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Only a Full Stored Program
PBX. The NEC NEAX 31.

Assignments of station data are
made from a teletypewriter—

ation cost. In

no need for new cross-

PBX systems,

connections. Line capacities

NEC speaks

can be expanded with similar

the language

ease.

of the future

Occupying only one third
of the floor space needed for a
conventional system, and
installed in a much shorter time

NEAX

31

Electronic PBX

than you may believe possible,
the NEC Full Stored Program
PBX makes surprisingly little
demands on the budget.
Reliability is backed up by
duplication of the Central
Processor, Memory, Bus and

NEC

other critical systems.

Nipon Electronic Co. Ltd
Tokyo Japan
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Cornfields. Coal. Cattle, oil and minerals-a country's
wealth; a nation's bread and butter. But today, it's how well that
wealth is handled which counts, a task which can't even be
tackled without the aid of modern telecommunications-which,
throughout the world, is the business of Cable & Wireless.
In the Caribbean, the Middle East and the Far East, communication depends very much on Cable & Wireless. When a
man there sends an urgent telex... or watches a TV programme
bounced from a satellite in space...or rings across the world to
say "I'll be home tomorrow."., he's a customer of Cable & Wireless.
We devise specialised systems
R|_E A
(PjjToA
WlDkE
Oi
to link people nationally or internationally. ^
WlntLCOO
Cable & Wireless is part of
Keeps you in touch with the world.
everyone's life

4433. Telex: 23181.
Head Office: Mercury House, Theobalds Road, London WC1X 8RX. Tel: 01-242
a1

STS

CONSORZIO PER SISTEMI DI TELECOMUNICAZION VIA SATELLITI

MILANO - Via Pirelti 20
ROMA - Via Abruzzi 29
SpA
tel.
6337
telex
31346
tel. 478351 telex 61126

Specialized
installation
satelliet

in
of

system

design,

stationary

communication

and

supply

and

transportable

earth

stations.

The firms associated in STS are

£TE

GTE Tele comunicazioni S.p.A.

TELECOMUNICAZIONI

Sirti

Società Italian Reti Telefoniche Iterurbane S.p.A.

Società Italiana Telecomunicazioni Siemens S.p.A.

5TS

full

SWEDEN,

responsibility
FIJI

Satellite

Earth

ISLANDS,DUBAI,OMAN,

Stations:

ITALY,

UGANDA,

ARGENTINA,

LIBERIA.

Equipment and subsystems for Satellite Earth Stations were supplied by the firms associated in STS in more than 20 countries.

IRI/STET Grou^p

Coinbox telephones adapted to your needs
We do not simply manufacture coinbox telephones, but
we do endeavour to offer the most suitable type of apparatus for each particular case, field of application or
country. That is why our programme extends from the
very simplest coinbox attachment for an ordinary table
telephone set, up to the most advanced type of fully transistorized, coin-operated telephone for enabling even
international trunk calls to be put through easily. In all
our models, we have not merely concentrated on reliabil-

ity in operation but have also aimed at reducing maintenance to a minimum and at requiring no special equipment in the telephone exchange.
Many telephone administrations throughout the world
have requested our collaboration. In your case also we
can certainly find a solution which meets all your requirements.
We shall be pleased to provide you with any further information on request and to send you a list of references.

SODECO-SAIA

Grand-Pre 70

CH-1211 Geneva 16 (Switzerland)

Tel. 022-335500

Telex 22333

A company of the Landis & Gyr group
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(Leased
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modems
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switched
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network

4800 bps operation on the switched network has
arrived in Europe. Now you can reach the higher
speeds you've demanded. And now, GDC4800E
modems are here. The modems that operate at
4800 bps, are automatically equalized and can, where
the

SOURCE

for Network management
and LSI Technology

permitted, communicate directly to all 4800 bps users
on the switched network in the United States too.
Fully solid state, GDC4800E modems feature famous
GDC built-in test diagnostics. You get maximum
system reliability. In brief, Tomorrow is Today.

General

DataCommunications

Industries

S.A.

20 Rue Belliard, 1040 Brussels, Belgium Telephone : 511 46 43 Telex: 61935
Internationa Headquarters: 131 Danbury Road, Wilton, CT 068897 USA

Get more for your
money with the ITT2300.

The teleprinter that's years ahead in design
and performance.
The semi-electronic ITT 2300 cuts costs
down to size.
It costs less to run because maintenance is
simplified, reliability increased, expensive spares
holdings minimised and storage space saved.
(The number of its mechanical parts has been
reduced by two thirds over the previous
ITT Creed model.)
All in all, the ITT 2300 offers a speedy return
on capital invested.
The ITT 2300 has integrated telex and private
wire facilities. It works on all telex systems
throughout the world and satisfies technical
and safety standards worldwide. All signal
processing is electronic.
The ITT 2300 is designed to have many more
operating features than the usual modes. It is
adaptable, with built in features that can be

adapted to suit individual requirements.
Any typist can operate the ITT 2300,
after minimal training. Changing the
paper reel and tape roll is easy,
and replacing the ink roller cartridge
j
is a clean simple job-so no
jm
dirty hands.
The ITT 2300 takes up
jaI
little more space than a
typewriter, making it quite MpT
at home anywhere in a
-©r
modern office.
The ITT 2300.
Tomorrow's teleprinter-today.
ITT Creed Limited,
Crowhurst Road, Hollingbury,
Brighton BN1 8AL, England.
Telephone: Brighton 507111

ITT Creed Limited

ITT
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Farinon Micro
At-A-Glance
These Channel Capacities at These Frequencies
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Farinon high-quality communications systems are meeting
the performance requirements of users in more than 90
countries. Farinon radio and microwave systems provide
reliable transmission for voice, data and video channels
in all point-to-point bands from 72 MFIz to 15.25 GFIz.
Multiplex systems are available to provide from one to 600
voice or data channels. Farinon factory and field services
include project engineering, systems engineering, field
engineering including complete EF&I service and training
your personnel in operation and maintenance. And, when
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Equipment for frequencies below 1700 MHz, and some specific
configurations of equipment for higher frequencies are for use
only outside the U.S.A.

there's trouble to shoot, Farinon is the fastest gun in the
world. Farinon backup of Farinon projects is complete
and unquestioned.

Ask Farinon for data sheets on equipment to meet specific
requirements. Or, tell us about your application and we
will respond promptly with a consultation on equipment
performance, proposed systems arrangement, price and
delivery.

ndy Guide to
wave Systems
In More Detail
Up to 1800 Channels
FH
SERIES

DM1-2

or Video at
6/7/8/11/12/13 GHz

Combines the stability of IF heterodyne with the baseband flexibility of
remodulating systems. Direct modulation at operating frequencies with
solid-state Gunn-diode or TWT output
power. Full drop and insert access at
repeaters.
24-60 Channels at 900 MHz, up to 300
SS
SERIES

Channels at 2 GHz, up to 1200 Channels
or Video at 6/7/8/11/12/13 GHz

All-solid-state systems offering the broadest range of
equipment. Meets requirements of international telephone service and the most demanding government
and industrial applications.
FM
SERIES

Up to 600 Channels or Video at 2 GHz
and 1500 Channels at 4 GHz.

A broad range of bandwidth/performance options.
Exceptional frequency stability. Unusual flexibility of
baseband treatment at repeaters and branching
points.
Up to 24 Channels at 300 MHz, 60
TR Channels at 450 and 900 MHz and 36
SERIES

or 60 Channels at 2 and 2.5 GHz

High-quality transmission for small groups of channels in the commonly-used bands, with a wide choice
of economical equipment arrangements to meet
the varying needs of users in all countries.

Digital Microwave for up to
96 Channels at 2 GHz

Ideal for extending T1 cable systems. Transmits up
to 4 T1 streams per polarization; requires no external
multiplexer. Full T1 line access at repeaters.

LRU

Narrow-Band Microwave for
up to 48 Channels at 2 GHz

FL1-6

Microwave for up to 300 or
420 Channels at 6 GHz

A low-cost, high-performance approach to thin
routes and to dropping or inserting a few channels
at repeaters. Built-in shelf accommodates up to six
channels of LD multiplex. Multiple input/output
ports.

Directly-modulated Gunn-diode transmitter offered
with power-output options. Threshold-extending receiver increases system gain and fade margin.
Multiple input and output ports usually eliminate
bridges and filters.

FR2300
REPEATERS

600/960 Channels or Video
RF Repeaters, 1.9-2.3 GHz

Ideal for remote locations and thermo-electric or
solar power sources. One-watt transmitter operates
from 45 watts, 24 Vdc; 4.5 transmitter from 60 watts.
Drop and insert capability.

Multiplex
Ask about FC-600 high-density CCITT-type multiplex, LD3 Multiplex for light-density routes, and the
new DL-1 Direct-to-Line Multiplex that puts six channels directly on radio baseband —ideal for VF drops.

Farinon Electric (General Offices] San Carlos, CA 94070
-1691 Bayport Ave., (415) 592-4120 • (Sales Office)
Houston, TX 77024-710 No. Post Oak Rd„ Suite 222,
(713)688-5569.
Farinon

Farinon Electric of Canada Ltd. (General Offices) Dorval, RQ.
- 657 Orly, H9P 1G1 (514) 636-0974. (Sales Office)
Calgary, Alberta, - Suite L-12, 6 Heritage Drive SE, (403) 259-2429.
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IAL.

The

centre

of

telecommunications

Our capability in the provision of communications

twenty five years' experience and expertise in the

systems is global in every sense. We not only plan,

communications business. Experience gained

supply and install communications systems of all

world-wide in serving Governments, Armed

types and sizes in all parts of the world, but also

Services, Police Forces, Posts and Telegraphs

provide technical personnel to manage, operate

Departments, Oil and Mining Companies and Port

and maintain them. In addition we train the

Authorities.

customer's staff to take over from us when the time
For a complete communications service-consult

is right.
This comprehensive service is backed by over

IAL. You'll find us at the heart of a great deal.

fffm INTERNATIONAL AERADIO LIMITED ■

Please send me further information
Name

Communications Services

Company

International Aeradio Limited,
Aeradio House, Hayes Road,
Southall, Middlesex, England.
Telephone: 01-574 2411 Telex: 24114

Address
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TELECOMMUNICATIONS
AND ELECTRONICS
ITALTEL SOCIETA ITALIANA TELECOMUNICAZIONI
is a company which handles marketing and sales
of telecommunications equipment and systems,
supplying also the technical assistance
for their planning and execution.
ITALTEL SOCIETA ITALIANA TELECOMUNICAZIONI
belongs to the STET Group, the holding company
for the telecommunications and electronics sector
of IRI - Istituto per la Ricostruzione Industriale-.
Since the last twenty years STET has been
implementing an enormous work of reconstruction
and development of the Italian telephony.
As a result of this effort
Italy now ranks sixth in the world
in number of subscribers and telephone sets
and is one of the few countries having
over ten million telephone sets
with DDD telephone service all over
the national territory.

ITALTEL SOCIETA ITALIANA TELECOMUNICAZIONI,
being the sales and marketing commissioner abroad
of the most important Italian
company in telecommunications
- Societa Italiana Telecomunicazioni Siemens,
8 manufacturing plants in Italy with about 30,000 people has the possibility to be backed-up
by a highly technical organization,
particularly supported by
a Research and Development Centre, whose staff consists
of 1,700 qualified researchers and engineers.
Thanks to the continuously increased and
updated production range,
ITALTEL SOCIETA ITALIANA TELECOMUNICAZIONI , •
has already acquired a position
of leadership by implementing projects
in the most various fields of telecommunications
and electronics, pursuing its commercial activities
all over the world.

□ Public central exchange offices
□ Telex exchange offices
□ Private automatic branch exchanges
□ Telephone sets and decorator phones
□ Data transmission systems
and data terminals
□ FDM and PCM multiplex systems
□ Microwave radio links and earth stations
□ Line carrier transmission equipment
□ Power line carrier systems
□ Remote control systems
□ Equipment for radio and TV studios
□ Avionics equipment
□ Audio and video intercom systems
□ Power plants for telecommunications
installations
□ Test equipment
□ Microwave tubes

20149 Milan (Italy) -12, Piazzale Zavattari - phone 4388.1

ITALTEL

ISOCIETA' ITALIANATELECOMUNICAZIONII
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*A trademark of the ITT System.

In a world of change: Bermuda

ITT Switching Systems
have changed it-forthe better.
On July 5,1975, the Bermuda Telephone
Company Ltd., officially inaugurated its first processor
controlled Metaconta* exchange, Hamilton III.
This combined local-international exchange
equipped with the ITT 3200 processor and having an
initial capacity of 6,000 local lines and 1,135 trunks was
designed, developed and manufactured by Bell
Telephone Manufacturing Company, Antwerp, Belgium.
At the time of the successful inauguration, the
exchange was handling the traffic of 3,200 local

subscribers and the Bermudian international traffic via
New York, Jacksonville, London, Montreal and the
Caribean.
Introduction of the electronic Metaconta system
opens a new chapter in the telecommunications history
of Bermuda. This achievement brings worldwide
automatic telephone access to the island and
represents another milestone in the relations which
started in 1932, almost half a century ago, between the
Bermuda Telephone Company Ltd., and BTM Antwerp.

ITT

Setting the Points for Future with

Radio Systems by Autophon
Specialised planning and tailor made equipment is one combined reason why state and
privately owned railways in many countries are now
modernising their telecommunication links by
using Autophon radiotelephone equipment.
Another reason is the 20 years experience
Autophon has gained in this field and the advanced
technology, from which these organisations
wish to profit.
As an example, latest types of computercontrolled measuring instruments are available for
radiation and field-strength determination. Also,
we manufacture the radio equipment to meet
a12

exactly the specific operating requirements of the
particular railway system.
These and many other facts which may be of
special interest to help solve your telecommunication
problem, can be seen or heard by you or discussed
personally if you visit Rail 76, Stand 331 in Hall No. 6.

AUTOPHON
Sales Management and International Sales Division:
CH-8036 Zurich, Steinstr. 21, Telephone 01 35 8535
Telex 53838

Transmitter control
and receiver.

Collins (|1P1
introduces the
new HF-80 familv.

1-kw
transmitter.

See the Collins HF-80 line at the
Communication '76 Exhibition in
Brighton, England, June 8-11,1976.

station; it also has stand-alone capabilities, remote or manual.
Furthermore, it's CCIR/ITU-compatible.
Collins' new HF-80: It's a family of
Collins' new HF-80 family includes:
Collins-quality, design-to-cost products for your
high-frequency communications needs of the
• Receivers and receiver systems • 1-, 3-and
10-kw transmitters and transmitter systems • 1-,
'80s. And it's competitively priced.
3- and 10-kw transceivers and transceiver sysThese new products combine state-of-theterns, each capable of manual, FSK remote or
art technology, advanced packaging techniques,
and the proven design advantages of our success- computer remote control.
For assistance in evaluating your HF needs,
ful URG, 718U and 651S lines.
or for more information on the HF-80 family,
The HF-80 family uses standard racks for
simpler and lower cost installation. Modular units contact a Collins sales office in one of the cities
listed. Or HF Marketing, Collins Radio Group,
are rack-mounted for easy maintainability. High
parts commonality lowers cost of ownership. And Rockwell International, Cedar Rapids, Iowa,
U.S.A. 52406. Telephone: 319/395-4014.
unit interfaces are simple; there's little need for
systems engineering at the site.
In the HF-80 series, you'll find a flexible
answer to your communications challenges of the VjV Rockwell International
next decade. It can operate as a fully automated

The technology for the 1980s is here, at
today's competitive prices.

Frankfurt (Weiskirchen ueber Offenbach) • Hongkong • Johannesburg • Kuala Lumpur • London
Melbourne (Lilydale) • Mexico City • Paris (Rungis Principal) • Rio de Janeiro • Rome • Tehran • Toronto
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Any weather.any climate,
GEC take radio efficiency to extremes

In the Chilean
High Andes *

: Lethe GEC 2GHz system.
So adaptable, it is already operating successf
various extremes of temperature and
from the 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 coveragefrom 1.7 to2.3
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
IHk pleased to show you some of the other ways in
wk which the 2GHz system has already proved extremely
HB successful in 18 countries.
Total telecommunications: Microwave and Line
B Transmission, Multiplex, V.F. Telegraphy, Data Modems,
Br Public Exchanges, Private Telephone Systems,
Telephones Tc lal Systems Capability.
GEC

In the Nigerian! Bush

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

In the Swiss JJi|

GB6
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PWX

Something
to count on
now.

By the end of 1975 over 100 000 subscribers had
been connected into public telephone networks
served by Philips processor-controlled PRX
exchanges.
A further 300 000 are being connected during
1976 - and this exponential growth will continue
throughout the coming years.

...

and in the future

Such then is the global importance of Philips PRX
stored-program-controlled telephone exchange.
A truly advanced electronic telephone system you
can count on now ... and in the future.

Telecommunication

PHILIPS
For more information on PRX write, using your official
letterhead, to

Philips'Telecommunicatie Industrie BV
Publ. Dept.
P.O.B. 32, Hilversum,
The Netherlands
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WE MAKE PEOPLE
COMMUNICATE
ACROSS THE SEAS

We are not first in the
world by sales volume
So what ?
Did you inquire
about performance ?
Specialized in submarine
coifirnunications 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
15 millions circuits miles
and to 13 millions hours of
repeaters operation.
DON'T YOU THINK YOU MIGHT
BECOME ONE MORE SATISFIED
CUSTOMER ?

Submarcom

Submarine! Communication Systems DivisiS
00'l ITCLICHY^France}' 1-7G> quai ;<|e Qlichy
Tepphone 270.01.50 — Fefex §2,787
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'A*CATEL

14511

IMF rmlio system fur telephone
anil ilntn transmission networks
360-470 MHz (BAND 9)
1, 3,10 W Tx POWER (OPTIONAL)

RADIO

FLEXIBLE CHANNEL ARRANGEMENTS
MAINTENANCE REDUCED TO PLUG-IN UNIT
REPLACEMENT

12—CHANNEL TERMINAL WITH SIGNALLING
CONVERTERS OR 24—CHANNEL TERMINAL

MUX

HIGH QUALITY CHANNELS ACCORDING TO
CCITT RECOMMENDATIONS FOR LONG-DISTANCE
TRANSMISSION
OUT-OF-BAND SIGNALLING. BUILT-IN 2/4-WIRE
TERMINATIONS

THE SiUALL CAPACITY ANSWER
carrying ii|» to 00 voice channels
sill in just uue rack
either
or
liotli

12, 24 voice channel multiplex
jus
terminal radio with standby

p

radio repeater equipment
for
a two way repeater station with standby
make up multiple hop links
for
low density telephony

X~e/e//ra

VIMERCATE MILANO ITALY
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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

al8

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.

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.

lnT3 UlTERnATIOflAL
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VHF-UHF

receiving set

for radio detection 25 through 1000 MHz, remotely controllable and programmable
Rohde & Schwarz's advanced new receiving equipment ET 001 combines
three in one to put you one up on radio
detection:
One: VHF-UHF receiver ESM 2 with
demodulators for all common types of
modulation and a video output to subcarrier demodulators. High intermodulation suppression, negligible spurious
responses and low noise figure of 8 to
10 dB bring in the reception and reject
the interference, even when the severity
of the conditions seems to forbid it.
Setting accuracy is 100 Hz, when not
better, and the nine subranges are
selected so that a continuousfrequency
band allocated to a particular service is
not spread over several ranges.
Two: panoramic adapter EZP for RF
analysis with a display width of up to
200 MHz and a variable magnifier for

extracting range segments, enables
spectral display of frequency-band
occupancy. Selectable display widths
for IF analysis with automatic setting
of resolution. Automatic superimposition of markers on the screen to denote
receiver settings. Frequency-band recorders and XY or YT plotters can be
connected, the response being set with
a superimposed level lineonthe screen.
Three: frequency controller EZK for
measuring the receive frequency and
maintaining a set frequency, and also
for setting a frequency issued in BCD
code by remote control. The EZK also
governs the operation of slave units, in
direction-finding systems for example.
Ask Rohde & Schwarz
if you want to be one up
on commercial receivers and
monitoring receivers

Rohde & Schwarx
Postfach 80 14 69
D-8000 Miinchen 80
Bundesrepublik Deutschland
(Fed. Rep. of Germany)
Telex 5 23 703 (rus d)
Electronic Measurements
and Telecommunications:
Development, manufacture,
sales and service, known
for "electronic precision"
Independent concern
(established 1933),
represented in 80 countries
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with
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Impedance_Echo balance return loss >10 dB
Microphone_
ERICOFON

700
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against 900 ohm and 60 nF
Electret

Electromagnetic
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Line connection_ 2-pole. Self-cleaning, twin
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Contact force 200 mN
Keypad
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button

keypad
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Dimensions and weight
Ericofon 700. From Ericsson.
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The world's first solid-state one-piece telephone.

Base_

The convenience of "touch" calling even if it's not avai-
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lable in your area.
An advanced electronic tone ringer. Penetrating, but
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Compact, lightweight, well-balanced, attractive. Five
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X

87mm
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Environment
Functional_ -15° to+45°C (As specified)
Storage_

-35°to+65°C

modern colours. All this plus the outstanding performance

Feeding systems

and low maintenance costs that go with solid-state.

Public or private_ Polarity independent

Write or call your local Ericsson company. Or drop us a

60 V, 2X500 ohm

line direct: Telefonaktiebolaget LM Ericsson, Subscriber
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Equipment Division, S-135 01 Stockholm-Tyreso 1 .Sweden
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Asia-Pacific Telecommunity

Telecommunication services have grown very
rapidly everywhere in the past ten years.
In all countries, the authorities have become
aware of the fundamental role of telecommunications in economic and social
development.
A multinational venture, the Asian telecommunication network, has opened up
new prospects and stimulated the earnest
efforts that are now afoot to set up a
regional forum for the collective consideration of the many problems involved in
the development of the network.
This regional organization, whose statutes
were drawn up by a group of experts in
Bangkok last February, will be significantly
called the Asia-Pacific Telecommunity.
Nearly all the countries represented in the
United Nations Economic and Social Commission for Asia and the Pacific (ESCAP)
will be members of the Telecommunity.
The
International
Telecommunication
Union, which has made a modest contribution to this venture, early on identified
two priorities.
The first was to render assistance to administrations to enable them to participate

390
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actively in feasibility and pre-investment
studies and thus prove that it was possible
not only to visualize but also to establish
an economically viable, multinational,
regional telecommunication network. This
involved concerted efforts on the part of
participating countries with a view to defining requirements precisely, identifying transmission arteries and planning switching
systems and switching centres to deal with
international traffic in parallel with domestic
networks.
The second priority—no less important
than the first—concerned the development
of human resources and the training of
technical personnel for various tasks
involved in the development of telecommunications, among them planning, maintenance and operation. The ITU was able to
assist in the establishment of training centres,
including high-level institutions such as the
Satellite Communication Training Centre at
Ahmedabad and the Advanced Level
Training Centre at New Delhi.
These two priorities form the main thrust
of the ITU's programme of technical
assistance provided within the framework
of the United Nations Development Programme. I take this opportunity to express

my deep appreciation and gratitude to the
UNDP and to its field offices for their
steady support of the ITU's programme
of action in the various regions.
Our programme as far as the Asian telecommunication network is concerned
involves the provision of technical expertise
and the co-ordination of implementation
operations. This programme is making such
satisfactory and steady progress that the
network will without any doubt be fully
established and operational less than three
years from now.
It is, however, essential that the international team of experts, headed by a
co-ordinator, should continue to function
until the network is fully implemented. I
look upon this not solely in terms of a
commitment to develop a regional network,
but as a programme of the greatest significance for regional integration and cooperation.
However, the success of this venture
ultimately depends on the will and cooperation of the countries concerned and
it is heartening to know that, in the fourteen
participating countries, no effort is being
spared to proceed with investments and
implementation action. During my visits

to several countries, it was gratifying to
note the efforts being made to improve
and expand telecommunication services and
to witness everywhere the great enthusiasm
aroused by the objective of rapidly
implementing the Asian network project.
This development project, which may assume
gigantic proportions, extends from Iran to
Indonesia. It will therefore soon become
necessary to consider integrating the network
with submarine cable systems operated by
the SEACOM and other multinational
groups. We have come to the point of
departure and, in that context, the establishment of a regional organization is timely
and appropriate. There are many tasks
that can only be carried out by a regional
organization in which the countries concerned jointly seek to solve the problems
of efficient network operation.
Among these problems, mention should be
made of international compatibility, rate
fixing and international tariffs, and also
planning of future network development.
I have no doubt that in the coming years
there will be much fruitful collaboration
not only in the operation of a sophisticated
network, but in evolving regional tariffs
and special rates for specific services such
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as data transmission, telex, leased circuits
for newspapers, etc. Some day, I feel sure,
television programmes will be exchanged
by what may be called " Asiavision
This development is not peculiar to Asia,
but is paralleled, for example, by what has
happened in Africa.* The Kinshasa
Conference is an inspiring example of the
way in which African countries are working
together on every aspect of telecommunications development on that continent. Its
agenda covered almost every question that
required collective consideration and collaboration; these included the setting up of
the PANAFTEL network, the establishment of the additional transmission links
and international exchanges required,
follow-up action for efficient utilization of
the network (including its utilization for
the transmission of sound broadcasting
and television programmes and data), development of national networks, special
measures for the development of telecommunications in rural areas, co-ordination at
regional or sub-regional levels, the development of human resources, training, etc.
Undoubtedly, however, the most important
* See the editorial of April 1976: PANAFTEL and PanAfrican Telecommunication Union.
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decision taken at that Conference was to
create a regional organization, the " PanAfrican Telecommunication Union ". This
organization will be called upon to play
a major role in the further development
and advancement of the African continent.
The Regional Conference in Kinshasa was
organized by the ITU and held under the
auspices of the Co-ordinating Committee of
the pan-African telecommunication network
composed of the Executive Heads of the
ITU, OAU (Organization of African Unity),
ECA (Economic Commission for Africa)
and ADB (African Development Bank). It
is remarkable that all African countries
participated in the Conference.
The ITU was particularly gratified at being
in a position to organize the Conference
and to carry out all preparatory work,
including the elaboration of the agenda
and the preparation of basic as well as
technical documentation.
This Conference was a very positive experience. The results achieved by it can be
attributed to the latitude provided by the
agenda and to the manner in which the
delegates approached and discussed the
various items. The administrations con-

tributed very valuable documentation on
many topics of vital interest to the continent
as a whole. The success of the Conference
was thus due to the quality of the contributions made by the Africans, which created
the framework within which their telecommunication development requirements can
be treated collectively.
The telecommunications administrations in
the region of Asia and the Pacific would
be well advised to consider holding similar
regional conferences. I am convinced that
once you have established the " AsiaPacific Telecommunitythe staging of
such conferences will be greatly facilitated.
The conditions in Asia today are extremely
favourable. For several years now, the
Economic and Social Commission for Asia
and the Pacific has been an effective forum
for collaboration and collective consideration of all questions of mutual interest
for the development of telecommunications
in this region. In this respect, we all owe
a great deal to the impetus and encouragement we have received from the ESCAP
and particularly from its Transport and
Communications Division.
For many years, the ITU has had the
closest relationship with the ESCAP, a fact

which has been hailed as a noteworthy
example of collaboration and joint action
between a specialized agency such as the
ITU and a regional economic commission.
I look forward to a continuing and fruitful
relationship in the pursuit of our mutual
objectives.
It should be remembered that the International Telecommunication Convention
provides for the establishment of regional
organizations such as the " Asia-Pacific
Telecommunity " and I can visualize many
areas of collaboration between that organization and the ITU in the future. I can
envisage, for example, the participation of
the " Asia-Pacific Telecommunity " in the
work of the CCITT and CCIR Study
Groups. There are other areas involving
the technical aspects of future developments
in which the ITU could provide assistance.
In conclusion, I am convinced that the
development of telecommunications will
move forward more swiftly in this part of
the world, once the regional organization
comes into being; the organization will thus
become a significant factor in accelerating
economic and social development throughout the region.
M. MIL!
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Mission of the
Secretary-General
of the ITU in Asia
and Oceania
uring a mission carried out from
2 February to 9 March 1976 in Asia
and Oceania, the Secretary-General of the
ITU visited, at the request of the governments, the following nine countries:

D

India
In India, Mr. Mili first stayed in Ahmedabad, from 3 to 5 February, then in
New Delhi on 10 February. In Ahmedabad,
he was welcomed at the Space Applications Centre (SAC) by Professor Yash
Pal, Director of the Centre. Discussions
were held on India's experiment in educational television, SITE (satellite instructional television experiment), in which the
ITU is participating in the context of a
project financed by the United Nations
Development Programme (UNDP). The
Secretary-General visited a small village
situated 60 km from Ahmedabad to
measure the impact of the project on the
rural population.
At New Delhi, on 10 February, Mr. Mili
had talks with Mr. S. M. Agarwal,
Secretary of State in the Ministry of
Communications. The development of telecommunications in India and ITU activities connected with UNDP programmes
were discussed during these talks.
Moreover, the Secretary-General examined
the conditions in which the projects
managed by the ITU are developing:
Advanced Level Training Centre, tropospheric links between India and Afghanistan, experimental satellite communication earth station (ESCES).
Afghanistan
Mr. Mili stayed in Kabul from 5 to
10 February. He had talks with the second
deputy Prime Minister, Mr. Said Abdulillah; the Minister of the Plan, Mr. A. K.
Attaie; the deputy Minister of the Plan,
Mr. A. A. Ferough; high officials in the
394

During the Secretary-General s stay in Ahmedabad he presented a copy of the book « From semaphore to satellite » to Professor Yash Pal, Director of the Space Applications Centre
9

government and industry as well as with
the UNDP representative, Mr. R. A.
Borthwick and his assistant, Mr. A. N.
Holcombe.
The problems of the development of
telecommunications in Afghanistan were
discussed, including the plan for extending
national and international links. The
Secretary-General of the ITU visited the
Telecommunication Training Centre of
Kabul, for which the Union is the executing
agency.
Mr. Mili also met the deputy Minister
of Telecommunications of Afghanistan,
Mr. Azizullat Zahir, during his stay in
Bangkok.
In New Delhi Mr. Mili inspected the Advanced
Level Training Centre which is a newlyproject.
Here
established
UNDP/ITU
Mr. Jowrsky, the ITU project manager,
explains some of the training equipment to the
Secretary-General who is accompanied (second
from the left) by Mr. Reddy, general manager of the Centre
►
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Burma
From 11 to 15 February, the SecretaryGeneral visited Rangoon, where he met
ths Prime Minister, Mr. Sein Win; the
deputy Prime Minister and Minister of
the Plan and Finance, Mr. Lwin; the
Minister of Transport and Communications, Col. Sein Lwin; the DirectorGeneral of Posts and Telecommunications,
Mr. Khin Maung Tun; the DirectorGeneral of Information and Broadcasting,
Mr. Tin Maung Kyi; as well as high
officials in the government, industry, and
the UNDP Resident Representative,
Mr. Himalaya Rana. The SecretaryGeneral was provided with an outline of
the telecommunication development plan
(1976-1979).
Technical
co-operation
requirements, both for operation and for
training, were examined.

From 5 to 10 February Mr. Mili stayed in Kabul, Afghanistan, where he was received by\the second
deputy Prime Minister Mr. Said Abdulillah, who is also Minister of Finance

Thailand
The Secretary-General visited Thailand
from 15 to 18 February to attend a
meeting held in Bangkok by the Intergovernmental Working Party responsible
for drawing up a draft constitution for
the " Asia-Pacific Telecommunity ", which
is a regional telecommunication organization in the process of being created. At
the inaugural meeting on 17 February,
Mr. Mili spoke before this Working Party
which is composed of Ministers and high
officials from the countries concerned
meeting under the auspices of the Economic and Social Commission for Asia
and the Pacific (ESCAP). In his speech,
the Secretary-General outlined the viewpoint of the Union and assured the
participants of the support of the ITU
for such an organization, in accordance
with Article 32 of the International Telecommunication Convention (MalagaTorremolinos, 1973).
The following Member countries of the
ITU participated in this important meeting: Afghanistan, Australia, Bangladesh,
France, India, Indonesia, Iran, Malaysia,
Pakistan, Philippines, Thailand, United
Kingdom, United States, USSR (members
of the ESCAP) as well as Hongkong and
Papua New Guinea (associate members of
the ESCAP).
Moreover, Mr. Mili had talks both with
the government delegates from the various
countries represented and with the Director-General of Posts and Telecommunications in Thailand, Mr. Sribhumi
Sukhanetr, as well as with the Regional
UNDP Representative, Mr. T. Power.
These talks bore on the problems of the
development of telecommunications, both
in terms of the national and international

In Rangoon, which the Secretary-General visited from 11 to 15 February, he met the Prime Minister
Mr. Sein Win (centre, facing the Secretary-General), the Minister of Transport and Communications Col. Sein Lwin, the Director-General of Posts and Telecommunications Mr. Khin Maung
Tun and the deputy Minister of Transport and Communication

In Rangoon, too, the Secretary-General met Burma's deputy Prime Minister Mr. Lwin, who also
carries the portfolios of the Plan and Finance
y
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Mr. Mili, on his visit to Fiji, with (left) the Minister for Communications, Public Works and Tourism Hon. E. J. Beddoes and (right)
the deputy Prime Minister Ratu Sir Penaia Ganilau KBE, CVO, DSO

network and the training of telecommunication experts.
New Zealand
During his stay in New Zealand, from
19 to 25 February, the Secretary-General
had talks with Mr. Hugh Templeton,
Postmaster-General, who was accompanied
by high officials from the Post Office,
including Mr. W. J. Sewell, DirectorGeneral, and Mr. E. W. de Lisle, Chief
Engineer. Among the matters raised were
those relating to the participation of
New Zealand in the activities of the ITU.
Mr. Mili also met Sir Alister Macintosh,
Chairman of the Council of the New
Zealand Broadcasting Corporation, and
had talks with representatives from the
Foreign Office.
Papua New Guinea
From, 26 to 28 February, the SecretaryGenrfral visited Papua New Guinea where
he was welcomed by Mr. D. Mola,
Minister of Public Utilities; Mr. I. Edoni,
Secretary of the Department of Public
Utilities, and the UNDP representatives.
Talks were held in the presence of the
deputy Prime Minister, Minister of
Foreign Affairs, Trade and Defence,
Sir Maori Kiki, and the Minister of Posts
and Telecommunications, Mr. K. Diria.
The development promoted by the ITU,
particularly in terms of training, was
discussed. On 27 February, Mr. Mili met
396

The Secretary-General with the Director of the South Pacific Bureau
for Economic Co-operation Hon. Mahe Tupouniua

Mr. S. Piniau, Chairman of the National
Broadcasting Commission, together with
the Directors of the Commission. They
discussed matters relating to the preparation for the World Administrative Radio
Conference (1979).
The Secretary-General also visited the
Post and Telecommunication Training
Centre managed by the ITU.
Fiji
Mr. Mili visited Fiji from 29 February
to 2 March. He was welcomed by the
Minister of Communications, Public
Works and Tourism, Mr. E. J. Beddoes.
During a meeting of the Council of
Ministers, chaired by the deputy Prime
Minister, and Minister of Foreign Affairs,
Ratu Sir Penaia Ganilau, Mr. Mili was
provided with information on problems
relating to the development of telecommunications in Fiji. The Secretary-General
of the ITU, for his part, outlined the activities of the Union and indicated the possibilities offered in the field of technical
co-operation.
The development of the three regional
projects managed by the ITU was examined during a meeting with Mr. Mahe
Tupouniua, Director of the Economic
Commission for the South Pacific. These
three projects involve:
Telecommunication
— the
Regional
Training Centre, which the SecretaryGeneral visited,
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— a project intended to improve maritime
radiocommunications,
— a feasibility study for the sub-regional
telecommunication network in the
South Pacific area.
Talks were also held with the DirectorGeneral of the Broadcasting Commission,
Mr. H. Leonard, and the Director of
Cable and Wireless Limited in Fiji,
Mr. C. Cheasley.
Philippines
On 3 and 4 March, Mr. Mili visited the
Philippines, where he had talks with the
Assistant Secretary of State of Public
Works, Mr. Aber; the Chairman of the
Board of Communications, General Ceferino S. Carreon; the UNDP Resident
Representative, Mr. Donald Bergstrom,
and high officials in the government and
in the private sector of telecommunications. In addition, the Secretary-General
was invited to visit telecommunication
installations, such as the Philcom Company and Globe-Mackay Cable and
Radio Corporation (ITT).
Guam
From 4 to 6 March, Mr. Mili visited the
RCA Globcom installations in Guam
where he was welcomed by Mr. W. A.
Klatt, Director of Telephone Operations,
and his colleagues.
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General problems in space radiocommunications

Interim Meeting of
CCIR Study Group 2

he Interim Meeting
of CCIR Study
Group 2 (Space research and radioastronomy services) took
place in Geneva from
3 to 16 March 1976,
under the chairmanship of Prof. I. Ranzi
(Italy) and the vicechairmanship of Dr.
J. Hagen (United
States).

T

—
—
—
—
—

Important new results
Prof. I. Ranzi
were obtained in the
following categories:
general space activities;
space research;
earth
exploration
satellites
and
meteorological satellites;
amateur satellites;
radioastronomy and radar astronomy.

The general space matters, i.e. topics of
concern to all space telecommunication
services, are of rapidly increasing interest,
especially because of the forthcoming
World Radio Conference on Satellite
Broadcasting. For example, the revised
data on attitude control technology are
basic to the evaluation of effective pointing
accuracies of satellite antennae. Hence they
are basic to the optimum occupancy of the
geostationary satellite orbit. Likewise, they
are essential for the application of multiple
spot beam antennae on satellites. Report
546 is the key text on this subject.
Standards for the protection of human life
due to the high-intensity electromagnetic
fields associated with earth stations have
been under examination for some time.
Earth stations used for deep-space
research are in the forefront of this
campaign because, although quite small
in number, they use high-power transmitters and highly-directional antennae.
The high-intensity fields therefore are
to be found in the vicinity of the earth
station in general, and also for a distance
of many kilometres along the main beam
of the antenna. The matter is being
examined from the point of view of dangers
caused on the surface of the earth (usually
in the vicinity of the earth station or
where the main beam may intersect the
surface, for example on elevated ground
at the horizon) and along the main beam.
The latter point relates to the passage oi

aircraft through the beam. The basic
text is Report 543.
Radio amateurs and satellites
The activity of the world's radio amateurs
in the field of satellite communications
has grown recently in many countries.
A considerable amount of the effort in the
CCIR is directed toward the problems of
frequency sharing between satellites in
non-geostationary satellite orbits (low-altitude orbits) and the relevant terrestrial
services. Up-to-date accounts of this
situation are to be found in Report 542
and its derivatives.
Radioastronomy
The importance of activity in Study
Group 2 relating to radioastronomy and
radar astronomy derives from two different
aspects. One concerns the needs of the
scientists themselves, an example being
that the output of the Study Group
includes a steadily-updated comprehensive
list of line frequencies. This list in
Report 223-3 (totalling 223 entries at the
latest count) is certainly one of the most
up to date in existence. This is a unique
contribution of Study Group 2 to the
science of radioastronomy. The other
major output of the Study Group's
section on radioastronomy relates to the
fundamental understanding and definition
of radio interference. This is of concern
to all forms of radiocommunication. Since

frequency (GHz)

Earth exploration and meteorological satellites
The most spectacular progress in the
domain of Study Group 2 is taking
place in the field of earth exploration
satellites and meteorological satellites.
With regard to satellites for the location
of points on the surface of the earth, for
example, the target precision is now
1 m whereas very recently it was 5 km
(cf. Report 538). The subject of sensors,
both active and passive, is likewise under
examination with respect to research into
the radio-frequency bands that are most
suited for these purposes. A draft report
is now under consideration. Study Group 2
is concerned with the radiocommunication
requirements that arise from these activities
because, apart from the basic propagation
data that apply, it is also necessary that
frequency sharing criteria be evolved
with respect to other services.

Figure 1 — Radioastronomy: harmful interference limits
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radioastronomy deals with exceedingly
small signal levels, and as the frequencies
of interest cannot be changed in order
to deal with an interference situation nor
can incoming signal level be increased to
the same end, radioastronomy is peculiarly
sensitive to interference. For this reason
the Study Group 2 output concerning
radio interference (see, for example,
Report 224-3) is of a sophisticated standard
and is of increasing interest to the other
services, both space and terrestrial.
Conclusion
From the foregoing it can be seen that
the activity of the Study Group extends
over many fields of both general and particular interest to the science of radiocommunication. Since the Study Group
was created at the Xllth Plenary Assembly
of the CCIR (New Delhi, 1970) its effective
scope and its activity have greatly increased, and the output of the recent
Interim Meeting exemplifies this trend.
However, the full participation of the
new and developing countries is still to
come.
Editorial Note: Volume II of the CCIR is
devoted exclusively to the work of Study
Group 2 and is obtainable from the ITU
Publications Division.
^j

Interim Meeting
of CCIR
Study Group 7

CIR Study Group
7 (Standard frequencies and time
signals) held its
Interim Meeting from
16 to 26 March 1976
in Geneva, under its
Chairman, Professor
Dr. G. Becker (Federal Republic of
Germany)
assisted
by Mr. J. McA. Steele
(United Kingdom).

C

The " Coordinated
Universal Time"
(UTC) developed bv
Study Group 7 is in almost universal use
and forms the basis for civil time in most

countries. However, the Interim Working
Party 7/1 which was in charge of the
implementation of the UTC system was
asked to continue its work and to undertake the following additional tasks:
— to carry out a survey on the requirements of users of standard frequency
and time signal emissions;

UT

Universal Time,

UTC

Coordinated Universal Time;
this time-scale is maintained
by the BIH, according to
Recommendation 460-1,

— to study time codes which can be
recommended on an international level.

UTC(i) time-scale realized by the
institute " i " and kept in close
agreement with UTC,

A Report on definitions prepared by
Interim Working Party 7/2 containing
about 35 terms used in the standard
frequency and time signal service was
approved.

difference UT1DUT1 predicted
UTC, as disseminated with
time signals.

The difficult task of this group has to be
pursued further, as there are many other
terms to be defined.
Interim Working Party 7/3 is concerned
with the reduction of mutual interference
in the allocated HF bands. A draft
Recommendation was approved giving
the necessary instructions for a careful
coordination before any new station is
put into service. However, the reduction
of the present mutual interference is
still unresolved and needs careful attention
by the Interim Working Party in its
future work.

Final meeting
of CCITT
Study Group XI
(1973-1976)

New methods of time and frequency
dissemination were studied, e.g. by means
of satellite relay, television synchronization
pulses, additional phase modulation of
the carrier of amplitude broadcast transmitters.
A new draft Question on the reliability of
time and frequency standards was
approved, as these matters are of great
importance to high-speed data transmission systems.

The CCIR recommends
1. that for all forms of atomic time the
following notations consistent with TAI
be used in all languages:
TAI International Atomic Time, as
formed by the BIH,
TA

atomic time; general designation of a time variable which
may be realized on the basis of
an atomic or molecular transition,

TA(i) atomic time-scale, as realized
by the institute " i ";

TELECOMMUNICATION JOURNAL - VOL. 43 - VIj 1976

CITT
Study
Group XI (Telephone switching and
signalling) met for
its third and final
meeting of the 19731976 study period
from 6 to 16 February
1976 in the ITU
tower
under
the
chairmanship of Mr.
J. S. Ryan (United
States) assisted by the
Vice-Chairmen, Mr.
P. Plehiers (Belgium)
and Mr. P. Sterndorff
(Denmark).

C

Furthermore, a draft Recommendation on
the use of language independent time scale
notations was approved. Paragraphs 1
and 2 are reproduced below:

Dr. G. Becker
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2. that for all forms of Universal Time, the
following notations consistent with UTC
be used in all languages:

Mr. J. S. Ryan

Attendance at Study Group XI meetings
has grown steadily over the years, reaching
152 persons at this meeting. Twenty-six
countries, 19 administrations, 13 recognized private operating agencies (RPOA)
and 26 scientific and industrial organizations were represented.

union activities

Working Parties XI/1, XI/2 and XI/3 had
each met since the previous meeting of
Study Group XI. In addition there had
been a meeting of common channel
signalling experts from Study Groups XI,
VII (New networks for data transmission)
and Special D (Pulse code modulation)
to compare the results of their studies,
and a meeting of the Chairmen and ViceChairmen of Study Groups XI, VII, X
(Telegraph switching), Special D and
Special A (Data transmission) to prepare
a proposed study plan for signalling and
switching in integrated digital networks
for the next study period. It was necessary
for the Study Group to review and approve
the results of these meetings.
The primary purpose of the final meeting
was the completion of the work undertaken during this period, the preparation
of a proposed work programme for the
next period, and the necessary documentation of these for the Vlth Plenary
Assembly of the CCITT scheduled for
27 September to, 8 October 1976.
The preparation of new and revised
recommendations, therefore, was accorded
first priority with the preparation of
proposed study questions and the final
report following in that order. Only a
small amount of time could be devoted
to new work and then only enough to
determine the effects of the new proposals
on either the recommendations or on the
study questions.
Because of the nature of the meetings, i.e.,
requiring a consensus of the entire Study
Group on most documentation, five and
one-half days were devoted to meeting
in plenary and only one and a half days
(during normal working hours) to meeting
in smaller working teams. This presented
a formidable challenge to the working
teams, a challenge which they happily
met most successfully. The following
working teams were formed and chaired
as indicated:
• Interworking, satellite and maritime
K. H. Rosenbrock (Fed. Rep.
Germany)
• Signalling in an integrated
network
P. Plehiers (Belgium)

digital

• Digital switching
R. Slabon (Fed. Rep. of Germany)
• Programming languages
G. Lindberg (Sweden)
• System description language
E. Bierman (Canada)

of

number of administrations, at any time
should sufficient new information become
available to warrant doing so.

• High-level programming
R. Hass (United States—AT&T)
• Man machine
B. Rydbeck (Sweden)

Question 4/XI—Signalling arrangements
for integrated (switching and transmission)
digital networks

• System No. 6
R. J. Keevers (United States—AT&T)
• Transmission matters
R. Hannig (Fed. Rep. of Germany—
Siemens AG)
• ATME No. 2
B. W. Moore (United Kingdom Post
Office)
• Revision of Recommendation Q.7
H. Raag (United States—COMSAT)
• Influence of SPC on networks
B. J. Feenaghty (Australia—Telecom)
• Reliability
K. J. Bohren (Switzerland)
The accomplishments of Study Group XI
for the study period are listed below,
summarized by the study question or
topic.
Question
1/XI—Digital
Signalling System No. 6

version

of

The specification of System No. 6 was
revised to include a digital version capable
of operating at 4.0 and 56.0 kbit/s. This
question is considered to be completed
and any necessary further changes or
additions to the System No. 6 specification
can be cared for under the question
covering the updating of series Q Recommendations.
Question 2/XI—Maintenance methods for
Signalling System No. 6
Although some contributions were considered, there was no agreement on new
recommendations. It is proposed to
continue the question in the next study
period with the new title " Maintenance
methods for common channel signalling
systems".
Question 3/XI—Structure of international
common channel signalling network
Few contributions on this subject were
received in this period and it was the
opinion of the Study Group that the
timing of the study was a bit premature.
It is proposed to drop the question and
review the situation again at the end of
the next study period. The question can
be reinstated, by consent of the required

The progress in the study of this question
was significant, perhaps greater than
expected. Basic principles on which to
base the new signalling system were
agreed, and it is proposed to complete
the specifications in the next study period.
The system will consist of two parts, a
common part called the message transfer
part and a user part unique to the service
concerned. Agreement on these basic
principles among the various possible
users of the signalling system was achieved
at the meeting of experts from Study
Groups VII, XI and Special D. A proposed
allocation of parts of the study of
integrated digital networks was agreed at
the meeting of Chairmen and ViceChairmen of Study Groups VII, X, XI,
Special D and Special A. According to
this agreement Study Group XI will be
responsible for studies of the common
message transfer part of the signalling
system and for the user part for telephony.
(Study Group VII will carry out studies
of the user part for data.) It is therefore
proposed that this question be replaced by
two new questions in the next study period,
one covering the message transfer part and
one covering the telephony user part.

Qustion 5/XI—Interworking of international
Signalling System No. 6 and national
common channel signalling systems
The study of this question has provided a
forum for the interchange of ideas among
planners of national common channel
signalling systems and has proved valuable.
A recommendation is proposed to provide
guidance in national common channel
signalling system design. It is proposed
that this question be closed and that any
further study be carried forward under the
more general question on interworking.

Question 6/XI—Influence of stored-programme control on the development of
communications networks
As a result of the study of this question a
new part D has been prepared for addition
to the volume " National telephone networks for the automatic service", CCITT,
Illrd Plenary Assembly (Geneva, 1964). It
is proposed that a routine means be devised
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to update the bibliography included in the
new part and that this question be closed.
Question 7/XI—Methods of presentation
of functional specification and of description
of logic processes in stored-programme
control (SPC) telephone exchanges (SDL)
Work on the SDL has progressed rapidly
and a recommendation is proposed
covering a graphical method. It is proposed
to continue the question in the next study
period to further expand and refine the
graphical method and to consider a computer readable version.
Question 8/XI—High-level programming
language for SPC exchanges (HLL)
Twenty-seven existing general purpose
high-level languages were examined in
detail and sample programming exercises
were carried out using the seven most
promising. It was decided that none were
suitable for use in SPC exchanges and that
design of a new language should be undertaken. This work has progressed to the
point that a draft user manual has been
prepared. It was felt that it was too early,
however, to make this manual a recommendation. It is proposed to continue the
work in the next period.
Question 9/XI—Man machine language for
use in SPC exchanges (MML)
Nine candidate languages which had been
submitted were examined in detail. No one
met all the established criteria so that it
was decided to design a new language.
Sufficient agreement was reached to make
possible a recommendation covering certain key parts of the new language. It is
proposed to continue work on this question in the next period.
Question 10/XI—Interworking of signalling
systems
Included under this question are the updating of signalling system specifications,
interworking of CCITT signalling systems,
and maritime mobile systems. Minor
updating has been proposed for Systems
Nos. 4 and 5 and a major updating for
System R2. Several specific interworking
problems were resolved and a study was
carried out of new ways of presenting
interworking specifications. Advice was
given to Study Group XIII (Automatic and
semi-automatic telephone networks), the
Inter-Governmental Maritime Consultative
Organization (IMCO) and others on the
interworking of maritime mobile systems
400

with the world-wide telephone network.
It is proposed that separate questions be
established in the next study period for:
updating series Q Recommendations,
interworking of signalling systems, and
automatic mobile services.

Question 11/XI—Satellite signalling systems
The major work under this question concerned the proposed maritime satellite.
Automatic maritime mobile services were
also included in Question 10/XI. Future
studies will be carried out under the new
question on automatic mobile services
described under Question 10/XI.
Certain other studies were carried out in
co-operation with other Study Groups.
The most important of these concerned
digital switching, especially as applied to
integrated digital networks. By the agreement of the Chairman of Study Groups
Special D and XI work was started on the
study of digital switching in Study Group
XI early in this study period. There was
great interest in this study and significant
work was completed. It was considered to
be premature, however, by both study
groups to propose recommendations at
this time. At the meeting of Chairmen and
Yice-Chairmen of Study Groups VII, X,
XI, Special D and Special A it was decided
that Study Group XI should assume the
responsibility for the study of digital
switching in an IDN for telephony, keeping
in mind where possible the requirements
also of an integrated services digital network (ISDN). A question on digital
switching is therefore proposed for Study
Group XI in the next study period. Problems exist because of differences in terminology between the Study Groups cooperating in the study of the ISDN. A
question is therefore proposed concerning
definitions of signalling and switching
terms to cover the joint work necessary to
resolve these differences.
At the request of Study Group XVI
(Telephone circuits) the requirements for
noise in an analogue exchange were revised.
A new draft of the ATME2 specification
for which Study Group XI shares responsibility with Study Group IV (Transmission maintenance of international lines,
circuits and chains of circuits) was examined and some ambiguities in signalling
sequence descriptions were resolved. The
responses to the questionnaire on information tones sent out by Study Group XIII
were examined with interest and some
comments were passed on. It was decided
that a question concerning tones is not
needed in Study Group XI at this time.
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Recommendation Q.7, in which the operating capabilities and the field of use of the
various signalling systems are described,
was revised and updated to include the
digital version of System No. 6. Study
Group XI has been co-operating with
Study Group Special C (Circuit noise and
reliability) in the study of the reliability of
telecommunication networks. It was decided that a study question in Study Group
XI would not be required to continue this
co-operation in the next period.
There was considerable discussion of the
early scheduling of the final Study Group
meetings in this study period which will
result in a long period before the first
meeting in the next period. Subject to the
approval of the Administrative Council,
the Director promised to do his utmost to
schedule the first Study Group meetings in
second quarter of 1977 but there was still a
strong feeling that certain critical studies,
to which manpower is already assigned in
some administrations, might be seriously
affected by so long a gap between meetings.
Arrangements had already been made at
the last meeting for the specialists on HLL
to meet in May 1976 in Bern and October
.1976 in Kyoto. Work accomplished in
these meetings will be considered to be
accomplished in the new study period.
Because of the urgency considered necessary by some administrations in completing the message transfer part of the
new signalling system it was agreed to
have an informal meeting of Working
Party XI/2 working in English only and
without the assistance of the Secretariat
as soon as possible after the Plenary
Assembly. A tentative invitation was
issued by the Kokusai Denshin Denwa
Company Limited (KDD) to hold the
meeting in Tokyo in October. The hope
was expressed that in the future schedules
could be arranged so as to avoid long
interruptions in the study programmes.
A buffet dinner held in the restaurant area
of the Varembe building was well attended
and afforded the members a short break
in the routine of work and an opportunity
to renew their acquaintainship on a social
level.
The meeting took note of the impending
retirement of Mr. C. A. Dahlbom, Mr. N.
Walker, and Mr. S. Welch, which will
prevent their continuing in the next study
period, and paid tribute to their contributions. It was also announced that
because of changes in work assignments
Messrs. H. Adelaar and W. Milort would
not continue their participation in Study
Group XI.
J. S. R.
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American countries (Contribution TALNo. 5).
The second TAL meeting was held in Rio
de Janeiro, Brazil from 7 to 9 April 1975,
starting with the analysis of results from
the previous meeting (Brasilia, 1973).
Several delegations expressed the view that
the accounting rate scales should be
changed, by increasing the charges for
short distance links and reducing them for
long distances, which was approved.

Meeting of CCITT
Joint Working
Party TAL

Following the agreement on the new tariff
scales, two draft regional recommendations were drawn up, one for the telephone service and the other for the telex
service, to be submitted to Study Group III
and to the next CCITT Plenary Assembly.
The next step consisted of analysing the
continuation of work of the TAL Group,
and some delegations present at the meeting admitted the difficulty of several
countries in providing replies to cost-price
questionnaire.

CITT
Joint
Working Party
TAL (Tariffs (Latin
America)) held its first
meeting of the present
study
period
in
Brasilia, Brazil, from
25 to 27 June 1973
under the chairmanship of Mr. A. C.
G. Ribas (Empresa
Brasileira de Telecomunica^oes SA—
EMBRATEL), aimMr. A. C.G. Ribas ing specially at resuming the activity
during
the
preceding CCITT
interrupted
study period (1969-1972). This activity had
not yielded the expected results owing to
the difficulties encountered by the administrations and the recognized private operating agencies in replying to the questionnaire on the cost of the international
telephone and telex services, drawn up by
Study Group III (General tariff principles.
Lease of telecommunication circuits).

C

The work consisted mainly of establishing
an agreement of principle for approval, in
the initial phase, of a synthetic method for
determining a scale of accounting rates.
As a result, two accounting rate scales
were achieved, to be submitted for examination by the administrations of the Latin

Many delegations, however, informed the
TAL Group they would be setting up
groups of specialists in charge of studying
cost and tariff problems on the national
scale. Needless to say, the competence of
these groups of specialists would be
extended, as required, to international
cost and tariff studies.
All the delegates agreed that it is of the
greatest interest to countries in Latin
America that the international tariff
studies have a proper economic basis and
there is much to be gained from using the
analytical method as soon as possible.
For this purpose, a Sub-Working Group
was instructed to analyse the simplified
questionnaire and to consider the procedure to be followed, be it:
1) use of the analytical cost calculation
method based on replies to the simplified questionnaire, to which administrations and private operating agencies
should endeavour to reply as far as
possible, so as to obtain some first
results;
2) distribution by the CCITT Secretariat
to the members of the TAL Group
(so that they can get to know the
method of calculation adopted) of the
tables of basic data adopted in reply
to the questionnaires and of the cost
calculations carried out by the other
Regional Tariff Groups;
3) in view of the complexity of the
questionnaires, participation of an
expert in cost and tariff studies, in the
first meeting of the TAL Group during

the next study period, who coufd provide the Group with the analysis and
correct interpretation of the various
replies;
4) possible establishment, between the
administrations and private operating
agencies which consider it useful, of
bilateral or multilateral contacts
through the regional organizations, in
order to:
— exchange the results of the research
performed and the reflexions which
occurred to them in the course of
their attempts to reply to the
questionnaire;
— try to unify the criteria to be met in
preparing their replies.
The TAL Group recognized that if the
above contacts are organized rationally at
an early date, and on a wide scale, they
could lead to satisfactory results in the
next study period.
Concluding, the Question 11/III was
replied by means of the synthetic method
for telephone and telex services, and the
telegraph service remained pending.
During the next study period the TAL
expects to apply to Question 11 /III the
analytical method for the three services.
As for Question 11 /III, the Group considered premature to undertake a study of
cost, for sound and television programme
and leased circuit services, in view of the
inexistence of proper terrestrial means to
attend to such services, at present performed via satellite.
The Vice-Chairman appointed at the
previous TAL Group meeting (Brasilia,
1973), Mr. Juan Balsevich (Paraguay)
having been requested by his country to
take up new duties, the post thus fell
vacant and the TAL Group appointed
Mr. Victorino Zapattini (Paraguay) as
new Vice-Chairman.
Concluding, the meeting that gathered
the delegations of Brazil, Chile, Colombia,
Cuba, Curasao, Ecuador, Guatemala,
Mexico, Paraguay, Surinam, Uruguay and
Venezuela, and also the observers from
Ttaly and the Inter-American Telecommunication Conference—CITEL/Organization of American States—OAS, was
highly profitable, congregating for the
first time experts on rates from several
Latin American countries, working out
two draft recommendations to be submitted to Study Group III and to the
Vlth Plenary Assembly of the CCITT.
A. C. G. R.
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is a logical consequence of the rapid pace
of technological progress in telecommunications.
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The Administration National de Telecomunicaciones (ANTELCO) is no exception to this rule. The authorities are
alive to the problem of " skilled technical
staff" and are paying ever-increasing
attention to the Paraguayan Telecommunication Institute, where staff training is
centralized.
This technical training centre has been
operating for almost two decades now,
and has trained practically all the leading
technical staff in the Paraguayan Administration.

The
Paraguayan
Telecommunication
Institute

Introduction
telecommunication administrations
throughout the world are now placing
a heavy emphasis on training and refresher
programmes for their technicians. This

A

LL

The Institute now holds permanent courses,
including a general technical course, a
technical certificate course and other
special courses, according to demand,
for the purpose of meeting the urgent
staff requirements of ANTELCO arising
from the present considerable expansion
of services.
The efficiency of these special courses
depends on adequate co-ordination between the various operating and maintenance sectors of the telecommunication
services and the Institute.
Once the need for training in a particular
sector has been identified, a co-ordinated
plan must be established with the person
responsible for that sector to decide such
matters as the training programme, the
length of the course, the personnel chosen
to take part, clearly specifying what will
be expected of the staff once they have
completed their training and, finally, the
holding of the actual course.

Students in the electronics laboratory
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The foregoing applies only to ANTELCO
officials. When the students come from
outside for training as technicians at the
Institute, this co-ordinated plan can be
applied to determine which sectors lack
technicians in a given speciality, who
cannot be found within the Administration. The best students can then be
selected for ANTELCO, which will thus
be compensated for the funds spent on
their training.
This co-ordination will be beneficial to
ANTELCO, and the policy should be
applied systematically in all sectors and
at all levels.

A brief history
The first courses were held 17 years ago
at the Paraguayan Telecommunication
Institute in June 1958 in what was then
known as the Technical Office, situated in
Nuestra Senora de la Asuncion, Victor
Haedo and Humaita.
The syllabuses were drawn up in collaboration with the United Nations Special
Fund and with the guidance of the
International Telecommunication Union
(ITU). A sum of 12 000 US dollars was
contributed towards laboratory equipment
and technical publications.
The Institute was officially founded on
7 March 1959 by Resolution No. 415/
DG/AG. In that year, it was housed in
premises on F. R. Moreno and Iturbe
(later to become the Liceo de San Carlos),
but since 10 June 1960 it has occupied its
own premises, on Haedo and Hernan-

Transmission laboratory. Microwave equipment

technical co-operation

A nucleus of regular counterparts will
clearly be of inestimable value.

darias, which were built by ANTELCO at
a cost of 6 169 285 guaranies.
In these 17 years of backroom work, the
Institute trained hundreds of technicians,
many of whom now hold important posts
in ANTELCO. As in the past, some of
these technicains are at present following
specialized courses abroad on fellowships.
Most of them work in the various operational sectors of the telecommunication
service, while others are in executive,
teaching or administrative jobs. The rest
are working in the private sector, either
in Paraguay or abroad.
The Institute did not confine its activities
solely to technical training. From 1970
to 1973, on a government initiative,
ANTELCO held literacy courses at the
Paraguayan Telecommunication Institute.
Under this scheme, many of the Administration's workers were given access to
the classrooms to complete their primary
education, with the option of moving on
to secondary studies, which were also
offered at the Institute as far as the
3rd basic grade, under the same literacy
programme.
In 1973 the Institute introduced the
Technical Certificate, with specialization
in electronics, which is recognized by the
Ministry of Education. The first students
graduated at the end of 1975.
Finally, its mission as a training institute
culminated this year in the fulfilment
of a long-standing ambition: the introduction of a degree course in electronic
engineering.

Technical assistance
Since 1970, the Institute has been receiving
assistance from the United Nations Development Programme (UNDP), acting as
executing agency, and from the ITU. The
purpose of this project (PAR/19) was to
assist the Paraguayan government in
implementing its National Telecommunication Plan in matters concerning the
training of ANTELCO's technical and
managerial staff.
Four ITU experts were seconded to
Paraguay, specializing in the following
subjects: transmission, outside plant,
switching, and telegraphy and telex;
provision was also made for the supply
of laboratory equipment.
This first phase of the project was modified,
since the experts stayed a few months

Outline of courses
The new structure of courses was introduced in the Institute at the start of the
first phase of the project.
There had previously been one basic
course, lasting for one year, together
with specialized courses for the following
operatives: technicians, operators, mechanics, second-class radiotelegraph operators, and network and antenna fitters.
This new structure provides for a 6-month
preparatory course, followed by a specialization period of two 6-month cycles in
transmission or switching. This was
designed to rule out subjects which were
not absolutely essential and to emphasize
in the curriculum those which could be
applied immediately, such as mathematics,
electronics and electricity.
Courses were also held on subjects such
as outside plant and telegraphy and telex.

Training ground for outside plant

longer than scheduled and extra laboratory
equipment was obtained.
In order to provide the Institute with a
nucleus of qualified teachers to carry
on the never-ending task of training
technicians, as well as to acquire more
laboratory equipment, a second phase of
this assistance programme was requested
and granted, beginning in June 1974 as
Project PAR/72/011.

The Institute also offers short courses
for: linesmen; maintenance staff; staff
engaged on fault measurement and detection; and splicers; a seminar is also given

Switching laboratories. Up-to-date automatic
exchange, identical to those in current use

This project, which provides for experts
in transmission, switching, outside plant,
teletelevision,
radiocommunications,
telex,
totals
164
man-months,
graphy and
and covers laboratory equipment to a
value of 116 300 US dollars, fellowships
for national counterpart staff in transmission (radio relays), radiocommunications, electronics and telegraphy and
telex.
The experts in transmission, outside plant,
switching and radiocommunications, are
already installed. The television and
telegraphy and telex experts have not
yet arrived, but they have already been
appointed.
The provision of experts is, needless to
say, of vital importance, since they have
the twofold responsibility of training
their counterparts and lecturing on various
technical subjects.
TELECOMMUNICATION JOURNAL - VOL. 43 - VI11976
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Experts' and lecturers' room, with the expert, Mr. Botella, and the
counterpart stafffor outside plant, Mr. Matto and Mr. Leon

for construction foremen. These are
4-week courses, except for the seminar,
which lasts a week.
Thus the training courses cover almost
all the technical subjects of interest to
the company.

Manpower resources of the Institute

Students in the library

In addition, there are six to eight
ANTELCO operating and maintenance
technicians teaching part-time at the
Institute. These are paid by the hour at
current rates. There are also six teachers,
not mentioned so far, who deal with the
arts subjects on the syllabus of the
technical certificate and who do not
belong to ANTELCO.

Last June the Administrator-General of
the Institute appointed three new counterparts, who will be beginning or complementing their studies in their respective
subjects with the appropriate experts.

The intention is to maintain a group of
regular lecturers at the Institute, in order
to avoid wasting the time and money
spent on training, which would mean that
the assistance project was failing to
reach one of its main targets.

Including the new arrivals, the Institute
has ten lecturers, (three of whom are
engineers) and four ITU experts, not
counting the two who are due to arrive.
All the lecturers and experts teach in the
technical courses as well as the technical
certificate.

Attempts are therefore being made to
turn teaching into an attractive career
comparable to those available in other
sectors of the Administration, offering
the advantages of good pay and the
prospect of becoming better qualified as
a result of the continuous research called

Total income (in guaranies) in the first six months of 1974 and 1975
months

1974

1975

difference

January
February
March
April
May
June

.75 118 041
67 345 743
68 209 192
74 713 983
75 305 749
72 367 853

89 551 416
294
88 891 368
114 967 898
102 393 429
112 362 761

14 433 375 (A)
27 086 551 (A)
20 682 176(+)
40 253 915 (A)
29 087 680 (A)
39 994 908 (A)

Total

433 060 561

602 599 166

94 432

Total difference showing increase in 1975: 169 538 605 guaranies.
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169 538 605

for in the course of teaching activities,
not only on the theoretical side, but also
through the use of the increasingly better
equipped laboratories, coupled with the
opportunity to study abroad on the fellowships earmarked in the project.
Buildings and installations
The first two floors of the building on
Victor Haedo and Hernandarias house the
Institute's lecture-rooms, laboratories and
library, while the secretariat and management staff of the Institute and of the
UNDP/ITU project, and the reproduction
and binding shops, the experts' and lecturers' rooms and the provisional telex
laboratory are accommodated on two
floors of the building at General Diaz 975.
A new three-storey building is planned
next to the one on Victor Haedo and
Hernandarias.
This new building will solve the existing
problem of cramped accomodation arising
from the installation of new laboratories
and the need for extra lecture-rooms, and
the fact that the television, telegraphy
and telex laboratories have not yet been
installed. At the same time, the courses
will be easier to run once the administrative offices have been transferred to
this building.
Electronic engineering
At its meeting of 10 June 1975, the Board
of Governors of the National University
in Asuncion (UNA) approved the introduction of the degree in electronic engineering at the Institute, which comes under
the University.

technical co-operation

ANTELCO will provide all the material
and manpower resources required, namely:
teaching and administrative staff, the
budget to finance the teaching staff,
lecture-rooms, library and laboratories.
The UNA will directly supervise the degree
course and will award the degree of
Electronic Engineer.
The course began in March 1976; to
start with, it will range from the 4th to
6th year and the students will in theory
require a pass level after the 3rd year of
engineering either in Paraguay itself or
abroad, in schools recognized by the
UNA.
Fellowships holders from ANTELCO will
thus be able to continue their studies
on their return from abroad. This will be
of great benefit to ANTELCO, particularly from the economic standpoint (less
expenditure of foreign currency), and also
because of the numerous advantages
derived from training staff within the
country, which precludes both the reduced
efficiency involved in members having to
re-adapt to the home environment and the
possibility that they might decide not to
return at all.
Taking together the engineers seconded by
the Paraguayan Administration, the ITU
experts and some outside engineers, there
are enough teachers to carry out this
new degree course. The library is being
provided with the relevant up-to-date
texts. The various laboratories are likewise
being equipped with the apparatus needed
for courses of university standard.
— ANTELCO.

Mali, Mauritania, Niger, Senegal, Togo
and Upper Volta—Benin being absent)
and from Guinea.

Conferences
in Africa...
... Upper Volta
From 15 to 19 March 1976 a conference
was held at Ouagadougou of the telecommunication and broadcasting administrations of the eight Sahel countries:
Cape Verde, Chad, Gambia, Mali,
Mauritania, Niger, Senegal and Upper
Volta.

The meeting was held under regional
project RAF/71/170, which is financed by
the United Nations Development Programme (UNDP) and executed by the
ITU in connection with the establishment
of the Multinational Telecommunication
School at Rufisque. It was mainly intended
to promote co-ordination between the
various schools and improve the training
system as a whole.

This conference, at which the ITU was
represented, dealt with rural telecommunication and broadcasting problems
in the Sahel countries. It constituted the
final stage of a three-month project,
CILSS/RAF/415, for which the ITU was
the executing agency.
The project, financed by the United
Nations Sahel Office (UNSO), was
operated by the Permanent Inter-State
Drought Control Committee for the Sahel
(CILSS); its main purpose was to
determine the telecommunication media
and links which would be likely to help
in the rehabilitation and development of
the Sahel.
... Mali
Another meeting, attended by two ITU
representatives, was held at Bamako from
27 March to 2 April for the training staff
of the Multinational Telecommunication
School at Rufisque (Senegal) and experts
from countries associated with the school
(Central African Republic, Ivory Coast,

Project Office for
Middle East and
Mediterranean
network opened in
Athens
The ITU Project Office for theMiddle East
and Mediterranean Telecommunication
Network Survey was opened in Athens
on 1 April 1976. The address is: "44
Syngrou Avenue, PO Box 2504, Athinai
401 (Greece) "—Telephone:
+30—219237006/7—Telex: +30-21-6127.
The project team with six experts are
headquartered at the office, which was
established with the help of the Greek
Administration. It is planned that four
more experts will join the team shortly.

Departures and returns from mission
name of expert

country of origin

assignment

country of
assignment

period of contract
and programme *

departure
return

Lindgren B.

Sweden

Training expert in data transmission
at the Telecommunication Training
Institute

Kuwait
(Kuwait)

4.4.76-3.4.77
FT

departure

Herrmann R. W.

Germany
(Federal
Republic of)

Expert on power supply

Kinshasa
(Zaire)

11.4.76-10.6.76
UNDP

departure

Knof M. G.

Australia

Expert in radio-relay/Multiplex

Kinshasa
(Zaire)

11.4.76-10.7.76
UNDP

departure

Weimar G.

Germany
(Federal
Republic of)

Expert on power supply

Kinshasa
(Zaire)

11.4.76-10.6.76
UNDP

departure
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name of expert

assignment

country of origin

country of
assignment

period of contract
and programme *

departure
return

Wolf S. A.

Germany
(Federal
Republic of)

Expert in radio-relay/Multiplex

Kinshasa
(Zaire)

11.4.76-10.7.76
UNDP

departure

Howatt K. D.

United States

Senior expert in national long-distance
tariffs and numbering plan, Research
and Development Project

Brasilia
(Brazil)

19.4.76-18.4.77
UNDP

departure

Beforth W.

Germany
(Federal
Republic of)

Associate expert in telegraph switching
(ESK-Siemens crosspoint systems),
Institute of Technology for Telecommunications and Electronics (ITTE)

Oran
(Algeria)

6.1.75-31.3.76
Associate expert

return

Elldin A. H.

Sweden

Regional expert in telecommunication
traffic engineering and economics for
all countries covered by the ESCAP

Bangkok
(Thailand)

1.9.71-31.3.76
UNDP

return

Pai V.

India

Senior regional telecommunication
expert for all countries covered by the
ESCAP

Bangkok
(Thailand)

9.12.61-31.3.76
UNDP

return

Knof M. G.

Australia

OPAS Officer, engineer for the
implementation of radio-relay projects

Lusaka
(Zambia)

1.10.75-10.4.76
UNDP/OPAS

return

Komatsu T.

Japan

Senior radio engineer (OPAS)

Kuwait
(Kuwait)

11.4.75-10.4.76
OPAS/FT

return

Fawkes C.

United Kingdom

Senior expert in telecommunication
managerial training at the Technical and
Research Institute for Telecommunications

Cairo
(Egypt)

12.1.76-11.4.76
UNDP

return

Hickford E. R.

New Zealand

Regional expert in maritime mobile
service for the South-West Pacific
Region

Suva
(Fiji)

21.4.75-20.4.76
UNDP

return

Salazar A. C.

United States

Senior expert in data transmission at
the Telecommunication School

Mexico City
(Mexico)

27.4.75-26.4.76
UNDP

return

Farooqui M. Z.

Pakistan

OPAS officer, telecommunications chief
engineer

Muscat
(Oman)

26.3.74-30.4.76
UNDP/OPAS

return

Peck D. G.

Fiji

Telecommunication adviser

Lusaka
(Zambia)

26.2.69-30.4.76
UNDP

return

Robertson G. C.

United Kingdom

Outside plant instructor at the High
Institute of Telecommunication Training

Tehran
(Iran)

4.3.75-3.5.76
UNDP

return

Bermingham A. P.

United Kingdom

Training expert in broadcasting
engineering (technical operations) at
the TELECENTRE

Singapore
(Singapore)

11.5.75-10.5.76
UNDP

return

Lall J.

India

Senior expert in radiocommunications
(VHF/UHF radio-relay systems and
HF radio equipment)

Khartoum
(Sudan)

11.5.75-10.5.76
UNDP

return

Hackworthy D. A.

United Kingdom

Adviser on maritime radiocommunications in Africa

Freetown
(Sierra Leone)

2.6.75-1.6.76
UNDP

return

* UNDP
= United Nations Development Programme.
FT
= 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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Official launching
of
TELECOM 79

COM

7

9

Opinion l\lo. 3

Telecommunication Exhibitions
The Plenipotentiary Conference of the International Telecommunication Union (Malaga-Torremolinos, 1973),

recognizing
that the telecommunication exhibitions are of considerable assistance in keeping the Members of the Union informed
of the latest advances in telecommunication techniques and in publicizing the possibilities of applying telecommunication science and technology for the benefit of the developing countries;

is of the opinion
that such exhibitions should in future be organized under the auspices of the Union in collaboration with its Members
provided that this involves for the Union no charge on its budget and no commercial interest.

On 24 March 1976, at ITU headquarters,
the Secretary-General of the ITU unveiled
the emblem of the 3rd World Telecommuni-

cation Exhibition, TELECOM 79, which
on the proposal of the Swiss Government is
to be held in Geneva in September 1979

in conjunction with the World Administrative
Radio Conference.
A brief ceremony was held to celebrate the
occasion, which was attended by Mr. Fritz
Locher, Director-General of Telecommunications of the Swiss Entreprise des postes, telephones et telegraphes, the Swiss authorities,
the TELECOM committee of sponsors, the
international and local press, ORGEXPO
(the foundation responsible for the organization of exhibitions at the Geneva Palais
des expositions) and a large number of
guests, all of whom had made an active
contribution to the success of TELECOM 75
(Geneva, 2-8 October 1 975).
The outstanding success of TELECOM 75
is worth recalling: some 102 000 specialists
from 120 countries visited the 360 stands
representing 37 countries; and some 1500
participants attended the World Telecommunication Forum's financial (30 September
and 1 October) and technical (6-8 October)
sessions.
TELECOM 79, the 3rd World Telecommunication Exhibition organized by the ITU
in accordance with Opinion No. 3 of the
Union's Plenipotentiary Conference (see
above), has already aroused considerable
interest among Union Members and industry.
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conferences or meetings external to the ITU
— one, on intermediate-level training for
telecommunication technicians (La Paz,
Bolivia);

Third Meeting
of the Board
of Management
of AS ETA

The State telecommunication undertakings
of the Andean Pact are to intensify the
exchange of experience and views with
the aim of making a greater contribution
to the process of integration in the Subregion. This was the reason for the Third
Meeting of the Board of Management of
the Asociacion de Empresas Estatales de
Telecomunicaciones del Acuer do Subregional
Andino (ASETA)—the Association of State
Telecommunication Undertakings of the
Andean Sub-regional Agreement—which
met in Santiago de Chile from 8 to 12
March 1976. The next meeting of the
Board, which is the administrative apex
of the Association, will be held in Caracas,
Venezuela from 6 to 10 September 1976.
Representatives of the State telecommunication undertakings of Bolivia (ENTEL),
Colombia (TELECOM), Ecuador (IETEL),
Peru (ENTEL), Venezuela (CANTV) and
Chile (ENTEL) were present. ENTELChile acted as host, and its General
Manager, Mr. Rodrigo Alonso Nervo,
chaired the meeting. At the opening
ceremony, speeches were made by Messrs.
Rodrigo Alonso Nervo; Miguel Colina
Marie, ASETA Secretary-General; and
by Rear-Admiral Jorge Sabugo Silva,
Chief of Staff for National Defence of
Chile.
Four meetings of experts will be held this
year to strengthen professional contacts
between the six telecommunication undertakings :
— one, for international service experts
(Quito, Ecuador);
408

— one, for experts
(Caracas); and

on

outside plant

— another one, on telephone switching
(Bogota, Colombia).
A meeting for study of an Andean
telecommunication information system
(SAITEL—sistema andino de informacion
de telecomunicaciones) is also to be held
in Santiago de Chile on a date to be
fixed shortly. This project aims at the
establishment of a data bank on equipment,
maintenance, documentation, etc., to be
placed at the disposal of all memberundertakings. And in 1977 comes the
Second Andean Telecommunications Meeting. The first was held in Caracas in 1975.
The Third Meeting of the ASETA Board
of Management also heard the news that
the Inter-American Development Bank
(IDB) and the ITU are willing to grant
technical assistance to member-undertakings, and participants congratulated the
Secretary-General on the talks held with
French and Canadian government representatives on the subject of technical assistance for telecommunications.
It was decided that, in the interests of
a common ASETA front in dealings with
meetings of the International Telecommunications Satellite Organization
(INTELSAT), the Conferencia Interamericana de Telecomunicaciones (CITEL)—
the Inter-American Telecommunication
Conference—etc., the Association should
co-ordinate the standpoints of memberundertakings, which would in their turn
formulate the approaches to be adopted
by the respective national administrations.
It was also decided that the Comision
Tecnica de la Red Andina de Telecomunicaciones (COMTEC/RAT)—the Technical
Committee for the Andean Telecommunication Network—should lay down policies
and guidelines in this field, since terms
of reference are worked out jointly by
COMTEC/RAT and ASETA.—ENTELChile.
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Relectronic '77

The fourth Symposium on Reliability in
Electronics will be held in Budapest in
October 1977. It is sponsored by the
Department for Technical Sciences of the
Hungarian Academy of Sciences and
organized by the Scientific Society for
Telecommunication and other societies.
The Organization Committee of the symposium is seeking papers on the following
topics:
— reliability and maintainability theory;
— reliability of electronic components
and integrated circuits;
— reliability, maintainability and availability of electronic systems and
equipment.
About 100 papers are expected on the
topics mentioned above. The time allowed
for presenting a paper will be 20 minutes.
Panel discussions will be organized on
topics of special interest.
Those intending to present a paper should
contact the Organizing Committee (1372
Budapest V, Kossuth Lajos ter 6-8.
III. 322).
The working languages of the symposium
are English and Russian.—Scientific
Society for Telecommunication.

17 May 1976

World
Telecommunication
Day
"Telecommunication
and mass media"
On 17 May World Telecommunication Day was celebrated by the 148 Member countries of ITU. This
year the theme was "Telecommunication and mass media". Last month we published two articles on
this theme and two others are published below.

The importance
of telecommunication
in the operation
of a press agency
transmission network

News agencies with world-wide operations
today make use of global telecommunication
networks comprising terrestrial radio, satellite and cable communications, ranging from
half-speed 50-baud telegraph channels to
medium-speed data links. The information
transmitted over these networks is news,
photo, data, sound and facsimile. Very
often the networks are computer-controlled

and messages are automatically routed to
their destinations. Gone are the ancient
days when editors shouted, messenger
boys ran breathlessly and operators feverishly
tore tape. Telecommunication of today
changed all that into the cool and controlled
environment not unlike data processing
centres. A change which took place without
regrets.

Editors at work with VDUs on line to a computer system editing news. The photograph is
taken in the main editorial room at dpa headquarters in Flamburg

The dpa, Deutsche Presse-Agentur GmbH,
is one of the biggest and leading international news agencies of the Federal
Republic of Germany. Fiaving some 800
employees and a total staff of about 3200,
it is a world-wide operating agency, dpa
by its constitution is completely independent
of political parties, religious opinions or
commercial interests. According to a survey
in the British magazine The Economist
dpa ranks number 5 in the western independent news agencies.
*
*

*

One comment on the title would be very
simple: without telecommunication there is
virtually no transmission network as no
press agency can exist without telecommunication. Of course, there is much more
to say about this, in particular because the
technical achievements in telecommunications of the recent years have brought
about communication facilities which in the
past were only dreamt of by journalists.
TELECOMMUNICATION JOURNAL - VOL. 43 - VII1976
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Of the developments of the past decade
we appreciate the communications satellite
providing reliable transmission paths to
almost every point in the world, usually
at more favourable costs than the old facilities.
The communications satellite is only one
example of the revolutionary new developments of communication systems meeting
the requirements of press agencies. There
are two further technical achievements a
press agency has to mention which have
had an enormous impact on the use of
telecommunication facilities, i.e. the computer
and the visual display unit (VDU). These
developments indeed made it possible for
the journalist's report, written on the spot,
to be instantaneously transmitted to a world
audience—thus enabling the press agencies
to fulfil their task more efficiently.
Text composition and transmission was,
conventionally, a two-level process. There
was the journalist writing or typing his
story and later an operator punching the
information onto tape and transmitting it
along a telegraph channel. Computers and
VDUs have changed this scene drastically.
Reporters of today and tomorrow have at
their command tools which are
more
efficient, easier to operate and faster than
those of their colleagues a couple of years
ago. The story typed on the keyboard and
appearing on the screen of a VDU is checked
and edited by the originating reporter or
journalist and virtually every station in the
press agency transmission network is at
his fingertips. He simply instructs the computer where to route the message and by
one keystroke transmits his message. Computers check, relay and route the copy,
adhering to the priorities allocated and
deliver the news to the public in the fastest
fashion.
Developments in telecommunication equipment and transmission facilities are only
the technical means of telecommunication
—there is more to it. Telecommunication is
also rules, regulations and tariffs which can
support or hinder the flow of press information. It is obvious that it became more and
more difficult to keep the regulatory aspects
of modern telecommunications in line with
the technical achievements. The efficient use
of all available communications facilities,
as made possible for instance by VDUs and
computers, does not always meet the approval of post offices despite the fact that
theequipment is, technically, perfectly acceptable. There exists, on some occasions, a
gap between rule and reality which the press
agencies have to live with. However, it is
more and more appreciated by the international bodies like the ITU, the CCITT,
etc. concerned with regulations and the
administration of telecommunications that
the press has a role to play in the public
interest, whether or not press agencies are
privately owned and operated.

Linking the news
to the people

There is a two-stage process in what is
commonly called a "news event". First,
there is a certain development that is of
interest or importance. Then, a response to
that development. The second stage of the
process takes place when those who were
not present in the initial stage read or hear
about what has taken place—and react.
The United Press International (UPI) is
deeply involved in the process of linking
news events and human response to those
events. It is one of a relative handful of
private and independent organizations providing a " connection" between the two
elements of the news process. On the one
hand are the correspondents, photographers
and editors at UPl's 200 news bureaux on
six continents, and on the other, the 6740
newspaper, radio, television and national

The agency's first involvement with telecommunications began back in 1907, when
United Press was organized by the late
E. W. Scripps. The new wire service's
news dispatches were transmitted by Morse
code. One legacy of this era is the fact that,
even today, the person responsible for
handling news agency copy on a North
American newspaper is known as the
" telegraph editor ". However, UPI operations
in the 1970s, utilizing frequency division
multiplex circuits (FDM) tied to a computer
storage and retrieval (IS&R) system with
lightning-fast input and output capability
(some North American subscribers receive
UPl's service at 1200 words a minute),
bear about the same relationship to the
Morse telegraphy of the organization's
beginning that a Concorde bears to a
child's kite.
To perform its overall mission of covering
the world today, UPI processes an estimated
4 to 4.5 million words each day. This
wordage, along with several hundred telephoto (newspicture) transmissions, and
125 to 150 audio reports (for use on broadcasting stations) must be handled by
UPl's international telecommunication network. There are over 30 outgoing circuits,
including general, business and the sports

United Press International communicates extensively by use of video display units, similar
to the one shown here. This particular model is a Siemens connected to the telephone line
through the modem 60011200A, on the right

Telecommunication is not only essential
to any press agency, to its life, success,
public service; it is also the most facinating
world, unmatched by any other.—dpa.
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news agency subscribers in over 100 countries and territories. The UPI news bureaux
and its subscribers are tied together by a
global telecommunications network of over
1 600 000 km of satellite, cable and telegraph circuits, and a series of intercontinental
radio-teleprinter channels totalling more
than 177 000 km. It is a two-way complex
that speeds news to and from every part
of the world in a matter of seconds.
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wires, newspaper and broadcast wires,
and international circuits in four languages.
At some point, most of this traffic flows
through New York City, where the heart
of UPl's information handling system is
located.
There, on the 11th floor of a Manhattan
skyscraper a few blocks from the United
Nations, a trio of Univac Spectra 70/45
computers are " on line " with over 400 video
display units (VDUs) for story origination,
editing and distribution. These include

terminals at the major European bureaux
(except London, where labour has not yet
accepted the innovation). The VDUs in
Europe are connected to the New York
computer through an ITT ADX switching
computer located at UPl's Brussels editing
centre and leased transatlantic FDM circuits.
There is a similar ADX located in Hongkong,
connecting Asian, Australian and Pacific
UPI bureaux to New York.
The computers, the terminals, and worldwide telecommunications make it possible

for UPI to operate as though it were one
huge global newsroom. Nearly any UPI
bureau can send news directly to any
other UPI bureau or subscriber, and the
information in the computer database is
instantaneously and randomly retrievable
from almost anywhere. In fact, UPI is
currently experimenting with a system called
" demandnews " that will give its subscribers
direct access to the computer, allowing
them to interrogate it and retrieve only
that portion of the overall database that
they require—news on demand.—UPL

radio amateurs
has been subject to the greatest amount
of study. This is partly due to the large
number of ionospheric observatories located in the northern hemisphere, most
of whom have concentrated their work
in the region below 30 MHz. Little work
has been done concerning the appearance
of sporadic-E phenomena in the VHF
band (30-200 MHz), possibly due to the
lower percentage of appearance in relation
to the lower frequencies.

Propagation
research

the past fifteen years or so a
great deal of work has been done in
the investigation of the abnormal ionization of the E region of the ionosphere.
During this time various theories have
been put forward and partly verified
concerning the nature and formation of
the sporadic-E layer. The differing behaviour and evolution following the latitude
of the observation point has meant that
these theories, although having a common
basis, often differ in detail. The midlatitude sporadic-E layer is the type which

D

URING

Scientific observation of the E layer may
be made by means of:
a) vertical soundings,
b) backscatter soundings,
c) incoherent scatter radars, and
d) radioelectrical measurements.
The latter appears to be the only method
able to bring rapidly usable results by
permitting the detection of the clouds, to
track them during their lifetime and to
determine their point of disappearance.
Radio amateurs can supplement the work
of the observatories as they are always
present on the air and their equipement,
which often has a high performance,
costs much less than the equipment used
by the observatories. Measurements may
be made by either:
a) recordings of received fields on a
fixed frequency, i.e. television or FM
stations and aeronautical or amateur
beacons, and
b) observation of the drift of the sporadic-E clouds by listing the traffic
using this medium for communication
or hearing long-distance television or
FM broadcasts.

Two projects concerning the study of
the sporadic-E layer in the VHF bands
were submitted by France to the 1975
International Amateur Radio Union
(IARU) Region 1 Conference. First of
these is the southern Europe beacon project
which envisages the setting up of 144 MHz
beacons in the south of Europe, an area
where few such stations now exist. These
beacons will greatly add to the possibility
of obtaining valuable scientific data. The
second, the North Atlantic project, covers
the study of VHF propagation above this
area, particularly in the amateurs' bands
28 and 50 MHz. Observations would be
made by amateurs in those countries
not able to transmit on 50 MHz and
beacons would be located along the eastern
coast of North America. Little work has
been done concerning the study of sporadic-E propagation in the North Atlantic
area and for several reasons the 50 MHz
band seems to be a most suitable one
to use.
Both these projects could have an important effect on the knowledge of highly
ionized media. Therefore the resources of
the amateur service will be used to obtain
a large number of operational reports of
sporadic-E activity. In order that these
reports shall have a common basis suitable
report sheets have been prepared and
distributed throughout Region 1. It is
hoped that the results, when analysed
and published, will once again show the
value of the amateur service to the
community.
The work involved in supervising these
projects is being undertaken by Mr. S.
Canivenc, F8SH, the IARU Region 1 sporadic-E co-ordinator.—IARU Region 1.
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THE JOURNAL
One hundred years ago

General reflections
on telegraph tariffs.

In 1875, the delegates of the Administrations
represented in the International Telegraph
Union met for the fourth time.
The Conference at St. Petersburg, which
opened on 1 June, closed on 19 July. These
seven weeks, with twenty plenary meetings
and numerous meetings of the three committees
set up to draft the first work programme,
must have astonished all those who see
telegraphy as merely a mechanical operation
which is always the same and whose sole
purpose is to transmit and interpret signals.
The programme of the Conference was not
confined within such narrow limits. Apart
from the revision of the Convention and the
Service Regulations following the wishes
expressed in 1872 by the Rome Conference,
the delegates at St. Petersburg had to deal
with many proposals relating to all the details
of the correspondence service. A brief list
shows that, of 347 proposals, 157 were adopted,
56 rejected and 134 withdrawn after preliminary
discussion.
This was not the Conference's only or most
important activity. Tariffs were discussed at
great length, not only in relation to the
apportionment and balance of charges, but
also with regard to basic principles.

We should also not forget that the Morse
and Hughes systems were enthusiastically
welcomed by the European Telegraph
Administrations and that the main practical
improvements which are responsible for their
present high level of efficiency were
accomplished in Europe.
As to cost, this is due above all to nonproductive extensions which Governments
provide in order to bring the benefits of this
service to a very large number of minor
localities where the necessarily very small
volume of traffic does not cover costs.
This is precisely what makes a monopoly
equitable and necessary. ...
*
*

News.

From 1 July, the Eastern Company is
reducing the price of its cable for communications between the United Kingdom and
Spain (Falmouth—Vigo) to that charged by
the Direct Spanish Company (Lizard—Bilbao
cable) and that of the French route, i.e. frs. 6
for London and frs. 7 for the other offices
of the United Kingdom, including the British
Government terminal charge.
*
*

I.—Is the telegraph monopoly justified? To what
extent and for what reasons ?
This question relates, of course, to
monopolies which exist or have existed de
facto or de jure.
It is more reasonable to ascribe this to the
spirit of initiative and enterprise which gave
the telegraph service to the public of these
two countries before such a service existed
or was asked for on the European continent.
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*

*

The United States newspapers have
announced that the Department of the Navy
received news on 14 February from Captain
Miller, Commander of the Tuscarora, in
Brisbane, who has taken soundings between
Honolulu and Brisbane in preparation for
the laying of a submarine line between the
United States and Australia.
fournal telegraphique—-June 1876

Radiometeorology

by
J. A. SAXTON
Director, Appleton Laboratory
Science Research Council
Slough, United Kingdom
Chairman, Study Group 5 (Propagation
in non-ionized media) of the International
Radio Consultative Committee (CCIR)
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ABSTRACT
The radio communications engineer is much concerned with the influence of weather on the propagation of radio waves and
therefore on the performance of systems in both terrestrial and space communication services. This influence is particularly
significant for waves of length a few metres and shorter, that is for frequencies higher than about 30 MHz. The study of radiometeorology—the interaction between radio wave propagation and the weather—is thus of considerable importance in the work
of the CCIR and is the dominant area of interest to CCIR Study Group 5. This paper presents a general discussion of radiometeorology in the context of CCIR interests. It is followed by several papers (some of which will be published in the July issue
of the "Telecommunication Journal ) dealing in more detail with various aspects of the subject written by the author's
colleagues in Study Group 5.
99

1. Introduction

relationship between radio
A nandintimate
the weather has existed since
the earliest days of radio for Popov, in
1895, using his primitive receiver consisting
of a coherer containing metallic filings,
detected and recorded atmospheric electrical discharges at distances up to nearly
30 km from their origin. These discharges
were in fact lightning and thus a manifestation of the weather. Since the early
practical development of radio communication was confined to the longer waves
in the spectrum it was this aspect of the
weather-radio relationship which was first
pursued. Other much more wide-reaching
phenomena emerged as very short wavelengths came into use.
It is thus clear from the outset that a
significant part of the history of radiocommunication has been concerned with
radiometeorology. However, when the
late Sir Robert Watson Watt discussed
the " weather of wireless " in 1929, he
was actually talking about the effects of
the ionosphere on radio wave propagation.
One might debate whether we should
consider the weather to extend right up
to and into the ionosphere. That the
ionosphere is a variable part of the
Earth's atmosphere, and that the variations
owe their origin largely to solar influences
as does the weather in the troposphere
nearer to the ground, of which we are
most directly conscious, is not disputable.
This subject of ionospheric characteristics
is in fact the area of interest of CCIR
*.
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Study Group 6 (Ionospheric propagation).
But the study of radiometeorology is
today principally taken to be the study of
the interaction of radio waves with the
troposphere. Furthermore, although some
small influence of the weather on the
propagation of waves of frequency less
than about 30 MHz, by far the most
interesting and significant aspects of
radiometeorology are related to propagation at frequencies greater than this
rough dividing mark, and it is with these
aspects that this and the succeeding papers
are primarily concerned.
While the main topic to be discussed is
thus the effect of the troposphere on
propagation it should be observed that
radiometeorology has a dual structure,
each part complementing the other. For,
out of the study of the effects of the
weather on radio wave propagation stem
radio techniques for meteorological research and applications.
Finally, by way of introduction, although
we shall not pursue the matter in any
detail, it should be observed that the full
study of the propagation of very short
radio waves requires a consideration of
the effects of the Earth itself. When radio
waves are propagated over or through
the Earth, the propagation characteristics
are determined by the electrical properties
of the Earth, and also by the physical
configuration of the surface of the Earth,
including vegetation and man-made structures. Except for transmission through
the Earth and some aspects of mixed-path
transmission, the electrical characteristics
of the Earth are primarily of importance
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at frequencies less than about 10 MHz.
At frequencies above about 30 MHz it
is the physical configuration which matters
most. It should be noted that in the case of
tropospheric propagation at very short
wavelengths near the surface of the Earth,
the effects of irregular terrain are important
at all times.

2. Radiometeorological phenomena at very
short wavelengths relevant to communications applications

Radio waves propagated through the
troposphere are affected by its gaseous
constituents and also by all forms of
cloud and precipitation. The relative
importance of these factors depends on
the climate and the radio frequency
involved.
The gaseous constituents of the atmosphere
influence propagation through their refractive properties and also because they
can absorb radio frequency energy. Variations in the gaseous atmospheric index
lead to variations in reflection, refraction
and scattering of the waves. Absorption
occurs mainly due to the presence of
oxygen and water vapour, and is not
significant at frequencies below 3 GHz.
On the other hand, while propagation
phenomena associated with variations
in refractive index are known to occur at
frequencies lower than 30 MHz, such
phenomena are primarily of importance
in communications system planning at
frequencies above about 30 MHz.

Clouds and precipitation influence propagation in two basic ways: firstly by absorption of part of the energy passing
through them, and secondly by the
scattering of radio waves incident upon
them. Scattering clearly contributes to
the attenuation of the forward beam, but
is also important because it leads to the
deflection of energy into other directions,
including directly back towards the transmitter. Here again these effects are mainly
of significance at frequencies greater than
some 3 GHz.
The variability in propagation characteristics arising from tropospheric effects
dependent on the weather is important
in radiocommunications for two reasons.
It determines the reliable coverage or
range of a given service and it also determines the interference likely to be
experienced between co-channel radio
services, especially when this arises from
propagation well beyond the normal
radio horizon. A further problem, arising
within a given service, is that due to
multipath propagation, that is in circumstances where the received signal is made
up of several components from the one
transmitter travelling over different transmission paths. These components have
differing phase relationships and usually
differing amplitudes, and their interactions
with one another vary continuously with
time. This multiplicity of paths can arise
through variations in the refractive index
structure of the troposphere, perhaps at
times in association with topographical
features. (Reflection from objects such as
aircraft can also be a contributory cause.)
Multipath propagation—which is the cause
of all fast fading of the signals observed
on radio links—can seriously degrade the
quality of a service, especially with regard
to bandwidth, and is not uncommon
even in cases of line-of-sight propagation.
Brief mention should also be made of one
further tropospheric effect, namely the
noise radiation from the troposphere
which, apart from other noise not originating in the troposphere itself, may set a
limit to the threshold for reception of
weak signals. The gases which absorb
radio waves and absorbing clouds and
precipitation will also radiate energy
which will be most marked in the wavelength regions for which absorption occurs.
Noise radiation from gases will always
be present; that from clouds and precipi-

tation is obviously intermittent. When
it occurs, the noise from heavy rain is
the most severe, greatly exceeding that
from the atmospheric gases.
Let us now look a little more closely at
tropospheric propagation characteristics,
considering first phenomena in clear air
and afterwards effects of precipitation.

3. Propagation in clear air

If there were no atmosphere, radio wave
propagation over and round the Earth
would present mainly problems in diffraction subject to well-known physical
laws. Transmission on Earth to space
paths would be simply a matter of rectilinear propagation. However, the existence
of the atmosphere adds a further dimension to the problem. Generally speaking the clear air of the troposphere is a
medium in which the refractive index for
radio waves—dependent as it is on
temperature, pressure and humidity—
decreases steadily with height above the
ground except when weather variations
cause modifications of this state of affairs.

Later articles in this issue, and those to
be published in the July issue, treat in
some detail the nature of these modifications and indicate their quantitative
significance; in this paper we shall only
discuss some broad features of clear-air
propagation at very short wavelengths.
Figure 1 illustrates the propagation modes
which have to be considered.
In a well-mixed atmosphere there is a
steady monotonic decrease of radio refractive index with height leading to a
downward bending of waves. In this case,
to a good approximation, propagation
can be assumed to take place in a uniform
non-refracting medium over an Earth
having a modified (larger) radius: this
effectively increases the radio horizon
range. There are weather conditions which
can lead to a reduction, or to an increase,
in this bending of ray paths, and the latter
is both more frequent and of greater
significance in radio systems planning.
Increased refraction extends the horizon
range still further and, in an extreme
form which can be widespread in some
climates, the refraction is sufficient to
guide waves—if they are short enough—
round the Earth's surface in a duct or

Figure 1—Tropospheric propagation modes in clear air
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radio waveguide. Anticyclonic weather is
particularly favourable to the production
of these so-called superrefraction phenomena.
Also in anticyclonic weather (though not
exclusively so) elevated layers may form,
at heights up to a few kilometres above
the ground, in which strong refraction
(or perhaps scattering) occurs and the
layer effectively reflects very short waves,
again leading to the possibility of abnormally long-range propagation between
terminals near to the ground. This mode
of propagation is particularly effective in
the VHF and UHF bands, and it is
probably the one which gives the most
trouble in causing co-channel interference
in television in these bands, except in the
lowest frequency television channels where
the effects of sporadic E-layer ionization
in the ionosphere can also be troublesome.
The propagation modes discussed so far
arise in the main because the overall
refractive index-height profiles differ from
what may be called the standard profile
occurring in a well-mixed atmosphere:
such modified index profiles are caused
by marked variations in the gradients of
temperature or water vapour pressure, or
of both. In addition mention must be
made of the tropospheric scatter mode of
propagation. We became increasingly
aware of this mode with the advent of
large effective radiated powers at very
short wavelengths during, and immediately after, the Second World War. By
scatter propagation is here meant the
mechanism responsible for signals beyond
the horizon which are persistently much
greater than would have been expected
on the basis of diffraction round the
Earth, even when none of the known
mechanisms
of superrefraction
are
operative. The scatter signals are still
much weaker than those associated with
ducting and elevated layer effects but
strong enough, nevertheless, given suitable
radio terminal equipment including large
aerials in particular, to be useful in
communication.
In the early days of trying to understand
tropospheric scatter propagation, it was
natural enough to turn to turbulence in the
atmosphere, and the irregular refractive
index fluctuations it produces, as the
underlying cause, and this approach was
certainly fruitful. However it soon became
416

clear that the picture was a little more
complicated. We now know that there
exists frequently—indeed for perhaps most
of the time—a layer structure, less well
defined than that occurring in subsidence
inversions in anticyclonic weather, in
which relatively small layers, partially
reflecting or scattering, contribute to the
scatter signal somewhat differently from
an all-pervasive volume distribution of
irregularities such as the earlier turbulence
theories supposed. Modern views tend,
in fact, towards requiring a combination
of the two approaches, but the full
resolution of the problem requires further
detailed knowledge of the relationship
between small-scale refractive-index fluctuations and the weather. This is true not
only for the full physical understanding
of long-distance scatter propagation, but
also for the elucidation of scintillation,
wavefront coherence and other phenomena
associated with shorter, line-of-sight, transmission paths at millimetre and submillimetre wavelengths.
It must be emphasized that the forms of
superrefraction discussed above—ducting
and elevated layer effects—are mainly
important for waves travelling at low
angles of elevation near to the surface of
the Earth as, for example, in terrestrial

links. Such superrefraction is not of
appreciable significance in Earth-to-space
propagation at high elevation angles. A
satellite link, however, will be subject to
attenuation in the atmospheric gases and
influenced also by the noise radiation
from them at all angles of elevation as the
frequency used increases above 3 GHz.
If frequencies from about 30 GHz upwards
come into use, it will become increasingly
important to consider the effects of amplitude and phase scintillations on satellite
links caused by random small-scale refractive index fluctuations.

4. Effects of precipitation on propagation

Just as refractive index irregularities in
clear air act as scattering centres for
very short radio waves, so also do drops
of water, ice crystals and snowfiakes; and
of these water droplets in precipitation
and clouds are by far the most important
except, perhaps, on occasion for melting
snowfiakes. These particles both scatter
and absorb radiation and once again, as
already mentioned, the effects become
increasingly important as the frequency
begins to exceed 3 GHz; they may then
in some applications be the dominant

Figure 2 — Effects of clouds and precipitation in tropospheric propagation
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factor in determining propagation characteristics and the feasibility of radio communication systems. Propagation phenomena associated with clouds and precipitation are illustrated in figure 2.
It is well known that heavy rain will limit
the range of detection of microwave
radars, not only because strong absorption
limits the penetration of the radar beam
into and beyond the storm, but also
because the rain itself produces an echo
which may be greater than that of the
wanted target within the storm. The
optimum wavelength for different applications will generally be found at different
places in the centimetre and millimetre
wave bands. On the other hand, against
the disadvantages arising from the effects
of precipitation may be set the positive
use which can be made of radar echoes
from clouds and precipitation. Such
echoes enable radar to be used in both
marine and aeronautical navigation: they
also enable weather forecasters to track
the movement of storms. In addition radar
provides a powerful tool for the study
of cloud and precipitation physics, a
study which is enhanced by the use of
Doppler techniques. For example, one
can analyse wind fields from observations
of the motion of precipitation particles.
It is further possible to obtain information
on the size distribution of raindrops while
other applications include the examination
of the structure of frontal features.
It is clear that radio systems planners must
take account of the attenuation rain may
cause in both terrestrial and Earth—space
communication links. Once the frequency
in use begins to approach 30 GHz and
exceed it the attenuation caused by heavy
rain can in fact be prohibitive, even on
relatively short paths of not more than
a few kilometres. Nevertheless, the demand
for frequencies for various applications is
so great that efforts will be made to exploit
all parts of the radio spectrum as it
becomes feasible to do, so including the
millimetric band above 30 GHz. This
means that ways must be sought of
minimizing the effects of heavy rain. It is
known that such rain is usually cellular
in structure, with the regions of greatest
precipitation confined to horizontal areas
of relatively small extent. One way of
solving this problem therefore might be
to use " route diversity " making use of
spaced paths disposed in a diversity system.

This technique would be capable of
application to both terrestrial and Earth—
space systems.
Attention was drawn in section 2 of this
paper to the fact that precipitation scatters
microwave energy in all directions. Theoretical studies have shown that it is possible
that this could perhaps be a source of
trouble where services share the same
frequency, for example a terrestrial radio
relay link and an Earth—space link. If
the problem does arise the interference
effects which could be experienced fall
into two categories. The first of these is
a long-range interference at station separations of hundreds of kilometres, when
major portions of the main beams of the
Earth station of the satellite system and
of the terrestrial relay station intersect
in a high, strongly scattering, thunderstorm. The second category may occur at
station separations of less than 100 km
when heavy precipitation, at any altitude,
is present in the sidelobes of the antenna
patterns. It must be said that there are as
yet no clear instances that any serious
interference problem has arisen in this
way, even though the frequencies of
optimum significance are approximately
4 to 10 GHz in which spectral region both
terrestrial and Earth—space systems currently operate. However, the density of
co-channel terrestrial and space systems
is still not great, particularly in parts of
the world where heavy rain occurs most
frequently.

5. Radio system planning

Thus, in studying the influence of the
troposphere on radio wave propagation
it is immediately evident to the engineer
that this influence is a mixed blessing.
The anticyclone which improves the
television service to fringe-area viewers,
and which provides even more distant
viewers with an unexpected usable signal,
may cause intolerable co-channel interference in other more distant areas. In
various other ways the effect of the weather
is to impair the performance of communication systems and radar. However,
in the case of radar, as already indicated
in this paper, the fact that water droplets
do produce radar echoes is turned to

advantage by the meteorologist in weather
forecasting and is a great boon to the
cloud physicist. So one could go on
drawing up a balance sheet of blessings
and disadvantages, and all this serves
to underline the need to understand as
clearly as possible the role of the troposphere, with all of its characteristics and
variations, as a medium for the propagation of radio waves.
A lot of radiometeorological phenomena
are now quite well appreciated: many of
them—though not all—are well understood, at least qualitatively. Some of them
can be taken into account quantitatively, if
only on an empirical basis, in the planning
of radio systems. Also, on the other hand—
the reverse facet of the relationship—
sound weather-behaviour deductions can
be made from the use of radio and radar
sensing and monitoring techniques.
For some time now we have been able
to plan television and FM broadcasting
networks and point-to-point links in the
VHF and UHF bands with a good hope
of success, both to provide a service and
to avoid excessive co-channel interference,
in several regions of the world with
differing climatological characteristics. We
could still do better, however, and all
possible climatic variations are by no
means adequately covered by our present
knowledge. The situation is also less
satisfactory in general in the centimetre
and millimetre wave bands. The basis for
planning comes from propagation statistics
collected over many years and from an
understanding of the various modes of
propagation which can occur in different
meteorological conditions. The planning
problem is both national and international
when there is a limitation on frequency
allocations and when channels must be
shared. In areas embracing a number of
small countries, the need for international
agreement is obvious, since radio waves
known no national boundaries. This is
thus naturally a matter which considerably
exercises the attention of the CCIR.

6. Problems in the fundamental study of
radiometeorology

While statistical studies of radio-weather
relationships have been, and will continue
to be, of great value in laying a foundation
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for the practical planning of radio systems,
they cannot yield much more towards the
fundamental study of very short radiowave propagation through the troposphere.
Further progress in this study depends
upon an increasing knowledge of the
small-scale structure of atmospheric refractive index variations and also of the
detailed structure of precipitation. We
need to know the magnitude, height
distribution and spectral characteristics
of refractivity, humidity and wind-velocity
fluctuations. We must study the relationships between the small-scale variations of
these parameters and their correlation
with larger-scale features such as inversions, wind shear, haze and cloud
layers. Experience has demonstrated with
increasing force the fact of the essential
inhomogeneity of the troposphere and the
rather more limited role played by isotropic, homogeneous turbulence than was
once supposed; though turbulence in
general and its effects remain most important topics for study.
Significant among atmospheric inhomogeneities relevant to radiometeorology
are the following:
a) clear-air turbulence (CAT) layers associated with the jet stream at heights
of the order of 10 km; these layers
frequently have a wavy structure;
b) layers at heights of the order of
1-2 km which may very occasionally
be truly laminar in flow structure;
on other occasions incomplete mixing
of the humidity gradient by wind shear
or by convection from below may
produce " patchy " or rough layers;
c) isolated patches of large variance in
the refractive index in the atmospheric
boundary layer at heights up to several
hundreds of metres; these are possibly
associated with convective " plumes "
or eddies.
All these atmospheric configurations—
together with stable inversion layers, ducts
or widespread turbulence already mentioned—affect the propagation of very
short radio waves.
Meteorologists have, at least until quite
recently, not been particularly concerned
with the investigation of variations of
meteorological parameters on the small
scales which are of interest in radio wave
418

propagation. This is understandable,
because weather forecasting demands a
knowledge of atmospheric behaviour on
a large scale such as is involved, for
example, in the interaction between different air masses. It would, however, be of
great interest to radio scientists and
engineers—and increasingly now to meteorologists also—to be able to link up
small-scale and large-scale behaviour. In
radio studies there might then be a hope of
relating propagation characteristics satisfactorily to observable weather features, as
opposed to microscale meteorology. However, turbulent eddy diffusion is of
paramount importance in determining
heat and water-vapour transfer in the
lowest 1000 m or so of the atmosphere
and, as yet, no completely satisfactory
theory exists relating turbulent eddy
fluxes to larger-scale properties. Such a
theory is naturally a major goal of fluid
dynamicists, but it is probably one of the
most difficult problems in physical science.
In the absence of relevant information
from meteorologically motivated research,
particularly in so far as it is related to
conditions in the free atmosphere, the
radio scientist has had to develop his own
techniques to measure the quantities
required in the study of propagation.
Notably for this purpose use has been
made of:
a) the microwave refractometer (borne
aloft by balloons, helicopters or other
aircraft) for in situ measurements of
the radio refractive index;
b) high-power microwave radar for probing the troposphere by observing
back-scattering from refractive index
irregularities.
A third radio method for investigating
atmospheric structure is to study the
character of signals received over an
oblique scatter-propagation path. Caution
must be used in this method, for the
assumptions one must make about conditions in the common volume of
the transmitting—and receiving—antenna
beams (here inevitably quite large) would
often be difficult to substantiate in practice.
However, it has been shown that an
application of Doppler techniques to this
method can help to remove some of the
ambiguities in the interpretation of the
results.
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Though not strictly radiometeorology,
mention should perhaps be made of two
other means of atmospheric probing
which have been applied rather more
recently. The first of these is the use of
lidar (laser-radar) in which observations
are made of back-scattering from aerosols—dust, etc.—in the atmosphere and
their study in relation to features such
as temperature inversions and haze layers.
The second is " acoustic radar " in which
pulsed-sound radiation is used; here again
the observation of the back-scattered
signals primarily yields information concerning the variation of temperature in
the atmosphere.
While each probing technique is useful
and valuable in its own right, a combination of two or more of them frequently
enables greater insight into tropospheric
processes than does any one singly. It is,
for example, particularly instructive to
compare simultaneous microwave-refractometer and radar soundings of the same
region of the atmosphere. Once such
studies have revealed the detailed structure
of tropospheric features it is possible to
determine what their effect will be in practical radiocommunication applications.
On the meteorological side, radio probing
techniques can help to clarify the smallscale behaviour in turbulent fields, in
inversions and in other meteorological
situations, which should contribute to the
understanding of the relationship between
small-scale and large-scale atmospheric
processes.

7. Conclusions

A better understanding of radiometeorology offers the possibility of improved
radiocommunication, Earth—space and
terrestrial. Radiometeorological research
also has much to contribute towards a
better appreciation of the dynamical
processes in the lower atmosphere, including the characteristics of turbulent and
laminar flow, of the structure of inversions
and particularly of the fine-scale nature
of the variation of the radio refractive
index and associated meteorological parameters.
(Original language: English)
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1. Introduction
the development of technology made it possible
to envisage the use of frequencies over about 30 MHz,
radio transmission experts thought that many of their
problems were solved. At last waves would be available
whose propagation would not depend on the whims of the

ionosphere and which would be propagated in the atmosphere
like light, and even better than light, because they would
traverse certain obstacles such as clouds and walls.

t^hen

Unfortunately reality fell far short of the ideal. For example,
on links of several tens of kilometres in perfect line-of-sight
conditions, fading of more than 40 dB sometimes occurred.
In other words, 99.99 % of the power which ought to have
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been received was lost over a path containing no visible
obstacle.
Clearly, therefore, the atmosphere is not the perfect transmission medium which it was initially imagined to be, and
radio transmission studies of this medium are indispensable
for the understanding of the propagation phenomena
involved. Several decades have passed, the number of studies
published on the subject is very substantial, and the spate of
such publications does not seem to be diminishing.1

2. Influence of ground and atmosphere

From a theoretical point of view, a distribution of the
electromagnetic field in any medium constitutes the solution
of Maxwell's equations, defined by:
a) the electromagnetic characteristics of the medium at its
every point,
b) the conditions at the boundary if the surface delimiting
the medium,
c) the initial conditions. These disappear if only sinusoidal
functions of time are sought, which is generally the case.

range of variations (of the order of 102 to 103). As a result,
low frequency antennae are only a small fraction of a
wavelength above the ground so that the characteristics of
the ground are preponderant, while high frequency antennae
are always many wavelengths above the ground so that the
characteristics of the ground play a negligible part. For high
frequencies, the propagation therefore virtually only depends
on the refractive index of the atmosphere.
In this paper we shall, therefore, in the main be considering
relatively high frequencies, such as, for example, those higher
than about 30 MHz. We shall first study the structure of the
atmospheric refractive index, and then examine the influence
of that structure on propagation, taking the influence of the
macroscopic structure first and of the fine structure second.

3. The structure of the tropospheric refractive index

3.1 The refractive index of air

As this number n is very close to unity and it is the quantity
n— 1 which affects propagation, the refractivity N is used in
preference. This is given by the following equation:
6

If we consider only linear and isotropic media, the electromagnetic characteristics of the medium may be defined by a
single scalar parameter called the refractive index. This
parameter is in general complex, but it is not real if the
medium is not absorbent.2
Where the medium is the atmosphere, the boundary is
obviously the Earth's surface, so that the electromagnetic
field will always have to be measured or calculated near this
boundary. However, this concept of proximity must be
defined in terms of a number of wavelengths. Now the range
of wavelengths is extremely large (there is a ratio of 107
between 10 kHz and 100 GHz) while the usual distances
between the antenna and the ground have a much smaller

Mr. P. David, who was for a long time Chairman of the International
Radio Consultative Committee (CCIR) Study Group 2, wrote in 1961:
" A new branch of science, " radiometeorology " was thus founded.
Here, aiding each other, propagation specialists attempt to deduce their
predictions from what they know of the atmosphere, while specialists
on the atmosphere add to their knowledge by taking propagation
phenomena into account. The field of study thus opened up is likely
to engage their attention for a long time to come."
1

Absorption in the atmosphere and the phenomena connected with
absorption are discussed in another article in the Telecommunication
Journal to be published in July.
2
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N = (n- 1) 10 = If (p+4810

(1)

where
T is the absolute temperature in kelvins,
p the atmospheric pressure, and
e the partial water vapour pressure,
the last two quantities being expressed in millibars. N has a
value of about 300 neai the ground at medium altitudes.
Air humidity may be expressed in different ways, which also
gives as many different forms of expression for N. More
particularly, use may be made of:
1) the density of water vapour, which is the mass of water
vapour contained in a given volume of atmosphere and
is expressed in gr/m3;
2) specific humidity, which is the ratio of the mass of water
vapour, mixed with air, to the mass of humid air and is
expressed in gr/kg;
3) the mixing ratio, which is the ratio of the mass of water
vapour, mixed with air, to the mass of dry air and is
expressed in gr/kg;

4) relative humidity, which is the ratio between the existing
water vapour pressure and the saturating water vapour
pressure at the same temperature and is expressed in
per cent.
In general (except at very high temperatures) the quantity of
water which the air may contain is small enough to obviate
the need for any distinction between specific humidity and
the mixing ratio, and these two quantities are given by the
following approximate equation:

3.3 Vertical gradient of the refractive index of air

Since pressure, temperature and humidity vary with altitude
(at a given place and a given moment) the index of air also
varies with altitude and the value of its vertical gradient is of
great importance for propagation. Thus:
Т7Г — Л -тг + iS -тг + С

ah

ah

dh

—, (5)

dh

e
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where A, B and C are the partial derivatives of N in relation
dp dT ds
• it
/•
•
to the three variables p, T', s (equation (2J) and —, —, —
dh dh dh

s being expressed in grammes of water per kilogramme of
air. In these circumstances TV takes the form:

are the vertical gradients of temperature, pressure and
humidity. In all these cases then, we get:
^>0

N = p{~^+ 600 ^)

The meteorological services generally give humidity in the
form of relative humidity, and the saturating mixture ratio
can be deduced from tables. However, in the range of the
temperatures usually encountered, the saturating mixture
ratio can be calculated by the following approximate
equation:
s0 =

P

r 54341
exp
—
T

L

(3)

The relative humidity is then equal to:
R

H

= 100 So

C> 0

(*)

(2)

The first term, which does not depend on humidity, is called
the " dry term " and the second the " humid term ".

1.69 -1012

£<0

The vertical gradients of temperature, pressure and humidity
(the latter expressed as the mixing ratio) are generally
negative, but the last two may become positive in certain
meteorological situations. The vertical gradient of N is
generally negative, but it may vary over a very wide range
and even become positive.
Figure 1 represents the law governing the distribution of the
gradient of the refractive index measured in France for the
first 100 m of altitude and expressed in N per kilometre
(curve marked 0 km). It will be seen that the range of
variation is extremely wide. It would obviously be smaller if
the gradient had been calculated for the first 1000 m, as is
sometimes done.

(4)

All these equations enable the refractive index of the air to
be calculated, with the various usual forms of humidity
measurement.
3.2 Index on the ground Ns and index reduced to sea level No

The refractive index near the ground is obviously of very
great importance because it is easy to measure and certain
methods of predicting propagation are based on its use.
However, since meteorological stations are situated at
different heights, it is sometimes necessary to take the level
of the sea as a reference altitude and to calculate a hypothetical index N0 for that altitude. [x] For this purpose, it is
conventionally assumed that the refractive index would be
an exponential function of altitude if the ground were
replaced by the atmosphere.

3.4 Vertical structure of the refractive index

Meteorological stations take regular pressure, temperature
and humidity readings once or twice per day, using a radiosonde attached to a balloon which ascends into the atmosphere. This makes it possible to deduce the law of the
variation N(Ji) of the refractive index according to altitude.
It will be seen that, in the higher levels of the atmosphere,
this law N(h) varies little from day to day and can be
fairly accurately approximated by an exponential function.
The situation may however be quite different in the lower
layers of the atmosphere. In some climates and at some
periods there is a regular and practically exponential variation of N(h) while at other periods the N(h) curves are

(*) In the lower layers of the atmosphere, we get approximately:
A — 0.35 5=1.3 C = 1
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Figure 1
Distribution law index gradient and equivalent gradient related to path
length

Figure 2
Radiosondes values of N

f Dakar, February 1964)

very different from one day to another and cannot be
approximated by an exponential function. This is illustrated
by figure 2, which represents the soundings taken at Dakar
(Senegal) during one particular week.
This point is of great practical importance. As will be seen
later, the propagation of waves at the Earth's surface is
governed mainly by the values not of N but of the vertical
dN
gradient — • But this gradient is more difficult to measure
dh
than the refractive index on the ground, and is in fact only
measured by a small number of meteorological stations. It is
thus tempting to assume that the vertical gradient can be
deduced from the refractive index on the ground, assuming
a simple law of variation (linear or exponential). It may be
reckoned that this method will give adequate results in so
far as the curve of the refractive index N(h) is near exponential in the lower layers of the atmosphere. This is often the
case on average in temperate climates, but it is not true, even
on average, in other cases, in particular in other climates at
certain periods, as has been seen above.
422

TELECOMMUNICATION JOURNAL - VOL. 43 - VI/1976

3.5 Horizontal structure of the refractive index

If measurements are made of the vertical gradient at two
stations, several tens of hundreds of kilometres apart, it will
be seen that, over a long period, the laws governing its
distribution are virtually the same at the two stations.
However, the readings obtained for each sounding will not
be exactly the same. It would thus be possible to define a
correlation length for the instantaneous variations of the
gradient. It could then be shown that, for positive or slightly
negative values of the gradient (,sub-refraction conditions), the
correlation length is relatively small, since these values
correspond to unstable meteorological situations. For very
negative values of the vertical gradient {super-refraction
conditions), on the contrary, the correlation length is much
larger, since these values correspond to stable meteorological
situations.
From the point of view of propagation, it is preferable to
express the same idea in a more practical way, i.e. to define
the equivalent gradient on a path (the constant gradient which
would produce the same overall effect on propagation all

along this path). This equivalent gradient obviously has a
certain distribution law depending on the length of the path
which can be derived from propagation data. For a temperate
climate and comparatively regular terrain, the curves shown
in figure 1 are obtained.
With sub-refraction (left-hand side of the figure), the variations in the equivalent gradient are very much diminished as
soon as the path length exceeds a few tens of kilometres.
In conditions of super-refraction, on the other hand (righthand side of the figure), the influence of path length is very
slight and the same very high values for the gradient may
exist simultaneously over a very long distance.3 As will be
seen later, this point is very important when dealing with
problems of interference.

It is easy to deduce from this equation (which is in fact a
differential equation) that the radius of curvature p of the
path is given by:
—cos <p dn
n
dr

1
p

^

If we consider only paths which do not form too large an
angle with the horizontal (links between points on or close
to the ground) cos y can be replaced by unity. Similarly n
can always be replaced by unity, which gives the well-known
equation:
1

dn

p~

dr

(8)

The curvature of the path is practically equal to the vertical
gradient of the refractive index.
4. Influence of the macroscopic structure of the atmosphere
The macroscopic structure of the atmosphere can be defined
as the structure of an atmosphere for which the refractive
index at a given point is a function solely of the distance of
that point from the Earth's centre (or the altitude); moreover, this function is supposedly sufficiently " smooth " not
to vary greatly on the scale of the wavelength.
Although, as mentioned in the introduction, the distribution
of the electromagnetic field can always be determined
theoretically by the solution of Maxwell's equations, this
method is cumbersome and is to be avoided as far as possible.
Particularly if the propagation path can be regarded as being
" in line of sight", the ray theory of geometrical optics
provides a much simpler solution on the basis of the concepts
of refraction and reflection.
4.1 Curvature of paths

In the case of an atmospheric medium of spherical structure,
the fundamental law of refraction is Bouguer's law:
n-r-cos (p = constant

(6)

n being the refractive index at distance r from the centre of
the Earth, and y being the angle of the tangent of the path
with the local horizon, i.e., with the concentric sphere
passing through this point. The value of the constant on the
right-hand side of the equation defines the path in question.
These curves are given here as a rough guide, and no attempt should
be made to derive precise numerical values from them, especially for
climates other than temperate.
3

4.2 Super-refraction and ducting

If the vertical gradient has a very large negative value, the
curvature of the path is greater than the curvature of the
Earth and of the same direction. The wave path then returns
towards the ground, where it is reflected for a new hop.
This phenomenon is known as ducting. It may also exist
between two altitudes above the ground. With this type of
propagation, attenuation is very slight and since, as we have
seen, conditions of super-refraction can exist simultaneously
over a large geographical area, the distances covered can be
very great.
Ducting occurs when the gradient is —157 N/km or more,
which over the Earth happens about 3 % of the time (figure 1)
and over a warm sea such as the Mediterranean 7 % of the
time. These percentages are by no means negligible, and
when we consider that attenuation is very slight and that the
geographical area affected by this phenomenon is very
extensive, the resulting danger of long-distance interference
will be realized.
4.3 Sub-refraction and path clearance

If the vertical gradient is positive or slightly negative, two
points which were in line of sight in normal conditions may
no longer be so, and this will rapidly increase the transmission
loss. Figure 1, however, shows that this phenomenon is much
less dangerous than the effect just discussed because of the
fact that the variations of the equivalent gradient are very
much reduced, even for distances of several tens of kilometres. Moreover, this phenomenon does not cause interference.
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4.4 Hypothetical earth radius

The bending of the paths by refraction complicates calculations and graphic representation. To get round this difficulty,
the following device is generally used. It can be demonstrated
that, if the altitudes are calculated not from the true Earth
radius a = 6366 km, but from a hypothetical Earth radius
Ka, the paths become straight lines, provided the value of K
satisfies the equation:
1
K~

the propagation time due to the reduction of speed of the
radiowaves. These two phenomena are not important for
communication satellites equipped with a tracking beacon,
but they must be taken into account for path ray measurements or programmed tracking.
If the refractive index decreases fairly regularly with
increasing altitude, and for elevation angles larger than

dN

<

+a dh

(9)

The coefficient K (which also appears in figure 1) is the
multiplication coefficient of the Earth's radius. The quantity
Ka is called the hypothetical or the effective radius of the
Earth. With ducting, the Earth's radius is negative, and the
Earth appears to be concave.
This device is very widely used, in particular for plotting
terrain profiles for radio links. However, it would appear,
from figure 1, that plottings should be made with various
values of K. What is usually done in fact is to select a typical
value. For example, it is considered that, for a 50 km link,
the probability of having a value of K lower than 0.8 may be
regarded as negligible. This value can therefore be used for
plotting the profiles. In numerous cases, we simply use the
median value close to 4/3.

Figure 3
Attenuation at 4 GHz due to spherical diffraction, as a function of
refractive index gradient. A: limit of visibility

4.5 Links by spherical diffraction

Once the horizon of the transmitter is crossed, the receive
level drops very rapidly, especially with high frequencies,
since spherical diffraction mode then becomes operative,
resulting in serious losses.
However, calculation of the diffraction involves the radius
of the diffracting sphere, and if the atmospheric index
gradient is very negative (super-refraction) this effective
radius may, as we have seen, be very large. In that case,
diffraction losses decrease markedly. This is illustrated by
figure 3, taken from a CCIR report. In addition, figure 4
shows how propagation along a path changes from diffraction to ducting when the index gradient varies. (In this
figure straight-line representation is used in accordance with
paragraph 4.4.)
4.6 Links with satellites

The macroscopic structure of the troposphere produces two
main effects: deviation due to refraction, and lengthening of
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Figure 4
Influence of refractive index gradient
Numerical values: distance 150 km; antennae at 15 and 100 m,
respectively; height of tropospheric duct 150 m

about 5°, the deviation and length difference are given by
the following approximate equations:
£

tg <p0

Al
~ (dN\

W

X

1000

7
o

*1000

(W)

(U)

Sln

where
2

is the deviation in milliradians,

Al

is the difference in length, in metres,

dN
N0 and — are the mean refractivity and the mean gradient
dh 0
of refractivity near the ground, the first
expressed in N and the second in N per
kilometre,
(p0

periods lasting from several tens of minutes to several hours
during which the received level is subject to rapid wideamplitude fluctuations. These fluctuations are due to interference between waves which reach the receiving transmitter
simultaneously by different atmospheric paths because of
the presence of atmospheric layers on the surface of which
the refractive index undergoes a discontinuity. These
" multipaths " are the main cause of fading on radio-relay
links below 10 GHz, when they have been chosen to avoid
ground reflections.
With the aid of the following empirical formula, [2] the
probability Pr(W) can be calculated that the received power
will exceed W on a path d (km) in length at a frequency
F (GHz), where W0 is the power received in conditions of
free space:
W
Pr (W) = 1.4 10"8 — F d3-5

is the elevation angle.

It will be seen that for satellite links, as opposed to terrestrial
paths, the refractive index on the ground is involved as a
result of an integration effect along the entire path of
propagation, because this path is wholly in the atmosphere.

5. Influence of the fine atmospheric structure
In the foregoing, the atmosphere has been considered on
the scale of meteorological observations, i.e. some hundred
metres in height and some hundred kilometres in horizontal
distance.
In order to explain certain phenomena of line-of-sight and
trans-horizon propagation, it is necessary to consider
variations of the refractive index on a much lowei scale, a
few metres to a few dozen metres, and also to assume that
this " fine structure " is time-dependent. From a theoretical
point of view, this means considering the atmosphere as a
medium with random electrical characteristics, so that all
the resources of random functions can be used to study it.
Many scientists have worked in this field and have obtained
satisfactory explanations of certain physical phenomena.
However, they have rarely obtained practical results because
of the complexity of the atmosphere and the difficulty of
measuring its parameters. The curves and formulae used
have nearly all in fact been obtained empirically.
5.1 Line-of-sight links

On line-of-sight links and particularly on links fairly clear of
obstacles and more than about 20 km in length, there are

(12)

Wo

This formula, which is valid for fading above about 15 dB,
is used in North-West Europe for the most unfavourable
month. A similar formula, comprising different coefficients,
is used in Japan. Multipaths also cause a fraction of the
energy to have a polarization orthogonal to that of the
emission. This phenomenon is liable to limit the use of
orthogonal polarization at the same frequency on the same
path.
Lastly, path differences, creating phase shifts differing with
the frequency, cause certain anomalies in the transmission of
very wide band (analogue or digital) signals now being used
because of the increase in channel capacities. These anomalies,
which in analogue transmissions take the form of variations
of level of crosstalk, and in digital modulation the form of
abnormal error rates, have been extensively studied for some
time.
On satellite links, where the atmospheric paths are very long,
these multipath effects create fluctuations of amplitude,
phase, angle of arrival and propagation time, particularly at
small elevation angles. For this reason elevation angles
below 3° and if possible 5° are avoided. In the case of
geodesic satellite measurements, these fluctuations limit the
precision that can be obtained.
5.2 Trans-horizon links

Some twenty years ago, studies were made of the fine
structure of the atmosphere in order to explain a certain
type of propagation occurring several hundreds of kilometres
beyond the horizon, in the YHF and UHF bands. Attenuation with this type of propagation is high, but lower than
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the values resulting from spherical diffraction in normal
refraction conditions. One feature of this mode was permanent fluctuation of the level received.
The transmission mechanism is this: inequalities of the
refractive index, situated in the volume common to the
beams of the two antennae, receive energy from the transmitter and scatter, or reflect, or diffract or refract (theoreticians do not agree on the term to be used) a small part of it
in all directions, and particularly towards the receiver. Since
these inequalities vary in time, the received level fluctuates.
In general, slow variations of the mean received level (diurnal
and seasonal variations) and rapid fluctuations are studied
separately, because they obey different laws and have
different consequences for the use of this type of propagation
(trans-horizon radio-relay links).
The mean received level is linked mainly to the mean values
of the index gradient in the common volume in accordance
with the empirical equation: [3]
A = 30 log F + 30 log d+1.5 Gc+102

A is the attenuation between isotropic antennae in
decibels,
F is the frequency in megahertz,
is the distance in kilometres,

G is the gradient in the common volume, in N per kilometre (Gc is generally negative).4 Since the law governing the distribution of the gradient G is generally a
normal law, the same applies to A (log-normal law for
the power received).
c

c

Since the values of Gc are negative, attenuation is smaller in
areas where Gc is large in absolute value, such as for example
in hot and humid regions; on the contrary, attenuation is
greater in areas with a small index gradient such as, for
example, desert areas. However, this rule must be applied
with caution. In humid areas with a monsoon climate the
atmosphere may at times be characterized by almost uniform
temperature and humidity conditions over a considerable
altitude. Hence there will be a small index gradient and
consequently a relatively large attenuation (despite an
extremely high ground index).
4

A virtually equivalent formula is given in CCIR Report 238-2.
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The rapid fluctuations which occur are caused by multipaths
and consequently follow statistically a Rayleigh law.
Diversity reception enables the variations of the signal to be
reduced to some extent.
Multipaths have other very well-known consequences: in
particular they cause an apparent reduction of the antenna
gain, [4] which limits the effective gain obtainable in practice
to about 45 dB, and a reduction of the transmissible band,
which limits the capacity of trans-horizon channels to about
120 telephone channels, if very high quality is desired.5

6. Conclusion

(13)

where

d

The same formula shows that the mean attenuation, as a
function of distance, obeys a 30 log d law if the index
gradient is only slightly dependent on altitude (extending the
path raises the common volume), but that this attenuation
increases more rapidly with distance if the index gradient
decreases with altitude.

An attempt has been made to show that propagation at
very short wavelengths is almost entirely conditioned by the
structure of the tropospheric refractive index. Very great
progress has been made in the past twenty years in the
investigation of these phenomena, and on several occasions
it was thought that the studies had almost been completed.
However, the needs and expectations of users increase in
parallel, thus creating new fields of study. For example,
studies on the influence of rain or on polarization decoupling
have proliferated, particularly in the last ten years, and it is
impossible to know what new fields of study may open up
tomorrow.
( Original language: French)
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Introduction
and climatology were developed
chiefly as an aid in telecommunications planning, such
as design of optimal separation of the terminals of groundbased microwave relay systems or correction for systematic
bending or refraction of radio waves as encountered in
Earth—satellite links. The approach is to utilize as much
previously observed radio data as possible to estimate
propagation levels expected for the radio path under consideration. Extrapolation to other times of year and regions
is then carried out by correlation with meteorological
variables. The most commonly used variable is the radiorefractivity, N. N is defined as
JD ADIOMETEOROLOGY

IV = (ft — 1) 10

(

vapour, while T is the air temperature. The order of
magnitude of these two terms for sea-level and temperate
climates is, in " N " units of parts per million in excess of
unity,
KlPd & 280
and
K2pJT * 40
The so-called dry term thus tends to dominate the magnitude
of N. In addition, dry air density is one of the better-behaved
variables in meteorology as it follows the hydrostatic law

where p is atmospheric pressure, g is the acceleration of
gravity and h is altitude. Noting that
p

(i)

(2)

where K1 and K2 are laboratory determined constants,
pd and pw are respectively the densities of dry air and water

p/RT

where R is the gas constant for dry air, and integrating

where n is the refractive index of moist air. Equation (1)
may be written
N = KlPd + K2pJT

=

*=--L dh
RT
v
one obtains

RJ

T

(4)

P=PoZ
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i.e. the dry term of A tends to behave as an exponential
function of altitude with local or climatic adjustment for
Po and T. Although the dry term of A chiefly reflects altitude
dependence, the moist term is more sensitive to differences
in season at a given location or climatic differences between
locations.
A question now arises: how does one define a radio climatology? For example, what averaging time does one use:
an hour, a week, a month ? There is no definitive answer to
this question. However, a radio wave " sees " or averages
the meteorological conditions over the entire radio path
with emphasis upon conditions near the antennae and the
radio horizon. Experience has shown that meteorological
conditions at a point tend to correlate with radio field
strengths to a higher and higher degree with increased
averaging time. This can be looked on as indicating that
the longer the averaging time, the nearer the climatic or
temporal average corresponds to the spatial average obtained
by the radio wave as it traverses its path, see table 1.

Radiometeorological data
The data presented here are abstracted from the International
Radio Consultative Committee (CCIR) Report 563 (Geneva,
1974). They represent the considered opinion of an international Study Group. The application of these data to
propagation calculations is described elsewhere in the
documents of the CCIR XHIth Plenary Assembly (Geneva,
1974). The data presented here are:
a) world charts of A at the Earth's surface, N , the difference
in A between the surface and 1 km above the surface,
AN, and the gradient near the surface;
s

b) models of the variation of N with height, and
c) rainfall statistics.

a) Charts of Ns, /IN, and initial gradient
Table 1
Correlation coefficient between field strength in dB and surface value
of N for KIXL-FM, June 1950 to June 1953, transmitter
at Dallas, Texas; receiver at the University of Texas, Austin
Frequency is 104.5 MHz, distance is 283 km, angular distance
between radio horizons is 32.3 mrad

averaging time
(days)

1

5

10

15

20

hour of the day
(local time)

r

r

r

r

r

03
07
11
15
19
23

0.61
0.64
0.47
0.45
0.46
0.58

0.81
0.82
0.70
0.68
0.68
0.80

0.87
0.88
0.82
0.75
0.78
0.86

0.89
0.91
0.86
0.80
0.81
0.88

0.92
0.95
0.90
0.86
0.86
0.90

r — correlation coefficient between Ns and field strength.

It is customary to separate the variation of Ns due to the
altitude of the observatory from those of climate by reducing
Ns to a sea-level value, N0. This procedure reduces the
difficulty of mapping Ns. f1] A single exponential function
for N(h), with a fixed constant for calculating N0, is used.
See equation (13).
Figures 1 and 2 show isopleths of the mean value of N0
for February and August respectively. More detailed charts
are available for Argentina [2] and the United States. [3]
In the use of such charts, considering the scale and other
uncertainties, one should expect uncertainty in the value
of Ns of a few N units for regions of dense observations as
in [3] to 5 to 10 A units in regions of sparse observations
such as the tropics.
Another useful parameter is AN, the difference in value
between Ns and the value of A at 1 km above the surface,
Al5 i.e.:
AN= As-Ai

There is a significant increase in the correlation coefficient
with increasing averaging time. The high value of r for
30-day averages is convenient because most national weather
services report monthly mean values of most meteorological
variables, which may be used for an initial estimate of
regional or seasonal variations of Ns.
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Monthly mean values of A A were calculated for each month
from five years of records for 269 stations throughout the
world. Charts prepared from such values are given for
each season of the year in figures 3-6. An example of the
world-wide distribution of the A gradient over the first

100 m is given in figure 7. Additional preliminary charts
of the initial gradient exceeded 10% and 2% of the time
have been published [4] and extensive analysis of its cumulative distribution for the northern hemisphere has been
prepared. [5] In using such charts one should bear in mind
that the mean monthly value may vary from year to year
as much or more than the annual variation. [4]
b) Models of N(h)

It is desirable to model N(h) for use in calculating propagation characteristics. The simplest model assumes constant
gradient of refractive index with height and it has been
established that the same field strengths are expected for
Figure 3
Monthly mean values of AN: February

Figure 1
World-wide mean value of N0: February

Figure 2
World-wide mean value of N0: August

Figure 4
Monthly mean values of AN: May

Figure 5
Monthly mean values of A N: August
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preferable to approximate the refractive index of the
atmosphere by the following exponential formula: [x» 2]
N(h) = 1 + NS exp ( — bh)x 10"6

(6)

where b is determined by the relation:
exp (-ft) = 1+ANfN

(7)

Note that A N is a negative quantity.

Some studies have shown that dTVis, in general, correlated
with the surface value Ns. From this correlation relations
varying according to the climate have been deduced as
follows:

Figure 6
Monthly mean values of A N: November

A N = -7.32 exp (0.005577 Ns)
in the United States [3]

(8)

AN = --9.30 exp (0.004565 N )
in the Federal Republic of Germany [13]

(9)

s

AN = -3.35 exp (0.0072 Ns)
in the United Kingdom [n]

(10)

AN = —2.06 exp (0.00937 Ns) in Argentina [2]

(11)

AN = —3.42 exp (0.00758 Ns) in Japan [12]

(12)

The above formulae may be used for estimating A N in the
usual case where only surface meteorological data are
available. With N = 289 and a = 6370 km, one obtains
from formulae (5), (6), and (7), k = 4/3 and b = 0.136;
this is the basic reference atmosphere. In temperate climates
the average values of N vary from about 310 to 320 and
AN from about —38 to —42. One may thus define an
= 315 and
average atmosphere as one in which
AN = —40, so that:
s

Figure 7
Gradient (N/km) exceeded 10% of the time for 100 m layer: August

s

this linear-profile atmosphere as would be obtained for an
Earth with no atmosphere, but with an effective radius ka,
where a is the real radius and k is determined by:

kai

1+o

/(

'S)

TELECOMMUNICATION JOURNAL - VOL. 43 - VI/1976

(13)

m

The assumption of a constant gradient may lead to large
errors in the calculation of field strengths at high altitudes
or in the calculation of phase at low frequencies. It is often
430

n(h) = l + 315x 10"6 exp (— 0.136ft)

In this atmosphere the gradient of the refractive index at
the surface corresponds to a k value of 1.38. For calculations
of transmission loss, phase, and bending it is customary to
assume a horizontally homogeneous atmosphere; this

assumption is usually realistic when dealing with average
propagation conditions. It has been suggested that the
radio climate areas may be better represented by a biexponential model for N(h). [4j 14' 15]

c) Rainfall characteristics

Long-standing concern with rain and its climatology is
reflected in the extensive, world-wide records of rainfall.
This concern has produced the rainfall predictions, both
daily and long-term, that are available today on a regional
basis. However, experimental and theoretical studies, as
well as operational experience, have established that
additional aspects of rainfall prediction must be considered
in the technical and economic factors of telecommunication applications. Further, the rapid expansion of telecommunication systems in the SHF band and the technological advances to increase those systems' channel capacities
have given a new urgency to our concern with rainfall. [6"10]
Of immediate interest for telecommunication purposes is,
of course, the impact of rain (e.g., attenuation, interference
scattering, etc.) at microwave frequencies. This impact has
been the subject of continuing studies in both the United
States and abroad. [16s 17] Much of this has already been
incorporated into system performance prediction models
for ground/satellite systems in the eastern United States
and for terrestrial links in Germany. [18"20] However, prediction of the impacts of rain, given the rainfall conditions,
is further advanced than our ability to predict those rainfall conditions. Therefore, a major limitation at present is
the lack of systematic world-wide predictions of rainfall in
aspects significant for telecommunications. These predictions
should be: based upon the available meteorological data,
amenable to the incorporation of future data, and indicative
of the local and temporal variations of rainfall.

T, that the rain rate may be expected to exceed a specified
value, R, during a Fminute period. The concept of a " tminute period" is sometimes confusing when first
encountered, but it simply refers to the brief period of time
over which R is averaged. Hence, the shorter the averaging
period, the closer R approaches the " instantaneous"
rainfall rate—often of interest as a source of the more serious
outages of microwave systems. For practical purposes, the
t = 1 minute period for averaging rainfall rate is considered
as sufficiently representative of an instantaneous rainfall
rate. [22] In addition, generally the longer the period t,
the smaller the rainfall rate R will be. Although predictions
of the instantaneous rain rate are of primary interest because
of their more severe impact on microwave systems, the rain
rates averaged over longer intervals are also of interest.
Intervals of t = 1,5, 30, 60, and 1440 minutes are commonly
considered. [25] The 1440-minute interval is one day.
These Fminute rainfall distributions of the R-H model
require as inputs three parameters: M, the annual precipitation in millimeters of water depth for an average year;
D, the number of rainy days during an average year when a
rainy day is defined as one on which the total precipitation
exceeded 0.25 mm; and /?, the ratio of the precipitation
associated with thunderstorms to the total precipitation
of an average year. The resulting rainfall prediction is also
that for an average year.
The R-H model is difficult to invert, and error analysis of
the predicted R-H distribution due to uncertainties in M,
ft, and D is difficult. This is principally because of the
algorithmic character of the R-H model and its extensive
interdependency of parameters. [10] To simplify the R-H
model analysis, a modification of the R-H model has been
developed. The modified model may be summarized here
as follows and a sample comparison of the R-H model
and its modification is shown in figure 8.

Extensive efforts have achieved one recognized rainfall
prediction model based upon United States rainfall data. [16]
This model divides the United States into 11 rainfall zones,
each characterized by a distribution Tt(R) of rainfall rates
for ^-minute periods; this is a model of rainfall rate versus
cumulative hours, T, of an average year. [21] This model
was developed by Rice and Holmberg [10] to demonstrate
the feasibility of a world-wide rainfall prediction model.

If Rt(R) is percent of an average year that Mninute rainfall
rates, R, are expected, then

The Rice-Holmberg, R-H, [10] prediction model for surface
rainfall rates determines the cumulative number of hours,

where k = 0.0114, a conversion from hours to percent of
hours in an average year of 365.24 days.

Pt(R) =

kTlt exp ( — R/Rlt\
kTstQxp(-4^/R/Rst\

R>30 mm/h
5^R^30mm/h (14)

k\Tu+ T2(] exp ( — R/R/) R<5 mm/h
9
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Table 2
Coefficients of the modified Rice-Holmberg model for t-minute rainfall

quantity

/ — 1 min

coefficients

&2t
#31
a
St

0.0
0.0
0.0
34.1329
0.2823

Tn

btt
bof
s.

0.30045
207.05
25.0338

Rt

b-st
b^
b-ot
b<ot
£3

ait

Rit

3.5329 xlO-4
0.24476
0.0033902
1.2807
0.0915

t = 5 min

/ == 60 min

t = 360 min

-0.015782
14.313
0.19983
18.278
0.0683

-0.0084347
7.4519
0.10638
12.276
0.0411

-0.0053345
4.6086
0.067053
9.2075
0.0285

-0.0018022
1.7116
0.022986
2.1793
0.0060

0.30045
207.05
25.0338

0.32633
224.89
27.1901

0.49168
338.84
40.9674

1.3139
904.18
109.381

-6.6457 XlO-4
1.4071
0.016705
0.44634
0.0915

-0.0013234
2.3183
0.025179
-0.17309
0.0884

-4.9893 XlO-4
1.1401
0.011940
0.19847
0.0604

-1.7799 XlO-4
0.49868
0.0045351
0.083186
0.0240

For ?>60 minutes,
kTu exp
R = R<
k[Tu + T2!] exp (-R/R,'), R<R

P (R) =

t = 30 min

(15)

C

Here, the Rkt, T2t, and Rt' are linear combinations of M,
ft, and D for a given t value; the coefficients for each relationship have been statistically determined for Europe [25] and
are given in table 2 for the following regression formulae:

c

=

Rt' = b3t M + b4t p + b5t D + b6t±S3
It can be shown that
_m

Tu

~^

t

The Rc is defined by the common point R = R in (15) as
c

RltRt'

Rc ~ £
K~' lH
K1 t~K
t

Tlt+T2t
T
lu

^16>

Since the 5 to 30 mm/h range can be expected to straddle
R for most climatological circumstances, Tst and R can
be found via the boundary conditions
c

st

Tst exp (-V30/.R,) = Tlt exp (-30/Rlt)
and
Tst exp (-V5/Rst) = (Tlt+T2t) exp (-5/Rt')
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0.0
0.0
0.0
1.00038
-0.0

1.8209
1254.9
151.7197

-6.2620 XlO-5
0.30220
0.0023186
0.11520
0.0166

Note that if we plot the percent of hours of an average year,
Pt(R), for a logarithmic scale and the rain rate R for a
linear scale for any particular value of M, /?, and D, then
(16) would consist of two straight lines on semilogarithmic
graph paper intersecting at R = R . Similarly, (14) would
plot as two straight lines for R <5 mm/h and for
R> 30 mm/h; for intermediate values of R, (14) is a

Rlt = au M + a2t P + a3t D + a4.t±Sl
T2t bit M + b2t + S2

T

t. = 1440 min

Figure 8
A comparison of rainfall rate prediction modes

curved line. The T and RS1 can be evaluated from boundary
conditions at R = 5 and 30 mm/h.
st

Recall that (14) and (15) are modifications of the R-H
model primarily for the purpose of facilitating an error
analysis of the Pt(R) dependency upon M, /J, and D.
However, one would expect that the modified R-H model
would yield a distribution approximating that for the
unmodified R-H model as shown in figure 8.

Modelling rainfall aloft for communication purposes
Stratiform rain

The attenuation phase delay and reflectivity associated with
stratiform rain, at the surface and aloft, can be assessed
from the values of rain rate, pressure, temperature, and
water vapour content (relative humidity, dewpoint temperature, etc.) observed at the Earth's surface. A liquid
water (rain) content, M in g/m3, is estimated in terms of a
dropsize distribution that is in common use for rainfall
studies. [1S] For stratiform rain, the vertical structure M(h)
is assumed constant to about 1.0 km above the surface,
then is assumed to decrease monotonically to zero (no
precipitation) at a " cloudtop height ". [18] The attenuation
per unit length of path trajectory, a(/z), is then evaluated,
for frequency,/, from
<h) = a(f) [M(h)]b(f)

(17)

The a(f) and b(f) have been determined by fitting (17) to
data obtained experimentally. [23] For example, the a(f)
and b(f) are, respectively, 1.06 dB/km and 1.26 at 15 GHz;
they are 0.16 dB/km and 1.09 at 8 GHz.
Convective rainstorms

A few words of explanation are necessary to differentiate
between convective and stratiform rainfall. Stratiform rain
develops in relatively stable air masses, usually along
frontal surfaces, and is characterized as occurring fairly
uniformly and steadily over relatively wide areas for periods
of hours or days, usually with light rain rates. On the other
hand, convective rainstorms develop in relatively unstable
air masses, with instabilities triggered by extreme surface

heating, airflow convergence, terrain, or frontal surfaces,
and are characterized as occurring over limited areas
(cellular structure), for periods of a few minutes to a few
hours (at one location), and usually having high rain rates.
These differences are incorporated in the models [19] in
terms of the vertical structure, M(h), and the surface rainfall rate. As noted, M(h) is assumed constant from the
surface to the cloud base for the stratiform rainstorms. For
convective rainstorms, M(h) increases from the surface
value to a maximum at the cloud base. Both decrease from
their value at cloud base to zero at the " cloudtop " height.
This is accomplished by assuming a symmetry of M(h)
about the cloud base. The symmetry in this model exists
only in the vertical, not in the horizontal direction. It is also
important to note that this symmetry is assumed only in
convective cases; therefore, the resulting "cloudtop"
heights do not necessarily correspond to the " cloudtop "
heights used in the stratiform rain situation. On the basis
of the foregoing, it seems reasonable to state that stratiform
rain is most likely for a rain rate less than some value R±;
the convective rainstorm is most likely for a rain rate above
some value R2. Then, in the transition range R^R^ R2,
the probability that the rainfall is that associated with
convective rainstorms will increase with rain rate. For a
given location, the application of either condition (stratiform
or convective) would then depend upon our knowledge of
R± and R2. Although representative values of R± and R2
are not generally available, the Radio Interference and
Propagation Program (RIPP) had observed convective
rainstorms to become increasingly more common than
stratiform rain as the observed rain rates exceeded
12.5 mm/h. [21]
Using this model for the vertical variation of rainfall,
Dutton and Dougherty [19] predicted the resultant communications effects of rainfall attenuation and reflectivity
at 15 GHz on an Earth—satellite link near Washington, DC.
Comparison of these results with experimental data is
shown in figure 9 for attenuation and in figure 10 for
reflectivity. In figure 9 comparison is also made with the
earlier vertical rainfall model of Holzer. [24]
If rainfall statistics are not available, one may estimate the
rainfall distribution from the five climatic zones of figure 11
and the appropriate curve of figure 12. In actual practice,
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Figure 11
Regions corresponding to rainfall rate distributions of figure 12
Figure 9
Comparison of data and predictions for attenuation due to rainfall at a
high elevation angle (O0 = 30°)

Figure 10
Normalized time distributions of reflectivity at 15 GHz, —10 logjo V
in dB below 1 km'1, as predicted for an average year as extrapolated
from R1PP experimental data. One hour is approximately 0.01 % of a
year
434
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Figure 12
Percentage of an average year for which rainfall rate is exceeded for
various climates

the lines of demarcation between zones will not be sharp,
and the cumulative distributions will vary widely within any
zone, and from one year to the next.

than 10 GHz, with many open questions [26.] Meanwhile,
experimental work continues vigorously [27] and practical
models for engineering use are being advanced. [28]

The attenuation and depolarization of radio waves are
eceiving wide attention, particularly at frequencies g reater

(Original language: English)
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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./131
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.

Parameters:

IF2****

R12 (smoothed mean, over twelve months, of the number of sunspots
observed):
V.

Month
1

2

3

4

5

6

7

8

9

10

11

12

33
23

34
22

34
21

34
19

35
17

35
16

34
15

33
14

32
14

30
13

28

25

Month
Year

5

6

7

8

9

10

-6

-7

-8

-9

-8

(-7)

~~~~~-

1976

Year
1974
1975

Council, Appleton

***** Data kindly supplied by the Science Research
Laboratory, Slough.

The figure in brackets is the value forecast six months in advance.

LF2

Mean error in
months:

(ionospheric index) *

V.

Month

1

2

3

4

5

6

7

9

8

10

12

11

Year\
1975
1976

13
-6

-2
-5

0
5

1
1

-4

6

14

22

21

-4

-5

-6

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

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

2

1
78
74

1975
1976

74
70

3
72
77

4
71
76

5

6

70

70

7
77

8

9

90

80

10

11

76

12

81

75

predictions calculated over the

IF2

Period of
prediction
(months)

12

preceding

0

1

2

3

4

5

6

Mean error

-1.1

-2.3

-2.4

-2.5

-2.3

-2.4

-2.3

Standard
deviation of
the error

8.3

10.1

10.1

10.1

10.0

9.7

9.0

(j, ******

"V-Month

1

2

3

4

5

6

7

8

9

10

11

12

77

75

75

76

79

83

86

88

92

76
99

77

85

Year
1976
1977

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

Mean error in 0 predictions calculated over the 12 preceding
months:

(ionospheric index) ***

0F2

Month

1

2

3

4

5

6

7

8

9

10

81
72

75
72

70
72

74
75

74

76

77

97

84

79

11

12

75

77

Year
1975
1976

I

*** For 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 O
und des ionospharischen Index 0F2 " — Kleinheubacher Berichte, Vol. 17
(1974), pages 369-374.

Period of
prediction
(months)
Mean
error
Standard
deviation
of the
error

0

1

2

4

3

5

6

8

7

9

10

11

12

-0.9 -1.1 —1.2 -1.5 —2.2 -2.2 -1.9 -2.3 -3.3 -2.5 -2.0 -1.6 1.4

5.7

8.1

9.1

10.3 10.1

10.0 10.4

9.1

6.3

5.4

7.2

8.0

7.4

1

2

3

4

5

6

7

8

9

10

11

12

78

79

79

79

80

81

85

88

92

75
98

77

83

*****

0F2

"^Month

Forecasts:
D

Year^^v^

****

12

1976
1977

Month
Year

1976

5

6

7

8

9

10

10

9

8

7

6

5

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

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

****** pre(jjction by a method of extrapolation devised by the CCIR Secretariat.

See Joachim M., Gromov A., and Guillot P.: " Previsions des indices O
et 0F2 de la propagation ionospherique " — Comptes rendus de I'Academie
des sciences, Paris, Vol. 275, No. 13, B series, 25 September 1972,
pages 473-476. Taking into account that we are now in the transition
period from one cycle to another of solar activity, these predictions
should be used with caution.
Mean error in 0F2 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
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Prediction
time
(months)

0

1

2

3

4

5

Mean
error

0.4

-0.3

0.0

0.0

0.6

1.0

1.4

7.7

4.0

4.1

4.4

4.5

4.5

4.1

Standard
deviation
of the
error

0
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1

2

3

-0.4 -1.0 0.0

9.9

4

5

-0.6 0.2

6

7

0.9

0.1

10.7 11.7 10.9 11.4 12.6 10.6

8

9

10

11

12

-1.8 -1.8 -1.5 -1.9 0.0

5.8

7.3

7.6

8.7

5.6

ITU film library
REF. ITU-167
Pays — Country — Pais: CANADA — CANADA
Titre — Title — Titulo: TELECOMMUNICATIONS: BEHIND THE SCENES (Les coulisses des telecommunications — Las
telecomunicaciones entre bastidores)
Format — Size — Tamaho: 16 mm
Duree — Duration — Duracion: 17 min
Longueur — Length — Largo:
Langue — Language — Idioma: anglais — English — ingles
Observations — Remarks — Observaciones: couleur — colour — color
Sujet — Subject — Asunto:
Ce film decrit le role des telecommunications dans la securite de la navigation aerienne et maritime. Le spectateur mesurera toute I'importance de I'electronique et des telecommunications dans la securite de pilotage des
navires sur I'estuaire du Saint-Laurent. II verra, dans les locaux des autorites portuaires de Montreal, un ecran
mural — relie a un ordinateur — sur lequel on peut distinguer la position et suivre le cheminement de chaque
navire. Tout le long du littoral canadien, des stations de controle maritime et des phares equipes de dispositifs
electroniques guident les navires qui arrivent comme ceux qui partent. Au cap Race, a ete erigee une tour
emettrice d'aide a la navigation dont la portee est de 2000 milles. En divers points de la region montagneuse
situee a I'ouest du Canada, de nouvelles stations VORTAC, equipees de radiophares, fournissent des indications utiles aux avions qui les survolent, tout comme les phares pour les navires en mer. Dans I'ocean Pacifique,
des navires meteorologiques recueillent des donnees destinees a I'elaboration des previsions du temps.
II s'adresse aux techniciens.
This film describes the role that telecommunications play in the safe operations of Canada's air and sea lanes.
Electronics and telecommunications play an important part in the safe conduct of ships through the St.
Lawrence Seaway. A computer-aided wall display board at the Port Authority of Montreal plots the location and
route of every vessel. Along Canada's coastline there are the Marine Control Stations and lighthouses, electronically equipped, to guide seagoing or incoming vessels; also the new navigational aid tower transmitter at
Cape Race with a 2000-mile range. At points in the mountains of western Canada are the VORTAC stations with
radio beacons providing information to overflying aircraft, much as lighthouses do for ships at sea; and in the
Pacific Ocean there are the weather ships to collect data for the forecasts.
Audience: technical
La pelicula describe el papel que desempenan las telecomunicaciones en la seguridad de las operaciones en
las rutas aereas y mantimas de Canada. La electronica y las telecomunicaciones juegan un importante papel en
la seguridad de los buques en su camino por el estuario del San Lorenzo. En una pantalla mural, con ayuda de
un computador, se presentan ante las autoridades portuarias de Montreal la posicion y la ruta de cada barco.
A lo largo de las costas de Canada hay estaciones mantimas de control y faros, electronicamente equipados,
para guiar a los barcos que van y vienen de alta mar. Hay, ademas, el nuevo transmisor de la torre de ayuda
a la navegacion situada en Cape Race, que tiene un alcance de unas 2000 millas. En las montanas del oeste de
Canada se encuentran las estaciones VORTAC de radiofaros, que facilitan informacion a las aeronaves que
sobrevuelan la region en forma muy semejante a lo que hacen los faros con los barcos en el mar. En el Oceano
Pacifico hay barcos meteorologicos que recogen informacion para las previsiones.
Caracter: tecnico
Editeur — Producer — Editor: National Film Board of Canada/Ministry of Transport
Date d'arrivee a TUIT — Date of arrival at ITU — Fecha de recepcion en la UIT: 1974

REF. ITU-168
Pays — Country — Pais: ETATS-UNIS — UNITED STATES — ESTADOS UNIDOS
Titre — Title — Titulo: EL INFORME CIENTfFICO (Le rapport scientifique — Scientific report)
Format — Size — Tamaho: 16 mm
Duree — Duration — Duracion: 20 min
Longueur — Length — Largo: 220 m
Langue — Language — Idioma: espagnol — Spanish — espanol
Observations — Remarks — Observaciones: couleur — colour — color
Sujet — Subject — Asunto:
Ce film est un reportage sur I'expedition d'Apollo-14. II contient des scenes montrant le lancement, les phases
diverses de la mise sur orbite autour de la Terre qinsi que du voyage de la Terre a la Lune. II decrit les preparatifs en vue de I'alunissage, I'alunissage proprement dit et certains details des travaux effectues sur la
surface de notre satellite naturel. II montre enfin le lancement du module lunaire, sa jonction avec le module
de commande, ainsi que le voyage de retour vers la Terre.
II s'adresse au grand public.
This film is a documentary on the Apollo-14 expedition. It contains scenes of the launching, various phases of
the placing in orbit and the voyage to the moon. It shows the preparations for the descent onto the moon's
surface, the landing itself and some of the work carried out there. Lastly, it shows the take-off of the lunar
module, its linking-up with the command module and the return trip to earth.
Audience: general
Esta pelicula es un reportaje de la expedicion de Apollo-14. Contiene escenas del despegue, distintas fases de
la colocacion en orbita terrestre y del viaje a la Luna. Muestra los preparativos para el descenso sobre el suelo
lunar, el descenso propiamente dicho y algunos de los trabajos efectuados sobre la superficie de nuestro
satelite natural. Finalmente, muestra el despegue del modulo lunar, su conjuncion con el modulo de mando y el
viaje de regreso a la Tierra.
Caracter: general
Editeur — Producer — Editor: Alegro Films
Date d'arrivee a TU/T — Date of arrival at ITU — Fecha de recepcion en la UIT: 1973
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news
Radio-relay equipment for Morocco
□ The Moroccan PTT Administration has
placed a further order with Bell Telephone
Manufacturing Company for the supply of six
960-channel radio-relay links for use in transmission of telephone and telex traffic between
numerous cities.
The links will comprise 31 stations and be
installed between Meknes—Khenifra, Case—
Rabat—
Slimane,
Tetouan—Kenitra,
Ben
Rommani, Oujda—Jerada and Jerada—Figuig.
—Be// Telephone.

Telephone equipment for Africa
□ Following

an

invitation

to tender, the

Companie generate de constructions telephoniques

(CGCT) has won a contract to supply a CT2
" Pentaconta " international transit exchange
to Tananarive. It will be the fourth exchange
supplied to Africa. The others are at Abidjan,
Dakar and Yaounde.
The Private Communications Division of the
CGCT has received an order from the Tunisian
PTT Ministry for 55 small-capacity telephone
exchanges of the " Pentaconta C " type, and
also two orders from Morocco for installation
in a hotel and a bank. Together these orders
are worth about 6 million French francs.
—CGCT.

AT&T orders test instrumentation
□ The American Telephone and Telegraph
Company (AT&T) has ordered from ScientificAtlanta, Incorporated, its newly-developed
radio performance analyser. The total value of
the order is 2.4 million US dollars for 251
instruments to be delivered during 1976 and
1977.
The new instrument is designed for rapidly
performing a series of transmission tests which
will determine the operating condition of
microwave radio systems.—Scientific-Atlanta.

Swiss PTT traffic in 1975
□ The year 1975 saw a continued increase in
the number of local and international calls and
volume of telex traffic handled by the telecommunication services of the Swiss PTT. In
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contrast, the number of telegrams sent once
again dropped sharply, and trunk calls showed
a marked fall for the first time, which affected
revenues more seriously.
Each Swiss subscriber made an average of
783 calls, of which 439 were local, 322 were
trunk calls and 22 international. In the telex
service, each local line was in use for about
60 hours, of which 28% hours were for calls
within Switzerland and 31% hours for foreign
calls. Fifty-one telegrams were sent for every
100 inhabitants.—Entreprise des PTT suisses.

Microwave links
for RCA " Satcom " system
□ Collins Radio Group of Rockwell International Corporation has signed an agreement
with RCA Global Communications, Incorporated to supply microwave equipment for the
RCA Corporation Satcom system.
Under the agreement, RCA Globcom has
ordered two microwave systems from Collins
valued at approximately 450 000 US dollars.
One system will be used to connect the
San Francisco area to RCA's Point Reyes,
California, earth station. The other will be used
in the Houston area for connection to RCA's
Rayburn, Texas, earth station.—Collins.

Maritime Administration (MarAd) of the
United States Department of Commerce to
take part in experiments seeking to improve
management of the country's merchant vessels
by means of modern communications.—WUI.

New Plessey factory
in the Federal Republic of Germany
□ Plessey Capacitors has established a new
2000 m2 factory at Landsberg-am-Lech, near
Munich in the Federal Republic of Germany, as
part of a programme to advance its business
operations in that country.—Plessey.

Electronic exchange
goes into service in Casablanca
□ A new electronic telephone exchange of the
mini-selector " Metaconta L " type has just
started operating in Casablanca. It has 10 000
lines, with 5000 subscribers already connected,
and is the second exchange to come into
service in Morocco after the Rabat exchange,
which has been working since December
1971.—Compagnie generate de constructions
telephoniques.

Codex announces patent actions
Expansion of Netherlands
earth station
□ In addition to the contacts via satellite with
the Atlantic countries, the Netherlands PTT
Administration wishes to establish direct links
with the States around the Indian Ocean. Early
this year the administration awarded a contract
to Siemens AG for the installation of a second
antenna together with the accessory telecommunication equipment at Burum in Friesland.
After completion, scheduled for the end of
1977, the new antenna will work with the
INTELSAT satellite stationed over the Indian
Ocean.—Siemens.

Marine management
experimental programme
□ Western Union International, Incorporated
(WUI), a partner in the maritime communications satellite system (Marisat), has entered
into a Memorandum of Co-operation with the
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□ Codex Corporation has announced that it
has filed suit in the United States District Court
in Miami for infringement of US Patent 3 887 768
against Milgo Electronic Corporation and
International Communications Corporation.
The suit seeks to permanently enjoin the
defendants from such infringement in its high
speed modems and request an accounting for
damages.—Codex.

Telephone exchanges for Mali
□ Bamako, the capital, and several other large
cities in Mali, will soon be equipped with
Janus telephone exchanges built by the
Compagnie industrielle des telecommunications

(CIT-Alcatel).
Mali has placed an initial order calling for the
supply and installation of four such exchanges.
Commissioning is scheduled for early 1978. The
total contract carries a price of some 10 million
French francs.—CIT-Alcatel.

news

" Satcom-2 " launched
□ The second in a series of high capacity
communications satellites—RCA Corporation
Satcom-2—was launched on 26 March 1976 by
the United States National Aeronautics and
the
Space Administration
(NASA) from
Kennedy Space Center.
When the new satellite becomes operational
in June, it will add 24 channels of capacity to
complement Satcom-1.
Together, the two satellites will represent
two-thirds of the total satellite capacity
available to meet the United States domestic
demand for voice, high-speed data and video
services.—RCA.

Nigerian rebroadcasting system
□ A contract worth more than 120 000 pounds
sterling for the supply of receivers manufactured by Racal Communications Limited has
been signed with the Mitsui Company of Japan.
They will be incorporated into a nationwide
rebroadcast system for the Nigerian Broadcasting Corporation.—Racal.

PCM system for British Rail
□ The first commercial 30-channel pulse code
modulation (PCM) system to go into service in
the United Kingdom has been handed over to
British Rail by GEC Telecommunications
Limited of England. The system connects New
Street station in Birmingham with Birmingham
International, the new main-line station built at
the National Exhibition Centre.—GEC.

New international telephone links
from Egypt
□ The following telephone services have been
opened between Egypt and:
— Peru via Rome, opened on 6 January 1976;
the unit charge has been fixed at 45.915 gold
francs;
— Niger via Paris, opened on 1 February 1976;
the unit charge has been fixed at 45.90 gold
francs.
The languages admitted are Arabic, English and
French.—Egyptian Telecommunication Administration.

Meetings televised
via satellite save money
□ Conference-call television via satellite can
save industry millions of dollars a year in
reduced travel expenses. RCA Corporation
stated recently that satellites such as Satcom-1
provide a wideband service at a fraction of the
cost of terrestrial landlines.
j

The use of satellite teleconferencing for sales
and other meetings can be done much less
expensively than moving a whole force and
taking important managers from their offices,
losing valuable time in travel and running up
enormous hotel and transportation expenses.—
RCA.

Television now rivals telephone
and automobile in popularity
around the world
□ It took only 30 years for television to rival
both the telephone and the motor vehicle in
world-wide popularity, according to RCA
Corporation.
Based on latest statistics available, it is estimated
that there are 364 million television sets in the
world, compared with 360 million telephones
and 300 million automobiles and trucks.
Some figures (in millions) from the survey are:
television
sets

. . . ,
telephones
r

17.6

18.8

18.4

Italy

12.8

13.7

14.5

Japan

25.5

41.9

25

United Kingdom

17.7

20.3

15.5

USSR

120
50

144
15.8

The Pye TMC electronic director equipment before
delivery to the Post Office for field trials

motor
,. ,
vehicles

Germany
(Fed. Rep. of)

United States

(Pye)

130
7

—RCA.

that a majority decision
of one output differing
system is continuously
diversion from the norm
In its
handle
which
largest
racks

is taken in the event
from the rest. The
self testing and any
is logged.

current form the director is able to
the routing of 180 calls simultaneously
is said to be sufficient for all but the
London exchanges where two or three
may be used.—United Kingdom Post

Office.

New director
for United Kingdom Post Office
□ The United Kingdom Post Office has taken
delivery of an electronic director equipment
for use in a London telephone exchange where
it replaces the original Strowger director
designed in the 1920s.
The electronic director was designed by Pye
TMC Limited under a United Kingdom Post
Office development contract which called for
the new equipment to not only replace the
original but also add new facilities.
The new equipment, currently undergoing
field trials, is built round purpose-designed
MOS LSI technology. This has resulted in the
design of 23 circuits specifically for the project
and the final use of some 1200 LSI circuits
overall. Further, the design condensed the
equipment to one rack from the more traditional 14 racks.
The heart of the equipment is the translator
which is under the control of the translation
store containing some 2000 individual routing
instructions, these provide for the routing of
traffic to several hundred local exchanges.
Being the heart of the system the translators
are triplicated, for security, and are arranged so

Indian rural dialling scheme
□ To speed up the introduction of modern
telecommunication facilities in villages the
Indian P&T Department has undertaken a
special scheme known as the Rural Dialling
Plan.
Under this plan, subscriber trunk dialling
facilities will be extended to small towns
within a district. The scheme will enable a
person in any village to get in touch with other
towns and with the district headquarters by
dialling the required number. The connection
will be established without the intervention of
a trunk operator. This will enable the rural
population to have quick connections in an
economical way. Calls for places outside the
district will initially be on a manual basis but
will ultimately be made automatic.
The scheme has been evolved by the Telecommunication Research Centre (TRC), New
Delhi where the new equipment required has
been developed.
Under the new switching arrangement, only
one pair of wires will be used to connect every
call for both directions of transmission instead
of the 4-wire circuit. This is possible because a
call within the district need not pass through
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more than a very limited number of exchanges.
An appropriate numbering plan is also being
worked out.
The scheme is based on the rural traffic pattern
in which 60% of the calls have been found to
end within the revenue district. Furthermore,
most of the calls are directed to a district
headquarters. A cheaper communication system
has, therefore, been evolved to take advantage
of this pattern.
The cost of the existing system is estimated at
6000 Indian rupees for terminating a trunk line.
The new arrangement—with indigenous equipment—is expected to bring it down to 4000
rupees. Thus, the saving would be considerable.

... in Saudi Arabia
□ The Saudi Arabian Administration of Posts,
Telegraphs and Telephones has been given the
status of a Ministry and Dr. Alwi Darwish Kayal
has been appointed Minister of PTT.
... in the United Kingdom
□ A new Director of Telecommunications
Finance has been appointed for the United
Kingdom Post Office. He is Mr. Ken Nash,
former Director of Central Finance and
Accounting.—United Kingdom Post Office.

□ The following
announced:

The pilot project is estimated to cost some
8 million rupees by way of capital expenditure
and the annual recurring expenditure is
expected to be around 16 000 rupees. The
annual revenue is estimated at 27 000 rupees.
The return on investment is expected to be

— Lt. Col. Mohammed Abdulwaly No'man, as
Adviserforthe Ministry of Communications;

The total number of exchanges covered by this
scheme will be 52. In addition, 36 long-distance
public call offices will have this facility.
The scheme is likely to be extended to other
districts.—Press Information bureau, Government
of India.

Personnel changes . . .
. .. in Canada
□ Mrs. Patricia Ann Tomlinson and Mr. Guy
Saint-Germain have been appointed to the
board of directors of Teleglobe Canada.
The term of office of two part-time members
of the Canadian Radio and Television Council,
Mr. Jacques de la Chevrotiere and Mr. Jacques
Hebert, appointed in April 1971, have been
renewed for five more years from 1 April
1976.—Communications Canada.

appointments

have

been

— Lt. Col. Hossein M. Ai-Ghaffary, as Minister
of Communications, replacing Lt. Col.
Abdullatif Dhaifullah;

— Mr. Ahmed M. Al-Anesy, as UnderSecretary for the Ministry of Communications;
— Mr. AM M. Al-Noby, as Director-General of
Relations and Mr. Abdullah M. Al-Kabos, as
Director-General of Communications.
. .. in ITT Austria
□ ITT Austria's Managing Director, Fritz W.
Mayer, retired on 31 March after a 24-year
career in the leading position with the firm.
He will be replaced by Mr. Edmund Hainisch
backed up by Dr. Peter Berger, Finance, and
Mr. Adolf Prasch, Operations.
After his retirement Mr. Mayer is to remain on
the board of ITT Austria as well as continuing
his public duties.—ITT Austria.
.. . at RCA
□ Vice President and Controller of RCA
Global Communications for the past seven
years, Thomas J. Brady has been promoted to
the post of Vice President, Finance for RCA
Global Communications Incorporated.
Mr. Brady joined the company in 1957 as
Manager, Government Accounting.—RCA.

... in Ethiopia
□ Mr. Yusuf Ahmed has been appointed
Minister of Transport and Communications.
.. . in Israel
□ Mr. Moshe Gidron has been appointed
Director General, Ministry of Communications,
succeeding Mr. S. Soroker.
... in Korea

Corrigendum
In our issue of February 1976, page 97, the
address of the " Gold Star Cable Co. Ltd. "
should read :
3-106, 1-ka, Do-dong, ching-ku, Seoul (Republic
of Korea)

□ Mr. Kyung-Shik Lee has been appointed
Vice-Minister of Communications, succeeding
Mr. Byung-Kwon Choi.
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. . . in the Yemen Arab Republic

A pilot project will be implemented in the
Krishna district in Andhra Pradesh with its
headquarters at Vijayawada. The project, which
will be on a field trial basis, is expected to start
next year and will benefit about 10 000
subscribers.

10%.
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New EBU Geneva headquarters
□ Sir Charles Curran, President of the
European Broadcasting Union (EBU) and
Director General of the British Broadcasting
Corporation (BBC), laid the foundation stone
of the EBU's new Geneva headquarters on
30 March 1976.
The new building will have underground car
parking and conference facilities for up to 175
people and will accommodate the Office of the
Secretary-General, the Radio and Television
(Eurovision) Programme Departments, the
Legal Affairs Department and administrative
services. The Technical Centre will still
continue to operate in Brussels.—EBU.

Satellites helping locust control
in Africa
□ Satellite data provided by the United States
National Oceanic and Atmospheric Administration (NOAA) are being used to help develop
a method to prevent a possible locust plague in
southern Algeria.
At the request of the United Nations, NOAA's
National Environmental Satellite Service is
providing the United Nations Food and
Agricultural Organization (FAO) with pictures
of Algeria taken from the Noaa-4 polar orbiting
satellite on an every-other-day basis.
From pictures made as the satellite sweeps
over Algeria, areas of probable rainfall are
located. These are then examined in detail on
Landsat images of these areas, enabling FAO
personnel to locate any emergent vegetation,
essential for desert locust development.
The co-ordinates of potential danger areas are
then relayed to Algerian locust control teams
in the desert who examine the area and
determine if insecticide spraying may be
necessary to inhibit the development of
migratory swarms.—NOAA.

news

SATELLITE LAUNCHINGS NOTIFIED DURING PERIOD
1 MARCH TO 6 APRIL 1976

Code name
Spacecraft
description

,
.
Internat.onal

Country
^
Orgamzat.on

Pen gee

number

.
Period*
lndmat,

la

uncMng

°

"

Frequencies
Transmitter
power

n

Observations

1976-20-A

USSR
(Plesetsk)

10 March

182 km
353 km

89.7 min
71.4°

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

33rd Molnya-1

1976-21-A

USSR
(Plesetsk)

11 March

518 km
40 863 km

734 min
62.5°

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

Cosmos-807

1976-22-A

USSR
(Plesetsk)

12 March

403 km
1985 km

109.1 min
83°

LES-8

1976-23-A

United States
US Air Force
(Eastern
Test Range)

15 March

synchronous orbit

LES-9

1976-23-B

United States
US Air Force
(Eastern
Test Range)

15 March

synchronous orbit

Solrad ll-A

1976-23-C

United States
US Navy
(Eastern
Test Range)

15 March

98 000 km

137.400 MHz
5 W
(telemetry)

Solrad ll-B

1976-23-D

United States
US Navy
(Eastern
Test Range)

15 March

98 000 km

136.530 MHz
5 W
(telemetry)

Cosmos-808

1976-24-A

USSR
(Plesetsk)

16 March

618 km
647 km

97.1 min
81.3°

Cosmos-809

1976-25-A

USSR
(Baikonur)

18 March

210 km
322 km

89.6 min
65.0°

34th Molnya-1

1976-26-A

USSR
(Plesetsk)

19 March

494 km
38 984 km

699 min
63.0°

Cosmos-806

4

.

■■■

-V -.
!

1? U-};0 S '

V-

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

;

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

'

•'

Carries scientific apparatus, radio
system for precise measurements
of orbital elements, and radio
telemetry system. Reconnaissance/
surveillance satellite
Carries apparatus for transmitting
television programmes and multichannel radiocommunication, apparatus of the command measuring complex, orientation system,
and
orbit correction system
power supplies
... •
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Code name
Spacecraft
description

Country
Organization
Site of
launching

International
number

Date

Perigee *
Apogee

Period *
Inclination

Big Bird-12

1976-27-A

United States
US Air Force
(Western Test
Range)

22 March

123 km
352 km

89.3 min
96.4°

Cosmos-810

1976-28-A

USSR
(Plesetsk)

26 March

188 km
358 km

89.7 min
62.8°

Satcom-2

1976-29-A

United States
RCA
Corporation
(Eastern Test
Range)

26 March

3-axis stabilized
satellite: mass
463 kg; solar
panels

Frequencies
Transmitter
power

Carries scientific apparatus, radio
system for precise measurements
of orbital elements, and radio
telemetry system. High resolution
reconnaissance/surveillance
mission
3701; 4199 MHz
(telemetry)

synchron ous orbit

Observations

3720-4180 MHz
band
(communication channels)

United States domestic communications satellite. Carries 24 transponders each of which can handle
1200 voice-grade channels, one
colour television transmission or
more than 60 Mbit/s of data.
Operating position is at 119° W
longitude

Cosmos-811

1976-30-A

USSR
(Plesetsk)

31 March

212 km
361 km

89.9 min
72.9°

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

Cosmos-812

1976-31-A

USSR
(Plesetsk)

6 April

504 km
558 km

95.2 min
74°

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

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

(Siemens)

matically switches on the last signal bridge
before the build-up. This lights up to display
an appropriate recommended speed depending
on the traffic situation—e.g. 60 km/h; in which
case the bridge 500 m back will display the
figure 80 km/h and the one 500 m back from
that the figure 100 km/h. In addition, the
"traffic jam ahead " sign will light up on all
three bridges. If the traffic backs up even
further, the next set of induction units will
report that speeds are too low and the
computer will decide whether or not to
activate the signal bridges still further back.
When the congestion starts to clear and the
traffic speed rises again, the central computer
automatically switches off the warning signals.

As soon as the computer establishes that at
some point on the motorway there is a build-up
in traffic density accompanied by a fall in vehicle
speed below a certain threshold value it auto-

This system, claimed to be the first fully
automatic installation of its kind, has been
installed on a stretch of motorway selected
for its exceptionally high congestion and
accident rate.—Siemens.

Automatic traffic
congestion warning
□ Stretches of the Stuttgart—Munich motorway now have signal bridges at 500 m intervals.
These bridges carry optical fibre indicator
panels that can display three recommended
speeds for each traffic lane in addition to the
word Stau (traffic jam ahead). The system is
fully automatic, the signals appearing in the
display panel being adjusted to reflect the
build-up and development of the congestion.
Data on the traffic situation are provided by
induction devices embedded in the road surface
300 m behind each signal bridge. Information
about the speed and number of vehicles, with
separate figures for each traffic lane, are transmitted by an audio-frequency multiplex system
to the Motorway Control Centre at Kirchheim/
Teck, where a Siemens AG traffic computer,
type VSR 16030, is in operation.
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Ion beams etch chip structures
□ Semiconductor chip structures have now
become unbelievably minute, and this trend
will continue. The wavelengths of the light
beams used to create the component contours
on the chips in photomaslcing processes are
nowadays often found to be not small enough.
This is where electron beams with their
markedly shorter wavelengths step in. Such
beams are capable of producing structure
spacings of 1 Jim and less. It is however then
necessary to use different methods to create
the structures, which are defined by a photomask. This is because the chemical etching
processes employed so far have an undercutting
effect—whereby the side walls are washed
away from underneath—in the order of
magnitude of the depth of etch, which just
cannot be tolerated in the case of superfine
structures in the submicrometre range. A
process is at present being worked on in the
Siemens AG laboratories in which an ion beam
working mechanically like a sand blasting jet
cleanly cuts out even the very finest chip
structures.

The fast argon ions required for this job are
produced in the plasma chamber of a special
installation and are directed onto the photoresisted silicon chips. The structures are
transferred practically without change in
of the
dimensions
independently
resist
adhesion. The particular advantage of this
process is that the side walls of the chip structures are smooth in contrast to chemical
etching, and the angle of the side walls has a
uniform value of around 65°. Ion etching is also
easily reproducible as exclusively simple-tocheck parameters have to be controlled in the
process. As the etching process is a dry process,
there are no etching and rinsing solutions, and
there is thus less effluent to be processed in
the plant.—Siemens.

new
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(Scientific-Atlanta)
Satellite earth terminal

Facsimile transceiver
□ The Dr.-lng. Rudolph Hell GmbH facsimile
transceiver can receive and transmit messages,
sketches drawings and charts via either radio
or telephone channels. The unit, the FB 128, is
a fully transistorized unit complying with DIN,
VDE and FTZ regulations.
The transceiver is specifically designed for
mobile operation, which is reflected in the
shock-proof housing which, combined with the
paint finish, makes the equipment suitable for
use in the tropics.
Two versions are available, an AM and a FM
model, each, though, features similar specifications the main differences occuring in the
drum speed and picture frequency: 180 rev/min
for the FB 128/AM and 90 rev/min for the
FB128/FM.
The operating power requirement is 100 W at
either 105 or 240 V 50/60 Hz, switchable at the
separate power supply. Total all up weight of
the system is approximately 43 kg.—Hell.
(Dr.-lng. Rudolph Hell GmbH, Postfach 629,
D-2300 Kiel 14 (Federal Republic of Germany)—
Telephone: 20011)

Satellite earth terminal
(Siemens)
The chemically etched structures in the photo
above are characterized by undercutting below
the photo-mask and the curved side walls. The
ion-etched structures in the photo below are
characterized by smooth, straight side walls

□ Scientific-Atlanta, Incorporated has introduced its series 8000 video satellite earth
terminal, designed to furnish network quality
video and audio signals to broadcasters and
other users needing unattended satellite
terminals.

The series 8000, which uses a 10 m antenna, is
designed to survive 200 km/h winds and severe
environments, yet can be quickly and easily
installed without heavy erection equipment. It
is for the reception of audio and video signals,
to amplify and down convert them for distribution through existing broadcast equipment.
Transmission capabilities may be added by the
addition of a video exciter, high power amplifier
and associated transmission lines.—ScientificAtlanta.

(Scientific-Atlanta, Inc., 3845 Pleasantdale Road,
Atlanta, Georgia 30340 (United States)—
Telephone: (404) 449-2000)

Microprocessor-controlled telex
□ The use of a microprocessor in the new
series of teleprinters announced by Philips'
Telecommunicatie Industrie BV offers greater
ease of operation and flexibility than was
hitherto possible.
The microprocessor—the use of which is a
logical step in the evolution of electronic telex
and data terminals—is a small, low cost
component employing LSI technology, capable
of performing numerous other tasks besides
the normal control and supervisory functions.
Firmware instructions for controlling and
verifying machine operations are stored in a
programmable read-only memory together
with all the basic electronics which are mounted
on a single printed circuit board, whereas the
interface electronics are located on a separate
plug-in unit.
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The PACT machines (programmed all-purpose
communication terminal) are intended for two
fields of application: the PACT 200 for telex and
telegraph use over private or leased circuits
and the PACT 500 for data communications.

Adding optional equipment can increase the
functions and versatility of either service
channel. Such options include loud speaker
calling, handset-hook switch, 2- or 4-wire
extension, supervisory and E&M signalling.
In its basic configuration, the service channel
operates as an intercom whereby the speaker/
amplifier is on line for incoming calls while the
user pushes the panel-mounted " talk " switch
and answers through the speaker.—Granger.

Autodialler
□ Manufactured by Pye TMC Limited is a
modular printed circuit board which is capable
of storing and accessing 96 different telephone
numbers up to 21 digits in length. Based on
MOS-LSI devices it provides facilities for
single-key dialling of pre-recorded numbers;
keypad dialling of any other number; and

(Granger Associates, Inc., 120 Independence
Drive, Menlo Park, California 94025 (United
States)—Telephone: (415) 321-4175)

Green LED

(Foto Studio Kemper)

□ Siemens AG is introducing to the market a
green LED with a luminous intensity of 30 mcd
at an operating current of 10 mA. Its predecessor produced only 5 mcd at 20 mA. Since

Microprocessor-controlled telex

The keyboard requires only a light finger
pressure and interfaces directly with the i.e.
components, thus obviating the need for any
mechanical or optical conversion. Though the
new teleprinters are entirely novel in concept,
they fully comply with CCITT recommendations.—Philips.
(Philips' Telecommunicatie Industrie BV, PO
Box 32, Hilversum 1301 (Netherlands)—
Telephone: 31 2150 91850—Telex: 43712)

(Pye)
Autodialler

Service channel
automatic recording of the last number entered
via the keypad (for try again ').

□ Granger Associates, Incorporated is marketing its models 6901A and 6901B service channels
for use with G/A models 6004 or 6010 radio or
similar communications equipment. Both equipments use the same service channel plug-in
modules. The difference is that the 6901A is
wired to accept five 36A multiplex channels
designed for low density or spur applications
while the 6901 B is for high density systems or
RF repeaters without multiplex drops.

4

Although keys are not normally supplied with
the module, the maker can advise on suitable
types to meet the users' specification. It is
provided with a PC edge connector for plugging
into OEM equipment and is shielded from
mechanical damage by a metal cover. Any
number of modules can be banked to provide
the desired storage.—Pye.
(Pye TMC Ltd, Martell Road, Dulwich, SE21 8EF
(United Kingdom)—Telephone: 01-670-2211)
(Siemens)
Green LED

(Granger)
Service channel
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Noise suppressor/DC block line

the diode, LD 57 C, is rated for up to 60 mA,
it is claimed to be first LED on the market
which not only makes itself visible as a lightspot but can also appreciably illuminate its
su rrou nd i ngs.—Siemens.

□ Singer Products Company, Incorporated
has introduced a line of Midwest Microwave
broadband noise suppressors with choice of
either stainless steel " SMA" connectors
(models 2537 and 2538) or APC-7 connectors
(models 2548 and 2549).

(Siemens AG, Postfach 3240, D-8520 Erlangen 2
(Federal Republic of Germany)—Telephone:
(09131) 7-3394)

The units operate over the frequency ranges of
100 MHz to 12.4 GHz and 100 MHz to 18.0 GHz.
Construction is both an inner and outer block
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and a DC working voltage rating of 200 V. The
maximum VSWR are: 100 MHz to 8.0 GHz—
1.20; 8.0 to 12.4 GHz—1.25; 12.4 to 18.0 GHz—
1.35.
Units with APC-7 connectors have an overall
length of less than 81.3 mm and a body diameter
of 25.4 mm. The maximum insertion loss is
0.45 dB from 100 MHz to 18.0 GHz.

provide 9600, 7200 and 4800 bit/s speeds
respectively on the outbound master side in
polled networks. An inbound automatic " gearshift " mechanism permits inbound poll responses to begin at 2400 bit/s and automatically
shifts both master and slave modems up to
4800 bit/s if the length of the response message
makes the use of that higher speed appropriate.
The result is a claimed 9 ms response time for
all messages with an effective inbound throughput of 4800 bit/s.
The CCITT Recommendation V.27 compatible
LSI 481 operates at 4800 bit/s and is compatible
with all other V.27 modems. Strap on standard
fast train modes also provides multipoint
operational capability. The LSI 48D applies LSI
technology to the signal processing techniques
of the earlier codex dial modem. Initial equalization time is given as 180 ms and 50 ms is
quoted for line turnaround.—Codex.
(Codex Corporation, 15 Riverdale Avenue,
Newtown, Massachusetts 02195 (United States)
—Telephone: (617) 969-0600)

FM terminal
□ Coastcom has introduced a series of FM
single programme channel per carrier (SPCPC)
terminals which are designed to provide
programme audio transmission via satellite
links in conjunction with SCP telephony
channels. Designated the SBC 411, this system
is a " stand alone " terminal capable of interfacing at any IF frequency from 50 to 100 MHz.
A receive tracking filter and 2:1 broadcast
quality audio dynamic range compandor
provides the necessary performance margin.
This permits the SBC 411 to be used with
small " bush " earth stations utilizing a full
transponder as well as " standard " earth
stations in the half transponder mode, wherein
PAL or NTSC video occupies one half the
transponder with SCPC telephony and programme channels in the other half. Stereophonic or quadrophonic programming can be
achieved by simultaneous transmission of two
or four SBC 411 SPCPC channels.
Features of the SBC 411 include a claimed
70 dB dynamic range, a 10 dB of headroom with
+18 dBm peak programme output, 0.5% THD
and less than 7.5° phase difference between
stereo channels.

Ultrasonic remote control unit

(Singer)

□ Motorola Incorporated has announced a
CMOS 27-channel ultrasonic transmitter and a
companion NMOS receiver which together
form a complete remote control system for
television and other applications. The system is
used in conjunction with a 22-button keyboard
to give a viewer remote control of all the uservariable functions of a television receiver.

Units with " SMA " connectors have an overall
length of less than 58.4 mm and a body diameter
of 19 mm. The maximum insertion loss is
0.54 dB from 100 MHz to 18.0 GHz.—Singer.

When used in conjunction with a television
receiver, the ICs allow remote selection of up
to 12 channels, three 60-step analogue channels,
automatic switch-on when channel is selected,
automatic muting of sound during channel
change and switch-on, two auxiliary outputs,
dual switching outputs (PAL or SECAM) and a
strobe output for use with on-screen displays.

Noise suppressor/DC block line

(Singer Products Company, Inc., Electronics
Division, One World Trade Center, Suite 2365,
New York, NY 10048, United States)

High-speed moderns
□ Codex Corporation has announced its third
generation family of high-speed data modems
incorporating custom designed large scale
integrated (LSI) technology. The new modem
line consists of eight basic LSI modems, including three totally new models. Each is packaged
in 133x216x458 mm unit weighing less than
6.8 kg and using less than 15 W.
The LSI series includes the LSI 9600, LSI 7200
and LSI 4800 which operate at 9600, 7200 and
4800 bit/s respectively for full-duplex operation
over standard 3002, M102 or equivalent voice
grade lines; the LSI 96FP, LSI 72FP and LSI
48FP "fast-poll" multipoint units which

The MC14422 generates up to five output
frequencies which are transmitted in an output
sequence which lasts for four time periods. A
non-integral variable frequency divider is used
to derive the output frequencies from an onchip 919.222 Hz LC reference oscillator. These
lie in the range 34.688 to 42.755 Hz. An RC
oscillator, running at a lower frequency,
determines the speed at which the keyboard is
scanned and the length of the output sequence.
The NMOS receiver (MC6525) is based on the
superheterodyne principle and has multiple
repetitive verification of the received code to
further increase system security. With a
sensitivity of 250 mW r.m.s. the MC6525 can
be driven from a relatively low gain peramplifier. Reset of the receiver logic is performed
automatically when the MC6525 is re-powered.

The audio bandwidth of a particular channel
can be changed between 5, 10 and 15 kHz
merely by exchanging a single plug-in module
in both the transmit and receive terminals.—
Coastcom.

(Coastcom, 2346 Stanwell Drive, Concord,
California 94520 (United States)—Telephone:
(415) 825-7500)

Television picture tubes
□ A series of six black-and-white television
tubes feature 130 V guns and quick-heating
cathodes. By using the tubes with a Vg2 of
130 V, manufacturers of solid-state television
receivers can make important savings in
component and assembly costs. The guns can
be directly supplied from the receiver supply
voltage.
With the introduction of the new tubes NY
Philips now offers the setmaker a choice from
13 types. For portable receivers, a new
229 mm tube with a deflection angle of 90°,
and 356 and 432 mm tubes with a 110° deflection
angle are now available in addition to an existing
305 mm tube, all with a 20 mm diameter neck.
For table and console models, there are 432,
508 and 610 mm types with 110° deflection and
a 28.6 mm wide neck.—Philips.

—Motorola.

(Motorola Semiconductor Products SA, Alte
Landstrasse 101, 8702 Zollikon, Switzerland)

(NV Philips' Gloeilampenfabrieken, Elcoma
Division, PO Box 523, Eindhoven (Netherlands)
—Telephone: 040-78 4616)
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IC comparator
□ The SP 750 B high speed comparator is
designed for use in ultra-fast analogue-todigitial converter systems, as used in radar and
video processing equipments. The basis of the
Plessey IC is a fast comparator with a combined
latch facility which allows it to be used in the
hold mode. This comparator is said to be able
to acquire and hold an input signal in a
maximum of 2 ns.
In addition to the basic comparator, the device
offers gating for decoding the comparator
outputs in a multilevel comparator chain;
wired OR outputs for decoding for 4-bit lines;
and a switched precision current source. These
features, the maker states, enable an all-parallel
converter to be built to 4-bit accuracy, with a
low package count and a few external resistors,
capable of operating at rates of up to 100
million samples per second.
By summing the current outputs an additional
D to A facility is obtained for use in parallelseries-parallel conversion methods. A converter of this type is claimed to be capable of
operating at up to 30 million samples per
second at 8-bit accuracy.
The SP 750 B, which is packaged in 16-pin DIL,
has a claimed 5 mV maximum offset, 2 ns
maximum set up time and propagation delay of
3.5 ns.—Plessey.
(Plessey Semiconductors,
Cheney Manor,
Swindon, Wiltshire (United Kingdom)—Telephone: 0793 6251—Telex: 449637)

The line covers the broad frequency-range of
7 to 18 GHz with standard units providing
tuning ranges up to 10 GHz. Special RF circuits
allow a choice of outputs ranging from 10 to
50 mW while spurious and harmonic signals
are kept low.
An integral mu-metal magnetic shield makes
each oscillator virtually unaffected by external
magnetic fields, thus reducing FM noise induced
by adjacent components.—Varian.
(Varian, Solid State Division, 611 Hansen Way,
Palo Alto, California 94303 (United States)—
Telephone: (415) 493-4000)

The 8121 printer writes up to 180 characters
per second and can be directly connected to
the video terminal. The 8112 printer station
version can interoperate with several video
terminals connected to the 8170 or 8171
multiple control units and thus function as a
central output printer. It is also possible for
the printer station to be directly accessed from
the EDP system.—Siemens.

Microwave tuning screws

(Siemens AG, Postfach 3240, D-8520 Erlangen 2
(Federal Republic of Germany)—Telephone:
(09131) 7-3394)

□ Tekelec-Airtronic SA has introduced a range
of microwave tuning screws for introducing a
variable reactance into waveguides, cavities and
other microwave resonant structures. They are
for applications requiring precision, low loss
tuning permitting costly mechanical and
electrical tolerances to be relaxed.

Transmission monitor

The self locking design eliminates the need for
locking nuts and assures stable, noise free
adjustments in applications from L to Ka band.
Four types are available: metallic tuning screws,
dielectric tuning screws, LC tuning screws and
resistive tuning screws.—Tekelec-Airtronic.
(Tekelec-Airtronic SA, BP n° 2, 92310 Sevres
(France)—Telephone: (1) 626-02-35)

YIG-tuned Gunn oscillators
□ The Varian 9080 series of YIG-tuned Gunneffect oscillators, is said to be ideal for use in
sweep generators and spectrum analysers, as
well as other commercial applications in laboratory test facilities.

The capacity of the video data terminal is 1920
characters and besides capital and small letters
it is possible to display the umlaut diacritic,
paragraph signs and simple diagrams consisting
of vertical and horizontal lines. Another feature
is the facility of cursive, dimmed or flashing
displays. The appropriate sections of the text
are marked, with a light pen.

□ Sanders Instruments, Incorporated has
introduced
a
multi-purpose transmission
monitor for measurements on voice and
programme line channels. The TMS-75 combines
functions of level meter, noise meter, frequency
counter and transmitter. Key features are its
size (44.5 mm high) and ease of operation
provided by colour-coded function switches
and extra-large digital readouts.
The transmitter provides continuous tuning
from 50 Hz to 20 kHz in two ranges, with
frequency lock capability at 100 Hz intervals.
The TMS-75 includes 1004 Hz holding tone and
automatic ranging for noise measurement.

Gigahertz-trimmers
□ Tekelec-Airtronic SA has announced the
availability of Gigatrim (gigahertz-trimmers)
which are tiny variable capacitors providing a
straightforward technique for fine-tune R.F
hybrid circuits and MICs. They replace time
consuming cut-and-try adjustment techniques
and trimming by interchange of fixed capacitors.
(Sanders)
Gigatrims are in four standard configurations
and a range of capacitance values from 0.31.2 pF to 0.8-8 pF.—Tekelec-Airtronic.

Transmission monitor TMS-75

(Tekelec-Airtronic SA, BP n° 2, 92310 Sevres
(France)—Telephone: (1) 626-02-35)

The TMS-85 transmission line monitor is a portable transmission line monitor for voice and
programme channel measurements; it features
a built-in battery pack with recharger. The
instrument combines standard monitor functions of level meter, noise meter, frequency
counter and transmitter.

Terminal system
for remote data processing

(Varian)
YIG-tuned Gunn oscillators
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□ Siemens AG has introduced a system of
matched terminal units for remote data processing known as Transdata 810. It comprises a
video data terminal, a printer station and two
multiple control units, all of which can be
connected to systems in the Unidata 7000
series and the Siemens 4004.
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It includes automatic ranging for noise measurement and selectable C-notch or 3 kHz filters.
The transmitter gives a continuous tuning
coverage from 50 Hz to 20 kHz with frequency
lock capability at 100 Hz intervals.—Sanders.
(Sanders Instruments, Inc., 2452 Charleston
Road, Mountain View, California 94043 (United
States)—Telephone: (415) 965-9088)
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Key to signs:

Valid only for the franking of service mail of the

Single series

International Telecommunication Union. Geneva

Series in blocks of 4
FDC First day cover, complete series
Bo

Sheets of 50/25 stamps

Please print address
Surname and first name

Street

Locality

3.75 Sw.fr.

Serjes

Price

un"
used
used

*

□

Number

Number

Series 271

272

0.80 Sw.fr.

Price

©

3.75

Number
Serjes

un"
used
used

*

□

—.80

2y3

2.30 Sw.fr.

Price

©

©

□

2.30

EB

15.-

ffl

3.20

S

9.20

Bo

187.50

Bo

40.—

Bo

57.50

Method of payment
Put a cross in the appropriate square

□ COD
□ Payment in advance
plus postage *
□ Current account

* postage (payment in advance)
Switzerland 1.10 Sw. fr.
other countries 2.30 Sw. fr.
Orders of 100 Sw. fr. or more are
postage-free

unused
used

Date
Signature .

review
of reviews
f

•

FRENCH
Echo des recherches (L'). Centre national
d'etudes des telecommunications, 38-40, rue du
General-Leclerc, 92131 Issy-les-Moulineaux.
Annee 1976. N° 83. P. 4-11. Revel M., Roche B.
Utilisation de brasseurs de voies et de transmultiplexeurs dans un reseau numerique —
P. 20-27. Estivals J., Houssin J.-P., Issler R.
Le programme d'essais des satellites SYMPHONIE — P. 28-37. Poncin /., Sabatier J.
Systeme de codage numerique de 1'image de
television: le projet OCCITAN.
Electronique. Fachschriftenverlag Aargauer
Tagblatt AG, Bahnhofstrasse 39-43, 5001
Aarau. Annee 1976. N° 1/2. P. EL 5-EL 8.
Hammerling H., Schairer W. Semiconducteurs
pour communications par fibres de verre.
Electronique et microelectronique industrielles.
9, rue Jacob, 75006 Paris. Annee 1976. N° 216.
P. 37-43. Zulauf J. M. Apres les dispositifs
electromagnetiques et acoustiques: les transmissions sans fil a courte distance se mettent
aux infrarouges.
Haut-parleur (Le). Edition Electronique professionnelle, 2 a 12, rue de Bellevue, 75019
Paris. Annee 1976. N° 1543. P. 16-18. Creesey
D. R. Controle mobile et mise au point
«in situ» des radiotelephones — P. 20-29.
Ferretti M. La telecopie: en quete du courrier
instantane.
Ondes courtes-Informations. Union des radioclubs, 32, avenue Pierre- ler de Serbie,
75008 Paris. Annee 1976. N° 58. P. 5-6.
Station terrienne (Systeme « Symphonie ») —
P. 15. Lecomte B. DX-Television.
Postes et Telecommunications. Ministere des
Postes et Telecommunications, 20, avenue
de Segur, 75700 Paris. Annee 1976. N° 242.
P. 3-9. Pour installer le telephone.
Radio-REF. Reseau des emetteurs franqais,
2, square Trudaine, 75009 Paris. Annee 1976.
Mars. P. 189-194. Rivat G. Transmetteur
automatique d'appels telegraphiques — P. 198.
Reseau ANRA-REF securite civile — P. 199203. Roussey C. Regies concernant l'etablissement des stations d'emission pour minimiser
le champ hertzien indesirable.
Radiodiffusion-television. Information Promotion Franqaises, 12, rue des Fosses SaintMarcel, 75005 Paris. Annee 1975. N° 39.
P. 1-12. Trichot C. La mire composite couleur
sur les reseaux de telediffusion de France.
Revue Brown Boveri. BBC Societe anonyme
Brown, Boveri et Cie, 45401 Baden/Suisse.
Annee 1975. N° 10/11. P. 466-470. Gloor H.,
Lenarcic V. Le nouveau centre d'emission
a ondes longues de grande puissance
« Varsovie I».

A list of articles in other technical publications which may be of interest to readers of the
Journal. The articles are listed under the language of the publication.

Revue de 1'UER.* Union europeenne de
radiodiffusion, Centre technique, 32, avenue
Albert-Lancaster, 1180 Bruxelles. Annee 1976.
Fevrier. P. 2-11. Kopitz. D. Les travaux de la
Conference administrative regionale de radiodiffusion a ondes kilometriques et hectometriques (2e session) — P. 12-20. SauvetGoichon D. Une methode de planification
d'un systeme de radiodiffusion par satellites —
P. 21-24. Choix de la polarisation pour les
nouveaux services en bande II.
Revue du CETHEDEC. Centre d'etudes
theoriques de la detection et des communications, 26, boulevard Victor, 75996 ParisArmees. Annee 1975. N° 44. P. 2-12. Grandvaux B. Les etudes de propagation acoustique
sous-marine — P. 21-24. Dujardin J. Propagation acoustique dans l'eau.
Toute 1'electronique. 9, rue Jacob, 75006 Paris.
Annee 1976. Mars. P. 46-49. Brumeau J.
Emploi des diviseurs programmables dans les
synthetiseurs UHF.

ENGLISH
AEG-Telefunken Progress. Elitera-Verlag,
Fritz-Wildung-Strasse 22, 1000 Berlin 33
(Grunewald). Year 1975. No. 3. P. 74-79.
Heer R., Oberbeck H., Tegel O. The radio
relay system FM 300-1800-TV/l 1200 —
P. 85-87. Rother D. A variable carrier frequency
system for 12 to 120 channels—Portable
construction model.
Alta Frequenza. Associazione Elettrotecnica
ed Elettronica italiana, Viale Monza 259,
20126 Milano. Anno 1976. N. 2. (English
issue). P. 91 3 E—97 9 E. Calandrino L.,
Crippa G. Digital radio relay systems with
MSK modulation—P. 98-10 E—106-18 E.
Damosso E. D., De Padova S. Some considerations about sky noise temperature at
frequencies above 10 GHz.
Amateur Radio. Journal of the Wireless
Institute of Australia. PO Box 150, Toorak,
Victoria 3142. Year 1976. January. P. 5, 7.
Wilson G. Further modifications to the
FT101B—P. 8-9. van der Harst A. Elimination
of overload on the FT101B—P. 15. Hagoort C.
L-Network coupler for 20 metre end fed wire
antenna.
ASBU Review. Arab States Broadcasting
Union, 22 A, Taha Hussein Street, Zamalek,
Cairo. Year 1975. October. P. 2-14. Yousif A.
The effect of multiple C. W. and envelopemodulated signals passed through limiters—
P. 15-23. ElYehia W. The Arab Agency for
TV news exchange, reality and aspiration.
* This review is also published in English
under the title EBU Review.

Bell Laboratories Record. 600 Mountain
Avenue, Murray Hill, New Jersey 07974.
Year 1976. February. P. 30-33. Neville S. M.,
Royer R. D. Controlling large electronic
switching systems—P. 45-49. Penzias A. A.,
Schneider M. V. Millimeter-wave integrated
circuits for radio systems.
Bell System Technical Journal (The). American
Telephone
and
Telegraph
Company,
195 Broadway, New York, NY 10007.
Year 1976. No. 1. P. 1-36. Spang T. C. Lossnoise-echo study of the direct distance dialing
network—P. 37-58. Duttweiler D. L. The
jitter performance of phase-locked loops
extracting timing from baseband data waveforms.
Broadcasting.
Broadcasting
Publications
Incorporated, 1735 DeSales Street, NW
Washington DC 20036. Year 1976. Feb. 2.
P. 19-22. Battle joined in new debate on
national cable policy.
Feb. 9. P. 25-26. Justice joins cable attack on
FCC's siphoning rules.
COMBROAD. Commonwealth Broadcasting
Association, Broadcasting House, London
W1A 1AA. Year 1976. January-March.
P. 1-9. Fifty years of television—P. 10-12.
Rao B. S. S. Radio's role in rural development
in India—P. 17-20. National training centre
in Malaysia.
Communications International. Northwood
Publications Limited, 49-50 Hatton Garden,
London EC1N 8XS. Year 1976. March. P. 18,
20, 21. Demmel F. Determining the parameters
of active receiving antennae—P. 26, 31.
Schilling D. Computer communications without tears.
Control andlnstrumentation. Morgan-Grampian
House, Calderwood Street, London SE18 6QH.
Year 1976. February. P. 22-23, 25. Thornley A.
Designing a microcomputer-based control
system.
CQ. The Radio Amateur's Journal, 14
Vanderventer Avenue, Port Washington,
NY 11050. Year 1976. January. P. 18-24,
75. Cohen T. /., Jacobs G. Solar activity
update: The transition years—P. 45-48, 74.
Orr W. I. Antennas: Moonbounce antennas
and EME—P. 50-51, 73. Ray L. Interlaced
elements for Yagi antennas.
Electronics and Instrumentation. The official
organ of the South African Institute of
Measurement and Control, c/o Thomson
Publications SA (Pty) Limited, The Marcuson
Centre, cnr. Menton and Park Roads,
Richmond, PO Box 8308, Johannesburg.
Year 1976. January. P. 14-15. Television
centre on the air—P. 17. Microwave system
relays signal—P. 21. Transmitter and antenna
details.

TELECOMMUNICATION JOURNAL - VOL. 43 - VI/1976

447

review of reviews

February. P. 30-31. LED displays now lead
the field—P. 33. Liquid crystal displays
making inroads.
Electronics and Power. Institution of Electrical
Engineers, Savoy Place, London WC2R OBL.
Year 1976. No. 2. P. 106-112. Young L.
Microwaves—a review of recent applications
and developments.
International.
McGraw-Hill
Electronics
Building, 1221 Avenue of the Americas,
New York, NY 10020. Year 1976. No. 4.
P. 29-30. Liquid crystals produce image for
flat TV display—P. 116-121. Coe J. E.,
Oldham W. G. Enter the 16,384-bit RAM.
No. 5. P. 76. Arnold W. F. Britain to get wired
city—via telephone.
Ericsson Technics. Telefonaktiebolaget LM
Ericsson, 126 25 Stockholm. Year 1975.
No. 4. P. 209-215. Peiram L. A note on the
distribution of the number of scans between
successive calls when scanning a Poisson
call arrival process—P. 217-246. Rydbeck N.,
Sundberg C. E. Techniques for introducing
error-correcting codes into TDMA satellite
communication systems.
GTE Automatic Electric Technical Journal.
GTE Automatic Electric Incorporated, Northlake, Illinois 60164. Year 1976. January.
P. 2-10. Buedel C. K., Wolff R. W. No. 1
EAX microprocessor-controlled universal
message system.
IEEE Journal of Quantum Electronics. Institute of Electrical and Electronics Engineers,
Incorporated, 345 East 47 Street, New York,
NY 10017. Year 1975. No. 11. P. 881-892.
Ganiel U., Hardy A., Neumann G., Treves D.
Amplified spontaneous emission and signal
amplification in dye-laser systems.
IEEE Spectrum. The Institute of Electrical
and Electronics Engineers, Incorporated,
345 East 47 Street, New York, NY 10017.
Year 1976. February. P. 34-39. Wilmotte R.
TV look-ahead—P. 59-65. Lusignan B. B.,
Potter J. G., Janky J. M. The co-op in the
sky—P. 66-70. Gibson R., Kleen W. J.
Europe's " NASA " gets off the ground.
on
Electromagnetic
IEEE
Transactions
Compatibility. Institute of Electrical and
Electronics Engineers, Incorporated, 345 East
47 Street, New York, NY 10017. Year 1976.
February. P. 2-8. TescheF. M., Neureuther A. R.
The analysis of monopole antennas located on
a spherical vehicle: Part 1, theory—P. 8-15.
Tesche F. M., Neureuther A. R., Stovall R. E.
The analysis of monopole antennas located
on a spherical vehicle: Part 2, numerical and
experimental results—P. 42-45. Ristorcelli
C. T. Electromagnetic interference from
pocket calculators.
IEEE Transactions on Power Apparatus and
Systems. Institute of Electrical and Electronics
Engineers, Incorporated, 345 East 47 Street,
New York, NY 10017. Year 1976. JanuaryFebruary. P. 49-58. Bianchi G., Luoni G.
Induced currents and losses in single-core
submarine cables.
448

Interavia. 86 Avenue Louis-Casai, PO Box 162,
1216 Cointrin, Geneva. Year 1975. No. 12.
(English edition). P. 1252-1256. Boyle D.
Telecom 75—applications satellites to the fore.
InterMedia. International Broadcast Institute
Limited, Tavistock House East, Tavistock
Square, London WC1H 9LG. Year 1976.
No. 1. P. 18-20. Kittross J. M. A modest
proposal to re-structure US television—P. 22.
Educational broadcasting in Australia—P. 2223. Keulemans T. The case for satellites.
Japan Telecommunications Review. Nippon
Telegraph and Telephone Public Corporation,
1-6, Uchisaiwai-cho 1-chome, Chiyoda-ku,
Tokyo 100. Year 1976. January. P. 3-10.
Kimura T., Ohara S. Recent advances in
optical fiber transmission technology— P. 1722. Makino M., Nishiuma M. CP 10 small
crossbar PABX—P. 32-36. Nishino K.,
Yamada Y., Matsuki M. New 2 GHz tropospheric-scatter television transmission system.
Microwave Journal. Horizon House, 610
Washington Street, Dedham, Massachusetts
02026. Year 1976. January. P. 40, 42-45, 68.
White C. E. Surveillance receivers—Today
and tomorrow—P. 53-55, 69. Schoenberg J. P.,
Maninger L. Design techniques for 18-40 GHz
solid-state tuners—P. 57-60 Ratliff P. C.,
Cherry W., Gawronski M. /., Goldie H.
L-Band receiver protection.
February. P. 42-44, 60. Szente P. A., Adam S.,
Riley R. B. Low-barrier Schottky-diode
detectors.
Philips Research Reports. NV Philips' Gloeilampenfabrieken, Eindhoven. Year 1975.
December. P. 385-435. van den Elzen H. C.
On the theory and the calculation of worstcase eye openings in data-transmission systems.
Proceedings of the IEEE. The Institute of
Electrical and Electronics Engineers, Incorporated, 345 East 47 Street, New York,
NY 10017. Year 1976. February. P. 228-238.
King R. W. P. The many faces of the insulated
antenna—P. 280-281. Ashworth D. G.,
Davies P. A. The Doppler effect in a reflecting
system.
Proceedings of the Institution of Electrical
Engineers. Savoy Place, London WC2R OBL.
Year 1976. No. 3. P. 200-202. Schweicher E.,
Laloux A. Influence of a metallic cylinder on
the radiation of a microwave antenna.
Radio and Electronic Engineer (The). Institution
of Electronic and Radio Engineers, 8-9 Bedford
Square, London WC1B 3RG. Year 1976.
No. 2. P. 69-75. Al-Araji S. R., Olivera J. R.
An automatic clarifier for s.s.b. speech
communication.
Short Wave Magazine (The). 29 High Street,
Welwyn, Hertfordshire AL6 9EE. Year 1976.
No 1. P. 26-29. Vears J. C. Marine VHF for
Yachts.
Siemens Review. Siemens Aktiengesellschaft,
Postfach 3240, 8520 Erlangen. Year 1976.
No. 1. P. 3-8. Koubek M. INTERPLEX, a
high-resolution single-tube color TV camera
system—P. 9-12. Bechteler M. Color vidicon
XQ 1365, a camera tube for single-tube color
TV cameras.
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Telecommunications and Radio Engineering.
(English edition of 3jiecTpocBH3b and Pa^noTexHHKa). Publishers: Scripta Publishing
Company, 1511 K Street, NW, Washington,
DC 20005. Year 1975. No. 2. P. 1-6. LebedevKarmanov A. /., Glazman E. S., KozlovskyM. M.
Television transmitters modulated at an
intermediate frequency—P. 7-10. Kustaryev
A. K., Deryugin N. G. Control of the fidelity
of color rendition in television—P. 19-21.
Shamshin I. A. The prospects for the development of cable broadcasting in the USSR—
P. 22-23. Mishenkov S. L., Nyurenberg V. A.
Frequency preemphasis in broadcast program
transmission channels—P. 34-38. Vyaznikov
V. V., Shergina Z. A. Effect of propagation
conditions on the quality of communications
in a short-wave radio channel multiplex system.
Telecommunications (TCS). Horizon House,
610 Washington Street, Dedham, Massachusetts
02026. Year 1976. January. P. 23-24. Trends
in telecommunications—P. 27-29. Bellairs C. K.
The communications user's viewpoint of 1976.
February. P. 15. Lobb J. C. Shaping a better
world through telecommunications—P. 28C28F, 28H. The growth of the telephone in
Europe 1876-1976—P.41-44,46. Fuhrmann J. J.
A glance at the electronic switching world—
P. 48, 51-52. Calvetto G. Public and private
telex networks.
Telephony. 53 West Jackson Boulevard,
Chicago, Illinois, 60604. Year 1976. No. 6.
P. 56, 58, 60. Simplcins A. B. Locating dirty
opens in PIC cable.
No. 7. P. 32, 36, 38. Epperly W. F. Jr. Low
noise preamplifiers boost microwave channel
capacity.
Wireless World. Dorset House, Stamford
Street, London SE1 9LU. Year 1976. March.
P. 44-47. Hosking M. W. Radar targets—
P. 48-52. Read D. C. F. M. tuner designs—
P. 68-70. Television from India (reports from
Dublin and Sheffield).
Zodiac. Cable and Wireless Limited, Mercury
House, Theobalds Road, London WC1X 8RX.
Year 1976. No. 11. P. 9-11. Wilson J. P.
Small telephone systems in far away places—
P. 14-15. Milton R. Turnkey telecommunications—P. 18-19. Rees I. Small dishes are
big business.

SPANISH
Electronica y Fisica Aplicada. Centro de
Investigaciones Fisicas Leonardo Torres
Quevedo, Serrano, 144, Madrid-6. Ano 1975.
N.° 4. P. 165-176. Asenjo F. /., Diaz
Hernanz M., Martin C., Barrero J., Villar R.,
Martinez M., Fontecha J. L. Estudio parametrico de las caracterlsticas R. F. de antenas
desplegables para satelites.
Mundo Electronico. Boixareu Editores SA,
Avenida Jose Antonio 594, Barcelona-7.
Ano 1976. N.° 50. P. 59-66. Ausejo R. Contadores de frecuencia y de tiempo.
Postas Argentinas. Empresa Nacional de
Correos y Telegrafos (ENCOTEL), Sarmiento
151, 4.° piso, oficina 423, Buenos Aires.
Ano 1976. N.° 372. P. 2-3. Comunicaciones
maritimas mediante satelites.

review of reviews

Revista Espanola de Electronica. Ediciones
tecnicas REDE, Apartado 5252, Barcelona.
Ano 1976. N.° 256. P. 20, 23. Mendoza P.
TVC: Anomalias originadas por la instalacion
de antena.
Teledato. Revista de la Direccion General de
Telecomunicaciones, Publicaciones Telecomex,
Torre Central de Telecomunicaciones, Avenida
Nino Perdido y Cumbres de Acultzingo,
Mexico 12, DF. Ano 1975. N.os 12-13. P. 23-24.
Bautista Chagoya A. Las telecomunicaciones
rurales como factor dinamico para el desarrollo integral del pals.

QRV Amateur-Radio. Postbox 585,7 Stuttgart 1.
Jahrgang 1976. Marz. S. 124-126. StolzenbergP.
Der Antennenrotor—einmal anders betrachtet.
April. S. 191-193. Amateurfunk in Korea —
S. 194-196. Brandt H. J. Amateurfunk unter
10 kHz.
Radio Mentor Electronic (RME). Verlag
Neuer Merkur GmbH, Ingolstadter Strasse
63 a, 8000 Miinchen 46. Jahrgang 1976.
Heft 3. S. 090. 8-Kanal-Ton auf Videoband —
S. 096. Kleinparabol fiir Satelliten-Erdefunkstellen.
Rundfunktechnische Mitteilungen. Institut fiir
Rundfunktechnik GmbH, Mittel weg 113,
2 Hamburg 13. Jahrgang 1975. Heft 6.
S. 249-256. Wischmann U. Riickumsetzung
und VHF-UHF-Verteilung.

OTHER LANGUAGES
German
CQ-DL. Amateurfunk-Zentrum des DARC,
Postfach 1155. 3507Baunatal 1. Jahrgang 1976.
Nr. 3. S. 84-85. Schilling H. J. Das UKWFM-Relaisfunkstellen-Netz des Amateurfunkdienstes in der Bundesrepublik Deutschland und Berlin (West).
Nr. 4. S. 116-117. Pietsch H. /. RTTYZwischenspeicher DJ 6 HP 021 — S. 118-120.
Koch O. Eine Antennenrauschbriicke.
Elektrotechnik und Maschinenbau. SpringerVerlag, Postfach 367, 1011 Wien. Jahrgang
1976. Heft 3. S. 97-105. Wasserrab T. Anmerkungen zur linearen Theorie der Siliziumleistungsdioden.
Fernmelde-Ingenieur (Der). Verlag fiir Wissenschaft und Leben Georg Heidecker, 11 Kiilsheimerstrasse, 8532 Bad Windsheim. Jahrgang 1976. Heft 3. Kratzig S. Ein neues
zur Kostenoptimierung von
Verfahren
Fernmeldenetzen (2. Teil).
Frequenz. Zeitschrift fur Schwingungs- und
Schwachstromtechnik, Fachverlag Schiele und
Schon GmbH, 11 Markgrafenstrasse, 1
Berlin 61. Jahrgang 1975. Nr. 11. S. 312-321.
Sodeikat H. Messungen mit dem radomSHF-Modell des Satelliten
geschiitzten
«Symphonie» auf dem Freifeldantennenmessplatz des C.N.E.T.
Jahrgang 1976. Nr. 2. S. 26-31. Baur K. Die
Interferenzanalyse als Mittel der Peiltechnik
(Teil II) — S. 38-42. Isailovic J. R. Arbeitsweise eines pradiktiven Systems fiir Fernsehiibertragung bei veranderlichen Bedingungen
unter Beriicksichtigung der Eigenschaften des
Gesichtssinnes.
Funkschau. Franzis-Verlag, Postfach 37 01 20,
8000 Miinchen 37. Jahrgang 1976. Heft 5.
S. 171-173. Kroll G., Ong K. K. Digitales
Abstimmsystem fiir Fernsehempfanger.
Heft 6. S. 215-216. Effenberger K. P. Mehrkanalige Tonaufzeichnung mit Hilfe digital
angesteuerter schneller Analog-Schalter —
S. 221-223. Gerzelka G. E. Mehr Erfolg auf
den ultrakurzen Bandern.

Telefon Report. Siemens Aktiengesellschaft,
Postfach 70 00 79, 8000 Miinchen 70. Jahrgang 1976. Heft 1. S. 3-7. GorlitzH., Ludwig M.
Siemens interset 200 — der neue Miinzfernsprecher — S. 8-11. Schalkhauser, F. Fernwahlsystem Technik 69 der Deutschen Bundespost — S. 12-17. ESK-Technik in Osterreich.

Polish
Wiadomosci telekomunikacyjne. ul. Wronia 23,
00-840 Warszawa. 1976. Nr. 1. Str. 1-8.
Dudziewicz J. Metody pomiaru poziomu
stosowane w eksploatacji sieci telekomunikacyjnej — Str. 9-14. Kapeluszny A. Radiokomunikacja lotnicza — Str. 15-20 Gorski A.
Nadajniki sygnalow cyfrowych stosowane
przy pomiarach systemow PCM.

Swedish
Tele. Televerkets tekniska tidskrift. Marbackagatan 11, 123 86 Farsta. Argang 1976.
Nr 1. S. 3. Det nordiska allmanna datanatet —
S. 3-6. Svendsen H. Historisk forlob — S. 7-10.
Eikeset P., Roth 0. Motiver for ett offentlig
datanett — S. 13-23. Allonen P., Haglund P.,
Hellman G., Olofsson O. Teknisk beskrivning
av det nordiska datanatet.

Czech
Slaboproudy Obzor. Krakovska 8, 113 02
Praha 1. 1976. C. 2. Str. 61-69. Vachtl Z.
Antenni systemy pro radioreleove spoje
ceskoslovenske vyroby.

Indonesian
Gema Telekomunikasi. Directorate General,
Posts and Telecommunications, 37, Djalan
Kebonsirih, Djakarta. Year 1976. No. 93.
Hal. 4-18. Mangoendiprodjo W. M. Komunikasi Lewat Satelit—Hal. 19-21. Radar untuk
menjebak para setan jalan raya.

Italian
Note Recensioni Notizie. Istituto Superiore
delle Poste e delle Telecomunicazioni, 189 Viale
Trastevere, 00100 Roma. Anno 1975. N. 3-4.
P. 197-217. Colavito C., Rudilosso C. I nodi
urbani nelle reti di Ponti Radio — P. 218-244.
Treves S. R. Parametri fondamentali per la
classificazione e l'analisi di stadi di commutazione PCM di tipo STS et TST — P. 296-320.
Villani F. Network Management: Gestione
del traffico nelle reti telefoniche.
Poste e Telecomunicazioni. Via Ingrassia 33,
00152 Roma. Anno 1975. N. 9-10. P. A 73-A 76.
L'Italia a « Telecom 75 » a Ginevra —
P. A 77-B 248. Burburan L. II servizio telefonico negli USA.
Radio Industria. 115 Via Ripamonti, 20141
Milano. Anno 1976. Febbraio. P. 32-36. II
sonar... questo sconosciuto.

Norwegian
Verg og Virke. Teledirektoratet, postboks 6701,
Oslo 1. Argang 1976. Nr. 1. S. 3-6. DahlHansen T. Verdens forste telefonsamtale ble
fort for 100 ar siden — S. 7, 34. Norge blant
de forste land med kvinner i Televerket.

MULTILINGUAL
AEU. Archiv fiir Elektronik und Ubertragunstechnik — Electronics and Communication, S. Hirzel Verlag, Postfach 347,
7 Stuttgart 1. Jahrgang 1976. Heft 3. S. 101106. Bergmann G. Klein- und Grosssignalanalyse des Sperrschichtfeldeffekttransistors —
S. 125-130. Noll P. Uber einige Eigenschaften
von Differenz-PCM-Systemen.
Bell Actualites — Bell Nieuws. Journal d'entreprise de la SA Bell Telephone Mfg. Co.,
Francis Wellesplein 1, 2000 Anvers. Annee
1976. Fevrier. P. 1. Singapour: plus d'un
siecle de telecommunications internationales.
Bulletin SEV-VSE — Bulletin ASE-UCS.
Seefeldstrasse 301, 8008 Zurich. Jahrgang
1976. Nr. 6. S. 305-310. BongardP., Ruchet R.
Cable de garde avec conducteurs de telecommunication incorpores.
ESA Bulletin. Service des relations publiques de
PES A, 114, avenue Charles-de-Gaulle, 92522
Neuilly-sur-Seine. Year 1976. No. 4. P. 4-11.
Geens G. The new European Space Agency
(La nouvelle Agence spatiale europeenne) —
P. 14-15. Wenzel K. P. Last orbit for HEOS-1,
ESA's longest-living satellite.
Revue fran^aise d'Automatique, Informatique,
Recherche Operationnelle. Association fran<jaise pour la cybernetique economique et
technique, B. P. 571, 75826 Paris Cedex 17.
Annee 1976. Janvier. P. 27-45. Spaniol P.
A mathematical approach to program behaviour and look-ahead replacement algorithms —
P. 109-130. Sumner F. #., Woods J. V. The
MU 5 computer system.

TELECOMMUNICATION JOURNAL - VOL. 43

VI/1976

449

books
PARALLEL PROCESSINGPROCEEDINGS OF THE SAGAMORE
COMPUTER CONFERENCE,
AUGUST 20-23 1974 1
edited by Tse-yun Feng {Lecture notes in
computer science, Vol. 24).
One paperback volume; pp. vi-\-433; tables,
diagrams. 16x24 cm. Published by SpringerVerlag, Heidelberger Platz 3, 1000 Berlin 33,
1975. Price: 35 Deutsche marks; 14.40 US
dollars.
1

INTERNATIONAL CONFERENCE
ON SATELLITE COMMUNICATION
SYSTEMS TECHNOLOGYLONDON, 7-10 APRIL 1975 2
(IEE Conference Publication No. 126).

One paperback volume; pp. viii-\-314; tables,
diagrams. 21 x 29 cm. Published by the
Institution of Electrical Engineers, PO Box 8,
Southgate House, Stevenage, Hertfordshire
SGI 1HQ, 1975. Price: 11.30 pounds sterling.
2

GI — 4. JAHRESTAGUNG —
BERLIN, 9-12 OKTOBER 1974

3

(Fourth Annual Conference of the Society
for Information Science—Berlin, 9-12
October 1974), edited by D. Siefkes
{Lecture notes in computer science,
Vol. 26).
One paperback volume; pp. ix+748; illustrations, tables, diagrams. 16 X 24 cm. Published
by Springer-Verlag, Heidelberger Platz 3,
1000 Berlin 33,1975. Price: 49 Deutsche marks;
20.10 US dollars.
3

OPTIMIZATION TECHNIQUES—
IFIP TECHNICAL CONFERENCENOVOSIBIRSK, JULY 1-7 1974 4
edited by G. I. Marchuk {Lecture notes in
computer science, Vol. 27).
One paperback volume; pp. viiif-507; tables,
diagrams. 16x24 cm. Published by SpringerVerlag, Heidelberger Platz 3, 1000 Berlin 33,
1975. Price: 39 Deutsche marks; 16.80 US
dollars.
4

450

The Sagamore Computer Conference has
been held annually for the past three
years. The first Conference was held from
23 to 25 August 1972. Its subject was
" RADCAP (Rome Air Development
Center associative processor) and its
applications". In 1973, the Conference
broadened its scope to " parallel processing " and was sponsored by Syracuse
University in co-operation with the

Institute of Electrical and Electronics
Engineers (IEEE) and ACM.

Organized by the Electronics Division of
the Institution of Electrical Engineers
(IEE) from 7 to 10 April 1975, the International Conference on Satellite Communication Systems Technology was held in
London in association with the European
Space Agency (ESA), the Institute of
Electrical and Electronics Engineers
(IEEE) (United Kingdom and Republic
of Ireland Section), the Institute of
Mathematics and its Applications, the
Institution of Electronic and Radio
Engineers (IERE), the International Telecommunication
Satellite Organization
(INTELSAT) and the Radio Aeronautical
Society. The 43 technical papers presented

at this important conference appear in
this 314-page volume.
Contents include: the increasing demand
on radio spectrum for satellite communication systems; the attitude and orbit
control system of the orbital test satellite;
earth-to-space link for broadcasting
satellites; the influence of interference on
the siting of earth stations; frequency
re-use in the INTELSAT
system;
AFROSAT: proposals for an African
domestic satellite communication system;
the application of interference cancellation
to an earth station, etc.

This volume includes the lectures and
addresses given at the Fourth Annual
Conference of the Gesellschaft fur Informatik (Society for Information Science)
which took place at the Technical University of Berlin, from 9 to 12 October
1974.

their properties; trends in computer science
education; the D-calculus; operating systems with characteristics of probability for
minicomputers; a structured database; a
note on advanced software techniques in
computer graphics; CAMS: computer
augmented mapping system, etc.

Contents include: towards a methodology
for designing large systems and verifying

A. El-Zanati

The proceedings are based on the papers
presented at the International Federation
for Information Processing (IFIP) Technical Conference on Optimization Techniques
held in Novosibirsk, from 1 to 7 July 1974.
The Conference was organized by the IFIP
Technical Committee on Optimization
(TC-7) and by the Academy of Sciences of
the USSR.
The Conference was devoted to a discussion of the following topics: theory of
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The 36 technical papers presented to the
1974 Conference and published in this
volume provide a wealth of information on
the subject and should prove useful to all
specialists in computer science.
A. El-Zanati

A. El-Zanati

differential games; mathematical programming and numerical algorithms;
optimal control; system modelling and
identification.
The papers given at the Conference
reflected an active progress that had been
made in the above-mentioned areas and
an increasing interest of specialists in
optimization in the problems of economy
and the environment.
A. El-Zanati

books

MATHEMATICAL FOUNDATIONS
OF COMPUTER SCIENCE—THIRD
SYMPOSIUM AT JADWISIN NEAR
WARSAW, JUNE 17-22 1974 5
edited by A. Blikle (Lecture notes in
computer science, Vol. 28).
One paperback volume; pp. vii-\-484; tables,
diagrams. 16 X 24 cm. Published by SpringerVerlag, Heidelberger Platz 3, 1000 Berlin 33,
1975. Price: 37 Deutsche marks; 16 US dollars.
5

INTERVAL MATHEMATICSPROCEEDINGS OF THE
INTERNATIONAL SYMPOSIUMKARLSRUHE, WEST GERMANY,
MAY 20-24 1975 6
edited by K. Nickel (.Lecture notes in
computer science, Vol. 29).

These proceedings are based on the papers
presented at the Third Symposium on
Mathematical Foundations of Computer
Science held in Jadwisin near Warsaw,
from 17 to 22 June 1974, which was
organized by the Computation Centre of
the Polish Academy of Sciences and
sponsored by the International Mathematical Stefan Banach Center in Warsaw. The
Symposium was a continuation of two

other international symposia of the same
name—the first was also held in
Poland in 1972, and the second in
Czechoslovakia in 1973.

This international symposium was organized as part of the celebrations marking
the 150th anniversary of the founding of
Karlsruhe University, and brought together
specialists from nine countries interested in
the subject, including the United States,
the Federal Republic of Germany, Portugal
and Japan.

Contents include: a generalized interva
arithmetic; tools for the analysis of
interval arithmetic; parallel square root
interactions; the error in interval arithmetic, etc.

This Calendar gives a chronological and a
geographical listing of all international
congresses, conferences, symposia, due to
take place in 1976 and subsequent years. It
is completed by two indexes: one of

international associations organizing and/
or sponsoring the meetings and an analytical index of organizations and themes of
meetings.
A. El-Zanati

This book presents the results of a symposium which brought together scientists
interested in applying modern algebraic
techniques to problems in control and in
computer science. In addition to extended
abstracts of the contributed papers, it
includes introductory material to provide
the expert in control of computation with
the necessary background in category

theory (Introduction, Part 1); to present
some of the problems of control theory
still to be satisfactorily placed in a categorical framework (Part 2); and to give
those fluent with category theory an
overview of its applications in computation
and control (Part 3).

Subjects covered are: automata theory;
computing systems; co-operating processes and simulation; formal languages;
and theory of programmes.
A. El-Zanati

A. El-Zanati

One paperback volume; pp. vi-\~331; tables,
diagrams. 16x24 cm. Published by SpringerVerlag, Heidelberger Platz 3, 1000 Berlin 33,
1975. Price: 30 Deutsche marks; 12.90 US
dollars.
G

ANNUAL INTERNATIONAL
CONGRESS CALENDAR 1976

7

16th edition.
One paperback volume; pp. 330. 21 X 29 cm.
Published by the Union of International
Associations, 1 rue aux Laities, 1000 Brussels,
1976. Price (with monthly supplements):
1166 Belgian francs; 15 pounds sterling; 34 US
dollars.
7

CATEGORY THEORY APPLIED TO
COMPUTATION AND CONTROLPROCEEDINGS OF THE FIRST
INTERNATIONAL SYMPOSIUMSAN FRANCISCO,
FEBRUARY 25-26 1974 8
edited by E. G. Manes (.Lecture notes in
computer science, Vol. 25).

A. El-Zanati

One paperback volume; pp. xf-245; tables,
diagrams. 16 x 24 cm Published by SpringerVerlag, Heidelberger Platz 3, 1000 Berlin 33,
1975. Price: 25 Deutsche marks; 10.30 US
dollars.
8
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official announcements
INTERNATIONAL TELECOMMUNICATION
CONVENTION, MALAGA-TORREMOLINOS,
1973

The Governments of the People's Republic
of Bangladesh and of the Malagasy
Democratic Republic have ratified the
International Telecommunication Convention,
Malaga-Torremolinos, 1973.
The instruments of ratification were deposited
with the General Secretariat of the Union on
6 April and 17 March 1976, respectively.

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

by the Convention on the Privileges and
Immunities of the Specialized Agencies and
succeeds to the application of provisions of the
Convention in respect of the International
Telecommunication Union.
In a communication received on 17 March 1976
the Government of Tonga has notified the
Secretary-General of the United Nations of its
succession to the Convention on the Privileges
and Immunities of the Specialized Agencies and
undertakes to apply the provisions of the said
Convention in respect of the International
Telecommunication Union.

TECHNICAL CO-OPERATION
Recruitment of experts

The Republic of Iraq and the United
Republic of Tanzania have approved the
above-mentioned Acts.

INTERNATIONAL RADIO CONSULTATIVE
COMMITTEE (CCIR)
INTERNATIONAL TELEGRAPH
AND TELEPHONE CONSULTATIVE
COMMITTEE (CCITT)

The International Telecommunications
Satellite Organization (INTELSAT) has
been admitted to take part in the work of the
CCIR and the CCITT in an advisory capacity.

CONVENTION ON THE PRIVILEGES AND
IMMUNITIES OF THE SPECIALIZED AGENCIES

In a communication received on 16 June 1975
the Government of Zambia has notified the
Secretary-General of the United Nations that
it considers itself as continuing to be bound

A circular letter, which has been sent to all
Members of the Union, announces the following vacancies:
• one post of senior expert in switching,
to be filled from January 1977, for one year
with possibility of extension to two years,
at the Communications Laboratory, Communications Secretariat of the Argentine
Republic. Duty station: Buenos Aires (circular
letter No. 106 of 29 April 1976; field vacancy
notice TC 17/76 ARG-512; final date for
submission of applications: 22 July 1976);
• one post of senior expert in solid-state
VHF/UHF circuits design, to be filled from
January 1977, for one year with possibility
the
Communications
of
extension,
at
Argentine
Republic. Duty
Secretariat of the
station: Buenos Aires (circular letter No. 106
of 29 April 1976; field vacancy notice TC 18/76
ARG-513; final date for submission of applications: 22 July 1976).
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 date
mentioned above.

VACANCY NOTICES
Circular letters which have been sent to all
Members of the Union announce the following
vacancies:

reviser-editor
• a
of technical
post
(Spanish), grade P.4, in the General Secretariat; probationary appointment; entry on
duty: as soon as possible (circular letter
No. 107 of 30 April 1976; vacancy notice
No. 4-1976 ITU; final date for submission of
applications: 29 July 1976);
• a post of programmer/analyst, grade P.3,
in the General Secretariat, temporary appointment until 31 December 1977; entry on duty:
as soon as possible (circular letter No. 109
of 11 May 1976; vacancy notice No. 5-1976 ITU ;
final date for submission of applications:
10 August 1976);
• a post of translator II (English), grade P.3,
in the General Secretariat; probationary
appointment; entry on duty: as soon as
possible (circular letter No. 110 of 17 May
1976; vacancy notice No. 6-1976 ITU; final
date for submission of applications: 16 August
1976).
Only applications forwarded through administrations can be taken into account; detailed
applications with ITU personal history forms
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

1976
International Radio Consultative Committee (CCIR):
18 May-3 June

Study Group 4 (Fixed service using satellites)

Geneva

19 May-4June

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
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official announcements / ITU publications

PLACE

TITLE

DATE

International Telegraph and Telephone Consultative Committee (CCITT):
Joint Working Party UMI (International monetary unit)

7-9 July

27 September-8 October

Geneva

Geneva

Vlth Plenary Assembly

11-12 October

Asia-Oceania Plan Co-ordination Committee (regional meeting)

Geneva

24-26 November

Europe Mediterranean Basin Plan Co-ordination Committee (regional meeting)

Geneva

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

31st Session of the Administrative Council

14 June-2 July

Geneva

Seminars:
■ IFRB:
Frequency management and use of the radio frequency spectrum

13-24 September

Geneva

1977
10 January-12 February

World Administrative Radio Conference for the planning of the Broadcasting
Satellite service in the 12 GHz band

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

F for French

R for Russian

E for English

C for Chinese

ITU

publications

S for Spanish

Geneva

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

Gentex table—Routing table for offices
connected to the gentex service (5th
edition—March 1976)
(ISBN 92-71-00041-2)
Trilingual edition F, E, S.
Price (including subscription to 8 supplements)
: 162 Sw. fr.
in ring-file
ring-file:
without
154 Sw. fr.

publications
Forthcoming
°
1

Seminar on the planning of broadcasting
systems in Africa (Lagos, 1971)
Separate editions in F, E.
Seminar on the planning, operation and
maintenance of transmission systems
telecommunication
net(Pan-African
work)
• Seminar No. I (Abidjan, 11-22 March 1974)
Separate editions in F, E.
• Seminar No. II (Dar-es-Salaam, 30 September-11 October 1974)
Separate editions in F, E.

List of radiodetermination and special
service stations (List VI) (6th edition—
1975—Vol. I)
Trilingual edition F, E, S.
List of ship stations (List V) (16th edition—
1976)
Trilingual edition F, E, S.

Map of coast stations open to public
correspondence or participating in the
port operations service (10th edition)
Multilingual edition F, E, S, R, C.
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ITU publications

Forthcoming publications
(continued)

Documentation relating to
national telegraph service:

the

inter-

CCIR
International Radio
Consultative Committee

• General information relating to the
operation of the international telegraph
service (1st edition—April 1976)
• 8 half-yearly supplements (up to May 1980)
Trilingual edition F, E, S.

Final Acts of the Regional Administrative
LF/MF Broadcasting Conference (Regions
1 and 3) (Geneva, 1975)
Separate editions in F, E, S.
List of international
(16th edition—1976)

telephone

routes

Trilingual edition F, E, S.

List of coast stations (List IV) (6th edition—
1976)

Supplement No. 2 to Report 340—CCIR
Atlas of ionospheric characteristics—
Report 340-2
Trilingual edition F, E, S.
Supplement No. 1 to Report 440-1 —
General graphical symbols for radiocommunications—Report 440-2
Separate editions in F, E, S.
Alphabetical index to Volumes I to XII
of the Conclusions of the Xlllth Plenary
Assembly of the CCIR (Geneva, 1974)
Separate editions in F, E, S.

Trilingual edition F, E, S.

Yearbook of common carrier telecommunication statistics (3rd edition, series
1965-1974)
and
Telecommunication statistics 1974
Trilingual edition F, E, S.
List of telegraph offices (24th edition1976)
Trilingual edition F, E, S.

IFRB
International Frequency Registration Board

CCITT
International Telegraph and Telephone
Consultative Committee
Manual on transmission planning
switched telephone networks
Separate editions in F, E, S.

Second volume of the GAS 5 handbook
(texts prepared during the 1973/1976 study
period)
Separate editions in F, E, S.
First two series of chapters of the GAS 5
handbook (texts prepared during the 1964/
1968 and 1968/1972 study periods)
Separate editions in F, E, S.

High frequency broadcasting schedules
(quarterly)
Trilingual edition F, E, S.

Economic and technical aspects of the
choice of transmission systems—GAS 3
manual (1976 edition)
Separate editions in F, E, S.

Summary of monitoring
received by the IFRB
No. 189
Trilingual edition F, E, S.

General Plan for the development of the
interregional telecommunication network
1975-1978-1982 (Geneva, 1975)
Trilingual edition F, E, S.

information

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.)
Orders for documents and cheques must be addressed to:

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

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

Ground stations
for satellite and space communication

The intercontinental and inter-regional transmission
of telephone calls and telexes, radio and TV programs
via satellites has long been a standard method of
communication. Satellites, however, are also used to
supply photos of the general weather conditions
prevailing on the earth, and spacecraft transmit
scientific data from space.
For this purpose the ground station techniques had to
be geared to the various tasks performed by the
satellites and space probes.
Siemens has developed ground station systems and
supplied them throughout the world with the following
features:

with reflector diameters from 4.5 to 32 m,
in all the frequency bands from 2 to 14.5 GHz,
with rapidly rotatable reflectors and
with a tracking accuracy to within a few thousandths
of a degree.
With their wide knowledge of antenna systems,
Siemens engineers develop future-oriented equipment
and systems of the highest quality and reliability which
meet the requirements of the most demanding
customers.
Further information is available from
Siemens AG, Bereich Weitverkehrstechnik,
Postfach 700079, D-8000 Munchen 70

Siemens systems
used throughout the world
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WE'VE INSTALLED OVER 2,500,000
MULTIPLEX CHANNEL ENDS
WORLDWIDE
ITT Europe provides one of the best proved ranges of
Frequency Division Multiplexing equipment in the world.
Our multi-national group of companies serves nations
everywhere with the most advanced technology.
These equipments serve stations from very small capacities
up to basebands of 2,700 and 10,800 channels for transmission via coaxial
or microwave. Various higher order arrangements are available to comply
with the range of CCITT frequency plans. Ail the multiplex systems meet or
exceed CCITT recommendations.
Our International Multiplex, utilizing the latest LC filtering with
a double modulation scheme, and housed in ISEP equipment practice is
operated by administrations worldwide.
Our Mark V channelling employs an electro-mechanical filter
pre-mod scheme and is housed in our new Vertical System Equipment
Practice.
Current frequency division multiplex equipment designed by
ITT Europe meets all the requirements of large networks, and at the same
time it remains totally reliable and very competitively priced.
For more information about ITT's multiplex systems contact:
Bell Telephone Mfg Co.,
Francis Wellesplein 1,
B-2000 Antwerpen
(Belgium)

Standard Electrica S.A.
Ortega Y Gasset22,
Madrid 6,
Spain.

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

ITT
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Hasler Telecommunications

The all-electronic stored
program controlled Telex
and Data Exchange Hasler
T200 meets the present and
future requirements.
The Hasler T200 is the first fully
electronic switching system in its
range. Since there are no more
electro-mechanical switching
elements used, the space requirements of this exchange are three to
ten times less than for a conventional one. The design of the new
electronic system also allows for
much easier installation and
facilitates use.
This new, fast and reliable exchange

Checklist
Space
Maintenance
Performance
Operational life
Reliability
Telex + Data
v

=

^

^
T200

will enable you to cope with the
constantly increasing requirements
of telex and data traffic.
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The Hasler T200 works with an
electronic time multiplexed
switching network, one universal
type of line termination unit for
subscribers, national and international lines, a triplicated central
processor, which is specially
designed by Hasler for application
in switching systems, and core
memories for programs, network
and traffic parameters.

The system is modular and can be
extended up to 32,000 lines. The
call handling capacity amounts to
40 calls per second. By simple
console commands, the system can
be adapted to changing network and
operational conditions.
Special diagnostic programs deliver
information on the performance of
the exchange, call statistics,
measurement of the signal distortion, faulty lines, etc.
The new Hasler T200 Telex and Data
Exchange meets all the relevant
CCITT recommendations and

Hasler T200: Cable & Wireless Ltd., Hongkong
(Picture); D. P.T. Ireland, Dublin; CY.T.A., Nikosia;
O.T.C. (Australia) Sydney

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

handles all known signalling types.
Some of the outstanding features of
the Hasler T200 Telex and Data
Exchange:
• Call data recording on magnetic
tapes for accounting and statistics
• Permanent supervision of signal
distortion • Full signal regeneration
• Automatic advice of call duration
• Broadcast call • Conference call
• Abbreviated dialling • Direct call
(hot line) • Automatic call transfer
• Collective number • Test
messages • Further facilities on
request

_ Hasler

TV

RECEIVING

EARTH

Antenna meets all FOC requirements for both
receive and trasmit

STATION

Double reflector feed system for superior cross
polarization discrimination. (Much better than
prime

Gain 51dB at 3.95 GHz. G/T of 26 when using

focus!)

Antenna erectable without crane

GaAs FET pre-amp with 3dB NF at 20° elevation.
Video

S/N

52dB

minimum

with

34dBw

EIRP

Guaranteed system performance

ANDREW

Andrew
introduces

a

new complete
earth station . . .
10

metre

antenna,

LNA,

receiver,
connecting and
pressurizing
systems.

.

.

plus transportation
to site, installation
and checkout if you want it.
More than 40 Andrew earth
station antennas are now in
service in the Canadian
domestic satellite system of
TELESAT Canada. 100 Andrew
earth station antennas will be
used in the Alaska Small Earth
Station

Program.

Call or write for complet
information

ANDREW CORPORATION, 10500 W. 153rd St., Orland Park, IL, U.S.A. 60462 Telephone: (312) 349-3300
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, Caixa Postal 600, 18100 Sorocaba, Sao Paulo, Brasil Tel: Sorocaba 2-8900
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The flexibility of stored-program operation and
machine alterable memory, combined with modular packaging, simplifies future "on-line" growth
and new service offerings as they are developed.
It also provides faster and more economical
administration techniques. Day-to-day subscriber
updates, such as number additions, removals,
routing instructions, and class of service require
only simple memory alteration.
By using these advanced computer techniques
the C-l EAX opens up revenue-producing features that have not been practical in the past.
Features such as:
Our C-l EAX is an electronic stored-program
switching system that brings the advantages of a

Pushbutton Calling—with mixed rotary dial and
touch telephones on the same line.

large exchange to meet the needs of small and
medium telephone offices providing local and

Automatic Number Identification—in CAMA

local tandem service.

format.

With as few as 400 subscriber lines the C-l Off-Hook Service for Hotels, Taxis—may also be
EAX can provide high profitability—and it has
assigned for normal incoming service.
plenty of room for growth.
Expansion can be made by installing 200 line

Speed Calling—with a repertory of 8 frequently

factory-wired units without regrading or rewiring called numbers per subscriber that can be dialed
the existing system.

by single-digit codes or up to 30 numbers by

Expansion can continue up to 8000 lines and 2-digit codes.
trunks.
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Call Waiting—a. burst of tone during a telephone

l

rTOm laic.

technology
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x

c

h
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n

conversation indicates a call in waiting. A subscriber can place the existing call on "hold,"
answer the second party, and return to the first
party by a simple hook-switch operation.
The use of MOSFET large-scale integrated circuits in the C-l EAX common control and other
state-of-the-art technology devices allow a higher
capacity while reducing the actual physical size.
C-l EAX uses the time-proven GTE Automatic
Electric crosspoint switch with gold contacts in
the voice transmission path.
Although C-l EAX is state-of-the-art, it's had
plenty of experience. Over 110 systems (158,600
lines) have been installed since 1970 in Canada,
the United States, the Dominican Republic,
Mexico and other countries. Forty-six more
(105,200 lines) are in the process of installation
and manufacture.
C-l EAX is also available for mobile or portable use. In the transportable configuration, multiple modules can be provided for exchanges up
to 4800 lines and trunks.

g

e

.

C-l EAX is only one part of GTE's family of
switching and recording machines. A family that
is designed to meet the needs of every exchange
capacity and application—No. 1 EAX, No. 2
EAX and No. 3 EAX for the medium to large
metropolitan local, tandem or toll office, No. 1
CAMA (Centralized Automatic Message Accounting) and the No. 1TSPS and TSS (computercontrolled systems for
operator-assisted traffic).
And they are all designed to assure the highest standards of reliability while providing
maximum flexibility.
After all, what else would you expect from the
people who invented automatic telephony? We
established the state-of-the-art in 1891, and we're
still leading it today.

fnTTB IFITERnATIOnAL
World Headquarters: One Stamford Forum, Stamford, Connecticut
06904, U.S.A. Or c/o GTE Telecomunicazioni S.p.A., P.O. Box
3954, Milan, Italy
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Around

the

word

in

130

milli-seconds

Not too long ago, circling the earth
in 80 days was considered a pretty
neat trick. It's a bit of a laugh now,

cable or microwave transmission-

though. These days, telecommuni-

sleeve: not only are we big in
telecommunications, we also manu-

cations can take you anywhere and
everywhere in less than a second.
That's more your speed.
One of the world's leading makers
of voice and digital telecommuni-

even satellite linkage.
But we've also got an ace up our

facture a full range of FACOM
computers. And it is this unique
dual capability which gives us such

on overwhelming advantage in the
development of fully integrated
computer-telecommunications
networks with a favorable costperformance standard. It's why over
the last fifty years more and more
businesses and governments all
over the world have been coming to
us for telecommunications and data

cations systems is Fujitsu, Ltd. of
Japan. Our unsurpassed R&D capa-

processing systems.
When it's telecommunications you

bilities coupled with long years of

want, call on Fujitsu. We'll help you

field-tested engineering experience
enable us to design, produce and
install the world's most advanced
systems for electronic switching,

FUJITSU

give your customers a trip around
the world in 130 milli-seconds.
Now that's something you could talk
about for the next 80 days.

FUJITSU

LIMITED

Communications ans Electronics
Tokyo Japan
MAIN PRODUCTS [^Telephone Exchange Equipment DCarrier Transmission Equipment ORadio Communication Equipment oSpace Electronics Systems DEIectronic
ComputersÄ Peripheral Equipment I FACOM) DTelegraph & Data Communication Equipment □ Remote Control & Telemetering Equipment DEIectronic Components

The

Karkar

KM-960

Multiplex

era

•Jf (e-ra (er'a), n. 1. a period of time marked by distinctive character, events, etc.: an era of progress.)
Karkar KM-960 Multiplex equipment was designed to bring
you an era of progress to help you keep pace with the ever
increasing demand for maximum reliability.
All circuitry effecting twelve or more channels are redundant
providing continuous transmission thru the use of parallel
circuitry preventing loss of data caused by switching or
phase shifting.
100% Data Loading.
Maximum Flexibility of Application for all individual requirements to 2700 channels with simple drop and reinsertion of
groups, supergroups, and mastergroups on the baseband
without using active circuitry.
Maximum commonality of equipment with multi-purpose
channel units for 3825 Hz out-of-band or 2600 Hz inband signaling. One type of channel card provides minimum spares
requirements.
Optional built-in Delay Equalization.
Meets CCITT and DCA Requirements.
More Progress — All on site VF and signaling connections
are made for automatic wiring using mass termination crimp
connectors.
A few of the reasons the Karkar KM-960 Multiplex was chosen
for the Territorial Command Net (TCN) in Spain.

Complete 60-channel system
including: channel, group,
supergroup, master generator,
channel carriers, alarms,
jackfields and power supply
equipments.

Truly "an era of progress" for microwave multiplex.

KARKAR ELECTRONICS, INC.
245-11th Street, San Francisco, California 94103

•

(415) 552-1247

•

TWX 910-372-7754
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18GHz Radio PCM Transmitter-Receiver
OKI 18GP Quasi-millimeter Wave Series

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,

This all solid-state

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

<pk> 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.

(OKITAC) & Peripherals, Data
Main Products: Telephone & Telex Systems, Multiplex Transmission Systems, Radio Communications Equipment, Computers
Equipment.
Electronic
Applied
Other
Components,
Electronic
Equipment,
Marine
Systems,
Telecontrol
Communications Systems, Telemeter &
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ByeTMC Ltd., Commercial Division, Martell RoadL
TMC

West Dulwich, London SE21 8EF.
Telephone 01-670 2211 Telex 28115
Cables Bubastis, London

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

TTe/effra

Ml LAN O VI MERCATE ITALY

The GEC 746 table telephone You can depend on it. That's the
most important thing you can say
about a telephone, a very essential
tool of modern society. Important
as it is, it is often taken for granted.
When you buy a telephone you
obviously want good styling at a
low price. In the 746 we provide
both but more importantly we offer
an instrument of high performance
and unique flexibility with the widest
available choice of options. These
options include:
* 1 or 2 switching buttons for recall,
shared service, conference,
priority access, bell on/off.
* Seven colour options.
* Handset: Lamp calling; deaf aid;
press-to-talk.
* Table or wall mounting.

GEC manufacture telephones
* Dials: 10 or 20 i.p.s; dial lock;
for world markets: table and
C.B. working.
wall-mounting models in a number
Number rings - to suit any
of attractive colours, loudspeaking
requirement.
telephones,
pushbutton telephones
Pushbutton signalling and switching telephone systems.
three versions available:
Dial or pushbutton versions
Self-contained MOS loop disconnect for all types of exchange. available for
Multifrequency for large exchanges. all telephones.
D.C. leg for PAX/PABX exchanges.
* Ringer: High or low impedance.
Extension Bell.
* Automatic volume regulator
optional.
* Line cord 1.5 m, 2 m, 3 m Plug or
You couldn't be in better hands.
Jack.
Someone, somewhere may think GEC Telecommunications Ltd.,
Division, Whinbank Road, Aycliffe,
they have a requirement that cannot Telephone
Co. Durham, England.
be met by the GEC 746 range.
A Management Company
We'd welcome the chance to prove of The General Electric
GEC
Company Ltd. of England.
them wrong.

Always at hand.
The GEC746table telephone
-you can depend on it.
GF2
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TELECONSULT WORKS...
Designing Communications Satellite Systems
When PERUMTEL of Indonesia needed an
economic and technical review of their plans for
a national satellite communications system, they
selected us to perform this work. We have been
responsible for equipment tests, management
information systems for program control,
technical assistance for NASA launch facilities,
liaison with INTELSAT and IFRB for orbital
determination and supervision of field
installations.

Teleconsult has prepared technical
specifications for Earth Stations in Honduras and
Colombia and is supervising the construction of
the standard station in the Sultanate of Oman.
Teleconsult offers professional and technical
services in the field of telecommunications,
including—Feasibility Studies • Fundamental
Planning • Engineering Economics • Equipment
Specifications • Installation Supervision •
Regulatory Matters • Rates and Tariffs

For Governments • For Consortia • For Corporations.

ileconsult

B

Inc.
I

Telephone (202) 338-8100
Cable "Teleconsul"
Telex WUI 64417

2918 M Street, N.W.-Washington, D. C. 20007-U.S.A.

1260 channels
microwave radio
all solid state.
For transmission of 960 or 1260 channels
FDM, or a Colour TV signal at 6 GFIz
with 2 Watts transmitter output power, or at
7 GFIz with 1 -5 Watts.
Leak and insert in IF through repeaters for up
to 120 channels wayside traffic
independent from main traffic.
Auxiliaries:
IF and baseband switching
service channels
supervisory and telecontrol equipment
Designed in ITT's new transmission equipment
practice, called VSEP (Vertical Standard
Equipment Practice) the RR-System allows a high
degree of flexibility and wide extension
possibilities of station lay-out.
For further literature or technical information,
BELL TELEPHONE MFG Co S.A.
Line and Radio Transmission Division
Jan Van Rijswijcklaan 162
B-2020 ANTWE-RP (Belgium)

Bell Telephone Mfg Co
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Developpez vos contacts avec les responsables
des reseaux de telecommunication dans le
monde en intensifiant votre publicite dans le

« Journal des telecommunications)).
To build up your contacts with those who count
in world telecommunications advertise more in
the

"Telecommunication Journal ".

Intensifique su publicidad en e!

Telecomunicaciones»

«Boletfn de

y aumente asi sus

relaciones con los responsables de las redes de
telecomunicacion del mundo entero.

V.F.

Telegraph

multiplex

equipement

FM+T2

V.F. Telegraph multiplex
equipment for 24 two-way channels.
□ Fully complying with CCITT Recommendation R. 35
•
•
•
•
•
•

Easy installation, maintenance and control.
Multichannel telegraph transmission.
Slim rack structure.
Digital mo-demodulation.
Low speed data transmission.
Via satellite channel transmission.

ITAITEL

SOCIETA' ITALIANATELECOMUNICAZIONI

20149 Milan (Italy) -12, Piazzale Zavattari - phone 4388.1

□ Public central exchange offices □ Telex exchange offices □ Private automatic branch exchanges □ Telephone
sets and decorator phones □ Data transmission systems and data terminals □ FDM and PCM multiplex systems
□ Microwave radio links and earth stations □ Line carrier transmission equipment □ Power line carrier systems
□ Remote control systems □ Equipment for radio and TV studios □ Avionics equipment □ Audio and video intercom
systems □ Power plants for telecommunications installations □ Test equipment □ Microwave tubes
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SOCIÉTÉ D'EXPLOITATION
DES ÉTABLISSEMENTS H.POUYET

FRANCE

15 RUE DE LA MONT JOIE
93212 LA PLAINE-ST-DENIS
TÉL. 752.34.90 - TÉLEX 61.895

ITELEPHOIMY AND REMOTE CONTROL!

I

*

I
I

I

TERMINAL STRIPS
AND TERMINAL PANELS

I
|

■DISTRIBUTION AND SUB-DISTRIBUTION!
I
I

AERIAL AND UNDERGROUND LINE
EQUIPMENT

I
I

AERIAL-UNDERGROUND CONNECTION |

LOW AND MEDIUM VOLTAGE
"COUGNARD" ARRESTERS
LIGHTNING CONDUCTORS
INDUSTRIAL SHEET-IRON
ALUMINUM CASTING
POLYESTER
EQUIPMENTS APPROVED BY THE MAIN FRENCH AND FOREIGN AUTHORITIES

TELECOMMUNICATIONS
INTEGRATED CIRCUITS - SYNTHESIZERS - MODULAR EQUIPMENT

Radio links: VLF to UHF frequency ranges.
Portable and vehicular radio equipment:
HF. VHF & UHF ranges.
Electronic counter-measures.
Radionavigation.
Ground-handling space-communication
equipment: Remote-control, telemetry,
interferometry.
Digital transmission via radio-links (multiplex
teleprinting over radio).. Information compression
(fac-simile).

THOMSON

-

CSF

DIVISION

TÉLÉCOMMUNICATIONS

66, RUE DU FOSSÉ BLANC / B.P. 59 / 92231 GENNEVIEVERS / FRANCE / TÉL 790 64 00 / TÉLEX 620840
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Télégraphe

Téléphone
MULTIPLEX
D a t a

Les systèmes multiplex téléphonie +
télégraphie simultanées type 392SX
ATTEL permettent d'utiliser les lignes
téléphoniques (ou les liaisons radio)
existantes pour acheminer en modulation de fréquence des voies télégraphiques

simultanément

avec

la

téléDhonie.

Ligne support 2 fils ou 4 fils.
Rapidité de modulation = 50, 100
ou

200

Bauds.

Voies directes sans modulation
intermédiaire.
Téléphonie

manuelle

ou

automatique.
Technologie

TTL

=

Emetteurs

à quartz.
Normes
Nombre

CCITT.
de

voies

télégraphiques

possibles en plus de la téléphonie
-

2

voies

à

200

Bauds.

- 5 voies à 100 Bauds.
- 10 voies à 50/75 Bauds.

Ces

équipements

très

économiques

sont utilisés par de nombreuses administrations pour leur réseau de télé-communications.
ATTEL se charge d'engineering, four-nitures et installations.
Nous consulter pour tous renseignements
Une

complémentaires.

documentation

technique

621

peut être envoyée sur simple
demande.

LES

ATELIERS

DE

TELECOMMUNICATIONS

74, rue de la Fédération - 75739 PARIS - CEDEX 15
attel
Tél. 783 8113 (lignes groupées) - Télex 680 461 F
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tei C1MI1K ifo,!
JIIIUSI

MONTHLY MAGAZINE OF THE INTERNATIONAL
TELECOMMUNICATION UNION

l

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 telecommunications.
Y our ad would be too.

Sole advertising agent: La Presse Technique SA
™, rue du Vieux-Billard CH 1205 Geneve Tel. (022) 21 11 91 Tlx: 28456 ptsa ch

Active Antennas for
HF Reception - 1.5 through 30 MHz
Active HF receiving
antennas from Rohde & Schwarz
offer advantages like -

Reduced dimensions
A rod height of only 1.5 meters
and dipole length of just 3 meters
means that you can locate these
antennas where space is a big
worry. They're naturally ideal for a
roof or in mobile use.

High sensitivity
- imagine it, as good as a passive
antenna three times longer.

High linearity
- like a passive antenna with
a conventional preamplifier.

Lightning protection
Active rod
antenna HE 001
for short-range
ground-wave
reception and longrange skywave
reception.

Active antennas are less sensitive
to close lightning strikes than
comparable passive receiving
antennas, and they offer greater
protection for equipment hooked
up behind them.

Active dipole antenna HE 002
for high-angle reception from the problematic medium range
and long-range skywave reception.

Active triple-antenna system HE 003
A rod antenna and two crossed dipoles - the optimal
solution for each and every receiving application. Also gives
you the possibility of polarization diversity.

... and these transmitting/receiving antennas

Shortwave antenna

High-power antenna

VHF-UHF antenna

4-channel HF transmitting dipole
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Paystation:
a good return
on investment.
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In modern living it has become a necessity to
install a paystation in every place attended by
travelling public.
To enable telephone administrations to
maximize their profits by providing a better service
to their customer, Bell Telephone Mfg Co-Antwerp,
developed the ITT paystation. This paystation,
which can be connected to any kind of exchange,
meets all the requirements for usage in public
places: extremely robust, highly reliable, easy
operation.
To the telephone administration it means
reduced and easy maintenance and easy installation
at low cost.
Apply for further information on the ITT
paystation to : Bell Telephone Mfg Co,Switching
Division, Francis Wellesplein 1, B-2000 Antwerp
(Belgium). Tel: ,03/38.78.00.
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ml has your TV test equipment

needs well within its range

mi's comprehensive range of generators and measuring
instruments for TV broadcasting encompass all transmission
systems.
Here are some of the highlights:
Television Test Line Generator and Inserter TF29I3 a dualpurpose unit that offers push-button operation with six
insertion lines per field, is programmable and has a remote
control facility.
It can also be used in full field mode.
Grey Scale Generator TF2909 provides all the necessary
waveforms for linearity measurements on colour and
monochrome systems.
This can be used in conjunction with:
Non-linear Distortion Analyser TF2910/4
which measures luminance non-linearity
and, using noise-rejecting sampling
techniques, differential phase and gain.
It has a line selector for ITS and can also
be used for full field measurements.

Sine-squared Pulse and Bar Generators TF2905 series each
provide 4 switch-selected test waveforms which meet the
CCIR Recommendations for accurate K-factor, luminance/
chrominance gain and delay and other response
measurements.
Television Sweep Analyser OA2900 is a combined sweep
generator, blanking and sync mixer, and differential probes unit.
This complete analyser permits measurement of response,
termination characteristics and return loss of video systems.
Colour Gain and Delay Test Set TF2904 provides direct
indication of luminance/chrominance
gain and delay inequalities when used in
conjunction with a generator and oscilloscope.
FM/AM Modulation Meter TF2300B makes
measurements on the sound channel.
If you'd like full information about any or ail of
these, we will of course be happy to fill in the
picture.

mi: THE TV TESTERS
MARCONI INSTRUMENTS LIMITED
Longacres'St. Albans' Hertfordshire AL4OJN • England 'Telephone: St. Albans 59292 'Telex:23350
:A GEC -Marconi Electronics company;
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The 2,000 kilowatt facility, built by Continental
Electronics Mfg. Co., for Radiotelevizija Beograd,
Yugoslavia, is the newest very-high-power, mediumwave broadcasting transmitter. Providing an extended
service range, this transmitter exceeds CCIR performance specifications. Overall operating efficiency is
60-percent or better.
Reliable, long-life El MAC 4CV250.000A
ceramic-metal, vapor-cooled tetrodes are used in the
PA stages of this transmitter.
For complete information on high power tubes
for broadcast service, contact EIMAC Division of
Varian, 301 Industrial Way, San Carlos, California
94070. Internationally, contact EIMAC Division of
Varian AG, Postfach, Grienbachstrasse 17, 6300 Zug,
Switzerland. Or Varian Sales
Offices in Amsterdam, Paris,
Munich, Torino, Solna (Sweden),
or Hayes (England).
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