This electronic version (PDF) was scanned by the International Telecommunication Union (ITU) Library &
Archives Service from an original paper document in the ITU Library & Archives collections.
La présente version électronique (PDF) a été numérisée par le Service de la bibliothèque et des archives de
l'Union internationale des télécommunications (UIT) à partir d'un document papier original des collections
de ce service.
Esta versión electrónica (PDF) ha sido escaneada por el Servicio de Biblioteca y Archivos de la Unión
Internacional de Telecomunicaciones (UIT) a partir de un documento impreso original de las colecciones del
Servicio de Biblioteca y Archivos de la UIT.
( ﺍﻹﻟﻜﺘﺮﻭﻧﻴﺔ ﺍﻟﻨﺴﺨﺔ ﻫﺬﻩPDF) ( ﻟﻼﺗﺼﺎﻻﺕ ﺍﻟﺪﻭﻟﻲ ﺍﻻﺗﺤﺎﺩ ﻓﻲ ﻭﺍﻟﻤﺤﻔﻮﻇﺎﺕ ﺍﻟﻤﻜﺘﺒﺔ ﻗﺴﻢ ﺃﺟﺮﺍﻩ ﺍﻟﻀﻮﺋﻲ ﺑﺎﻟﻤﺴﺢ ﺗﺼﻮﻳﺮ ﻧﺘﺎﺝITU)
ً◌ﻭﺍﻟﻤﺤﻔﻮﻇﺎﺕ ﺍﻟﻤﻜﺘﺒﺔ ﻗﺴﻢ ﻓﻲ ﺍﻟﻤﺘﻮﻓﺮﺓ ﺍﻟﻮﺛﺎﺋﻖ ﺿﻤﻦ ﺃﺻﻠﻴﺔ ﻭﺭﻗﻴﺔ ﻭﺛﻴﻘﺔ ﻣﻦ ﻧﻘﻼ.
此电子版（PDF版本）由国际电信联盟（ITU）图书馆和档案室利用存于该处的纸质文件扫描提供。

Настоящий электронный вариант (PDF) был подготовлен в библиотечно-архивной службе
Международного союза электросвязи путем сканирования исходного документа в бумажной форме из
библиотечно-архивной службы МСЭ.

© International Telecommunication Union

telecommunication

MONTHLY MAGAZINE OF THE INTERNATIONAL
TELECOMMUNICATION UNION - AUGUST 1975

journal

NEC's 24 or 30-channel cable
PCM systems are now installed
in 18 countries outside Japan.
Shown here is a wired PCM
bay working at Brazil's CETEL
exchange.
NEC's microwave PCM's
with either 240 or 480 channel
capability on 2, 6, and 11 GHz
bands, are contributing to
telephone switching in 5
countries.
And NEC's satellite PCM,
with terminals for the SPADE*,
is at work in 20 countries
around the world.
There is also NEC coaxial
PCM, which transmits data at
Get

improved

switching

capability

100 and 400 Mbits/s,
With all that PCM
experience, NEC is ready to
contribute to your switching
capability. Write for details.

with

NEC's

PCM

systems

*Single channel per carrier PCM multiplex
Access Demand assignment Equipment.

NEC
Nippon Electric Co., Ltd.
Tokyo, Japan

Success

breeds

Successful is certainly the word for

successors

V-26 bis for 2400 bit/s operation over

Racal-Milgo's outstanding 2400 bit/s

dedicated or 'dial-up' telephone lines.

modem. Since 1969 over 40,000 have

Optional features include provision of a

been installed all over the world, gaining

secondary low speed channel, remote

an unsurpassed reputation for reliability

diagnostics for point-to-point or

and performance.

multipoint data netwsorks, and automatic

Continuing this success story is
Racal-Milg's new family of 24 LSI
Modems. These fully colmply with both
CCITT recommendations V-26 and

answering when used on the public
switched network.
34 LSI Modems employ the latest
MOS/LSI techniques which, with digital
synthesis of line signals, make possible
greatly improved reliability and stability,
with the minimum of internal
adjustments.
In a long of big successes, the
24LSI Moodems are worthy successors.
Racal-Milgo Limited,
Bennet Road, Reading,
Berkshire RG2 OSS,
England.
Telephone : Reading
(0734)

860233

Telex : 847667

Please send me full details of your family
of 24 LSI modems
Name
Position
Company
Address
Telephone
Racal-Milgo Limited, Bennet Road, Reading, Berkshire RG2 OSS, England

RACAL
milgo

on

line

across

the

world
1973
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To

a telephone exchange
Our "Easydial" phone doesn't put out tone
signals like other pushbutton phones. It puts
out pulses like a regular dial phone. Every tele
phone exchange accepts pulses and will put you
through to your number.
That means "Easydial" will work where
the equipment needed for pushbutton phones
hasn't been installed yet.
And that means—with "Easydial"—you
can have the convenience of touch calling even
if it's not available in your area.
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it looks like a dial phone.
The secret of its design is the use of integrated circuits to create a simple memory. As
fast as you can push the buttons, the memory
stores up pulses and sends them out in a steady
stream.
The phone doesn't need batteries. It comes
in White, Off-White, Ivory, Sand-Beige, Yellow, Turquoise and Red. And there's a stan-

GTE

dard desk model available, too.
"Easydial" can be a direct replacement for
rotary dial phones —and we'll arrange the replacement.
For more information, contact your local
GTE representative, or write to: GTE International, One Stamford Forum, Stamford,
Conn. 06904 U.S.A.
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AVAILABLE NOW . . PROVEN IN SERVIC
4.5 METRE EARTH STATION ANTENNA
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"
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• Measured patterns meet CCIR/FCC (32-25 logy)
requirements
• 4/6 GHz receive/transmit
• New high efficiency feed (patent pending)
• G/T of 30.47 dB at 30° elevation
• Universal mount
• Quick - easy - manual erection - no crane required
Full details on this and other sizes in Bulletin 1072.

ANDREW CORPORATION 10500 W. 153rd St., Orland Park, IL., U.S.A. 60462 Telephone: (312)349-3300

Af\iDRE\Af
i « mmm m 1 mmm if

ANDREW ANTENNA COMPANY LTD. 606 Beech St., Whitby, Ontario, Canada L1N5S2 Tel: (416)668-3348
ANDREW ANTENNA SYSTEMS Lochgelly, Fife, Great Britain KY5 9HG Telephone: (0592) 780561
ANDREW ANTENNAS 171 Henty St., Reservoir, Victoria, Australia 3073 Telephone: (03)460.1544
ANDREW ANTENAS LIMITADA Av. Brigadeiro Faria Lima, 830s/64 Caixa Postal 22.252, 01452 Sao
Paulo, Brasil Tels: 210-2808, 211-5132
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Buying

Cable

&

&

S e l l i n g

W i r e l e s s

Buying?That means communication. Selling?
Communication, too. Business can't be done, life can t
be lived, without communication. And in much of the
world, communication is the business of Cable & Wireless indeed, in the Caribbean, the Middle East and the Far
East, communication is Cable & Wireless. When you
telex your man in Vancouver... or watch aTV programme
bounced from a satellite in space... or ring from Hong
Kong to tell England "I'll soon be home"... you're a
customer of Cable & Wireless, too. We devise specialised systems to link people
K® O
w VADft-E tt
nationally or internationally.
WIRELESS
Cable & Wireless is
Keeps you in touch with the world.
part of everyone's life.
WC1X 8RX. Tel: 01-2424433. Telex: 23181.
Head Office: Mercury House, Theobalds Road, London
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you saw exhibited
on the “Plaine de Plainpalais”
one of our 10 meter
. TROPOSCATTER ANTENNAS
1

and

at

2

GHz

TELECOM

75

you'll see one of our new,
lightweight, economical
.

EARTH

STATION

ANTENNAS

specially designed for use with
SYNCHRINOUS SATELLITES
uplink frequency 5.9 - 6.4 GHz
downlink frequency 3.7 - 4.2 GHz

in the meantime,
we continue to manufacture
we continue to manufacture
25
.

years

MICROWAVE

TOWERS,

guyed and self supporting
.

CGTI

“Trignac”

PARABOLIC
2-18
.

ANTENNAS

GHz

TELEVISION
and

BROADCAST

TOWERS,

such as one
of these 20 A. M. Antenna-towers
recently erected in Asia

come see us

at

TELECOM

camusat

gueguen

75

telecommunications

FACTORIES
FRANCE
78860 - Saint-Nom-la-Bretèche
Tél. 460.82.60 +
27120 - Pacy-sur-Eure (France)
Telex Camugen 25730 F

44570 - Trignac (France)

U.S.A,-

international
CANADA

2 Windward Av. White Plains, NY 10605
Tel. 914 949 3719
Telex 710 568 1305 Camuguen WHP

Fujitsu

is

tying

Functioning as large capacity.
economical, high efficiencyn telecommunications links, transoceanic
submarine coaxial cable systems are
crucially important in the world of
international telecommunications.
One of the biggest names in the
world of submarine cable systems is
Fujitsu, a company perhaps better

the

world

together

system capability, organizing all aspects

the

seas

All Fujitsu submarine cable compo-

of the system, from design and survey nents are manufactured under condito construction and testing, on a turn- tions of stringent quality control and
key basis. Fujitsu offers four different feature extremely high reliability. Cable
systems: 120ch, 480ch, 1200ch and
repeater transitors, for example, are
2700ch (4KHz).
subjected to severe screening and long
term aging tests.
Fujitsu has already completed many
links around the world, the most recent
of which is a link between

known as Japan's leading manufacturer
of telecommunications and computer

across

FUJITSU

West Germany and Sweden. And there

equipment. Manufacturing and supply-

will be many more to come.

ing repeaters, equalizers and terminal

As Fujitsu continues to tie the world

equipment, Fujitsu also has total

together across the seas.

FUJITSU

LIMITED

Communications and Electronics
Maunought, Tokyo, Japan
MAIN PRODUCTS . Telephone Exchange Equipment . Carrier Transmission Equipment . Radio Communication Equipment . Space Electronics Systems . Electronic
Computers & Peripheral Equipment (FACOM) . Telegraph & Data Communication Equipment . Ramote Control & Telemetering Equipment . Electronic Components
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n IKSmilED 63,000
SYSTEM KILOMETRES OF
COAXIAL CABLES WORLDWIDE
A total investment by the world's PTT and other authorities in
the installation of more than sixty three thousand kilometres of our coaxial
line systems shows an immense confidence in the capabilities of ITT
Europe, who operate in practically every country in the world.
Today, ITT Europe offer a variety of systems varying in bandwidth from 1.3 MHz to 60 MHz for circuit capacities from 300 to 10,800.
All systems conform to the relevant CCITT recommendations.
As well as speech signals, voice frequency telegraph signals,
data signals and colour TV signals can be transmitted.
Signal levels are maintained by repeaters, which now have a
typical mean time between failure of 100 years, giving our coaxial systems
a high level of reliability.
The most important benefits for network operators, irrespective of the system application, are high quality performance, a flexible
concept that enables circuits to be dropped or inserted easily,
compatibility with other transmission systems, ease of expansion and
updating, straight-forward maintenance, and security from vandalism.
For more information about ITT's coaxial line systems contact:
STC Transmission Division,
Chester Hall Lane,
Basildon,
Essex,
England.

Standard Electrica SA,
Ramirez de Prado 5,
Madrid 7,
Spain.

Standard Elektrik Lorenz AG,
42 Hellmuth-Hirth-Strasse,
Stuttgart-Zuffenhausen,
West Germany.

ITT
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Now on hand.
Three advanced developments in telephone
engineering from GEG.
The GEC 746 table telephone
-an instrument making full use of printed
circuit techniques and tropicalised
components.
Rugged, reliableavailable in
attractive colours
OOO «.
and a wide-range a
1
of options.
3 J
1

The GEC LST4D voice-switched
loudspeaking telephone
-hand-free operation with full automatic
voice switching
so that loudspeaker and
microphone
cannot be
alive at the
same time.

The GEC 7401/2 and 1/3
switching telephone
-independent access to one exchange line
from two or three
telephones. Also
provides an
efficient
intercont system

Dial or pushbutton
versions available
for all telephones.

^

GEC manufacture telephones for
world markets: table and wall-mounting models
in a number of attractive colours, loudspeaking
telephones, pushbutton telephones and
switching telephone systems.....
You couldn't be in better hands.
GEC Telecommunications Limited,
Telephone Division, Whinbank Road,
Aycliffe, Co. Durham, England.
A Management Company of
The General Electric
Company Ltd., of England.

GEC

GF4
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Continental Electronics
Builds the World's Most Powerful
MW Transmitters

1,000,000 WATT MW TRANSMITTER

150,000 WATT MW TRANSMITTER

500,000 WATT MW TRANSMITTER

100,000 WATT MW TRANSMITTER

250,000 WATT MW TRANSMITTER

50,000 WATT MW TRANSMITTER

2,000,000 WATTS MW
Continental Electronics Mfg. Co. is currently building the
world's most powerful broadcast transmitter for Yugoslavia's Radio Belgrade; 2,000,000 watts carrier power!
Continental has built more than 300 broadcast transmitters, with a combined carrier power that exceeds
25,000,000 watts. Continental has installed eight
1,000,000 watt broadcast transmitters, which is more
than any other manufacturer in the world has installed,
and has been a pioneer and leader in high-power and
super-power transmitters since 1946; a record of
performance unequaled by any other organization.

For information, contact the International Marketing Department;
Dallas, Texas 75217
Continental Electronics Mfg. Co.; Box 17040
Cable: Contronics; Telex: 73-398
USA. Telephone (214) 381-7161

Continental

2,000,000 WATT MW TRANSMITTER DURING FACTORY TEST

Electronics
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It takes more than communications 'know-how' to remain
constantly at the forefront of telecommunications
technology. At Philips we combine our vast technical
resources and experience with that all important...
imagination. The result? Imagineering.
At TELECOM 75 you can see for yourself just how
successful we have been. From telephone switching and
transmission through dedicated data systems to radio
communication in its broadest sense; a complete range of
technically imaginative products, equipment and systems
imagineered to handle all the needs of voice, video,
data and telex communications - now, and way into the
21st century.
If you are interested in the future of telecommunications
then you should meet the Imagineers at TELECOM 75,
In fact you can hardly miss us - we are on the most
x
'
imaginatively designed stand in the whole
exhibition!
i

The Philips contribution to telecommunications is based
on an international partnership of specialised companies
representing over 20 countries. Each partner, while
maintaining its own corporate identity and autonomy,
contributes to the disciplines, technologies and foresight
needed to provide a completely integrated line of products,
equipment, systems and services directed to the national
and international field of telecommunications.
Philips' Telecommunicatie Industrie b.v.
Hilversum, The Netherlands.

PHILIPS
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SIEMENS-ALBIS

AKTIENGESELLSCHAFT

Telephone exchanges
made to measure

Telephone exchanges are also bound
to grow
Growth calls for planning and
investments
Planning requires the relevant bases
Periodical traffic measurements by means
of VM 70 traffic metering equipment supply the
necessary basic information, for public as well
as for private telephone exchanges.

Please send me information about
the Siemens-Albis VM 70 traffic metering
equipment
Name

Address

SIEMENS-ALBIS AKTIENGESELLSCHAFT
245, Albisriederstrasse, 8047 Zurich, Phone: 01 - 54 2211
26, Belpstrasse, 3001 Berne, Phone: 031 - 65 0111

thanks to the
Siemens-Albis VM 70
traffic metering equipment
a14

Remote-controlled
shortwave
transmitting and
receiving systems

Take our passive and active antennas for
diversity and non-diversity reception, plus a
flexible Antenna-signal Distribution System
NV14/NZ14, adaptable to all requirements,
and you can set up receiving systems of any
size and scope. One of the receivers suitable
for such a system is the VLF-HF Receiver
EK 049, which can be remotely controlled actually as many as 30 of them from one
control panel. .
The Telegraphy Demodulator NZ47 depending on your application you set it up
with the receiver or at the remote-control
terminal. And for remote control over truly
long distances there's the Data-terminal
Equipment NT 100, requiring only one VFT
channel in each direction. Large receiving
systems can also be run by computer.

The 1-kW Shortwave Transmitter SK 1/39,
self-tuning and remotely controllable, is,
looking aside from its power stages, solidstate right down the line. Use it for all customary classes of emission, whether you're
stationary or mobile, and you'll need no antennatuning unit if you operate it with broadband
antennas, such as cage antennas or logperiodics with VSWR^2.Transmitter stations
with no room to expand will welcome the
4-channel Dipole HK 003 with a switchable
ATU for four preset frequencies. High-impedance antennas, such as rod antennas, can be
matched up with the Antenna-tuning
Unit FK 316.
Belonging to the same team is the Punchcard Control Unit GB 001, which not only sets
the ATU, but also the transmitter, using one
and the same punched programming card.
And for remotely controlled transmitting
stations there's the Remote-control
Equipment NG 1000/02.

ROHDE &SCHWARZ
8000 Munchen 80
Muhldorfstrafte 15
West Germany
Tel. (089) *4129-1
Telex 523703

Distributors in: Argentina, Australia, Austria, Belgium, Brazil, Canada, Chile, Columbia,
CSSR, Cyprus, Denmark, Ecuador, Ethiopia, Finland, France, Ghana, Greece, Hongkong,
Hungary, Iceland, India, Indonesia, Iran, Ireland, Italy, Japan, Kenya, Mexico, Netherlands,
New Zealand, Norway, Pakistan, Peru, Portugal, South Africa, Spain, Sweden, Switzerland,
Thailand,Turkey, United Kingdom, Uruguay, U.S.A., Venezuela a.o.
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No.

1EAX.

Go

From

GTE

electronic

our

way.

We give you some extras that help you sleep better.
When you buy a No. 1 EAX you get more than
today's most advanced equipment. You also get
a unique package of backup services. We call
them our "little extras," but they can make a big
difference where your peace of mind is concerned. They smooth your path and protect your
investment from the time you place your order,
right through the long life of your equipment.
EXTRA TRAINING
• Full-time school staffed by job-oriented, professional instructors.
• Comprehensive courses—from basic troubleshooting to circuit analysis, traffic management
and engineering.
• Today's most modern teaching aids, including

a16

a fully-operational No. 1 EAX.
• Best electronic central office training your
people can get. Anywhere.
• Free tuition, books and supplies.
EXTRA DOCUMENTATION
• Complete, thorough telephone operating company—oriented procedures.
• Complete electronic diagnostic and trouble
dictionaries.
• Complete software, drawings and specifications.
• Documentation is miniaturized on microfiche
film to save space.
• Microfiche viewer included with each No. 1
EAX system.

N^fi

Photos taken during installation of No. 1 EAX at the South
exchange of the Lincoln Telephone & Telegraph Company,
Lincoln, Nebraska.

EXTRA SUPPORT
• Staff engineers serving your area will help you
plan and engineer a No. 1 EAX to meet your
specific requirements.
• Product support engineers, from World Headquarters, are available to back up our staff engineers when required. They can provide valuable
help when planning for growth and changing
traffic patterns as they are specialized in our new
electronic switching systems.
• Operating engineers are available to assist
your maintenance people in solving operational
problems in your switching systems.
• All of them are backed by our laboratories,
where two No. 1 EAX machines are dedicated

to full-time research in electronic programming,
operation and maintenance.
EXTRA EXTRAS
• Spare parts stock—with "hot line" service for
emergencies.
• Printed wiring card repair service.
There's a lot more to tell you about—and there's
news about No. 1 EAX, too. New Class 4/5 operation. New growth to 45,000 lines. And a new low
for maintenance. Contact us for full information.

fHTB inTERnATIOnAL
GTE International, P.O. Box 3954, Milan, Italy; World Headquarters:
One Stamford Forum, Stamford, Connecticut 06904, U.S.A.
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The error eliminator
Marconi

S p e c t o r

This error correction equipment
permits ships, mobiles and any
other h.f. radio station to be
connected to a fixed telegraph
network.
Designed for single channel ARQ
operation with additional facilities
for FEC and selective calling.

■>5*1..;

Provides virtual error-free
communication in the ARQ mode
and a high degree of protection in
the FEC mode.

• CCIR recommended
• eliminates traffic loss due to
noise and fading
Remote stations

Oil rigs

Ships of all types

• compact design for mobile
service
• easy operation
• optional buffer store sizes for
long lines
Civil airports

Aircraft

Mobiles

• VFT modem to ITU/CEPT
recommendation

Marconi Communication Systems Limited
Chelmsford, Essex, England
Coastal stations

a18

Private, public and
Government offices

Diplomatic wireless
A GEC-Marconi Electronics Company

LTD/C1

Q „ Does this mean there is no way of
reducing costs?

Q. What is the impact on network cost
of MICROWAVE equipment?

A. It does not; on the contrary with the
proper microwave equipment you can
cut it really thin

A. NEGLIGIBLE! It is rather a matter
of infrastructures such as access roads,
buildings primary power sources,
maintenance, etc.
Which build up the cost especially
at repeater stations

— power consumption limited to a
few watts
— few components for the highest
M.T.B.F.
— simple and remote alarm and control
— no maintenance, just rare replacement

Q. Are we talking of the IDEAL
equipment??
A. NO! TELETTRA IR20 is a real thing

Q. HOW???
A. Just using equipment featuring such
characteristics as to do away altogether
with the burden of infrastructures
— small size and weight for the
easiest transportation

Q. Has it been proven out in the field?
A. Certainly! New Guinea microwave
back bone route running for over
700 km is fully implemented with
IR20 equipment and they are adding
up new links too

Telettra

M/LANO VIMERCATE ITALY

SIEMENS

From

radio

every

point

teleprinter

on

the

globe-

communications

In ardic cold or under the burning

It operates without repetition

Our braches throughout the world will

equatorial sun teleprinters and switching

request, reduces the error rate to a

be happy to answer all your questions

and transmission equipment prove

minimum and thus permits protected

on teleprinter and data traffic.

their high quality and functional reliability data transmission. It is used by postal
Any outlying station where men are

administrations, international raw

working can be connected to head-

material companies, press and security

quarters by short-wave radio teleprinter organizations, shipping, meteorological
circuits, Direct record communications - offices ans diplomatic services.
quick, reliable, economic and

Siemens modulation and protection

independent of the different times

systems are constantly proving how

zones.

reliable they are. To date, more than

Siemens radio teleprinter systems with 10,000 frequency modulation channels
protected data transmission are in use for radio teleprinter connections and
all round the globe and they are well

4,000 data projection channels have

within the state of the art. New ideas been supplied.
are being conceived in the developSiemens offers all-round service ment laboratories.
consultation, planning, production,
An example: Forward Error Correction delivery, installation, training and
System FEC 100.

Siemens

and

maintenance.

teleprinter

data

systems

Radio Receiving Station for Telegraph.

telecommunication

journal

Journal telegraphique (1869-1933)
58 volumes published
Telecommunication Journal (since 1934)
Volume 42
Published each month by the International
Telecommunication Union (ITU) in separate
English, French and Spanish editions

All manuscripts submitted for insertion in the " Telecommunication
Journal" must reach the Editor at
least 45 days before the date of
publication.
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Tjitona
A large-scale project*
(continued)

Algiers Conference**

Your Excellency,
Ladies and Gentlemen,
This is the first time that Algiers is host to a
Conference of such importance organized
under the auspices of the International Telecommunication Union.
After the brilliant success achieved by the
historic Conference of Heads of State or
Government, held in this city in September
1973 under the able guidance of His Excellency Mr. Houari Boumedienne, President
of the Council of the Revolution and President of the Council of Ministers of the
Algerian Democratic and Popular Republic,
and the awareness, resulting from that Conference, of the need to bring about a new
economic and social order in the world;
after the reactivation of the role of the
United Nations and its specialized agencies
thanks to the fruitful debates which took
place at the last session of the United Nations
General Assembly under the enlightened

444
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presidency of His Excellency Mr. Abdelaziz
Bouteflika, Minister of Foreign Affairs, we
are now meeting here in Algiers to work out
the most appropriate telecommunication
system for a rapid and harmonious development of the Arab countries and of those
countries of the Mediterranean Basin and of
Africa which have joined our project.
The value and significance of our meeting
here can be fully appreciated after the statement made in the United Nations by
President Boumedienne, when he outlined so
clearly a programme of action for the international community, a programme which as
far as Algeria is concerned has taken concrete form in the prodigious efforts you have
* See editorial, February 1975 issue of the Telecommunication
Journal, Vol. 42, No. II.
** Address by the Secretary-General of the ITU to the inaugural
meeting of the Algiers Conference (7-12 July 1975) to review
the pre-investment survey of the telecommunication network
of the Arab countries and several countries in the Mediterranean
Basin and Africa.

made to develop your country and to turn its
potential to full advantage; in its attachment
to the cause of peace and its contribution to
the strengthening of international solidarity
and co-operation.
In Algeria, of all places, I hardly need to
mention that the initiative it took in calling
for an extraordinary session of the United
Nations General Assembly infused fresh
vigour, and opened a fundamentally new era,
in the activities of the United Nations and,
above all, of its specialized agencies. The
resolutions adopted by the General Assembly
on the international development strategy
for the second United Nations Development
Decade and on the establishment of a new
international economic order have set their
immutable stamp upon the programme of
action of the United Nations for the last
quarter of this century.
Allow me, therefore, Your Excellency, to
express to you on behalf of the ITU, our
warmest thanks for the kind invitation which
you addressed to us to hold this meeting in
the beautiful city of Algiers.

last but not least, the invaluable assistance,
both administrative and material, which your
administration provided to ensure that our
meeting was prepared down to the smallest
detail command our sincere admiration and
merit our profound gratitude.

Your Excellency,
Ladies and Gentlemen,
For nearly two years now the ITU, with the
financial aid of the UNDP, has been carrying
out a pre-investment survey prior to the
establishment of a vast regional network of
communications covering 25 countries of the
Near East, the Mediterranean Basin and
Africa1. This network will extend from
Mauritania to the Sultanate of Oman, a
distance of about 8000 km, and will be one of
the longest integrated networks in the world.
This type of study is not new to the ITU. It
was preceded by two other surveys for regional networks of major importance, the
pan-African telecommunication network,
The 25 countries participating in the project comprise 19 Arab
countries: Algeria, Bahrain, Egypt, Iraq, Jordan, Kuwait,
Lebanon, Libya, Mauritania, Morocco, Oman, People's Democratic Republic of Yemen, Qatar, Saudi Arabia, Sudan, Syria,
Tunisia, United Arab Emirates and Yemen Arab Republic
1

The magnificent setting in which our debates
will be held, the legendary hospitality of
your stalwart people and the cordial welcome
which you and your collaborators have extended to all delegations on their arrival and,

and
Cyprus, Ethiopia, Greece, Malta, Somalia and Turkey.
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covering 30 African countries, and the Asian
network, comprising most of the countries
between Iran and Japan.
At the meeting in Broumana (Lebanon)
last September we presented you with an
interim report outlining our approach to the
regional network study we had been asked to
make on the basis of the prospective international traffic and various cost considerations. The present report is substantially
enlarged. It now includes:
— national circuit requirements,
— fuller statistical information on telecommunication traffic and economics,
— study of sound and television broadcasting requirements, and
— general considerations on the special
service and data transmission requirements that will presumably have to be
met.
In carrying out this detailed study we used a
special computer programme to devise an
optimum configuration for the regional network. For the first time, this work has been
done with the aid of the ITU's own-computer.
The network analysis programme used can
be easily adapted for calculation of national
trunk networks and multi-exchange local
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networks. Today, we have the pleasure of
submitting for your consideration a Master
Plan of an international telecommunication
network based on such computer analyses.
It is quite possible that when we come to
study specific arteries of the network in
greater detail, some of the traffic figures, and
the transmission media envisaged, may have
to be changed. The thing to remember, however, is that to create a balanced and wellordered network one must have a plan of
implementation which has been devised with
all due care and precision.
Such a network can play a major role in
commercial intercourse and foster the economic development of every country in the
region—for history has shown that the
pattern of economic activity is closely linked
with the development of telecommunications.
The terrestrial network may well be reinforced by a regional satellite system. Such
systems are highly flexible and provide not
only an alternative route when the terrestrial
links are overloaded or out of action, but
also direct circuits without transit through
other countries.
What is more, the existence of a satellite
system is of great importance for the international exchange of televised news,
artistic or sports programmes. More valuable
still are those of an educational or cultural

nature or which deal with aspects of our
common heritage.
In this connection, it is interesting to note
that national satellite systems are already in
service in the USSR, Canada and the United
States. Other countries have decided to
introduce such systems, Brazil, Indonesia and
your own country, our host, Algeria, for
instance. As one of the largest countries on
this continent, Algeria has shown remarkable
foresight in deciding to set up a satellite
system for its entire territory.
Your Excellency,
Ladies and Gentlemen,
We have followed with great interest the
study carried out by the Technical Committee
of the Arab Telecommunications Union and
are able to give favourable consideration to
a similar study for the Arab States Broadcasting Union.
The report which we have the honour to
submit to you, based on a purely technical
analysis, shows that all available transmission
media (coaxial cables, microwave and tropospheric scatter systems, a dedicated regional
satellite system and the INTELSAT space
system) have their place in this vast regional
network covering the Mediterranean Basin
and the Near East.

Judiciously combined, these media can offer
an optimum solution economically speaking,
and at the same time a highly diversified
structure with all the inherent advantages of
overall reliability and the requisite flexibility.
Needless to say, the structure described in
the report takes existing and planned facilities into account as far as possible; however,
a great deal of detailed work remains to be
done to complete this process of adaptation.
During this meeting your delegations and
our experts will together analyse the various
chapters of the report. This analysis will be
followed by open discussions enabling all
delegates to make their comments and
suggestions in all frankness so that constructive conclusions can be drawn.
Our common aim is to prepare a Master Plan
which is both ambitious and realistic. We
hope that this plan may serve as our basic
guide for the more detailed studies of the
international links required and of the investment programmes for their establishment.
Convinced that every one of us deeply desires
that the execution of this programme will
enjoy the enthusiastic support of all concerned, I sincerely wish you every success in
your deliberations.
M.

VIII I
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Visit by
the permanent
Representative of
Jordan

Dr- Waleed M. Sadi,
^~'ii iiiitei
recently
appointed
M
jfo
Ambassador, Perma• 'BB8T" nent Representative
mf o{ l'lc Hachemite
v
Kingdom of Jordan
'\
at
the
United
y
I
: Nations Office in
Geneva
;
and
the
specialized agencies
in Switzerland, paid
a visit to Mr. M.
IpiK
I
^ Mili, Secretaryf
EHM General of the ITU,
on 5 June 1975'
Dr. W. M. Sadi

— the technical co-operation special accounts budget amounting to 7 061 800
Swiss francs;
— the supplementary publications budget
amounting to 5 953 200 Swiss francs.

The annual contributory unit for recognized
private operating agencies, scientific and
industrial organizations not exempt under
Resolution No. 574 was fixed at 18 800
Swiss francs for 1976.
Provisional programme of ITU conferences
and meetings
The Council drew up a tentative programme of conferences and meetings for
the coming years. In addition to various
meetings of the Study Groups of the Consultative Committees (CCIR and CCITT),
major conferences and meetings are envisaged as follows:
1976
Vlth Plenary Assembly of the CCITT
1977
10 January-12 February (5 weeks)
World Administrative Radio Conference
for the planning of the broadcastingsatellite service in the 12 GHz band
7 March (4 weeks)

he Administrative Council of the International Telecommunication Union
held its 30th session at Union headquarters
in Geneva from 7 to 27 June 1975. The
Chairman was Mr. Maurice Ghazal (Lebanon) and the Vice-Chairman Dr. Laszlo
Katona Kis (Hungarian People's Republic).

T

At this session, the Administrative Council
adopted the Union budget, considered its
activities in 1974 and studied its projects for
the future.

World Administrative Radio Conference
on the aeronautical mobile (R) service
1978

The Aministrative Council approved the
budgets for 1976, namely:
— the budget of the Union amounting to
50 251 500 Swiss francs;
448

Vllth Plenary Assembly of the CCITT
September-October (6 weeks)

World Administrative Radio Conference for
the planning of the broadcasting-satellite
service in the 12 GHz band
The Council resolved that the agenda for
this conference shall be the following:
1. To establish the sharing criteria for the
bands 11.7-12.2 GHz (in Regions 2
and 3) and 11.7-12.5 GHz (in Region
1) between the broadcasting-satellite
service and the other services to which
these bands are allocated, namely:
— the fixed service;
— the mobile service
aeronautical mobile);

(except

the

— the broadcasting service;
— the fixed-satellite service (space-toearth) in Region 2.
2. To plan for the broadcasting-satellite
. service in the above-mentioned bands
in accordance with Resolution No. 27
of the Plenipotentiary Conference
(Malaga-Torremolinos, 1973) and Resolution No. Spa2-2 of the World
Administrative Conference for Space
Telecommunications (Geneva, 1971).
3. To establish procedures to govern the
use of these bands by the broadcastingsatellite service and by the other services mentioned in point 1 above to the
extent considered necessary by the
conference.

April-May (2-3 weeks)
CCIR Plenary Assembly.
Second half of 1978
Special joint meetings of CCIR Study
Groups in preparation for the 1979
Radio Conference
1979

Budgetary questions

Second quarter

Plenipotentiary Conference.
The contributory unit of administrations
for 1976 was fixed at 111 800 Swiss francs
on the basis of a total of 4161/£ units.

27 September-8 October

30th session of ITU
Administrative
Council

1980

Second half of 1979 (10 weeks)
World Administrative Radio Conference
for the general revision of the Radio
Regulations.
World Plan Committee
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World Administrative Radio Conference on
the aeronautical mobile (R) service
The Council resolved that the agenda of
this conference should be as follows:
1. Matters relating to aeronautical mobile
(R) service:
1.1 to revise, on the basis of singlesideband operation, the Frequency
allotment plan for the aeronautical
mobile (R) service (Appendix 27 to the
Radio Regulations) to satisfy within
the minimum amount of spectrum
necessary the needs of that service;

union activities

China (People's Republic of)

1.2 to consider and review, as necessary,
the provisions of the Radio Regulations
and the Additional Radio Regulations
governing the aeronautical mobile (R)
service which are consequential to item
1.1 above;

Mr. Yuan Liu
assisted by Mrs. Chang-ying Chao
and Messrs. Hsin-tung Chao
and Kai-feng Wu

1.3 to adopt such resolutions and
recommendations related to the foregoing as may be necessary.
2. Matters relating to the rearrangement
of the Radio Regulations: in addition,
pursuant to Recommendation Mar 2-21
of the World Administrative Maritime
Radio Conference (Geneva, 1974) to
consider the results of the work of the
Group of experts on the possible
rearrangement of the Radio Regulations and make recommendations to
administrations on the use of the proposed structure in the presentation of
their proposals to the World Administrative Radio Conference in 1979.

Egypt (Arab Republic of)
Mr. Mokbel Mohamed Fahmy
El Badrawy
assisted by Messrs. Mohamed Naguib
El Solamy and Nabil Elaraby

List of participants
in the 30th Session
of the
Administrative
Council

Technical co-operation
The Administrative Council examined the
progress made by the ITU in the administration of the Union's technical assistance
activities, especially through participation
in the United Nations Development Programme (UNDP).

France
Mr. Charles Herve Cotten
assisted by Messrs. Leon Burtz,
Jean-Paul Duplan, Robert Fauris
and Miss Jacqueline Menier

Mr. Johannes F. E. A. Kupper
assisted by Messrs. Heinrich Venhaus,
Gert Hausmann, Hans Breitenstroter
and Mrs. Eleonore Linsmayer
Hungarian People's Republic
Dr. Laszlo Katona Kis
assisted by Dr. Gyorgy Szenasi
India (Republic of)
Algeria (Algerian Democratic and
Popular Republic)

Mr. M. K. Basu

Mr. Boualem Chebel
Mr. Mohamed Bougara
assisted by Mr. M. Raouf Boudjakdji

Iran

Argentine Republic

Italy

Mr. Nicolas J. Mazzaro
assisted by Mr. Lorenzo A. Olivieri

Mr. Claudio Baudazzi
assisted by Messrs. Giulio Glorioso
and Piero Asian

Mr. A. Motamedi
assisted by Mr. A. Vossough-Rouhani

Australia

TELECOM 75, second World Telecommunication Exhibition

Mr. Alexander Maxwell Smith
assisted by Mr. Stanley Charles Moon

The Secretary-General also reported to
the Council on the preparations for the
second World Telecommunication Exhibition, TELECOM 75, which will be
held in Geneva from 2 to 8 October 1975,
shortly after the meeting of the World
Plan Committee and during the Regional
Administrative Conference on LF/MF
Broadcasting which will start on 6 October
1975 for seven weeks.

Brazil (Federative Republic of)

The Secretary-General said that there
would be participation from at least 36
countries at TELECOM 75, either with
national stands or stands occupied by
private industry. The surface area of the
stands will amount to some 40 000 m2.

Mr. Amsalou Jemere

Germany (Federal Republic of)

Representation of Portugal
The Administrative Council, after considering the steps being taken by the
Government of Portugal (in granting independence to its colonial territories),
unanimously passed a resolution to the
effect that Portugal be invited to all conferences and meetings of the Union. It will
be recalled that by its Resolution No. 30,
the Plenipotentiary Conference (MalagaTorremolinos, 1973) excluded Portugal
from the Union's conferences and meetings.

Ethiopia

Mr. Joao Santelli, Jr.
assisted by Messrs. Eneas Machado
de Assis, Milton Torres da Silva and
Luis Henrique Pereira da Fonseca

Japan
Mr. Fumio Tadokoro
assisted by Messrs. Kenjiro Sase,
Nobukazu Morishima and
Yoichi Kajitani
Lebanon

Cameroon (United Republic of)

Mr. Maurice Ghazal
assisted by Mr. Nicolas Kayata,
Mrs. Ruby Homsy and Mr. SelimNassif

Mr. Jean Jipguep
assisted by Mr. Njike Paul Kamga

Malaysia

Canada

Mr. Mohammad Hassan
assisted by Messrs. Mohamad Darus
and Sun Yeh Chong

Miss Anita Christina Szlazak
assisted by Messrs. Matthew J.R. Irwin,
Alexander Donald McKay
and Mark Moher

Mexico
Mr. Jose J. Hernandez-G.
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Morocco (Kingdom of)
Mr. Mohamed Benabdellah
assisted by Mr. Mohamed El Aoud
Nigeria (Federal Republic of)
Mr. T. O. Akindele
assisted by Messrs. V. A. Haffner,
R. E. N. Inoma, Z. O. Omololu,
Festus Kayode Olowu and
Gbadebo G. Giwa
Poland (People's Republic of)
Mr. Konrad Kozlowski
assisted by Messrs. Zdzislaw
Kossakowski, Czeslaw Wesolowski
and Jaroslaw Dunin
Roumania (Socialist Republic of)

United Kingdom of Great Britain
and Northern Ireland
Mr. Tom Ulrik Meyer
assisted by Messrs. Ronald Frederick
Coleman, A. A. Mead and
Graham Hugo Gervaise Thyer
United States of America
Mr. J. O'Neill, Jr.
assisted by Messrs. Rupert Prohme
and Sidney Friedland
Venezuela (Republic of)
Mr. Filadelfo Perez Zambrano
assisted by Messrs. Carlos Julio
Martinez Gonzalez and
Tulio Antonio Belandia Company

Mr. Gheorghe Airinei
assisted by Messrs. Ion Uidila and
loan Petraru

Zaire (Republic of)

Saudi Arabia (Kingdom of)

United Nations Observers

Mr. Ahmed Zaidan

Mr.
Mr.
Mr.
Mr.

Senegal (Republic of the)
Mr. Mame Nadaraw Cisse
assisted by Mr. Mahmoudou Samoura

Mr. Muntu Mpembele

P. Casson
T. Zoupanos
V. Lissitsky
Sixten Heppling (UNDP)

Spain
Mr. Isidro Perez-Beneyto y Canicio
assisted by Messrs. Francisco Molina
Negro, Cesar Gonzalez Palacios,
Fernando Molina Tinaut and
Jose Maria Novillo-Fertrell Paredes
Sweden
Mr. Bertil Bjurel
assisted by Messrs. Arne B. R&berg,
O. Ruben Naeslund and
Mrs. Monica Steger
Switzerland (Confederation of)

Mr. A. Berrada

Mr. A. N. Gromov

Mr. Abderrazak Berrada, who has been a
member of the Board since 1 January 1967,
is a radio and electronics engineer. Formerly Secretary-General of the PTT Ministry of the Kingdom of Morocco, he took
part in many conferences of the Union
before he was elected member of the Board
by the Montreux Plenipotentiary Conference, 1965. Mr. Berrada was Chairman
of the IFRB in 1968 and 1971.
Mr. Gromov was elected to the Board in
1971; he is a radiocommunication engineer.
From 1963 to 1965 he was scientific collaborator at the Leningrad Scientific
Research Institute of Radio Interference
and Chief of a section in the same Institute
from 1965 to 1968. From 1968 to 1971 he
was Chief Inspector, State Inspectorate on
Radio Frequencies for the North-Western
Area of the USSR (Leningrad). Mr. Gromov
was Chairman of the IFRB in 1974.

Election of Chairman
and Vice-Chairman
of the IFRB

Mr. Rudolf Riitschi
assisted by Mr. Gilbert Dupuis
Tanzania (United Republic of)

New members
of the IFRB
take office

Mr. J. A. Msambichaka
assisted by Mr. F. C. Kasambala
Thailand
Mr. Sribhumi Sukhanetr
assisted by Messrs. Mahidol
Chantrangkurn and Kitti Yupho
Trinidad and Tobago
Mr. D. Au Yong
assisted by Mr. Carl Lewis
and Miss J. Cadogan
Union of Soviet Socialist Republics
Mr. Vassilii A. Chamchine
assisted by Messrs. Efim A. Motine,
Alexandre P. Pavluk and
Gleb Kozyritski
450

The International Frequency Registration
Board as elected by the World Administrative Maritime Radio Conference
(Geneva, 1974) held its 1st session on
1 July 1975. During this session the Board
elected for the rest of this year Mr.
Abderrazak Berrada as Chairman and
Mr. Alexandre N. Gromov as Vice-Chairman. Mr. Berrada was also Chairman from
1 January to 30 June 1975. Mr. Gromov
replaces Mr. Taro Nishizaki, who has left
the Board.

TELECOMMUNICATION JOURNAL - VOL. 42 - VIII/1975

The three new members of the International
Frequency Registration Board elected by
the World Administrative Maritime Radio
Conference (Geneva, 1974) took up their
posts on 1 July 1975.

union activities

The new members of the Board are Mr.
Sakae Fujiki (Japan), Mr. Francis Gerard
Perrin (Canada) and Mr. Charles William
Sowton (United Kingdom).

mental Branch and held various posts in
the field of radiocommunications, becoming Director of Radio Technology in
the Ministry of Posts and Telecommunications in 1971. Mr. Sowton was a delegate
to the CCIR Plenary Assemblies of London
(1953), Warsaw (1956) and Los Angeles
(1959) and took part in several administrative radio conferences, including the
Stockholm Broadcasting Conferences of
1952 and 1961 and the World Administrative Radio Conference for Space Telecommunications (Geneva, 1971).

The Working
Study Group
and tariffs) in
Questions 2/II,

Party was instructed by
II (Telephone operation
January 1974 to examine
3/II and 4/II.

© Question 2/II
Review and amendments as necessary of
the accounting procedures set forth in
Recommendations for international telephone traffic and their mode of application
(standing question)
In submitting contribution COM II-No. 5,
Study Group XI (Telephone switching and
signalling) had drawn the attention of
Study Group II to the possible accounting
problems that might arise when international common-channel signalling—
System No. 6—was introduced.
After thorough discussion, the Working
Party concluded that the adoption of
international common-channel signalling,
particularly in the case of " quasi-associated " signalling, would not raise any
major problem in international accounting.

Meeting of CCITT
Working Party 11/1
1. Mr. S. Fujiki
2. Mr. F. G. Perrin

On the proposal of the French Administration, the Working Party decided to
add item 4.7 to Recommendation E.270.
The purpose is to inform terminal countries
rapidly on traffic routing conditions when
there is considerable delay in the dispatch
of monthly accounts by transit administrations.

3. Mr. C. W. Sowton
Mr. Sakae Fujiki is a radio and electronics
engineer. Former Director-General of the
Radio Regulatory Bureau in the Japanese
Ministry of Posts and Telecommunications,
he has taken part in many conferences of
the Union, heading the Japanese delegation
to the World Administrative Radio Conference for Space Telecommunications
(Geneva, 1971). Mr. Fujiki was the ViceChairman of the Plan Committee for Asia
and Oceania since 1963.

• Question 3/II

C CITT Working Party II/l (International telephone ac-

Mr. Francis Gerard Perrin was formerly
Director, International Arrangements, in
the Canadian Department of Communications. In that post he was responsible for
Canada's participation in ITU conferences
and meetings. He took part in both the
Montreux (1965) and the Malaga-Torremolinos (1973) Plenipotentiary Conferences
and in numerous world administrative conferences. Mr. Perrin was a delegate to the
Administrative Council from 1968 to 1973.
Mr. Charles William Sowton is a radio
engineer. He joined the United Kingdom
Post Office in 1933 in the Radio Experi-

Study Group II sent to Study Group XI
a reply prepared by Working Party II/l.
Study of the question will be resumed as
soon as Study Group XI is in a position
to give precise information on the specifications for the routing of signals, which
will have to be as simple as possible.

counting procedures)
held its second meeting
in the current study
period from 20 to 24
January 1975 in
Geneva under the
chairmanship of Dr.
F. X. Arnold (Federal

Dr. F.X. Arnold

Republic of Germany), assisted by Mrs.
Hideko Imada (KokuCompany Limited—

Company Limited—
KDD—Japan) as Vice-Chairwoman.

Mode of application of the flat-rate
procedure set forth in Recommendation
E.250 in remuneration for facilities made
available to the administrations of other
countries
A number of detailed questions is annexed
to the main question, the study of which
was assigned in January 1974 to a SubGroup under the chairmanship of Mr.
B. A. Cozens (United Kingdom Post
Office).
At its first meeting from 4 to 7 June 1974,
the Sub-Group was able to lay the groundwork for a draft recommendation. The
problems outstanding (particularly the
question of the refund to be granted
by the transit administration for inter-
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ruptions) were settled at the January 1975
meeting and the draft recommendation
was finalized. This draft recommendation
(E.AAA), which contains precise provisions on the conditions to be observed
when the " flat-rate price procedure " is
applied between administrations, was
agreed to by the Working Party.
The Working Party also adopted the draft
replies to the detailed questions annexed
to Question 3/II which had been prepared
by the Sub-Group for submission to
Study Group IT.

Impressions
of a trip
to Stockholm

• Question 4/II
Use of data transmission for the exchange
of information between administrations
for billing and accounting purposes
This question was examined by a SubGroup under the chairmanship of Mr.
D. K. Cocks (OTC, Australia).
This study required the collaboration of
specialists in billing and international
accounting and of data transmission
experts. Mention should be made of the
active participation by the recognized
private operating agencies of the United
States, Canada, Japan and Australia,
where international telephone accounting
is already computerized.
The Sub-Group prepared a draft recommendation (E.XXX) which defines the
format to be used for the transfer in coded
form of data to be used for the " billing
and accounting of telephone charges to
be collected in the countries of destination ".
A second draft recommendation (E.YYY)
contains precise provisions on the " transfer
in coded form of information relating
to the international monthly account ".
The provisions of both draft recommendations must be tested by a number
of administrations with a view to introducing any amendments which may be
necessary before the texts are finally
submitted for approval by Study Group II.
With the adoption of draft Recommendations E.AAA (Question 3/II), E.XXX
and E.YYY (Question 4/II) and the
settlement of problems relating to Standing
Question 2/II, Working Party II/1 has
fulfilled the terms of reference assigned
to it by Study Group II. It will therefore
not be convened again before the meeting
of Study Group II.

F. X. A.
452

On Thursday 22 May 1975, 99 staff
members of the Union flew to Stockholm
at the kind invitation of Televerket—the
Swedish Telecommunication Administration—and the telephone company Telefonaktiebolaget LM Ericsson.
This trip, organized down to the minutest
detail by our colleague, Mr. L. Sonesson,
gave the participants an opportunity not
only to visit technical installations and thus
form some idea of the remarkable development of telecommunications in Sweden but
also to establish useful and friendly contacts
during the social gatherings arranged by
Televerket* LM Ericsson or the International Telephone and Telegraph Corporation (ITT).
It was on the evening of that same day at
the Tekniska Museet, under the protective
wings of the Fokkers, Breguets, Dorniers
and La Ciervas, the forerunners of modern
aircraft, that the group first encountered
Messrs. Palmer, Borge Hansson, Tengberg
and Kappelin, the organizers of the visit.
On the morning of the 23rd, Mr. Bertil
Bjurel, the Director-General of Televerket,
made a short speech welcoming the group
before it visited the installations of the
Administration in Farsta. In the course of
this visit Messrs. B. Skatt, Director of
Finance, A. Ruden, Director of Personnel
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and E. Olsson, Technical Director, provided a wealth of interesting information
on the activities of Televerket, a State
telecommunication agency operated on a
commercial basis; one of its major activities, financially speaking and from the
standpoint of the numbers it employs, is
the telephone service. The group visited
the research and telephonometry laboratory, various technical and administrative
services and the computer department, and
was able to appreciate what has been
accomplished and how efficiently Televerket is organized.
Later on in the day, the ITU staff group
was received at LM Ericsson and after
listening in the Assembly Hall of the
Training Centre to brief but pleasantly
delivered explanations provided by Messrs.
Tengberg, Vice-President of LM Ericsson,
Malmport, in charge of training, and Bager,
responsible for relations with the ITU, the
participants were shown films on automatic telephone exchanges. These were
followed by a thorough tour of the
Centre's services and plant, during which
the group heard about the encouraging
prospects of the videotelephone and accumulated a fund of valuable documentation
on LM Ericsson's present and future
activities, and especially on the ambitious
training programme under which the
Stockholm Centre, with its modern audiovisual teaching side and a full range of
other equipment, annually teaches 300 to
400 trainees from all over the world in
two- or three-month courses. Particular
mention should be made of the facilities
offered by the Centre for the training of
fellowship holders under the ITU/
United Nations Development Programme
(UNDP) technical co-operation programme and of its bilateral assistance
activities in various countries.
On Saturday, the group visited the Kaknas
television tower, a modern building of
sober design, 155 m high, housing efficient
electronic plant and offering the travellers,
in addition to the futuristic arabesques of
Walter Bengtsson, a magnificent view of
the city and its environs.
Sunday, 25 May, saw the end of this study
trip, which was pronounced a success by
all those fortunate enough to have taken
part in it. It was in such terms that
Mr. W. Menzel, Chairman of the ITU
Staff Association, expressed the group's
gratitude to Mr. B. Bjurel, DirectorGeneral of the Swedish Administration for
having given them the opportunity to
appreciate the courtesy, the human warmth,
the sense of humour and the hospitality of
the Swedish people.
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Seminar on maritime
radiocommunications
The ITU is organizing a Seminar on the
modernization and development of maritime radiocommunications in Africa and
Madagascar, which will take place in
Accra from 29 September to 10 October
1975 at the invitation of the Government
of Ghana.
This seminar forms part of an ITU/
United
Nations
Development
Programme (UNDP) regional development
project for the benefit of the coastal
countries of west and east Africa and
Madagascar. It is intended for senior
officials responsible for maritime radiocommunications in the countries concerned in order to inform them as fully
as possible about international regulations
and the organization, operation and
maintenance of modern coastal stations
and harbour radio services.
The following countries have been invited
to participate in the seminar: Cameroon,
Congo (Brazzaville), Dahomey, East
African Community (Kenya and Tanza-

nia), Equatorial Guinea, Ethiopia, Gabon.
Gambia, Guinea, Guinea Bissau, Ivory
Coast, Liberia, Madagascar, Mauritania.
Mauritius, Mozambique, Nigeria, Senegal.
Sierra Leone, Somalia, Sudan, Togo and
Zaire.

2. Issuing of international licences and
certificates. Ship radio inspection.

Revised programme
I. General

— radiotelephone communications;

1. Functions of the maritime mobile
service and its component elements.

— maritime satellite communications.

2. Functions of the ITU:

IV. Organization and equipment of maritime
mobile service stations

— functions of the IFRB, the CCITT
and the CCIR;

1. Type approval of radioelectric equipment used in the maritime mobile service.

— frequency bands assigned to the maritime mobile service;

2. Classification of radio stations.

— notification and registration of frequencies ;

4. Ship station equipment.

III. Different systems of transmission and
operation used by the maritime mobile service
— radiotelegraph Morse code communications ;
— teleprinter communications;

3. Coast station equipment.
5. Port station equipment.

— world maritime administrative radio
conferences;

V. Training

— ITU publications.

1. Management personnel.

3. Functions of the Inter-Governmental
Maritime
Consultative
Organization
(IMCO) and the International Marine
Radio Association (CIRM):

2. Coast station operational personnel.

— organization
services.

of search

and

rescue

II. Administrative and accounting organization
of national maritime radiocommunication services
1. Management:

3. Ships and port radio station operators.
4. Training centres.
VI. Development of maritime radiocommunications in Africa
1. Present situation.
2. Upgrading:
— equipment;

— technical services;

— administrative and operational organization;

— operational services;

— personnel training.

— accounting services.

3. Financial aspects.

Departures and returns from mission
country
of origin

name of expert

assignment

country
of assignment

period of contract
and programme *

departure
return

Vallese F.

Italy

Senior expert in telephone switching
(crossbar and electronic) at the
Telecommunications School

Mexico City
(Mexico)

25.5.75-24.5.76
UNDP

departure

Owen F. F. E.

United Kingdom

Senior expert in digital transmission
systems for the Telecommunications
Research and Development Project

Campinas
(Brazil)

27.5.75-26.5.76
UNDP

departure

Romero Sanjines
C. A.

Peru

Multinational expert in frequency
management

Lima
(Peru)

31.5.75-30.5.76
UNDP

departure

Senior expert in transmission at the
National Telecommunication Institute
(INICTEL)

Lima
(Peru)

31.5.75-30.5.76
UNDP

departure

Adviser on maritime radiocommunications

Freetown
(Sierra Leone)

2.6.75-1.6.76
UNDP

departure

Deguchi T.

Hack worthy D. A.

[Japan

United Kingdom
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union activities I technical co-operation

name of expert

country
of origin

assignment

country
of assignment

period of contract
and programme *

departure
return

Haarto J. K.

Finland

Associate expert in radio-relay systems
at the Telecommunication Training
Centre

Kabul
(Afghanistan)

9.6.75-8.6.76
Associate expert

departure

Masuda E.

Japan

Telecommunications tariff adviser

Accra
(Ghana)

10.6.75-9.9.75
UNDP

departure

Killeen J. P.

Australia

Senior training expert in external plant
at the Telecommunication Training
Institute

Kuwait
(Kuwait)

14.6.75-13.6.76
FT

departure

Tabares Marin L. E.

Colombia

Expert in operation and training in
transmission systems at the National
Institute of Telecommunications
(INTEL)

Panama
(Panama)

16.6.75-15.9.75
UNDP

departure

Cocoz H.

France

Instructor in outside plant at the Central
American Institute of Telecommunications (INCATEL)

San Salvador
(El Salvador)

17.6.75-16.6.76
UNDP

departure

Suter I.

Switzerland

Adviser in telegraph message retransmission centres

Caracas
(Venezuela)

28.6.75-27.6.76
UNDP

departure

Kyogoku E.

Japan

Senior radiocommunications engineer
(OPAS)

Kuwait
(Kuwait)

13.6.70-12.6.75
FT

return

Geissler R. F. P.

Germany
(Federal
Republic of)

Stores organization expert

Amman
(Jordan)

17.3.72-30.6.75
UNDP

return

Borowski B. M.

Germany
(Federal
Republic of)

Associate expert in outside plant

Maseru
(Lesotho)

4.2.74-31.5.75
Associate expert

return

Osthaus W.

Germany
(Federal
Republic of)

Associate expert in teleprinters and
telex at the TELEcentre

Singapore
(Singapore)

4.2.74-15.6.75
Associate expert

return

Torzewsld B.

Germany
(Federal
Republic of)

Associate expert in radar and
navigational aids at the TELEcentre

Singapore
(Singapore)

4.2.74-15.6.75
Associate expert

return

van der Made R. J.

Netherlands

Associate expert in physics and
electronics at the GPO Staff Training
College

Ndola
(Zambia)

20.6.72-19.1.74
Associate expert

Associate expert in digital electronics at
the Training Centre for Telecomunication Technicians

Caracas
(Venezuela)

20.1.74-19.6.75
Associate expert

Instructor in outside plant at the
Training Centre for Telecommunication
Technicians

Caracas
(Venezuela)

19.2.73-31.5.75
UNDP

Senior training expert in outside plant
at the National Telecommunications
Institute (INSTEL)

La Paz
(Bolivia)

1.6.75-31.5.76
UNDP

return

Schmalfeldt R. L. H.

Germany
(Federal
Republic of)

transfer

* UNDP
FT

= United Nations Development Programme.
= Funds-in-Trust.

Associate expert — Mission financed by the associate expert's national government under an agreement between that government and the ITU
for the provision of associate experts.
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gifts / conferences or meetings external to the ITU

gifts

offered by Member countries of the Union for the ITU headquarters extension

SPAIN

A cash gift used for furnishings in the Conference room on the 14th floor and in the Deputy Secretary-General's office

conferences or meetings external to the ITU
— optoelectronics applications

Hybrid
Microelectronics
Conference
The Institution of Electronic and Radio
Engineers (IERE) together with the International Society of Hybrid Microelectronics, the Institution of Electrical Engineers (IEE), the Institute of Physics, and
the Institute of Electrical and Electronics
Engineers (IEEE) are again mounting a
three-day Conference on hybrid microelectronics.
The Conference will be held from 9 to 11
September 1975 at Loughborough University of Technology (United Kingdom).
Over the three-day period some thirty
papers will be presented covering:
— new materials and techniques
— general applications
— high frequency applications

— manufacturing technology
— reliability and testing, and
— education.
Further details can be obtained from the
following address: " Conference Department, IERE, 9 Bedford Square, London
WC1B 3RG (United Kingdom) " —
Telephone: (01) 637 2771. — IERE.

the associated switching systems. The
school, which is the third on this topic, is
being organized by the Electronics Division
of the Institution of Electrical Engineers
(IEE) and will take place at the University
of Aston in Birmingham (United Kingdom)
from 10 to 17 September 1975.
The course is primarily intended for those
engaged in telecommunications engineering
in either operating or manufacturing
organizations.

Switching and
signalling in telecommunication
networks

The subjects to be discussed at the school
will include: general introduction to networks and systems; establishment of calls
over a national network; subscriber requirements ; exchange organization; trunking methods; control methods; signalling;
network dimensioning; group tasks:
planning exercises on practical telecommunication networks.

" Switching and signalling in telecommunication networks '' is the title of a vacation
school which will provide a good appreciation of overall strategies for the development, planning and implementation of
national telephone networks, particularly

Further details about the vacation school
can be obtained from the following
address: "The Secretary,The Institution of
Electrical Engineers, Savoy Place, London
WC2R OBL (United Kingdom) ", quoting
the reference LS(P). — IEE.
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Telecommunications
and the World
Weather Watch

E

nation of the world—whether
large or small, developed or developing—whatever its national characteristics and activities—whatever its geographical location on the earth's surface
—shares with all other nations a common
interest in the weather.
ACH

Weather and climate have a profound
influence on man. Agriculture, water
resources, health, transportation and many
other fields of human endeavour are
influenced, if not controlled, by weather
and climate. Indeed, there is scarcely
any human activity which is not affected
in some way. The day-to-day effects of
weather concern us all individually. Sometimes the effects are of a minor character;
sometimes they involve a great toll in
life and property.
Although man has been exposed throughout the ages to the vagaries of the weather
and has been forced to adapt his life
and habits to them, it is strange to recall
that only in relatively modern times has
it been realized that weather systems
move. They may change their form as
they move; thus a particular storm as it
moves may become more intense or less
intense—and the problem of forecasting
—■ the weather is essentially one of predicting
the movement of weather systems and
the way in which they will change as they
move. It is for this reason that weather
forecasting is only possible if up-to-date

(Meteorologie nationale, France)
First weather report broadcast in France (1922) being received in a
farmyard
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weather information is available over a
large area surrounding the place for
which the forecast is required. Thus we
see that the problem is not only to gather
information about the weather in many
different places, but also to collect rapidly
the information from the various observation stations so that weather scientists
can analyse the complete weather system
of a region and hence make accurate
forecasts.
From the very early days of international
meteorology in the second half of the nineteenth century, the importance of an international system to ensure the prompt
collection and dissemination of these basic
weather data was duly recognized. The
practical introduction of the electric telegraph and of wireless telegraphy enabled
an international telecommunication network for meteorological purposes to be
progressively established and developed.
The progress in meteorology, made
possible by this system of exchange of
data, has demonstrated that there is a
relationship between weather phenomena
in the Northern and Southern hemispheres.

(NPA)
An operator of the Hydrometeorological Service of the USSR checking
the reception quality of meteorological maps exchanged by facsimile

ideas and achievements

Efforts to extend the range of forecasting
to several days or even a month have
shown that further progress can only be
achieved if information from the whole
world, including the tropical regions, is
constantly available to the forecaster.
So in the early 1960s it became evident
that is was necessary to improve both
the making and the collection of weather
observations on a world-wide scale. Fortunately, improvements in technology
provided the meteorologist with powerful
new tools to enable him to do this; these
were the artificial earth-orbiting satellites
and the computer. New or improved
telecommunication techniques were also
being developed and were becoming
available for meteorological purposes.
These new tools opened up such vast
possibilities for observing and analysing
the weather that their introduction called,
not for a simple adjustment to the existing
system, but rather for a reappraisal and
redesign of the whole system of collection,
communication and analysis of weather
observations. This new system, which
has been planned by the World Meteorological Organization (WMO), is called
the World Weather Watch (WWW).

The essential elements of the World
Weather Watch are:
— the Global Observing System, consisting of the networks of stations on
land and at sea, aircraft meteorological
observations, meteorological satellites
and other observational devices;
— the Global Data-Processing System,
consisting of the meteorological centres
responsible for the processing of the
basic observational data (real-time
uses) and for the storage and retrieval
of data (non-realtime uses);
— the Global Telecommunication System,
which ensures the rapid collection
and distribution of the basic observational data and processed information.
One of the major obstacles to a full
scientific understanding of the atmosphere
has long been the lack of adequate weather
observations from the entire globe. Improving the accuracy of weather forecasts
or extending their period of validity
therefore requires that this shortcoming
be remedied. But the effort and money
being devoted to this end would be of
little avail unless it were effectively
supported by a speedy and reliable system
for the collection and distribution of the
resulting data. For this reason, the development of a telecommunication system
capable of handling a greatly increased
quantity of information must go handin-hand with the other measures being
taken for the full implementation of the
World Weather Watch.
The Global Telecommunication System

(Radio Suisse)

Helicoidal antenna for receiving data collected
by meteorological satellites, installed near
Geneva, Switzerland (APT system)

In simple terms the task of the global
telecommunication system is to collect
weather observations from all parts of
the world and then to ensure that they
are rapidly transmitted to the national,
regional and world meteorological centres
which are waiting to use them. It also
has a second function, hardly less important, to provide a means by which
the analyses and forecasts based on the
observations can be given the required
distribution. Not infrequently as part of
the forecasting system the telecommunication channels must carry warnings of
the approach of bad weather for which
early advice is vital to the safety of human
life. The essence of the system is therefore
speed and reliability.
To ensure that these objectives are met,
an improved system has been designed.
It is a three-level system based on a highspeed " main trunk circuit" which
connects the three world meteorological

(WMO)

An observer transmitting meteorological data
by radio at the national centre of San Jose,
Costa Rica

centres (WMCs) in Melbourne, Moscow
and Washington.
A number of regional and national
meteorological centres (RMCs and NMCs),
associated with their regional and national
telecommunication networks, are also
linked directly to the main trunk circuit,
via the regional telecommunication hubs
(RTHs).
□ Main trunk circuit
The principal function of the main trunk
circuit and its branches, which link
together the world meteorological centres
as well as certain regional telecommunication hubs, is to ensure rapid and reliable
exchange of the observational data and
processed information required for
analyses and forecasting on the large
and planetary scales. The main trunk
circuit and its branches are also used for
the distribution of processed information
between WMCs, including the meteorological information derived from meteorological satellites. Additional processed
information is included in the transmission programmes to supply to RTHs,
RMCs and NMCs the data produced
by WMCs.
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Main circuits of the World Weather Watch Global Telecommunication System

To give an idea of the capacity of this
high-speed data link it can be said that
a number of its segments already operate
at a speed of 2400 bit/s (3600 words per
minute) which is almost fifty times faster
than an ordinary teleprinter. The system
is capable of exchanging both numerical
and pictorial data, such as weather charts
and cloud pictures, accurately and speedily.

importance to the efficient working of
the overall Global Telecommunication
System. These networks must ensure the
prompt and complete collection of observational data originating from stations,
ships and aircraft within their territory
and their transmission to associated RTHs.
The distribution of observational and
processed information to meet internal
national needs is also their responsibility.

□ Regional telecommunication networks
The regional telecommunication networks
consist of an integrated system of
243 point-to-point circuits, (including
23 inter-regional circuits) of which nearly
200 are already operational. Broadcasts
of meteorological data by radio teleprinter
as well as radio-facsimile broadcasts
are being used for the collection and
reception of meteorological information
until integrated systems of point-topoint circuits are established in all parts
of the world.
□ National telecommunication networks
The organization of appropriate national
telecommunication networks is of great
458

Compatibility with other telecommunication
systems

From the start of the development of
the Global Telecommunication System
there has been close co-operation between
the World Meteorological Organization
and the International Telecommunication
Union. For both financial and operational
reasons the system had to be compatible
with modern national and international
telecommunication systems. It is therefore
not surprising to find that throughout
the technical specifications for the Global
Telecommunication System constant references are made to the recommendations
of the ITU's International Radio Consultative Committee (CCIR) and Inter-
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(WMO)

national Telegraph and Telephone Consultative Committee (CCITT).
Collection of ships' weather reports

The Global Telecommunication System
also provides for the collection of meteorological information from ocean platforms
(mobile and fixed ships, buoys and other
ocean platforms), as well as arrangements
for the distribution of the information
to marine users (e.g. bulletins for shipping,
storm warnings, etc.).
With a view to ensuring that all ships'
weather reports received at the coast
stations are transmitted with minimum
delay to the national meteorological
centre (within 15 minutes of the reception
time at the coast stations), appropriate
arrangements have been made with the
agencies responsible for operating coast
stations.
The present system of collection of surface
and upper-air reports from mobile ships
is not entirely satisfactory. The main
cause is the fact that the majority of
ships are so-called single-operator ships
and also to some extent the slowness of

ideas and achievements

coastal radio stations to accept ships'
weather reports and the subsequent
retransmission to national meteorological
centres.

of individual silicon wafers or cells
suitably connected in series and parallel
to obtain the required voltage and power
output.

Studies are at present being undertaken
to eliminate these shortcomings and also
to explore alternative communication
means to increase the efficiency of
the present voluntary weather-reporting
scheme. In particular, an intensive survey
was conducted in 1973 in order to obtain
a complete picture regarding the worldwide exchange of ships' weather reports.

Silicon solar cells virtually operate as a
constant current source over their useful
voltage range, the current being proportional to the sunlight intensity. A solar
powered system may be matched fairly
closely to the load by using available
sunlight radiation data for a particular
region. Calculations based on these figures
will generally require the solar array
peak output to be between five to eight
times the equivalent average load.

Solar energy
for Australian
Post Office
systems

Collection of aircraft weather reports

On international air routes, aircraft
meteorological reports from commercial
aircraft are made and reported to ground
stations at intervals generally corresponding to one-hour flying time and in
accordance with the procedures established by the International Civil Aviation
Organization (ICAO) and WMO. These
reports provide valuable upper-air data,
particularly over oceans and other sparsely
inhabited areas. The distribution of aircraft reports for synoptic purposes on
a global and regional basis is being
carried out through especially designated
regional distribution centres which are
usually co-located with RTHs.
The potential of this reporting scheme
has not yet been exhausted. WMO and
ICAO are studying ways and means to
further improve the collection of aircraft
weather reports, as a result of new technical
methods and facilities.
Conclusion

The World Weather Watch is the first
attempt to collect and analyse weather
data on a world-wide scale through a
fully integrated system. This has only
been made possible as a result of the
development of new methods and facilities
for observing the weather, in particular
meteorological satellites, of the introduction of new and improved telecommunications means, including long-distance
high-speed data links and satellite telecommunications, and of the development
of numerical weather analysis and forecasting methods through the use of
high-speed electronic computers. But the
World Weather Watch has also been
made possible by the world-wide planning
and co-ordination done by the World
Meteorological Organization and the International Telecommunication Union and,
above all, by the active support and
participation of all their Members.—
ITU! WMO.

Australian Post Office is using
silicon solar cells in field trials as
part of a developmental study surrounding
the use of solar energy for powering
Post Office telecommunication equipment
in remote areas.

T

HE

Over the past few years, price reductions
in silicon solar cells have been dramatic
and the lower power consumption of
transistorized equipment has made their
use more feasible for small power requirements, generally below 20 W. The conversion efficiency of solar energy to
electrical is between 10 and 15% and the
cost of supplying a continuous power of
1 W to a load is between 150 and 200
Australian dollars.
The Post Office has been evaluating a
small 15 W peak, 12 V, solar cell at its
Maidstone field testing centre. The unit,
installed in June 1973, has operated
satisfactorily supplying a continuous 2 W
load when used in conjunction with
Australian Post Office type 25 Ah battery.
To gain operating experience in typical
field conditions, a Sharp Corporation
74 W, 12 V solar array has been installed
at Worraminta Hill, about 160 km north
of Broken Hill, at the site of a UHF
subscriber concentrator. The 74 W solar
cell with a 200 Ah 12 V battery delivers
an equivalent 10 W for solar radiation
conditions characteristic of the region.
Solar cells are not capable of storing
energy and must be used in conjunction
with rechargeable secondary batteries. A
solar array or battery consists of a number

A number of small solar cell systems are
proposed for powering small radio telephone repeaters. One such system is to
be installed at Wilkatana near Port
Augusta and will provide 2.7 W continuous
for the subscriber's VHF equipment. The
solar array peak output is 21 W at 12 V
with a 90 Ah battery. Other small systems
are proposed for Queensland and Western
Australia.
Investigations into the cost of larger
solar powered installations have been
made. For example, calculations have
shown that to meet a continuous 150 W
load in the Cape York area of Queensland,
a solar array of 1200 W would be necessary.
The array size would be approximately
5 x 4 m at a cost of about 20 000 Australian dollars. Batteries, control panel,
installation and a suitable shelter would
add about another 10 000 dollars to the
cost.
New manufacturing techniques have been
developed, where a thin silicon crystal
ribbon is drawn through a die, but it
is expected to be some time before this
process is perfected. However, when
silicon is available in large quantities,
in this form, the cost of solar cells could
drop to one third of the present cost.
A continuing development and evaluation
programme is being undertaken within
the Australian Post Office in an effort
to keep abreast of the latest technology
in the provision of power supplies to
remote areas. The main effort is being
directed to power requirements in the
1 W to 1 kW range.
Systems other than solar cells which have
application in the 1 W to 1 kW range, and
are the subject of a current evaluation
programme, include wind driven generators,
Ormat energy converters, thermo-electric
generators and the more conventional
types of system based on Diesel engines.—
Australian Post Office.
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quakes occurring in Japan are of undersea
origin.
The first system will be installed off the
Sea of Enshu in central Japan by 1976
and three others off the Sanriku coast in
northern Japan, the Boso Peninsula in
central Japan and Shikoku Island in
south-west Japan, by 1980.

Undersea 'quake
warning systems
for Japan

CCORDING to a government project
proposed by the Meteorological
Research Institute of Japan, marine
seismometric systems will be laid on the
sea floor at four places where there are
fears that great marine earthquakes may
occur in the Pacific. About 90% of earth-

A

The project is designed as part of a fiveyear programme for a large-scale nationwide seismometric network which started
in 1974. The marine seismometric system
to be laid will consist of an end submarine
sub-system, four intermediate submarine
sub-systems, and a ground relay station.
The intermediate sub-systems will be
laid at intervals of 30 to 40 km and will
extend for 200 km from the relay station
to the end sub-system, which will be
installed 4000 m below the sea surface.
In addition, a submarine cable repeater
will be provided between intermediate
sub-systems Nos. 3 and 4.
The sub-systems will be connected by
means of deep-sea submarine cables to
the ground relay station and data received
at the station from these sub-systems will
be transmitted to the seismography centre
in Tokyo.
The system, a real-time on-line telemetering
system for earthquake and tidal wave

Configuration of proposed seismometric system
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observation, will greatly improve the
accuracy of Japan's seismography which
has so far been conducted by land systems.
It will also help to detect pre-tremors
and tidal waves quickly.
Each intermediate sub-system will consist
of a seismometer/transmitter, a modulator,
a command receiver and a tidal-wavesensor/transmitter. The end sub-system
will have one more seismometer/transmitter, and it will be able to accommodate
16 transmission channels, including one
for the tidal wave sensor. Each intermediate
sub-system will be provided with six
channels. Data sensed by the seismometer
will be transmitted over a frequencydivision multiplex (FM-FDM) system,
which is widely used for ground communication links.
The ground relay station, to be built on
the coast, will be provided with receiving,
monitoring and recording equipment and
a transmitter.
The four places at which the seismometric
systems are to be laid are feared to have
a large seismic energy accumulation. In
particular, the Sea of Enshu, off the
Omaezaki Cape in Shizuoka Prefecture,
is said to have seismic energy of a magnitude greater than 8 due to considerable
large movements of the crust and other

ideas and achievements

Proposed locations for marine seismometric
systems

factors, including the time interval since
the great earthquake of Ansei in 1854.
The seismic energy of this earthquake is
estimated to have been about 8.4 magnitude.

Nippon Electric Company Limited (NEC)
will be responsible for the design and
manufacture of the most important parts
of the marine seismometric systems to
complete the nation-wide earthquake

observation network. Except for the
seismic sensors, NEC will manufacture
most of the submarine equipment for the
sub-systems and the ground station. —
NEC News.
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VHF/UHF
Iransmission systems
in Ihe public
telecommunication
network *

by
J. D. SHANNON
Technical Co-operation Department
ITU

ABSTRACT
In this paper radio systems in the VHF and low UHFparts of the frequency spectrum are examined and an idea is given how
they can be used in the general telecommunication network. Some of their advantages and disadvantages are pointed out and
an attempt is made to show that this type of system still has a part to play in the telecommunication network when the requirement
for a broadband system does not exist. The VHFIUHF radio-relay system is compared with other possible means of transmission of similar capacity and finally it is shown how single channel VHF equipment can be used to replace the more conventional forms of subscriber connection or inter-exchange junction in the more remote areas where distances are great and the
demand for telephone connection is very small.

I. Introduction

T

purpose of this paper is to look at
the subject of VHF and UHF
transmission systems. These types of
system undoubtedly have their place
in the public telecommunication network
of developing countries and it is intended
to examine some of their advantages and
disadvantages, and to try to give some
idea as to where and how they can be
used and what are their limitations.
HE

Before going any further into this subject
it will be useful to define what is being
462

talked about when reference is made to
VHF and UHF systems. The lower limit
of the band which must be considered
lies essentially around 30 MHz, the frequency above which propagation by
means of the ionosphere no longer plays
any part in the transmission of a radio
signal. The upper limit lies below those
frequencies for which recognized broadband microwave systems have been developed. Although there is a band of frequencies around 1500 MHz to which
this definition would apply, the 1500 MHz
band is not widely used and so, in practice,
it will be taken that the upper limit of
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frequency of the band which will be
considered is 1000 MHz. The question
of frequency bands is dealt with in more
detail later in the paper.
What is the role of VHF and UHF
systems in the overall telecommunication
network? To answer that question one
must look at two factors. The first of
these is voice channel capacity and the
* This article is based upon a lecture delivered
at the second Pan-African telecommunication
network (PANAFTEL) Seminar (Transmission), Dar-es-Salaam, 30 September11 October 1974.

second is performance. Voice channel
capacities to be expected at the lower
frequencies range from 1 to 24, rising
at the higher frequencies to 60 or even
120. As regards performance, although
one or two manufacturers now claim a
noise performance adequate to meet
the International Radio Consultative Committee (CCIR) standards for international
circuits, most equipments on the market
show rather higher noise levels. Nevertheless the performance of this type of
equipment is adequate to provide circuits
of good commercial quality and, over
limited distances, within the limit allocated
by the International Telegraph and Telephone Consultative Committee (CCITT)
for the national extensions of international
circuits. In the hierarchy of telephone
exchanges therefore, this type of system
will find its place in providing connections
between local and primary exchanges,
and possibly between primary and secondary exchanges when these are located
too far apart to be satisfactorily connected
by inert junction cables. These conditions
are found at present in many developing
countries.
At the bottom of the capacity range, of
course, the single channel equipment can
be used to connect remote subscribers
to their local exchange.
The demand for a broadband system,
in excess of the 60 or 120 channels which
are available on UHF systems, is frequently
dictated by the demand to pass a television
signal over the route. If that requirement
exists then the channel capacity required
for telephone, telegraph and telex may
have no bearing on the choice of capacity.
However, if television is not required,
then one of the possible solutions which
can be examined is the VHF or UHF
radio-relay system.
To conclude the introduction I should
like to mention the other types of
system which may be compared with
a VHF-UHF radio-relay system, with
a view to fulfilling the role in the
network which has been described. Probably the most widely used of these other
systems is the open-wire line with carrier
equipment. This has advantages when
intermediate points on the route, not
easily accessible by a radio-relay system,
have to be served but the standard of

construction and maintenance required
by the open-wire line, if it is intended to
carry more than one 12-channel system,
are such that it generally works out to be
more expensive. Open-wire lines are
vulnerable to bush-fires and termites and
to damage caused by vehicles which run
off the road alongside which the line is
normally built. Wire theft is still a serious
problem in many areas although this
is reduced by the use of copper-coveredsteel wire.
Underground symmetric pair cables can
be used in some instances but their
cost of installation is rather high. An
added cost of this type of installation
arises from the need for intermediate
repeaters every few kilometres with powerfeeding apparatus for these repeaters at
the terminal stations.
Finally another system with a similar
capacity is the tropospheric scatter radiorelay system. This is very useful across
terrain where the installation or maintenance of intermediate repeaters is either
impossible or gives rise to serious difficulties—for example, across a lake or a
sea.

II. Frequency plans *

In the introduction, the band of frequencies to be considered was defined as
extending from about 30 to 1000 MHz.
Naturally not all of this spectrum is
available to the point-to-point fixed
service of the general telecommunication
network. Table 1 indicates the VHF and
UHF frequency bands allocated to the
fixed and mobile services on a primary
basis in this part of the spectrum. It also
shows the other primary services which
share parts of these bands and have equal
rights with the fixed and mobile services
in those portions of the spectrum. These
bands include mobile services such as
police, fire-brigades, taxis and so on, but
these services do not generally occupy
very wide portions of the spectrum in
developing countries and a fair amount of
space remains which can be utilized for
the fixed service. Care should be taken
* Note: The discussion one frequency bands
in section IT refers specifically to Region 1 as
defined in the Radio Regulations. There are
some differences in the case of Regions 2
and 3.

Table I
VHF/UHF frequency bands up to 1000 MHz allocated
to the fixed and mobile services on a primary basis
Region 1

limits
of band
(MHz)

68-87.5
146-174

235-328.6

355.4-399.9
406.1-430
440-470
790-960

less portions
allocated
exclusively
to other services
(MHz)
74.8-75.2
149.9-150.05

portions shared with other services (MHz)

151-154

meteorological aids
radio astronomy

156.025-157.425
160.625-160.950 • maritime mobile planned bands
161.500-162.025.
272-273
space telemetry
also
space telemetry
267-272
secondary service
406.1-410

radio astronomy

790-890 \
942-960 /

broadcasting
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to avoid the frequencies of the maritime
mobile planned band anywhere within
interference range of the coast. This
band is becoming more and more used by
shipping and serious problems may arise
if the systematic frequency allocation
between 156 and 162 MHz is not respected.
Of the bands mentioned in the table, the
most widely used for multi-channel systems
are the 146 to 174 MHz band and what
is generally termed the 450 MHz band
(from 406.1 to 430 and 440 to 470 MHz).
Single channel equipment is found in
the 68 to 87.5 and 146 to 174 MHz bands
and troposcatter equipment in the band
from 790 to 960 MHz. The bands 235
to 328.6 and 335.4 to 399.8 MHz have
been reserved for government applications
in a number of countries and, as a result,
equipment for general telecommunications
services is not widely manufactured in
those bands.
Because of the limited channel capacity
and also the rather smaller frequency
deviation which is normal for VHF and
UHF equipment, the bandwidths required
by this type of apparatus are comparatively
modest. Single channel equipment normally operates at a spacing of 12.5 or
25 kHz between adjacent transmitters or
receivers while a spacing between adjacent
transmitters or receivers of 2 MHz is
sufficient for a 60-channel system, using

an RMS deviation per channel of 50 kHz.
The spacing between any transmitter
and any receiver in the same station must
of course be considerably greater than
that. A figure of 5 MHz is normal for
single channel equipment and of at least
10 MHz for multichannel equipment.
Using the parameters which have been
mentioned, for a 60-channel system with
2 MHz spacing in the 450 MHz band,
figure 1 shows a possible frequency
pattern using the portion of the band
below 430 MHz for one direction and the
portion above 440 MHz for the reverse
direction. Nine RF channels are provided
in each part of the band which enables
a 2-|-l system to be developed with
repetition of the same frequencies every
third hop as a protection against overshoot. The frequencies of this pattern are
used in opposite directions on successive
appearances of the pattern thereby adding
front-to-back protection in the overshoot
calculation.
III. Propagation considerations

The mechanisms which govern propagation in the band of frequencies with
which we are concerned are the same as
those which govern propagation in the
widely used microwave bands. The purpose
of this section of the paper is therefore

to point out some of the differences
likely to be encountered at frequencies
below 1000 MHz as opposed to frequencies above 1000 MHz.
The starting point is the basic transmission loss in free space which is given
by the formula:
Lbf = 32.45+20 log/MHz+20 log rkm
This means that the basic transmission
loss in free space is a function of the
square of the frequency and consequently
is less the lower down the spectrum one
goes for any given path length. (It is
necessary to be rather careful with the
use of this formula. Sometimes the frequency will be found expressed in GHz
and this adds 60 to the constant. Again,
in English-speaking countries, the distance
is sometimes expressed in miles and the
constant is changed to 36.6.)
It is important to remember that this is
the basic transmission loss between isotropic antennae. Thus when one comes
to introducing the directional gain of the
antennae into the calculation, it is necessary to take the gain with respect to
isotropic antennae. The gain of parabolic
antennae is normally expressed in this
way but one sometimes finds that the
gain of other types of antenna (such as
Yagi arrays) is expressed with reference
to a dipole.

50 kHz deviation
60 voice channels
2 MHz RF channel spacing

Figure I — Model frequency plan—450 MHz
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The next step is to look at the question
of the Fresnel zone clearance. The radius
of the first Fresnel zone for any given
radio path is proportional to the square
root of the wavelength in use; that is
to say, it is in inverse proportion to the
square root of the frequency. Thus the
lower one goes down the frequency
spectrum, the greater is the first Fresnel
zone radius. At first sight, this would
appear to be a disadvantage to the lower
frequency and, in fact, one often hears
the argument put forward, when talking

of the microwave range, that the lower
values of first Fresnel zone radius at, say,
7 as opposed to 2 GHz, make the higher
frequency more suitable for a route.
The desired clearance can be obtained,
it is said, with lower towers. However,
this argument is a little deceptive. One
must consider what is the effect of obstructing the first Fresnel zone or a
portion of it. This leads on to the subject
of fading caused by obstructions. Taking
the case of a single knife-edge obstruction
to illustrate the point, it will be seen

Figure 2 A — Effect of path clearance on radio transmission

(figure 2) that the attenuation caused by
the obstruction is proportional to the
fraction of the first Fresnel zone which
is obstructed. Now the absolute value
of an obstruction on a given path, the
heights of whose towers are fixed, is a
function of the effective earth radius due
to meteorological factors. Thus, for any
given absolute value of obstruction height,
the fraction of the first Fresnel zone
which is obstructed is smaller the larger
the radius of the first Fresnel zone, and
this means that the fraction of the first
Fresnel zone obstructed becomes smaller
at lower frequencies. Thus it becomes
evident that although it is more difficult to
obtain Fresnel zone clearance at the lower
frequencies, the results of not doing so
are not so serious as they would be when
the frequency is higher.
The other principal form of fading experienced on radio-relay paths is that caused
by multi-path propagation. Here the
main factor affecting the seriousness of
this fading is the roughness of the ground
at the reflection point (figure 3). If there
is sufficient difference in phase between
ray paths reflected from the crests and
from the troughs of the intervening
ground at the reflection point then the
effects of reflection fading are not severe.
Unfortunately in order to achieve a phase
difference on a typical path, which would
restrict the fading depth to about 6 dB,
the height difference from crests to
troughs at 450 MHz would need to be
about 70 m while at 150 MHz a height
difference of the order of 200 m is required.
Thus at the lower frequencies severe
reflections can still occur even over fairly
rough terrain. Nevertheless there are still
quite a few areas where the required
roughness criterion can be met.
Beyond the line of sight we enter into
the diffraction zone where propagation
occurs either as a result of knife-edge
diffraction or diffraction round a curved
surface.

Figure 2B — Knife-edged and smooth-sphere diffraction, negative clearance

If the obstruction to the radio path cannot
be considered as a knife-edge, then the
depth of fading for a given portion of the
Fresnel zone being obstructed becomes
much greater (figure 2). At grazing
incidence the additional loss in excess
of free space loss will increase from 6 to
22 dB if the surface is a perfect reflector.
In practice it may increase to somewhere
between 9 and 15 dB. The same principle
TELECOMMUNICATION JOURNAL - VOL. 42 - Villi1975

465

still applies, however. It is the proportion
of the Fresnel zone obstructed which
gives a measure of the additional attenuation and not the absolute value of the
height of the obstruction. This becomes
so important with smooth obstructions
that it can be considered that only at
frequencies below 1000 MHz can useful
propagation be obtained beyond the
line of sight except in the case of abnormal
ducting conditions or, of course, by means
of the troposcatter mode of propagation.
This has two results: one favourable and
the other unfavourable. The favourable
aspect of the situation is that one can
anticipate the successful operation of
much longer hops in the VHF and low
UHF frequency bands, without intermediate repeaters. The unfavourable aspect
is the greater range over which harmful
interference can be caused by a VHF or
UHF signal and the difficulties caused by
over-reach interference when the same
frequencies are repeated along a route
consisting of several hops. One has to
remember that, in considering interference
and over-reach problems, it is necessary
to take into account the propagation
conditions which exist only during very
small percentages of the time when ducting
or other effects are favourable to the
unwanted interfering signal while the
wanted signal remains at its normal
level or may even be suffering from poor
propagation conditions.
Returning for a moment to the question
of path length, there is one further aspect
of propagation in the bands below
1000 MHz which is worthy of attention.
As is mentioned above, one can expect
to operate longer hops at these frequencies.
Now, the variation of effective earth

radius factor k, is not a function of
frequency. However, the minimum k
to be anticipated does rise as the path
length increases, as shown in figure 4.
So, as a generalization, one can say that,
because of the longer path lengths possible
at frequencies in this range, one has less
to worry about as far as encountering
very low values of k is concerned.

IV. Noise considerations

In considering what is wanted in terms of
noise performance from a radio-relay
system, it is the type of circuit to be
provided which matters and not the means
of providing it. If the circuits provided
are to form part of an international
system or the main national extension
of the international system, then CCIR
Recommendations 393-1 and 395-1 indicate the performance to be aimed at.
Recommendation 393-1 gives a guide for
the design of equipment which, were it
to be connected in the form of the hypothetical reference circuit, would perform
to the stated standard. Recommendation
395-1 indicates the variations to this
performance which can be tolerated on
real links. Unfortunately it is not very
common to find radio-relay equipment
in the VHF and UHF bands which will
meet these standards, although one or
two modern equipments do, in fact, do so.
It is not difficult to achieve a performance
in respect of path dependent thermal
noise which would be quite acceptable.
But the equipment is normally manufactured on the base-band repeating
principle, which means that modulator-

a

)

Figure 3 — Roughness criteria
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demodulator noise enters into every hop
and, as a result, the total equipment
thermal and intermodulation noise make
compliance with Recommendations 393
and 395 virtually impossible. If however
one looks at CCITT Recommendation
G..123 for circuit noise in national networks, one sees that a maximum noise
of 2000 pW psophometrically weighted
at a OdB reference point, is considered
tolerable on the circuits between local
exchanges and primary centres and between primary and secondary centres.
This has led the Australian Administration to adopt, as a standard for
VHF junction circuits, a noise performance of 2000-i-5L pW where L is the
length of the circuit in miles. This
is not significantly different from
2000+3LpW if L is expressed in kilometres and here we see the compatibility
with the 3L pW which are mentioned in
both Recommendations 393 and 395.
The above appears a reasonable approach
to the design problem where the circuits
provided are comparatively short, up to
perhaps 250 km.
If one wishes to use a VHF or UHF
system for a longer route then it is perhaps
worth comparing the performance with
that which is recommended for the
alternative types of system which are
mentioned in the introduction. For
example, CCITT Recommendation G.311
for open-wire line carrier systems proposes
a limit of 17 500 pW for line noise and
2500 pW for the terminal multiplex equipment. To compare with a radio-relay
system, one might divide the line noise
allowance into 5000 pW, or 2 pW/km
on a 2500 km hypothetical reference
circuit, for path dependent thermal noise

b)

Figure 4 — Geometrical relationships for within-the-horizon paths
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and the remaining 12 500 pW for equipment noise. This could be distributed at
about 250 pW per hop between 35 or
36 hops of around 70 km each.
A comparison with the performance
called for in CCIR Recommendation
397-2, paragraph 3, for troposcatter
systems, is rather less rigorous.
There is unfortunately, one further hazard
to achieving good noise performance
with VHF or UHF systems which has
been identified in Finland, Norway and
Australia. This hazard is intermodulation
noise which arises as a result of long
delayed echoes from side reflections in
the propagation path. This phenomenon
is largely unpredictable but there are
two practical measures which can be
taken to reduce its effect. One is to polarize
the antenna at 45° and the other is to
reduce the beamwidth by using antennae
of higher gain.

V. Radio equipment

Modern VHF and UHF radio-relay
equipment is invariably solid state throughout. At the frequencies in this range
power outputs of the order of 10 to 20 W
are readily achievable and this comparatively high output power is used to
compensate for some other factors where
losses are greater or gains are less in
this part of the spectrum (for example,
the increased obstruction loss mentioned
above which may result from the difficulty
of obtaining the desired Fresnel zone
clearance). In this band too, one can
expect fairly low receiver noise figures
of the order of 5 or 6 dB. This, coupled
with the restricted intermediate frequency
bandwidth, leads to figures for the
FM improvement threshold of below
—90 dBm. The low threshold and the
more restricted range of fading experienced
in these frequency bands means that one
can tolerate a greater path attenuation
than is the case in the normal microwave
bands above 1000 MHz. An example of
a typical receiver response curve of thermal
signal-to-noise ratio against input RF
signal is shown in figure 5.
VHF and UHF radio-relay equipment
is normally designed on the principle of
direct modulation of the transmitted
carrier or a sub-multiple thereof, without

the introduction of an intermediate frequency in the transmitter. As a result
of this, repeater equipment operates on
the base-band repeating principle although
some older valve-type equipment used
heterodyne repeaters. This particular type
of equipment has been used extensively
in the English-speaking countries of
Africa, and elsewhere.
From capacities of 12 channels up, this
type of equipment uses standard multiplex
usually in the super group whose frequency
spectrum extends from 12 to 252 kHz.
This leaves the portion of the base-band
spectrum below 12 kHz free for provision
of an engineering order wire channel
and also for any tele-signalling and
control apparatus which may be necessary
for remote stations of the system. The
tele-signalling is usually of a fairly simple
form where the closing of a contact
indicating a fault or alarm condition in
the remote station changes over the
condition of a voice frequency telegraph
tone and this change is in turn detected
at the supervising station and brings
up the necessary alarm there. Not only
is it possible to supervise the functioning
of the radio equipment itself, but also
one may keep check on the functioning
of the power plant and things like aviation
warning lamps and whether or not the
door to the station is open, giving a
warning of unauthorized entry.
Study Group 9 (Fixed service using radiorelay systems) of the CCIR is studying
a question which refers to radio-relay
equipment for the provision of telephone
trunk connections in the new or developing countries. The current state of
their work in this field is contained in
Report 379-1 which was revised at
the Plenary Assembly of the CCIR held
in Geneva in July 1974. Annex 1 to this
report gives some preferred characteristics
for the equipment.

VI. Antennae, feeders and masts

The types of antenna commonly used in
the VHF and low UHF band are Yagi
arrays, corner reflectors, and parabloids
(at the higher frequencies in the band),
Helical antennae are also sometimes used.
Yagi arrays may be used at any frequency
in the band and are often stacked and
bayed in order to give greater directional

gain. Gains of up to 16 dB with respect
to a dipole are obtainable in the 146174 MHz band from an array consisting
of four 6-element antennae. The beamwidth of such an array to the 3 dB points
will be about 25° overall. Figure 6 shows
a station where several such antennae
are installed.
The corner reflector type of antenna has
a rather similar performance to that of
the Yagi array with perhaps slightly
less forward directional gain but a rather
better front-to-back ratio. This type of
antenna is also found in multiple units
for increased gain.
From the 450 MHz band upwards, the
parabolic antenna is commonly encountered in sizes up to 5 m diameter. The
parabolic antenna of 3 m diameter (which
is a convenient and easily manageable
size to use) has a gain of about 20 dB
with respect to an isotropic radiator and
its beamwidth is of the order of 15°.
It is evident therefore that the antenna
gains available at the VHF and low
UHF frequencies are rather less than one
would expect for antenna gains in the
microwave band. This is certainly a
considerable disadvantage in the use of
this band of frequencies since the lower
gain enters into the transmission equation
twice—once at the transmitter and once
at the receiver. The disadvantage is,
however, compensated to a fairly large
extent by the higher powers available at
these frequencies and by the lower propagation attenuation which is suffered.
Although the requirements to limit the
voltage standing wave ratio (VSWR) are
not so severe in view of the limited number
of channels carried by systems in the
VHF and low UHF bands, care is necessary to ensure that intermodulation distortion from this source does not rise to
an unsatisfactory level. For smaller
numbers of channels a ratio of 1.5:1
will be sufficient but, at the higher
capacities, 1.2:1 should be aimed at.
This is a design problem over which the
user has little control except to check
that satisfactory tolerances are met. In
general it is easier to achieve a sufficiently
low VSWR over a wide band with parabolic than with Yagi antennae.
At the longer wavelength corresponding
to the VHF and low UHF frequency
band the use of waveguide as a means
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of connecting the transmitter to the
antenna becomes impracticable. Coaxial
cable is, therefore, invariably used. This
may have a solid or foam dielectric or
may be of the semi-airspaced type. The
cables range in size from about 9.5 mm
up to 41.3 mm. Larger sizes do exist but
they are not commonly used except perhaps in the case of troposcatter systems.
The range of attenuation with which one
will be faced is from 8.7 dB per 100 m
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for a 9.5 mm foam dielectric cable down
to 1.4 dB per 100 m for a 41.3 mm air
dielectric cable. The choice of size of
feeder will obviously depend upon the
height of tower and the consequent length
of the feeder and how much loss can be
tolerated in the system design. It is rather
important in this connection to ensure
that the main feeder is brought as close
to the radio equipment as possible.
Cases have been encountered in which
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Figure 5 RF signal

Typical thermal noise versus input

the loss in a flexible feeder tail within
the equipment room was equal to the
loss in the entire main feeder on a 75 m
tower. Attenuation characteristics of two
typical sizes of coaxial feeder cable using
on the one hand foam and, on the other,
air dielectric are given in table 2. The
loss at 400 MHz is compared with the
loss at the lowest standard microwave
frequency. The cost figures on the right
hand column are in pounds sterling at

Table 2
Attenuation of coaxial cables

attenuation
(dB/100 m)

450 MHz 2 GHz

relative
cost
(pounds
sterling)

12.5 mm
foam
dielectric

6

17

0.85

12.5 mm
air dielectric

5

12.5

1.51

22 mm
foam
dielectric

3.5

10.5

2.16

22 mm
air dielectric

2.4

5.8

2.43

January 1972 and are, therefore, useful
only to provide a comparative level of
cost.
Because of the very much larger beamwidth of antennae in the range of frequencies below 1000 MHz, the requirements for rigidity in the masts or towers
supporting the antenna are not so stringent
as they are in the case of towers for
microwave antennae in the higher frequency range. Yagi antennae offer a very
small effective area for wind resistance.
The corner reflector presents an appreciably greater wind resistance while the
parabolic antenna has greater resistance
still. In this frequency range open grid
or mesh parabolic antennae are sometimes
used with the intention of reducing the
wind resistance and consequently easing
the requirement for tower strength. A
picture of an antenna of this type appears
in figure 7.

VII. Single channel equipment

Up to the present point in this paper,, the
discussion has principally dealt with
small capacity multi-channel systems operating in the VHF and low UHF bands
and used for trunk or junction circuits
between exchanges. There is however a
further class of VHF (occasionally UHF)
equipment which finds a place in the
general telecommunications network. This

is the single channel radio (figure 8). It is
primarily used to connect remote subscribers to their nearest telephone exchange
or, in some cases, for connections between
very small rural exchanges. This can be a
very useful means of transmission in
situations where telephone population is
widely scattered and it is difficult or
expensive to serve the subscribers by
the more conventional means of cable or
open-wire distribution. The equipment
designs and the route planning considerations for this type of equipment are very
similar to those encountered in setting
up a route using multi-channel apparatus.
However, there are one or two features
of particular interest which should be
mentioned which apply to the single
channel type of equipment.
The first of these features is the possibility
which exists of mounting the radio
equipment in a hermetically sealed box
which may be attached to the pole which
supports the antenna. Remote subscribers
seldom helpfully build their houses on
the tops of hills but more often down in
the valley close to a source of water.
This is inconvenient from the point of
view of radio propagation and it is,
therefore, useful to be able to mount
the radio equipment on top of the nearest
hill and to connect from there to the
subscribers' premises by a short length
of open-wire line.
The biggest practical headache to the
use of single channel VHF equipment
either for subscribers' circuits or for
exchange junctions is to be sure that you
obtain the correct form of signalling
which is required over the circuit. Of
course, the equipment is normally designed
to have a form of signalling unit and the
line signalling is no problem. This usually
operates on the standard out-of-band
3825 Hz tone system. It is the conversion
between the line signalling and what is
required in the exchange or the subscribers'
premises which has to be rather carefully
looked at. In some cases what is required
is that the subscriber be able to dial
in to an automatic exchange. In other
cases the connection may be between
two magneto exchanges or two automatic
exchanges. It is therefore essential to
check the signalling conditions which
the supplier offers, to make sure that
they provide the conditions which are
required in any particular situation.

The question of signalling is also quite
frequently tied up with the measures
which are taken to achieve economy of
primary power, especially primary power
at the remote station. It is normally
very desirable that, in the remote station,
the power consumption should be as low
as possible, and, in order to achieve this,
it is usual to arrange that the transmitter
at that station remain switched off until
it is called into operation, either by the
remote station initiating a call or the
receiver receiving a call from the main
station. Thus one will normally find
devices for muting the receiver when there
is no incoming signal and for switching
on the transmitter when it is required.
Furthermore, if the switch is operated
by the receipt of a signal which is the
equivalent of a loop at the subscriber
instrument, arrangements must be made
to prevent the switch-off of the transmitter
during dialling pulses. These additional
complications are, however, well justified
by the saving in consumption of primary
power, which may be reduced from
something of the order of 600 mA in
the traffic condition to 25 mA in the
standby condition in the case of a typical
equipment with a 1 W RF output power.
The possibility of mounting single channel
VHF equipment on a pole or antenna
support structure and thus doing away
with the necessity for a building tempts
one to consider whether this sort of
equipment could not be used for small
junction routes requiring more than one
channel. This has to be costed out. In
a period of rapidly changing prices it
would be foolish to try to give an indication of the break-even point at which
it would become cheaper to erect buildings
and put in a small capacity multi-channel
system rather than a number of single
channel systems in parallel. However,
in cases where a very small route requiring
less than about 6 channels is required,
it will be well worth while to carry out a
comparative cost study to decide whether
it is cheaper, in the long run, to install
a small multi-channel system or several
single channel systems in parallel. Such
a study carried out some years ago,
considering a typical system, showed
that, up to about 3 or 4 channels, the
parallel single channel system, without
repeater buildings, worked out cheaper.
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Figure 7

Figure 6

Figure 8

This of course assumes that adequate
spectrum space is available, but in the
remote areas where this sort of debate
is likely to arise, this is a reasonable
assumption.

VIII. PCM systems
So far in the paper no mention has been
made of PCM systems. Work on these
470

is still largely at the experimental stage
and some information on the present
state of development is given in Annex II
to CCIR Report 379-1 mentioned above.
To sum up what is reported there, it
seems possible to develop 24- or 30channel PCM systems in the 450 or
790-960 MHz bands and 2 x 30-channel
systems at 1500 MHz with transmitterto-transmitter and transmitter-to-receiver
frequency spacing of the same order as
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that mentioned
systems.

above

for

analogue

Although performance information on
such systems is still limited, it can be
expected that PCM systems will tolerate
lower carrier-to-noise ratios but that, if
the carrier falls below the critical level,
the degradation in performance will be
very rapid.
( Original language: English)

The grouch and de/elopment rate
of mobile telephone and
paging systems
in the United States
■

by
Clay C. BURTON

Introduction

T

demand for efficient and reliable
mobile communication services is
more acute than ever before. One need only
survey the communications industry journals to realize the degree of concern that is
expressed all over the world for additional
mobile communications. For example, the
September 1974 issue of the Telecommunication Journal published an article entitled
"Advanced mobile telephone systems—
HE

now! ". In the August 1974 issue of Telecommunications there was an article concerning the role mobile communications
play in improving " vehicle utilization and
efficiency" in Europe. The Arthur D.
Little Company of Cambridge, Massachusetts, United States, recently completed
a massive study entitled " World mobile
telecommunications". In its prospectus,
the Little Company stated that " by 1980
the world-wide market for mobile telecommunications equipment could easily
double ".

The United States has relied on mobile
communications as an integral part of its
daily life perhaps more than any other
country. While there are certainly some
who operate mobile radio telephones for
their social prestige factor, the majority of
operators rely on them to enhance the
efficiency of their business day. The time
and resources saved, and the emergencies
met head-on, have been well covered in
papers dealing with the desirability of mobile communication services. The need for
these services is virtually an undisputed
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fact. How to expand them efficiently and
reliably is the issue most often discussed by
those involved in providing the service.
The United States Federal Communications Commission (FCC) recently received
two inquiries from the Radio Division of
the General Direction of Posts and Telegraphs, Finland, concerning the growth
and development of mobile radio telephones in the United States. The inquiries
stated that mobile telephones were " rapidly growing in both number and importance " in Finland, and that a network was
planned to " spread all over the four northern countries: Sweden, Norway, Denmark
and Finland". These inquiries were sent to
the Commission because it regulates the
oldest, largest, and most diverse mobile
communication systems in the world. Also
the United States has had perhaps the
most experience in dealing with the pains
of growth and technological development.

regularly involved in communication services for hire. Subsequently, in August of
1945 the Commission authorized experimental two-way radio telephone systems on
land, water, and in the air. These systems
were scheduled to begin testing the following year.
On 30 September 1946, the Commission
designated 152.03 and 157.29 MHz for
mobile experimentation for other than
regular telephone companies. The early
users of these frequencies became the pioneer miscellaneous common carriers (MCC).
Their nomenclature has changed over the
years to limited common carriers (LCC)
and to the present day radio common
carriers (RCC). In 1949 the Commission
recognized the RCCs as permanent entities
within the category of domestic public land
mobile radio service (DPLMRS). This
action with an allocation to it of an exclusive block of frequencies for the purpose of
" fostering the development of competing
systems, techniques, and equipments " literally created the RCC industry. Since
then RCCs and telephone companies have
competed in the rendering of mobile communication services.

Land mobile radio telephone

The concept of a mobile telephone service
which would link a mobile unit with a land
line public telephone network was not a
new idea when a manual mobile telephone
service (MTS) operated in the United
States during the late 1940s as an experimental service. Steamships and railroads
had for many years offered telephone service to their passengers. Vessels on inland
waterways and the Great Lakes (between
Canada and the United States), more than
ocean-going vessels, were capable of providing this communication service. Following an informal hearing before the Commission in October 1940, six frequencies
were allocated for radio telephone communications with vessels on the Mississippi
River, a major waterway. In the mid-1940s
American Telephone and Telegraph Company (AT&T), the largest telephone company in the United States, and independent
telephone companies asked for frequencies
for mobile radio common carrier type communications. This was a new concept—mobile radio telephone service provided by a
public utility, as opposed to an adjunct
service provided by private enterprise not
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By 1949 the experimental mobile radio telephone industry had grown to a level where:
telephone companies were providing services in 146 major cities, RCCs were operating in 64; spectrum space had been allocated between 25-30, 44-50, 72-76, 152-162,
and 450-460 MHz for mobile operations;
there were 795 mobile radio stations authorized under DPLMRS and air—ground
radio telephone service was provided
through coastal marine stations to 606 aircraft. Due to the supply and demand for
the service; the Commission prescribed an
order of preference for carriers to serve new
customers and in large metropolitan areas,
such as New York City and Los Angeles,
interference problems were beginning to
occur as a result of telephone companies
and RCCs competing in the same areas.
Already under consideration, prior to becoming a regularized service as opposed to
experimental, was the need for expansion.
Specifically there was the question of
whether 30 MHz of the UHF television
spectrum could be allocated between 470500 MHz for future mobile use.
During 1950, its first year as a regular service, the mobile radio telephone industry
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was providing service to 24 000 mobile
units and had expanded to the point where
comparative hearings were required to determine who amongst competing applicants should be granted base station authorizations. The Commission received over
1300 applications for licences with hearings
required in most large metropolitan areas
such as New York City, Chicago, and Los
Angeles. There were simply more applications for radio station licences then the
allocated spectrum could accommodate.
The supply and demand problem in mobile
telephone service existed at its birth and
has over the years plagued its quantitative
growth while abetting its qualitative development, i. e., the lack of frequency space
to accommodate additional mobile traffic
has been an impetus to technological development to compensate for the lack of
additional channels. In hopes of finding
means to relieve congestion, the Commission conducted hearings to determine if 150
new channels could be provided in the
space between 470-500 MHz which was
already under consideration. Also the
Commission was reviewing technical considerations to reduce channel separation
from 120 to 60 kHz, i.e., channel splitting.
For the next decade, the demand for service
continued to outstrip all available supplies;
channel clogging was commonplace in
most large cities of the country. In the severest areas, a waiting period of an hour
or two to place or receive a call was not unusual. In two years, 1950-1952, the number
of mobiles served in the 373 cities which
had base station facilities had increased to
34 000. During the 1950s the Commission
addressed itself each year to the problem of
supply and demand, and focused almost
exclusively on means to make the current
allocations more efficient, reinforcing the
need for technological development.
On 11 July 1950, the Commission concluded that the 470-500 MHz spectrum was
best left exclusively to television broadcasting and that consideration should be
given by the carriers to other methods to
relieve congestion. It made three basic
suggestions:
1) closer channelling;
2) improved operating techniques, e.g.,

single-sideband and multiplexing;
3) frequency sharing on a geographic basis.

Subsequently, 60 kHz separation in lieu of
120 kHz was established for RCCs. It had
been previously required only of the telephone companies.
However, the pressure did not subside with
mere channel splitting. The telephone companies, represented by AT&T and the
United States Independent Telephone Association, requested additional frequency
allocations. In 1953 the Commission, in an
attempt to meet the demand, adopted new
rules to rearrange the 450-460 MHz spectrum to permit an increase in the flexibility
of assignments and approved developmental authorizations to again reduce channel
separation in the 152-162 MHz band.
At the end of the decade, with congestion
still the foremost problem facing the mobile industry, two major events occurred.
In 1958 several independent telephone companies began operating fully dial-operated
systems. Sweden in the early 1950s had embarked on a fully automated system, but
only on a very limited scale. The United
States, however, had limited itself almost
exclusively to the development of manual
systems, in spite of the fact that a dialoperated system is more efficient. The increased efficiency is not necessarily attributable to the fact that operator time spent
handling a call is reduced, but rather that
an operator does not respond to bogus calls.
In a heavily congested area, the interaction
between numerous pieces of radio telephone equipment can frequently generate a
spurious radio signal which will result in an
operator responding to a call that is not
there. Also, the individual mobile unit's
efficiency is increased because the operator
is not required to monitor his equipment
to determine if a channel is available prior
to placing his call.
The second event, in March 1959, was
AT&T's presentation of its " broadband "
proposal to the Commission in Docket
11997. Its proposal was to centralize channel control which would permit more
efficient reuse of each frequency in separated geographic areas. This was the initial
high capacity consideration for land mobile systems designed to provide higher
quality service to a greater number of
mobile units, i.e., quick channel access. As
the concept matured it was designated interim mobile telephone service (IMTS) and
later became known as improved mobile

telephone service. The development of
IMTS began in 1961 and after two years of
research by Bell Laboratories of AT&T,
and its sub-contractors, initial trials were
held at Harrisburg, Pennsylvania. The
following year a version of IMTS was in
service in various areas throughout the
country. The principal features of IMTS
are: dial operation, automatic channel selection, and varying degrees of automated
billing and traffic record keeping. While
IMTS has helped to improve efficiency, it
is no panacea to the major problem confronting mobile telephone service—too few
frequencies.

that this would only provide limited relief
and that the only truly effective solution
was additional frequency allocation.

Frequency apportionment and assignment
considerations in the land mobile services
had begun in the early 1940s leading to a
decision, in 1949, that an area in the 25890 MHz spectrum was best suited for
mobile use. Of that space, 60% was allocated to radio and television broadcasting,
34 % for government use, and the remainder was divided amongst aviation, marine,
amateur, citizens, and land mobiles. Less
than 5% of the spectrum had been allocated to mobiles. In 1966 there were an
estimated 250 000 000 transmitters operating in this space with an aggregate investment of approximately 1 500 000 000 US
dollars. The scarcity of spectrum space in
such a voluminous service lead the Commission to state in its 1966 Annual Report
that " one of the most crying needs for
frequency space exists in the land mobile
service ".

The upper channels were not ready for mobile use due to the absence of equipment
and the reallocation of the first seven would
have imposed an unreasonable financial
burden on the currently operating stations.
Therefore, the Commission decided to explore sharing with the lower seven channels.
The result was that the Commission adopted on 20 May 1970, Docket 18261 to permit land mobiles to use two lower channels
in the ten largest urban areas of the country. For example, New York City was
authorized to operate on channels 14 and
15 and Washington, DC, was authorized
to use channels 17 and 18. Licensing for
this type of operation began the following
year.

An Industry Advisory Committee for Land
Mobiles was established in 1964 to specifically address itself to the problem of congestion. The Committee reported two years
later that after consulting with hundreds
of people in the field from industry, manutacturing, and consumers it concluded that
the most promising relief was through a
programme of frequency sharing with television, recommending that tests be conducted. Tests were subsequently conducted
in Washington, DC, with VHF and UHF
television, concluding that sharing, though
feasible, would result in some interference
to master television antenna systems and
closed wire distribution systems. A formal
Committee report was submitted to the
Commission on 30 November 1967. It
stated that the service's ability to handle
the demand had improved through the
continuing reduction of channel width, but

On 20 March 1968, a Commission staff
report, " Studies on additional frequency
space for the land mobile radio services",
was released. In regard to sharing with
UHF television, the report stated that
relief could possibly be achieved through:
1) sharing with the lower seven channels
(14-20);
2) reallocating the lower seven channels;
3) reallocating the upper channels (70-83).

In June 1968, Stanford Research Institute
(SRI) was awarded a contract to study the
problems of mobile congestion. In August
of the following year, it issued its final report stating that congestion could only be
resolved on a channel-by-channel basis in
each region. This would require both a
national and regional spectrum engineering
and management programme to examine
interservice loading and frequency use. The
report suggested that offices be established
to:
1) study local needs;
2) manage the currently allocated spectrum;
3) determine local service loading factors;
4) observe regional propagation characteristics.
Following these recommendations a Spectrum Management Task Force was created
in February 1970 to analyse frequency
management on a decentralized basis and
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to assist the SRI in spectrum management
with emphasis on frequency selection and
assignment. The first area studied was
Chicago, Illinois.
Through Docket 18262, in July 1968, the
Commission opened proceedings in the
900 MHz spectrum for land mobile service.
This proceeding is proposing additional
frequency allocations to implement a high
capacity mobile radio telephone service. It
has continued to the present with virtually
few resolutions agreeable to all of the major interests concerned in the outcome.
This current high capacity consideration is
the progeny of AT&T's " broadband"
proposal of 1959. When Docket 18262 was
opened, a major concern of the Commission was the development of equipment to
operate in the spectrum. Over the past
seven years, technological innovation has
substantially mooted any questions concerning technical feasibility. The major
problem currently facing the industry and
the final resolution in Docket 18262 is: who
will be permitted to engage in 900 MHz
services. The Commission is required by
its enabling act to " encourage the larger
and more effective use of radio in the public interest". It also is required by statutory
and case law to consider whether any " contemplated project will advance the public
interest" within an " economic system of
private enterprise". Within these broad
guidelines, the Federal Communications
Commission must allocate the use of this
spectrum amongst vigorously competing
private interests.
Since its initial decision in May 1970, the
Commission has reconsidered its position
and has attempted to modify the allocation
to include interests which were initially
excluded from participation. On 7 and 8
May 1973, oral arguments were heard in
this proceeding to determine the ultimate
future of the 806-960 MHz band. On 17
June 1974, former United States Supreme
Court Justice, Abe Fortas, representing the
National Association of Radiotelephone
Systems (NARS), petitioned the Commission for a Stay, to prohibit further action.
The former Justice and the President of
NARS have subsequently asked the United
States Senate Subcommittee on Anti-trust
and Monopoly to hold hearings on the
anti-trust implications of the Commission's
decisions in Docket 18262. As a result of
the United States Department of Justice
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anti-trust suit against AT&T, NARS, on
29 November, petitioned the Commission
to reopen 18262 for further "evidentiary
hearings ", setting aside the order to Stay
further action in the matter. In summary,
the future of service in the 900 MHz spectrum is no longer limited by technological
obstacles. The problem of congestion which
has plagued the growth and efficiency of
mobile radio telephone service is in essence
solved. The obstacle now to be hurdled is:
who will be permitted to provide this high
capacity service. The future offering of
mobile radio telephone service by telephone companies, perhaps the future
existence of the RCC industry, and the future of mobile telephone communications
in the United States will all be determined
in 18262.

Radio common carriers

Radio common carriers (RCCs) provide
both mobile telephone and one-way paging
services on frequencies allocated to them
by the Commission. In providing these
services, they compete not only with one
another but also with local telephone
companies in a majority of the nation's
metropolitan areas.
A major problem which plagued competition by the RCCs for their first 11 years
of operation was the denial by AT&T to
provide interconnecting services with its
land line facilities. AT&T refused interconnection, stating that it would violate tariff
" resale prohibitions ". Therefore, RCCs
relayed their subscribers' messages manually through message relay systems and
public dispatch systems. Message relay
services provided subscribers with a dispatch secretarial arrangement whereby an
RCC operator would receive telephone
messages for or from the mobile subscribers and would then relay them to a land
line telephone exchange number or another
mobile unit. Direct dispatch services provided the subscribers with direct communications from their offices or plants to their
mobile units. The subscribers shared a
common base station by means of extraordinary telephone lines and, where these
lines were not available, an RCC dispatch
station would provide a small fixed trans-
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mitter-receiver station enabling the subscriber to communicate with his mobiles
through the base station.
In 1960 negotiations began with AT&T for
interconnection contracts with the RCCs.
An agreement was finally reached in the
early 1960s which recognized the RCCs as
co-carriers and permitted them interconnection with the public land line telephone network. All forms of the interconnection
agreements with AT&T's operating companies required access fees from the RCCs.
The RCCs felt that these were one-sided
assessments since they were paying for
access to the telephone network, but telephone companies were not paying for
access to the RCCs' mobile radio telephone
subscribers. The RCCs argued that the
telephone companies were receiving the
benefit of toll charges for traffic they were
generating through their subscribers. Even
where the mobile unit was a one-way
paging receiver, each page would generate
at least one land line call and possibly two.
In the initial systems dial equipment was
not available. Therefore, mobile calls were
handled manually, utilizing special mobile
switchboards. With this equipment, it was
possible for an RCC operator to connect
mobile equipment to the network, thereby
permitting communications between a
mobile unit and any land line telephone in
the world. As a result of technological
advances, since 1970 most RCCs have been
providing a full complement of public
mobile communication services: dispatch
service, interconnected telephone and
paging services, and automatic dial services.
The carriers currently can offer to their
subscribers a fully automatic dial system
and operator access for secretarial assistance. Calls can be automatically diverted
to an operator when a mobile unit fails to
answer an incoming call. When he returns
to his vehicle, a message light alerts him to
the fact that an operator may be holding a
message for him. This secretarial assistance
increases the efficiency of the communications system, in addition to offering a
service of unique benefit to a mobile telephone subscriber.
During the last ten years, the RCC industry
has experienced an average annual growth
rate of approximately 25 % for mobile telephone and one-way paging services. There
are currently approximately 700 RCCs
operating in the United States providing

services in about 800 locations within the
50 States and associated territories. They
appear to be competing well with the telephone companies, since they can now offer
identical services.

agreements stems from the highly competitive nature of the paging services. The
agreement usually results where two carriers have adjacent or overlapping service
areas and requests from their respective
subscribers who travel in the two areas for
coverage in both.

One-way paging

Due to the cost of equipment, maintenance
and administration, the Airline Communications Administration Council and the
Air Transport Association of America have
opposed offering this service to commercial
airline passengers. Service to passengers
was considered in tests conducted by Trans
World Airlines and another carrier in the
1957 experiments with AT&T's facilities.

Air—ground radio telephone

Paging is by far the most efficient form of
mobile communications. The volume of
subscribers which can be accommodated
within a limited frequency spectrum and
capital investment is the key to its efficiency.
The essence of paging is a mere notification
to a subscriber that someone wishes to contact him. In its simplest form, upon receiving the " beep ", a subscriber calls a
prearranged land line telephone exchange
number for a message.
In 1951 one-way paging was inaugurated in
the United States by Air-Call in New York
City. By mid-1952 the number of applicants
for paging authorizations in New York
City, Washington, and Chicago had already exceeded the frequency space available, requiring additional channel authorizations for the service. Twenty years later
there were well in excess of 100 000 paging
subscribers in the United States. Over the
years since its inception, paging units have
dramatically decreased in physical size and
have increased in the sophistication of the
service they perform. Presently a miniature
pocket receiver can receive either a telephone communication consisting of a tone
and voice message or a tone-alert signal
which notifies the subscriber to take a
predetermined course of action. Since the
early 1970s automatic dial terminals have
made it possible to contact a paging subscriber directly from any land line telephone
by dialling his paging number, not merely
to alert him with a tone signal, but also to
provide him with a short message.
Through intercarrier agreements, the industry recently embarked on a new approach to increase the effective service area
in one-way paging. An intercarrier agreement is a means whereby one carrier may
use the facilities of an adjacent or overlapping carrier and thereby mutually expand their respective areas of operation,
without the delay and expense of litigation
or mutual prohibition. The desire for these

When land mobile radio telephone service
became a regularized service, there were
approximately 600 experimental air—
ground radio telephone authorizations. Service was provided through coastal marine
stations which connected the aircraft to the
nation's land line telephone network.
In 1957 developmental authorizations and
evaluations began in the 450-460 MHz
spectrum. Aircraft conducted tests through
AT&T's facilities in New York City,
Chicago, and Detroit. It was concluded
that the coastal stations could not handle
the traffic volume of such a service and that
their geographic limitations hampered
further development. The tests led to the
conclusion that an air—ground service on
a nation-wide basis was feasible and in the
public interest. The following year the
company petitioned the Commission for
regularization of the service through
Docket 11995, but it was not authorized
pending further evaluations.
The development of air—ground service
required a much more lengthy period of
gestation prior to becoming a regularized
service, due to its more stringent technical
requirements and limitations. For example,
a single frequency cannot be reused within
a distance of less than 800 km from a base
station and base station signalling must be
limited to 5 W, resulting in an average
range of 320 km for an aircraft at 1500 m.
In February 1970, the Commission did
approve regularization through a planned
network of 95 exclusive air—ground stations, of which approximately 30% are
currently authorized. Presently, about
1000 business and private aircraft are
authorized to operate radio telephones
with an estimated traffic of 55 000 calls
last year. The growth of this service has
not developed as expected.

Conclusion

The growth and development of mobile
radio telephone and paging services in the
United States has been cautious and slow.
The telephone companies and RCCs have
been providing an adequate service, but
they have never been able to satisfy the
demand. Competition has both encouraged
development of the services, each carrier
seeking to lure subscribers to his particular
service, and retarded their growth, through
competion for frequencies to be allocated
by the Federal Communications Commission.
The future is brighter. When the allocation
of 900 MHz is finalized and a high-capacity system is implemented, the supply
should be capable of meeting the demand
through the end of the century. In one-way
paging, the wrist-watch size unit is under
development. Also under consideration are
visual displays and alarms to notify the
subscriber when he is out of range of his
carrier's coverage. Growth in the air—
ground service will probably continue at
its slow pace, unless commercial carriers
offer the service to their passengers.
The radio telephone and paging carriers in
the United States have pioneered the
growth and technological advances of the
services. The problems which emerging
systems will encounter will probably be
similar to those they faced during the last
quarter century. Hopefully new systems
will be able to analyse their particular problems in light of this history and prior
research studies, thereby reducing research
and development expenses, and expediting
new system development.
(Original language: English)
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An assessment of the magnitude
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using realistic electron density
and collision
frequency models
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ABSTRACT
The amount of absorption on HF oblique transmissions due to the F-region is studied using realistic electron density
and collision frequency models. It is seen that the F-region absorption for modes near the MUF for paths of 2000 to
3000 km rarely exceeds TO to 2.0 dB, and the F-region absorption is significant only when the radio wave suffers
severe dispersion and retardation.
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I. Introduction

't^he absorption that an HF radio wave suffers as it propagates through the ionosphere is dependent upon the
electron density, the frequency of collisions between the
electrons and the ambient atmospheric constituents, and the
(electron) gyrofrequency along the entire path traversed by
the radio energy. Further, the absorption is a function of
the frequency of the radio wave,/j and the relative magnitudes off and the ionospheric plasma frequency, fN. If the
ratio fN/f approaches zero, the refractive index does not
differ significantly from unity, and the absorption is approximately proportional to the product of the electron density
and the electron collision frequency. If, on the other hand,
fN/f is near unity, the radio wave is significantly retarded and
it can be shown (for instance, Alpert (1963) [4]) that the
absorption is dependent upon the collision frequency and
the group and phase paths of the radio wave. This latter case
has been termed ' deviative ' absorption while the former is
referred to as 4 non-deviative ' absorption.
Because of the need for accurate predictions of the field
strength of ionospherically propagated HF radio waves,
there has evolved over the years a number of techniques to
specify the absorption, the most notable of which are those
reported by Lucas and Haydon (1966) [2] and Barghausen
et al (1969) [3]. These methods attempt to estimate the
amount of absorption of radio waves reflected from the
F-region on their passage through the D- and F-region
assuming only non-deviative absorption. More recently,
George (1971) [4] and George and Bradley (1973) [5], have
developed a technique to estimate non-deviative and
deviative absorption for HF waves in the D- and F-region.
When compared against actual measurements of the field
strength of radio waves reflected from the F-region it is
consistently observed that all methods underestimate the
amount of signal decrease that is measured (Bradley and
Howard (1973) [6]). It is of interest, therefore, to determine
if this discrepancy is due to inaccuracies in the basic models
of the D- and F-absorption or whether absorption from
other ionospheric levels, in particular the F-region, is large
enough to account for the differences between observation
and prediction.
In this paper we attempt to determine numerically the
magnitude of the F-region absorption for HF waves that
are reflected from the F-region and HF waves that are
propagated through the F-region. The F-region absorption
was determined by employing ray-tracing techniques in

conjunction with realistic models for the ionospheric electron
density and collision frequency. Since the electron collision
frequency is critically dependent upon the electron temperature, Te, use was made of the observations of Te reported
by Evans (1967, 1971) [7> 8] to develop self-consistent models
of the electron density and collision frequency. In order to
determine the relative magnitude of the F-region absorption
and the D- and F-region absorption, estimates of the D- and
F-region absorption were obtained using the model described by George (1971) [4]. It will be seen that for waves having
one F-region reflection, the amount of absorption at the
maximum usable frequency for a particular path generally
does not exceed 1.0 dB. On the other hand, the F-region
absorption increases quite rapidly for the high-angle propagation modes and, in regions near penetration, is significant
compared to the D- and F-region absorption for trans-ionospherically propagated HF waves.

II. Models

Since our results and the conclusions derived from them are
based upon a numerical simulation, it is necessary that the
various models used in the simulation be as realistic and
self-consistent as possible. In the present study, three
different models were used to determine characteristics
pertaining to HF propagation parameters. The models
included:
© an empirical model of the D- and F-region absorption,
• an electron density model, and
• an electron collision frequency model,
each of which is discussed separately.
H.l D- and E-region absorption model

The D- and F-region absorption was computed using the
absorption model developed by George (1971) [4]. This model
provides an empirical means of transforming the world-wide
morphology of vertical incidence absorption measurements
into the expected absorption experienced by an HF signal of
arbitrary frequency that is propagated obliquely into the
ionosphere. The relationship between vertical incident and
oblique absorption for each penetration of the D- and
F-region can be cast into the form:
Lifoi) =

hoo
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where

hmE

L(f0b) is the absorption for the oblique frequency,fob, in dB
L(fv) is the absorption for the equivalent vertical frequency, fv, in dB

YmE is the £"-region semi-thickness, assumed to be a
constant value of 20 km

is the longitudinal component of the electron gyrofrequency evaluated at 100 km altitude

ft

is the maximum height of the ^-region, assumed to
be constant at 110 km

h(l.l foE) = hmF2— YmF2 arc sec h

(3)

hmF2 is the maximum height of the /^-region

and
/100

is the value of the oblique incidence angle at 100 km
altitude.

and
YmF2 is the ^-region semi-thickness.

The parameters necessary to determine L(fv) have been
described in detail by George (1971) [4] and need not be
discussed here. Suffice it to say that L(fv) is a function of
sunspot number, solar zenith angle, geographic location and
the ratio of fv to the is-region critical frequency, fOE.
Calculations performed by George and Bradley (1973) [5]
indicate agreement to within 10% between the absorption
deduced from the George model and those obtained by
ray-tracing techniques employing collision frequency models
for the D- and ^-region.

II.2 Electron density model

The electron density model used in the ray tracing was a
composite of two different models:
— a bottomside model similar to that described by Rush
et al. (1974) [9] and

The vertical electron distribution in the bottomside inosphere
is written as:
Nfh) = NmE

Ne(h) = NmE

\ 2n

/

fh—hmE\
V YmE~J

,h^hmE

(2a)

—j+ 1 , hmE<h<h{l.7'fOE)
/o£)—110)
J'
(h{l.7
(2b)

hmF2—h
NeeV(h) = NmF2 sec h'
'
L YmF2

f

Ne(h) = NmF2

(h — hmF2\2~\ ,
,h<hmF2,x^90°
1-'
YmF 2

where R is the monthly average Zurich sunspot number and
X is the solar zenith angle. The i^-region maximum density
was determined on a global basis using the numerical
coefficients for fOF2 described by Barghausen et al. (1969) [3]
for specified values of sunspot number. The semi-thickness
was determined using the equation:
(5)

YmF2 = CHn

where Hn is the neutral density scale height at the height of
the T'-region maximum derived from the neutral density
model given by Jacchia (1971) [12]. The coefficient C was
deduced by a comparison between observed middle-latitude
and modelled profiles and a good empirical fit was found
to be:
hmF2 ^ 280 km j

C = 2.2,

1.89 (/j — 110)'

< 90°
x<90°
bil.lfoE)^h^hmF2, X

(4)

foE= 0.9 [(1.44R+180) cos %]1/4

)

— a topside model described by Bent et al. (1972) [10].

r

The complete bottomside electron density profile is determined using four ionospheric parameters: NmE, NmF2,
YmE2 and hmF2. The ^-region maximum density is determined from the equation similar to that given by Davies
(1965) ["]:

>

C = 2.2 + 0.0075(hmF2-280), hmF2^280 km}

(6)

hmF2 < 220 km 1

C = 2.0,

C = 2.0 + 0.01 (hmF2 - 220),

—
K x C Qno
90
hmF2 ^ 220 km J

The height of the F2 maximum was deduced using the
relationship given by Bradley and Dudeney (1973) [13]:
(2c)
(2d)

hmF2 = a [M(3000)F2]t
where

where

a = 1890

355
X —1.4

(7)
(7a)

b = (2.52T—3.0)~2'35 —1.6

(7b)

X = fdF2/foE

(7c)

Nm(E, F2) in cm"3 = 1.24 x 104 [(/o£)2, (/oF2)2] MHz

(2e)
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and

The values of M(3000).F2 needed in equation (7) were also
determined on a global basis according to the procedure
described by Barghausen et al. (1969) [3].
The vertical distribution of the electron density in the
ionosphere above hmF2 is essentially that given by Bent et
al. (1972)[10]. Values of NmF2, hmF2 and YmF2 are specified
from the bottomside profile and a parabola is fitted between
hmF2 up to a height where the parabola merges into an
exponential profile, without a discontinuity in dNtdz. The
coefficient of this exponential profile is given by the Bent
model and is a function of local time, location and solar
activity index. Two other exponential profiles are fitted above
the first enabling a good representation of the topside profile

given by Itikawa (1971) [15], it was assumed that an average
value of Q could be used and equation (9) was written in
accord with Ginsburg (1964) [16] as:
ve>„ = 3.6x10"10 NnTe

1/2

(10)

where Nn is the total neutral density and the collisional
cross-section was taken to be 4.4 x 10"16 cm2.

up to a height of 1000 km. The topside profile then is a
composite of three exponential profiles with different coefficients determining the rate of exponential decrease. The
choice of a parabolic region immediately above hmF2
ensures that dN/dz = 0 at hmF2 whether the bottomside
F2-region is represented as a parabola or a hyperbolic secant
squared profile.
II.3 Collision frequency model

The frequency of elastic collisions between electrons and
neutral particles or ions in the F-region was deduced
assuming that the total effective electron collision frequency,
veff, could be written as the sum of the effective electronneutral (ve> „) and the effective electron-ion, (ve t) collision
frequencies, i.e.:
Veff = V ,„ + V
e

(8)

e>i

Following Gurevich and Tsedilina (1967) [14] it was further
assumed that the collisional cross-section for electron-neutral
collisions was not energy dependent and could be written as:

(9)

where
rjn is the density of the neutral constituent
Te is the electron temperature
me is the electron mass
Q is the collisional cross-section
and
k is Boltzmann's constant.
Rather than compute a separate value of the electron-neutral
collision frequency for each species of neutral particle such as

Figure 1
Height variation of the effective collision frequency for local noon
conditions during June and December 1964 and 1967. The curves show
the resultant veff profiles when the electron temperature is equal to the
neutral temperature (Te = Tn), when the electron temperature is equal to
twice the neutral temperature (Te — 2Tn), and when the electron temperature is greater than the neutral temperature by an amount given in
table 1 (Te = aTn)
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The electron-ion collision frequency adopted in this study
also follows that of Ginsburg (1964) [16] and is given by:

where Ne is the electron density and the argument of the
logarithm arises as the result of the assumption that the
electron-ion interaction decreases rapidly beyond the Debye
length for Coulomb-type interactions. The fact that the
electron temperature can exceed the ion temperature was not
taken into account in equation (11) since it can be shown
(Ginsburg (1964) [16]) that the change in ve? t resulting when
Te$> Tt is at most 10%.

determined
d
given the height variation of Nn, Ne and Te. The
h
height variation of the neutral density was determined
a<
according
to Jacchia (1971) [12] and the height variation of
Ne is given by the electron density model described above.
T
The height variation of Te was determined from averaged
electron
e]
temperature measurements reported by Evans (1967,
11971) [7' 8] and observed at Millstone Hill, Massachusetts,
L
United States (42°N, 72°W). The height variation of Te was
tl
then related to the height variation of the neutral temperature,
7%
7 for the same time as given by the Jacchia model. Thus in
e
evaluating the height variation of expression (8), the electron
temperature
was expressed as some factor multiplied by the
te
temperature, and enabled a consistent collision
neutral
n<
model to be derived in terms of Nn, Ne and Te.
frequency
fr

Equations (10) and (11) thereby permit the height variation
of the effective total .F-region collision frequency to be

factor needed to multiply Tn to achieve representative
The
T
values
w
of Te is simply the ratio TJTn. This ratio is itself a

ln
6,1

Te

1

(

220

\

> *

S

(n

T
N ts)
J
e

1

Table 1
Average values of Te and the ratio Te/Trf
June 1964

March 1964
height

day

night

December 1964

day

night

night

day

(km)

200
250
300
350
400
500
600
700
800

Te

Te/Tn

Te

TJTn

Te

TeITn

Te

TJTn

Te

TelTn

Te

TJTn

900
1050
1150
1250
1350
1550
1800
1850
1900

1.33
1.46
1.56
1.68
1.80
2.07
2.40
2.47
2.53

1600
1900
2100
2250
2350
2550
2700
2750
2800

1.94
2.11
2.33
2.39
2.49
2.68
2.84
2.89
2.94

800
900
1000
1035
1100
1150
1250
1400
1500

1.18
1.25
1.36
1.39
1.47
1.53
1.67
1.87
2.00

1600
1900
2100
2200
2275
2400
2500
2550
2600

1.94
2.11
2.26
2.34
2.41
2.53
2.63
2.68
2.74

1200
1400
1650
1800
1875
2000
2050
2100
2150

1.88
2.01
2.39
2.59
2.68
2.86
2.93
3.00
3.07

1600
1900
2150
2300
2400
2600
2700
3050
3200

2.02
2.24
2.44
2.58
2.68
2.89
3.00
3.39
3.56

March 1967
height

-

night

day

night

June 1967

December 1967

day

night

day

(km)

200
250
300
350
400
500
600
700
800

480

Te

TelTn

Te

TJTn

Te

TelTn

Te

TelTn

Te

TelTn

Te

TJTn

900
1000
1100
1200
1250
1350
1400
1500
1550

1.06
1.08
1.13
1.22
1.26
1.35
1.40
1.50
1.55

1400
1900
2100
2300
2350
2500
2700
2800
2800

1.40
1.65
1.75
1.88
1.90
2.00
2.16
2.24
2.24

850
850
1000
1100
1200
1300
1400
1500
1550

1.00
1.02
1.03
1.11
1.20
1.30
1.40
1.50
1.55

1600
2000
2600
2800
3000
3200
3400
3500
3500

1.56
1.74
2.16
2.29
2.42
2.56
2.72
2.80
2.80

800
1000
1200
1500
1600
2000
2100
2400
2600

1.00
1.18
1.37
1.69
1.79
2.20
2.30
2.67
2.89

1100
1500
1800
2100
2300
2600
2900
3000
3200

1.16
1.40
1.60
1.86
2.02
2.27
2.52
2.61
2.78
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function of height as well as local time seasonal and sunspot
number. Table 1 lists the average values of TJTn at selected
heights for times surrounding local noon and local midnight
at Millstone Hill during March, June and December 1964
(solar minimum conditions) and 1967 (solar maximum
conditions). It can be seen that between 200 and 400 km,
the ratio TJTn is generally between 1 and 2.5 and this ratio
increases to 2.5-3.5 between 300 and 800 km. Figure 1 shows
representative values of v between 150 and 400 km for
local noon conditions during June and December 1964 and
1967 at Millstone Hill. The electron density used in evaluating
equation (11) was the average electron profile for the
appropriate time given by Evans (1967, 1971) [7»8]. As the
reports of Ne generally extended down to only 200 km, the
electron density between 150 and 200 km was determined in
accord with the N model discussed in the previous section.
eff

e

For each month depicted in figure 1, three separate height
profiles of veff are shown. The curve labelled T = aTn refers
to the veff model deduced using the actual TJTn ratio given
in table 1, while the curves labelled Te = T and T = 2T
refer to the veff model deduced by assuming the electron
temperature was simply equal to or twice the neutral temperature given by the Jacchia (1971) [12] neutral density
model. Except for the December 1967 model, the value of
v determined assuming T = 2T is in very good agreement
with that deduced using T = ocT For December 1967, redetermined using T = 2 T matches the realistic veff only
above 300 km. The effective electron collision frequency
above 150-200 km is much lower for T = 2T and is
indicative of the fact that at these heights the electron-ion
collision frequency term dominates the expression (8). It is
therefore obvious that realistic values of veff can only be
obtained using realistic electron temperatures and that the
increased values of N with height do not in general cancel
the effect of the increased electron temperature in determining
the electron-ion collision frequency.
e

n

e

eff

e

e

e

describe the electron density along the paths traversed by the
radio waves were chosen so as to be applicable to both
summer and winter conditions for maximum and minimum
periods of solar activity. It was further assumed that sunspot
numbers of 10 and 100 were representative of the extremes
of solar activity in determining the values of fOE, /0F2,
M(3000)F2 and YmF2, needed to specify the electron density.
The ray-tracing procedure adopted was described by Jones
(1968) [17] with minor modifications to ensure continuity of
the electron density and its derivatives in the three spatial
dimensions. The effects of collisions were included and the
effect of the geomagnetic field was neglected in the determination of the refractive index.
In figure 2 are shown electron density profiles valid for local
noon and midnight at the transmitter location for the summer
and winter solar maximum period and for local noon during
summer solar minimum. As we are concerned here only with
normal ground-to-ground HF communications, it is only

n

n

tr

n

e

n

e

III. Results

A. Ground-to-ground HF transmissions

To simulate the performance of a typical HF communication
circuit using the ray-tracing procedure, it was assumed that
a fictitious transmitter was located at 50°N geographic
latitude and 0° longitude emitting discrete HF waves for all
azimuths and elevation angles. The parameters needed to

Figure 2
Height variation of the electron density for local noon and midnight at
0° longitude for the summer and winter solar maximum period and for
local noon during summer solar minimum
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necessary to specify the height distribution of the electron
density up to hmF2. Both the maximum electron density and
the height of the F2 maximum used in the present study
agree well with the average values of those parameters
measured at Millstone Hill for comparable periods of solar
activity (Evans (1967, 1971) [7' 8]). For the solar cycle and
seasonal conditions illustrated in figure 2, the maximum
usable frequency to reach path lengths of 2000, 2500 and

3000 km by a one-hop E'-region mode was determined by
varying the frequency and take-off angle for various
azimuths. As the results we wish to illustrate are independent
of the azimuth, we chose to describe only those obtained for
an azimuth due east from the transmitter.
In table 2 are shown the various maximum usable frequencies
(MUF), the height at which the MUF is reflected, the D- and

Table 2
Values of MUF, IIMUF> D-

an(

* E-absorption and F-region absorption

winter solar maximum night conditions

MUF (MHz)
^MUF (km)
D and E absorption (dB)
F absorption (dB)

2500

3000

8.8
287
1.0
0.25 (Te = Tn)

9.9
293
1.0
0.32 (Te = Tn)

2000

height (km)

7.8
286
1.0
0.26 (Te

T n)

winter solar maximum day conditions

MUF (MHz)
/*MUF (km)
D and E absorption (dB)
F absorption (dB)

28.1
188
1.4
0.99 (Te = Tn)
0.38 (Te = 2T„)

31.5
193
1.2
1.00 (77 = TfJ)
0.42 (Te = 2Tn)

34.0
198
1.1

(Te = Tn)
0.44 (Te = 277)
HI

summer solar maximum night conditions

MUF (MHz)
/ZMUF (km)
D and E absorption (dB)
F absorption (dB)

12.3
275
1.3
0.58 (Te = Tn)

14.1
280
1.3
0.59 (Te = Tn)

15.3
286
1.3
0.64 ( 77 = Tn)

summer solar maximum day conditions

MUF (MHz)
/*MUF (km)
D and E absorption (dB)
F absorption (dB)

17.3
111
10.0
1.24 (Te = Tn)
0.48 (Te = 2Tn)

20.3
216
9.2
1.16 (Te = Tn)
0.45 (77 = 277)

22.3
212
8.6
1.14 (77 = 77)
0.42 (Te = 277)

summer solar minimum day conditions

MUF (MHz)
/?MUF (km)
D and E absorption (dB)
F absorption (dB)

482

14.7
196
9.8
0.45 (Te = 2Tn)
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16.8
192
9.0
0.40 (Te = 277)

18.5
196
8.3
0.41 (Te = 277)

F-region absorption and the F-region absorption evaluated
at the MUF. To simplify these particular calculations, the
values of the electron temperature needed to evaluate
equations (10) and (11) was taken to be either equal to or
two times the neutral temperature at each height. With
reference to table 1 and figure 1, it is seen that, for the heights
of interest here, this effectively places realistic bounds on
TJTn and hence veff. As both N and Tn vary with location,
so will veff.
Certain well-known characteristics of HF propagation are
readily discernable in table 2. For daylight conditions, the
MUFs are larger in the winter than in the summer while the
opposite is true at night. Taking the values of hmF2 depicted
in figure 2 as representative of hmFl along the entire radio
path, the height at which the MUF is reflected or, more
correctly, when the ray reaches its apogee, occurs about 20 %
below the height of the F2 maximum. This is a consequence
of the sphericity of the earth and ionosphere. The D- and
F-region absorption, which in the case of waves reflected
e

from the F-region is essentially non-deviative, is much
larger for summer than for winter. This results from a
combination of lower MUFs and enhanced electron densities
in the D- and E-region during summer. Comparison of the
summer day-time solar maximum and minimum results
shows that, although the MUFs are smaller in solar minimum,
the D- and E-region absorption for all paths are quite
comparable. Comparing the D- and F-region absorption to
that of the F-region, it is seen that the magnitude of the
F-region absorption at the MUF is much smaller than the
D- and F-region absorption for the summer daylight cases.
The F-region absorption is on the order of 0.5 to 1.0 dB
depending on F , while the D- and F-region absorption is
about 8 to 10 dB. When the lower ionospheric levels contain
relatively small electron densities such as during the night
hours and the winter daylight hours, the F-region absorption
is an appreciable fraction of the total absorption suffered by
the radio wave at the MUF. The F-region absorption, however, is still on the order of 1.0 dB or less.
e

Figure 3
The F-region absorption as a function of the ratio f/MUF for radio paths of 2000, 2500 and 3000 km, for the time periods indicated
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To illustrate the behaviour of the F-region absorption for
different radio frequencies propagating in the F-region,
figure 3 shows the F-region absorption plotted as a function
of the ratio of the radio frequency,/, to the MUF for path
lengths of 2000, 2500 and 3000 km. The obvious feature
displayed in the figure is that for a given ratio of //MUF,
the amount of F-region absorption tends to be independent
of path length. For winter noon and midnight and summer
midnight, the F-region absorption shows a significant
increase for frequencies that are within 10% of the MUF.
For both summer day-time cases, however, the F-region
absorption also displays rather large values for frequencies
in the vicinity of 80% of the MUF. These frequencies
correspond to those radio waves that just penetrate through

Figure 4
The difference between the group path
time periods indicated
484

(P')

and phase path

(P)
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the F-region and are reflected in the F-region. Such waves
experience significant retardation or slowing down ' and
suffer deviative absorption. The largest amounts of F-region
absorption occur where the radio waves are greatly retarded.
Since for the case where the wave frequency is much greater
than veff, it can be shown (Alpert (1963) I1]) that the deviative
absorption is related to
4

VefF CP'-P)

P' being the group path length and P the phase path
length, it is illustrative to plot P'—P versus the ratio //MUF.
Figure 4 shows the difference between the group and phase
paths as a function of //MUF for the same cases as illustrated

as a function of the ratio f/MUF for radio paths of 2000, 2500 and 3000 km for the

where the low angle mode is reflected, v is larger than at
the height of reflection of the high angle mode. The rapid
increase in the F-region absorption as the radio wave
approaches hmF2 that results from the great retardation
experienced by the wave, will reach extreme values as the
wave starts to penetrate the bottomside ionosphere.
eff

B. Satellite-to-ground HF transmissions

Figure 5
The F-region absorption for the frequencies indicated plotted as a function
of ground range. The results pertain to the December solar maximum
J 2hOO GMT case with Te = Tn

Another area of HF transmissions worth considering in the
present context is the case of reception of signals on the
ground of satellite-borne transmitters or vice versa. Since the
topside ionosphere contains more ionization than the
bottomside ionosphere, it is possible that the retardation of
radio waves passing through the ionosphere could be larger
than that for waves reflected in the bottomside ionosphere.
To simulate such a case, the electron density between 90 and
1000 km was determined for noon-time conditions during

in figure 3. It is readily seen that the form of the curves
P'—P versus//MUF essentially are the same as those for the
dB versus //MUF curves. The large values of F-region
absorption in the vicinity of //MUF = 0.8 for the day-time
summer cases correspond to the large values of (P'—P) at
//MUF = 0.8.
The quantity (P'—P) continues to increase for frequencies
that are reflected at heights above that of the MUF due to
the fact that the radio waves in this case are travelling to
longer distances (distances greater than the skip zone ') via
the high angle mode. The rapid increase in (P'—P) for these
waves gives rise to increasing values of the F-region absorption. This is illustrated in figure 5 showing the amount of
F-region absorption for specific frequencies plotted as a
function of ground range. The results pertain to the
December solar maximum 12 h 00 GMT case with Te = Tn.
4

For each frequency shown in figure 5, the ground range
decreases to a minimum distance and then starts to increase.
The minimum distance that a particular frequency reaches is
the skip distance for that frequency. The portions of the
curves where the ground range decreases to the skip distance
correspond to low angle radio waves, i.e. waves reflected at
ionospheric heights below the height of the MUF. The
upper portions of the curves refer to the high angle radio
waves, reflected at heights above that corresponding to the
MUF. It can be seen that for a given frequency, the F-region
absorption for the high angle mode is significantly larger
than that for the low angle mode for the same value of the
ground range. This results despite the fact that at the heights

Figure 6
Height variation of the electron density and effective collision frequency
for noontime during December solar maximum and June solar minimum
conditions
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Figure 7
The D- and F-region absorption, the F-region absorption, and (P' — P) as
a function of frequency for constant elevation angles during December
solar maximum conditions

Figure 8
The D- and F-region absorption, the F-region absorption, and (P' — P) as
a function of frequency for constant elevation angles during June solar
minimum conditions

December solar maximum and June solar minimum conditions. Examples of the typical height variation of the electron
density and the effective collision frequency are given in
figure 6. In determining veff, use was made of the height
variation of TJTn as given in table 1 because of the large
variation of TJT over the height range 150 to 1000 km. To
facilitate comparison with the ground-to-ground results, it
was assumed that the satellite was located at 1000 km
altitude and was equipped with a receiver while the transmitter was located as before at 50°N latitude and 0° longitude
propagating in the eastward direction.
n
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Figures 7 and 8 show the results of the computations for the
case of December (figure 7) and June (figure 8). Shown in the
figures are the D- and is-region absorption, the .F-region
absorption and the quantity (P'—P) as a function for
constant transmission elevation angles. The results for the
ground-to-ground case are depicted as solid lines while those
for the ground-to-satellite case are shown as dashed lines.
Obviously, for a constant transmission angle only those
frequencies below the penetration frequency will be returned
to the earth while only those above the penetration frequency
will be able to reach 1000 km altitude. The D- and F-region

absorption shows an abrupt change on either side of the
critical penetration angle owing to the fact that for the
ground-to-ground case two passages through the D- and
E-region take place whereas for the ground-to-satellite case
only one passage occurs.
For the December results, it is seen that the E-region absorption is greater than the D- and E-region absorption in the
vicinity of the penetration frequencies for all elevation angles.
Although caution must be exercised in the interpretation of
results based on geometrical optics approximations in the
vicinity of the critical frequency, it is readily apparent that
the E-region absorption dominates the total absorption in
winter for the elevation angles shown in figure 7. In particular
for the case of near-vertical incidence (89.99°), the E-region
absorption (~12.0dB) on the ground-to-ground path near
the critical frequency is three to four times that of the D- and
E-region absorption. As shown previously, the form of the
curves of the E-region absorption closely follows those of
(P'—P). It is seen however that for a given frequency interval
removed from the penetration frequency, the E-region
absorption on the ground-to-ground path slightly exceeds
that of the ground-to-satellite path while the quantity (P'—P)
displays the opposite behaviour. The larger absorption on
the ground-to-ground path is therefore due to the larger
effective collision frequency on the ground-to-ground path
compared to the ground-to-satellite path.
The results for June solar minimum are less straightforward
owing to the relatively large ionization in the E- and lower
E-regions of the bottomside ionosphere. The obvious
features seen in the figure are that the D- and E-region
absorption greatly exceeds the E-region absorption and the
behaviour of the E-region absorption and (P'—P) as functions
of frequency are quite similar. The E-region absorption on
the ground-to-satellite paths is much less than that on the
ground-to-ground paths for a constant frequency interval
removed from the critical penetration frequency. In the
immediate vicinity of the critical penetration frequency,
(P'—P) for the ground-to-satellite path exceeds that of the
ground-to-ground path.
It appears from the simulations described above that the
E-region absorption (and the quantity (P'— P)) for a satelliteto-ground or a ground-to-satellite path are large in the
vicinity of the critical penetration. The magnitude of the
E-region absorption compared to the D- and E-region
absorption is clearly a function, of season. Since the quantity
(P'—P) is a function of the electron density profile, or more
specifically, the electron density distribution along the path

of the radio wave, the magnitude of the E-region absorption
is also a function of the electron density distribution. For the
electron density profiles used here, the difference in the group
and phase path in the topside ionosphere did not offset the
decrease in veff with height and resulted in smaller values of
the E-region absorption for trans-ionospheric HF paths than
for ground-to-ground paths.

IV. Discussion

The results presented in the previous sections indicate that
for values of the electron density, electron temperature and
neutral atmospheric density typical of the mid-latitude
ionosphere, the contribution to the total ionospheric absorption made by the E-region for HF waves whose frequencies
are near the maximum usable frequency for one-hop paths
of 2000-3000 km, rarely exceeds 1.0 dB. Under realistic
conditions, the E-region absorption dominates the entire
ionospheric absorption only under conditions of large
dispersion resulting in a relatively large difference between
the group and phase paths. This difference is usually large
for high-angle E-modes and near the penetration frequency
for trans-ionospheric HF paths. Also for electron density
distributions representative of summer day-time, the radio
frequencies reflected from the E-region can be severely
retarded on passage through the E-layer, resulting in large
values of the deviative absorption in the lower E-region.
Techniques to predict the signal strength of HF waves
accounting for only the D- and E-region absorption, when
compared to actual observations, generally underestimate
the total absorption by at least 5.0 dB, for a one-hop E-path.
Recent studies by Bradley and Howard (1973) [6] comparing
a number of different signal strength calculation methods
with data obtained on a 3200 km path conclude that the
method developed by George (1971) [4] yields the closest
agreement between observation and model. The model,
however, underestimates the observations by a median value
of 5.5 dB. It is apparent from the results presented here that
the magnitude of the E-region deviative absorption can not
explain this discrepancy unless the measurements were
heavily weighted to the high-angle E-modes.
Clearly the results obtained here are a function of the models
employed in the calculations and in the accuracy of the
equations representing the collision frequencies. Equations
(10) and (11) are probably no more accurate than to
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within 10% owing to uncertainties in the collisional crosssections and the assumption that the collision between
electron and the other ionospheric constituents are elastic.
Values of the neutral density used in the evaluation of
equation (10) are believed to be accurate to within 20%
while the values of N and T were based on average values
of measurements of those parameters. It is unlikely that the
overall uncertainty in the calculation of veff is greater than
the difference in v that is obtained when T = Tn and
T = 27% The results show that although the F-region
absorption more than doubles when T = T compared to
T = 27% this will not substantially change conclusions as
regards to the magnitude of the F-region absorption. The
height variation of the effective collision frequency that
results from the combination of realistic ionospheric models
in expression (8) does not generally produce a relative
maximum in veff at the height of the F2 peak. This is a
consequence of the dominance of the v t term at these
heights and indicates that the increase in T with height
outweighs the increase in N with height resulting in
decreasing values of v . This is not in agreement with the
height distribution of veff given by Shlionskiy et al. (1972) [18]
but agrees with the values of veff deduced by Kazantsev et
al (1973) [19].
e

e

e

eff
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Finally we wish to emphasize that the magnitude of, and the
form of, the F-region absorption is critically dependent upon
the electron distribution along the path traversed by the
radio energy. It would appear from our results that the only
time F-region absorption reaches substantial amounts is
when the absorption is of the deviative type. Therefore the
absorption is dependent upon the difference in the group
and phase paths of the radio energy, which in turn is
dependent upon the wave frequency, its angle of incidence
upon the ionosphere, and the local electron density. To
assess properly the F-region absorption, account must be
taken of the ionization distribution in the E- and lower
F-regions, particularly at those times when the F-region is a
substantial fraction of the total bottomside ionization density.
Therefore the results presented by Shlionskiy (1973) [20] and
others who assume a single parabolic-type representation for
the ionospheric electron density cannot be generalized. Also,
it is obvious that inferences concerning the effective collision
frequency in the F-region deduced from vertical incidence
radio sounding cannot be made with confidence and cannot
be extended to oblique incidence cases, unless the electron
distribution along the vertical and oblique paths is well
known.
(Original language: English)
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11 JOURNAL
One hundred years ago
International
Telegraph Conference,
St. Petersburg.
( Continued).
In our last article we found space to reproduce
the full text, thanks to its brevity, of the new
Convention with which the St. Petersburg
Conference has, with the same attendant diplomatic formality, revised the Paris Convention
of 1865. As a natural consequence of the general
nature of this Convention, the Regulations are
now to become more comprehensive by virtually reproducing all the provisions hitherto
contained in the separate Convention and Regulations, subject to the amendments introduced
at St. Petersburg. In the plan which was followed by our Bureau in preparing these instruments and which was adopted by the Conference, the Regulations represent a veritable
International Telegraph Code in so far as they
set out all the rules governing telegraph relations between States, either in the body of
their text or by reproducing at the head of each
chapter the articles of the Convention to which
the chapter refers.

Provisionally, and for as long as the General
Directorate is not transferred to Rome, the
Rome Area Directorate is headed by a chief
inspector and will be known as a Special
Delegation, although in practice its functions
will be the same as those of the other Directorates.
*

*

News.

The use of secret language in telegrams to and
from Austria-Hungary has been permitted
since 1 August.
*

*
*

Reorganization of the Italian
Telegraph Service.
The telegraph service under the Minister of
Public Works has been placed under a separate
administration headed by a Director-General
who is also responsible for administration at
provincial level.
The coastguard semaphore service and meteorological observations of particular concern to
navigation and communication with vessels
now form part of the telegraph service. The
semaphore stations are established by agreement with the Naval Ministry.
The central telegraph administration is to be
known as the General Directorate, composed
of three Divisions: Staff and Telegrams, Technical Service and Receipts and Expenditure.
The Kingdom is divided into ten areas, each
with a Director subordinate to the General
Directorate who acts both as administrator and
chief engineer.

*

*

Overland telegraph communication with
Barcelona, Mataro, Reus, Sabadett, Tarragona
and Tarrasa has been completely interrupted
by the civil war. Telegrams must be sent by the
cable linking Barcelona and Marseilles.
*

*

*

On the 20th of this month the cable between
England and the Channel Islands was restored,
after having been out of service since April.
*

*

*

*

*

Mr. Scudamore, Second Secretary at the
British General Post Office and well known and
appreciated as organizer and director of the
national telegraph network since the purchase
by the State of the lines previously operated by
private companies, has just resigned his post to
devote himself to organizing the international
service of the Ottoman Postal Administration,
which is currently in the process of formation.
*

*

*

REGULATIONS GOVERNING
THE INTERNATIONAL SERVICE
ANNEXED
TO THE TELEGRAPH CONVENTION.

2. The International Bureau shall prepare
general statistics.
3. Using the material placed at its disposal, it
shall edit a Telegraph Journal in the French
language.
Journal telegraphique ■— August 1875.
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note from the

basic indices
for ionospheric propagation

CCIR

THE FOLLOWING TABLES, giving values of the basic indices for ionospheric propagation, have been prepared by the Specialized Secretariat of the International Radio Consultative Committee
(CCIR) in accordance with Resolution 4-2, Recommendation 371-2 and Report 246-3 of the Xlllth CCIR Plenary Assembly (Geneva, July 1974). In order to expedite the dissemination of
the forecasts, the CCIR Secretariat prepares a monthly circular which is sent to administrations, about the 10th of each month, in conformity with the conditions given in circular letter No. A.C. 1131
of 14 February 1969. Copies of these forecasts may be obtained, free of charge, from the Director of the CCIR, ITU, Place des Nations, CH-1211 Geneve 20, Switzerland.

| p2 *****

Parameters:
R12 (smoothed mean, over twelve months, of the number of sunspots
observed):
\ Month
1

2

3

4

5

6

7

8

9

10

11

12

51
33

47
34

44
34

43
34

41
35

39
35

37
34

36
33

34
32

33
30

32
28

32
25

Month

6

7

8

9

1

3

2

1

Year
1975

10

11

12

0

-1

(-2)

Year^^^
1973
1974

***** Data kindly supplied by the Science Research Council, Appleton
Laboratory, Slough.
The figure in brackets is the value forecast six months in advance.

IF2 (ionospheric index) *
\!Month

2

3

17
-2

13
1

1

Mean error in
months:
5

4

6

7

8

9

10

12

11

Year^~\
7
13

1974
1975

19
0

22
6

21
-4

29

20

20

2

22

22

predictions calculated over the 12 preceding

IF2

* For further details, see the Telecommunication Journal, April 1964,
page 119, and January 1966, pages 43-47.

Period of
prediction
(months)

0

1

2

3

4

5

6

Mean error

2.6

0.3

-0.7

-1.7

-2.8

-4.1

-5.2

Standard
deviation of
the error

7.1

9.8

10.5

11.3

11.7

11.6

11.7

O (monthly mean value of solar noise flux at 2800 MHz at 1700 h UT) **:

(j) ******

"V^Month

3

1

2

83
78

81
74

4

6

5

9

8

7

10

12

11

\ Month

Year^"\
1974
1975

79
72

86
71

91
70

86
70

92

83

88

98

90

81

1975
1976

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

(I>F2

2

3

4

5

6

7

8

9

10

11

12

69

70

72

73

72

71

72

75

77

71
78

70

73

Mean error in <D predictions calculated over the 12 preceding
months:

(ionospheric index) ***
Month
1

2

3

4

5

6

7

8

9

10

11

12

82
81

82
75

82
70

82
74

86
74

84
76

86

85

84

86

88

85

Year^^v.
1974
1975

1
Year^\

*** por further details, see the Telecommunication Journal, September 1967,
pages 354-356, and December 1968, pages 678-679.
See also: Joachim M.: " Korrelation der Werte des solaren Index <X>
und des ionospharischen Index <DF2 " — Kleinheubacher Berichte, Vol. 17
(1974), pages 369-374.

Period of
prediction
(months)

0

1

2

3

4

5

6

7

8

9

10

11

12

Mean
error

0.4

0.4

0.4

0.4

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

Standard
deviation
of the
error

3.7

3.7

3.7

3.7

3.7

3.7

3.7

3.7

3.6

3.7

3.8

3.7

3.6

1

2

3

4

5

6

7

8

9

10

11

12

77

77

78

79

77

76

76

77

79

77
80

77

78

<£ P2 ******

Forecasts:
D

"N.Month

****

Year^\.

12

Month
Year
1975

7

8

9

10

11

12

9

8

7

6

5

4

**** Qaia kindly supplied by Professor Waldmeier, Federal Observatory,
Zurich.

1975
1976

****** Prediction by a method of extrapolation devised by the CCIR Secretariat.
See Joachim M., Gromov A., and Guillot P.: " Previsions des indices (£>
et OF2 de la propagation ionospherique " — Comptes rendus de I'Academie des sciences, Paris, Vol. 275, No. 13, B series, 25 September 1972,
pages 473-476.

Estimated error in forecasts of R12 six months in advance: ±9.

Mean error in dt>F2 predictions based on the 12 preceding
months:
Mean error in R12 predictions based on the 12 months preceding
the month following that for which the last R12 value was calculated:
Prediction time
(months)
Mean error
Standard deviation
of the error

490

0

1

2

-5.2

-6.5

-7.8

5.7

5.9

5.5

4

5

-10.0

-11.5

3
-8.8
5.4
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5.3

4.0

Prediction
time
(months)
Mean
error
Standard
deviation
of the
error

0

1

2

3

4

5

6

7

8

9

10

11

12

-0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2

1.3

1.3

1.3

1.3

1.3

1.3

1.4

1.3

1.3

1.3

1.3

1.3

1.3
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"V

Monday, 6 October 1975
Technical plenary meeting (09 h 00 - 12 h 00)

The World Telecommunication Network 1.1
Future world telecommunication network
D. ELIAS, Secretary of State, Ministry of Posts and Telecommunications, Bonn, Federal Republic of Germany

Socialhuman and economic aspects of telecommunication
Prof. L. LEPRINCE-RINGUET, Ecole polytechnique, Paris, France

On the political nature of world telecommunication
Prof. C. CHERRY, Imperial College of Science and Technology, London, United Kingdom

Interdisciplinary aspects of telecommunications with special regard to developments in Latin America
Prof. B. WELLENIUS, University of Chile, Santiago, Chile

Man's needs for telecommunications
D. von SANDEN, Siemens AG, Munich, Federal Republic of Germany

The growing role of telecommunications in the functioning of the developed society
L. W. ELLIS, International Telephone and Telegraph Corporation (ITT), New York, United States

Parallel technical sessions (15 h 00 - 18 h 00)
1.2

1.4

1.3

1,5

National and regional network
development

Optical communication
systems

Mobile radio

Middle East network

Fibre optic systems in future
telecommunication networks

Future of marine electronics,
communications and navigation

Field experience of SP-1
electronic switching system

Dr. C. KAO, ITT-EOPD, Roanoke,
Virginia, United States,
M. E. COLLIER, STL, Harlow,
United Kingdom

J. D. PARKER, CIRM, London,
United Kingdom

D. DUNLOP, Bell-Northern
Research, Ottawa, Canada

" Marots a European satellite for
maritime communications

The world of electronic switching:
facts and prospects

Dr. J. A. VANDENKERCKHOVE,
ESTEC, Noordwijk, Netherlands

J. J. FUHRMANN, Page
Communications Engineers, inc.,
Vienna, Virginia, United States

M. AWAD ALLAM, Department
of Telecommunications, Khartoum,
Sudan

The pan-African telecommunication network (PANAFTEL)
P. 0. OKUNDI, EAPT, Nairobi,
Kenya

"Arcomsat"—a satellite project
for the Member States of the
Arab League
Dr. G. RADIG,
Messerschmitt-Bolkow-Blohm
GmbH, Munich, Federal Republic
of Germany

The impact of national and
international space communication
systems on the economic and
cultural aspects of developing
countries
Prof. A. M. ALMASHAT, Baghdad
University, Iraq

Development of the Central
American telecommunication
network—an integral project
realization
N. CALDERON, M. MONTENEGRO,
COMTELCA, Guatemala

Economic considerations in
planning telecommunications
service in a developing country
W. H. HEFLIN, Com pan fa
Dominicana deTelefonos, C. por A.,
Santo Domingo, Dominican
Republic

The solving of telecommunication
networks in underdeveloped
(rural) regions
Dr. P.PEHANI, Dr. S. LEONARDIS,
University of Ljubljana, Yugoslavia

Optical waveguide technologies
R. L. GALLAWA, Institute for
Telecommunication Sciences,
Boulder, Colorado, United States

Optical fibre transmission: single
mode vs multimode
Dr. S. MASLOWSKI,
AEG-Telefunken, Ulm, Federal
Republic of Germany

Performance of optical fibre
digital transmission systems
M. TREHEUX, CNET, Issy-lesMoulineaux, France

Telecommunications by optical
fibres

FM—the " new " single-channelper- carrier technique
M. E. FERGUSON, California
Microwave, Inc., Sunnyvale,
California, United States

Advanced technologies for land
mobile telephone systems
A. B. KAMMAN, Arthur D. Little,
Inc., Cambridge, Massachusetts,
United States

Mobile radio specifications—a
manufacturer's view

B. DAINO, PTT Ministry, Rome,
Italy

F. GRIMM, Pye Telecommunications Ltd., Cambridge, United
Kingdom

Experimental 100 Mbitjs optica!
fibre system

Selective wide-area paging

Dr. H. J. HEYKE, AEG-Telefunken,
Backnang, Federal Republic of
Germany

R. A. LOTEN, Omicron Data
Systems Ltd., Montreal, Canada

Transmission of digitized speech
and data via existing mobile sets
for radio telephony
P. van der WURF, R. J. SLUYTER,
W. A. SNIJDERS, Philips'
Research Laboratories, Eindhoven,
Netherlands

Objective analysis of the speech
signal quality in delta modulation
systems by statistical methods
I. CHMIELEWSKA, Politechnika
Poznariska, Poznah, People's
Republic of Poland

Electronic switching

A model of a space-time,
four-stage, equivalent switching
system
J. A. GREEFKES, Technical
University, Eindhoven,
Netherlands

SL-7, a new business
communication system
B. A. GORDON,
B. G. WATKINSON, BellNorthern Research, Ottawa,
Canada

"Infos witch "and " Infodat "
G. F. CARLETON, CN-CP
Telecommunications, Montreal,
Canada

The Deutsche Bundespost's
emergency call system
K. HOFFMANN, Ministry of
P and T, Federal Republic
of Germany

Motivation and evolution of an
advanced operator position
telephone switching system
G. M. COSTA,
Societa Italiana Telecomunicazioni
Siemens SpA., Milan, Italy,
E. FALZONE, Azienda di Stato per
i Servizi Telefonici (ASST),
Rome, Italy
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Tuesday, 7 October 1975
Technical plenary meeting (09 h 00 - 12 h 00)

Data Communication and Video Services 2.1
Integration of world-wide telecommunications by digital networks
Th. IRMER, Fernmeldetechnisches Zentraiamt (FTZ), Darmstadt, Federal Republic of Germany
Planning for data communications
K. M. SIMPSON, PA International Management Consultants Ltd., London, United Kingdom
Digital data telecommunications developments in Canada
R. N. E. HAUGHTON, Canadian Telecommunications Carriers Association (CTCA), Ottawa, Canada
The role of digital microwave systems in world telecommunications
A. F. CULBERTSON, Cushman Electronics, Inc., Sunnyvale, California, United States
Evolution of data transmission networks
Ph. PICARD, Secretariat of State for Posts and Telecommunications, Paris, France
The Nordic public data network
T. LARSSON, Swedish Telecommunications Administration, Stockholm, Sweden
Parallel technical sessions (15 h 00 - 18 h 00)
2.2

2.3

2.4

2.5

Integrated switching and
transmission; digital
transmission

Computer and data
communication

SatelSite developments

Wide-band radio and cable;
digital transmission and
processing

Independent network plans to
secure operation of integrated
communication system 1 FS-1
R. HERHEUSER, PTT, Berne,
Switzerland

Data traffic in communication
networks
Dr. P. BOCKER, Siemens AG,
Munich, Federal Republic of
Germany

Geostationary orbit problems
J. K. S. JOWETT,
Telecommunication Headquarters,
London, United Kingdom

Present areas of economical
application and future of
integrated telephone networks
Dr. S. RANDI, Societa Telettra,
Vimercate, Italy

A data communication network
for Canada
D. J. HORTON, Bell Canada,
Ottawa, Canada

The LD-4 high-capacity digital
coaxial cable transmission system
R. P. SKILLEN, Bell-Northern
Research, Verdun, Canada,
C. NETTEN, Bell-Northern
Research, Ottawa, Canada

Some aspects of the introduction
of digital transmission systems
in the telecommunication
network
F. A. VITHA, Philips,
Hilversum, Netherlands
Technical possibilities of
integrated digital networks
A. PINET, CNET, Lannion, France
The impact of stored programme
control on the evolution of
telecommunication networks
F. J. SCHRAMEL, Philips,
Hilversum, Netherlands
The AN ITT C 39 switching
system—a bridge to digital
communications of the future
J. A. BLACKMAN, Fort
Monmouth, New Jersey,
United States

New telegraph and data
transmission system, " Digiplex "
S. SHINTANI, H. YANAGIDAIRA,
KDD, Tokyo, Japan,
H. KURITA, T. NAK0ANO,
Fujitsu Ltd., Kawasaki, Japan
Possibilities of data transmission
in Switzerland
H. P. LUTZ, PTT, Berne,
Switzerland
Intercontinental data transmission
G. PUCCIONI, Italcable, Rome,
Italy
Solutions in the field of transmission technique for the
teleprinter and data network of
the Deutsche Bundespost
W. GALLENKAMP, FTZ,
Darmstadt, Federal Republic of
Germany
Hybrid integrated digital network
G. B. CICCHETTI,
A. R. LUBARSKY, The Mitre
Corporation, Washington, DC,
United States

.

SHE performances of the
"Symphonie" satellite
Dr. W. SCHROTER, CNES,
Project "Symphonie", Evry, France
US domestic communication
system using "Westar" satellites
Dr. S. N. VERMA, Western Union
Telegraph Company, Upper Saddle
River, New Jersey, United States
The planning and application of
digital communication techniques
in the Canadian domestic satellite
system
R. M. LESTER, TELESAT Canada,
Ottawa, Canada
A multipurpose high-performance
spacecraft bus for regional
telecommunication satellites
("Symphonie " technology)
D. E. KOELLE, H. KELLERMEIER,
Messerschmitt- Bolkow- Blohm
GmbH, Munich, Federal Republic
of Germany
The current status of the Orbital
Test Satellite Programme
C. WEARMOUTH, Hawker
Siddeley Dynamics Ltd.,
Stevenage, United Kingdom
A possible evolution of the
European Communications
Satellite System
Dr. T. F. HOWELL, S. HANELL,
ESA, Neuilly-sur-Seine, France

Transmission media for a
34 Mbit/s hierarchical level
Prof. C. COLAVITO,
Prof. G. PALADIN, SIP, Rome,
Italy
140 Mbit/s experimental
transmission system on 2.6/9.5 mm
coaxial cable
R. CAFIZI, GTE, Milan, Italy
On some optimization problems
of signal digital coding
N. G. HARATISHVILI, Georgian
Polytechnical Institute,
Tbilisi, USSR
Redundancy reduction of
correlated digital data
P. K. S. WAH, ETH, Zurich,
Switzerland
fntersymbol, co-channel and
interchannel interference effects
in differentially coherent m-ary
PSK systems
Dr. T. T. TJHUNG, Dr. P. S. KOOI,
H. SINGH, University of
Singapore, Singapore
Contribution to the problem of
automatic recognition of
manuscript letters and digits
L. GYERGYCK, University of
Ljubljana, Yugoslavia
An optimum prolate digital filter
for data transmission
N. BOUTIN, R. GOULET,
S. MORISETTE, Sherbrooke
University, Canada
Use of digital filtering in multiplex
systems
M. BELLANGER, J. DAGUET,
G. BONNEROT,TRT, Paris, France

Wednesday, 8 October 1975
Technical plenary meeting (09 h 00 - 12 h 00)

Radiocommunication 3.1
The future of sound and television broadcasting
R. GRESSMANN, European Broadcasting Union (EBU), Brussels, Belgium
Colour television systems and their digitaiization
Prof. Dr.-lng. W. BRUCH, AEG-Telefunken, Hannover, Federal Republic of Germany
The future outlook for communication satellite applications
Dr. A. D. WHEELON, Hughes Aircraft Company, Los Angeles, California, United States
Technical and political problems in European space research
R. GIBSON, European Space Agency (ESA), Neuilly-sur-Seine, France
Amateur radio—a philosophical view
G. JACOBS, R. BALDWIN, International Amateur Radio Union (IARU), Newington, Connecticut, United States
Radio astronomy: new perspectives in extragalactic research
Prof. H. van der LAAN, University of Leiden, Netherlands
The International Scientific Radio Union (URSi) and world telecommunications
J. P. VOGE, URSI, Paris, France
Parallel technical sessions (15 h 00 - 18 h 00)
3.2

3.3

3.4

3.5

Microwave relay including
digital transmission

IMew video and information
services

Terrestrial and space sound
and television broadcasting

Data and radio techniques

RD-3 long-haul high-capacity
digital radio
P. E. HERVIEUX, Bell-Northern
Research, Ottawa, Canada

New telecommunication services
in existing networks
Dr. D. BECKER, Standard
Elektrik Lorenz AG, Stuttgart,
Federal Republic of Germany

Policy planning of the
broadcasting satellite service
S. K. SARKAR, PTT, Berne,
Switzerland

SD/P—a distributed intelligence
system for industrial EDP
G. ALVISI, F. MARCOZ,
Selenia SpA, Rome, Italy

Aspects of direct satellite
television broadcasting
Dr. D. KOEHN, AEG-Telefunken,
Backnang, Federal Republic of
Germany

EFTS—a total payment service
Ms. M. GREEN, Office of
Telecommunications Policy,
Washington, DC, United States

Design parameters for digital radio
link implementation
P. ANTONIUCCI, Societa Telettra,
Vimercate, Italy

Comparison of small-capacity
digital and analog radio-relay
systems operating in the UHF
bands
Dr. V. O. HENTINEN, J. VUORI,
Oy NOKIA Ab, Helsinki, Finland
Low-power consumption
microwave radio system
H. TACHIZAWA, K. KINOSHITA,
H. TSUBURAYA, NEC, Yokohama,
Japan
New solid-state technology for
radio-re/ay systems operating at
frequencies above 4 GHz
Dr. F. IVANEK, Farinon Microwave,
Mountain View, California,
United States
Review of important problems
in wave propagation affecting
future telecommunication systems
performance
Dr. W. F. UTLAUT, Institute for
Telecommunication Sciences,
Boulder, Colorado, United States
Abnormal phenomena of
decimetricai wave propagation
in zones of wet tropical climate.
Propagation records in Beiem—
Brasilia microwave system
R. A. PIZZI, EMBRATEL,
Rio de Janeiro, Brazil

Use of videotelephone for
teleconferences
M. BLANC, M. LECLERCQ,
CNET, Issy-Ies-Moulineaux,
France
A wide-band switched telecommunication system integrated
with the local telephone network
G. BASSANI, G. SCOZZARI,
Societa Italiana Telecomunicazioni
Siemens SpA, Milan, Italy
Command and control systems for
public security services in a
metropolitan area
B. HABERT, D. G. BUTLER, Bell
Canada, Montreal, Canada
Digital processing and switching
of facsimile signals.
Dr. H. TERAMURA,
Dr. Y. NAKAGOME, N. HATTORI,
KDD, Tokyo, Japan
Minicomputer-based data
communication facilities in the
banking system
. N. SUGIURA, M. YAMAMOTO,
M. HAMACHI, T. HAYASHI,
OKI Electric Industry Co. Ltd.,
Tokyo, Japan
Compatibility of teletext hardware
to telephone data display systems
C. S. den BRINKER, Texas
Instruments Ltd., Bedford,
United Kingdom

Satellite broadcasting:
technical and economical
considerations in developed and
developing countries
C. ROSETTI, ESA,
Neuilly-sur-Seine, France
Communication satellites and
public broadcasting
P. A. RUBIN, Corporation for
Public Broadcasting, Washington,
DC, United States
Progress of television
broadcasting in Japan
Y. TADOKORO, NHK,
Tokyo, Japan
Traffic information systems in
VHP sound broadcasting
R. NETZBAND, Institut fur
Rundfunktechnik GmbH,
Hamburg, Federal Republic of
Germany
Field monitoring systems for
sound broadcasting
Prof. Dr. J. J. GELUK, Radio
Nederland, Hilversum,
Netherlands,
A. SNIJDERS, University of
Technology, Delft, Netherlands
Techniques of subtitle
transmissions in television
programmes, e.g. for the deaf
F. PILZ, Institut fur
Rundfunktechnik GmbH, Munich,
Federal Republic of Germany

Simultaneous digital/analog radio
and cable transmission trends
Dr. K. FEHER, M. MORRIS,
RCA Ltd., Montreal, Canada
Some aspects of a new family of
microwave systems
D. K. SACHDEV, K. SRIDHAR,
Dr. B. V. RAJENWARI, Indian
Telephone industries Ltd.,
Bangalore, India
Satellite control and test station
for the " OTS "
P. BODENSTEIN, G. ECKHARDT,
AEG-Telefunken, Backnang,
Federal Republic of Germany
Evaluation of and report on
communication networks
H. LeGOFF, R. PEDRONO,
University of Rennes, France
Integration of sound signals into
the video signal for TV
transmission
E. E. ADLER, Standard Elektrik
Lorenz AG, Stuttgart, Federal
Republic of Germany

ITU
film library
Ref. ITU-147
Pays —Country — Pais: FRANCE — FRANCIA (1971)
litre — Title — Titulo: ESSAIS SUR PLATON (The Platon system — Ensayo sobre Platon)
Format — Size — Tamaho: 16 mm

Poids — Weight — Peso:

Longueur — Length — Largo:

Duree — Duration — Duracion: 21 min

Langue — Language — Idioma: francais — French — trances
Observations — Remarks — Observaciones:
Sujet — Subject — Asunto: Charge de realiser un film sur le systeme Platon, un cineaste qui ignore manifestement tout du
sujet vient a Lannion pour se documenter aupres d'un technicien des telecommunications.
Apres avoir brievement evoque les notions de transmission et de commutation dans iatelephonie
« d'avant Platon », celui-ci Iui parle de la commutation temporelle (echantillonnage du signal
telephonique, multiplexage par repartition dans le temps), de I'organisation du reseau integre
et de ses avantages economiques, des multiples roles devolus au Centre de traitement de
I'information. II enumere aussi les services nouveaux offerts aux abonnes et met I'accent sur
l'universalite du systeme grace a ['utilisation des informations numeriques.
Ce film s'adresse a tous les publics.
Asked to make a film on the Platon system, a film director without any knowledge of the subject
comes to Lannion to learn something about it from a telecommunication technician. After
briefly outlining the fundamentals of transmission and switching in " pre-Platonic " telephony,
the latter goes on to describe time-division switching (telephone signal sampling, time-division
multiplexing), the organization and economic advantages of the integrated network and many
roles of the data-processing centre. He also describes the new services offered to subscribers
and emphasizes the universality of the system owing to the use of digital information.
Audience: general.
Encargado de realizar una pellcula sobre el sistema Platon, un cineasta, manifiestamente ignorante de todo cuanto al tema se refiere, viene a Lannion para documentarse cerca de un tecnico
en telecomunicaciones. Tras evocar brevemente los conceptos de la transmision y conmutacion
telefonicas « antes de Platon », este le habla de la conmutacion temporal (muestreo de la senal
telefonica y multiplaje por distribucion en el tiempo), de la organizacion de una red integrada y
de sus ventajas economicas, y de las multiples funciones que incumben a un centro de tramitacion de datos; enumera tambien los nuevos servicios ofrecidos a los abonados y pone de
relieve la universalidad del sistema gracias al empleo de datos numericos.
Caracter: general.
Editeur — Producer — Editor: Ministere des Postes et Telecommunications, Paris.
Date d'arnivee a TU/T — Date of arrival at ITU — Fecha de recepcion en la UIT: 1973

Ref. ITU-153
Pays — Country — Pais: ETATS-UNIS — UNITED STATES — ESTADOS UNIDOS
Titre — Title — Titulo: THINGS CHANGE (Les choses changent — Las cosas cambian)
Format — Size — Tamaho: 16 mm

Poids — Weight — Peso:

Longueur — Length — Largo:

Duree — Duration — Duracion ;12 min

Langue — Language — Idioma: anglais — English — ingles
Observations — Remarks — Observaciones: couleur — colour — color
Sujet — Subject — Asunto: Cefilm montre la maniere dont une exploitation telephonique s'efforce defaireface a I'expansion
economique et demographique.
II s'adresse aux techniciens.
This film shows how a telephone company strives to keep pace with a " booming " economy
and population.
Audience: technical.
Esta pelicula muestra la forma en que una empresa telefonica trata de mantenerse a la par con
una poblacion y una economia en pleno auge.
Caracter: tecnico.
Editeur — Producer — Editor: ITT Films and Broadcast/Puerto Rico Telephone Company
Date d'arrivee a TU/T — Date of arrival at ITU — Fecha de recepcion en la UIT: 1973
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Radiophone service extended
in United Kingdom
□ The service which enables people in the
United Kingdom to make telephone calls
from their cars has been extended to cover
a large part of Yorkshire.
The service was first provided in South
Lancashire and London, and last summer
extended to the Midlands.—United Kingdom
Post Office.

Caribbean telecommunications project ever
undertaken, represents a third of the whole
microwave project which will eventually
provide 960 high-grade voice circuits along a
route of some 1300 km stretching from
Tortola to Trinidad and Tobago.
The northern section of the scheme which
links Tortola in the British Virgin Islands
with Antigua, via the Netherlands Antilles
island of Saba, is the first of the three sections
that will form the longest international islandhopping microwave link in the world.
Cable and Wireless, responsible for the planning and construction of the Tortola—Saba—

Two new telephone
exchanges for Morocco

Antigua section, also co-operated in the
provision of the link between Saba and the
island of St. Maarten with the Netherlands
Antilles Authorities. Capable, too, of carrying
960 high-grade voice circuits, this section
allows St. Maarten access to the whole eastern
Caribbean microwave system.
The northern section of the system feeds into
the global telecommunication network at
Tortola. And when the whole system, with
relay points on 12 islands, is completed there
will be further outlets at Martinique, Trinidad
and Tobago and Barbados. All these links are
by satellite earth station, coaxial submarine
cable or microwave radio.
One of the principal difficulties encountered
in planning the system has been the need to
engineer long microwave hops across water.
Three links—which include Tortola to Saba
and Saba to Antigua—are more than 160 km
in length. Virtually the maximum possible
for line-of-sight terrestrial radio systems.

□ Two new Metaconta L exchanges (10 000
and 6000 lines) provided by the Compagnie
generate de constructions telephoniques (CGCT)
will be brought into service at Casablanca
(Bandoeng) and Rabat (Chellah) at the end
of 1976, thereby raising to four the number
of exchanges of this type ordered by the
Moroccan PTT Administration. There will be
two extensions, of 2000 lines each, to the
Rabat (Agdal) and Casablanca (Gare) exchanges,
raising the capacity of these exchanges to
5000 and 10 000 lines respectively.—CGCT.

The second section from Antigua to St. Lucia,
and the third from St. Lucia to Trinidad and
Tobago, are scheduled to be completed towards
the end of 1976.—Cable and Wireless.

New international telephone
links from Egypt
Northern part
of Eastern Caribbean
microwave system opened

□ The following telephone services have
been opened
Egypt and other
between
countries:
— Hongkong and Australia, via Rome—
opened on 15 May 1975; the unit charge
has been fixed at 45.00 gold francs;

□ An inaugural telephone conversation on
5 June last with three guests of honour taking
part in Tortola, Antigua and Saba, officially
opened the northern section of the eastern
Caribbean microwave scheme, a project which
has involved co-operation by Cable and
Wireless (West Indies) Limited, the Netherlands Antilles Authorities and Lands Radio
Telegraphie Dienst.

— Greenland and Faroes, via Athens—opened
on 19 May 1975; the unit charge has been
fixed at 27.15 gold francs;
— France, via Switzerland (an additional
service)—opened on 29 May 1975; the
unit charge has been fixed at 27.00 gold
francs;

The Hon. George Walter, Premier of Antigua,
the Hon. Willard Wheatly, Chief Minister of
Tortola, and an official of the Netherlands
Antilles Administration in Saba made a conference telephone call to mark the occasion.

— Ireland,
via
Switzerland—opened
on
1 June 1975; the unit charge has been fixed
at 22.02 gold francs.
(Cable and Wireless)

The northern section of the eastern Caribbean
microwave scheme, the most ambitious inter-
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Caribbean microwave system
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Languages admitted in each case are Arabic,
English and French.—Egyptian Telecommunications Administration.

news

Telex . . .

Off-peak telex rate reduction
for some
United States—Europe traffic

. . . new international exchange for Canada
□ The Canadian Overseas Telecommunication
Corporation (COTC) has awarded a contract
valued at 3.1 million Canadian dollars to
Canadian Marconi Company for a new international telex transit exchange.
To be known as COMTEX II, the new exchange
is scheduled for installation at COTC headquarters in Montreal early in 1977. It will
initially handle 2048 trunk circuits and can
later be expanded to over 30 000 circuits.
COMTEX II will connect the Canadian domestic
telex and TWX networks to the international
telex system via satellites and undersea cables,
and will act as a long-term Canadian switching
centre for international telex traffic.—Canadian
Marconi Company.

□ On 31 May 1975 TRT Telecommunications
Corporation put into effect a 22% rate reduction for evening and week-end telex service
to the United Kingdom and the Federal
Republic of Germany.
The experimental six-month tariff is the first
of several rate reductions being considered by
TRT. If the selective off-peak rates prove
beneficial to the communications public, TRT
will consider extending the service to additional world-wide points.
A rate of 2 US dollars per minute will apply
to telex calls originating in the continental
United States between 19 h 00 and 09 h 00
eastern time, on weekdays, and all day Saturday
and Sunday. The prevailing rate is 2.55 US
dollars per minute. It will be available to all
subscribers of the Western Union telex and
TWX service and to TRT teleprinter subscribers in the United States.—TRT.

The 250 000 pounds sterling turn-key contract,
which has been placed by Empresa Nacional
de Telecomunicaciones (ENTEL) of Peru, will
provide multichannel telephone and telegraph
services plus facilities for carrying television
pictures. Special planning techniques will
be used to route the system which will span
the highest lake in the world, Lake Titicaca,
3840 m, on the border between the two
countries.
The new link will connect the Peruvian system
with the 800 km system which GEC is currently installing in Bolivia to modernize the
country's trunk telecommunications network.
—GEC.

New telegraph link
□ A new point-to-point telegraph link by
satellite has been established between Malaysia
(Kuala Lumpur) and the Federal Republic
of Germany (Hamburg).—Deutsche Bundespost.

. . . international service from Poland

Bolivia—Peru microwave link
□ On 1 January 1975 automatic telex service
was available from the People's Republic of
Poland to 67 countries situated outside Europe.
Since 16 April 1975 further automatic telex
links have been introduced from Poland to
four more countries via intercontinental
telex exchanges in New York (International
Telephone and Telegraph Corporation (ITT)
and
RCA Corporation), Rome (Italcable)
and Vienna (Radaus). Outgoing telex traffic
from Poland is billed by electronic digital
machines installed
in these exchanges.—
Ministry of Posts and Telecommunications,
People's Republic of Poland.

□ A contract for a 2 GHz microwave radio
system which will provide an international
telecommunications link between Peru and
Bolivia has been awarded to GEC Telecommunications Limited.

□ Telenet
Communications
Corporation's
commercial
packet switching network is
slated to become operational this summer.
At that time, users throughout the United
States will be able to connect into the Telenet
network via leased channels and transmit
data at speeds up to 50 kbit/s to any other
terminal or computer in the Telenet network.
Cost will be determined by the volume of
data and not by the distance transmitted.
Telenet has already completed installation
of its initial set of switching centres; these
are located in Boston, Chicago, Dallas, Los
Angeles, New York, San
Francisco, and
Washington, DC. More than two dozen
switching centres are slated to be operational
in mid-1976.

. . . Swaziland orders automatic network
□ Swaziland has awarded a 350 000 pounds
sterling contract to Cable and Wireless Limited
for the supply of a national automatic telex
network.

Telenet's packet switching network is designed
to provide economical and reliable data
communication service both for situations
that require rapid response between terminals
and computers, and for applications where
high transmission capacity is intermittently
required for batch terminals or computer-tocomputer data transfer.—Telenet.

The contract is part of a development programme recently announced by the Kingdom
to expand and develop its telecommuncations
facilities.
A portion of the development will be financed
by the African Development Bank.
The programme aims at establishing telex
facilities throughout the Kingdom as well as
strengthening international telex links.
The network will provide immediate connections with international outlets for an initial
150 subscribers located in Mbabane and
Manzini.—Cable and Wireless.

Packet switching
network operational in the
United States this summer

Submarine cable across Red Sea
(GEC)
Microwave radio repeater station in the foothills
of the Andes in Peru

□ A consultancy contract for a high-capacity
repeatered submarine cable system under
the Red Sea has been awarded to Cable and
Wireless Limited.
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The system, which will link Jeddah in Saudi
Arabia with Port Sudan, will be the Red Sea's
first coaxial submarine cable and it will provide
high-grade communications facilities between
Saudi Arabia and East African countries.
Consultancy services for this project include
a traffic and viability study to decide the type
and capacity of the system, and a survey of
the seabed to select the most suitable route
for the cable. The cable will have a length
of 180 nautical miles.—Cable and Wireless.

United States will launch
Indonesian satellite
□ Officials from the United States and
Indonesia have signed an agreement for the
launch in 1976 of Indonesia's first communications satellite.
The satellite will be placed in synchronous
orbit on the equator over Indonesia. It will
reach 40 ground receiving stations (see Telecommunication Journal, May 1975, page 293)
which will be scattered among the 13 500
islands that constitute the
Republic of
Indonesia.

In terms of the Convention, ESA came into
de facto operation the following day, 31 May.

NASA to launch
three satellites for Japan

The Convention was signed by the ten
member countries of the former European
Space Research Organisation (ESRO)—Belgium,
Denmark,
France,
Federal
Republic
of
Germany, Italy, Netherlands, Spain, Sweden,
Switzerland, United Kingdom. It will remain
open for signature by other countries until
31 December 1975. Ireland, which had observer
status in ESRO, had indicated its intention
to sign.

□ The United States and Japan have signed
an agreement under which the United States
National Aeronautics and Space Administration
(NASA) wili launch three satellites for the
National Space Development Agency (NASDA)
of Japan on a fully reimbursable basis.

. . . house style for ESA
□ The new Agency will use a distinctive
" house style " for all its printed matter and
for signboards, flags and promotional material.
One of the main elements in this style will be
a symbol designed to represent the Agency's
field of activity—space—which is reproduced
below.

Agreement between Canadian
and French manufacturers
□ Northern
Electric
Company
Limited,
Canada,
and
France,
have
Thomson-CSF,
announced the signing of a series of agreements,
one of them licensing Thomson-CSF to manufacture Northern Electric's SP-1 electronic
switching systems in France.

Two satellites, one of which will be used as
a back-up spacecraft, are being built by Hughes
Aircraft Corporation for Indonesia's Directorate General of Posts and Telecommunications.
The new satellites will allow Indonesia to
develop a national communications network
in a shorter time and at less cost than by any
other means, and will significantly assist
in Indonesia's programme of economic development.—National
Aeronautics
and
Space
Administration.

esa

ase

. . . NASA and ESA simulate" Spacelab "

India designing second satellite
□ With its first satellite launched from the
Aktubinsk-Kapustin Yar (USSR) cosmodrome
on 19 April 1975, Indian scientists have begun
the design of the satellite which they hope
to launch in 1978. Identified as RS-1, the 40 kg
satellite is intended to orbit for 100 days as a
monitor of the launching performance of the
SLB-3 launch vehicle system.—Defense/Space
Business Daily.

News from
the European Space Agency . . .
. . . ESA Convention signed
□ The Convention of the new European
Space Agency (ESA) was formally adopted and
opened for signature at a Conference of
Plenipotentiaries held in Paris on 30 May 1975.
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The
three
satellites—the
geostationary
meteorological satellite (GMS), the mediumcapacity communications satellite for experimental purposes (CSE) and the mediumscale broadcasting satellite for experimental
purposes (BSE)—will be launched by McDonnell
Douglas Delta vehicles from Cape Canaveral
beginning in mid-1977. The three satellites
are being built in the United States.—Defense/
Space Business Daily.

□ During the week from 2 to 8 June last,
the United States National Aeronautics and
Space Administration (NASA) and ESA simulated a Spacelab mission aboard the Ames
Research Center's CV 990 " flying laboratory ".
Spacelab, to be operational in 1980, is a major
element in the space transport system now
being developed which should enable space
crews and their equipment to be put into
orbit round the earth more cheaply than at
present and make such operations a commonplace event. ESA will produce the Spacelab,
which will be put into orbit by the space
shuttle for missions lasting 7 to 30 days,,
enabling non-astronauts—scientists, engineers
and technicians—to carry out their experiments on board.
For the simulated mission, an experimental
payload was used containing instruments for
making measurements in the fields of infrared
astronomy and upper atmosphere physics,
with
experiments furnished
by research
institutes in Europe and the United States.
—ESA.
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Under another of the agreements signed,
Thomson-CSF will market some of its telecommunications equipment through Northern
Electric's
network.—Northern
distribution
Electric.

Australian Post Office's suggestions
schemes gives highest award yet
□ A senior technical officer in the Buildings
Branch of the Australian Post Office (APO),
Victorian Engineering Division, Mr. J. A.
McDougall, has been presented with an award
of 3250 Australian dollars by the PostmasterGeneral, Senator Reg. Bishop.
The award, the highest ever made under the
Public Service Act Staff Suggestions Scheme,
was given for a suggestion concerning the
provision of lighting for telephone exchanges.
The suggestion involved the design of new
fluorescent fittings which allow for simple
inter-connecting arrangements to be made
between adjacent fittings.
The method considerably reduces the amount
of initial electrical wiring and allows for
extensions to be made at a lower cost.
The saving to the Australian Post Office is
estimated to be about 100 000 dollars a year.—
APO.

news

Aerosat Council holds
second meeting
□ The second meeting of the Aerosat Council
was held on 17 and 18 April at the European
Technology
Centre
Space
Research
and
(ESTEC), Noordwijk, Netherlands. The Council
was established by Canada, the United States,
and European members of the European
Space
Research
Organisation (ESRO)* to
guide the progress of their joint experimental
aeronautical satellite programme intended to
surveillance
improve communications and
control.
oceanic
air
traffic
for
It is intended to issue in July the Request
for Proposals for the design and development
of the Aerosat satellite space segment which
is scheduled to be in operation over the
Atlantic Ocean in the late 1970s. The meeting
was attended by delegates from Australia
and Japan, both of which countries were
involved in earlier programme discussions
and have since expressed an interest in closer
association and possible participation in the
programme. Also present was Mr. Oscar
Geigner, designated by Europe as the Director
of the Aerosat Co-ordination Office, the
standing organization to assist the Council.
The third meeting of the Council is scheduled
for 9 and 10 July in Ottawa, Canada.—ESRO.

All systems and equipment are fully described
and illustrated. In addition, basic concepts
are reviewed and tables provided as a quick
reference guide for the selection of standard
and optional systems equipment.
Copies of the catalogue are available from
" Electrovert Manufacturing Company Limited,
PO Box 1200, Station NDG, Montreal, Quebec
H4A 3R2 (Canada) ", or from " Otto Pfenniger
AG, Dufourstrasse 56, 8008 Zurich (Switzerland) ". —Electrovert.

... in the German Democratic Republic
□ Mr. Joachim Arnold has been appointed
Deputy Minister for Postal, Press, Telephone
and Telegraph Operations and Traffic. He
replaces Mr. Martin Franks who has retired.—
German
Democratic
Administration
of the
Republic.

... in Italy
□ Mr. Ugo Monaco has been appointed
Director-General of the Italian PTT Administration.

. . . in Madagascar

Retirement of Mr. Evan Sawkins

□ Mr.
Evan
Sawkins,
Deputy DirectorGeneral of the Australian Post Office and for
many years leader of the Australian delegation
to the ITU Administrative Council, has retired
owing to ill health.
Mr. Sawkins first joined the Australian Post
Office in 1928 as a cadet engineer; he became
an engineer in 1934 and a superintending
engineer in 1950. In 1957 he was appointed
Assistant Director-General (Engineering) and
in 1964 became Deputy Director-General.

* See " New from the European Space Agency
(ESA) " on preceding page.

Mr. Sawkins headed the Australian delegation
to the ITU Plenipotentiary Conference at
Malaga-Torremolinos in 1973, where he was
Chairman of Committee 7 (Structure of the
Union).

Satellite communications
for offshore drilling operations

Mr. Sawkins' dedication to the improvement
of understanding between nations and peoples,
and to the development of the global telecommunication network, will be remembered
by all his friends both in the administrations
and at ITU headquarters.

□ The Malagasy PTT Administration has
been given the status of a Ministry and
Lieutenant-Colonel Joel Rakotomalala has been
appointed Minister of Posts and Telecommunications.

Death of Mr. G. E. de Silva Ellawella
Mr. G. E. de Silva
Ellawella, former Chief
Telecommunication Engineer of the Depart-

ment of Posts and Telecommunications of Sri

Lanka (Ceylon) died on
12 March 1975, after
a brief illness.
Mr Ellawella joined
the

Mr. Ellawella

□ RCA Corporation is to set aside one of the
24 transponders on its permanent Satcom
domestic communications satellite system to
support development of petroleum reserves
hundreds of kilometres out at sea.
The satellite is
December 1975.

scheduled

for

launch

in

In addition to high-quality, instantaneous
voice communications the satellite will provide
for the rapid exchange of graphic material,
like well charts, and data transmission.—RCA.

Personnel changes . . .

. . . in the Congo (Brazzaville)
□ The Office national des postes et telecommunications now comes under Colonel Joachim
Yhombi Opango, Ministerfor National Defence,
Security and Posts and Telecommunications,
delegated by the Council of State.

... in Czechoslovakia

Wavesolder and printed circuit
production systems catalogue
□ A new 20-page catalogue is available from
Electrovert Manufacturing Company Limited,
which includes the company's complete line
of assembly, wavesoldering, cleaning, component tinning and soldering and printed
circuit board coating systems.

□ Mr. Miroslav Joachim, engineer, Doctor
of Technical Sciences, has been appointed
Director of the Post and Telecommunication
Research Institute, Prague; Mr. Ivan Derer,
engineer, is Deputy Director.
Mr. Joachim left the staff of the International
Telecommunication Union, where he was Senior
Counsellor to the International Radio Consultative Committee, on 31 January 1975.

Department

of

Posts and Telecommunicatiions in 1928
and served in various
capacities in different

sections of the Engineering Division. He was appointed Chief
Telecommunication Engineer in July 1967
and held this post till his retirement in August
1969. In addition, he was the Director of the
Outside Colombo Area Development Scheme
from July 1967 to July 1968. He had also the
distinction of serving the Department as Acting
Postmaster General and Director of Telecommunications from July to September 1968.
He was a Fellow of the Institution of Electrical
Engineers (IEE), London, and the Institution
of Engineers (Sri Lanka). For over 10 years
he took part in the activities of the International Telecommunication Union and represented Sri Lanka as a delegate or alternate
delegate in numerous ITU conferences. In
1965 he led the Ceylon delegation to the ITU
Plenipotentiary Conference in Montreux.
Active until the last days of his life, Mr. Ellawella
took part in the activities of the professional
engineering institutions and was also actively
engaged in social services, especially in the
work of the Sri Lanka Cancer Society.—P&T
Administration, Sri Lanka
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ponents will be fitted together one after the
other, as one does with a box of toy bricks,
to produce finally a satellite about 1.5 m in
diameter. With a built-in motor, the satellite
will be able to leave Spacelab's orbit and take
up other orbits of interest to scientific research.
The satellite, which will probably have the
form of a 32-sided polyhedron, could render
valuable service in experimenting with new
communications techniques or in assisting
physical and biological research, in particular
in cytology and genetics.—Bulletin of the Press
and Information Office of the Government of
the Federal Republic of Germany.

Satellite searching stars for signals
News from INTELSAT . . .
. . . interference
contract

reduction

networks

□ The International Telecommunication Satellite Organization has awarded a contract
to Nippon Electric Company Limited (NEC)
of Tokyo, Japan, for the study of adaptive
(automatic correction) networks for interference
reduction
for
frequency
re-use
application.
The 13-month, 100 000 US dollar contract
provides for the analysis, design, development,
fabrication, test and delivery of an experimental
model of a suitable network which can be
incorporated into a typical earth station in
the
INTELSAT
network
for
testing.—
INTELSAT.

Cut-price satellite
under development
in the Federal Republic of Germany
... to be launched from " Spacelab "
□ Aeronautical engineers employed by the
Deutsche Forschungs- und Versuchsanstalt fur
Luft- und Raumfarht (DFVLR)—German Aeronautical and Space Research and Experimental
Bureau—in Cologne, are at present working
on a " cut-price " satellite built out of prefabricated components. A model of the satellite
was presented to the public for the first time
in Paris on 30 May 1975 at the opening of the
Paris-Le-Bourget 31st International Air and
Space Show. It is planned to put the satellite
into orbit round the earth in the 1980s with
Spacelab, the European space laboratory,
as an additional satellite to supplement Spacelab's research programme or to continue
it beyond its planned duration of one week.
The new satellite is much easier and cheaper
to build than any of the space vehicles known
hitherto since, on launching, it will not be
subject to the fearsome accelerations, shocks
and oscillations produced by vectors such as
the conventional rocket. The various com496

□ A United States National Aeronautics
and Space Administration (NASA) satellite
is observing three nearby sun-like stars for
signs that other civilizations may be trying
to contact us with ultraviolet laser beams.
The satellite is Goddard Space Flight Center's
orbiting astronomical observatory (Copernicus),
whose Princeton
University telescope
is
scanning the stars epsilon Eridani, tau Ceti,
and epsilon Indi—all about 11 light years
from earth.*
These laser observations can only be made
from a space observatory since earth's atmosphere prevents ultraviolet radiation from
reaching the surface.
Evidence from astronomy, physics and biology
suggests that life is not a one-time accident
in the universe, but that it can appear spontaneously in a favourable planetary environment and evolve into complex beings, provided
vast amounts of time are available. Consequently, the possibility exists that earth
is being irradiated from space by signals
from intelligent civilizations on earthlike
planets circling other suns.
Copernicus has been orbiting earth since
1972 at a distance of approximately 750 km,
making precise astronomical observations of
a number of celestial objects from a position
above the atmosphere.—NASA.
* A light year is the distance light travels
in one year in free space and is equal to
9.46x 1015 m.

Proposals sought
for 1979 Uranus mission
□ The United States National Aeronautics
and Space Administration (NASA) is inviting
scientists to propose experiments for a 1979
space mission to Uranus, third farthest planet
from the sun.
The flight would use a Manner-type spacecraft
to fly past Jupiter and then continue on to
Uranus and the far reaches of the solar system.
The flyby would provide man with his first
close-up look at the distant planet.
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Uranus, 2.85 milliard kilometres from the sun,
is different from any of the other closer planets
in a number of ways. Spectroscopy shows
that the planet has a large amount of methane
in contrast to Jupiter and Saturn which are
primarily hydrogen and helium. Uranus may
be covered with ammonia clouds in contrast
to Venus which has acids in its upper
atmosphere.
The planet has five known moons, ranging
in size from approximately 320 to 800 km
in diameter, which orbit the planet perpendicular to the ecliptic plane. It takes Uranus
84 years to make one revolution around
the sun. Spinning rapidly at an angle of approximately 90° to the ecliptic plane, Uranus has
a day of only 10.8 hours.—NASA.

Antenna system
for use with " Aerosat "
□ A complete L-band aircraft antenna system
of a type suitable for airliners using the projected Aerosat—aircraft/satellite communication
system—has been delivered by British Aircraft
Corporation (BAC), Electronic and Space
Systems Group at Bristol to the Royal Aircraft
Establishment (RAE), Farnborough.
It was developed under a United Kingdom
Government contract in close co-operation
with the RAE and completed in time to be
installed in one of RAE's Comet 4 aircraft
for the Aerosat system trials. The trials,
based on the Azores, are organized by the
European Space Agency (ESA) and commenced
earlier this year. The United States National
Aeronautics and Space Administration (NASA)
ATS-6 satellite is being used to assess performance of the L-band system which is of
particular significance since in this geographical
area the access angle from the aircraft to the
satellite is low, resulting in appreciable noise
temperature and accentuating possible multipath problems.
The antenna system, which has a minimum
gain of 4 dBi, has been designed for use with
L-band aeronautical satellites, and consists
of two antenna groups, two switching and
phasing units and their associated cabling.
The antenna groups are virtually flush-mounted
on each side of the aircraft fuselage at about
40° from the zenith. The switch units are
installed in a convenient location inside the
fuselage.
An antenna group consists of six slot-dipole
elements, three transmit and three receive,
which give the required beam coverage with
excellent multipath signal rejection. The slotdipole element itself was developed by RAE,
Radio and Navigation Department, and was
selected after detailed examination of a wide
range of alternative elements.
The L-band system is rated at 200 W, 50%
duty, and has been designed to transmit on
1640-1660 MHz and receive on 1540-1560 MHz
with omni-azimuth coverage for elevation
angles of 10° and above.—BAC.

news

Satellite tracked
by another satellite
□ A step toward tracking and communications
control of satellites by other satellites has
been taken in a unique experiment using the
United States National Aeronautics and Space
Administration
(NASA) applications technology satellite-6 (ATS-6) to track and communicate with NASA's newly launched Geos-3
geodetic satellite.
Geos-3 orbits the earth at an altitude of
845 km, while ATS-6 is in a stationary orbit
35 680 km above the equator due south of
Kansas City, Missouri.

During the experiment, ATS-6 was first
commanded by the ATS ground station in
Rosman, North Carolina, to point at and track
Geos-3. Ranging—distance measuring—signals
were then transmitted to ATS-6 for relay to
Geos-3. The ranging signals, along with spacecraft condition and experiment data, were
returned to Rosman over the same communications loop.
As Geos-3 in its lower orbit disappeared
behind earth, ATS-6 continued to track a
path across earth indicating the location of
the geodetic satellite. And as Geos-3 reappeared over the edge of earth, ATS-6
again locked onto it and tracked it for more
than 50% of its orbit. Present ground station

tracking of Geos-3 can cover only 15% of the
orbit.
The information collected in this and further
similar experiments will contribute to the
future transition from a totally ground-based
tracking system to a tracking and data relay
satellite system (T&DRSS). The T&DRSS is
presently under investigation for the late
1970s. The system would employ two stationary-orbit spacecraft, such as ATS-6, to relay
command,
tracking,
and
data
telemetry
between a centrally located ground terminal
and a number of spacecraft in low earth
orbit.
ATS-6 has been used in a similar experiment
with the Apollo-Soyuz Test Project (ASTP).—
NASA.

SATELLITE LAUNCHINGS NOTIFIED DURING PERIOD
8 MAY TO 3 JUNE 1975

Code name
Spacecraft
description

Pollux (D5A)

International
number

Country
Organization
Site of
launching

Date

Perigee *
Apogee

Period *
Inclination

Frequencies
Transmitter
power

Observations

1975-39-A

France
Centre national
d'etudes
spatiales
(Kourou,
French Guyana)

17 May

299 km
1258 km

100.4 min
30.0°

136.610 MHz
0.1 W
(tracking and
telemetry)

1975-39-B

France
Centre national
d'etudes
spatiales
(Kourou)

17 May

272 km
1271 km

100.3 min
29.9°

136.250 MHz
0.25 W
(tracking and
telemetry)

1975-40-A

United States
US Air Force
(Eastern Test
Range)

20 May

152 km
252 km

88.5 min

X band

Defense Satellite Communication
System. Satellites carry multichannel communications payloads.
Four antennae, two for wide earth
coverage and two with narrow
beams for ground-controlled direction beaming for high-volume
communications

United States
US Air Force
(Eastern Test
Range)

20 May

152 km
252 km

88.5 min

X band

Defense Satellite Communication
System (see DSCS-II 5)

height:
0.562 m;
diameter:

0.61 m;
mass: 36 kg;
solar cells;
Ni-Cd
batteries
Castor (D5B)
26 face
polyhedron;
mass: 76 kg;
solar cells

DSCS-II 5
cylindrical
satellite;
mass: 544 kg;
solar cells

DSCS-II 6
cylindrical
satellite;
mass: 544 kg;
solar cells

1975-40-B

28.6°

28.6°

The two satellites were intended
for synchronous orbits over the
Pacific and Indian Oceans respectively, but they did not attain
these orbits due to malfunction of
upper stage of rocket
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Code name
Spacecraft
description

International
number

Country
Organization
Site of
launching

Date

Perigee *
Apogee

Period *
Inclination

Frequencies
Transmitter
power

Observations

Cosmos-731

1975-41-A

USSR
(Baikonur)

21 May

207 km
313 km

89.5 min
65°

19.995 MHz

Carries scientific apparatus, radio
system for precise measurements
of orbital elements, and radio
telemetry
system.
Reconnaissance/surveillance satellite

Intelsat-IV F1

1975-42-A

International
INTELSAT
(Eastern Test
Range)

22 May

35 704 km
36 184 km

1444.2 min
0.47°

5950 to
6400 MHz
(up-link)

INTELSAT commercial telecommunication satellite; 3000 to 9000
telephone circuits or 12 television
channels. In geostationary orbit
at 61° E longitude over the Indian
Ocean

cylindrical
satellite;
height: 5.28 m;
diameter:
2.39 m;
mass: 720 kg;
solar cells

geostatiorlary orbit

3725 to
4175 MHz
(down-link)

No name

1975-43-A

United States

24 May

Soyuz-18

1975-44-A

USSR
(Baikonur)

24 May

322 km
384 km

91.3 min
51.6°

Two-man spacecraft. Commander:
Pyotr I. Klimuk; flight engineer:
Vitaly I. Sevastyanov. The spacecraft docked with Salyut-4 on
25 May and the crew transferred
to Salyut-4

Cosmos-732
to
739

1975-45-A
to
1975-45-H

USSR
(Plesetsk)

28 May

1475 km
1532 km

115.8 min
74.0°

Eight satellites launched simultaneously by one rocket. They
carry scientific apparatus, radio
systems for precise measurements
of orbital elements, and radio
telemetry systems

Cosmos-740

1975-46-A

USSR
(Baikonur)

28 May

181 km
347 km

89.5 min
65.0°

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

Cosmos-741

1975-47-A

USSR
(Plesetsk)

30 May

210 km
246 km

89.0 min
81.4°

Cosmos-742

1975-48-A

USSR
(Plesetsk)

3 June

189 km
375 km

89.8 min
62.8°

* Initial orbital data.
Sources: COSPAR, NASA, Specialized Press.
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19.995 MHz

Carries scientific apparatus, radio
system for precise measurements
of orbital elements, and radio
telemetry
system.
Reconnaissance/surveillance satellite

Carries scientific apparatus, radio
system for precise measurements
of orbital elements, and radio
telemetry system. High-resolution
reconnaissance/surveillance
satellite

news

to ten 22-digit numbers. It can be used together
with the MP 9100 to form a complete repertory
dialling system.
With an output format suitable for MF signalling
systems, the MP 9200 interfaces with standard
keyboards and can be cascaded if increased
storage is required.
Free drain output current is 1 mA (minimum)
and the maximum power consumption is
10 mW. The device is encapsulated in a 16-lead
Dilmon package.—Plessey.
new

(Plessey Semiconductors,
Cheney
Manor,
Wiltshire SN2 2QW (United
Swindon,
Kingdom)—Telephone
0793
6251—Telex:
449637)

products

Multiplex-polarizing VHF
directional array
□ The VHF directional array HF 009 (87 to
108 MHz) developed by Rohde und Schwarz
(RS) is claimed to be the first multiplexpolarizing transmitting antenna in the world.

can now be effected simultaneously via filterpi exers. With a change of polarization from
horizontal to circular for car-radios and
portables with a vertically polarized antenna,
a remarkable stabilization and an improvement
of FM broadcast reception are obtained. In
deserted or sparsely populated areas, an
increase of the input level by approximately
8 to 10 dB with steady transmitter power is
achieved for such receivers. The antenna can
be adjusted for only one type of polarization,
such as horizontal, vertical, oblique linear
(±45°), circular or elliptical.
Depending upon the arrangement and feeding
method of several directional arrays HF009,
an omnidirectional characteristic as well as
any other pattern shape can be obtained with
an almost constant polarization and constant
ERP. The use of this new antenna array is
also interesting from the economical point
of view. In the case of multiplex polarization
the antenna height can be reduced considerably,
since the transmissions of various services are
made via just one antenna.—RS.
(Rohde und Schwarz, Muhldorfstrasse 15,
D-8000 Munchen 80 (Federal Republic of
Germany)—Telephone: (0811) 4 12 96 25—
Telex: 523703)

Numerically controlled
routing machine for PCBs

Push-button telephone dialler
and repertory telephone store
integrated circuits

□ Vero NC Developments Limited, of
Southampton (United Kingdom) have launched
a new multi-spindle numerically controlled
printed circuit board (PCB) routing machine,
the Europa R. The machine exploits fully all the
advantages of this relatively new technique
for PCB routing, and is capable of high production rates with consistent quality.

□ Details of two newly introduced integrated circuits for telephone applications
—the MP 9100 push-button telephone dialler
and the MP 9200 repertory telephone store—
are now released by Plessey Semiconductors.
The MP 9100 is a p-channel low threshold
MOS integrated circuit containing the logic
required to interface between a standard MF
keyboard and a Strowger-type telephone
system.
Up to 20 digits and " dial tone waits " can
be stored and dialled directly or redialled if
required. Features include programmable
dialling speed, dial pulse mark/space ratio,
and interdigit pause.

The rigid, split axis design of the routing
machine is derived directly from the Europa
range of PCB drilling machines. Many parts
are common to both ranges, including the
rigid, light-weight welded steel box sections.
Carefully controlled stress relieving ensures
long-term dimensional stability, which is
essential for machines having a quoted position
accuracy of ±0.01 mm.

The use of 4-phase dynamic logic minimizes
power consumption, thus allowing linepowered or battery operation. Free drain
output current is 1 mA (minimum) and power
consumption is 2 mW (maximum).

The Europa R is available with from 1 to
4 spindles, the production board layout
varying, respectively, from one board measuring 600x610 mm, to four boards each
320x 610 mm.

In addition to its basic application as a pushbutton telephone dialler the MP 9100 can be
used in repertory diallers and automatic
security alarms.
The device is encapsulated
Dilmon package.

in

an

(RS)
Multiplex-polarized omnidirectional VHF transmitting antenna system for 81 to 108 MHz.
Top: standard model; bottom: antenna with
anti-icing covers

18-lead

The MP 9200 is a p-channel low threshold
MOS integrated circuit containing the logic
and storage capability to form a self-contained
repertory telephone number store of up

Television programmes (in Australia, for
example, they are horizontally polarized),
circularly polarized FM broadcast transmissions
as well as radio-paging services and traffic
services for cars with vertical polarization

It will handle stacks of up to four circuit
boards at contouring feed rates up to 4 m/min.
Platen work change can be fitted, which enables
the operator to load one platen with PCBs
while the Europa is working on another, thus
greatly reducing part-loading time and machine
idle-time.
The X and Y axes are tape controlled and,
in addition, it is possible to have full tape
control of tool height (Z axis) through a
servo drive incorporating a PWM DC motor
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and recirculating ball assembly screw. This
allows pockets to be milled to a very accurate
depth, ±0.05 mm, and also facilitates hole
drilling. Alternatively, vertical feed can be
provided by an adjustable pneumatic cylinder.
Numerically controlled multi-spindle routing
is a recently introduced method of making
the perimeter and internal cuts required to
give circuit boards their finished dimensions
and configuration. It offers many advantages
over the two conventional methods of performing this operation—blanking with a punch
press and manual pin routing. Production
rates are very much higher than with pin
routing, and because the feed rate is automatically controlled and not dependent upon
operator skill, the finished edge quality is
much higher, and scrap rate lower.

The system is designed to provide high-quality
trunk telephone circuits on mainline and
feeder traffic routes, and it complies with
current CCITT recommendations for such
systems. The LF4D offers two-way transmission over a pair of 4.4 or 9.5 mm coaxial
cores within the frequency band 60 to
4188 kHz.

(P. G. Harvey)
Zero's new numerically controlled printed circuit
board routing machine, the " Europe R ". The
cover on the spindle head assembly has been
removed to show the three PWM DC motors,
and the vacuum cooling and swarf removal
systems

The advantages over blanking are that numerically controlled routing eliminates the need
for tooling which is both a lengthy and expensive process.While a new die for a blanking
machine may take many days and hundreds
of pounds to make, the tape for a new Europa
numerically controlled routing programme
can be prepared and proved in less than an
hour. Use of the machine also entails none of
the noise and safety hazards which are characteristic of the punch press.—Vero NC Developments Ltd.
(Vero NC Developments Limited,
ampton, Hampshire, United Kingdom)

South-

4 MHz coaxial line system
□ A new 4 MHz coaxial line system has been
developed by the transmission division of
Standard Telephones and Cables Limited

transmitters and baseband combining equipment, providing redundant capabilities for
applications requiring protected operation.
Service channel options include loudspeaker,
calling, handset, E and M signalling and 2-wire/
4-wire extension.

Dependent repeaters for the LF4D can be
installed underground in watertight and
pressurized housings or on racks at existing
repeater stations. The nominal repeater
spacing is 4.0 km (4.4 mm cable) or 9.1 km
(9.5 mm cable), but considerable flexibility
of siting is possible to ensure compatibility
with existing facilities or local conditions of
terrain. The repeater design is fully compatible
with STC's 12 MHz coaxial line system to
facilitate subsequent upgrading of the route.
The dependent repeaters are power fed over
the inner conductors of the coaxial cable,
the design providing long power feeding
distances. With 4.4 mm cable up to 18 repeaters
can be fed from one terminal giving 148 km
between power feeding points; with 9.5 mm
cable up to 20 repeaters can be fed from a
terminal giving a distance of 373 km.

■
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(STC). Designated the LF4D, the new system
has a capacity of 960 telephone circuits.

A number of features are incorporated into
the LF4D which have not been available with
previous STC coaxial line systems. These
include a long-distance supervisory system
which does not require the use of interstitial
cable pairs and the automatic re-injection
of the control pilot at main intermediate
repeaters to maintain maximum traffic if a
fault develops on the system.
All terminal equipment for the LF4D is engineered in STC's Mark 6 equipment practice
featuring plug-in circuit cards fitted in prewired shelves. All rack cabling is therefore
readily accessible from the rear to simplify
installation and to maintain the maximum
service when maintenance is being carried
out on individual systems.—STC.
(Standard Telephones and Cables Limited,
Chester Hall Lane, Basildon. Essex SS14 3BW
(United Kingdom)—Telephone: (0268) 3040—
Telex: 99101) *

400 MHz UHF hot standby
terminal
□ Granger Associates announce the availability of their new model 6004 400 MHz hot
standby terminal designed for low density,
point-to-point radio communications networks
operating at RF carrier frequencies in the
380 to 470 MHz band.
The solid-state terminal is available with 24
or 60-channel capacity and meets CCIR noise
performance objectives. A common antenna
can be used for both transmitters and receivers.
RF power loss will cause the system to switch
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(Granger Associates)
The 400 MHz UHF hot standby terminal

A 12-channel version is also available, type
accepted up to 200F9 under FCC Part 21. —
Granger Associates.
(Granger Associates, 120 Independence Drive,
Menlo Park, California 94025 (United States)—
Telephone: 415/321-4175)

PCM-digital signal analyser
□ The PCM-digital signal analyser PDA-1
from Wandel und Goltermann (WG) enables
testing at the send side of PCM multiplex
equipments 30/32. It is connected at the digital
interface between multiplexer and circuit
terminal equipment (2048 kbit/s). The PDA-1
takes samples from the chosen channel time
slot and indicates the highest coding step;
this corresponds to a peak value measurement.
With a sinusoidal signal applied to the channel
time slot, it is possible to measure easily the
input level corresponding to every maximum
PCM word. With this method, the following
analogue parameters are measurable: load
capacity (overload point), variation of gain
with input level and attenuation distortion
with frequency, symmetry and zero position
of the encoder.
For matching to the different types of interfaces as produced by individual PCM system
manufacturers, the PDA-1 has a coaxial
75 ohm input and a balanced 120 or 130 ohm
input. All the usual code formats can be
processed.

news/radio amateurs

Synchronization by means of a frame alignment signal within an incoming pulse frame
is done according to CCITT Recommendation G.732. Each channel time-slot can be
chosen for the purpose of providing the 8-bit
PCM code word contained therein, and a
LED display indicates its presence. At a digital
readout the maximum PCM code word contained in the channel time slot can be displayed selectively for either positive or
negative PCM code words.
Additionally, outputs are available for auxiliary
external evaluation tasks: an 8-bit parallel
output with the PCM words of the chosen
channel time-slot and an output for counting
the number of lost frame alignment signals.
It is also possible to remotely control the
PDA-1. — WG.
(Wandel und Goltermann, Postfach 259,
Republic of
D-7410 Reutlingen (Federal
07121 /8441—Telex:
Germany)—Telephone:
0729-833 wug d)

Voice frequency
telegraph equipment
□ A radically new voice frequency telegraph
(VFT) equipment, using digital integrated
circuit techniques throughout, is announced
by Marconi Communication Systems Limited.
The H5030 supersedes the H5000 series.
Designed in accordance with CCIR recommendations, the new equipment can accommodate up to 8 two-tone or 16 frequencyshift keyed (FSK) 100-baud telegraph channels
in a bandwidth of 3 kHz.
The equipment is completely modular in
construction and is extremely compact. Eight
two-tone or 16 FSK transmit channels are
housed in a single 221 mm high, 438 mm wide
standard rack-mounted shelf. A similar shelf
houses either 8 two-tone or 16 FSK singlepath receive channels. Included in each shelf
are a common unit and power supply.

United Kingdom Amateurs celebrate
World Telecommunication Day
radio

amateurs

News

□ A station was set up at Tollbridge
School, Kent (United Kingdom) to celebrate World Telecommunication Day
1975 and to effect communications with
other stations in different parts of the
world which had been established for the

Interconnection is by mother board into
which are plugged the transmit or receive
channel cards. All the transmit channel cards
are identical and all the receive channels are
identical. Channel frequency determination
is by a coded plug on the mother board;
hence, once a channel frequency has been
selected, any channel card inserted in that
position will automatically function on the
selected frequency.
Single-path and dual-path receive versions are
available for both the two-tone and FSK
systems. Automatic attenuators are provided
in the transmit equipment which maintain
the correct modulation level irrespective
of the number of channels in use.
The equipment is easily installed and simple
to operate and maintain.—Marconi.
(Marconi Communication Systems
Chelmsford
CM1
1PL,
Essex
Kingdom)—Telephone: Chelmsford
Telex: 99201)

Limited,
(United
53221 —

same purpose. Shown in our photograph
are (standing) left to right: Stephen Lewis
(G8KFE) and R. J. Hughes (G3GVV)
who was responsible for setting up the
station, and (seated) Robert Mitchell
(G8JZA) and Timothy Trew (G8JXV).
The call sign used was GB2ITU and the
station was active on the amateur bands
between 3.5 and 21 MHz. — International Amateur Radio Union, Region 1.

IARU Region 1 Conference
Commemorative stamp
□ To celebrate the tenth Conference of the
Region 1 Division of the International
Amateur Radio Union (IARU), which was
held in Warsaw from 14 to 18 April (see

Telecommunication Journal', July 1975,
pages 434-435), the Polish Postal Administration issued a commemorative 1.50
zloty stamp on 14 April 1975. — IARU
Regionl.

(Kent & Sussex Courier)
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Journal. The articles are listed under the language of the publication.
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Haut-parleur (Le). Edition Electronique professionnelle, 2 a 12, rue de Bellevue, 75019
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Ondes courtes - Informations. Union des radioclubs, 32, avenue Pierre-ler de Serbie, 75008
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No. 38. P. 3-11. Mukae H. Colour telephoto
equipment.
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McGraw-Hill
Building, 1221 Avenue of the Americas,
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Interavia. 86 Avenue Louis-Casa'f, PO Box 162,
1216 Cointrin, Geneva. Year 1975. No. 6.
(English edition). P. 695-699. Stambler I.
America and the Soviet Union join in space.
Marconi Review (The). GEC-Marconi Electronics Limited, Baddow Research Laboratories,
West Hanningfield Road, Great Baddow,
Essex. Year 1975. No. 196. P. 14-43. Claydon B.
The Schwarzschild reflector antenna with multiple or scanned beams.
Proceedings of the Institution of Electrical
Engineers. Savoy Place, London WC2R 0BL.
Year 1975. No. 5. P. 479-486. James J. R.
Conformal antenna synthesis using spherical
harmonic wavefunctions.
Radio Engineering and Electronic Physics.
(English edition of Pa^HOTexHHKa h 3jieKTpoHHKa). Publishers: Scripta Publishing Company, 1511 K Street, NW, Washington, DC
20005. Year 1974. No. 5. P. 60-65. Andrianov
V. A., Armand N. A., Rakitin B. V., Sarkisyants
V. A. The effect of the diurnal variation
of processes in the boundary layer of the
atmosphere on the refraction of radio waves.
Scientific American. PO Box 5919 New York,
NY 10017. Year 1975. May. P. 32-40. Vacroux
A. G. Microcomputers.

TELECOMMUNICATION JOURNAL - VOL. 42 - Villi 1975

Revista Espanola de Electronica. Ediciones
tecnicas REDE, Apartado 5252, Barcelona.
Ano 1975. N.° 246. P. 34-36. Gavaldd J.
Circuito antiparasitario electronico para radioreceptores.
Mundo Electronico. Boixareu Editores SA,
Avenida Jose Antonio 594, Barcelona-7.
Ano .1975. N.° 41. P. 73-81. Paraded F.
Barreda A. Decodificadores PAL-SECAM;
diversas soluciones.

OTHER LANGUAGES
German
Fernmelde-Ingenieur (Der). Verlag fur Wissenschaft und Leben Georg Heidecker, 11
Kiilsheimerstrasse, 8532 Bad Windsheim.
Jahrgang 1975. Heft 5. Richard H., Steffenhagen U. Untersuchung der Eigenwerte und
der Eigenwertschranken von Matrizen aus
dem Gebiet der Nachrichtentechnik.
Frequenz. Zeitschrift fur Schwingungs- und
Schwachstromtechnik, Fachverlag Schiele und
Schon GmbH, 11 Markgrafenstrasse, 1
Berlin 61. Jahrgang 1975. Nr. 5. S. 147-151.
Kallfass T. Temperatur-kompensierte RCaktive Schaltungen in Dickschichttechnik.

review of reviews / books

Funkschau. Franzis-Verlag, Postfach 370120,
8000 Miinchen 37. Jahrgang 1975. Heft 10.
S. 44-46. Bohm M. DLS — ein neues Mikrowellen-Lande-System (1. Teil).
Radio Mentor Electronic (RME). Verlag
Neuer Merkur GmbH, Ingolstadter Strasse
63 a, 8000 Miinchen 46. Jahrgang 1975.
Heft 5. S. 194-196. Ost J. Bildfernsprechen,
kompatibel mit der Fernsehrundfunknorm.
Telefon Report. Siemens Aktiengesellschaft,
Postfach 700079, 8000 Miinchen 70. Jahrgang
1975. Heft 1. S. 14-17. Bretschneider G.
Gibt es giinstigere als die bekannten Verkehrslenkungsverfahren in Nachrichtennetzen ?
Unterrichtsblatter der Deutschen Bundespost.
Postfach 555, 2 Hamburg 36. Jahrgang 1975.
Nr. 5. S. 170-177. Israel W. Die Versorgung der
Linientechnik mit Fernmeldezeug.
ZPF. Zeitschrift fur das Post- und Fernmeldewesen. Adenauerallee 81, 53 Bonn. Jahrgang
1975. Nr. 5. S. 28-33. Einmahl H. Private
Fernmeldeanlagen.

Norwegian

MULTILINGUAL

Elektro. Ingeniorforlaget A/S, Kronprinsensgt.
17, Boks 2476, Oslo 2. Argang 1975. Nr. 9.
S. 34, 36, 38. Stette G. Satellittkommunikasjon — avansert teknikk for losning av
dagsaktuelle problemer.

AEU. Archiv fur Elektronik und Obertragungstechnik — Electronics and Communication, S. Hirzel Verlag, Postfach 347,
7 Stuttgart 1. Jahrgang 1975. Heft 5. S. 193-201.
Oertel L., Meyer-Brotz G., Schiirmann J.,
Fellbaum K. Zur Koeffizientenberechnung
und Stabilitatspriifung bei der adaptiven
Differenz-Pulscodemodulation (ADPCM) —
S. 201-204. Kuhn M. H. Optimum attenuation
of cladding modes in homogeneous single
mode fibres.

Telektronikk. Televerkets Tekniske Tidsskrift
Oslo. Argang 1975. Nr. 1. S. 33-40. Gutteberg O.
Troposferens innvirkning pa geostasjonasre
satellittsamband over 10 GHz.

Polish
Rozprawy Elektrotechniczne. Polska Akademia
Nauk Komitet Elektrotechniki, Politechnika,
Plac Jednosci Robotniczej 1, 00-661 Warszawa.
1975. Zeszyt 2. Str. 573-580. Kaliszwski I.,
Nowicki T., Stanczak W. O dekompozycji
struktury sieci telefonicznej mi§dzycentralowej
metodq zespolow minimalnych.

Portuguese
Danish

CSELT Rapporti Tecnici. Centro Studi e
Laboratori Telecomunicazioni, Via Guglielmo
Reiss Romoli 274, Torino. Anno 1975.
Aprile. P. 19-25. Artom A. An experimental
integrated voice-data network — P. 27-41.
De Padova S. Caratteristiche radiative delle
antenne in impianti urbani ed extraurbani.
In Search/En quete. Information Services of the
Department of Communications, Ottawa
K1A OC8. Year 1975. No. 2. P. 20-25.
Walker B. A. The 22,300-mile-high broadcasting tower (La radiotelediffusion vainc
la distance) — P. 26-27. Loranger J. From
outer space into the home (L'utilisation
pacifique de l'espace).

Teleteknik. Post- og telegrafvaesenet og de
koncessionerede telefonselskaber i Danmark,
Kannikegade 16, 8000 Arhus C. Argang 1975.
Nr. 3. S. 232-238. Linneke B. Kabelafslutninger
og afgreninger.

Electricidade. Rua de Dona Estefania 48,
3.° Esq., Lisboa 1. Ano 1975. N.° 114. P. 117122. Bettencourt Faria C. M. Sobre a determinagao aproximada dos tempos de pesquisa
vertical, para formagao de imagens transmitidas por satelites artificiais, em sistemas
oscilograficos.

Italian

Swedish

Aerotecnica Missili e Spazio (L'). Associazione
Italiana di Aeronautica e Astronautica
(AIDAA), Via Po 50, 00198 Roma. Anno 1975.
Aprile. P. 101-104. Carlomagno G. M., Vigo P.
Caratteristiche di impatto di getti supersonici
in presenza di onde acustiche riflesse.

Nordisk Posttidskrift. Organ for postforvaltningarna i Norden, Nordisk Posttidskrift,
105 00 Stockholm. Argang 1975. Nr. 4.
Str. 110-113, 140. Blomqvist C. Maskinell
brevsortering i Finland.

Elettronica e Telecomunicazioni. Edizioni RAI
Radiotelevisione Italiana, Via Arsenate 41,
10121 Torino. Anno 1975. N. 2. P. 47-56.
Quaglione G. Prospettive delle comunicazioni
via satellite.

Yugoslav

PTT Technische Mitteilungen — Bulletin
technique — Bollettino tecnico. Entreprise
des postes, telephones et telegraphes suisses,
Viktoriastrasse 21, 3000 Bern 33. Annee 1975.
N° 5. P. 170-176. Maurer H. R. PTT-Modems
(Modems PTT) — P. 177-180. Cornaz A.
Nouvelle methode pour le calcul des jonctions
des reseaux locaux.

Telekomunikacije. Palmoticeva 2, Beograd.
1975. Broj 1. Str. 41-45. Kustovic I. Nove
pretplatnicke usluge elektronske komutacije.

Radio TV Electronic. Eichstrasse 24, 8045
Zurich. Jahrgang 1975. Nr. 5. S. 433-435.
Blydt-Hansen T. Saft im Weltraum.

NTZ Nachrichtentechnische Zeitschrift —
NTZ-Communications
Journal.
Merianstrasse 29, 605 Offenbach aM. Jahrgang 1975.
Heft 5. S. K 173-K 174. Rasmussen C. D.
Wanderfeldrohpenverstarker fur Satellitenfunk — S. 172-174. Sridhar C. S., Rajappan
K. P. Zero crossing interval distribution of
Gaussian signals.

books
RECHNERSTRUKTUREN UND
BETRIEBSPROGRAMMIERUNG —
ERLANGEN, 1970 1
(Computer structures and operational
programming—Erlangen, 1970), edited
by W. Handler and P. P. Spies. (Lecture
notes in computer science. Vol. 13).
One paperback volume; pp. vii 4-333; illustrations, tables, diagrams. 16x24 cm. Published
by Springer-Verlag, Heidelberger Platz 3,
1000 Berlin 33,1974. Price: 30 Deutsche marks;
12.30 US dollars.
1

The subjects discussed at the Erlangen 1970
Symposium on " Computer structures and
operational programming" —one of the
first to be jointly organized by the Gesellschaft fur Informatik (GI) (Society for
Information Science), and the Nachrichtentechnischen Gemeinschaft (NTG) (Association for Information Technology)—seem
topical and representative even today.

The programme included, inter alia, definition of models for operating systems; the
parallel processing of arithmetical expressions; the statistical traffic theory of information exchange in computers, and
new trends in computer design. The
symposium was attended by 500 experts
from the Federal Republic of Germany
and abroad.
A. El-Zanati
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books

MATERIALS AND PROCESSES FOR
ELECTRICAL TECHNICIANS 2
by L. C. Mott.

One paperback volume; pp. xii+169; illustrations, tables, diagrams. 15x23 cm. Published by Clarendon Press: Oxford University
Press, 37 Dover Street, London W1X 4AH,
1974. Price: 1.95 pounds sterling (paperback) ;
5 pounds sterling (hardbound).
2

LEHRBUCH DER HOCHFREQUENZTECHNIK, ZWEITER AUFLAGE,
ZWEITER BAND: ELEKTRONIK UND
SIGNALVERARBEITUNG 3
(Textbook of high-frequency technique,
Vol. II: Electronics and signal processing),
second edition, by O. Zinke and H.
Brunswig.

One bound volume; pp. xii-\-384; diagrams,
tables. 18x25 cm. Published by Springer-Verlag, Heidelberger Platz 3, 1000 Berlin 33, 1974.
Price: 58 Deutsche marks; 23.70 US dollars.
3

PRINCIPI DI TRASMISSIONE DATI

4

(Principles of data transmission), by Auro
Artom.

One bound volume; pp. xi+177; tables, diagrams. 17x25 cm. Published by Centro Studi e
Laboratori Telecomunicazioni (CSELT), Via
Guglielmo Reiss Romoli 274, 10148 Torino,
1974.
4
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Technicians employed in the electrical
industry need to be familiar with a wide
variety of materials, with their properties,
methods of production, and applications.
They also need a thorough knowledge of a
number of workshop processes and the
associated tools and equipment. This book
aims to provide that knowledge and has
been written to cover the syllabus for
Materials and processes of the City and
Guilds of London Institute's course 281 :
Electrical technicians. It should be of
interest to all who deal with materials and
processes in the electrical or telecommunications industries, whether or not they are
following a formal course of instruction.

The 25 chapters are divided into two
sections. The first, comprising 13 chapters,
deals progressively with the production,
properties, processing, and applications of
a wide variety of materials including ferrous metals, conductors, insulators, magnetic materials, and semi-conductors. The
second deals mainly with workshop processes and includes the use of hand tools,
machine tools, and soldering and welding
equipment. In addition there are chapters
dealing with forging, casting, extrusion,
and other essential forming processes.

Volume II of the textbook, entitled
"Electronics and signal processing"
(Chapters 7 to 12), deals, amongst other
things, with conventional and modern semiconductor devices, noise and interference
problems in communications equipment
and systems, the description and design of
amplifier circuits and oscillators and the
principles and procedures of mixing and
modulation.

and unipolar transistors; small- and largesignal transistor amplifiers; frequency
stability of RC-oscillators; mixers in semiconductor technique; single sideband amplitude modulation; FSK and PSK; and
delta modulation. A new Chapter 8, on
noise and interference, has been added,
while Chapter 12 has been expanded with
new sections on envelope detectors and
noise in amplitude-modulated and anglemodulated systems.

The second edition has been completely
revised and important new material has
been added to the sections dealing with:
various applications of semi-conductor
diodes; electron transfer elements (Gunn
elements) and avalanche transit-time diodes; the use of tunnel diodes as amplifiers
and oscillators; the carcinotron; bipolar

In the last twenty years the problems of
shaping, modulation, filtering and coding
have been the subject of intensive study
throughout the world. From these studies
special techniques and procedures have
emerged and, consequently, new international standards. Thus, data transmission, which began life as an offshoot of
other disciplines, has developed to the
point of acquiring a physiognomy of its
own and a just claim to be treated as an
independent discipline.
The purpose of this volume, the contents of
which form part of the instruction in
" Digital data transmission" at the
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The level of mathematics required is that
now taught in technical colleges and
engineering faculties. The textbook should
be of interest not only to students of
electrical engineering and engineers, but
also to physicists.
D. Douglas

" Galileo Ferraris " Advanced Course in
Electronics of the Electrical Communications Section in the Turin Polytechnic, is
to give a brief review of the problems under
study, as mentioned above, in particular
with regard to signal shaping, modulation
and coding.
Contents include: introduction; representation of digital information; baseband
systems: equalization; effects of channel
distortions; amplitude, frequency and
phase modulation systems; partial response
signals; power density spectre of signals;
annexes.
A. El-Zanati

official announcements
INTERNATIONAL TELECOMMUNICATION
CONVENTION, TORREMOLINOS, 1973

The Government of the State of Israel
has ratified the International Telecommunication Convention, Torremolinos, 1973.
The instrument of ratification was deposited
with the General Secretariat of the Union
on 28 May 1975.
The Government of the Hashemite Kingdom
of Jordan has acceded to the International
Telecommunication Convention, Torremolinos,
1973.
The instrument of accession was deposited
with the General Secretariat of the Union
on 28 May 1975.
OPTIONAL ADDITIONAL PROTOCOL TO
THE INTERNATIONAL
TELECOMMUNICATION CONVENTION,
TORREMOLINOS, 1973, ON THE
COMPULSORY SETTLEMENT OF DISPUTES

The Government of the Hashemite Kingdom
of Jordan has acceded to the above-mentioned
Protocol.
The instrument of accession was deposited
with the General Secretariat of the Union
on 28 May 1975.
TELEGRAPH AND TELEPHONE
REGULATIONS, GENEVA, 1973

The Government of Pakistan has approved
the above-mentioned Regulations.

PARTIAL REVISIONS OF THE RADIO
REGULATIONS AND THE ADDITIONAL
RADIO REGULATIONS, GENEVA, 1959
FINAL ACTS OF THE WORLD MARITIME
ADMINISTRATIVE RADIO CONFERENCE,
GENEVA, 1974

The Administration of Australia and the
Government of the Republic of Singapore
have approved the above-mentioned Acts.

TECHNICAL CO-OPERATION
Recruitment of experts
Circular letters, which have been sent to all
Members of the Union, announce the following
vacancies:
• two posts: one of telecommunication
adviser and one of expert in telephone
operation and tariffs, to be filled as soon
as possible, the first for two years and the
second for one year (with possibility of extension), in the Ministry of the Interior, Department of Posts and Telecommunications, of
the Republic of Equatorial Guinea. Duty
station: Malabo (circular letter No. 37 of
18 June 1975; field vacancy notices TC 50/75
EQC-501 and TC 51/75 EQG-502; final date
for submission of applications: 11 September
1975);

• one or two posts of senior expert in
frequency management and monitoring,
to be filled as soon as possible, either for one
year or for four to eight months, in the Ministry
of Communications of Brazil. Duty station:
Brasilia, with frequent visits to the sites of
future monitoring stations (circular letter
No. 40 of 24 June 1975; field vacancy notice
TC 52/75 BRA-536; final date for submission
of applications: 17 September 1975);

• one post of co-ordinator for project for
Institute of Posts, Telecommunications
and Audio-visual Techniques (IPTTA) and
senior expert for training in radio transmission, to be filled as soon as possible, for
12 months with possibility of extension to
28 months, in the Ministry of Posts, Telegraphs
and Telephones of the Kingdom of Morocco.
Duty station: Rabat (circular letter No. 42
of 14 July 1975; field vacancy notice TC 53/75
MOR-504; final date for submission of applications: 7 October 1975).

Only applications forwarded through administrations can be taken into account: detailed
applications with personal histories should
be submitted to the General Secretariat
of the ITU, Place des Nations, CH-1211
Geneve 20 (Switzerland), not later than the
final dates mentioned above.

CALENDAR OF ITU CONFERENCES AND MEETINGS
TITLE

DATE

PLACE

1975
International Telegraph and Telephone Consultative Committee (CCITT):
1-10 September

Working Party XI/2 (Digital systems)

Geneva

4-12 September

Working Party XI/3 (Programming languages)

Geneva

15-19 September

Working Party XI/1 (Interworking of signalling systems)

Geneva

19 September

Co-ordination Committee Plan Africa

Geneva

22 September

Co-ordination Committee Plan Europe

Geneva

23-24 September

Working Party of World Plan

Geneva

25 September-2 October

World Plan Committee

Geneva

29 September-7 October

Working Party XIII/2 (Network planning and traffic engineering)

Geneva

2-10 October

Working Party XIII/1 (Maintenance of switching and service quality)

Geneva

9-17 October

Working Party IV/5 (Maintenance of groups, supergroups, etc., and of new systems)

Geneva
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TITLE

DATE

PLACE

13-17 October

Working Party l/TLX (Telex service)

Geneva

20-24 October

Working Party l/TGM (Telegram service)

Geneva

20-24 October

Working Party IV/1 (Maintenance of telephone type circuits)

Geneva

27-31 October

Joint Working Party of Study Groups I and II (Maritime service)

Geneva

3-6 November

Study Group XVI (Telephone circuits) final meeting

Geneva

7-11 November

Special Study Group C (Noise) final meeting

Geneva

24-28 November

GAS 5 (Economic conditions and telecommunication development)
final meeting

Geneva

Joint Study Groups of the two CCIs:
Plan Committees (see under CCITT)

6 October-22 November

Regional Administrative LF/MF Broadcasting Conference (second session)

Geneva

Seminars:
■ Technical Co-operation Department:
29 September-10 October

Maritime communications in Africa

24 November-5 December

Traffic engineering and network planning

Accra
New Delhi

1976
International Radio Consultative Committee (CCIR):
16-26 February

Study Group 7 (Standard frequency and time-signal services)

Geneva

16 February-3 March

Study Group 6 (Ionospheric propagation)

Geneva

16 February-4 March

Study Group 5 (Propagation in non-ionized media)

Geneva

1-18 March

Study Group 8 (Mobile services)

Geneva

3-16 March

Study Group 2 (Space research and radioastronomy services)

Geneva

4-16 March

Study Group 3 (Fixed service at frequencies below about 30 MHz)

Geneva

10-19 March

CMV (Vocabulary)

Geneva

3-18 May

Study Group 10 (Broadcasting service—Sound)

Geneva

3-19 May

Study Group 11 (Broadcasting service—Television)

Geneva

6-21 May

CMTT (Television and sound transmission)

Geneva

18 May-3 June

Study Group 4 (Fixed service using satellites)

Geneva

19 May-4 June

Study Group 1 (Spectrum utilization—Monitoring)

Geneva

19 May-4 June

Study Group 9 (Fixed service using radio-relay systems)

Geneva

24 May-4 June

Interim Working Party PLEN/2 (Possible systems of satellite broadcasting and their
relative acceptability)

Geneva

Joint Study Groups of the two CCIs:
CMV (see under CCIR)
CMTT (see under CCIR)
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ISBN

Title: SELECTED CCITT RECOMMENDATIONS RELATING TO INTERNATIONAL
SOUND AND TELEVISION PROGRAMME TRANSMISSIONS

Summary:

The publication of this compendium was approved by the Vth Plenary Assembly of the CCITT (Geneva, 4-15 December 1972) on the proposal of Study Group II (Telephone operation and tariffs). This new publication meets
the wish expressed by many administrations to have available in one book all of the CCITT Recommendations
(normally to be found in several volumes of the Green Book) dealing with the different aspects (operation, transmission, maintenance) of international sound and television programme transmissions.
This compendium is intended mainly for the operating and technical staff of the programme booking centres,
international sound programme centres, international television programme centres, and maintenance centres of
administrations and recognized private operating agencies who are responsible for establishing and supervising
transmissions of this kind.
International sound and television programme transmissions need to be established swiftly and reliably, sometimes
at very short notice, and this demands perfect co-ordination of the operations involved. The sole aim of the compendium is to facilitate such co-ordination by presenting the relevant international provisions in consolidated
form.
Since, in spite of their close ties, radio and television are two separate fields, the compendium has been split into
two main parts, namely:
• Part I — dealing with international sound-programme transmissions
• Part II — dealing with international television transmissions.
Each part is further split into three chapters each dealing with one of the three traditional major functions:
operation, maintenance, transmission.

Format

Binding

Edition

Date

Languages

Number of pages

21 x 29.7 cm

paperbound

1st

1974

Separate editions
in F, E, S

169

Price: 60 Swiss francs

ISBN

Title: SPECIFICATIONS OF SIGNALLING SYSTEIVI No. 6

Summary:

This booklet is an offprint (in English only) of Part XIV of Vol. VI of the CCITT Green Book on the specifications
of the CCITT Signalling System No. 6 (standard international system).
The booklet was published early in 1973, immediately after the Vth Plenary Assembly of the CCITT (Geneva,
4-15 December 1972) as a final version for use in connection with the manufacture of equipments and the operation of the system. The purpose of its separate publication was to make the definitive text of the specifications
immediately available to administrations, recognized private operating agencies and to the scientific or industrial
organizations working on the production of System No. 6 equipment. The booklet also has the advantage that it
can be purchased independently of the 16 other parts of Vol. VI of the Green Book.
The various chapters give a functional description of the signalling system; definition and function of the signals;
signal unit formats and codes; signalling procedures; continuity check of the speech path; signalling link; signal
traffic characteristics; security arrangements; and testing and maintenance. The annexes contain tables showing
the signal sequences and reasonableness check tables. At the end is a glossary of terms specific to Signalling
System No. 6, an alphabetical index of the system specifications and abbreviations peculiar to the system.

Format

Binding

Edition

Date

17.5x25 cm

paperbound

1st

1973

Languages
E only

Number of pages
165

Price: 24 Swiss francs

The following letters indicate the languages in
which documents are published:

ITU
publications

F for French

Ru
R for Russian

E for English

C for Chinese
Ch

S for Spanish

Note
A comprehensive list of all the publications of
the Union will be supplied free on request by
the ITU General Secretariat, Geneva.

Prices are in Swiss francs.

Publications issued
since the last number
of the Journal

Codes and abbreviations for the use of
the international telecommunication services (3rd issue — 1975)
Separate editions in F, E, S.
Price: 34 Sw. fr.

Tentative high frequency broadcasting
schedule—September
schedule
1975—
S (1975)
Period: 7 September-2 November 1975
Trilingual edition F, E, S.

IFRB

CCIR

International Frequency Registration Board

List of broadcasting stations operating
in bands below 5950 kHz (8th edition —
1 February 1975)
Trilingual edition F, E, S.
Price: 69 Sw.fr.
Summary of monitoring
received by the IFRB

information

High frequency broadcasting schedule—
September schedule 1974—S (1974)
Period: 1 September-3 November 1974
Trilingual edition F, E, S.

Seminar on the planning of broadcasting
systems in Africa (Lagos, 1971)
Separate editions in F, E.
on
frequency
Seminar
(Mexico City, 1971)
Separate editions in E, S.

Xlllth Plenary Assembly, Geneva 1974
Green Book
Vol. II — Space research and radioastronomy (Study Group 2)
Separate editions in F, E.

No. 185 (29 December 1974-3 May 1975)
Trilingual edition F, E, S.

Forthcoming publications

International Radio
Consultative Committee

Price: 68 Sw. fr. (soft cover)
89 Sw. fr. (hard cover)

Vol. V. — Propagation in non-ionized
media (Study Group 5)
Separate editions in F, E.
Price: 66 Sw. fr. (soft cover)
85 Sw. fr. (hard cover)

— Seminar No. I (Abidjan, 11-22 March 1974)
Separate editions in F, E.

management

— Seminar No. 11 (Dar-es-Salaam, 30 September^ 1 October 1974)
Separate editions in F, E.

routes

Manual for use by the maritime mobile
and maritime mobile-satellite services
(1976 edition)
Separate editions in F, E, S.

List of international telephone
(15th edition—1975)
Trilingual edition F, E, S.

Table of international telex relations and
traffic (position on 31 December 1974)
Trilingual edition F, E, S.
Seminar on the planning, operation and
maintenance of transmission systems
(Pan-African telecommunication network)

Directory containing information on programme booking centres, international
sound programme centres, international
television programme centres and centres
for maintaining sound and television
programme circuits
Trilingual edition F, E, S.
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ITU publications

Forthcoming publications
(continued)

IFRB
international Frequency Registration Board

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

Summary of monitoring
received by the IFRB
No. 186
Trilingual edition F, E, S.

Vol. IX—Fixed service using radio-relay
systems. Co-ordination and frequency sharing
between systems in the fixed-satellite service
and the terrestrial service using radio-relay
systems
Vol. XII—Transmission of sound broadcasting
and television signals over long distances.
Vocabulary

information
Vol. XIII—The Xlllth Plenary Assembly: List
of participants—Minutes of Plenary sessions—
Reports to the Plenary Assembly. Structure of
the CCIR:the Study Groups—Resolutions of a
general nature—Numerical index of all CCIR
texts and alphabetical index of technical texts
in Volumes I to XII
Separate editions in F, E, S.

International frequency list—List I
(8th edition)
• Preface
Separate editions in F, E, S.

Vol. II—Space research and radioastronomy

• Vols. I-V
Multilingual edition in F, E, S, R, C.

Vol. V—Propagation in non-ionized media
Vol. XI—Broadcasting service (television)
Spanish edition.

CCIR
International Radio
Consultative Committee

CCITT
International Telegraph and Telephone
Consultative Committee

Xlllth Plenary Assembly, Geneva 1974
Green Book
Vol. I—Spectrum utilization and monitoring
Vol. Ill—Fixed service at frequencies below
about 30 MHz
Vol. IV—Fixed-satellite service
Vol. VI—Ionospheric propagation
Vol. VII—Standard
signals

frequencies

and

time

Vol. VIII—Mobile services including satellite
applications

Supplement to the " General Plan for the
development of the interregional telecommunication network, 1973-1980"
Trilingual edition F, E, S.

General Plan for the development of the
regional network in the Region Europe
and Mediterranean Basin, 1974-1975-19771980-(1985)—(Leon, Spain, 1974)
Trilingual edition F, E, S.
General Plan for the development of
the regional network in Africa (1974-19781981)—(Kinshasa, 1975)
Trilingual edition F, E, S.

Methods of payment:

1. Switzerland: to the postal cheque account of the ITU, GENEVE 12-50

CONDITIONS

OF

SALE

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 publication in Swiss francs.)

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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Orders for documents and cheques must be addressed to:

International Telecommunication Union
Place des Nations, CH-1211 Geneve 20 (Switzerland)
The prices quoted include packing costs and carriage by surface mail.
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SIEMENS

Telephony, telegraphy, television global communication

Every day, millions of people the world over exchange
information, utilizing a global network of satellites
and ground stations - the backbone of international
communications. Satellite systems are in many cases
the only means of providing communication links
of adequate capacity. Now, with satellite systems
for intercontinental communications in operation, regional
satellite systems are gaining in importance as the number
of users grows.
High-performance ground stations give ambitious young
nations rapid access to international communication
at reasonable cost. The telecommunication needs
of archipelago states and large countries with widely
separated population centers can be quickly and
economically satisfied by regional satellite systems.

In addition, entire regions can be provided with a
television service. Aircraft and seagoing vessels can
be linked to their home bases through communication
or navigation satellites. Ground control stations monitor
and correct the orbits of research satellites and
space probes.
Siemens has been acquiring worldwide experience
in communications for decades. From the Cutset,
our comprehensive know-how has placed us in the
vanguard of satellite communication development and we played a major part in developing and
constructing the essential communications equipment
for the most recent Symphonie satellite.
Siemens engineers
are working on tomorrow's problems today.
//

//

For further information write to'
Siemens AG, Long-Range Communications Division,
D-8000 Munchen 70, Postfach 700079.

Siemens satellite communication

f
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ITT Switching Wo
No. 2 in a series of case histories.

Juarez, Mexico,
Metaconta Exchange.
a22

rldwide: the facts.
The Juarez telephone center is the first
Metaconta* local office in service in Latin America.
The order was placed with CGCT, Paris, on 23rd
April 1971 and the first subscriber group was cutover in Guadalajara, Mexico, on 18th May 1974.
On 1st February 1975,the exchange was
loaded with 10,600 additional heavy-traffic lines
transferred from two former exchanges. With over
13,000 lines and 80,000 calls per busy hour, it is
now the largest Metaconta local office in operation.

The ITT 3200 Processor controlling
Juarez can handle a total of 200,000 calls per busy
hour. It also facilitates a wide range of new features
for the subscriber as well as a reduction of 50
per cent of the operation and maintenance costs
for the operating administration.
The equipment is so compact that it
requires only 25 per cent of the floorspace of an
equivalent crossbar exchange.
* A trademark of the ITT System.

ITT
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Any

GEC

weather,

take

radio

any

efficiency

climate,

to

extremes

Take the GEC 2GHz system.
So adaptable, it is already operating successfully in
various extremes of temperature and humidity fromthe arctic regions of Canada to the Swiss Alps,
and from the deserts of Libya and Bahrain to the
tropical conditions of Nigeria and Zambia.
The GEC 2GHz system provides high system planning
flexibility with complete band coverage from 1.7 to 2.3
GHz, with a capacity of 960 telephone circuits, or one
colourtelevision channel and one sound channel.
Completelysemiconductored,theequipment,whichisin
accord with CCIR recommendations, combines high
reliability with low power consumption making it particularly
dependable for routes which must cross remote or difficult
areas. Its modular construction, the latest example of
systematic improvement to a successful and proven system,
reduces field maintenance to a minimum and enables
qualified maintenance engineers to work from a strategically
located central depot. System-planning engineers will be
pleased to show you some of the other ways in
which the 2GHz system has already proved extremely
successful in 18 countries.
Totaltelecommunications: Microwave and Line
Transmission, Multiplex, V.F.Telegraphy, Data Modems,
Public Exchanges, PrivateTelephone Systems,
Telephones, Total Systems Capability.

I

In the Chilean
High Andes

(

GECTetecommunications Limited
of Coventry, England.
GEC A Management Company of The
General Electric Co. Ltd. of England.

In the Nigerian Bush

I

In the Swiss Alps

GB6
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The Field Strength Meter ML512A

VHF, UHF Field

and ML64A are designed for measuring the field strength and noise field

Strength Meters

strength in VHF and UFIF bands. As
the receiving frequency can be swept
by the internal sawtooth wave, the
spectrum analysis can

be made

in

conjunction with an oscilloscope, or
an

X-Y

recorder.

The

DC

power

supply is provided for outdoor operation.

• Frequency: 25 to 500MFIz
• Input impedance: 50£2
• Field strength measuring range:

1

to 130dB
• Voltage

measuring

range:

5

to

120dB ii
• IF bandwidth: 15/80/200kHz
• Detection

mode:

average/quasi-

peak value
• Indicator

scale:

logarithmic

(50,

60dB) and linear
• Output for recorder is provided
• Monitor speaker is built-in
ML512A

• Frequency: 300 to 1700MHz
• Input impedance: 5012
• Field strength measuring range: 26
to 120dB
• Voltage

measuring

range:

10

to

120dBjU
• IF bandwidth: 15/80/200kHz
• Detection

mode:

average/quasi-

peak value
• Indicator

scale:

logarithmic

(50,

60dB) and linear
• Output for recorder is provided
• Monitor speaker is built-in
ML64A

Anritsu

Anrilbu

uc &.IU.

MEASURING INSTRUMENTS DIVISION
SALES DEPARTMENT: 4-12-20, Minami-azabu, Minato-ku, Tokyo 106, JAPAN
Phone: Tokyo (03) 446-1111/Telex: 0-242-2353/Cable: ANRITDENKI TOKYO
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Our

all

task

the

is

way

to

get

from

We've devoted all our years in
business and all our resources to
discovering new and better ways to
bridge the distance from one mind
to another.
You see, when we talk about a
message, we're talking about several
broad areas of communication.
Everything from satellite communications to cable television.
Instrumentation, for instance.
Our Instrumentation Group
has a long and consistent record of

a

message

here

achievements. Recently, for example,
they've introduced the Microwave
Radio Test Set, a compact, rugged
field instrument that replaces the
expensive and cumbersome truckload
of instruments that have been used to
align microwave equipment. Then
there's the new Baseband Noise Trans
mitter. It simplifies the measurement
of radio system performance and cuts
costs at the same time.

In Europe, contact Hindle House, Poyle Road, Colnbrook,
Slough SL 3 OAY, England.
a26

to here.

And cable and satellite communications.
Over the years our Communications Group has helped to push back
the frontiers of technology in cable and
satellite communications. For instance,
our new MARISTAR®shipboard satellite
terminals are about to revolutionize
ship-to-shore communications all over
the world.
Toward new solutions.
Naturally, with communications
problems there are no perfect solutions.

Only better ones. So we'll continue
to search for new, better ways to get
a message from one mind to another.
And if our past is any guide, we'll
keep finding them.

Scientific
Atlanta

T elecommunications.
Instrumentation.

In other areas, contact 3845 Pleasantdale Road, Atlanta, Georgia 30340, U.S.A.
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SPC Experience
Switch to GTE StoredProgram Control. You'll
find yourself in a lot of
good company.

a28

CANADA
Alberta Government Telephones
British Columbia Telephone Company
Saskatchewan Government Telephones
DOMINICAN REPUBLIC
Compama Dominicana deTelefonos
IRAN
Telecommunication Company of Iran
REPUBLIC OF CHINA
Taiwan Telecommunications
Administration

Continental Telephone Company
of California
Continental Telephone Company of Virginia
Denver & Ephrata (Pennsylvania)
Telephone and Telegraph Company
Fairbanks (Alaska) Municipal Utilities
General Telephone Company
of California
General Telephone Company of Florida
General Telephone Company of Indiana
General Telephone Company of Kentucky

REPUBLIC OF THE PHILIPPINES
Republic Telephone Company
UNITED STATES
Chillicothe (Ohio) Telephone Company
Concord (No. Carolina)
Telephone Company

General Telephone Company of Michigan
General Telephone Company
of the Midwest
General Telephone Company
of the Northwest
General Telephone Company of Ohio

From GTE.
The No. 1 EAX stored-program
controlled electronic switching system has been designed for large
local and long distance exchanges.
Here are some of the telephone
administrations that are using or
have ordered this modern highspeed system.

General Telephone Company
of Pennsylvania
General Telephone Company
of the Southeast
General Telephone Company
of the Southwest
Hawaiian Telephone Company
Highland (New York)Telephone Company
Jamestown (New York)
Telephone Corporation
(Mid-Continent Telephone Corporation)
Lincoln (Nebraska) Telephone &
Telegraph Company
Lorain (Ohio) Telephone Company
Mankato (Minnesota) Citizens
Telephone Company
Mid-Penn Telephone Co.
(Mid-Continent Telephone Corporation)

Midstate (New York) Telephone Co.
(Mid-Continent Telephone Corporation)
Northern States (North Dakota)
Power Co.
Princeton (Indiana) Telephone Co.
Roseville (California) Telephone Co.
Sugar Land (Texas) Telephone Co.
Western California Telephone Co.
In addition to these administrations,
35 also have in service or on order the C-l
EAX stored-program controlled system
designed for small-to-medium size telephone exchanges.

fH73 inTERIIATIOnAL
GTE International, P.O. Box 3954, Milan, Italy; World Headquarters:
One Stamford Forum, Stamford, Connecticut 06904, U.S.A.
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WE MAKE PEOPLE
COMMUNICATE
ACROSS THE SEAS

We are not first in the
world by sales volume

Did

about

So

what?

you

inquire

performance

?

Specialized in submarine
communications since 1890
we established our first
telephone submarine link
in 1950.
We have laid nearly 10,000
nautical miles of cable
corresponding to more than
1,5 millions circuits miles
and to 13 millions hours of
repeaters operation.
DON'T YOU THINK YOU MIGHT
BECOME ONE MORE SATISFIED
CUSTOMER ?

Snbmarcom

Submarine Communication Systems Division
92111 CLICHY (France) 170, quai de Clichy
Telephone 270.01.50 — Telex 62.787

A common division to

CABLES DE LYON
ALSACIENNE GEOFFROY-DELORE

and
COMPAGNIE INDUSTRIELLE
DES TELECOMMUNICATIONS

CIT-ALCATEL
a30

18GHz Radio PCM Transmitter-Receiver
OKI 18GP Ouasi-millimeter Wave Series

This

all

solid-state

18GHz-band

high speed digital

communications equipment

has been designed in conformity with Docket No. 18920 of the Federal Communications Commission. It

uses

quadraphase

shift

keying

(QPSK)

modulation,

and has a transmission capacity of up to 4,000 telephone channels.
It can also be used for transmitting digitalized video, FAX and data signals by
interfacing with PCM multiplexers. The system is especially suitable for inter
and/or intra-city trunking facilities as well as for local distribution systems.
Recently, the 18GP system received a test permit from the FCC and was tried
out in the United States in cooperation with the Vicom Division of Continental
Telephone Company Systems. These trials were a complete success and produced
very valuable data that testified to the integrity of OKI products.
Advanced PCM technology assures superb communication quality and systems
economy throughout all equipment in the OKI series. The series is of proven
reliability not only in routine commercial carrier applications but also in many
other civil governmental roles. For further information, please write to

<DKJ> OKI
SINCE 1881

electric industry CO., ltd

10-3, Shibaura 4-chome, Minato-ku, Tokyo 108, Japan
Tel: Tokyo 454-2111 Telex: J22627 Cable: "OKIDENKI TOKYO"
Overseas Offices: New York, Ft. Lauderdale, Mexico City,
Tegucigalpa, Bogota, La Paz, Taipei, Saigon, Beirut, Nairobi.

Computers (OKITAC) & Peripherals, Data
Main Products: Telephone & Telex Systems, Multiplex Transmission Systems, Radio Communications Equipment,
Equipment.

Components, Other Applied Electronic
Communications Systems, Telemeter & Telecontrol Systems, Marine Equipment, Electronic
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SIEMENS-ALBIS
AKTIENGESEL.LSCHAFT

Increase your telephone and data
transmission capability
without any additional lines

Pulse code modulation (PCM) is a modern modulation
form of time division multiplexing on long distance lines.
A particular feature of digital transmission is its lack of
sensivity to any kind of parasitic voltage, cross-talk and
variable attenuation in cables.
The Siemens-Albis PCM 30 short distance transmission
system makes possible duplex transmission of 30 voice
channels by means of a symmetrical 4-wire cable.

each line. Digital or analog data transmission.
Intermediate regenerating amplifiers with remote
energization. Economical cable-length sections of about
10 to 40 kilometers.
Terminal equipment of mechanical concept according
to BW 72 technique, used for line equipment by the
Swiss Ministry of Communications.
Please ask for our leaflet SAZ.2404

Main features
System parameters correspond to the Swiss Post Office
regulations and to CEPT recommendations.
30 conversation lines; up to 4 signalling channels for

SIEMENS-ALBIS AKTIENGESELLSCHAFT
8047 Zurich, Albisriederstrasse 245, Phone: 01-54 2211
3001 Berne, Belpstrasse 26, Phone 031-65 0111
1020 Renens, 42, rue du Bugnon, Phone: 021-34 96 31

Thanks to the Siemens
Albis PCM 30

-
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tekciimuicaton
MONTHLY MAGAZINE OF THE INTERNATIONAL
TELECOMMUNICATION UNION

journal

The TELECOMMUNICATION JOURNAL
is read in more than 150 countries by those responsible for telecommunications services,
whether official or private, by staff in the specialized industries and by all those interested in the
national and world-wide development of telecommunication s.

Your
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ad

would

be

too.

SIEMENS

New connection technique
for PE cables in exchanges

Wherever PE cables are used in local telephone
networks it has been possible to make connection of
the cables considerably simpler.
To distribute the main cables in an exchange, for
instance, the outer cable sheath is removed, the
bunches of wires are wrapped in plastic tubing, and
the tubing is closed - like a zipper - with a plier-type
tool. Now each individual bunch of wires can be led
directly to the main distribution frame. The costly and
time-consuming jointing with distribution sleeves in the

cable vaults is unnecessary. Splicing errors are ruled out.
Reduced costs of accessories, less installation work,
and smaller space requirements, are only a few of the
advantages of this new technique, which PE cables
have made possible.
For further information, please write to
Siemens Aktiengesellschaft
Bereich Nachrichtenkabeltechnik
D-8000 Munchen 70, Postfach 700079/ZVW 123

Telecommunication cable engineering
by Siemens
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CHARGE UP THOSE
BATTERIES
W I T H

TELAN thermoelectric generators
GENERATOR OR BATTERY SYSTEM? There's really no need to choose between the
two. TELAN thermoelectric generators can work with your battery system-charging for
those peak loads. Power from 10 to several hundred watts. 12-2448 VDC standard.
Operates on natural gas or propane.

WTELEDYNE ENERGY SYSTEMS Z™^'21003
INDEX TO ADVERTISERS
ANDREW CORPORATION, Orland Park (Illinois — USA)
ANRITSU ELECTRIC CO. LTD., Tokyo (Japan)

a4

MARCONI COMMUNICATIONS SYSTEMS LTD., Chelmsford
(Essex — England)

a25

NIPPON ELECTRIC CO. LTD., Tokyo (Japan)
CABLE & WIRELESS, London (England)

a5

CAMUSAT GUEGUEN, Saint-Nom-la-Breteche (France)

a6

OKI ELECTRIC INDUSTRY LTD., Tokyo (Japan)
CIT-ALCATEL —LES CABLES DE LYON, Clichy (France)

a30

PHILIPS TELECOMMUNICATE INDUSTRIE, Hilversum
(Netherlands)

CONTINENTAL ELECTRONICS, Dallas (Texas —USA)

a11

RACAL MILGO LTD., Reading (Berks — England)

EIMAC, Division of Varian, San Carlos (California—USA)

c4

ROHDE & SCHWARZ, Miinchen (RFA)

FUJITSU LTD., Tokyo (Japan)

a7

SCIENTIFIC ATLANTA, Atlanta (Georgia — USA)

GEC TELECOMMUNICATIONS, Aycliffe (England)

a18
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a24
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SIEMENS A.G., Miinchen (RFA)
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SIEMENS-ALBIS A.G., Zurich (Switzerland)

a14
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TELEDYNE ENERGY SYSTEMS, Timonium (Maryland — USA)
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TELETTRA S.p.A., Milano (Italy)

a19

GENERAL DATACOMM INDUSTRIES INC., Wilton (Connecticut— USA) a32
GTE INTERNATIONAL, New York (N.Y. —USA)

HASLER A.G., Berne (Switzerland)
ITT-INTERNATIONAL TELEPHONE & TELEGRAPH CORP.,
Brussels (Belgium)
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Hasler Telecommunications
Elswitch Hasler
an Ultramodern Message Switching System
for Teleprinter Lease Channel Switching
and Data Networks
Telegraphy communications networks, which reveal shortcomings
such as:
• connections, constantly engaged
• overloaded exchanges • obsolete
manual exchanges • misrouted
messages • expensive waits • no
automatic retrieval • lack of interfaces for various speeds • no possibility of format-correction with
visual display units • no supervisory
control • no control for channels
and peripheral apparatus
are not perfect, and performance
capacity is not made use of to an optimum. Thus these networks are unprofitable.
The Hasler Message Switching
System, Elswitch, eliminates the
above-mentioned shortcomings,
and in addition, offers numerous
further economic and communications-technical advantages. It is an
ultramodern, fully electronic, computer controlled system, operating
on the «Store and Forward» principle. It enters the leased channels of PTT organizations, as a
«telex network» message, or as
«data» transmission, to be used for
various modes of operation.
The Hasler Message Switching
System, Elswitch, is a «Real-Time»
system with great reliability. Transmission and storage take placeautomatically. Hasler Elswitch is very
flexible, and satisfies the various
demands made upon a communications system today, as hardware
and software are set up on a modular basis. All types of telegraphy
channels of 50...200 Bd, simplex
and duplex operation etc., can be
connected, as well as the usual peripheric equipment. The same applies
to medium speeds 600...9600 bit/s.
A special program provides supervisory control for the system, and a
«stand-by» power supply will take
care of an emergency such as a
« mains power fail» for up to
24 hours.

Thanks to the Hasler Message
Switching System, Elswitch,
• you can transmitt messages from
any subscriber, to any other, at any
time • no time is lost by setting up
connections • mistakes are avoided, because the system supervises
itself • your personnel is assisted
by efficient peripheral apparatus
• you can put your messages
through to several addressees at the
same time • priorities can be set on
your messages • duplex traffic is
possible • you send your telex messages, even when the receiver is
engaged.

tion in most cases. We would be
happy to inform you how your message switching system would function, and prove its profitableness to
you.

The Hasler Message Switching
System, Elswitch, is the best solu-

Why not telex your enquiry to us...?
32413 hawe ch

Hasler Ltd.
3000 Berne 14, Switzerland
Telephone 031 652111
Telex 32413 hawe ch

Hasler
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