which has been a Member of the Union
for close on a hundred years; we were extremely gratified to
be visited by him as he is the first Minister of Telecommunications of that country to have taken this initiative.
" We hope to have many such visits in the future as we are
now convinced that better knowledge of the ITU and its
activity is best acquired first-hand.
" At the present time space matters still command our full
attention. The Union was represented at the meetings of
several United Nations committees and specialized agencies
where it was once again evident how little many interna-

tional organizations know about the work and prerogatives
of the ITU.
" The resolutions adopted by the Council last year, especially Resolution No. 637 on the role of the ITU in space
communications, were particularly valuable in this connexion. You will therefore understand why we have been
paying special attention to public information by publishing
the brochure entitled ITU and space radiocommunication
and intensifying our work in this respect.
" Both at the Vienna Conference last August and in New
York in the United Nations Committee on the Peaceful
Uses of Outer Space and its Working Parties the role of the
ITU was explained at length and is now, we believe, better
understood and appreciated. We must, however, not only
remain vigilant but take the initiative if existing and future
organizations are not to do so in our stead. I am thinking
mainly of our work in the field of technical co-operation in
all its forms and of the assistance we can give to the new and
developing countries in space matters.
" As the ITU was invited to send an observer to the
Plenipotentiary Conference of INTELSAT, we had the
opportunity to define our position clearly with regard to
the numerous problems posed by the future operation of
satellite communication systems. Since several of you had
the privilege of attending this conference, we shall be glad to
have your views on the action taken and your instructions
on what we should do in future.
" The impression we ourselves gained from the four weeks
of discussion in Washington is that the great majority, if not
all, of the delegations are confident that the Union will fully
discharge its responsibilities. Since it was a Plenipotentiary
Conference, however, we must bear in mind that the delegates also require information at national level on the
essential role and the prerogatives of the ITU in this area.
" So far as Union conferences are concerned, I must mention the extremely important Plenary Assembly of the
CCITT which was held in Mar del Plata in Argentina. This
meeting was significant not only for the subjects dealt with
but because of the decision made with regard to provisional
recommendations. Those who wondered whether our " old
organization " was capable of adapting its working methods
to the rapid advance of modern telecommunication technique were given the correct answer by the IVth Plenary
Assembly of the CCITT.

" But to revert to activities at ITU headquarters, the present
session will undoubtedly be notable for its concern with
technical co-operation. After the past year's experience of
activity by the Technical Co-operation Department, we
already have a very clear idea of what our action should be
in the future. This will be discussed at length in Committee 3,
but we can confirm that, thanks to the funds placed at our
disposal by the UNDP, we already have the financial
resources to intensify our work on behalf of a larger number of countries requesting our support. At present the ITU
helps only about half of the countries which deserve assistance; it is therefore our duty to face up to all of our obligations as soon as possible. The UNDP has already made
other organizations responsible for the execution of certain
telecommunication projects and, unless we act quickly,
other projects may pass out of our hands. Such a development would cause serious moral prejudice to the very
vocation of our Union in a field which is of resounding
international importance.
" Broaden our activities ! This is what we propose you
should do at the instance of the countries themselves. For
this purpose we have already organized, with great success
and with assistance from the UNDP, the first seminars to be
held away from Union headquarters, and this initiative was
begun in Africa. We are also sponsoring a seminar for radio
and television technicians in Africa. This initiative has met
with a most enthusiastic response both from the UNDP and
from African countries.
" To carry out this work properly—and it promises to be a
grandiose task—we believe that greater powers should be
given to the regional experts in view of the decisive role they
can play.
" Space and technical co-operation are, I consider, two key
problems for the ITU. Both require a strengthening of our
information media. In both cases the role and prerogatives
of the Union should be given wider publicity.

" With regard to the CCIR, mention should be made of the
interim meetings of its Study Groups. When these meetings
are viewed against the background of the next Administrative Radio Conference, they assume added significance.

" Giving information about the Union is an urgent duty we
must perform on behalf of all Member countries; it is also
the theme of the first World Telecommunication Day, which
it is already clear will be highly successful. By making the
best possible use of the modest funds at our disposal, we
have tried to meet in the most appropriate way the desire
of a great number of countries that a World Telecommunication Day should be introduced; it is something we
have wanted for a long time. But the action we have taken
constitutes a first step, and the Council will no doubt want
to give this idea the importance it deserves by discussing it
in the way it considers most appropriate.

" Study Group IV, for example, has decided to set up a
Working Party to study the best conditions for use of the
geo-stationary orbit.

" The Telecommunication Journal also is growing rapidly,
although its circulation is not as good as it should be. We
feel that the 5000 copies now printed could easily be doubled
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if every administration made a special effort to publicize
this excellent international review.
" Public information has entered other fields too with our
active participation in a number of national and international exhibitions and other events.
" First of all, there was the exhibition organized jointly by
the ITU and the Administration of the Federal Republic of
Germany, which was extremely successful throughout that
country. We hope that, armed by this experience, we shall
be able to organize similar exhibitions in other countries.
" Then there is the exhibition at the Martigny Trade Fair
which will be held in that beautiful city of the Valais next
October and where the ITU will be the guest of honour.
" Finally, a day will be devoted to space communications
during the 28th Paris International Aeronautical and Space
Show. It will be sponsored by the Minister of the French
P&T and all those interested in space matters will take part.
" With regard to the archives, the results achieved after
one year of meticulous work are impressive: the rich
heritage of the ITU, hitherto sadly neglected, will be preserved thanks to the competence and devotion of those
responsible.
" We cannot end this rapid review, however, without
reference to the important problem of post grading. The
wise decisions reached by the Council last year have
had the expected beneficial effect: the staff of the Union
now feels that the grading of ITU posts is on a par with that
of equivalent or comparable posts in the other specialized
agencies of the United Nations.
" We now realize what excellent work was done by Mr.
Leroy and Mr. Murdoch, with the added authority of
Mr. Weinstein. The two Review Committees which were set
up to make a careful study of staff claims have broadly confirmed this impression since they have concluded that only
minor amendments are required in the post gradings
established last year by the two experts.
" With regard to Mr. Weinstein, we have pleasure in commending the useful and effective assistance given by this
excellent specialist in post grading to the international
agencies of the United Nations family. We have had recourse to his services on a number of occasions and each
time have been very glad we did.
" The new system which was approved by the Council last
year and which provides for an up-to-date job description
for each post in the Union has been introduced. .. The
procedure approved by the Council last year therefore
represents a positive step forward which will henceforth
facilitate its task as well as ours.

" This year, however, the Council has to approve some
minor amendments in the post gradings to which I have just
referred. I am sure that, in the interests of efficiency, it will
wish to conclude its work by providing an equitable solution
to the problem of the senior posts. By this final action it
will assign to those officials of the Union who have heavy
responsibilities to discharge a grade comparable to that of
their colleagues in other organizations.
" As may be seen from the documents on post grading, a
substantial volume of work was carried out by the competent services of the Union and by the Review Committees.
Our conclusions were afterwards carefully checked by the
grading expert of the Consultative Committee on Administrative Questions, whose comments are brought to your
attention in another document. On this question also we
feel that we have done everything we could to simplify
your task while providing the maximum safeguards.
" All that remain are questions which I feel may be considered as purely routine matters by the time they are laid
before the Council. The Union applies the United Nations
Common System of employment conditions and no important changes are made in these conditions until they have
been approved by the General Assembly of the United
Nations on the recommendation of experts from the very
governments which you represent here.
" This year the Council will again have to discuss the
organization of certain sectors of Union activity and the
number and qualifications of the staff required to carry out
efficiently the tasks entrusted to us. We have prepared the
necessary documentation to the best of our ability so that,
after rapid examination, you may arrive at the decisions you
consider most appropriate for the good of the Union.
" Last, but not least, there is the problem of the ITU computer. The computer will become our property at the end of
next year and will pose a very important two-fold problem:
a) first, the experience acquired in the last year does not
point to the conclusion that the computer operates
satisfactorily;
b) even more important, every year sees a serious increase
in the disproportion between user requirements and the
computer's possibilities.
" The time has therefore come for you to give us instructions this year on how I should report to you next year on
the different aspects of this important matter.
" You must excuse me if I have taken up a great deal of
time but I believe that this brief review has been useful.
Once again, decisions of importance for the future of the
Union have to be taken and I sincerely wish you every
success in your work. "
M. MILI
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Opening of the
24th Session of
the Administrative
Council on 3 May

(ITU)

At the opening meeting of the 24th Session of the Administrative Council. From left to right:
Mr. M. Mili, Secretary-General of the ITU; Messrs. W. J. Wilson and M. Ben Abdellah,
respectively Chairman and Vice-Chairman of the session
The 24th Session of the Administrative

Council of the Union opened in
Geneva on 3 May 1969 at ITU headquarters,
and continued until 23 May. Representatives
of the twenty-nine countries members of
the Council took part in the session.
Address of welcome
At the opening meeting, Mr. Henryk
Baczko (People's Republic of Poland),
Chairman of the 23rd Session, welcomed
the delegates in the following words:
" Gentlemen,
" In accordance with tradition and the
agenda of our discussions I have the
honour, as Chairman of the 23rd Session
of the Administrative Council to inaugurate
to-day its 24th Session.
" I therefore declare the 24th Session of
the Administrative Council open and
extend a hearty welcome both to all my
old colleagues to whom I said good-bye
in this same room a year ago and to those
among you who are taking part in the
work of our Council for the first time.
I also have pleasure in greeting on your
behalf and on my own our SecretaryGeneral, Mr. Mili, and all the senior
officials of our Union, in particular,
Mr. Butler, who has already made his
presence felt as Deputy Secretary-General
during the last few months but whom we
see officially in the Council and on this
side of the table, for the first time. With
him, I also welcome Mr. Rouviere, who
is to be congratulated on his re-election
to the post of Director of the CCITT by

its IVth Plenary Assembly in Mar del
Plata, and the new Chairman and ViceChairman of the IFRB, Mr. Nishizaki
and Mr. Savantchuk.
" I note with deep regret that one of the
Union officials of longest standing is no
longer with us. I refer to Mr. Chatelain,
Chief of the Finance Department in the
General Secretariat, who died suddenly
last year.
" He was well known to all of us and
highly regarded for his great professional
competence and devotion to the Union.
May I take this opportunity once again
to express our sadness at this sudden loss
to the ITU and offer our condolences
to his family.
" Gentlemen,
" Last year, when we were taking leave of
each other, I summarized the results of
the work of the 23rd Session in the form
of a balance-sheet, in which the problems
we were able to settle were on one side
and, on the other, those problems which
were not yet ripe for decision and on which
the discussions had to be abandoned at
varying stages of advancement. I jokingly
called such problems our " children"
which the 23rd Session was bequeathing
to the 24th Session for further education.
To-day those children face us again and
during the current session we must see
that they progress still further.
" However, before we set to work and
before I hand over the Chairman's gavel
to my successor, I should like briefly to
review the conduct of some of our children

during the period between the 23rd and
24th Sessions of the Council.
" The first and perhaps the most important
" child" of the 23rd Session (perhaps
the correct term is " triplets " since three
resolutions were passed on the subject)
was the definition of the Union's role in
space communications and the preparatory work for the World Conference on
Space Communications.
" The role of the ITU in the international
co-ordination of ventures connected with
development of radiocommunication for
the space services was well brought out
during two important international conferences held in the interval between the
23rd and 24th Sessions of the Council.
They were, of course, the United Nations
Conference on the Exploration and Peaceful
Uses of Outer Space organized at Vienna
in August 1968 and the Plenipotentiary
Conference of INTELSAT (Washington,
February-March 1969) where the statement by the Secretary-General explaining
the role and responsibilities of the Union
in that field was very well received. I
venture to express the hope that this
Council session will pursue the implementation of our resolutions and further
enhance the role of the ITU as the sole
specialized agency of the United Nations
qualified to co-ordinate space telecommunication questions.
" Passing to other fields of the ITU's
work which are of especial interest to the
Council and which have marked a serious
step forward, I should like to mention the
IVth Plenary Assembly of the CCITT held
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at Mar del Plata in October last. This
Assembly reviewed the work of the Committee during the past study period and
approved a large number of recommendations and technical standards which, if
universally applied, will undoubtedly help
to improve the operation and use of the
world telecommunication network.
" The Assembly also fixed the programme
of future work and the structure of the
CCITT—the arrangement of Study Groups
—and discussed possible changes in its
methods of work to increase its efficiency
and diminish the cost of its activities.
These discussions unfortunately did not
come to a final conclusion. We shall
have an opportunity of discussing this
subject at an appropriate point in our
proceedings.

Committee 1 (Finance)
Chairman:
Mr. R. Riitschi
(Switzerland)
Vice-Chairman:
Mr. M. M. Husain
(Pakistan)
Mr. R. Riltschi

" In opening this session, I should like to
note this important event in the life of one
of our essential organs, closing one stage
in its work and opening another.
" At the same time I should like once
again to express our gratitude to the
Administration of Argentina for its hospitality and for the welcome which delegates from the entire world received on
Argentine soil.
"To conclude this review of the major
events in the work of our Union since the
Council's 23rd Session, I wish to mention
two questions which have been the subject
of consultation between the SecretaryGeneral, Mr. Mili, and myself as Chairman
of the Council.
" The first of these concerns the reorganization of the Technical Co-operation Department and the second the
increase in salaries of certain categories
of Union staff members parallel with that
effected in the United Nations within the
framework of the common system. The
Secretary-General proposed settling these
two questions by consulting the Members
of the Council by correspondence. Personally, apart from all the reservations on
questions of substance which I might have,
I considered that such a procedure would
not be justified, since none of the legal
instruments which serve as a basis for the
work of the Council makes any provision
for the Council's taking decisions by
correspondence. Mr. Mili deferred to my
view and the two questions were put on
the agenda of this session.
" I do not think there is any need to
mention the other questions concerning
our " children" since in their case we
find ourselves back in exactly the same
place as we left them a year ago.
" I am fully confident that, enriched with
the experience of another year, we shall
be able to solve these problems."
256

Mr. M. M. Husain

Committee 2 (Staff-Pensions)
Chairman:
Mr. C. E. Lovell
(United Kingdom)

Wt w&MBKm m&K&Smmmm
Mr. C. E. Lovell

Vice-Chairman:
Mr. A. Zaidan
(Saudi Arabia)
Mr. A. Zaidan

Committee 3 (Technical Co-operation)
Chairman:
Mr. T. E. Nelson
(United States of America)
Vice-Chairman:
Mr. V. A. Haffner
(Nigeria)
Mr. T. E. Nelson

Speech by the Chairman of the 24th Session
The Council elected as Chairman of the
present session Mr. William James Wilson
(Canada), who had been Vice-Chairman
of the 23rd Session. He made the following
speech:
" Ladies and Gentlemen,
" I thank you very much for the honour
you have paid my country and the trust
you have placed in me in electing me to be
your Chairman for the 24th Session of the
Council.
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" We in Canada feel the work of the
International Telecommunication Union is
of the greatest importance. I will do all
I can to serve the Members of Council,
and through Council, the Members of the
Union, as well as possible. I know I can
count on your co-operation.
" There is no need for me to relate the
items on the agenda, you know them well.
Rather I would like to make a suggestion
that we might keep in mind as we discuss
them.
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List of participants in the 24th Session
of the Administrative Council
Algeria (Algerian Democratic and
Popular Republic)
Mr. Mohamed Ibnou Zekri
assisted by Messrs. Mohamed Bougara
and Khelifa Lokmane
Argentine Republic
Mr. Aldo Santiago Irrera
assisted by Messrs. Luis M. Laurelli
and Luis F. Gimenez
Australia (Commonwealth of)
Mr. Clyde James Griffiths
assisted by
Messrs. William Keith Waterson and
William Norman Fisher
Brazil
Mr. Roberto Raul de Vic Tupper
assisted by
Messrs. Paulo Alves Lourengo Ramos,
Washington Bolivar de Brito,
Fanor Cumplido Jr. and
Mauro Sergio Couto

France
Mr. Leon Burtz
assisted by Messrs. Albert Chassignol
and Jean Icole
India (Republic of)
Mr. Vaman Mahadeo Gogte

Italy
Mr. Augusto Bigi
assisted by Messrs. Claudio Baudazzi
and Piero Asian
Japan
Mr. Teruhiko Kashiwagi
assisted by Messrs. Saburo Ouchi,
Minoru Niki and Jun-ichi Miki
Lebanon
Mr. Maurice Ghazal
assisted by Mr. Edouard Aboujaoude
Malagasy Republic
Mr. Rajaonina

China
Mr. Hien-Chee Fang
assisted by Messrs. Yeu-teh Chang and
Jieh-leun Wei

Morocco (Kingdom of)
Mr. Mohamed Ben Abdellah

Dahomey (Republic of)
Mr. Emmanuel Moudjibou
Ethiopia
Mr. Gabriel Tedros
Federal Republic of Germany
Mr. Hans Pressler
assisted by Mr. Johannes Kupper

" During the past seven years technical
knowledge in the world has doubled;
previously it took about thirteen to fourteen years for technical knowledge to
double. Nowhere, in any other activity in
the world, are we more aware of this than
in telecommunications. Over the past
months all of us in one way or another
have been looking outwards. By that I mean
we have been concerned with extending or
improving telecommunications facilities in
our countries, to other countries or,

Switzerland (Confederation of)
Mr. Rudolf Riitschi
assisted by Mr. Gerald Buttex
Uganda
Mr. Joshua Wowait Lomakol Akol

Ireland
Mr. Proinnsias L. O Colmain

Canada
Mr. William J. Wilson
assisted by Messrs. F. G. Perrin and
Jacques Corbeil

Saudi Arabia (Kingdom of)
Mr. Shaikh Ahmed Zaidan

Union of Soviet Socialist Republics
Mr. Anatolii Cheslavich Poukhalsky
assisted by
Messrs. Alexandre Ananievich Okhotine,
Iurii Ivanovich Savitskii and
Boris Kulbatski
United Kingdom of Great Britain and
Northern Ireland, the Channel Islands
and the Isle of Man
Mr. Charles E. Lovell
assisted by Mr. Harold C. Greenwood
United States of America
Mr. Thomas E. Nelson
assisted by Mr. William E. Denny

Mexico
Mr. Lazaro Barajas Gutierrez

Venezuela (Republic of)
Mr. Eugenio Tovar Cova
assisted by Mr. Rogelio Villamizar

Nigeria (Republic of)
Mr. Victor Adetunji Haffner
assisted by Mr. Festus Kayode Olowu
Pakistan
Mr. Mir Mohammad Husain

Yugoslavia (Federal Socialist Republic of)
Mr. Prvoslav Vasiljevic
Assisted by Messrs. Dusan Milankovic
and Sreten Nedeljkovic
United Nations Observers
Mr. Albert Dollinger
Mr. Peter Casson
Mr. Pierre Raton
Mr. Valentin Fissenko
Mr. Nawab M. Mir Khan (UNDP)

Poland (People's Republic of)
Mr. Henryk Baczko
assisted by Messrs. Jan Karas,
Jaroslaw Dunin and Jerzy Osiecki

through technical co-operation, facilitating
the improvement of telecommunications
facilities of other countries. Many of us
in doing this have been involved in space
telecommunications technology.
" When we deal with the items on the agenda, we, as Council members, should now
look inwards at our Union, and ensure
that every advantage will be taken of all
technological developments to provide a
better service in the future to the Members
we represent. Only in this way can the

Union's purposes be achieved in the face
of the greatly expanding growth of world
telecommunications. We must bear this in
mind not only when we consider the
computer problem but also when we consider questions relating to organization,
staff and finance.
" We need to ensure the provision of the
basic ingredients on which the headquarters' groups and the representative
bodies depend, to meet the needs of the
ITU membership.
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" I would like to welcome the following
new members of Council:
Mr. Fang (China)
Mr. Moudjibou (Dahomey)
Mr. Burtz (France)
Mr. Gogte (India)
" We are very pleased to see that Mr. Lovell
of the United Kingdom is with us again
after an absence of some years.
" I am advised that Mr. Kashiwagi and
Mr. Vasiljevic are to arrive in a few days.
" We are sorry to see that a number of
members who took part in the last session
are no longer here. I think of Mr. Chien
(China) who has retired and Mr. Bouraima
(Dahomey) who has sent us the following
telegram:
" Mr. Chairman:
On the eve of the opening of the
24th Session of the Administrative
Council, I would ask you to kindly
transmit my warmest greetings to all
the members.
I have accepted, within the framework
of international co-operation, a post of
expert to the meeting on the study of the
Panafrican telecommunications network,
which is in session at the present time.
It is for this reason that I am not among
you this year; nevertheless, Dahomey is
ably represented by my colleague and I
know you will extend the same cordial
welcome to him as you have to me in
the past.
My thoughts are with you and I wish
you success in your work."

After the Council had adopted the agenda
for the session, the Committees were set
up as indicated in the preceding page.
The report on the Administrative Council's
proceedings will be published in a forthcoming issue of the Journal.

Visit by
the PostmasterGeneral of the
United Kingdom

After a luncheon offered in his honour by
the Secretary-General, the PostmasterGeneral made a tour of the building, including the Council Chamber, the computer centre and an ITU exhibition on
technical co-operation.

Visit by the Deputy
Minister of Foreign
Affairs of the USSR

t

" and also of Mr. Franz (France), transferred to another job, Mr. Jain (India),
and Mr. Hind (United Kingdom), who has
also taken up a new position.
"We thank these members for their contribution and wish them well in their new
endeavours.
" Also may I thank the Secretary-General,
and through him, his staff for the preparatory work which has been completed
in very good time and certainly will
facilitate our work at this session.
" Ladies and gentlemen, may I again
express my appreciation for the trust you
have placed in me by electing me your
Chairman. Thank you."
The Council then elected Mr. Mohamed
Ben Abdellah (Morocco) as Vice-Chairman. Taking his seat at the presidential
table Mr. Ben Abdellah expressed his
thanks for the honour conferred upon him
and upon his country.
Following this, the Secretary-General took
the floor; reviewing the past year and
outlining the tasks facing the Council in
the current session (see our editorial).
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The Postmaster-General of the United
Kingdom, the Rt. Hon. John Stonehouse, M.P., accompanied by His Excellency Sir Eugene Melville, K.C.M.G.,
Ambassador, Permanent Representative of
the United Kingdom to the Office of the
United Nations and the other international
organizations in Geneva, paid an official
visit to Union headquarters on Friday

H.E. Mrs. Zoia V. Mironova and H.E. Vladimir
Vinogradov with Mr. M. Mili (right)
H.E. Vladimir Vinogradov, Deputy Minister of Foreign Affairs of the USSR, paid a
visit to Mr. M. Mili, Secretary-General of
the Union, on 21 April. He was accompanied by H.E. Mrs. Zoia Vassilievna
Mironova, Ambassador, Permanent Representative of the USSR to the Office of
the United Nations and the other international organizations in Geneva.
The Rt. Hon. John Stonehouse (left) with
Mr. M. Mill

11 April. He was also accompanied by
his private Secretary, Mr. M. Morris,
and by Mrs. Morris.
The Postmaster-General and his party were
received by the Secretary-General and by
members of the Coordination Committee.
Fruitful discussions in which were underlined the excellent relations which have
always existed between the ITU and the
United Kingdom and also the substantial
aid given by the United Kingdom to new
and developing countries, were followed
by a reception during which Mr. Mili
presented to Mr. Stonehouse the ITU staff
of British origin.
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Head of Section for
United Nations and
specialized agencies
at the Ministry
of Foreign Affairs in
Bonn visits the ITU
On 22 April 1969, H.E. Wolf Ulrich von
Hassell, Head of the United Nations and

union activities

with the meetings on the Plan for their
respective regions.
After deciding on the terms of reference of
these Working Parties, the Study Group
approved a draft questionnaire prepared
by a Group which met under the Chairmanship of Mr. S. H. Partridge (United
Kingdom). This questionnaire will be sent
to the telecommunication administrations
and organizations in each region and will
serve as a basis for the establishment of the
cost data required to determine basic tariff
components.
H.E. Wolf Ulrich von Hassell (centre) and
H.E. Rupprecht von Keller with Mr. M. Mili
(left)
specialized agencies Section at the Ministry
of Foreign Affairs of the Federal Republic
of Germany, called on Mr. M. Mili,
Secretary-General of the ITU.
Dr. von Hassell was accompanied by
H.E. Rupprecht von Keller, Ambassador,
Permanent Observer to the United Nations
Office and Permanent Representative to
the other international organizations in
Geneva.

The Chairmen and Vice-Chairmen of the
Working Parties for Africa and Europe
are as follows:
Africa:
Chairman, Mr. Sidibe (Mali)
Vice-Chairman, Mr. Ogbonaiye (Nigeria)
Europe:
Chairman, Mr. Jost (Switzerland)
Vice-Chairman, Mr. Bohac (Czechoslovakia).
The Chairmen and Vice-Chairmen of the
Working Parties for Latin America and
Asia will be appointed by the Plan Conference for each of these regions.
The Study Group next reviewed Questions 1 to 10/111.

Meeting of CCITT
Study Group III

S

tudy Group III
(General tariff
principles) met in
Geneva from 17 to
21 March 1969 under
the chairmanship of
Mr. L. Burtz (France),
to discuss methods of
dealing with the questions referred to it by
the IVth Plenary Assembly.
The most urgent of
these questions conBurtz
cerned the establishMr. L.
ment of the principles
and the method to be adopted by the
Working Parties on Tariffs for Africa,
Latin America, Asia and Europe set up by
the IVth Plenary Assembly. Most of these
Working Parties will be held in conjunction

MM
GMperaUin

Preliminary study of the questions relating
to the leasing of inter-continental circuits,
which may entail amending Recommendations D.l and D.2, was referred to a
Working Party under the chairmanship of
Mr. Pry or (United Kingdom).
Preparatory work on the questions concerning the activity of data service centres
and the direct distance exchange service
will be carried out by teams under Swedish
and United States chairmanship respectively.
As regards charging reduced rates during
light traffic periods, the Study Group considered that the possibility of such reduction
should not be ruled out and asked Study
Groups I (Telegraph operation and tariffs
—including telex) and II (Telephone operation and tariffs) to study how this could be
done for the telex and telephone services.
As for the questions relating to the leasing
of wide-band circuits, the leasing of sound
programme circuits, the replacement of
faulty leased circuits and the distribution
of rates charged for leased circuits, administrations are requested to submit contributions which will be examined in detail
at the next meeting, to be held probably
in June 1970 in Montreal, Canada.

Death of
Professor Jan Deketh
Professor Jan Deketh,
ITU Project Manager
of the Training Centre
for Telecommunication Technicians
in Caracas, Venezuela,
who died suddenly
on 29 April last in
Caracas, had a distinguished career in
telecommunications.
Mr. Deketh was born
on 22 September 1904
Professor J. Deketh in Surabaya, Java,
and took a degree in
engineering at Zurich Ecole Polytechnique
Federale and in economics at Minerva,
Zurich, in 1926. His professional career
began in 1926 in Geneva. From 1933-1949
Mr. Deketh was employed with the NV
Philips Gloeilampenfabrieken of Eindhoven.
From 1949 he devoted his efforts to the
telecommunication services in Indonesia,
making a substantial contribution to the
training of technical staff. In 1950 Mr.
Deketh became a Professor at the Technical Faculty of the University of Indonesia.
In 1959 he joined the field staff of the ITU
as telephone expert in Venezuela. In 1964
professor Deketh was appointed ITU Project Manager of the Training Centre for
Telecommunication Technicians, Caracas,
a UNDP/ITU Special Fund project.
In the post he made full use of his abilities
in the field of training and organization.
Professor Deketh spoke seven languages
fluently and was the author of a number of
papers and books on electronics published
in several languages.

L.B.
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Departures
on mission...

ting the first phase of a UNDP (Special
Fund) project (detailed studies and final
projects) in the African countries. This
nine-month mission is part of an ITU
project under the UNDP/Special Fund.

. . . from Ghana
Mr. Hermannus H. Brunnekreef (Netherlands) returned to Geneva for debriefing
after a 50-month mission as instructor in
telephony at the Telecommunication Training Centre in Accra. This mission was part
of an ITU project under the UNDP/
Special Fund.
. . . from Upper Volta

Returns
from mission...

... to Afghanistan
Mr. Sadayuki Ohnuma (Japan) left for
Afghanistan at the beginning of May as
Project Manager of the Telecommunication Training Centre in Kabul. This oneyear mission is part of an ITU project under
the United Nations Development Programme (UNDP)/Special Fund.
... to Ethiopia
Mr. Samuel Agnew Boyd (United Kingdom) left for Ethiopia at the beginning of
April as planning expert, member of a
team of three telecommunication engineers
based in Addis Ababa, responsible for
carrying out preliminary studies constitu-

Mr. Rene A. Villard (France) returned to
Geneva for debriefing after a six-month
mission as expert in economics and operation of telecommunications. This mission
was an ITU project under the UNDP/
Technical Assistance.

. . . from Ethiopia

. . . from Venezuela

Mr. Norman E. Marshall (United Kingdom) returned to Geneva for debriefing
after a 25-month mission as radiocommunication expert and late acting Project
Manager of the pilot telecommunication
circuit Ethiopia-Ivory Coast. This mission
was part of an ITU project under the
UNDP/Special Fund.

Mr. Kaare Welle (Norway) returned to
Geneva for debriefing after a two-year
mission as instructor in telephone switching
equipment and traffic at the Training
Centre for Telecommunication Technicians
in Caracas. This mission was part of an
ITU project under the UNDP/Special
Fund.
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9th meeting
of IUCAF"
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The 9th meeting of the Inter-Union
Commission on Allocation of Frequencies
for Radio Astronomy and Space Science
(IUCAF) (International Scientific Radio
Union—URSI; International Astronomical Union—IAU; Committee on Space
Research—COSPAR) was held at the
Institut de mathematiques de TUniversite
libre de Bruxelles from 18 to 20 February
1969 under the chairmanship of Professor F. G. Smith (United Kingdom).
The Union was represented by Mr. T.
Nishizaki, Chairman of the IFRB, and
Mr. J. W. Herbstreit, Director of the
CCIR.
The meeting took on a particular importance in view of the preparations being
made for the forthcoming World Administrative Radio Conference for Space
Telecommunications which is to be convened by the ITU during late 1970 or early
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1971. Important points on the agenda
which were discussed are as follows:
• The use of the standard frequency guard
bands for the space research service
The use of these bands for radio astronomy
is now generally impracticable because
they contain unauthorized transmissions
(including spurious emissions) which interfere with the observations and also because
the frequency bands which are nominally
free of transmission are too narrow for the
radio astronomy service. Therefore, the
IUCAF is of the opinion that at least
20 kHz bandwidth at about 20 MHz, or
below, be allocated for the radio astronomy service and that the guard bands
of standard frequencies in 2.5 MHz, 5 MHz,
15 MHz, and 25 MHz also be allocated to
the space research service on a secondary
basis as requested by COSPAR.

conferences or meetings external to the ITU

One of the ITU representatives drew
attention to the extreme difficulties of
clearing a frequency band for the radio
astronomy service in the HF band in view
of the present congestion. Additional
problems in this regard will result if the
standard frequency emissions are staggered
throughout the guard bands, as is now
being studied in the relevant Study Group
of the CCIR. The IUCAF hopes that the
future methods of using these channels
may be clasified so that space research
requirements can be re-assessed.
• The deuterium band, 322-329 MHz
The IUCAF no longer plans to press for
international allocation of this frequency
band, because of the failure of observing
the proper lines in this band by radio
astronomers, and the difficulties foreseen
in clearing it.

service" for the information of radio
astronomers and he reported on the present
state of frequency registration in the Master International Frequency Register for
the radio astronomy service.
® WARC participation
The procedure for participation of the
IUCAF in the forthcoming World Administrative Radio Conference for Space
Telecommunications was discussed. Of
course the IUCAF's requirements as
mentioned above should be incorporated
in the proposals of national administrations through national channels. The
IUCAF expressed a desire to participate in
this Conference as observers under the
terms of the Convention.
T.N. - J.W.H.

• The frequency band, 404-410 MHz
Special interest and increasing importance
are attached to the study on a world-wide
basis of emissions from radio stars in the
band 404-410 MHz within which the
emissions (of two hydrogen lines and one
helium line) are known to exist. At present
the 406-410 MHz band is usually used for
this purpose while in the United States,
404-406 MHz is authorized. After certain
adjustments up to the present, the IUCAF
is of the opinion that " 407-409 MHz
should be allocated for the radio astronomy
service on an exclusive world-wide basis ".
• Frequency bands above 1 GHz for the
radio astronomy service

XlXth Session of
the IMCO Maritime
Safety Committee

With respect to the above-mentioned
frequency bands, the IUCAF wishes to
extend them in bandwidth.

In this connexion Mr. Herbstreit pointed
out that a new Question 18/IV has been
adopted by the CCIR concerning " Radio
propagation studies using space vehicles
Several suggested modifications have been
prepared by the CCIR for consideration at
the next meeting of CCIR Study Group IV
(Space systems and radio astronomy).
• Frequency registration
Mr. Nishizaki submitted a " Memorandum prepared by the IFRB on the radio
astronomy service and the space research

• A draft amendment whereby the carrying of equipment for homing on frequency
2182 kHz (CCIR Recommendation 428-1)
becomes obligatory on ships of more than
300 tons was discussed at length and finally
adopted, but with a lower limit of 1600 tons:
in other words it now applies only to ships
already compulsorily equipped with direction-finders and therefore loses much of its
point, which was to urge owners of small
vessels (fishing boats, for example), to fit
them with equipment which would enable
them, among other things, to bring help
to the crew of another ship which had sunk
after floating an emergency position indication radio beacon.
© All these amendments will now be
placed before the IMCO Assembly for
approval after they have been circulated to
Member Governments and will thereafter
be subject to the procedure of ratification
by at least two-thirds of the latter.

1400 - 1427 MHz, 1664.4 - 1668.4 MHz,
2690 - 2700 MHz, 4990 -5000 MHz,
10.68 -10.7 MHz

• CCIR new question

• It approved the draft amendments to
the Convention for the Safety of Life at
Sea, the purpose of which was twofold:
to bring this Convention into line with the
Radio Regulations revised in 1967 by the
ITU Maritime Conference and to make the
use of the International Code of Signals
obligatory on as great a number of ships as
possible.

The Inter-Governmental Maritime Consultative Organization (IMCO) Safety
Committee held its XlXth Session in London from 24-28 February 1969. The ITU
was represented by Mr. R. Petit, member
of the IFRB.
The following gives some information on
the principal subjects examined during the
session.
Having examined the reports prepared by
the Sub-Committee on Radiocommunications at its 4th and 5th Sessions (see the
Telecommunication Journal, March 1969,
pp. 109-110) the Committee gave them its
general approval and took the following
action:

• The procedure proposed by the SubCommittee on Radiocommunications for
revising and updating the International
Code of Signals was approved.
© With regard to the use of maritime
satellites (radiocommunication and radiodetermination), the Committee approved
the list of operational requirements prepared by the Sub-Committee on Radiocommunications at its 5th Session and
decided that it should be brought to the
attention of IMCO. Member-Governments,
of ITU and of the International Civil
Aviation Organization (ICAO). In effect,
it was IMCO's reply—at least provisionally—to the invitation addressed to it by
the World Administrative Maritime Radio
Conference (Geneva, 1967) in its Recommendation No. 3.
• With respect to the study of the maritime distress system, the Committee approved the tentative conclusions of the
Sub-Committee on Radiocommunications,
with the exception of those referring to the
work of radio officers and organization on
board ships. The Sub-Committee will continue the study so as to submit final conclusions. Outside the Committee session,
conversations took place among the members of the Sub-Committee who concluded,
from recent disasters at sea, that human
fallibility is often involved, with the result
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that the most carefully-devised regulations
are not always applied at the right time in
emergencies.
• IMCO, in collaboration with the Food
and Agriculture Organization(FAO) and the
International Labour Organisation (ILO),
is preparing a " Code of safety for Fishermen and Fishing Vessels
Part B of the
code includes a chapter on radiotelegraphy
and radiotelephony. The draft of this code
will be referred to three experts from Norway, the United Kingdom and the USSR,
who will subsequently transmit it to the
Sub-Committees concerned, including the
Sub-Committee on Radiocommunications.
Thereafter it will be referred to a joint
IMCO/FAO/ILO group.
• The Maritime Safety Committee, after
extending for a further year the existence
of the Sub-Committee on Radiocommunications, received its work programme
in the light of the progress made, and
decided that the next session of the SubCommittee would be held during the
second week of January 1970.
R.P.

In this connexion, it studied whether it was
desirable to reconvene the Group of radio
experts which had last met from 11 to
16 March 1967. This Group had recommended at the time that a further meeting
be held to study the codes to be used for
radiocommunications on the Danube as a
result of any decisions which might be
adopted by the World Administrative
Maritime Radio Conference (Geneva,
1967). It had also examined frequency
questions (use of VHF radiotelephony,
common frequencies to be used for calling
and safety) which could soon be reviewed
with advantage in the light of the most
recent developments.
Nevertheless, it was decided not to convene this Group of experts in the period
March 1969 to March 1970; however,
there was a proposal which was unanimously accepted; its purpose was to include the following item in the programme
of work of the Commission for the period
March 1969 to March 1970:
Item 8 " To convene, in December 1969,
a meeting of experts on questions of
navigation, with the participation of radar
and radio specialists, with the following
tentative agenda items:
"a)
" b)

XXVIIth Session of
the Danube
Commission

" c) To examine the possibility of transferring to VHF radiotelephony, the question of the common frequency for calling
and safety and the question of the codes to
be used for radiocommunications on the
Danube, with due regard to the conclusions of the World Administrative Maritime Radio Conference (Geneva, 1967) on
this matter. The report of the meeting
should be submitted to the XXVIIIth session of the Commission ".
It is to be hoped that the requisite international co-ordination for the national use
of VHF radiotelephony (156-174 MHz
band) along the Danube comes in time to
be effective, that is, before national networks develop without a general plan.

At the opening meeting held in the morning
of 4 March 1969, the Danube Commission
set up several Working Groups.

With regard to the question of a common
frequency of the order of 4 MHz for calling
and safety—towards the solution of which
a great deal was done during the Maritime
Conference (Geneva, 1967)—the ITU representative stated that the IFRB would do
its best in order that further progress be
made by correspondence.

The Working Group on Nautical Questions
held its first meeting in the afternoon; it
examined, as far as it was concerned, the
programme of work of the Commission
for the period March 1969 to March 1970.

The report by the Working Group on
Nautical Questions was adopted by the
Commission on 10 March 1968, at its
second plenary meeting.
R.P.

The Danube Commission held its XXVIIth
Session at Budapest from 4 to 14 March
1969. The Union was represented by
Mr. R. Petit, member of the IFRB.
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Plenipotentiary
Conference
on Definitive
Arrangements
for the International
Telecommunications
Satellite Consortium

The Plenipotentiary Conference on Definitive Arrangements for the International
Telecommunications Satellite Consortium
(INTELSAT) opened on 24 February 1969
and adjourned on 21 March. It was held
at the invitation of the United States
Government at the State Department,
Washington. The ITU was represented
by Mr. M. Mili, Secretary-General,
Mr. R. E. Butler, Deputy Secretary-General, and Mr. H. Pouliquen, Counsellor.
The chief purpose of the Conference was
to consider definitive arrangements for the
International Telecommunications Satellite Consortium.
The world commercial communication
satellite system is at present governed by
an " Agreement Establishing Interim Arrangements for a Global Commercial
Communications
System ".
Satellite
Article IX of this Agreement lays down
that the contracting parties should seek to
establish a definitive system as soon as
possible, for entry into force by 1 January
1970 at the latest.
About 400 delegates attended the first part
of this Conference. They were either representatives of the 68 member countries of
INTELSAT, or observers from 29 nonmember countries and two international
organizations (the United Nations and
ITU).
Mr. Elliott L. Richardson, Temporary
Chairman, opened the inaugural plenary
meeting of the Plenipotentiary Conference;
Mr. Leonard H. Marks was thereupon

conferences or meetings external to the ITU

(INTELSAT Conference Secretariat)

General view of the conference room

elected Chairman of the Conference by
acclamation. The Conference then set up
the following Committees:

several statements revealed that many delegations were well aware of the multiple
responsibilities of the ITU.

— Credentials Committee

The basic documentation for the Conference consisted chiefly of the " Report of
the Interim Communications Satellite
Committee on Definitive Arrangements for
an International Global Communications
Satellite System ". Various proposals and
statements were made subsequently.

— Editorial Committee
— Working Committees.
Four Working Committees were set up,
with the following terms of reference:
Committee I — Structure and functions of
the INTELSAT Consortium, with particular regard to questions of membership, scope of services, organizational
structure including structure of major
organs, their functions and voting
Committee II — Legal and procedural
questions, including definitions, legal
status, entry into force, duration,
amendment, withdrawal, settlement of
disputes
Committee III — Financial arrangements
Committee IV — Other operational arrangements, including procurement policy,
inventions and data, technical and
operational matters.
On 26 February the Secretary-General of
the ITU made a statement which has since
been reproduced as the editorial for the
April number of this Journal.
On 15 March the Deputy SecretaryGeneral of the ITU also made a statement,
emphasizing the various aspects of the
ITU's role of co-operation. This statement
is given below. It is to be noted that the
role of the ITU, as described in the statements made by its representatives, was not
questioned at any time. On the contrary,

This first session of the Plenipotentiary
Conference, which lasted four weeks,
proved very fruitful since the various
countries were able to express their views
on the future Agreement, especially on a
number of points in which the Conference
showed special interest. In this way it was
possible to gauge the varying opinions on
such important subjects as the structure
of the future organization.
Towards the end of the Conference the
various Committees, in particular the
Working Committees and the Working
Groups set up by them, issued reports
summarizing the progress made during
this first session.
The Conference was adjourned on 21 March
and will meet again on 18 November 1969
in Washington. It was decided to set up a
Preparatory Committee to carry forward
the work of the Conference after the end of
the present session and to prepare draft
agreements for submission to the next
session. This Committee will represent all
areas and trends. It was due to meet as
soon as possible after 20 May 1969 and
subsequently as often as it considers
necessary.
H.P.

Statement by the observer of the ITU
in Committee I, March 15, 1969
" I appreciate the interest which has been
shown in the ITU—first of all by the comments on the invitation issued to the
Union's headquarters and then by the
expressions of various delegations.
" The Secretary-General outlined the general role of the Union. Indeed as some one
half of the Union's Membership is represented here there is little need for me to
add to Mr. Mili's general comments.
" You are meeting here as Plenipotentiaries within the framework of your
Interim Agreements and, of course, in
accordance with your rights under the
International Telecommunication Convention agreed by Plenipotentiaries of your
Governments in another place. I know that
you will take decisions not inconsistent
with your obligations under that Convention and to the Membership of the Union
as a whole.
" But, I would like to turn specifically to
the question of co-ordination. It is a word
which has been used in a number of paragraphs in your Interim Committee's Report
and in many proposals. It may be useful to
reflect on how and where this co-ordination
occurs. In reality, in the ITU sense, it is
really a form of persuasive consultation in
accordance with clearly defined obligations, responsibilities and procedures.
" These are provided for under the International Telecommunication Convention
and the associated Regulations, whether
they be the Telegraph, Telephone or Radio
Regulations under which certain steps in
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co-ordination have been authorized. They
cover actions:
(a) between individual Members directly,
i.e., bi-laterally or multi-laterally;
(b) between Members through the intermediary of the Union's headquarters
Secretariat;
(c) through the analysis, examination of
certain matters, and the issue of
findings and advice of a persuasive
legal character, through the Union
permanent organs, i.e., the General
Secretariat, the Consultative Committees of the Members, and especially
the International Frequency Registration Board.
" The emphasis has, so far, been on administrations performing preliminary consultations between Members to facilitate
broader co-ordination and the work of the
Union.
" The co-ordination is natural. The principles have evolved over many years, in
which practices, procedures and responsibilities have been modified in the Convention and Regulations—on the one hand
they detail the obligations for the Members between each other, and on the other,
through the Union's organs and Secretariats. These arrangements have ensured
the proper interface and compatibility
between communication systems and techniques and the orderly development of
services. Thus, regularly, Members have
found it convenient to come to the Union's
headquarters after local, regional or other
internal or in-house partnership consultation.

" Realizing the impact of the rapid application of space technology to various communication needs, the Union Members
have accepted the need for the Second
World Administrative Radiocommunication Conference. This Conference will take
place in 1971, and the detailed technical
standards to be used for the Conference's
decisions are being actively developed in
the Union's Radio Consultative Committee. The Conference will prescribe the
amended regulatory procedures and operational requirements and responsibilities to
ensure, in particular, the achievement of
interference free operations between space
systems and with conventional radio systems. These decisions will cover not only
public and the specialized services that you
are considering, but other space services,
for example those of the meteorologists
and the space researchers for which your
partnership does not accept responsibilities.
" Within the Union's regulatory framework, therefore, procedures exist and will
be developed further for the co-ordination
requirements for all services.
" You are, of course, at liberty to organize
as you desire, any initial or preliminary
co-ordination, or persuasive consultation
or discussions which will facilitate the
necessary considerations in the ITU
organs. We realize that internal partnership consultation is natural seeing that a
country concerned could have interests and
investments in two directions, for example,
one as part of its membership in
INTELSAT, the other for its specialized
or domestic service, The extent to which
you bind yourself to consultations or de-

cisions of the Governing Board is again
one for your decision.
" Nevertheless, I would add that irrespective of how you provide for the machinery
of this consultation or co-ordination in
your Agreements there would still be
broader ITU co-ordination within the context of the normal ITU authority to ensure
proper technical relationship:
(a) between services which INTELSAT
is planning either for the general
partnership use or for other ventures;
(b) the other types of services of individual
members of the Consortium may be
contemplating as a separate venture,
and
(c) services of other Members of the
Union not partners to your venture.
" In conclusion, as Deputy SecretaryGeneral, I thank you for the interest shown
in the ITU. I can appreciate the ramifications of the negotiations to balance on the
one hand the political, industrial and
financial aspects with the other practical
international requirement of efficient and
low cost circuits for the flow of communications and information—the cornerstone of international and public cooperation.
" However, in view of the discussions, I
considered that it was desirable to make
some explanation on the co-ordination and
involvement in the ITU sense, without
wishing to influence the in-house options
that you may decide upon, in the knowledge, of course, that the broader coordination will take place in the ITU and
its organs ".
R.E.B.

advertise in the
telecommunication journal!

T

is the monthly
magazine 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
HE TELECOMMUNICATION JOURNAL

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, 8047 Zurich (Switzerland)
Mailing address: P.O. Box, 8055 Zurich (Switzerland)

264

TELECOMMUNICATION JOURNAL - VOL. 36 - VI/1969

—

Phone: 051/54 50 50 (3 lines)

—

Cables: ANNONCENSERVICE ZURICH

MM aid aclievenents
The satellite, in addition to carrying meteorological experiments that scientists
hope will ultimately lead to reliable longrange weather forecasting, will also obtain
oceanographic data.
From orbit, it will communicate with
sensors carried aboard platforms such as
floating buoys, balloons and aircraft.

Meteorological
satellite
Nimbus-Ill

advanced Nimbus research
and development weather observatory
was launched on 11 April by the United
States National Aeronautics and Space
Administration (NASA) from the Western
Test Range, Lompoc, California, with a
Thorad Agena-D rocket combination.

A

NOTHER

Nimbus-M was placed in a circular, nearly polar sun synchronous orbit 1110 km
high. Inclination is 80° retrograde to the
equator. The satellite orbits the earth
every 107 minutes and views the entire
planet twice daily.
Nimbus-III is a replacement spacecraft
for Nimbus-B which was destroyed in
flight in May 1968 by the Western Test
Range Safety Officer after telemetry and
tracking data indicated abnormal vehicle
behaviour—increasing oscillations in yaw
as well as deviation from the expected
trajectory.
The spacecraft is planned to have a lifetime of six months.

The spacecraft
The butterfly shaped spacecraft is 3.05 m
tall, 3.35 m wide, and has a 1.52 m diameter sensory ring for housing experiments and electronics. It weighs 575 kg
(Nimbus-II weighed 414 kg).
The spacecraft is earth oriented and three
axes stabilized to within 1°.

requires an average of 156 W and the
experiments require an average of 75 W.
SNAP-19 is one of a series of radioisotope
thermoelectric generators (RTG), or atomic batteries, developed by the United
States Atomic Energy Commission under
its SNAP (Systems for Nuclear Auxiliary
Power) programme. Nimbus-III marks the
first use of a nuclear power system on a
NASA spacecraft, although systems of this
type have been used on United States
navigational satellites.
While the SNAP-19 is not the primary
power system for Nimbus-III this test
flight is a logical and necessary step in
the development and acceptance of longlived, highly reliable isotope power systems for space use.
The characteristics of nuclear sub-systems
for a future operational satellite will be
assessed and up to 50 W of additional
power will be available to supplement
Nimbus-III's solar cell power system. It
is expected that the output of the solar
power system will be decreased by space
radiation and other factors in three
months to a level below that required for
spacecraft housekeeping and simultaneous
operation of all on-board meteorological
experiments. The additional power provided by the SNAP-19 will permit full
spacecraft operation for more than a year.
In addition, the SNAP-19 power may be
of special importance by providing power

Power supply
10 500 negative on positive solar cells are
mounted on two, 2.44x0.91 m rotating
solar paddles producing an average of
211 W.
Two SNAP-19 nuclear powered generators
produce 50 W continuous. The spacecraft

The Nimbus-III satellite
(NASA)
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continuously in the event of a malfunction of the solar power system.

Mission objectives
The technological objectives are:

The basic SNAP-19 unit is a 25 W generator fueled with the radioisotope plutonium-238. The chemically inert fuel is contained in a rugged 152x76 mm cylindrical
capsule in the centre of the generator.
Each fueled generator weighs about 13 kg,
is 279 mm high and 559 mm in diameter
including heat-radiating fins.
In the generator, the spontaneous radioactive decay of the plutonium-238 generates heat. Thermoelectric elements convert
this heat directly into electrical energy.
There are no moving parts.
Nuclear power is considered essential to
the development of a long-lived, highly
reliable, rugged, relatively small and lightweight electrical system for a variety of
space applications. Present long-life spacecraft power systems depend on the use of
solar cells for generating power for direct
use and for recharging chemical batteries.
Ever-increasing power requirements, however, are creating difficult problems in the
design of increasingly larger solar cell
panels and associated battery storage systems. Additionally, nuclear power sources
would be required for any exploratory
missions travelling great distances outward
from the sun. The size of solar cells required for such missions would be too
large to be practical.
A SNAP generator has the potential of
supplying many watts of electricity for
several years. Since the operation of a
SNAP generator does not depend on exposure to the sun, only a minimal storage battery system is needed for spacecraft operation. The isotope power source
is a rugged device in comparison to solar
cells and is significantly less susceptible to
radiation and heat damage.

Tracking
Orbital tracking is effected by 16 stations
of the world-wide Space Tracking and
Data Acquisition Network (STADAN).
Data Acquisition Facilities (DAF) are
located at Fairbanks, Alaska, and Rosman, North Carolina.
Automatic Picture Transmission (APT) is
carried out via more than 400 APT
ground stations in 44 countries.
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— to demonstrate a full spacecraft observatory for handling multiple experiments ;
— to demonstrate radioisotope power
(SNAP-19) for space use;
— to demonstrate data collection and
ranging system;
— to demonstrate air-bearing gyro and
— to demonstrate a solid-state 5-band
transmitter.
Meteorological objectives are:
— to study spatial and temporal distribution of atmospheric structure, particularly temperature and
— to determine temporal variations in the
solar radiation in the near ultraviolet.

platforms, stored in the satellite, and then
replayed to a central point for dissemination.
The IRLS system can be applied to meteorology, oceanography, geology (measuring
strains in the earth's crust), hydrology
and ecology.
This first IRLS experiment will be limited
to about 16 platforms. They will be
placed on moored and floating buoys,
balloons, an ice island, fixed land sites,
and on an elk in Yellowstone National
Park, Wyoming.
Ultimately a capability is envisioned for
interrogating a large number of separate
units deployed at random, accurately fixing their positions and recording data
from them twice each day.
The other Nimbus-III experiments include
a television camera, Image Dissector Camera (IDC), High Resolution Infrared
Radiometer (HRIR), Medium Resolution
Infrared Radiometer (MRIR), and an experiment to Monitor Ultraviolet Solar
Energy (MUSE).

Experiments
Nimbus-III will carry seven meteorological
experiments. It will be the first weather
satellite to measure committed infrared
energy that permits the inferring of the
atmosphere's vertical temperature, water
vapour, and ozone distributions on a
global basis. These deductions are some of
the key ingredients needed for numerical,
or computerized, weather prediction. This
will be done by the Infrared Interferometer Spectrometer (IRIS).
A secondary IRIS objective is to estimate
the gases present in the atmosphere such
as carbon dioxide (C02), nitrous oxide
(N20) and methane (CH4).
Another vertical temperature experiment
on Nimbus-III is the Satellite Infrared
Spectrometer (SIRS). It will provide atmospheric temperature soundings like
IRIS but using a different instrumental
approach.
One of the new meteorological experiments for Nimbus-III is called Interrogation Recording and Location System
(IRLS). It will demonstrate how a satellite can pinpoint the position of special
platforms. Data are collected from these

TELECOMMUNICATION JOURNAL - VOL. 36 - VI/1969

SECOR satellite
In addition to the Nimbus-III experiments,
the Agena-D upper-stage vehicle carried a
United States Government payload into its
own separate circular orbit, 1110 km
above the earth. The sequential Collation
Of Range (SECOR) satellite, the 13th in
this series of geodetic satellites, was separated from the Agena at a sufficient time
interval after Nimbus-III so as not to
interfere with the primary mission.
Nimbus-III is the fourth in a series of
seven spacecraft (see Telecommunication
Journal, June 1966, page 222). Both
Nimbus-I and II, launched 28 August
1964 and 15 May 1966 respectively, met
or exceeded their objectives.
Nimbus-D, scheduled for flight in 1970,
will carry nine experiments that are being
developed to expand the capability of
quantitative (three dimensional) measurements of the atmosphere that have been
initiated with Nimbus-III.
Nimbus-E and F are scheduled for launching in 1972 and 1973 respectively.—NASA.
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Dr. D. M. Caughey of the Northern Electric
Laboratories examines a computer plot of the
distribution of electrons and holes inside a
UHF transistor

Computer
simulation of
semi-conductor
devices

A

new computation procedure which
calculates the behaviour of transistors,
diodes and field-effect devices has been
developed by Dr. D. M. Caughey of the
Solid State Device Development Group at
the Northern Electric Laboratories in
Ottawa, Canada. Both the internal behaviour of a device and its external electrical performance can be simulated for the
first time consistently under static, largesignal transient, or small-signal operating
conditions.
Since the invention of the transistor, researchers have wished they could see inside

a device with specified terminal voltages
applied. From this solution, it is possible
to derive distributions of the holes and
electrons, of the electric field, of the
recombination rate and the trapped
charge. In addition, the terminal currents
can be calculated, giving voltage-current
characteristics, transient wave-forms, and
small-signal high-frequency parameters
such as capacitance and transit time.

semi-conductor devices in order to understand more fully their complicated behaviour. Now this internal behaviour can
be visualized, thanks to the modern highspeed digital computer—itself a product of
the invention of the transistor — and
to the rapid development of computer
science. The improved understanding
obtained by computer simulation will aid
in improving device design and deriving
better circuit models.
The computation procedure involves solving non-linear equations for flow of holes
and electrons and for voltage throughout

This new method of simulating devices is
being applied to a number of difficult
semi-conductor problems. One is the study
of a UHF transistor to develop a more
complete picture of its high current behaviour and to relate this to structural
parameters, such as epitaxial layer thickness and junction depths. Another problem is determining the switching behaviour
of junction diodes as influenced by carrier
recombination and the distribution of
dopant in the vicinity of the junction. In
addition, simulation is being applied to
investigations of gold-doped diodes and
MOS field-effect devices.
The computer simulation of devices now
provides a tool for study of mechanisms
within devices and for use in the improved
characterization and application of devices
such as in integrated circuits. — Northern
Electric.

UHF transistor static profiles of electron concentration for various emitter bias voltages

Planar switching diode recovery current and
voltage waveforms as determined by computer
simulation
(Northern Electric)
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considerations on the types and
essential features of
telecommunication technique training
establishments set up with special
fund assistance
(part two*)
by
W.J. FIJALKOWSKI
ITU Expert

5. The telecommunication school

A

training schemes provide for the
persons concerned to pass through
telecommunication schools. With the
exception of the example in figure 5 a) (see
part one of this article *) all those shown
assume that the school is very closely
linked with the operating Administration.
Although these links do not necessarily
mean that the school must be under the
exclusive jurisdiction of the PTT, this is
most frequently the case. The purpose of
the Special Fund projects in question is
solely to provide schools, regardless of the
fact that such schools form part of the
training system and influence that system.
The study on which this article is based
was directed towards forming recommendations concerning the fundamental
features of a school set up in collaboration
with the International Telecommunication
Union (ITU).
LL

A school is characterized and defined by
three groups of data:
• Scholastic activity: entrance and leaving
levels, curriculum, duration and variety of
study cycles, stability of programmes, nature of teaching, specialization.
• Organization: legal status and place of
the school in the public educational
systems, time-table of work, teaching
methods, nature of contacts with the
pupils, number of pupils, training facilities.
• Teaching staff: qualifications required on
engagement and for the future, specialization, specifications, numbers, conditions
of work, of further training and of promotion, stability of employment.
• Part one of this article appeared in the May
1968 issue of the Telecommunication Journal,
pp. 214-218.
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In an article it is impossible to dwell at
length on each of these points. We shall limit
ourselves to a few comments, not forgetting to note those which may be of more
interest for a Special Fund project, i.e.
those which concern a school in a developing country.
School activity develops within a clearly
defined and stable context if the study
cycle is repeated several times, and if the
entrance and leaving levels of the pupils do
not change from one cycle to another.
When this is so, the school may offer a
single cycle or several different ones but
does not affect the relative stability of the
school's activity. The situation is quite
different in a school where, to take an
extreme case, the study cycle cannot be
repeated but has to be reorganized each
time, with new programmes, new definitions of the levels, changed technical
subjects, etc. Each of these two different
modes of operation caters for a certain
category of requirements. In practice, both
of them are needed by PTT Administrations and the schools are in a position
somewhere midway between these two
extremes.
To avoid reverting to the subject of the
type of school activity when we arrive at
the recommendations on the Special Fund
type of school, there is one point that must
be made at this stage. To achieve perfect
versatility in school activity an extremely
" strong " teaching team is essential. Effective assistance from outside sources, from
operating services or industry, might provide a partial substitute for such universality. But, to be realistic, one must admit
that the project execution period is too
short and the conditions in which it starts
off are too unfavourable to make it
possible to have so universal a teaching
staff; as for outside help, even less can be
counted on from that quarter. When
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undertaking to set up a school purely for
advance training, the tendency is to take
hopes for realities. Once the Special Fund
assistance has ceased, for lack of adequate
means and failure to provide a sufficient
element of stability, the school will probably slowly disintegrate. Only rhythmic
school activity repeated from one year to
the next can ensure stability and a potential which will subsequently allow a certain
margin for versatility.
The school programmes are characterized
by the theoretical level of the knowledge
imparted and by the relative proportions
of the different components: lectures, exercises, demonstrations, practical classes in
laboratories and workshops, and individual work, under guidance or on one's
own. The purpose of the study cycles finds
expression in the programmes. They may
be designed to impart theoretical and
practical knowledge to the student, to
train their minds and their bodies for the
execution of a range of clearly defined
duties, or they may be designed to give just
that extra amount of knowledge that will
provide a safety margin for unforeseen
situations and make for greater freedom in
the deployment of technical staff. The
programmes may leave more or less room
for activities conducive to an improvement
in general culture, mental capacity and
accuracy of self-expression. Thus, they
may provide opportunities for learning
about contemporary life, the understanding of social, political and economic questions, the study of languages, history,
geography, the natural sciences, economics
and for physical culture. The higher the
level and the wider the scope of public
education, the less a telecommunications
school is obliged to include subjects in its
programmes which are outside the knowledge strictly required for work as a
technician. This consideration is parti-

cularly relevant to the study of the essential features of a school in a developing
country.

6. Specific aspects of development

The conditions of existence of a telecommunication school depend not only on its
structure, staff and equipment, but also on
the environment in which it works, on
social, cultural and economic conditions in
the country, and on everything which
characterizes the degree of development of
the country. We shall try to draw the
attention of the reader to the interconnexions and implications of certain aspects
of a country's development which determine the conditions in which the school
operates.
In the same way that an industrial product
is judged by the consumer, the quality and
usefulness of the training given are judged
by the employer. Close mutual co-operation between the training establishment
and the operating administration is essential. The final judgment on the training
programmes and methods is to be found in
the opinions of those who later directly
supervise the work of technicians and from
them conclusions can be drawn for the
improvement of training, if necessary. The
more developed the country, the more
efficient the co-operation may be and the
more valid the comments.
A developed country can draw on the
considerable fund of experience possessed
by different training circles. A telecommunication school profits from this experience; it can always find specialists to
consult and the organs of the public
education system are always in a position
to supervise and help to solve teaching
problems.
In a developed country, industry, research
and the universities may provide a reserve
of specialists with the necessary teaching
experience and large enough to meet
emergencies or sudden changes in activity,
or to render assistance if the school's
teaching staff cannot cope with the situation.
A school is a long-term investment. In
each country all the organs which distribute the resources available in the national
economy are under pressure to meet
immediate needs and to make the investments which produce results quickly. It is

essential that the country should have
sufficient stability and experience to maintain a stable balance which will ensure that
long-term investments are given sufficient
attention. Otherwise, an investment such
as the school may be held up or deprived
of the means required for its essential
needs. In a developed country, the economy is less subject to sudden fluctuations
and one can therefore assume that the
administrative aspects, the legal status and
the relations of the school with higher
authorities will be much better regulated.
Each school forms part of the system
which governs, finances and supervises it.
This system may be the PTT Administration, the Ministry of Education or an
inter-ministerial body. The efficacy of this
guardianship and the ability of the school's
" guardians " to assist it when in difficulty
depend on the state of development of the
country. The less advanced the country's
economy, the more a school has to fend
for itself and the stronger it must be
internally in order to survive.
As we have already said, the school is only
one element in a training system. A wellorganized operating Administration with
plenty of qualified staff is a guarantee that
the knowledge acquired at school will be
greatly enriched later in the working
environment. Indeed, in some cases, this
latter part is so essential that the school
work becomes a mere introductory stage.
If the jobs the school is to do are clearly
defined well enough in advance and changes are fairly rare and carefully thought
out before being made, it will be much
easier for the school to perform its tasks
successfully. These tasks are defined by the
levels, the specializations and the number
of pupils to be admitted. Only a stable and
planned economy can ensure favourable
conditions for their execution, otherwise
we are brought back to the same conclusion as before, that the school itself must
be particularly strong. However, it is not
only the tasks of the school which it is
important to define; the programmes can
be less comprehensive if the future careers
of the students, i.e. the use the Administration will make of them, are also clearly
defined, as then the school does not have
to allow too great a margin for contingencies.
Every public education system cannot help
suffering from a certain lack of uniformity
which is reflected, for example, in the
unequal scholastic status of the school

certificates awarded by different schools of
the same type and class. This disparity in
the value of the certificates is not so great
when education has reached a high degree
of efficiency. Moreover, the relative abundance of well-educated young people ensures that the school's requirements as
regards student recruitment, which are, in
fact, very modest compared with national
resources, can always be met for a given
number and a clearly defined standard.
Our investigations have led us to the
conclusion that in stable social conditions
young people generally have a much
clearer idea of the career which awaits
them and there will be less wastage and
less giving up of studies or jobs. This is a
further advantage of the conditions in
which a school operates in a more advanced country.
The teaching staff requirements of a telecommunication school are not very great
compared with the total establishment of
the public education system. A school for
200 students, for example, may need 40 to
60 teachers of all levels. In a developed
country, the matter of qualifications at the
time of appointment is settled by the
school's charter and establishment. Since
the careers are defined, each teacher knows
how far he can go and how he must
improve his qualifications with the experience acquired at the school. Unfortunately, this cannot be the case in the developing countries.
Inequalities and contradictions in the economy may always cause fluctuations in the
school management policy, lead to teaching staff being withdrawn and upset the
training programme; this sort of thing is
frequently encountered in countries which
lived for some time under foreign domination when their economy and social organization were governed by interests other
than those of the country itself.
Some special features connected with the
standard of the PTT services which affect
the situation of the school are worthy of
study. A well organized service operating a
developed network is characterized by:
— a sharp and very precise differentiation
between the duties and authority attached to posts;
— large centres with numerous and experienced staff capable of giving new
recruits a proper initiation to their
work;
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— well-framed regulations suited to the
operating system and the type of equipment ;
— constantly available stocks of spare
parts;
— a fault location and repair service, able
to intervene rapidly when required.
All or many of these service features are
lacking in a developing country and to
make up for this a school will have to take
on greater responsibilities. The students
will have to receive more complete training
and learn to improvise in difficult and
sometimes quite unusual circumstances.
But these considerations on the circumstances in a developed country, which are
external to the telecommunication school
and facilitate its work, would not be
complete if no mention were made of the
unfavourable features often encountered in
these developed countries. The high level
of some countries has been reached after a
long and generally uninterrupted historical
development. The training system as a
whole is designed to meet present requirements but it also has the legacy of various
practices, solutions, and regulations which
had their justification in the past but are
kept on because of the tendency to conservatism in a developed society. A school,
newly organized by educational specialists,
would certainly be based on other principles, whereas a school which is tied by
tradition will be slow to adapt itself to new
conditions. A country which makes a fresh
start in planning its training system and
schools is freer to choose the most modern
principles. The only factor that may hamper its freedom of choice is the tendency
slavishly to copy the solutions adopted by
the country which dominated it before it
acquired independence.
7. Tentative conclusion: the training system
and the place of the school in that system

Training system a) in figure 5 differs from
all the others in the same figure. In it, a
specialized educational system takes on the
entire responsibility for the preparation of
young people and for their future employment. It provides for specialization and a
division between education and productive
work of the social activity of those trained.
The training of large numbers of young
people of substantially the same level and
with the same programmes may be carried
out with methods similar to modern indus270

trial methods. Occasionally, as with everything mass-produced, the product (in this
case, knowledge) may not be completely
suited to users' requirements; this is an
economic shortcoming which is offset by
the efficiency due to standardization and
mass production. However, there is one
point in this connexion that must not be
overlooked: this knowledge and these
skills, which the user does not consider
essential often prove very valuable in the
long run.
There is something archaic in the other
systems; they recall the handicraft days
when to learn a trade one had to be
apprenticed to a master craftsman. This
apprenticeship was long and, from the
educational point of view, inefficient; the
pupil paid for his training with his work
and most of the masters had no gift for
teaching. Often the pupil spent a year or
two doing odd jobs for his master. Theoretically speaking, a developing country
which is not a slave of its past and is free
to choose its own principles should adopt
system a) in figure 5. However, very
probably,
— technical staff requirements in telecommunications will be extremely urgent
and part of them at least brook no
delay. This urgent demand for staff
favours any system which trains students quickly, even though they may
perhaps be undertrained;
— the public education system will be
inadequate, or was formerly inadequate, so that there will not be enough
young people with a satisfactory general education.
The country will therefore have to make
do with a strictly oriented training of very
short duration and limited to the most
essential elements, and to accept candidates who would normally be rejected.
Despite all objections, only a training
system which combines periods at school
with periods of professional work seems to
be recommendable in these circumstances.
Persons already trained should go back to
school more than once, perhaps three or
four times. But the fact that candidates are
accepted of an intellectual level below that
demanded by their future duties, and that
the promotion of technical staff will be
more rapid than in other countries, makes
it necessary progressively to improve their
general education and scientific knowledge. This further education may be
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imparted at the same time as t he technica
training, while the students are at school,
or after they have taken up their professional posts, for example by holding evening
classes or correspondence courses. The
staff in charge of telecommunications and
the major specialists in the Administration
will in all probability be few in number
and will not have the time to organize and
operate this training system. And the
school will not only have to fend for itself
without outside assistance and close supervision but may even have to take on
additional tasks in the PTT training system. To enable the school to organize
" catching-up " and preparatory courses
for the competitive entrance examination,
as well as for the teaching actually given in
school, it is essential that the school
should be equipped to provide a considerable part of education in science and arts.
An example of a training system that
might be recommended is given in figure 7.
At the time of recruitment, the selection
board will have to be fairly indulgent
regarding the candidates' level of general
education. After a short in-service period,
of a length convenient to the Administration, and during which an initial judgment
could be formed of the employee recruited,
he would go on to the first cycle of
studies lasting not more than ten months.
The curriculum would be devoted partly to
explaining the working of technical equipment in the branch he has chosen, practical training in maintenance and fault
location, and a general introduction to the
organization of the PTT services and
partly to raising his scientific and general
educational level.
Assuming that the student does well at
school, he will start his professional work.
In view of the prospects of promotion and
thanks to the atmosphere created at work,
most technicians will not give up trying to
improve their qualifications. After attending, with the Administrations' consent,
courses organized by the school, they will
sit an examination to decide whether they
are qualified to go on to the higher study
cycle. The curriculum of this cycle will also
serve two purposes: to impart to students
the practical and theoretical knowledge
required for the jobs in which they are
actually engaged and to complete their
basic training. Figure 7 envisages that the
process of a preparatory course followed
by another cycle of studies at school, will
be repeated for the third time and there is

their career, unless prevented from doing
so by exceptional circumstances or unless
they prove unsatisfactory. But men cannot
be wedded to their jobs merely by administrative decisions. They must be given
conditions that offer an incentive to stay,
by arousing their interest, making them
realize that the school is a lifelong career
for them and that each is the right man in
the right job. These conditions fall into the
following five groups:
Figure 7
nothing in the principle of the proposed
system to prevent its further repetition.
The regular syllabus of the school would
be accompanied from time to time by
courses designed to supplement the students' knowledge. The subject of these
special courses would be dictated by
circumstances, for example: carrying out a
new investment project, introduction to
technical systems or methods of organizing
work as yet unknown in the country.
The school to operate a training system on
the lines indicated might be the subject of
a Special Fund project. However, no
system is or should be regarded as immutable. And our system will change: after
some years the public education system
will reach a level which will provide
sufficient candidates with a higher standard of education than at the beginning. It
would be possible to merge study cycles I
and II. This will involve not merely a
merger in time, but an appropriate revision of the programmes and methods.
Later on there will be other mergers, until
finally there will just be a single cycle of
studies. The ultimate aim of the project—
perhaps for ten or twenty years ahead—
will thus be the system in figure 5 a).
8. Competence and efficiency of the school

Of the four elements which together make
up the school—the teaching staff, the
students, the material facilities and the
organization—the first is the most important. This factor conditions the others, or
at least it depends on this factor whether
the best is got out of the others. But how
should it be defined and what form should
it take to cope successfully with all its
complicated tasks? We may talk of its
strength, of qualifications, of covering the
range of specializations and of the degree
of attachment of the staff to the school.

It is not easy to define the proper size of
the teaching staff. The criterion of the
weekly work-load applicable in secondary
schools does not hold good for a school of
this type. It would be more realistic to
judge it by higher education standards.
The courses will be held at different
levels, and also at a higher level. Compared with other schools, it will be characterized by the variability of its syllabuses.
The teachers, as in schools of higher
education, will constantly have to widen
their knowledge, particularly since they
will also have much lee-way to catch up. It
must be remembered, too, that they will
have additional work in the form of
evening classes and correspondence courses and, at least in the early years, a fairly
wide margin must be allowed for resignations, of which there will probably be quite
a lot.
When the school is first set up, the
qualifications required of potential teachers will have to be considerably relaxed.
Nevertheless, it is essential to define the
ideal qualifications, so that each teacher,
from the start, has a clear idea of the level
expected of him and the efforts he must
make to reach that level.
The curriculum will cover several branches
of learning and specialized subjects. Each
subject must be covered by teachers particularly qualified in that field. The great
versatility demanded means that the teaching staff must have as broad an education
as possible. However, if too wide a range
of knowledge is required of a teacher at
the beginning, he will not be able to reach
the high level of one who specializes in a
clearly defined and very limited field.
The very existence and success of the
school depends on whether most members
of the teaching staff, once engaged, remain
permanently, that is to say, for the rest of

— pecuniary: salaries, bonuses and benefits, allowances, fees, social advantages ;
— conditions of work: normal weekly
work-loads, holidays, freedom to
organize their work time-table;
— career: definition of posts, ranks and
promotions;
— private study: study under the guidance
of advanced specialists, freedom and
opportunity for technical studies at
the school, leave and study trips
abroad, reimbursement of study
costs;
— atmosphere: proofs of the high appreciation of the importance and the
difficulties of the services rendered
by the teachers, their rank and social
responsibility, assurance of respect
and confidence.
Stability and regularity in a long-term
development programme not only make
for keenness among the staff; they are
essential factors if the teachers are to make
a success of their work. In a developing
country there are more contradictions and
inequalities in the social, administrative
and economic situation, and there are
more threats to the stability and continuity
of the school. It should therefore be
protected, as far as possible, by laws,
decrees, regulations and its own charter.
We may well ask how the cost of setting
up and operating such a school should be
distributed and, after reflection, what line
efforts should follow to achieve maximum efficiency combined with maximum
economy. The subject deserves thorough
study, with data taken from several examples. The author has data on only one
example, but the information is significant
enough to warrant its being mentioned
here.
A school with an average capacity of 200
places (maximum 300) was set up with
investments from the Administration and
the ITU, at the following cost:
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— buildings and land: about 1 000 000
US dollars
— equipment, furniture, documents and
miscellaneous: about 500 000 US dollars.
Total operating expenses for the Administration and the ITU, including teachers'
salaries, the administration of the school
and assistance to pupils, amount to
420 000 dollars per annum. By spreading,
for example, the cost of the equipment
over eight years and the building over 25
years, we find that operating costs amount
to 80%, equipment 12% and the building
8% of the total funds supplied. On the
basis of this example, which is incomplete
and simplified in its calculations but very
significant in the wide discrepancies among
the various expenditure headings, it can be
seen that careful and favourable consideration must be given to any opportunities for
adding to the equipment, introducing audio-visual media and programmed teaching, the improvement of working conditions (air-conditioning, soundproofing,
classrooms) and thus improving efficiency.
How does one calculate the capacity of the
school and the number of pupils that can
be taken at one time? No strict method of
calculation can be given: one can merely
make a few recommendations. When the
school is set up, some idea already exists
of the number of vacant posts in telecommunications, or of posts held by persons
who will be leaving them. This assessment
should not be based solely on the regulations or the budget but on the study of
actual requirements. Every year a percentage of technicians leaves the services for

different reasons and every year some of
them are promoted to better jobs. When
preparing its request, the Administration
will not have sufficient statistical data of
its own, but it has every chance to profit
from the experience of other, more advanced Administrations. In the estimates of
the quantitative training programme, network development plans and the proposed
introduction of new services must be taken
into account. The essential capacity of the
school is a function of the requirements
and duration of the courses. It must be
multiplied by an efficiency factor representing the presumed degree of success of
the studies, i.e. the ratio between the
number of pupils admitted and the number of pupils who will pass their examinations and by a utilization factor based on
the prospect that not all the facilities of the
school will be put to full use simultaneously.
The ITU participates in the first phase of
creating the school. Its assistance, both
material and in manpower, is of decisive
importance on the human side. The international experience of headquarters and of
groups of experts is placed at the disposal
of the execution of the project. During this
period the team of experts provided by the
ITU is responsible not only for training
the teaching staff, organizing and programming the curriculum and preparing
the plans, but also to a large extent for the
day-to-day activity of the school.
The working out of programmes and,
above all, of teaching methods, calls for
observation of a number of examples and
repeated and consecutive trials. So it is
essential to have: observation time equal

centenary year of
1969 the telecommunication journal
It was on 25 November 1869 that the first number of the Journal telegraphique
was issued by the International Bureau of Telegraph Administrations, the
Bureau of the International Telegraph Union, founded in 1865.
Since then, month by month, the Journal has followed the development of the
various types of telecommunication without interruption (except for a period of
five months in 1914), bringing news information to national administrations,
the various users of telecommunications and all who are interested in this
constantly evolving technique.
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to a few dozen years, a large number of
students and the means for carrying out
the various plans. Some experience in the
teaching of telecommunications has been
accumulated in countries with highly developed networks and industries. However, considering that in any one country
the number of trained technicians is relatively small in comparison with other
spheres of the national economy, comprehensive experience can be assembled only
at international level and this is a wide
field of activity where ITU assistance plays
its part.
There is another type of experience which
could be passed on by the ITU: experience
which shows that some part of the means
available in each situation must be devoted
to pre-investment or investment which will
sometimes produce results only for the
generations to come. For a country whose
immediate needs far exceed the means
available, it is difficult to appreciate that it
must sacrifice part of the means that could
be used to bring about an immediate
improvement in living conditions and to
meet the most obvious needs, and it is
even more difficult for it to make such an
effort. The ITU, benefiting from the experience of highly developed countries, should
be capable of making the Administration
concerned understand that some immediate interest must be sacrificed in order to
serve the purposes for which the school is
set up. The ITU should therefore defend
any measures in the execution of the
project which will ensure stability and
continuity in the existence of a school set
up with its assistance.
(Original language: French)

the acquisition and use
of ionospheric data for prediction
and other practical applications

by W. R. PIGGOTT
Radio and Space Research Station, Ditton Park, Slough

Abstract

Possible ways of improving the contact
between scientists and engineers on problems of HF communication are discussed
and proposals made for new methods of
obtaining the data needed to improve HF
communications. The paper is based on the
Report of a small Working Group of the
International Scientific Radio
Union
(URSI).

— Section 1: is concerned with the general problem of trying to ensure closer
co-operation between communications
engineers and ionospheric physicists. It
refers briefly also to the topics discussed in more detail in the remainder of
the document.
— Section 2: Sites for new fixed ionosondes
— Section 3: Acquisition of additional
data by automatic equipment and satellites
— Section 4: Reliability of data

Introduction

— Section 5: Treatment of spread-F

paper is based on a document F ]
submitted by the International Scientific Radio Union (URSI) to the meeting
of the International Radio Consultative
Committee (CCIR) Study Group VI
(Ionospheric propagation) held in Boulder
in June 1968. This document was prepared in January 1968 by a small URSI
Working Group of which the author was
Chairman.
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Since the document was written, further
exchanges of opinion have taken place and
action has already been taken on certain
matters. The revised version of the earlier
document which follows takes account of
these more recent developments.

— Section 6: Use of existing top-side
data
— Section 7: Use of modified top-side
sounders in satellites.

1. Communication between engineers and
ionospheric physicists

1.1

Introduction

Those problems encountered by CCIR
which relate to ionospheric propagation
have been considered in the past and have
provoked relatively little response. An
attempt has been made to identify the

main reasons for this and to make constructive suggestions for the future.
1.2

Joint symposia

Many scientists engaged in ionospheric
projects have little knowledge of CCIR
problems and little interest in them. In
general they are trained to identify specific
problems which can be solved by ad hoc
experiments or by using relatively limited
samples of data; they lack the desire and
specialized skills to work on long-term
morphological studies or on problems
involving large masses of data.
Also, as individuals, they find serious
difficulties in communicating effectively
with the engineers on practical problems;
each group has a specialized jargon which
is often unknown to the other and it is
difficult for the scientist to know the right
approximation between simplicity and accuracy.
Experience with symposia attended by
scientists, engineers and administrators of
circuit networks shows that a symposium
at which the topics are limited to a fairly
narrow field is very valuable for breaking
down these barriers of communication, for
exciting interest in the problems and for
showing where new advances are possible.
This is especially so when the symposium
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is held at a location where all the participants are brought into close contact outside the formal session periods. Such
symposia must be planned for a mixed
audience and care must be taken to ensure
that all the groups are fairly well represented.
It is possible that some of the regional
scientific symposia on ionospheric problems could be valuable for the same
purpose if suitable engineers could be
persuaded to attend; for example, the
conferences on equatorial aeronomy are
largely concerned with the morphology of
phenomena observed at low latitudes and
often of direct concern to low-latitude
communications; symposia on the antarctic ionospheric phenomena are directly
concerned with high-latitude problems and
are often equally applicable to both caps.
Scientific symposia or specialized courses
on specialized fields occasionally contain
much of direct interest to CCIR; the
publications referring to several recent
symposia are listed under reference 2.
Some of the papers given on these occasions probably reach CCIR through joint
representatives, but it would be worthwhile to ask the appropriate CCIR Working Group in the host country, or from
some other country with active interest in
the field, to summarize the main points of
interest and to report to CCIR. Some
national Working Groups in CCIR Study
Group VI do not search for this type of
information effectively.
URSI seems to be the most appropriate
Union for the promotion of suitable
symposia, but it has difficulties in identifying suitable experts, with some experience
of CCIR problems, who could contribute
to the symposia. URSI and CCIR should
consider what joint action could be taken
to solve this difficulty and should consider,
in particular:
a) the promotion of symposia of the type
described above;
b) the addition of a practical problems
section to the programmes for selected
regional symposia and other such
meetings;
c) the encouragement of administrations
to send suitable participants to these
274

meetings so that both the scientific and
the practical aspects can be considered,
as suggested above;
d) the extraction of the appropriate information, from scientific symposia, on
subjects which can affect radio communications.
1.3 Co-operation between scientists and
engineers

Scientists are interested in determining the
geographical areas in which particular
ionospheric phenomena are found, and
their diurnal, seasonal and solar cycle
variations. This type of question can,
therefore, often be answered by scientists
in such a way as to give information of
direct value to CCIR. In many cases a
considerable literature already exists and
much active work is continuing. Again
there appears to be a serious lack of
communication; many of the scientists
involved believe that CCIR has not fully
exploited the data already available and
they are, therefore, unwilling to spend time
summarizing new data for CCIR, and
many do not realize that morphological
data acquired for scientific objectives also
have practical applications. For example,
studies of the incidence of equatorial
spread-F and its connexion with the electrojet automatically provide the statistical
characteristics of spread-F which are needed for studies of the incidence of equatorial " flutter ". Similarly, the links between
high-latitude spread-F, sporadic-F, blackouts, geomagnetism, aurora and the magnetosphere also give the corresponding
information on the incidence of these
phenomena as they affect radio communications.
It is believed that maps showing where
particular phenomena occur, with probabilities where possible, would be of considerable value operationally and that CCIR
should consider this point.
Owing to lack of communication and to
specialization, the question ' What is the
incidence of sporadic-F over the world? '
is unlikely to provoke many responses.
However, more limited questions such as
' What is the incidence of the storm types
of Es at high latitudes? ' may provoke
responses from groups interested in radar
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aurora, or in particle effects as detected by
satellites and ground stations, as well as
from ionospheric workers engaged in more
usual studies.
1.4

Special experiments and studies

Most CCIR problems require long-term
study and statistical data for their solution, but very few scientists are interested
in obtaining such data primarily for CCIR
purposes. However most scientists try to
take advantage of current possibilities, for
example by studying polar cap events in
sunspot maximum years and other problems in minimum years. Thus it appears
advantageous to stress particular problems
at particular epochs in the solar cycle,
remembering that most new experiments
take a few years to mount successfully,
particularly when linked with space techniques. It is suggested that CCIR and
URSI should use their joint knowledge of
likely fields of active interest in the selection of a limited number of relatively
short-term projects for intensive study.
Many groups both inside and outside
CCIR have stressed the potential value,
for CCIR problems, of the use of data
obtained by specialized techniques such as
auroral radar, back-scatter, oblique incidence soundings, and topside soundings.
Despite the work done by special Working
Groups very little, if any, of these data
have been applied to CCIR problems, and
several reasons appear to be responsible
for this:
a) in many cases the equipment in use is
technically inefficient; in consequence
the available manpower in the group is
already fully extended in obtaining and
analyzing the limited samples of data
needed for purely scientific purposes.
In addition, the samples available or the
duration of the experiment are usually
too limited to give synoptic data comparable to those usually used for prediction work and it is doubtful whether
attempts to exploit such data are worth
the effort;
b) in other cases the equipment is capable
of obtaining adequate samples of data
but its use is limited by the time needed
to analyze the data. In these cases

valuable data could be made available
by operating the equipment regularly
and by introducing a highly simplified
and rapid analysis for the majority of
the records obtained. In general the
groups are poorly equipped for such
work and they would not consider
undertaking it without outside pressure
and possibly aid. If it is to be successful, the handling of data must be as
simple and as efficient as possible; with
manual analysis this probably means
selecting one parameter only for regular tabulation;
c) it is frequently impractical to maintain
a special experiment during both the
solar maximum and minimum epochs.
This limitation often applies also to
conventional vertical incidence soundings when they are planned for a
specific scientific objective. Special
techniques for the incorporation of
data obtained during limited periods in
the numerical prediction process have
been developed so that data from what
would normally be relatively shortterm experiments are now usable. It is
essential to publicize the fact that data
for even a one-year period can now be
used operationally if the samples are
sufficiently numerous to smooth out
the large day to day changes usually
present.
1.5

Use of existing data

A number of significant improvements in
HF predictions, particularly at high latitudes, could probably be made by using
data already collected during the International Geophysical Year (IGY) and International Quiet Sun Year (IQSY). The
analysis would involve considerable data
handling problems and would need close
collaboration between groups holding
ionospheric data in the form of punched
cards or tapes so as to minimize punching
problems. The main problems are to
obtain guidance from competent scientists
with wide experience in this field, to
arrange for the direction of detailed analyses which would not normally be of
interest to such scientists, and to plan the
actual handling of large quantities of data.
It appears possible to break down the

problems into a series of specific projects,
applicable to limited geographical areas,
each of which could be solved to the extent
needed to give worth-while results within
one or two years. Some specific projects of
this type include:
a) the prediction of absorption, and the
probability of absorption events, in the
auroral and winter anomaly zones;
b) the improvement of basic world-wide
absorption data, although this is not
likely to give as large improvements as
a);
c) the prediction of sporadic-^ at high
latitudes. This would result in major
changes in frequency usage for about
one third of the hours;
d) the prediction of the probable availability of bands of frequency usable for
communications at high latitudes during disturbed conditions. Such predictions would take advantage of regularly occurring abnormal reflecting layers
which are common in winter, in particular during disturbed conditions.
In general these problems involve the use
of computers and are worth studying only
if the data handling problems can be
solved by international co-operation.
Significant improvements in the basic data
for numerical prediction demand the
establishment of a project for the design of
equipments intended especially to solve
CCIR problems. For example, most of the
desirable sites for ionosondes, which do
not involve serious logistic difficulties,
have already been occupied. Extending or
redeploying the network therefore implies
the development of simplified automatic
equipments capable of operating unattended for long periods, or the use of ship,
aircraft or satellite sounders, or both.
These matters are discussed in Sections 2,
3, 6 and 7.

2. Sites for new fixed ionosondes
2.1

Selection of sites

Within the limitations of available data the
simplest method of surveying the probable
most valuable sites for new stations is to

construct local time contour charts of foF2
at different epochs and seasons, and to
look for the areas where the gradient of
foF2 seems likely to change rapidly with
position. This procedure gives high priority to the area within about ±20° of the
magnetic equator, and to the sub-auroral
zones and, in general, low priority to
temperate latitude zones, though there is
evidence for anomalies in certain areas and
little is known about the scale of changes
with longitude.
A main objective in planning new stations
should be to establish interpolation and
extrapolation rules so that wide areas can
be monitored with the fewest possible
stations. It is important also to find the
best compromise between the logistical
difficulties in establishing and maintaining
a new station, its usefulness for determining base levels from which the extrapolations can be made, and its possible value
for local scientific studies or for the
interpretation of the behaviour of particular circuits.
There is special scientific interest in
establishing stations in the equatorial anomaly zone, in the South Atlantic magnetic
anomaly zone in the Antarctic and in the
sub-auroral zone. Probably the best way of
estimating the value of a new site or of an
ad hoc experiment using ships or aircraft
would be to study data obtained from tape
recorders on satellites in fairly low circular
orbits. These possibilities have not as yet
been properly exploited though some active work has now started.
2.2

Counter-suggestions

There is, however, considerable doubt as
to the economic justification for attempting to establish many new conventional
stations. Automatic stations and mobile
stations should first be considered.
It is felt that the basic network needed for
prediction purposes will form a good basis
for short-term predictions provided that
long-established stations are kept operating for this purpose after their value for
long-term predictions has become minimal. However, much of the apparently
irregular behaviour of the ionosphere is
probably associated with ionospheric
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meteorological systems which would require a much closer network of stations
than that needed for long-term predictions. Again it is felt that new types of
equipment are needed rather than additional conventional fixed stations, particularly for use at sites where other scientific
activities do not exist.

3. Acquisition of additional ionospheric
data for communications
3.1

General

CCIR ionospheric problems are related to
three main objectives:
a) improvements in long-term predictions. Here the main weaknesses are
the lack of data in large areas, and
inaccuracies in the description of gradients where conditions change rapidly
with position;
b) better forecasts of disturbances and of
frequency changes required to enable
communications to be maintained on a
short-time basis;
c) the design and use of high reliability
circuits in circumstances where considerable sophistication is possible and
economically useful.
While data obtained for any of these can,
in principle, be used in other applications,
the costs of obtaining them rise rapidly
with complexity.

mation of the types required. It would
probably not be usable when ionospheric
conditions were very complex but it would
nevertheless fill most CCIR requirements
during fairly normal conditions.

from the records. Most data obtained
primarily for scientific purposes are too
incomplete to be exploited effectively for
prediction purposes by the use of methods
at present available.

According to local conditions, either recordings on magnetic tape of the required
parameters would be made for, say, one
month, or the data could be sent back by
telemetry at more frequent intervals. There
is evidence to show that the top frequency
of spread-F is the important parameter for
CCIR purposes and this could be recorded
relatively easily when the critical frequency
was not observable.

The use of the oblique incidence measurements mentioned above for sporadic-F
studies needs stressing. Such data exist but
have seldom been collected in a form
suitable for use by CCIR. More are needed.

Worth-while data could probably be obtained cheaply by satellite methods also,
but again the instrumentation and the
orbit should be very different from those
chosen for scientific studies.
A preliminary suggestion would be to
measure the following at, say, every
100 km along the path:
a) critical frequency or top frequency of
spread echoes;
b) plasma frequency at the satellite;
c) a single height parameter;
d) possibly sporadic-F in certain areas.
The amount of data collected per orbit
could easily be handled by a solid-state
memory system or by a very simple tape
recorder, and telemetered to the ground at
convenient intervals.
3.3

3.2 Techniques

For F-region predictions it is necessary to
know the critical frequency, foF2, and the
height of maximum electron density,
hmF2, or a parameter giving equivalent
information such as Af(3000)F2 or
MI/F(3000)F2. In addition there is need
for measurements of sporadic-F. The ionosphere has been sampled at reasonable
spacings over about one third of the earth
but filling the remaining gaps by deploying
conventional ionosondes would be very
expensive.
There is a possibility that cheap, reliable
semi-automatic equipment could be designed so as to give very limited infor276

Combination of techniques

In some cases it would be possible to
combine techniques so as to give useful
data for prediction purposes. Thus the two
independent F-region parameters could be
measured combining satellite measurements of critical frequency with either
oblique incidence MUF measurements or
oblique incidence back-scatter measurements. Such combinations would need
careful organization so that the data were
properly linked together and analyzed.
However, it would be very easy to waste
much effort for little return because this
type of analysis is worth-while only where
the original data are reasonably accurate
and complete and can be easily obtained
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3.4

Forecast networks

Discussions are in progress at present on
the desirability of setting up forecasting
networks and some have, in fact, been set
up and operated for a year or more.
Initially these would be based on conventional ionosonde stations but the use of
simplified automatic stations in the future
appears very promising. The costs of
maintaining an adequate watch, and ensuring quick reduction of data and transmission to central bureaux are high at
conventional stations. If such systems are
operationally justified, the cost of setting
up simple subsidiary stations to give a
more effective network would probably be
small compared with the primary costs of
the service. Effective forecasting is almost
sure to demand a larger network than is at
present active.
3.5

Advanced systems

Several groups are developing or deploying advanced systems for improving
radio communications. These include the
operational use of oblique-incidence sounders or back-scatter equipments for monitoring the frequency bands available for
long range circuits, systems for analyzing
multipath distortion and recombining the
components so as to eliminate the distortion, systems for making allowances for
frequency shifts due to the ionosphere etc.
The cost of such systems is usually very
high compared with the cost of conventional sounding networks. The important
points here appear to be:
a) to ensure that the data obtained are
tabulated in a usable form for prediction purposes;
b) to use the data regionally to give local
forecast services.

Particularly b) would appear to promise a
larger return in terms of the efficient use of
the HF spectrum for a marginal increase
in cost.

4. Reliability of data used in numerical
analysis for prediction purposes
4.1

Reliability of medians

[■*

A brief review has been made of the
reliability of the median data used in
prediction work. The results disclosed give
cause for concern and there is an urgent
need to improve the reliability.
Experience with ionospheric data shows
that monthly medians based on less than
half the maximum possible count are liable
to be in error, and that those based on less
than one third are often more representative of abnormal conditions than of the
average behaviour for the month. A comparison between sample IGY and IQSY
data shows a significant decrease in the
completeness of the data per station for
the latter period, despite the fact that
special efforts were made to obtain good
data in both periods.
4.2

Results of study

The results of a study of the counts for
foF2 at a typical sample of 135 stations for
which data were readily available for June
and December 1958 (IGY) are as follows:
a) at 65 stations the median count was
less than 15 for at least one hour in one
of the two months, i.e. approximately
half; 23 stations failed to meet this
criterion in both months;
b) for these 65 stations the mean number
of hours in one month affected was 10,
(median 8), i.e. the majority of these
stations gave doubtful data for long
periods of time in particular months;
c) three quarters of these stations showed
counts of 10 or less for mean durations
of 12 hours (median 6 hours);
d) the distribution of the stations with
doubtful data is particularly unfortunate since they are concentrated partly
in the Southern hemisphere where the
network is inadequate even if all sta-

tions were good, and partly in the
equatorial zone where there are steep
gradients of ionization.

which reflections are seen than with the
critical frequency of the regular layer
embedded in the abnormal structure.

The best operated stations in most of the
difficult zones meet the criterion of counts
15 or more for all or nearly all months;
occasionally a coincidence of a major
repair in a difficult month causes an
exception. There appears to be no ionospheric reason why almost all stations
should not be able to meet this criterion
regularly since some of the good stations
are using very obsolete equipment. It
should be noted that for CCIR purposes
completeness of data is often more important than very high accuracy of individual
values.

This highest frequency (top frequency of
spread, fxS) depends on geometry of
reflection, form and spatial distribution of
irregularities, as well as on the electron
density in the irregularities and may depend on equipment characteristics; hence
it is a very crude parameter for scientific
work and it is little used by scientists, who
prefer the critical frequency of the F layer,
foF2, which has an exact physical meaning, or parameters associated with the
range of frequency over which spread-F is
seen.

4.3

Suggested action

It appears that the most important causes
for poor data are inadequate design and
maintenance of equipment, and inadequate training and checking of the analysis
staff; both of these could be minimized
fairly cheaply by the availability of expert
advice at the stations. It is recommended
that selected experts be financed to visit
the stations and to give advice on these
matters.
There are occasions and locations where
the primary difficulty is incompatibility
between the data preferred by the scientists
and that needed for prediction purposes.
The most important of these is the case
when equatorial and other spread-F, polar
spurs and similar phenomena are present.
The most satisfactory solution appears to
be the adoption of an additional new
ionospheric parameter for use mainly in
prediction work. There is widespread support for this view from administrations
and URSI experts and the necessary
recommendations are in course of publication.
5. The treatment of spread-F
5.1

Choice of parameters

Theoretical investigations and practical
tests both suggest that when spread-F,
field-aligned irregularities, polar spurs, etc.
are present, the MUF is more closely
associated with the highest frequency on

The ratio of fxS to foF2 is often very large
(3 or more in both equatorial and high
latitude zones) and, even when it is small,
fxS is appreciably greater than foF2 so
that tables of fxS and foF2 are incompatible with each other for the hours when
spread-F occurs.
The scientific case for adopting the parameter fxS, is very strong and its use should
make big differences in the predicted
values of MUF at high and low latitudes,
and smaller but significant differences for
some months almost everywhere at night
when such differences are important.
URSI has, therefore, adopted fxS as a new
parameter for international exchange and
is publishing the necessary recommendations and rules.
Some analysis of the new parameter is
needed and those interested are referred to
the original URSI document and the
subsequent URSI recommendations.

6. Use of existing topside ionosonde data
6.1

Availability of data

Very considerable quantities of topside
sounder data [3»4], exist in forms usable with
computers; for example, Hagg's Alosyn
booklets, printed from computer outputs,
contain between 3.104 and 4.104 values for
foF2 or fxF2 obtained between September 1962 and April 1964, and other groups
have also collected data in similar forms.
In principle these might be used for iono-
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spheric prediction purposes as already
suggested by CCIR. At present the most
important application of the data would
be to test whether the prediction techniques are adequate, particularly in areas
where ground-based data are sparse. It is
probable that the height data would be too
inaccurate for this purpose so that the
analysis ought initially to be limited to
studies of foF2 or fxF2, probably spread-F
and, possibly in certain areas, sporadic-^".
The topside sounders give, in great detail,
the variation of foF2 with position and, by
comparisons made between successive orbits, longitude changes at constant local
times. The main difficulties in using such
data arise because of the large localized
day-to-day changes in the ionosphere and
the effectively limited sampling resulting
from the close association between the
local time of a pass and the season.
The best techniques for using such data for
prediction purposes have not been worked
out, though it should be remembered that
conventional mapping also makes use of
data with little statistical weight (e.g.
night-time data where spread-/7 is common). A serious limitation is that many
topside ionograms do not show critical
frequencies owing to instrumental difficulties, or inadequate signal to noise ratio.
6.2

Applications of data

In principle, topside sounder data could be
used to improve predictions of ionospheric
conditions in three main ways:
a) to establish the mean gradients of
critical frequency at constant local time
in the zones in which the data are
obtained, so as to control the extrapolation from actual ground-based stations into unmonitored areas;
b) to delineate more accurately than at
present the mean shape of the variations with position where these are
changing rapidly;
c) to establish co-ordinate systems which
would enable data interpolation and
extrapolation rules to be expressed in
the simplest possible way, both for
analysis and, ultimately, for use in
practical numerical prediction procedures.
278

In addition, the data could be used to
introduce a new concept, where conditions
change rapidly with position and time,
namely the median of the highest values of
critical frequency or MUF in a given area.
Localized features, such as the equatorial
peaks in foF2 or the high-latitude peaks
and troughs, not only change in intensity
from day-to-day but are also found at
different latitudes on different days. Thus
there are regions where the statistical
median morphology of foF2 differs appreciably from the morphology of a typical
day which has close to median conditions
for most of the earth. At present we can
only use the former but, with proper
exploitation of topside data, we could use
whichever was most appropriate to practical problems. Where the day-to-day
movement of a peak at any constant local
time is limited to a few degrees, one would
expect the median moving with the peak to
be more significant than the median at
constant position for practical communications problems. We then desire to know:
a) the most probable or the median
position of a peak (or trough);
b) the most probable or the median value
of foF2 at the peak.
If successful, such an analysis would also
give the relations between the statistics for
areas and for fixed stations, thus enabling
the technique to be extended to other
areas. Typical Alouette data suggest that
the gradients for the anomalies near the
dip equator are appreciably greater than
those given in the prediction maps, and
that medians at fixed position are likely to
be very inadequate guides to propagation
conditions at high latitudes.
Topside sounder data are most easily
understood by constructing latitude-longitude charts at constant local time. Where
gradients are small, parameters for equivalent interpolated ' stations can readily
be established by averaging over an area.
Where gradients are large, it may be better
to use magnetic co-ordinates. There should
be enough data from the 75°W meridian
chain of ground based stations to test the
effects of different methods of analysis,
and most of the Alouette data are centred
near this meridian.
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6.3

Practical problems

The amount of work needed to exploit
existing topside data is clearly large and
the effort could only be justified if it was
likely to be used to improve predictions by
a significant amount. From the scientific
point of view there appears to be an a
priori case for believing that adequate
improvements could be made which would
justify the work. The CCIR should, therefore, consider whether any such improvements could be incorporated in existing
prediction systems and, if not, whether the
systems could be modified to use new data.
The main difficulty is likely to be to
introduce steep gradients in local areas
where, in general, the gradients are more
simply expressed in magnetic than in
geographic co-ordinates.
The success of a project to use topside
sounder data for prediction purposes depends on:
a) direction of the work by someone with
considerable experience in top and
bottom side ionospheric data;
b) access to the topside data and to at
least selected bottom-side data in a
form suitable for computer use;
c) close collaboration with an organization responsible for the use of existing
prediction programmes so as to ensure
that predictions can be tested and that
the final output is compatible with the
routine production of predictions.
The key problem is to find the leader to
direct the work.

7. Use of ionosondes in satellites

7.1

General considerations

It is very important to survey ionospheric
behaviour in the areas not at present
covered by the existing network. However,
this is unlikely to be possible using ground
based stations alone and the possibility of
carrying out a survey by means of a
satellite should be considered seriously.
The results of such a survey, if sufficiently
detailed to provide statistically significant
data, would be directly applicable to

checking the accuracy of existing predictions for areas without sounders, and also
for showing in which areas more detailed
work with ground stations would be most
effective.
The most attractive solution appears to be
to design and fly an ionosonde-based
survey satellite giving a few simple parameters with analysis of the data on the
satellite. This solution simplifies the problem of obtaining data from all parts of the
world, minimizes the amount of information to be stored between passes and
telemetered, and provides data in a form
directly usable with computers. As there is
relatively little redundancy the output
would be interesting mainly to those
involved in prediction problems or in
problems of the work morphology of the
F region.
7.2 Operational objectives

The operational objectives of the satellite
can be summarized as follows:
a) to establish what happens to fxF2, and
if possible to hmF2, in unmonitored

areas of the world;
b) to establish the extrapolation and in-

terpolation rules for the main regular
changes in critical frequency and height
of the F2 layer;
c) to show where key monitoring stations

should be maintained or established ;
d) to provide data for new methods of
prediction in areas where the ionosphere is not horizontally stratified (i.e.
where peaks or troughs in maximum
density are common);
e) to detect excess Es particularly in

unmonitored zones.
At present such data are available only for
a small fraction of the surface of the earth.
In particular our knowledge of ocean,
desert and high latitude areas is very
inadequate.
The required parameters should be identified and measured in digital forms in the
satellite, stored in a magnetic memory or
simple tape recorder, and replayed on
command.
The need for convenience of interpretation
and accuracy in height measurements indi-

cates a circular orbit between say 450 and
650 km height. The inclination depends on
choice of immediate objective; for example, a detailed survey of the more important unmonitored areas could be made
with a high inclination orbit, while wider
coverage in space but less detailed time
coverage would be given by a polar orbit.
In practice one would try to find the
variations with position and time of as
many as possible of the following parameters :
a) the critical frequency of the F2 layer,

or the top frequency of spread-F when
this exceeds fxF2;
b) a measure of the height of the maximum of the F2 layer;

The storage capacity needed depends on
the compromise between simplicity of
analysis procedure in the satellite, accuracy required, and difficulty in storing all
data obtained in an orbit. Adequate position accuracy could be achieved using
about 400 words per parameter per orbit,
each word comprising about 16 bits for the
simplest system or about 8 to 10 bits for a
reasonably economic system. The scientific
value of the satellite could be increased by
adding electron density and temperature
probes, an accelerometer, or any of the
other devices for monitoring conditions at
the satellite up to the limits imposed by the
need for the storage system to operate for
as long a period as possible.

c) the electron density at the satellite;
cl) the top frequency of Es when this
exceeds foF2.
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7.3

Treatment of data

The critical problem is likely to be the
handling of data obtained. Hence the
output should be suitable for computer
analysis, the immediate output being in the
form of maps of each parameter as a
function of latitude and longitude at
effectively constant local time for each
latitude.
The project could be carried out using a
modified Alouette-I type ionosonde fitted
with additional analysis equipment giving
the equivalent of the well known " Direct
measurement of ionospheric parameters" [5'6]. The maximum and minimum
frequencies could with advantage be increased.
The top frequencies could be identified by
the method used on the ground and
changes in the height of the maximum
measured by a modification of the technique of Bibl and Rawer for the direct
measurement of MUF. This would need
some calibration against ground stations
so as to give absolute values.
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multichannel transmission
by tropospheric scatter

by Roger FREEMAN
Page Communications Engineers, Inc., a subsidiary of Northrop Corporation

1. Introduction

I

ned tropo links may have propagation
reliabilities of 99.9% or greater. These
reliabilities are comparable to those of
LOS microwave systems.

N the past fifteen years much progress
has been made in the transmission of
microwaves along non-optical paths i.e.,
paths which are not line-of-sight (LOS).
One non-optical transmission method is
called tropospheric scatter. It takes advantage of the refraction and reflection phenomena in a section of the earth's atmosphere called the troposphere. This is the
lower portion of the atmosphere from sea
mvel to about 11 km altitude. The phenomena scatter the radio energy of UHF
signals in such a way as to allow reliable
communications for hops up to 800 km.
Long distances of many thousands of
kilometres may be covered by operating a
number of hops in tandem. The North
Atlantic Radio System for the United
States Air Force is an example of a lengthy
tandem system. It extends from Newfoundland to Great Britain via Greenland, Iceland, the Faroes and Scotland. The
Bahama Islands radio system is another
example where composite LOS microwave
and tropospheric scatter systems provide
multichannel transmission capabilities over
a widespread network.

Tropospheric scatter systems generally use
transmitter power outputs of 1 or 10 kW,
parabolic type antennae with diameters of
4.5, 9 or 18 m diversity reception, and sensitive broadband FM receivers with front
end noise figures of 2.5 to 5 dB. A tropo
installation is obviously a bigger financial
investment than a LOS installation.
Tropo, however, has many advantages,
some of which are summarized as follows:

Tropospheric scatter, more commonly
called " tropo," provides an over-thehorizon capability for wideband multichannel transmission. Systems easily handle from 12 to 240 frequency division
multiplex telephone channels. Well-plan-

e) requires less maintenance staff per
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a) reduces the number of stations required

to cover a given large distance when
compared to LOS microwave (tropo
may require one-third to one-tenth as
many stations as LOS over the same
path);
b) provides multichannel communication

across large stretches of water (e.g.,
over inland lakes or to offshore islands)
or between areas separated by inaccessible terrain;
c) ideally suited to the communications

requirements of areas of low population
density;
d) useful when radio waves must cross

territories of another administration;
route-kilometre than conventional
VHF or microwave links over the
same route;
f) allows communications with isolated

areas, especially whenever the inter-
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vening territory limits or prevents the
use of repeaters.

2. The phenomena of tropospheric scatter

There are a number of theories explaining
over-the-horizon communications by tropo.
One group postulates atmospheric irregularities of ions, or similar homogeneous
discontinuities capable of diverting a small
fraction of the transmitted radio energy
towards a receiving station. This theory
accounts for the scattering of radio energy
in a way somewhat the same as fog or
moisture seems to scatter a searchlight on
a dark night. Another theory is that the
air is stratified into discrete layers of
varying thickness in the troposphere. The
boundaries between these layers become
partially reflecting surfaces for radio
waves and thereby scatter the waves downward over the horizon.
Figure 1 is a simple diagram of a tropo link
showing two important tropo concepts:
— the first concept is the scatter angle
which may be defined as either of two
acute angles formed by the intersection
of the two portions of the tropo beam
tangent to the earth's surface. Keeping
the angle small effectively reduces the
overall path attenuation;
— the second concept is the scatter volume
or common volume. This is the common
enclosed area where the two radio
beams intercept.

Figure 2
Simplified block diagram — tropospheric scatter
dual diversity terminal

Figure 1
Tropospheric scatter model

3. Path considerations

Tropospheric scatter paths have large
attenuation losses when compared to a
typical LOS path. Essentially, the following
factors must be considered when computing
the path loss for a tropo hop. The first
factor is free space loss, the second factor
is the scattering angle and the third factor
is a correction term for the variation of the
mean yearly refractive indices in various
parts of the world. An example might be a
path of 320 km long at 900 MHz which has
a path attenuation of the order of 200 dB,
of which 70 dB is the scatter loss.
Another consideration is bandwidth. The
useable bandwidth of a tropospheric
scatter path is inversely proportional to
both the path distance and beam width. Of
these two, the effect of antenna beamwidth is the predominant. Broad beam
antennae introduce intermodulation distortion in frequency division multiplex
systems through multipath delay. Thus,
narrow beam antennae are preferred in
order to widen the useable circuit bandwidth.
Narrowing the antenna beamwidth also
decreases the common volume which
reduces the received signal since the antenna cone angles become too small to enclose all the atmosphere that contributes
to the scattered power. Full antenna gain
is thus not realized. As a result, a relative

antenna gain-loss is incurred. This is
called aperture-medium coupling loss.

4. Fading

A tropospheric scatter signal is statistical
in nature and, as such, subject to fading.
Two types of fading may occur on actual
tropo systems: slow fading and fast
fading. The effects of seasonal variations
are superimposed on the two types of
fading. Hence, at any instant in time, a
comparison of actual signal level to the
median value computed for a path is the
signal fading and is a composite of the
two types of fading and the seasonal
variations. It is this level that must be
considered when planning a tropo system
to meet a specific path reliability objective.
For example, the 320 km path cited above
with a 2° scatter angle and non-diversity
reception might have a typical fade margin
of the order of 23 dB for 99% reliability
and 33 dB for 99.9 % reliability. Thus, the
total path loss for this 320 km non-diversity
path would be 233 dB for a 99.9% time
availability. In other words, the transmitter output must be 233 dB higher than
the minimum useable signal at the receiver
input, less the adjusted sum of the transmitting and receiving antenna gains which
include the aperture-medium coupling loss,
plus line and filter losses. Use of diversity
techniques can significantly reduce the
depths of fading of the received signal

and thus provide an improvement in the
overall signal-to-noise ratio. For ratiosquared post-detection combining, a theoretical improvement of signal-to-noise
ratio of 10 log 4 or 6.1 dB is possible for
quadruple diversity. Actually, a 5 dB improvement is a more practical figure due
to normal maintenance and traffic loading.
This is analogous to diversity microwave
systems that, in practice, cannot attain the
theoretical improvement of 3 dB for dual
diversity.

5. Tropospheric scatter equipment

5.1

General

The large attenuations of tropospheric
scatter paths require the use of high power
transmitters, high gain antennae, diversity
techniques and sensitive receivers. Operation is full duplex which is the simultaneous
transmission and reception from the same
terminal to a common distant end. Active
tropo systems are now operating in the
350 to 470 MHz, 755 to 985 MHz, 1.7 to
2.4 GHz and 4.4 to 5.0 GHz bands.
Channel capacities vary. Most systems can
support 120 voice channels, although some
systems are operating with as many as
240 voice channels. Transmitter output
power for commercial tropospheric scatter
systems is usually 1 or 10 kW; 50 and 100
kW have been used on a number of military
systems. All systems employ at least dual
space diversity. When still an additional
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order of diversity is required, systems
usually use frequency diversity; however,
in regions of high radiofrequency interference density, polarization diversity has
been used. Frequency modulation is now
used almost universally although single
sideband amplitude modulation has been
used in the past.
5.2 Antennae

Figure 2 is a simplified functional block
diagram of a typical tropospheric scatter
installation operating in dual diversity. It
contains, in an operational configuration,
the equipments required for hops of medium distances and low (i.e., 12 or 24 channels) channel capacities. In this configuration, a transmitter (air-cooled) with an output of 1 kW is used. The signal is radiated
by a standard waveguide feedhorn, horizontally polarized. The reflecting dishes
may be 4.5, 9, or 18 m. Table 1 provides
a comparison of antenna diameter, frequency, and gain. Short hops may require
only a 4.5 m parabolic reflector and long
hops may require reflectors up to 36 m.
The incoming signal from the distant end
is received on two antennae separated by at
least 100 wavelengths. This separation
allows optimum space diversity reception
which is almost universal in its application
to tropo. Space diversity works on the
principle that signals arriving via two
separate paths are non-correlated in their
fading, and as such, can be combined to
produce a signal which is more favourable
than either of the individual signals.

Table 1 — Antenna gain

Antenna diameter
(metres)
Frequency band
(MHz)

350-450
755-985
1700-2400
4400-5000

4.5

9

18

dB

dB

dB

23
30
37
44

29
36
43
50

35
42
49
56
Figure 4

Note: Gains are shown for mid-band frequency
and are referenced to an isotropic source.
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Figure 3
Simplified block diagram — frequency I space
quadruple diversity terminal
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Simplified block diagram — tropospheric scatter
terminal using dual frequency diversity with one
antenna

The transmitted signal is radiated with
horizontal polarization. Signals from the
distant end (i. e., the received signals) are
vertically polarized. This provides additional isolation between the transmitted
and received signal paths of the order of
30 dB.
Tropo systems on longer paths and with
higher channel capacities (i.e., 60 or 120
channels) generally require additional
orders of diversity. A system such as this is
shown in figure 3. This is frequency/space
quadruple diversity, with the additional
order of diversity provided by adding a
second transmitted path radiating a signal
on a second frequency. For a full order of
diversity, a frequency separation in the
order of 5% is required between the two
transmitted frequencies. However, many
facilities successfully operate on considerably smaller separations.
5.3

The tropo transmitter

Transmitters used in tropospheric scatter
installations usually consist of two units,
a modulator-exciter and a power amplifier.
As shown in figures 2 and 3, the baseband
and service channel signals are applied
to the input of the modulator-exciter. The
service channel generally occupies 300 Hz
to 12 kHz of the spectrum of the total
modulating signal. The baseband containing frequency division multiplex telephone channels occupies the spectrum
above 12 kHz. For example, a system
designed for 132 channel operation would
have a maximum modulating frequency of
552 kHz, while a 24 channel system would
occupy the spectrum from 12 to 108 kHz.
In the modulator-exciter, the composite
modulating signal (i.e., the service channel
and baseband) is first applied to a preemphasis network. This is a passive network which supplies a 6 dB per octave
slope. Pre-emphasis and its complement
in an FM receiver, de-emphasis, tend to
counteract the effects of triangular noise
typical of wideband FM systems. As a
result of using these networks, a relatively
even noise response across the baseband
is achieved at each end of the system.
The composite baseband frequency modu-

lates an RF carrier. Depending on the
maximum modulating frequency and threshold of the receiver at the distant end,
modulation indices of 1 to 5 are used. The
modulated carrier is commonly heterodyned to a 70 MHz IF which is thence
amplified. The amplified IF is then mixed
with the output of an oscillator multiplier
chain to provide the output frequency.
Other systems use a form of phase modulation with a low deviation to reduce distortion. Several multiplier stages follow the
modulator and the desired output deviation
results. The output of the modulator/
exciter at the proper level, usually between
1 and 10 W, is fed to the power amplifier.
For frequency diversity systems, as shown
in figures 3 and 4, the exciters have outputs
on different frequencies.
Tropo power amplifiers accept a low level
FM input from the exciter and raise the
output to the desired level for radiation by
the antenna system. Power outputs depend
on system design. The outputs may be
1 kW, 10 kW, 50 kW or even 100 kW. In
normal practice the power amplifier is a
one-stage amplifier using a four-cavity
klystron. Power amplifiers of 1 kW are
generally air-cooled. Those of higher outputs are combined air and water-cooled.
Water-cooled power amplifiers require a
heat exchanger.
The duplexer, shown in figure 4, permits
simultaneous transmission and reception
through a common antenna and feed. It is
a waveguide device, using quarter-wavelength principles, designed to allow a frequency separation down to 10% between
the transmit and receive frequencies. A
load isolator is usually placed in the transmit waveguide run to reduce feeder echo
resulting from impedance mismatch.
Figure 4 shows a dual diversity system
using one antenna. Here an obvious saving
exists by eliminating the second antenna
required on a space diversity system and
adding a second modulator-exciter and
power amplifier. Often, especially when
large antennae are used, it is more economical to use only one antenna and add the
second transmitting system. This is particularly attractive if the power amplifiers
used are no larger than 1 kW.

5.4

The tropo receiving system

For simplicity, the tropo receiver has been
broken down into four major functional
components: the pre-selector, the lownoise preamplifier, the receiver, and the
combiner. A dual diversity system as
shown in figure 2 uses two receiver chains
— each composed of these components;
figure 3, where quadruple diversity is used,
employs four complete receiving chains.
A pre-selector filter is the first element that
the incoming signal sees. It is a passive
device, usually a multicavity filter. Its passband is centered on the receive frequency.
Between the duplexer and the pre-selector,
all signals, 10% away from the received
frequency, should be attenuated in the
order of 100 dB at the input to the lownoise preamplifier.
The output of the pre-selector is fed to the
low noise preamplifier. It is this device
which is the major contributor to the system
noise temperature. Its noise figure is a
critical element in determining the receiver
threshold. Table 2 compares three types
of uncooled low noise preamplifiers for the
various bands of operation for tropospheric scatter. The decision as to which
preamplifier is to be incorporated in a
particular system is determined by an
economic trade-off against path reliability
and signal-to-noise ratio.

Table 2 — Comparison of low-noise
preamplifiers (uncooled)
(noise figure)

Transistor
Frequency
amplifier
(MHz)
(dB)

350-450
755-985
1700-2400
4400-5000

3.5
4.0
7

Tunnel
diode
(dB)

Parametric
amplifier
(dB)

3.5
4.0
4.5
5.0

2.5
3.0
3.5
4.0

-

The output of the low-noise preamplifier is
fed to the FM receiver which first heterodynes the incoming signal with a local
oscillator multiplier chain output which is
70 MHz above or below the incoming
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Figure 5
Map showing the Taiwan-Hongkong link using
tropospheric scatter
Figure 6
Map showing the three sections of the tropospheric scatter circuit installed by Page Communications Engineers Inc. in North Canada
Figure 7
Diagram of circuits installed by Page Communications Engineers Inc. in the Bahamas

ignal. The output of the mixing operation
is a 70 MHz difference signal. This is the
receiver IF. The IF is amplified and normally is fed to an FM demodulator from
which the composite baseband is derived.
Threshold extension demodulators are
used on paths where received signal levels
are small, to improve time availability.
Threshold extension works on an FM
feedback principle which reduces the frequency deviation and thereby provides a
reduction in IF bandwidth. This, in turn,
lowers the receiver noise level which
decreases the threshold. The actual bandwidth is constricted in consonance with the
deviated incoming signal. Threshold extension may provide up to 6 dB improvement in the FM threshold.
After demodulation the composite baseband is fed to a maximal ratio combiner.
Here each signal path contributes to the
final combined output of all diversity paths
284

(i.e., 2 or 4) in proportion to the noise
present in that path. .
Consider combiner action on a typical dual
space diversity system. The noise level in
each receiver output varies with the
strength of the RF signal being received.
The noise output of each receive path is
rarely equal since each path is connected
to a diversity antenna with little correlation
between the received signals. A sample of
the noise is taken for each path at the output of the FM detector and it is applied as
a DC control bias to the combiner. The
combiner of each path is designed such
that the output impedance varies as the
square of the noise power present. When
the signals on each path are of equal level,
the output impedance is in the order of
several hundred ohms. Now let fading
occur on one path which increases the
noise level 10 times, the combiner output
impedance on that path will increase
100 times, and the high noise, instead of
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appearing at the output, will be dissipated
in the high output impedance of the combiner so that the total noise at the combined output remains essentially unchanged. Obviously the combiner with the
highest signal-to-noise ratio makes the highest contribution to the combined output.
After combining, the composite baseband
is passed through a de-emphasis network.
De-emphasis, on the receive end of a wideband FM system, complements the preemphasis applied to the baseband in the
modulator at the tramsmit end. It simply
evens the noise across the baseband. The
combined baseband is then amplified in a
baseband and service channel amplifier and
the service channel is separated from the
composite baseband by a low-pass filter.
The outputs from the baseband amplifier
in each combiner are usually fed to a
hybrid and the single output of the hybrid
feeds the line frequency input of the demultiplex. This is done to prevent a break

in traffic due to a failure of a component
in one of the receive paths. A quadruple
diversity system would use several hybrids.
In designing a system, two entirely different approaches are available to the
systems engineer. One approach is to
design the system to a minimum signalto-noise ratio, while the other is to design
to a minimum acceptable percentage of
interruption.
The first approach is more likely in countries that are well developed and have
large population centres spaced over the
area of interest. One designs here for the
service expected and in this case, very high
quality circuits would be required; e.g.,
for the transmission of high speed data
between computers.
The second approach appeals to large
developing countries that have vast expanses, are sparsely populated and are
troubled, in many instances, with problems
of environment and terrain. Here longdistance, reliable, multichannel communications systems are needed to aid their
advancing economies. In these situations
the essential requirement is for economic
communications of acceptable performance, for commercial telephone and teleprinter service capable of expansion and
improvement in the natural course of
development. It is here that tropospheric
scatter offers the most for the investment
involved.
Some good examples of existing commercially operated tropospheric scatter systems installed by Page Communications
Engineers are:
a) Taiwan to Hongkong—this system pro-

vides 24 voice channels over a distance
of 640 km by using 10 kW transmitters
and 26 m parabolic reflectors (figure 5);
b) Canadian

National Telecommunications—this three-hop system extends
800 km in Northern Canada. It provides 72 high quality voice channels by
utilizing 18-m antennae and both 1
and 10 kW power amplifiers (figure 6);

c) Bahamas tropo—this is a five-hop sys-

tem throughout the Bahama Islands,
which is maintained by Page Tele-

communications Limited. Channel capacities vary from 4 to 60 voice channels while the hop distances vary from
96 to 208 km. Antenna sizes are 6 and
10 m and power amplifiers are 1 and
10 kW (figure 7).

6. Economics of tropospheric scatter
systems

The system design engineer has to consider and weigh a number of trade-offs
before he decides which technique of transmission should be applied to a particular
path. On the one hand, the reduced number of stations in a tropospheric scatter
system compared to that required in a lineof-sight system covering the same distance
brings about considerable savings in the
capital cost of radio equipment, power
plants, access roads and buildings. On the
other hand, these savings are partly offset
by the higher initial cost of the equipment
required for tropo (i.e., 1 or 10 kW power
amplifiers vs. one-watt amplifiers; 12 dB
receivers vs. 3.5 dB receivers; 1.5 or 3 m
dishes vs. 9 or 18 m dishes, etc.). Often a
compromise is made between system
design, capital outlay, channel capacity,
and circuit reliability and performance.
Regarding tropospheric scatter performance, the International Radio Consultative Committee (CCIR) recommends
that the mean noise power for a tropospheric scatter system should not exceed
the figures specified for a line-of-sight
system, where this can be done without
excessive difficulty. In cases where this
performance cannot be met without excessive difficulty, the CCIR recommends the
following conditions:
a) " The mean psophometric (noise) power

during one minute must not exceed
25 000 pW for more than 20 % of any
month. "
b) " The mean psophometric power during

one minute must not exceed 63 000 pW
for more than 0.5 % of any month. "
It is from these matters that trade-offs
must be considered. Whether to select HF,

tropo, or line-of-sight, one must consider
that it is often a better economic proposition to provide several telephone
channels of medium quality than to provide
a few high quality circuits with low reliability. Tropospheric scatter will provide
multichannel telephone service with high
overall reliability to communities that were
previously without any form of communication, and certainly, several circuits with
slightly reduced quality are better than a
low reliability system or none at all.
Therefore, while tropospheric scatter radio
links may be engineered to give the same
performance as line-of-sight links, they also
enable circuits of slightly reduced quality
to be established over long distances and
difficult terrain. And when compared to
HF circuits, troposcatter multichannel
circuits provide a much better quality.
(Original language: English)
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THE JOURNAL
Seventy-five years ago

Bronze wires used
in telegraphy
Mr. Muller's rejoinder to Mr. Buel's reply.
(translated from the Elecktrotechnische
Zeitschrift of 22 March 1894)
In the Journal telegraphique of last February
Mr. Buels tried to dismiss the theory I put
forward in the Elecktrotechnische Zeitschrift
concerning the phenomena he had observed
on the bronze wires used in telegraphy.
It is well known that up till now theoreticians have attributed crosstalk to induction
effects and based their statements—often
well-founded—on that hypothesis so I sought
above all to find out whether that theory
was really right.

Telegraphy and telephony
in Switzerland in 1893
General comments
As can be seen from the following comparison of the accounts for the years 1890 to
1893, the financial situation of the Telegraph Administration, with a credit balance
of Frs. 207 236.23, is less favourable than
that of the previous year and is the worst
since the Telephone Act came into force:
Expendi- Credit
Income

fr.
1890 4309938.03
1891 4387795.68
1892 4628145.46
1893 5584111.81

ture balance

fr.
fr.
3266834.44 1043103.59
3527239.19 860556.49
3780322.69 847822.77
5376875.58 207236.23

Apparatus
At the end of 1893 the following telegraph
equipment was in service:
1758 Morse instruments (increase of 24)
49 Hughes instruments (increase of 2)
260 relays (increase of 3)
211 telephone stations in place of telegraph equipment (increase of 28)
During the year constant current was introduced on 3 wires and, by the end of the year,
was being used on 88 wires with 783 systems.
In the telegraph service the total number of
zinc-carbon cells used was 27 529 and of
Callaud cells 2597.

News

Speed of transatlantic transmissions. — The
Direct United States Cable Company informs us that the telegram sent on 6 June
over its cable, informing New York of the
result of the Derby, reached the American
papers at 10.22 and 15 seconds a.m., New
York time. Since the race ended at Epsom
at 3.21 and 46 seconds p.m. Greenwich
time, and the standard difference in time
between England and New York is 4 hours,
55 minutes and 57 seconds, the telegram
took a mere 3 minutes and 34 seconds to
cross the Atlantic and reach its destination.
Derby Day provided some further information of interest to telegraphists. The Epsom
office, on that day, transmitted 9631 telegrams between 8 in the morning and 10 at
night—a total of 56 000 words. In the
40 minutes before the race was won by
Ladas, Lord Rosebery's colt, over 2000 telegrams were sent out from Epsom. For
events such as this the British Administration makes special arrangements to ensure
the best possible service.
Journal telegraphique—June 1894.
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ITU CONFERENCES - XXIII
28.

INTERNATIONAL CONSULTATIVE COMMITTEE FOR LONG-DISTANCE
TELEPHONE COMMUNICATIONS (CCI)

7th Plenary Assembly
Brussels, 16-23 June 1930

SUBJECT: Consideration of the list of questions and proposals or draft recommendations submitted by the

permanent Secretariat of the International Consultative Committee.
PARTICIPATING ADMINISTRATIONS (21): Austria; Belgium; Czechoslovakia; Denmark; Estonia; France;

Germany; Great Britain; Hungary; Iceland; Italy; Lithuania; Luxembourg; Mexico; Netherlands; Norway;
Roumania; Spain; Sweden; Switzerland; Union of Soviet Socialists Republics. — Observer (1): Japan.
COMPANIES (6): American Telephone and Telegraph Company; Compahla Telefonica Telegrafica del Plata;

Compahia Union Telefonica del Rio de la Plata; Cuban Telephone Company; Empresa de Te/efonos Ericsson
(Mexico); Mexican Telephone and Telegraph Company.
INTERNATIONAL ORGANIZATIONS (3): Advisory and Technical Committee on Communications and

Transit of the League of Nations; International Union of Producers and Distributors of Electrical Energy;
International Union of Railways.
CHAIRMAN: Mr. Sadzot, Director General of the Telephone and Telegraph Administration (Belgium).
VICE-CHAIRMEN: Prof. Breisig, Ministerialist (Germany);

Mr. Milou Director of Telephone Operations (France);
Colonel Sir Thomas Purves, Engineer-in-Chief of the Post Office (Great Britain ).
RECOMMENDATIONS: on questions of general organization, transmission, maintenance and supervision of

lines and installations (basic reference system, logatoms, telegraphy and telephony, either co-existent or
simultaneously operated in the same cable, coordination of radiotelephony and telephony in the international
telephone service), traffic, operation and tariffs, and line protection.
QUESTIONS under study: creation of seven committees:

—
—
—
—
—
—
—

Protection of telephone lines from interference from electric power installations
Protection of telephone cables from corrosion by electrolysis or chemical action
Transmission and maintenance
Reference systems for telephone transmission
Co-ordination of telephony and radiotelephony
Traffic and operation
Tariffs.

FINAL ACTS: International Consultative Committee for Long-Distance TelephonelCommunications,
Plenary Assembly, Brussels, 16-23 June 1930 (published by the International Consultative Committee

on Long Distance Telephone Communications, 23 Avenue de Messine, Paris VIII) (in French).
I. List of delegates
II. Summary record of the opening meeting
III. General organization
IV. Transmission, maintenance and supervision of lines and installations
V. Traffic, operation and tariffs
VI. Line protection
VII. Summary Record of the closing meeting
VIII. Subject index
IX. Table of contents.
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note

the

from

basic indices
for ionospheric propagation

C.C.I.R.

THE FOLLOWING TABLES, giving values of the basic indices for ionospheric propagation, have been prepared by the Specialized Secretariat of the Internationa!
Radio Consultative Committee (CCIR) in accordance with Resolution 4-1, Recommendation 371 and Report 246-1 of the Xlth CCIR Plenary Assembly (Oslo,.
June-July 1966).

Mean error in O predictions calculated over the 12 preceding
months:

Parameters:
R12 (smoothed mean, over twelve months, of the number of sunspots
observed):
Month

2

1

Year

4

3

6

5

7

8

9

10

11

96 100

94 94
75 79 82 85 88 91
94 95
103 103 105 107 108 107 105 105 107 110

1967
1968

12

lF2 (ionospheric index) *:
Month
1968
1969

3

2

1

Year

4

5

7

8

100

94

6

113 108 109 109 113 111
95 104 129 121

9

10

11

Period of
6
7
8
9
prediction
0
2
3
4
5
1
(months)
Mean
- 2.4 - 0.2 + 2.8 + 9.8 +13.4 +18.4 +25.9 + 31.6 + 33.3 + 37.2
error
Standard
deviation
±18.3 ±20.4 ±22.8 ±25.1 ±26.5 ±28.3 ±29.4 ±28.7 ±28.2 ±25.8
of the error

12

120 132 106 115

* For further details, see the Telecommunication Journal, April 1964,
page 119, and January 1966, pages 43-47.
O (monthly mean value of solar noise flux at 2800 MHz) **:
Month
Year
1968
1969

1

2

3

4

5

6

7

8

9

10

11

12

190
153

173
155

143
173

130
156

155

142

137

142

141

152

138

148

** Data kindly supplied by the National Research Council, Ottawa.

Forecasts:
R12 ***
Month
Year
1969

5

6

7

8

9

10

99

98

96

95

93

92

*** Data kindly supplied by Professor Waldmeier, Federal Observatory,
Zurich.
Estimated error in forecasts of R12 six months in advance: ±8.

Mean error on R12 predictions based on the 12 months preceding
the month following that for which the last R12 value was calculated:
Prediction time
(months)

0

1

2

3

4

5

Mean error

+ 3.8

+ 3.9

+ 3.9

+ 3.5

+2.8

+ 3.1

Standard deviation
of the error

±4.5

±4.8

±4.5

±4.6

±4.5

±4.5

4

5

6

7

8

117

104

103

102

101

|F2 ****
Month
Year
1969

9

10

99

(97)

**** £)oto kjnc]iy supplied by the Science Research Council, Radio and
Space Research Station, Slough.
The figure in brackets is the value forecast six months in advance.

Mean error in
months:

predictions calculated over the

IF2

Period of
prediction
(months)

12

preceding

0

1

2

3

4

5

6

Mean error

+ 0.0

+ 1.5

+ 3.5

+ 5.5

+7.25

+8.75

+10.0

Standard
deviation of
the error

±13.5

±16.7

±15.8

±16.2

±16.8

±17.9

±18.7

"^hlonth
Year
1969
1970

5

6

7

8

9

10

11

12

137

140

138

156

158

144

143

144

1

2

128

126

***** Prediction by a method of extrapolation devised by the CCIR Secretariat,
pursuant to Resolution 30 of the Xlth CCIR Plenary Assembly (Oslo, 1966).
(Use of the electronic computer in predicting basic indices for ionospheric
propagation ).
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Analysis of R12, /F2 and 0 predictions in 1968
M12 mean error over 12 months
g12 standard deviation of the error over 12 months

ITU

cinema

library

Ref. DNK-1

Pays — Country — Pais: DANEMARK — DENMARK — DINAMARCA/1951/1952
Titre —Title—Titulo: PLASTIC-KABLER K0BENHAVN-ROSKILDE
Format — Size — Tamaho: 16 mm

Poids — Weight — Peso:

Longueur — Length — Largo:

Duree — Duration — Duracion: 12 min

Langue — Language — Idioma: titres en francais — French titles — titulos en trances
Observations — Remarks — Observaciones: noir et blanc, muet — black-and-white, silent—bianco y negro, muda
Sujet — Subject — Asunto: Pose d'un cable telephonique souterrain.
Laying of an underground telephone cable.
Tendido de un cable telefonico subterraneo.

Editeur — Producer — Editor: TELCOM/KTAS
Date d'arrivee a TUIT — Date of arrival at ITU — Fecha de recepcion en ia UIT: decembre 1957 — December 1957 —
diciembre de 1957

Ref. AUT-1

Pays — Country — Pais: AUTRICHE — AUSTRIA
Titre —Title —Titulo: HALLO! HALLO! WIR BEKOMMEN KEINE VERBINDUNG (Alio! Alio! Nous ne recevons pas de
reponse — Hallo! Hallo! We can't get through — Diga! Diga! No contesta)

Format — Size — Tamaho: 16 mm

Poids — Weight — Peso:

Longueur — Length — Largo: 120 m

Duree — Duration — Duracion: 10 min

Langue — Language — idioma: allemand — German — aleman
Observations — Remarks — Observaciones: noir et blanc, son opt. — black-and-white, opt. sound — bianco y negro,
son. electro, opt.

Sujet — Subject — Asunto: Film a I'intention des usagers du telephone, demontrant les causes de certains derangements
des installations.
A film intended for telephone users, illustrating the causes of certain faults.
Pelfcula para los usuarios del telefono, en que se muestran las causas de ciertas averias de las instalaciones.

Editeur — Producer — Editor: Direction generale des PT, Wien
Date d'arrivee a TUIT — Date of arrival at ITU — Fecha de recepcion en ia UIT: Nov. 1968
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New United States-USSR
communications link

seven-year programme to expand and modernize the country's telecommunications network.

□ The first direct, private-line teleprinter
service between Washington and Moscow was
inaugurated on 18 March.

Yugoslavia now has 500 000 telephones, and the
programme envisages an increase of 1 500 000
new stations by 1975. The expansion programme includes coaxial and microwave
systems. — Telecommunications Reports.

The new communications system links the
United States State Department with the
American Embassy in the Soviet capital and
simultaneously provides a parallel service between the Soviet Foreign Ministry in Moscow
and its Embassy in Washington.

Republic of Ireland
Telephone Development Act

The ITT World Communications Corporation,
a subsidiary of the International Telephone and
Telegraph Corporation, has provided the teleprinter circuits under an agreement between
the United States and the USSR governments.

□ In the Republic of Ireland a Telephone
Development Act has come into force and
allows for the investment of 50 million pounds
sterling for telephone capital works over the
next five years.

The two circuits, independent of each other
and operating on a 24-hour basis, will provide
for rapid exchange of messages.

The 1968 Act will finance a programme covering
new telephone exchanges and extensions, the
trunk system and exchange buildings. Features
of the plan include:

The continuous service circuit runs from
Washington to New York by land line, across
the Atlantic by submarine cable, and by land
line across Europe to Vienna where connexion
is made with the Soviet Union's communications system. — United States Information Service.

— a net increase of 115 000 subscribers' lines
representing a growth rate of 9.4% per
annum as compared with 7% in the 1963-68
period;
— an international exchange to be provided in
Dublin for foreign traffic;
— a new trunk exchange to be brought into
full service in Dublin and another in Cork;

Tropo-microwave links...
. . . Philippine-Taiwan
□ An integrated tropo-microwave communications system between Taiwan and the
Philippines is to be constructed by Page Communications Engineers, Inc. The 3 350 000
United States dollar contract has been awarded
by Oceanic Wireless, Inc.
The Island of Luzon, Philippines, will be linked
with Taiwan using a tropospheric scatter system to bridge these 534 km. A microwave network will connect this tropo link to the Philippine satellite communications earth station at
Tanay, where access can be gained to the telephone network in Manila. This will provide the
Philippines and Taiwan with a big potential for
communications with the rest of the world; a
large channel capacity is planned for future
growth.
This system is due to be completed in mid1969. — Northrop Page.

. . . Venezuela-Curasao
□ The National Telephone Company of
Venezuela is planning a tropo-scatter communications system linking that country and
Curasao. The project calls for a radio transmission system of a minimum of 72 telephone
channels — Telecommunications Reports.

Seven-year expansion programme
planned by Yugoslavia
□ The Yugoslav Post, Telephone and Telegraph Community has announced preliminary
plans for a 500 million United States dollar,

— the introduction of subscriber dialling to
London and Belfast within a year and its
gradual extension to other places in the
United Kingdom and in Europe;
— the introduction of trunk dialling in coinbox telephones early in 1971 when the
changeover to decimal currency takes place;
— the provision of 500 telephone kiosks over
the next five years;
— further development of the transmission
of computer data over telephone lines.—
Irish General Post Office.

Fiji airport communications
□ New remote-controlled,
high-frequency
radio communication equipment will be installed at Nandi airport in Fiji, in order to increase the handling capacity of the aeronautical
fixed telecommunications network, in the
South Pacific.
The new equipment will link Nandi airport with
Tontouta airport at Noumea in New Caledonia,
with Pago Pago in American Samoa, with
Papeete in Tahiti and with Sydney in Australia.
An extension to the scheme will also provide
a link to Rarotonga in the Cook Islands at a
later date. Nandi airport in Fiji is one of the
main international airports in the Pacific.
The order, awarded to Marconi by the Civil
Aviation Division of the New Zealand Ministry
of Transport includes four independent sideband 7.5 kW transmitter systems and seven
receiver systems.
Full remote control facilities will enable all
transmission and reception facilities, including
frequency changes and antenna switching, to be
controlled from the airport operations building
at the centre of the airport. — Marconi.
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Direct telegraph link
between Saudi Arabia
and Kuwait
□ An agreement was signed on 1 April between Kuwait and Saudi Arabia which provides
for the installation of a direct telegraph line
between the two countries. A telecommunication system is also planned. Installation of
the telegraph line will be completed in 1971. —
Permanent Mission of Kuwait.

Cyclone detecting radar station
in Pakistan
□ A modern radar system for the detection of
cyclones and heavy showers in the Bay of
Bengal was scheduled to start operation about
the middle of May at Cox's Bazar in East
Pakistan.
The radar is a 10 cm weather surveillance unit,
and has been donated by the Swedish Red
Cross for modernizing the storm warning service in East Pakistan. The radar system aims at
providing improved and timely warnings
against devastating cyclones and heavy floods.
It will be operated by the Pakistan Meteorological Department. — Pakistan Government Information Department.

Helsinki buses installed
with radio telephones
□ Ninety solid state UHF radiotelephones have
been installed in the buses of the Helsinki
Transport Board and a second order has been

Control centre for the Helsinki Transport Board's
new UHF radiotelephone system
(STC)

news

placed with Standard Telephones and Cables
Limited (STC), for a further 90 equipments.
The Helsinki Transport Board, which has in the
past used VHF mobile radio, now intends to
equip all 800 buses with UHF radio-telephones
to obtain improved scheduling and control of
theirbus services in all weathers. — STC.

. . . between the United States and India
□ New direct telex circuits linking the United
States and India were brought into service on
28 March by RCA Global Communications. —
RCA.

New television centre in
Uzbekistan
BBC provides new UHF
transmitters for London
□ Two very high powered uhf television
transmitting systems are currently being
installed in London by the Marconi Company,
a member of GEC-Marconi Electronics Limited,
to put BBC 1 on the air in colour, and also to
improve the reception of BBC 2. The equipment will feed two separate 80 kW television
signals and associated sound signals to a single
antenna at Crystal Palace. These transmitters
will provide both BBC 1 and BBC 2 colour
signals for the London area.
Four 40 kW transmitters with associated sound
transmitters will be employed in groups of two,
operating in parallel, to give the two 80 kW
vision signal outputs.
All of the video, sound and radio frequency
circuitry is solid-state, apart from the vapourcooled output klystrons, and an intermediate
valve amplifier —Marconi.

□ Work has just started on the construction
of a new television centre in Tashkent. A television tower will be built near the Bozssou
canal which goes through the city. Its design will
take into account the seismic conditions of the
region. The open metalwork of the building
will be 350 m high. Once this tower has been
erected, the inhabitants of Uzbekistan will be
able to receive television transmissions on five
channels, four black-and-white programmes and
one colour programme. — Les nouvelles de
I'Union Sovietique.

First television for the
Arabian Gulf
□ A contract for the first television service in
the Arabian Gulf area has been placed with the
Marconi Company by the Kuwait Government,
which will make a gift of the equipment to
Dubai, the largest of the seven Trucial States on
the southern shore of the Arabian Gulf. —
Marconi.

Automatic telex service from
Switzerland extended
□ A direct automatic dialling service has now
been made available for telex subscribers in
Switzerland and Liechtenstein who wish to
communicate with subscribers in Greece.
Telex subscribers in Switzerland can now dial
all countries in Europe (except Andorra and
the European part of Turkey) as well as Algeria
and North America. — Entreprise des PTT
Suisses.

New telex services

This service will operate on a round-the-clock
basis.

. . . between France and the French Territory of the Afars and the Issas
□ On 1 April 1969 a telex service was inaugurated between France and the French
Territory of the Afars and the Issas via a direct
radio link Paris-Djibouti.

□ The Australian Broadcasting Control Board,
which is responsible for determining standards
for the technical equipment and operation of
television stations, has investigated the three
main systems of colour television and has
decided that the PAL system will be used when
colour television starts in Australia. The Control Board is now proceeding with the preparation of draft system standards. — ABU
Newsletter.

□ A loan of 2 790 000 United States dollars tc
the Lebanese Government to help finance the
purchase of equipment, materials, and services
in the United States for construction of a
satellite system earth station was authorized
recently by the Export-Import Bank.
The Lebanese Government has awarded a contract to build the station, which will be located
near Beirut, to Page Communications Engineers.
Scheduled for completion in August, the project will cost an estimated 3 800 000 US dollars.
The station will have a 30 metre antenna and
will be equipped to handle 60 voice circuits
simultaneously, as well as to receive television
programmes. — Telecommunications Reports.

. . . in the USSR
□ An earth station is to be built this year at
Anadyr in the north-east of the Soviet Union.
It will form part of the Orbit television network
and will receive programmes from the Molnya-I
satellites. — Bulletin of the Soviet Embassy at
Bern.

Personnel changes...
. . . in the Hashemite Kingdom of Jordan
□ H.E. Amin Younis El
Husseini
was
appointed Minister of Communications to
replace H.E. Sam'an Da'oud.

technical
■ews

Installation of earth stations...
... in Brazil
□ A satellite telecommunication earth station
was recently put into commercial operation in
Brazil by the Empresa Brasiliera de Telecomunicagoes (EMBRATEL) (see Telecommunication
Journal, December 1966, page 410). The station is
located 30 km north-east of Rio de Janeiro. —
Telecommunications Reports.

... in Greece
The service will operate from 5 to 10 am and
1 to 6 pm (French time) every day except
Sundays and public holidays. — Ministere des
P&T frangais.

... in Lebanon

Australia chooses the PAL
system

. . . between France and Cyprus
□ A telex service has been in operation between Cyprus and France since 15 April 1969.

satellite earth station at the cost of 2.8 million
United States dollars. — ITT.

□ The Hellenic Telecommunications Organization (OTE) has granted a contract to ITT Space
Communications for the construction of a

New isolating methods
cut cost and simplify
bipolar integrated circuits
□ New isolating methods for bipolar integrated
structures, developed at the Bell Telephone
Laboratories (BTL), greatly reduced the number of processing steps and increased the packing
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have pinpointed the origin of the signals to a
region above the earth's South pole. The region
is a notably stormy radio area where electrified
particles from the Van Allen belts and the sun
intermingle freely. — United States Information
Service.

Very accurate potentiometer
□ A new type of potentiometer so accurate
and stable that it cannot be calibrated against
any known electrical measuring instrument, has
been developed by the National Research
Council of Canada (NRC).
The new potentiometer is based on a dc current
comparator developed by the NRC. It is a
device in which currents are compared in terms
of their magnetic effects on a magnetic core. In
the measurement of any dc voltages below
2 volts it can be read to 0.1 microvolt. " Drift "
is negligible.

NASA developing
black television screen
□ The United States National Aeronautics
and Space Administration (NASA) is working
on a television receiver with a high-contrast
black screen.
The research is directed at the development of
a television tube which would give airplane
pilots a sharp contrast picture of their instrument readings. Filters would screen out the
surrounding light leaving the tube face completely black except where the signals would
be shown. Even under strong direct sunlight
a pilot could quickly scan the tube for data to
control his aircraft.
The system under consideration consists of a
series of filters which absorb the prevailing
light from the cockpit thus preventing any back
reflection and leaving the tube face black.
NASA believes the high-contrast cathode ray
tube could be used in commercial television
receivers if production costs can be reduced.
— NASA.

Despite its high degree of accuracy, the new
instrument is cheaper and easier to produce
and to use than conventional potentiometers.
— Canadian Consulate General, New York.

11th Molnya-I
communication satellite

(BTL)

density of components. Conventionally (diagram a) a transistor is isolated by specially
diffused regions. One new structure isolates the
transistor with its collector contact areas
(diagram b) by changing the doping of the top
layer to P-type. Thus, the epitaxial layer
becomes the base of the transistor, and the
strongly doped N-type collector contact
segments also keep the P-type base region
within securely isolated. This collector-diffusion
isolation eliminates one or two critical masking
steps and reduces the area of a transistor by
close to 75 per cent. The resultant devices have
switching times of about 5 ns. The second novel
structure relies on base-diffusion isolation
(diagram c). A shallow and narrow P-type ring
is diffused around the transistor at the same
time that its base is built up. A negative bias
voltage applied to the ring " pinches off " the
N-type region, keeping the area inside the ring
isolated. Without the buried collector, transistors built with base-diffusion isolation are
suitable for very low power applications. They
require fewer masking steps and 75 per cent
less area than conventional types. The buried
collector makes possible very fast switching
times — below one nanosecond. — BTL.

Earth emits radio waves
□ The earth generates sporadic but well
defined radio pulses similar to the mysterious
radio waves emitted by the planet Jupiter. The
signals are in the low-frequency range of AM
radio transmissions.
Discovery of the radio waves was made by the
United States Explorer-38 satellite. Scientists
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A barium cloud 70 000 km
above the earth
□ The European Space Research Organisation
(ESRO) has announced the success of an experiment, involving the creation of an artificial
ionized cloud at a height of more than
70 000 km, which was observed from the
ground.
On 18 March 1969, at 0440 GMT, HEOS-1 (see
Telecommunication Journal, March 1969, page
111), which was at that time over the Atlantic,
was commanded to release experiment S.16.
This consisted of an 8 kg capsule containing a
2.5 kg mixture of barium and copper oxide.
When the capsule was about 50 km distant from
the satellite, the mixture was ignited creating
an artificial cloud of atomic barium, which was
rapidly ionized by solar radiation. (Barium was
chosen because of the ease with which it
ionizes and of the fact that its mauve and green
colour makes it easier to observe).
Under the influence of the magnetic and
electrical fields this ionized cloud quickly
spread out in the magnetosphere over a distance
of 3000 km. It was photographed by means of
powerful telescopes that had been specially set
up for the experiment at Kitt Peak in Arizona
and at La Serena in Chile, thus enabling the
various fields at the point of ignition to be
clearly discerned.
The experiment was designed and produced by
the Max Planck Institute for Extraterrestrial
Physics, Garching (Federal Republic of Germany), under the direction of Professor Lust
and Dr. Gollnitz. — ESRO.
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□ On 11 April the USSR put into orbit its
eleventh Molnya-I communication satellite.
The main purpose of the satellite is to relay
television programmes to stations of the Orbit
network and telegraph and telephone connexions — Tass.

INTELSAT satellites
100 per cent reliable in 1968
□ Theoperating reliability ofthefour INTELSAT
communications satellites
last year was
100 per cent. Earth station reliability average
for each of the satellites was as follows: Early
Bird (Atlantic), 99.76 per cent; Intelsat-1l-F-2
(Pacific),99.91 percent; lntelsat-ll-F-3 (Atlantic),
99.59 per cent; and Intelsat-1l-F-4 (Pacific),
99.86 per cent. The Early Bird satellite was
phased out of regular service in January (see
Telecommunication Journal, April 1969, page 190).
— COMSAT.

European space projects:
three new scientific
satellites approved
□ During its 27th Session, the European Space
Research Organisation (ESRO) Council adopted
three new satellite projects:
1) HE0S-A2 (highly eccentric orbit satellite)
wUI have an orbit which, like the orbit of

news

HEOS-1, will carry it through the magnetosphere to interplanetary space and back to the
vicinity of the earth. Whereas the orbit of
HEOS-1 is of low inclination, HEOS-A2 will
follow a near-polar orbit which will carry it into
hitherto wholly unexplored regions including
the neighbourhood of the hypothetical neutral
point of the magnetic field. The launch is expected to take place in December 1971. The
experiments to be carried include a magnetometer experiment and experiments for observing solar extremely low frequency (ELF),
intermediate-energy-particles, and high-energy-

SATELLITE

Code name
. .
. and description

International
.
number

n
Country
'

electrons. Two separate plasma experiments
and possibly a micrometeorite experiment
will also be carried.
The HEOS-A2 will be almost identical to
HEOS-1, but five of the seven experiments will
be new. Main contractor is Junkers (Federal
Republic of Germany).
2) ESRO-IV, will carry some of the experiments
originally intended for the TD-2 satellite cancelled last year. The spacecraft will be similar
to ESRO-II (Iris) launched in May 1968 (see
Telecommunication Journal, July 1968, page 310).

It will carry five experiments. Launch is planned
for September 1972. The prime contractor will
be Hawker Siddeley Dynamics (United Kingdom).
3) ESRO-lb is a second flight model of the highly
successful ESRO-I satellite and will be launched
in the autumn of this year from Western Test
Range. It will continue the gathering of data
for ionospheric research.
The Council also received an interim report on
the planning of feasibility studies for meteorological and air traffic control satellites.—ESRO.

LAUNCHINGS NOTIFIED DURING
1 TO 30 APRIL 1969

n
Date

Perigee
A
Apogee

Period
■ ■. ..
Inclination

PERIOD

^
Transmitter
power

Cosmos-276

1969-32-A

USSR

4 April

200 km
371 km

90.1 min
81.3°

Cosmos-277

1969-33-A

USSR

4 April

264 km
450 km

91.6 min
70.9°

Cosmos-278

1969-34-A

USSR

9 April

203 km
318 km

89.6 min
65.4°

19.995 MHz

Carries scientific apparatus, radio
system for precise measurements
of orbital elements and radiotelemetry system

11th Molnya-1

1969-35-A

USSR

11 April

436 km
39 544 km

710.1 min
65.2°

Transmitting:
800 MHz band
40 W
Receiving:
1000 MHz band

Carries apparatus for transmitting
television programmes and multichannel
radio communication,
apparatus of the command measuring complex, orientation system, orbit correction system and
power supplies. Six solar panels

No name

1969-36

United
States

13 April

current elements not maintained

Nimbus-3
576 kg.

1969-37-A

United
States

14 April

1080 km
1138 km

butterfly shaped
spacecraft;
254 cm tall
279 cm wide with
a 127 cm diameter ring housing
experiments and
electronic
equipment

107.4 min
99.9°

19.995 MHz

,
Observations

Carried scientific apparatus, radio
system for precise measurements
of orbital elements and radiotelemetry system. Decayed on 11
April 1969
Carried scientific apparatus, radio
system for precise measurements
of orbital elements and radiotelemetry system. Decayed on 17 April
1969

Tracking beacons transmit
continuously on
136.500 MHz
^00
APT

on

136.950 MHz
5 W, 401.500 and
466.000 MHz
Stored data
transmitted on
command on
1702.500 MHz.
Multiplex frequencies at 2 W

Meteorological satellite. Carries
7 experiments including apparatus
to measure infrared and ultraviolet radiation, image dissector
camera, and an interrogation recording and
location system,
2 solar paddles; twin nuclear isotopic electrical generating system
(see " Ideas and Achievements ",
pages 265 and 266)
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news

Code name
and description

International
number

Country

Date

Perigee
Apogee

Frequencies
Transmitter
power

Period
Inclination

EGRS-13

1969-37-B

United
States

14 April

1072 km
1133 km

107.3 min
99.9°

136.800 MHz

Cosmos-279

1969-38-A

USSR

15 April

205 km
350 km

89.8 min
51.8°

19.995 MHz

No name

1969-39

United
States

15 April

127 km
471 km

89.9 min
108.7°

Cosmos-280

1969-40-A

USSR

23 April

198 km
251 km

88.1 min
51°

Observations

Carried scientific apparatus, radio
system for precise measurements
of orbital elements and radiotelemetry system. Decayed on
23 April 1969
Decayed on 30 April 1969

19.995 MHz

Carries scientific apparatus, radio
system for precise measurements
of orbital elements and radiotelemetry system

Sources: COSPAR, NASA, Specialized press.

these new loads is virtually unlimited, to the
extent that Marconi engineers have so far been
unable to generate sufficient microwave power
to define the upper limits of the energy dissipation curve!

new
projects

The devices use either one or two tubes, made
of PTFE, which run through the end of a waveguide section at an angle of about 15° to the
axis of the waveguide. Water is passed through
the tubes, and the radio energy is absorbed
directly into the water. A small percentage
will be dissipated in the plastic tubes, but this
is rapidly transferred to the water by conduction.
In a typical application, with a dissipation of
5 kW cw, and with 273 litres per hour water
flow, the temperature rise in the water passing
through the load is approximately 16° C.
Loads are now available in waveguide sizes 10,
12, 14, 15 and 18, and models are under development for waveguides 6 and 16. — Marconi.
(Marconi Company Limited Chelmsford, Essex)

Unbreakable high-power
waveguide loads
□ An entirely new type of waveguide load,
using water to absorb microwave radio energy
directly, rather than as a cooling medium for a
solid state energy sink, has been developed by
the Marconi Company, a member of GECMarconi Electronics.
There are no fragile parts in these loads, and
the bandwidth and power range are greater
than with solid state dielectric slab or windows
where the energy absorbed has to be carried
away entirely by conduction, with consequent
severe load limitations. The power range in
294

New device provides improved
sound through low-grade
telephone or radio lines
□ The Voice-line, a new adapter which substantially improves speech quality from 100 Hz
to 3200 Hz, over any available telephone or
radio line of low quality, has been announced by
Kahn Research Laboratories, represented in the
export market by Singer Products Company,
Inc., New York.
Normal low quality telephone lines may have
a frequency range limited to 300 to 3200 Hz,
which eliminate the important lower fre-
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quencies that provide naturalness and add
considerably to the subjective effectiveness of
voice transmission. The voice-line transmitter
separates from the voice frequency spectrum
the vital frequencies below 300 Hz and transposes them into a prepared " notch" at
2000 Hz for transmission through the low
grade line; the receiver returns them to
their proper relation. According to Kahn,
the " notch " introduced at 2000 Hz (in
the sound received) is undetectable to the
ear. Because much background noise in noisy
lines is below 300 Hz, the elimination of
any transmitted intelligence below 300 Hz
reduces hum and other low frequency line
noise and results in an improvement in quality.
Voice-line is for speech only; for superior
transmission of music or voice with a range
of 50 Hz to 5000 Hz or better, Kahn has
developed the Proline, which uses two low
quality frequency lines. — Singer Products.
(Broadcast and Communications Division, Singer Products Company, Inc., 95 Broad Street,
New York, N.Y. 10004).

White noise testing equipment
□ The 74262 white noise testing equipment
will measure basic and intermodulation noise
on systems having bandwidths up to 4 MHz
(60 to 960 circuits). Full use is made of solidstate circuitry, and the performance is claimed
to meet 1968 CCITT/CCIR proposals. A wide
choice of filters is available to suit customers'
particular requirements.
The equipment consists of two fully transistorized portable units — a white noise generator and a white noise receiver. The generator
produces a band of random noise having an

news

— an 8 W high dissipation diode for series connexion in coaxial systems;

approximately uniform energy distribution,
and the width of the band is determined by a
high-pass and low-pass filter to simulate the
required number of channels. This noise-band
is applied to the system at the desired loading
level, and a narrow band-stop filter in the
generator is switched in and out of circuit.
At the far end of the system, the receiver is
switch-tuned to the selected stop-band frequency and the noise level is measured with
and without the band-stop filter in circuit at
the sending end. The difference between the
two levels gives the noise power ratio.

— high speed versions with typically 10 ns
switching time;
— limiters with peak leakage less than 200 mW
and limiting threshold greater than 10 mW
The voltage variable capacitance diodes are
epoxy encapsulated and are designed for
tuning from 1 to 100 MHz. The standard
selections have a capacitance tolerance within
10%. Q's of 200-300 at 25 MHz are achieved and
tracking tolerance is 1% — AEI.
(STC)
STC pulse echo equipment — GTA-8A

(AE! Semiconductors Limited, Carholme Road,
Lincoln, United Kingdom)

New integrated circuit tester

(STC)
STC white noise equipment 74262

Either one or two high-pass filters can be fitted
and selected by a switch, from four available
filters. Up to eight of nine available low-pass
filters, and up to nine of fourteen band-stop
filters, can also be fitted and selected by a
switch. The particular filters required are
specified at the time of ordering, and band-pass
filters and crystal oscillators are fitted in the
receiver to correspond to the band-stop filters
in the generator.
The noise bandwidth ranges from below
12l<Hz to above 4500 kHz and the baseband
noise sending level is continuously adjustable
to above —36 dBm/kHz of noise bandwidth.
Noise power ratios up to 65 dB can be indicated.
— STC.
(Standard Telephones and
190 Strand, London WC2)

Cables

Limited,

Pulse echo test equipment
□ Intended for testing most types of coaxial
cable, the GTA-8A pulse echo test equipment is
a versatile and compact instrument housed in
two portable metal cases. It makes extensive
use of integrated circuits.
Measurements of end impedance are made
rapidly and accurately by means of a plug-in unit
whose scale is calibrated directly in ohms at a
specified frequency. Various types of cable,

including types 375 and 174, are catered for by
separate interchangeable units. The range of
measurement is 73.5 to 76 ohms, and the
measuring accuracy is 0.05 ohm; impedance
changes of 0.01 ohm can be detected. Impedance
irregularities are displayed on a cathode-ray
tube by means of short pulse echoes, and a
complete picture can be shown of the irregularities in any length of cable from 50 m up to
10 km or so in length; the maximum length
depends upon the pulse attenuation of the cable.
The trace can be expanded to view 360 m at a
time so that distant faults can be more accurately located. Precise measurements can be
made of the position and magnitude of each
irregularity, and the sign (positive or negative)
can also be determined.
Modular construction permits interchangeability of the units, e.g. an optional crosstalk
measuring unit can be substituted for the pulse
generator, and extra impedance measuring
units to suit any type of coaxial cable can be
supplied to replace the one fitted in the
equipment. The instrument operates from
100-125 V or 200-250 V a.c. mains. — STC.
(Standard Telephones and
190 Strand, London, WC2)

Cables

□ At the 1969 Paris Components Salon, ITTMETRIX demonstrated their new type TX935A
test equipment for integrated circuits.
The TX935A makes it possible for the user to
determine speedily, simply and economically,
whether ic's will function properly in a given
circuit. The equipment offers three main test
facilities:
— as a programmed automatic system for highspeed sequencing of tests and tolerances
with memorizing of results;
— as an automatic programmed checker that
will stop at each faulty parameter;
— as a semi-automatic
ment. — ITT.

programmed

instru-

(ITT Standard SA, 35 Zwelerstrasse, Zurich)
(ITT)

Limited,

High frequency P-I-Ns and
varactors
□ A new range of VHF and microwave diodes
announced by AEI Semiconductors Limited
covers a series of P-I-Ns and varactors with
specifications optimized for a range of applications which include phased array switching,
modulators and attenuators and front end
tuning in the communication bands.
The P-l'-N diodes are available in pill, stick,
ceramic and epoxy encapsulations. Features of
the types in this range include:
— guaranteed high RF power performance up
to 1000 V and narrow capacitance spread of
typically ± 6%;
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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.

review

FRENCH
Automatisme. 92, rue Bonaparte, Paris VI.
Annee 1969. N° 3. P. 105-114. Bro'ida V.
L'extrapolation des reponses indicielles aperiodiques — P. 122-125. Chauvet F., Corazza M.
Sur la stabilite d'un systeme d'amplification
differentiel a structure symetrique et a contre
reaction globale.
Ericsson Review. Telefonaktiebolaget LM
Ericsson, Stockholm 32. Annee 1968. N° 4.
P. 163-169. Barkland B., Lindstrom. Concentrateurs.
Haut-Parleur (Le). Societe des publications
radioelectriques et scientifiques, 142, rue
Montmartre, Paris II. Annee 1969. N° 1207.
P. 161-163. B.C. Considerations sur la propagation en VHF.
Onde electrique (L'). Societe frangaise des
electroniciens et des radioelectriciens, SFER,
10, avenue Pierre-Larousse, 92 Malakoff
(Seine). Annee 1969. N° 504. P. 265-272.
d'Aboville R. Le systeme NIRAP de logique
non saturee ultrarapide — P. 273-280. Bore I J.
Les modeles mathematiques de composants
electroniques — P. 289-294. Zyromski Ph.,
Reberol R. Determination des valeurs numeriques entrant dans les programmes de calcul
automatique de circuits electroniques —
P. 309-317. Borel /., Lacorre J. Evolution du
spectre de bruit en fonction de la temperature
dans les transistors a effet de champ.
Orbit. Orbit publishing SA, 100 rue du Rhone,
1204 Geneve (edition franpaise). Annee 1969.
N° 3. P. 11-22. Hibberd R. G. Introduction aux
circuits integres (III).
Radio constructeur. Societe des editions radio,
9, rue Jacob, Paris VI. Annee 1969. N° 247.
P. 89-93. Oehmichen J.-P. Le calcul electronique: le diagramme de Karnaugh.
Radio-REF. Reseau des emetteurs frangais,
60, Bd de Bercy, Paris XII. Annee 1969. N° 4.
P. 257-258. Ducandre S. Possibilites de liaisons
THF en grand DX par propagation sousmarine.
Radio-revue TV electronique (La). 28, rue du
Prince Leopold, Borgerhout-Anvers. Annee
1969. N° 3. P. 110-113. Lemaitre P. Semiconducteurs (suite) (comprenant un vade mecum
utile).
Revue du CETHEDEC. Centre d'etudes
theoriques de la detection et des communications, 5 bis, avenue de la Porte de Sevres, 75Paris XV. Annee 1968. N° 16. P. 63-84.
Szulkin P. Detection des signaux en presence
de bruit a spectre inconnu — P. 85-103.
Szulkin P. Optimisation des systemes lineaires
variables — P. 113-128. Martin M. M. Sur
diverses definitions du spectre pour des processus non stationnaires — P. 137-148.
Martin M. M. Utilisation des methodes de
1'analyse spectrale a la prevision lineaire de
certains processus non stationnaires.
Revue generate de Pelectricite. Societe frangaise
des electriciens, 16, rue Franklin, Paris XVI.
Annee 1969. N° 3. (Numero special sur la
metrologie electrique).
Revue Siemens. Siemens Aktiengeselschaft,
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8520 Erlangen 2, Postfach 325. Annee' 1969.
N° 3. P. 86-94. Dieter K.-G., Kern B.. Reger W.
Systemes de transmission WT 100 B pour la
telegraphie et l'informatique.

Computers and Automation. Berkeley Enterprises, Inc. 815 Washington St., Newtonville,
Mass. 02160. Year 1969. No. 3. P. 16-19.
Bryan G. L. Computers and education.

Television. Societe des editions radio, 42, rue
Jacob, Paris VI. Annee 1969. N° 192. P. 71-76.
Fourreau P. La television en relief et en
couleurs (II) — P. 66-67. Dintzner R. Transmission d'images TV par cable telephonique.

CQ, the Radio Amateur's Journal. 14 Vanderventer Avenue, Port Washington, Long Island,
N.Y. 11 050. Year 1969. No. 1. P. 29-32.
Schultz J. J. A primer on diode amplifiers —
P. 38-39, 102. Pace W. J. Antenna traps using
linear capacitors — P. 41-44. Genaille R. A.
A top band loop antenna — P. 46-51, 100.
Lee P. H. Vertical antennas (Part VIII).
No. 2. P. 14-16, 98-99, 108. Mc Williams F. B.
Introduction to IC binary logic — P. 54-59.
Lee P. H. Vertical antennas (Part IX).

Toute l'electronique. Societe des editions
radio, 9, rue Jacob, Paris VI. Annee 1969.
N° 334. P. 112-113. Brocard R.-J. Dopage des
semi-conducteurs par implantation ionique —
P. 115-119. Damaye R. Le transistor unijonction — P. 165-166. von Schwerz H. Le
transistor a effet de « chant ».

ENGLISH
Alta Frequenza. Associazione elettrotecnica ed
elettronica italiana, 10 Via San Paolo, Milano,
Italia. (English edition). Year 1969. N° 2.
P. 82-88. Bellini A., Guarguaglini P. F.,
Tuccari M. ELDO satellite command decoder
performance — P. 89-94. Perona G. Internal
gravity waves propagation across an exponentially decreasing magnetic field in a conducting
fluid — P. 95-103. Proni E. FM demodulator
employing an injection locked oscillator —
P. 104-107. Fagioli O., Casini G., Graziani P.,
Linari R., Tronconi A. Protonic compression
radar — P. 108-116. Bruni C., Isidori A.,
Ruberti A. The order of linear continuous
systems described by the impulse response
matrix.
Bell Laboratories Record. Mountain Avenue,
Murray Hill, New Jersey 07974. Year 1969.
No. 2. P. 57-62. Irvin J. C., Vanderwal N. C.
An inside look at Schottky-barrier devices.
Bell System Technical Journal (The). American
Telephone and Telegraph Company. 195 Broadway, New York N.Y., 10007. Year 1968.
No. 10. P. 2095-2109. Gloge D., Weiner D.
The capacity of multiple beam waveguides and
optical delay lines — P. 2111-2137. Tillotson L. C. A model of a domestic satellite communication system
— P.
2139-2144.
Lubowe A. G. Path length variation in a synchronous satellite communications link —
P. 2145-2168. Pope D. L. Parametric representation of ground antennas for communication
systems studies — P. 2169-2181. Nag elberg E. R. Radiating properties of dielectric
covered apertures — P. 2379-2433. Rowe H. E.,
Penzias. Efficient spacing of synchronous
communication satellites.
Year 1969. No. 2. P. 321-343. Goodman D. J.
The application of Delta modulation to
analog-to-PCM encoding.
Broadcasting. 1735 DeSales Street, N.W.,
Washington DC, 20036. Year 1969. No. 1.
P. 37-40. New audio service in radio news.
Computer Aided Design CAD. HeywoodTemple Industrial Publications Ltd., 3339 Bowling Green Lane, London EC1. Year
1969. No. 2. P. 16-18. Head J. W. Algebraic
equations associated with aerial null-filling.
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EBU Review. European Broadcasting Union,
Technical Centre, 32 avenue Albert Lancaster
Brussels 18. (English edition). Year 1969.
No. 114B. P. 10-15. Swierstra N.Tj. The birth
of broadcasting — P. 24-30. Eason U., Northwood B., Falconer R. Rev. Dr. Television for the
deaf: Three aspects of the BBC's programming.
Electrical Review. Dorset House, Stamford
Street, London SE1. Year 1969. No. 12.
P. 422-424. Cycloaliphatic resins.
Electronics and Power. Institution of Electrical
Engineers, Savoy Place, London WC 2. Year
1969. April. P. 116-119. Eastwood E. Radar,
birds and aircraft — P. 123-124. Hills D. S.,
Heftman G. The Matricon cathode-ray tube.
Electro Technology. Journal of the Society of
Electronic Engineers, Bangalore. Year 1968.
No. 5. P. 157-161. Siva Swamy R. Triple pulse
Doppler radar.
Electronics. McGraw-Hill Building, 330 West
42nd Street, New York, N.Y. 10036. Year
1969. No. 7. P. 78-85. Watson G. F. LSI and
systems: the changing interface.
No. 8. P. 100-110. Caulton M., Poole W. E.
Designing lumped elements into microwave
amplifiers.
Electronics World. Ziff-Davis Publishing Company, 307 North Michigan Avenue, Chicago,
Illinois 60601. Year 1969. No. 3. P. 49-52+76.
Stumpe J. W. Bandwidth compression for
efficient digital communications.
Fujitsu Scientific and Technical Journal.
Fujitsu Limited, 1015 Kamikodanaka, Kawasaki-shi, Kanagawa-ken, Japan. Year 1968.
No. 3. P. 1-18. Kojima S. Information processing and telecommunication techniques in
Japan — P. 19-28. Kawashima M., Ohtsuki M.,
Fudemoto /., Tomimori K. Studies in interconnection of PCM relay systems with
different jitter responses — P. 53-71. Iwai F.,
Miyakawa T. A new all solid-state microwave
heterodyne relay system.
GEC-AEI Journal of Science and Technology.
The General Electric Company Limited of
England, PO Box No. 53, Coventry CV3 1HJ.
Year 1968. No. 37. P. 2-10. Hickin E. M. The
propagation of radio signals above 10 GHz —
P. 11-22. Kibble W. F. The determination of
telephone-traffic blocking in groups of trunk
circuits — P. 26-40. Medhurst R. G. Distortion
in microwave trunk-radio systems.

review review

Hewlett-Packard Journal. 1501 Plage Mill Road,
Palo Alto, California, 94304. Year 1969.
January. P. 2-10. Adam S. F., Kirkpatrick G. R.
Lyon R. A. Broadband passive components for
microwave network analysis.
February. P. 13-20. Zettler R. A., Cowley A. M.
Hybrid hot carrier diodes.
IEE Spectrum. The Institute of Electrical and
Electronics Engineers, Inc., 345 East 47 Street,
New York, N.Y. 10017. Year 1969. No. 2.
P. 56-60. Hintzman F. H. Computer tuning of
hybrid audio oscillators.
No. 3. P. 66-78. Schroeder M. R. Images from
computers — P. 95-99. Brockman M. FT.,
Posner, E. C. Power requirements for deepspace telecommunication links.
Interavia. 6, Corraterie, 1211 Geneva 11.
(English edition). Year 1969. No. 3. P. 293296. Ebert H. Digital processing of radar
information in air traffic control.
Journal of the Institute of Electronics and Communication Engineers of Japan. Kikai-ShinkoKaikan Building, Shiba Park 21-1-5, Minatoku,
Tokyo. (Articles in Japanese with separate
English summaries). Year 1968. No. 9. P. 9-10.
Inaba H., Kobayashi T., Ichimura T., Morihisa M., Ito H. Fundamental study on operational performance of a laser radar system
employing A-scope representation — P. 15-16.
Yamashita M. The propagation characteristics
of ELF radio waves to great distances below
the horizontally stratified ionosphere — P. 1718. Horiuchi K., Nakamura J., Nago A.,
Inada K., Hirai T. Parabolic cylinder waveguides.
Journal of the Institution of Telecommunication
Engineers. Post Box No. 3012, New Delhi.
Year 1969. No. 1. P. 53-64. Sachdev D. K.
70 MHz frequency modulator for wide band
radio relay systems.
Lenkurt Demodulator (The). Lenkurt Electric,
San Carlos, California. Year 1968. No. 9.
P. 2-7. Negative resistance devices.
Orbit. Orbit Publishing SA, 100 rue du Rhone,
1204 Geneve (English edition). Year 1969.
No. 3. P. 11-22. Hibberd R. G. Basic course
in integrated circuits.
Philips Research Reports. N.Y. Philips' Gloeilampenfabrieken, Eindhoven. Year 1968. No. 6.
P. 449-460. de Wit H. J. Some numerical
calculations on Holstein's small-polaron theory
— P. 478-484. Klaassen F. M., Prins J. Noise
of VHF and UHF MOS tetrodes.
Point to Point Telecommunications. The Marconi Company Limited, Chelmsford. Year
1969. No. 2. P. 78-89. Bayley D., Ralphs J. D.
The Piccolo 32-tone telegraph system — P. 91101. Stevens A. D. Data transmission on digital
link sections — P. 102-114. Irving R. A. The
No. 2 antenna system, Goonhilly — P. 124-128.
Radford M. F. The aesthetics of antenna design.
Proceedings of the IEEE. The Institute of
Electrical and Electronic Engineers Inc., 345
East 47th Street, New York, N.Y., 10017.
Year 1968. No. 12. P. 2114-2130. Swenson G. W., Jr., Mathur N. C. The interferometer in radio astronomy — P. 2130-2136.

Hodara H. Effects of a turbulent atmosphere
on the phase and frequency of optical waves —
P. 2146-2149. Van Raalte J. A. Reflective
liquid crystal television display — P. 21492157. Harris B., Kramer S. A. Asymptotic
evaluation of the ambiguity functions of highgain FM marched filter sonar systems —
P. 2157-2161. Massey G. A. An optical heterodyne ultrasonic image converter.
Year 1969. No. 2. P. 160-170. Korpel A.,
Lotsoff S. N., Whitman R. L. The interchange
of time and frequency in television displays.
QST. American Radio Relay League, International Amateur Radio Union, 225 Main Street,
Newington. Connecticut 06111. Year 1969.
No. 3. P. 24-27, 51. Smith P. H. The " Megarule " — P. 50-51. Ruckert H. F. A triband
one-loop cubical quad element.
Radio Science. Environmental Science Services
Administration, U.S. Department of Commerce, Boulder, Colorado, 80302. Year 1969.
No. 1. P. 23-34. Woyk E. Formulas for ray
paths in ionized layers with application to
oblique ionograms and duct modes — P. 35-40.
Austin G. L., Manson A. H. On the nature
of the irregularities that produce partial reflections of radio waves from the lower ionosphere
(70-100 km) — P. 53-67. Epstein M. R. Polarization of ionospherically propagated HF radio
waves with applications to radio communication.
No. 2. P. 117-137. Ward S. H. Gross estimates
of the conductivity, dielectric constant, and
magnetic permeability distributions in the
moon.
Radio Times of India. 29, New Queen's Road,
Bombay 4. Year 1969. No. 2. P. 22-24.
Rungachary S. The future of TV in India.
Science and Technology. International Communications Inc., 205 East 42nd Street, New
York, N.Y. 10017. Year 1969. No. 85. P. 52-60.
Van den HeuveL A. P. Surface-wave electronics.
Scientific American. Scientific American Inc.,
415 Madison Avenue, New York, N.Y. 10017.
Year 1969. No. 2. P. 51-63. Ginzburg V. L.
The astrophysics of Cosmic rays.
No. 3. P. 104-112. Shiers G. The first electron
tube.
Siemens Review. Siemens Aktiengesellschaft
8520 Erlangen 2, Postfach 325. Year 1969.
No. 3. P. 101-104. Moser R., Schuchmann H.-R.
Connection of telegraph devices and systems
to the Siemens 300 data processing system.
Taiwan Telecommunications Technical Quarterly. No. 2, Sec. I, Changsha Street, Taipei,
Taiwan. (Articles in Chinese with English
summary). Year 1968. No. 3. P. 3-13.
Wang M. H. A study of echo distortion in
frequency modulated microwave — P. 14-25.
Wan-Kao Hu. Refractive index of the atmosphere and effective radius of the earth in
Taiwan.
Telecommunications. Horizon House, 610
Washington Street, Dedham, Massachusetts,
02026. Year 1969. No. 2. P. 11-17. Latter R. F.
Microwave radio and coaxial cable facilities
in the long distance telephone network —

P. 19-25. Murphy D. Digital techniques in data
communications.
Telecommunications. Ridge Road, Jabalpur
(M.P.). Year 1968. No. 2. P. 101-107.
Vasanth Rao H. Polythene underground telephone cables — P. 108-110. Rangachari T.
Jointing of aluminium sheath underground
telecommunication cables — P. 116-119.
Kameswara Rao P., Dayananda Rao A. Leak
detection of pressurised coaxial cables with
Freon-12.
Telecommunications and Radio Engineering.
(English edition of 3jieKTpocBH3b and
PazmoxexHHKa) Institute of Electrical and
Electronics Engineers, 345 East 47th Street
New York, N.Y. 10017. Year 1969. No. 6.
P. 5-9. Servinskiy Ye. G. Criteria for assessing
discrete data transmission systems — P.10-15.
Brainina I. S. Amplitude correlation of frequency diversity signals in two-path short
wave channels — P. 15-19. Popova N. E.,
Akinfeyeva K. L, Zarin S. A. Temporary
standards for trunk channels and group highways — P. 20-23. Kulya V. I. Multichannel
multiplexing of low-frequency signals using
orthogonal conversion — P. 23-27. Kashirovskiy V. Ye., Kuzubov F. A. Influence of isolated
obstacles on medium wave propagation.
No. 7. P. 21-25. Alekseyev L. V. Transmission
characteristics of a cascade coupling of fourpoles—P. 38-40. Mashbits I. M., Gavrilina V. D.
Method of measuring the static characteristics
of radiotelegraph receivers — P. 67-72.
Dolzhenkov A. A., Zimin D. B. Theory of
switching scanning antennas.
Telephony. 53 West Jackson Blvd., Chicago,
Illinois, 60604. Year 1969. No. 7. P. 23-24,
48-52. Cox K. A. The telephone industry and
the FCC.
No. 10. P. 17-19. COMSAT files lower Pacific
rates, eliminates extra color costs.
Western Union Technical Review. 82 Mckee
Drive, Mahwah, New Jersey 07430. Year 1969.
No. 1. P. 14-19. Svarczkopf G. J. System
performance in communication systems.

SPANISH
Ericsson Review. Telefonaktiebolaget LM
Ericsson. Estocolmo 32. Ano 1968. N.° 4.
P. 163-169. Barkland B., Lindstrom, G. Concentradores de lineas.
Revista de telecomunicacion. Consejo Tecnico
de Telecomunicacion, Palacio de Comunicaciones, Apartado 946, Madrid. Ano 1968.
N.° 94. P. 24-28. La fiabilidad en los equipos
electronicos.
Revista telegrafica electronica. Electronica y
Telecomunicaciones de Arbo SAC y I, Avenida
Martin Garcia 653, Buenos Aires. Ano 1969.
N.° 675. P. 84-86. Villamil E. Las tolerancias
en el proyecto de circuitos.
Revista electrotecnica. Asociacion electrotecnica espanola, Aribau 61, Barcelona. Ano 1969.
N.° 155. P. 25-29. Lancien E. Las magnetorresistencias.
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telephilately

T

HIS section appears

after an interruption
of several months caused by difficulties
in obtaining certain stamps (in particular
the latest series issued in honour of the
ITU) which were needed for purposes of
illustration. Apologies are due to our
readers and to those administrations
which regularly provide us with up-to-date
information on new issues. We should like
to take the opportunity of thanking these
administrations once again for their kind
co-operation.
In line with the practice followed in recent
issues, stamps are discussed under various
specific headings. It is regretted that some
stamps may be overlooked in cases where
we have had to rely on the philatelic press,
since not all the stamps of each series are
reproduced and the reproductions given
are generally too poor to enable details to
be made out.

ARCHANGEL GABRIEL,
PATRON SAINT OF
TELECOMMUNICA TIO NS
DAHOMEY
A polychrome stamp in the Christmas
series reproducing the works of Foujita
(70 francs) represents the Annunciation
(offset printed by Delrieu).

HUNGARY
In December 1968 the Hungarian Administration issued a series of stamps reproducing pictures by Italian Renaissance
painters. These include a 60-filler polychrome
stamp reproducing Strozzi's
Annunciation
(photogravure
printed;
740 000 perf. and 5200 imperf.). (1)

SAN MARINO
The Christmas series (3 stamps in denominations of 50, 90 and 180 lire, coloured
dark blue, garnet-red and sepia respectively) reproduce an Annunciation by
Botticelli.

TELEPHONY
CZECHOSLOVAKIA
The series issued to mark the Praga 1968
Philately Exhibition includes a 30-heller
polychrome stamp reproducing a sculpture
of a businessman telephoning. (2)
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BROADCASTING AND
TELEVISION
NETHERLANDS ANTILLES
The Netherlands Administration has issued
a 25-cent stamp to mark the installation of
a twin transmitter relay station on the
island of Bonaire by the Radio Nederland
Wereldomroep. The stamp is green, blue
and black and shows a map of the island
with an antenna mast and a commemorative inscription superimposed. Design by
Oscar Ravelo Nadal, offset printing by

N.V. John Enschede en Zonen. (3)
GUYANA

USSR
A four-kopeck stamp (bluish-grey, yellow
and black) has been issued by the USSR
Administration to mark the fiftieth anniversary of the establishment of the NizhnyNovgorod radio laboratory. Offset printed,
perf. ID/?.

SPACE COMMUNICATIONS
BRAZIL
A 30 centavos dark blue, light blue
and black stamp shows the antenna of the
new satellite communication station of
EMBRATEL. (7)

The Christmas scries includes four stamps
(4 cents, blue, brown, ochre and green;
25 cents, lilac, brown, ochre and green;
30 cents, greenish-blue; and 40 cents,
greenish-blue and red) showing the path of
the tropospheric broadcasting link between Guyana and Trinidad and the antennae of the terminal station in Guyana.

The Italian Administration has issued a
30-lire polychrome stamp showing the
space communication station of Fucino to
mark the bringing into service of new
installations.

(4)

PARAGUAY

LESOTHO
The series issued to commemorate the
centenary of Maseru includes a 10-cent
polychrome stamp representing the radio
station of Radio-Lesotho. (5)

ITALY

Two 0.15 and 50 guaranf polychrome
stamps in a series commemorating the
centenary of the national epic represent
the satellite Echo-I (0.15 guarani) and
satellites Echo-I, Telstar-I and Syncom
(50 guarani).

PHILIPPINES
LIBYA
The Libyan Administration has issued
two polychrome stamps (10 and 30 milliemes) to mark the inauguration of television in Libya. (6)

Three polychrome stamps (10, 40 and
75 sens) have been issued by the Philippine
Administration to mark the inauguration
of the space station of Tanay. They show
the earth in space with an Intelsat satellite
in orbit. Photogravure printed, perf. 13V2-

ST. HELENA

w

The new standard series includes a 6 pence
polychrome stamp devoted to television in
schools. Offset printing, perf. 13 V2.

AERONAUTICAL MOBILE
SERVICE
VIRGIN ISLANDS

FRENCH SOUTHERN AND
ANTARCTIC TERRITORIES
A blue 50-franc stamp issued to mark the
fifth International Antarctic Treaty consultative conference shows the Eiffel Tower
and its antennae in the bottom left-hand
corner.

FRENCH TERRITORY OF THE
AFARS AND ISSARS
The second series devoted to the buildings
and monuments of this territory includes
a one-franc reddish-brown, grey and blue
stamp showing the radio and television
building.
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A series of stamps has been issued to mark
the inauguration of the airport on Beef
Island. It includes a 10-cent polychrome
stamp showing a 748 Hawker Siddeley
aircraft with the antennae clearly visible.

MARITIME MOBILE SERVICE
EAST AFRICA
A series devoted to maritime transport
includes stamps of 30 cents (dark and
light blue), 50 cents (red, blue and grey)
and l/30th shilling (bronze-green, blue and
grey), showing ships with clearly-visible
antennae. (9)

telephilately

CENTRAL AFRICAN
REPUBLIC

honour of Army Day shows a tank with
a radio antenna. (11)

A series devoted to river transport includes
two polychrome stamps of 10 and 50 francs
showing ships with antennae clearly
visible.

INTERNATIONAL
ORGANIZATIONS

DUBAI
A series of polychrome stamps marking
the 60th anniversary of the postal service
includes denominations of 25 Dh., 60 Dh.
and 1.25 Ris., showing ships with antennae
clearly visible. (10)

MILITARY COMMUNICATIONS
ARGENTINA
The antennae of the maritime police
building can be seen on a 20 peso stamp
(light and dark blue, black and grey)
issued in honour of the Argentine Prefecture of Maritime Police

IRAQ
A polychrome stamp (25 fils) issued in

UAMPT
In preparation for the Philexafrique Exhibition, the member countries of the African
and Malagasy Posts and Telecommunications Union (UAMPT) have issued
polychrome stamps showing famous pictures and a vignette with the initials and
emblem of UAMPT.

ITU
Bolivia and Guatemala have just issued
special stamps to mark the centenary of
the ITU:

• BOLIVIA
Two ordinary stamps (10 centavos grey,
black and yellow, and 60 centavos orange,
black and brown) and two airmail stamps
(1.20 escudos, greyish black and ochre and
1.40 escudos, blue-black and brown) show
the emblem of the Union.

• GUATEMALA
Six airmail stamps (7 centavos, dark blue;
15 centavos black and green, 21 centavos,
lilac; 35 centavos pink and green; 75 centavos green and red; 3 quetzals brown and
red) engraved (figures printed on the denominations of 15, 35 and 75 centavos and
3 quetzals) reproducing the model proposed by the ITU.

HONDURAS
The Administration of Honduras has
issued two series of polychrome stamps
bearing the emblem of the ITU. In the
first series the 2 and 30 centavos denominations show a telephone and a radar antenna,
the 3 centavos denomination shows a
television set and radar antenna, the
5 centavos and 1 lempira denominations
represent a map and a radar antenna, and
the 8 centavos denomination a communication satellite. A second series (1,
10 and 20 centavos and 1.50 lempira and a
souvenir sheet with the 1.50 lempira
stamp) shows a portrait of President
J. F. Kennedy and the launching of a
rocket from Cape Kennedy. The second
series has been overprinted with the
inscription " In memoriam Robert F.

Kennedy, 1925-1968 ". (12)
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official announcements
INTERNATIONAL TELECOMMUNICATION
CONVENTION, MONTREUX, 1965

Jamaica and the Republic of Venezuela
have ratified the International Telecommunication Convention, Montreux, 1965.
The instruments of ratification were deposited
with the General Secretariat of the Union on
2 April 1969.

PARTIAL REVISIONS OF THE RADIO REGULATIONS AND THE ADDITIONAL RADIO
REGULATIONS, GENEVA, 1959

Belgium, Finland, the Republic of Korea,
Malaysia and the Federal Socialist Republic
of Yugoslavia have approved the above-

FINAL ACTS OF THE WORLD ADMINISTRATIVE RADIO CONFERENCE TO DEAL WITH
MATTERS RELATING TO THE MARITIME
MOBILE SERVICE, GENEVA, 1967

mentioned Acts on 1 April, 31 and 21 March,
2 April and 21 March 1969, respectively.

CALENDAR OF ITU CONFERENCES AND MEETINGS
DATE

TITLE

PLACE

1969
International Telegraph and Telephone Consultative Committee (CCITT):
2-6 June

Working Party II/5 (Human factors)

Geneva

10-23 July

Working Party " Revision of the Telegraph Regulations " of Study Group I

Geneva

2-5 September

Special Study Group C (Noise)

Geneva

15-26 September

Plan Committee for Latin America

Asuncion
(Paraguay)

18-24 September

Regional Working Party on International Tariffs for Latin America (TAL)

Asuncion

22-26 September

Working Party IV/3 (Maintenance programme)

Geneva

29 September-3 October

Working Party IV/4 (Stability of network)

Geneva

27 October-7 November

Special Study Group D (Pulse code modulation)

Geneva

International Radio Consultative Committee (CCIR):
3-12 September

Study Group XII (Tropical broadcasting)

Geneva

3-12 September

Study Group XIV (Vocabulary)

Geneva

3-16 September

Study Group X (Broadcasting)

Geneva

3-16 September

Study Group XI (Television)

Geneva

3-19 September

CMTT (Television transmissions)

Geneva

15 September-1 October

Study Group IX (Radio-relay systems)

Geneva

15 September-3 October

Study Group IV (Space systems and radioastronomy)

Geneva

17-30 September

Study Group V (Propagation over the surface of the earth and through the nonionized regions of the atmosphere)

Geneva

17 September-1 October

Study Group VI (Ionospheric propagation)

Geneva

22 September-1 October

Study Group VII (Standard-frequencies and time-signals)

Geneva

1-15 October

Study Group III (Fixed service systems)

Geneva

2-15 October

Study Group I (Transmitters)

Geneva

2-15 October

Study Group VIII (International monitoring)

Geneva

2-15 October

Study Group XIII (Mobile services)

Geneva

6-15 October

Study Group II (Receivers)

Geneva

Joint Study Groups of the two CCDs:
CMTT (see under CCIR)
Special Study Group C (see under CCITT)
Plan Committee for Latin America (see under CCITT)
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INVITATIONS ACCEPTED TO CONFERENCES OR MEETINGS EXTERNAL TO THE UNION
ORGANIZATION

NATURE OF CONFERENCE
OR MEETING

World Meteorological Organization
(WMO)

21st Session of the
Executive Committee

Geneva

Mr. F. DELLAMULA
(IFRB)
Mr. N. V. GADADHAR
(CCIR)

United Nations
Organization
(UN)

8th Session of the Legal
Sub-Committee
of the Committee on
the Peaceful Uses of
Outer Space

Geneva

•

Mr. R.E. BUTLER
(Deputy Secretary-General)
Mr. V. SAVANTCHUK
(IFRB)
Mr. A. DAVID
Mr. H. POULIQUEN
(General Secretariat)

45th Meeting
of the Technical
Committee

Pal ma
Mallorca

e

Mr. R. PETIT
(IFRB)
Dr. Y. Y. MAO
(CCIR)

DATE

PLACE

REPRESENTATIVES

1969
29 May-12 June

9 June4 July

International
Radio-Maritime
Committee
(CIRM)

17-20 June

INTERNATIONAL TELEGRAPH AND TELEPHONE CONSULTATIVE COMMITTEE (CCITT)

• a post of radiocommunications instructor, for two years with possibility of extension

With the approval of the Yugoslav Administration, NIKOLA TESLA — Telecommunication Equipment Factory, in Zagreb, has
been admitted to participate, as an industrial
organization, in the work of the CCITT.

to a total of three years (Field vacancy notice
TC 7/69 CHI-504/SF);

TECHNICAL CO-OPERATION
Recruitment of experts
Circular-letter No. 69 of 15 April 1969, which
has been sent to all Members of the Union
announces the following field vacancies:

ITU

• a post of radio-relay system and multiplex instructor, for two years with possibility
of extension to a total of four years (Field
vacancy notice TC 8/69 CHI-505/SF);
• a post of telegraphy instructor, for two
years with possibility of extension to a total of
three and a half years (Field vacancy notice
TC 9/69 CHI-506/SF);

• a post of television instructor, for two
years with possibility of extension to three
years (Field vacancy notice TC 10/69 CHI507/SF).
These four posts are to be filled, as soon as
possible, at the Santiago de Chile Telecommunication Training Centre of the Empresa
Nacional de Telecomunicaciones (ENTEL) and
the Universidad de Chile.
Only applications forwarded through administrations can be taken into account: detailed
applications with personal histories should be
submitted to the General Secretarit of the ITU,
Place des Nations, 1211 Geneva 20 (Switzerland) not later than 15 June 1969.

The following letters indicate the languages in
which documents are published

F for French
- r c .. ,
E for English
S for Spanish

R for Russian
.
C cfor ru
Chmese

Note
A comprehensive list of all the publications of
^
J
£fte

fr

Qn request

the General Secretariat, Geneva.

publications
Prices are in Swiss francs.

Publications issued
I FR.B

since the last number
of the Journal

International Frequency Registration
Board

Summary of monitoring information
received by the IFRB on the use by broadcasting stations of the exclusive high frequency broadcasting bands (BC 29)
Period: 23 February -1 March
2 March-8 March 1969

List of stations in the space service and in
the radio astronomy service, 2nd edition
Trilingual edition F, E, S
Price: 31 Sw. fr.

Summary of monitoring
received by the IFRB
No. 153 (February 1969)
Trilingual edition F, E, S.

information

Trilingual edition F, E, S.
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Forthcoming
publications

Summary of monitoring information
received by the IFRB on the use by broadcasting stations of the exclusive high frequency broadcasting bands

CCIR
International Radio Consultative
Committee

6 Summaries per year:
4 Summaries related with the last and first
weeks of any two consecutive seasonal schedules
2 Summaries related with the seventh week of
any four-month seasonal schedule

Final Acts of the Plenipotentiary Conference, Montreux 1965

Trilingual edition F, E, S.

International Telecommunication Convention,
Montreux 1965 with Annexes, Final Protocol,
Additional Protocols, Resolutions, Recommendation and Opinions and a subject index

High frequency broadcasting schedules

Handbook for monitoring stations
Separate editions in F, E, S.

CCITT
International Telegraph and Telephone
Consultative Committee

(4 publications per annum)
Trilingual edition F, E, S.

Russian edition.
Optional Additional Protocol on the compulsory settlement of disputes
Russian edition.

Final Acts of the Extraordinary Administrative Radio Conference for the preparation of a revised Allotment Plan for the
Aeronautical Mobile (R) Service (Geneva,
1966)
Preamble. Annexes 1 and 2. Additional Protocol. Resolutions and Recommendations. Maps
and charts
Russian edition.

Final Acts of the World Administrative
Radio Conference to deal with matters
relating to the Maritime Mobile Service
(Geneva, 1967)
Preamble relating to the revision of the Radio
Regulations (Geneva, 1959), Annexes; Preamble
relating to the revision of the Additional
Radio Regulations (Geneva, 1959), Annexes;
Final Protocol; Resolutions and Recommendations

Russian edition.
Summary of monitoring
received by the IFRB

List of radiodetermination and special
services stations (List VI), 4th edition
Trilingual edition F, E, S.

Trilingual edition F, E, S.

Possibly Spanish edition.

IVth Plenary Assembly, Mar del Plata 1968
White Book

List of ship stations, 9th edition
Trilingual edition F, E, S.

Volume I—Organization and work of the

Radio Regulations and Additional Radio
Regulations (new up-to-date edition)
Separate editions in F, E, S.
International frequency list, 5th edition,
1969

Plenary Assembly; CCITT Resolutions and
Recommendations; list of Study Groups and
questions to be studied; Recommendations and
Questions on: organization of the work of the
CCITT; means of expression

Volume IIA—General tariff principles; leasing
of circuits; telephone operation and tariffs

Volume 11B—Telegraph operation and tariffs

Preface to four volumes in F, E, S.

(including the telex service and facsimile telegraphy)

List of international telephone routes, 9th
edition

Volume III—Li ne transmission
Volume IV—Line maintenance and measure-

Trilingual edition F, E, S.

ments

Volume V—Telephone transmission quality
List of broadcasting stations operating in
bands below 5950 kHz, 5th edition, 1969
Trilingual edition F, E, S.

information

No. 154 (March 1969)

Directives

List of fixed stations operating international circuits, 5th edition, 1969
Trilingual edition F, E, S.

and telephone sets

Volume VI—Telephone signalling and switching

Volume VII—Telegraph technique
Volume VIII—Data transmission
Volume IX—Protection
Separate editions in F, E, S.

Methods of payment:

CONDITIONS OF SALE

1. Switzerland: to the postal cheque account of the ITU, GENEVE 12-50
2. All other countries:
a) international postal order,
b) UNESCO coupon,
c) bank transfer to the Societe de Banque Suisse, Geneva.
(Payment may also be effected by a cheque made out in another currency freely convertible into Swiss francs provided that the cheque, when cashed and converted, will cover
the price of the publications in Swiss francs.)
Orders for documents and cheques must be addressed to:

All documents ordered from the General
Secretariat of the ITU must be paid for
in advance. Documents must be paid for in
Swiss francs when they are ordered,
unless a cash-on-delivery arrangement is
requested.
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Switzerland.

Union,

Place des

Nations, 1211 Geneva 20,

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 nondiscount basis, no reduction can be made to booksellers.
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NEC Is Making the World Smaller
- Through Satellite Communications
It's a small world we're living in these days—and it's
getting smaller all the time. NEC satellite communications equipment operating on opposite sides of the
globe is bringing people closer together than anyone
would have dreamed possible a few years ago. NEC
has designed and built equipment and/or complete
earth stations for the United Nations Communications
Centre in India, for the worldwide telecasting of the
Olympics in

for seven earth stations in the U.S. In addition, NEC
has installed or is installing its satellite communications systems and equipment in Australia, Canada,
Hongkong, Taiwan, Peru, Puerto Rico and Kuwait.
As one of the world's most comprehensive manufacturers of telecommunications and electronics
equipment, NEC supplies total earth station systems
as well as interconnection equipment for existing
communications facilities. Indeed, it is fully geared
Mexico, and J,\o cope with the present progress of worldwide satelr lite communications systems. And as for the exciting
possibilities of the future offered by the great expanse that lies beyond this shrinking world of
^
ours, NEC has the space to develop.

Products for today—
Innovations for tomorrow
Overseas Offices: Taipei, Manila, Bangkok, Djakarta, Kuala Lumpur, New Delhi, Karachi, Teheran,
Melbourne, Brussels, Hamburg, Mexico City, Rio de Janeiro, Bogota, New York, Chicago
NEC
Main Products: electronic computers, data communication systems, telephone systems, carrier transmission, radio communication, radio & television broadcasting, satellite communications equipment,
Nippon Electric Co.. Ltd. Tokyo, Japan
electrical household appliances, other applied electronic .equipment, and electronic components.

We called our system
Pentaconta*
maybe we should have
called it "Worldwide"

There are over 80 countries where Pentaconta Crossbar Switching
exchanges are working now.
And they're being manufactured in another fifteen.
You may well ask why.
One reason is the Pentaconta system's flexibility. It simply couldn't
be in so many places if it wasn't adaptable.
Another reason: its low installation cost.
Couple these advantages with low maintenance requirements
and built-in fault-trapping facilities, and you have a highly
efficient system.
As we keep saying, it's called the Pentaconta system, serving
the world.

* Registered Trade Mark of the ITT System

Major manufacturers:

Bell Telephone Manufacturing Company S A,
Francis Wellesplein 1. Antwerp, Belgium.
Compagnie Generale de Constructions
Telephoniques, 251 Rue de Vaugirard,
Paris 15e, France.
FACE Standard, 33 Viale L. Bodio, 20158
Milan, Italy.
Le Material Telephonique, 46 Quai Alphonse
le Gallo, 92-Boulogne, Billancourt, France.

Standard Electrica S.A., Ramirez de Prado 5,
Madrid 7, Spain.
Standard Telephones and Cables Limited,
STC Flouse, 190 Strand. London, W.C.2.,
England.
Standard Telephon und Radio AG,
Seestrasse 395, Zurich 8038, Switzerland.

ITT

Mitsubishi

Characteristic

Distortion
Compensator
This Compact CDC Offers
Undistorted, High-Speed Transmission
Mitsubishi's highly reliable CDC (characteristic
distortion compensator) ensures multiplex transmission of distortion-free telegraphic signals.
Designed for use with Mitsubishi's new Series200 CABLE MUX terminal, this solid-state, selfregenerating unit is suited for long haul synchronous time-division communication, and
permits transmission of a 123 3/7-baud aggregate

signal over a conventional 120 Hz-spaced FMVFT channel. Encased in a standard frame
480mm wide, 150mm high and 196mm deep,
each compact and efficient unit means major
savings in space as well as maintenance costs.
built-in monitoring circuit permits
easy adjustment. Always insist on the best— a

A special

Mitsubishi CDC.

MITSUBISHI ELECTRIC CORPORATION

Head Office: Mitsubishi Denki Bldg., Marunouchi, Tokyo. Cable Address: MELCO TOKYO

published on the occasion of the

CENTENARY

of the

INTERNATIONAL TELECOMMUNICATION UNION

One hundred years of successful, uninterrupted progress
in international co-operation form
the subject of this fascinating book of over 300 lavishly
illustrated pages

available in English, French & Spanish

It may be ordered from bookshops throughout the world or directly from the Publications Service of the ITU
Place des Nations, Geneva
Price: 40 Swiss Francs - Special rates for Members of the Union

Marconi

THIN
LINE

tropospheric
scatter
systems

The Marconi Thin Line Tropospheric Scatter System across
Lake Victoria is an excellent example of the type of use to
which it is being successfully applied. The link between the
Cayman islands and Jamaica was the first of this type
installed.

UP TO 8 SPEECH CHANNELS
OVER DISTANCES
OF UP TO 200 MILES
Pioneered by The Marconi Company as a low cost
solution to the problem of high quality communications between widely separated centres of
population and inter-island communication,
# Economic installation and running costs
# High grade performance and long-term
reliability
# Secure
# No repeaters
# Less maintenance per route mile than line of
sight systems

Marconi radio communications systems
The Marconi Company Limited,
Radio Communications Division, Marconi House, Chelmsford, Essex
LTD/H82

Member of GEC-Marconi Electronics Limited

The first 20-tube
coaxial cables in
South Africa

The first 20-tube type 174 small diameter
coaxial cables to be installed in South
Africa have been supplied to the South
African Post Office by Standard
Telephones and Cables Limited.
Manufactured at STC's location at North
Woolwich, London, England, the cables
comprise both coaxial and
voice-frequency pairs. They will provide
connections between the terminal
station and the microwave tower in
Johannesburg, a distance of some five
miles. STC is also supplying special
jointing materials and tools for use with
these cables.
With associated buried transistorised
repeaters, this type of cable is now
extensively used for national and
international telephone circuits of up to
960-channels and will shortly be applied
to 2700-circuit channel systems.
STC is in the forefront of this expanding
field of highly sophisticated systems, and
is able to supply special or standard
telecommunication cables to meet all
requirements.
Standard Telephones and Cables Limited,
Paper Insulated Telephone Cable
Division, North Woolwich, London, E.16,
England.

Standard Telephones and Cables Limited

TTT

JL

QUICK
REFERENCE
GUIDE
Farinon Communications Systems
for point-to-point routes

SS

SOLID-STATE
MICROWAVE

Type SS2000W transmits 120, 300 or
600 voice multiplex channels in accordance with CCIR/CCITT recommendations for the 2 GHz band. A true FM
system, SS2000W provides 2 watts minimum power output. Total system noise
is less than 15 dba per hop, in the
worst channel, fully loaded. Other
solid-state microwave also available for
the 900 MHz region (either tropo of
point-to-point), and for the 4000- and
6000-MHz bands.
Typical SS2000W 300-channel Diversity
Radio Assembly.

FC

6D0-CHANNEL
MULTIPLEX

Type FC is a totally new, all-solid-state
multiplex system for transmitting up to
600 channels in standard 12- and 60-channel groups over any suitable microwave
baseband. The system fully meets all
CCITT recommendations. Channel banks
are available with or without signaling, may be supplied partially or fully
equipped, and are applicable for one-way
transmission where desirable. All channel
units are identical; channel designation is
determined solely by shelf position and
carrier frequency supplied. All equipment
common to 12 or more channels is fully
redundant to provide a degree of reliability unsurpassed in the communications
industry.

TR

State-of-the-art solid state components are the basis of
this highly practical 24-channel system with one- and tenwatt power output options for the 400- and 450-MHz
point-to-point bands. The FM transmitter has an AFC loop
to maintain stability within the specified ±0.003%. Both
transmitter and receiver are mounted within a single frame
requiring only 7 rack
mounting spaces. Terminals can-operate independently or in protected
configurations.

Type TR-450 Terminal.

Type FC Multiplex Terminal Arranged To
Provide One Basegroup In Supergroup 2
Allocation.
LD

PT

PROVEN PERFORMANCE
LOW-DENSITY RADIO

The original telephone-quality
point-to-point radio, designed for
application in spur routes requiring
up to 36 voice multiplex channels. Type PT radio continues to
be used extensively in the 150- and
450-MHz bands where higher RF
power is needed. Several IF options
provide optimum spectrum utilization for systems of different channel capacities.
PT 450 Terminal

SOLID-STATE
RADIO

THE FLEXIBLE
MULTIPLEX

Dozens of different options are available for LD multiplex including 12-channel and 48-channel basic modulation plans. You can put a complete LD system below the
supergroup 2 position to drop and re-insert six-channel
groups at intermediate repeaters along a wideband highdensity route. You can also choose one-way or duplex
channels, individual channel synchronization or master/
slave carrier supply arrangements, seven different signaling
options, two or four-wire drops, any standard ac or dc
power source, and a variety
of equipment configurations.
LD systems are simple, easy
o install and easy to expand.
They have an outstanding
record of trouble-free operation all over the world.
LD Equipment Shelf with Plug-in Units.

Farinon Electric, 935 Washington St., San Carlos, Calif. 94070 (415) 593-8491
Sales Offices: 4601 Madison Avenue, Kansas City, Mo. 64112 (816) 561-6107
7735 Old Georgetown Road, Washington. D. C. 20014 (301) 657-4180

Farinon

147 Bath Road, Slough, Bucks, England

Telephone 30295

Farinon Electric of Canada Ltd., 657 Orly Avenue, Dorvai, P.Q. (514) 636-0974
Farinon Miitech, 2995 Copper Road, Santa Clara, Calif. 95051

(408) 732-3921

Once a year
the Creed 444
teleprinter
has an open day

Increase gradually your sales advertising in the

TELECOMMUNICATION JOURNAL
The diffusion of this magazine over 135 countries represents the best guarantee of success for the advertised
products. The TELECOMMUNICATION JOURNAL is
the specialized publication read by the senior officials
both of administrations and private operating agencies,
those who decide upon major equipment contracts.
For export companies and manufacturers of any kind of
electronic gear and transmission equipment aiming at
world-wide market outlets for its products, the TELECOMMUNICATION JOURNAL is a unique publicity
support.
For further information and complete details, please
write or cable to:

Annoncen-Service Post AG
Wydackerring 140, 8047 Zurich(Switzerland)
Mailing address: P.O. Box 272, 8055 Zurich
Phone: 051 / 54 50 50 (3 lines)
Cable: Annoncenservice Zurich

Or every 1000 hours—for routine maintenance. The
444 is that reliable. Day in. Day out. For telex or
private wire communications.
When servicing is required it couldn't be simpler.
Because the 444 utilises advanced unit construction
principles and even a major unit can be removed by
undoing four screws. Interchangeable units cut the
need for re-adjustments to the minimum too.
And the outside is as carefully planned as the inside.
Economically—for easy operation. The cover deadens
sound and houses everything—including optional
extras such as tape punch, tape reader and stunt box.
The 444 operates at 66 words a minute—in two
colours. Meets CCITT standards. Is compatible with
existing equipment and circuits.
There's a 100 words a minute model too — exactly
the same — but the servicing gap is speeded up to
once every eight months.
It's time you knew more about them. Write for the
illustrated booklet.
Creed & Company Limited, Hollingbury, Brighton,
BN1 8AL. A British Subsidiary of ITT.

Creed & Company Limited

ITT
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10 kW automatic
HF linear amplifier
type RZ 520

Automation
in HF
communications

Of course. Where changing
propagation conditions
make it necessary to change
frequency several times
a day, where an unlimited
number of frequencies are
required, where traffic
intensity dictates the most
stringent specifications
and where a small staff has
to do the job, automatic
equipment is the only answer.
For this purpose Philips have
developed automatic linear
amplifiers with synthesized

PHILIPS

drive equipment. Some of the
outstanding features of the
10 kW type RZ 520 are:
- automatic, very accurate
motor tuning
- thyristor controlled servomotors
- solid-state broadband
pre-amplifiers
- integrated circuits and reed
relays for interlocking and
protection
- mimic diagrams for rapid
fault tracing
- full remote capabilities

- compact construction
- internal or external blower
- suitable for all modes of
operation
-2-28 MHz frequency band

There's more to tell about
this equipment.
Ask for more information:
NV Philips'
Telecommunicatie Industrie
P.O. Box 32, Hilversum
The Netherlands

Northern Electric
SF-1 Crossbar System
The SF-1 Crossbar System is a common control switching
system intended for use as a compact combined local and toll
2-wire switching unit. This system, very economical in 250 to
3500 line offices, is designed for unattended operation and
includes many of the service features available in the larger,
NE-5. Crossbar System.
As well as providing all the regular telephone exchange features and facilities, the SF-1 System provides for such features
as 2-wire tandem trunking, immediate ringing, line lock-out,
direct in-dialing to PBX's, two and multi-party services with
secrecy on two party lines, automatic trouble recording, and
DIGITONE* service. The system is also provided with features
required for Class 5, End Office operation, including Extended
Area Service (EAS), Direct Distance Dialing (DDD).

The equipment units, packaged in small-line and trunk-capacity sizes for economical extension, can be combined to
provide for the size of office required. The basic switching
unit is the 512-line group which is composed of two independent 256-line networks including test lines.
The design of the SF-1 Crossbar System is such that no
equipment modifications or additions are necessary to existing
types of switching systems to effect complete interworking
and compatibility with this system.

Northern Electric
COMPANY LIMITED
MONTREAL, CANADA

Front and rear views of
MINIBAR Switch vertical unit.

The SF-1 incorporates Northern Electric's MINIBAR* Switch, a new, compact, fastoperating switching element which is the basis of the system.
Trademark of Northern Electric

f

An SF-1 line network frame (2,286m,high) equipped for 256 lines is compared with an
NE-5 line link frame (3,505m,high) equipped for 290 lines.

NE-5
Strapping MINIBAR Switch.

SF-1

SF-1 unit at test set.

Testing vertical switching unit.

WHAT IS THE PRICE
OF RELIABILITY?

The

price

for

an

you

pay

RF-401

JUST A FEW MORE DOLLARS RUYS UNMATCHED PERFORMANCE
R F Communications has extended the reliability
philosophy established in the HF-SSB field into the
VHF-FM field. The 12 channel RF-401 has designedin features and circuitry that provide reliable long
term operation. Strict quality control assures that the
quality designed into each unit is faithfully reproduced in every production equipment. Servicing is
made fast and efficient by the use of accessible printed
circuit boards and grouped test points.
Designed for rugged use in the 148-174 MHz band, the
RF-401 meets all applicable requirements of the FCC
and meets or exceeds the requirements of the EIA and
Canadian DOT. Power input is 100 watts and high
power 4 watt audio output provides adequate volume
in noisy environments.
The RF-401 can be complimented by a full range of
accessories from antennas to the RF-430 Monitor Receiver.

FEATURES
■ Frequency range—148 to 174 MHz.
Power input—100 watts.

■
■

Latest state-of-the-art solid state design uses integrated
circuits ... no warm-up time required.

■

Electronic channel switching for increased frequency
stability and reliability.

■

Completejy conduction cooled—moisture and dust
sealed out.

■

Self-contained AC or DC power supplies.

■

Completely protected against over-voltage and line
transient.

■

Low battery drain allows continuous monitoring.

■

DC models have polarity protection.

■

Accessory receivers and remote controls.

For additional information, contact your area R F Communications representative
or write Dept. 3F 1680 University Avenue, Rochester, New York 14610, U.S.A.

rf

RF COMMUNICATIONS, INC.
1680 UNIVERSITY AVENUE

•

ROCHESTER, NEW YORK 14610

For employment opportunities, send your resume to the Personnel Director. An
equal opportunity employer.

STC

makes

girls

lightheaded

STC makes headsets that are so light and
comfortable some telephonists forget they're
wearing them. They can nod, shake, shrug or
frug and the headset stays put.
The exclusive STC 'Rocking Armarture' principle
improves sensitivity and frequency response. So
STC headsets work better (and so do telephonists).
All told, STC headsets make telephonists happier,
and more efficient.
Made of nylon plastic and virtually unbreakable,
the headsets are available in black and grey
(colours approved by the GPO) and ivory.
Write, phone or telex for leaflet D/104 to :
Standard Telephones and Cables Limited,
Telephone Switching Group, Oakleigh Road,
New Southgate, London, N.11 .jEngland.

Standard Telephones
and Cables Limited
69/3D

ITT

Lincompex
eliminates singing
problems

No, notyou Brunnhilde, sit down.
STC LINCOMPEX eliminates singing suppressors in long
distance HF radio telephone links—plus all the problems that
go with them.
By using a constant loss system and Companding techniques.
STC LINCOMPEX terminal equipment can be integrated into
almost any 4-wire radio telephone system—and the benefits
are enormous.
Optimum transmitter loading is made possible. A high signal
to noise ratio brings even warbling Wagnerians over loud and
clear (so help us). And the increased traffic handling capacity
quickly repays the cost of installation.
A full range of ancillary items can be supplied, such as echo
suppressors, band displacers, control shelves, etc.
Furthermore, a special feature allows remote switching of
privacy systems with automatic delay compensation.
For brochure giving full technical details, write, phone or
telex: Standard Telephones and Cables Limited, Testing
Apparatus and Special Systems Division, Corporation Road,
Newport, Monmouthshire. England.

Standard Telephones
and Cables Limited

ITT

pour une exploitation

optimale

des

circuits

téléphoniques
existants
lignes
ou

sur

aériennes

sur

câbles

Systeme 7 TR 001

Systeme h voies
ind§pendantes
7 TR 001

a voies independantes

1 & 10 voies superposables
voie par voie sur une paire
d'une ligne a^rienne ou de
c§ble.
Le prix de revient de {'installation d'une voie est inferieur
d celui de la pose d'un nouveau
circuit, des que la distance
excede 8 kilometres.

Systeme 7 TR 012

SYSTEMES DE TELEPHONIE
A COURANTS PORTEURS

Permet d'adjoindre 12 circuits t£!6phoniques supptementaires & un circuit
existant sur ligne adrienne
ou c3ble.
Ces equipements sont entitlement transistorises, Stanches,
et tropicalis£s.

T

R

T

TELECOMMUNICATIONS RADIQELECTRIQUES ET TELEPHONIQUES
3607 RAPY

SQ rue Briliat-Savanin - PARIS 13

e

- Tel. ; ~7Cl~7.7773 - FRANCE

MST Remote Control
This

h.f

man

is

controlling

transmitting

and

REMOTELY

receiving

a

complete

system

Transmitting and Receiving Stations equipped with Marconi Self-Tuning
h.f Systems can be reliably and completely controlled by one man from
any distance over open wire lines, cable, or radio links.
Complete Remote Control enables stations to be sited in the most
advantageous positions and their control centralized at a small desk unit
which may be located in an office in the city centre.

MST

Marconi telecommunications systems
Member of GEC-Marconi Electronics Limited

The Marconi Company Limited, Radio Communications Division, Chelmsford, Essex, England

LTD/H67

In 36 hops STC brings
the islands to the highlands
Thirty-six microwave hops.
Connecting clusters of wee islands to the Scottish
mainland-some for the very first time.
Storm-tossed remote locations demand ultra reliable
equipment. Capable of operating for at least one year
without servicing. STC all solid-state equipment.
To cope with the unique conditions a special version
of STC's RL4H 'Slimrack' high capacity equipment has
been devised. Called the RL4K it will carry up to 300

1969

two-way telephone circuits in the 4G Hz waveband.
The radio units occupy only 8 in. x 9 in. of floor space
and consume 1 20 watts from a 24 volt d.c. source.
By the summer of 1 971 the whole scheme will be in
operation. Managed, manufactured, installed and
commissioned by STC from the outset to the final
celebration Highland Fling.
Standard Telephones and Cables Limited, Microwave
and Line Division, Basildon, Essex, England.

Standard Telephones and Cables Limited

ITT

Telegraph Internationally...

VOICE FREQUENCY IMP
The G.P.O. International Telegraph Transmission Centre at St. Botolph's,
London supplies a vital communications service by providing direct teleprinter
links to all parts of the world. Current T.M.C. installation contracts provide 4,000
much needed duplex channels and the total will exceed 6,000 by 1971. This
is but one of many G.P.O. stations in towns and cities throughout the U.K.
where steadily increasing numbers ofT.M.C.24 Channel VFTelegraph equipments
are being installed. The use of only one stage of modulation permits high and
low speed telegraph circuits on one system: channel cards of 50/85 and
100/110 bauds being available.
This is another tribute to the already world wide reputation of T.M.C.
Transmission Equipment.
TELEPHONE MANUFACTURING CO LTD A member of the Pye group of companies
TRANSMISSION DIVISION ' Sevenoaks Way, Orpington, Kent ■ Tel: 662 7020

Push four buttons
and you have four phones.

This is a complete telephone system.
With it, you control four separate incoming phone lines.
Plus ten intercom extensions.
All without a switchboard. And without complicated wiring. Your own
staff can install this phone quickly.
It's the Type 849 phone. Made in Belgium by Automatic Electric S.A.
(ATEA), part of GT&E International.
Lighted buttons tell you which phone lines are in use. Others let you
transfer calls, make inter-office calls, or hold callers while you contact someone else.
If you want to increase your telephone service, perhaps you need the
phone that adds both trunk line and intercom capabilities at the same time.
This phone.
For details on this, or our other models that handle as few as one trunk line
and two extensions, see your GT&E International representative. Or write
Telecommunications Division, GeneralTelephone& Electronics International,
909 Third Avenue, New York, N.Y. 10022, U.S.A. Cable: GENTELINT, New York.

General Telephone & Electronics
International

