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What type of PBX system
can give you service features

Flexibility now and

NEC.

Maintenance problems resolve
themselves through a stored

such as call pickup, call hold,

flexibility for future growth.
These are the chief benefits of

call forwarding-variable ? What

total control by a single geneRIC

with trouble printout on a tele-

What PBX system also lets you add

program. Make a partial change

new services as the need arises,

in the software, and you can

without any significant change

add or modify services without

in hardware and wiring ?

major hardware altérations :

Only a Full Stored Program Assignments of station data are
PBX. The NEC NEAX 31.

maintenance program
typewriter.
Nextgeneration
flexibility at
now-gener-

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

NEAK

31

Electronic PBX

installed in a much shorter time
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
other critical systems.

NEC
Nippon Electric Co. Ltd.
Tokyo. Japan

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

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

A common division to

LES CABLES DE LYON
and
COMPAGNIE INDUSTRIELLE
DES TELECOMMUNICATIONS

CIT-ALCATEL
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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.

I T T

TV

RECEIVING

EARTH

STATION

Antenna meets ail FCC requirements for both

Double reflector feed system for superiôr cross

receive

polarization discrimination. (Much better than

and

transmit

prime focus ! )
Gain 51dB at 3.95 GHz. G/T of 26 when using

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 sation...
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 complete
information

ANDREW CORPORATION, 10500 W. 153 rd St., Orland Park, IL, U.S.A. 60462 Telephone : (312) 349-3300
ANDREW ANTENNA COMPANY LTD., 606 Beech St., Whitby, Ontario, Canada L1N 5S2 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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GEC DIGITAL
TRANSMISSION
SYSTEMS
LOCAL

FOR

ANALOGUE INPUT
VOICE-FREQUENCY
CIRCUITS
SIGNALLING
FACILITIES

JUNCTIONS AND TRUNK ROUTES
MULTIPLEX

BEARER

30-CHANNEL PCM

2048 kbit/s
LINE SYSTEM

TO CCITT AND CEPT
RECOMMENDATIONS
REGENERATORS WITH
AUTOMATIC EQUALIZATION
SIGNALLING UNITS TAILORED
TO SUIT YOUR REQUIREMENTS

FOR BALANCEDPAIR CABLES
LOW CAPACITY
JUNCTION CIRCUITS

OUTPUT: 2048 kbit/s

INPUT: 4x2048 kbit/s

INPUT 60-CHANNEL
FDM SUPERGROUP

SUPERGROUPCODEC

8448 kbit/s
LINE SYSTEM

SECOND-ORDER
MULTIPLEX
120 CHANNELS

FOR BALANCEDPAIR CABLES

120 CHANNELS

OUTPUT: 8448 kbit/s

AN INTERFACE BETWEEN
ANALOGUE & DIGITAL SYSTEMS
OUTPUT: 8448 kbit/s

INPUT: 14x8448 kbit/s
OR 16 x 8448 kbit/s

HIGHER-ORDER
MULTIPLEXERS
OUTPUT: nR
140 Mbit/s i 120 Mbit/s

140 Mbit/s
RADIO RELAY
SYSTEM
11 GHz
1920 CHANNELS

GEC

MICROWAVE AND LINE TRANSMISSION ■ MULTIPLEX • V.F. TELEGRAPHY
DATA MODEMS • TELEPHONE SWITCHING SYSTEMS • PRIVATE
TELEPHONE SYSTEMS • TELEPHONES • TOTAL SYSTEMS CAPABILITY

GEC TELECOMMUNICATIONS LIMITED of Coventry, England.
A Management Company of The General Electric Co. Ltd. of England.

120 Mbit/s
COAXIAL LINE
SYSTEM
1680 CHANNELS

CB2
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ZAF1/60-5 FDM channel to
supergroup multiplex translates
300—3400 Hz voice frequency
channels into 60—108 kHz 12channel basic groups and these
groups into 312 —552 kHz bochannel basic supergroups, and
vice versa, according to CCITT
recommendations. The equipment
is engineered in Ericsson s M5
design.
Features.
High system reliability.
Well-proven LC technology for
channel filters. Attenuation
distortion: average for 12 channels
vuithin 1/10 of CCITT overall recommendation.
Low group delay distortion.
Maximum flexibility.
Easy installation and extension.
Excellent performance specifications.
Accessible group interface.
Power consumption down to
0.25 Wper circuit end.
Bay capacity: 600 circuit ends.

tuting one group. The results are high system reliability
and a simple and logical system design.

Mean Time Between Failures: 500—1000 years.
The same stringent design rules have been used as
in the earlier M3 and M4 equipment, where an MTBF
(Mean Time Between Failures) of 500 — 1000 years per
channel end was obtained.
The use of well-proven LC technology for the
channel filters also increases the reliability, as well as
giving a transmission quality matching that of any other
technology available today.
The typical attenuation distortion for the average
of 12 channels lies within 1/10 of the CCITT overall
recommendation. Low group delay distortion is also
obtained.
Low power consumption and low temperature
rise result in longer life for components and thus also
increase reliability. With ZAF 1/60-5, power consumption can be as low as 0.25 W per circuit end.

Simplified network planning.
ZAF 1/60-5 equipment has been designed primarily
for use in carrier systems where the smallest frequency
block to be through-connected is often a complete
supergroup.
The modem equipment is accordingly designed as
one mechanical unit.
This greatly simplifies network planning, transportation, stores accounting, installation.
To ensure maximum flexibility, however, the group
interface is accessible and can be used for different purposes such as sound program transmission, wide-band
data transmission, through connection of groups, etc.

With the design of ZAF 1/60-5, a single bay can
now house all the equipment required for translating
600 v.f. channels into 10 basic supergroups, and vice
versa.
The modulation plan for
formation of the basic group
uses a subgroup located at
24—36 kHz. With subgroup
modulation, a minimum
number of modulators and
carrier frequencies are
needed. The chosen frequency
range permits common filtering for the subgroups constia6

Performance specifications.
ZAF 1 /60- 5 has excellent performance specifications,
within CCITT recommendations by ample margins.
The equipment is compatible with all terminal
multiplexing equipment conforming to CCITT recommendations.
For further information on ZAF 1/60-5, including
full technical data, ask for publication T3007e.

million turnkey project:
Saudi Arabia Kuwait.

$9

Scheduled for completion in April, 1976, this
project will link Kuwait City with Dammam, in Saudi
Arabia.
Communication will be over a 4 MHz system on
small-diameter coaxial cable.
Initially the system will consist of 300-channel
multiplex equipment, with the possibility of expanding
to 960 channels later. An additional 4 MHz system may
also be added at a later date.

Problems and opportunities.
We deliver.
When you buy transmission equipment, you're
buying more than just hardware.
You're buying reliability and availability, too.
Reliability is the probability that the equipment will
operate as intended during a certain time interval and
under certain specified conditions.
Availability is the probability of finding a system
in a functional state when it's needed.
Both reliability and availability are critically important in determining the total costs of a system.
Yet they can only really be judged after a system
has been bought, installed and operated.
What you're buying at the time of purchase is a
reputation for reliability.
A system's or a manufacturer's track record.
So while everyone talks reliability and availability,
you have to look around for those who deliver.
At Ericsson, we deliver.

Training '75
During 1975, some 1,620,000
student-hours were amassed in
formal customer training courses
covering transmission technique,
applied equipment knowledge, and
the planning, installation and management of transmission systems.
Courses were held in our
Stockholm Training Center and
other centers around the world.

Whatever your transmission problems, we like to
take the positive approach and think of them as opportunities.
We have the hardware, the software, the experience, the track record.
And if you need it, we have total capability, too.
At Ericsson, we're one of the very few organizations
with the capacity and experience to design, manufacture and install complete telecommunication packages
virtually anywhere in the world.

Like to know more?
If you'd like more information about our full range of
FDM or PCM transmission
equipment, or for a talk about
transmission in general, write
or call your local Ericsson
company.
Or drop us a line direct:
LM Ericsson, Long Distance
Division, S-126 25 Stockholm,
Sweden.

1876-1976

The Ericsson Group.
Partners in telecommunications progress worldwide.
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TELECOMMUNICATIONS
AND ElECIRONICS
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 rriarketing 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

®l ITALTEL

■SOCIETA' ITALIANATELECOMUNICAZIONII
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For low-cost, long-life performance...

Copper weld and Alumowekf
8

telecommunications products
Because they last longer than ordinary wire, rods, and strand—and
because they provide greater reliability and trouble-free performance,
Copperweld and Alumoweld superior quality wire products are
cutting costs for the world's leading telecommunications systems.

Alumoweld Guy Strand

Copperweld Drop Wire

For guying poles and towers, Alumoweld
strand is your best buy. It's as strong as steel,

String Copperweld—the most popular drop
wire made—for uninterrupted service. Its

weighs less and will last far longer. Since
its thick aluminum cladding prevents rust,

thick copper covering, permanently welded
to an alloy steel core, assures excellent

costly maintenance is eliminated.
Alumoweld strand's initial cost is surprisingly

conductivity and long, stretch-proof life.
No.18 Copperweld drop wire, with a nominal

low, and, because its light weight makes
it easier to handle, installation costs are

breaking strength of 600 pounds for the
pair, has the ruggedness to withstand heavy

also reduced.

ice and wind loads.

Alumoweld Line Wire

Copperweld Line Wire

The high tensile strength (almost 200,000

Copperweld line wire has just the right

psi) and low initial cost of Alumoweld wire
make it an excellent choice for rural tele-

amount of strength and just the right amount
of conductivity. Designed for long-life,

phone lines. The rugged strength of .091"
Alumoweld wire permits use of extra-long
spans for economical construction, while its

long-span construction, Copperweld wire is
economical, strong, non-rusting and easy
to string.
Use .080"-30 for short subscriber loops
and secondary toll lines. Install .104"-40 on
long subscriber loops and toll lines.

thick aluminum cladding (10% of the wire's
radius) provides excellent transmission
qualities and permanent protection against
corrosion.

Alumoweld
Messenger Strand

You can forget about maintenance costs
when you use Alumoweld messenger
strand to support your cables. Its original
high strength, permanently protected
against corrosion, remains constant. And
with the increased use of aluminum and
non-metallic sheathed cable, Alumoweld
strand provides a reliable and completely
compatible messenger.

Copperweld
Rural Distribution Wire
Copperweld Ground
Rods
n

For permanent grounds,
dependable the year 'rounc

use Copperweld rods.
The only ground rods
with a thick copper
covering inseparably
welded to a strong steel
core, they provide stiffness
for easy driving and rust
resistance for long life.
Copper-to-copper

Rural distribution wire consists of two
parallel .064" or .080" Copperweld conductors
insulated with polyethylene. Intended
for aerial installations where one or two
pairs of open wire might otherwise be used,
it is much easier to install, offers improved
insulation resistance and better protection
against corrosion. Tree trimming is also
greatly reduced compared with that required
for open wire.

contacts throughout
assure low resistance. Each rod is stamped
"Copperweld" for your protection.

Copperweld Industries International, Inc.
a Copperweld enterprise
Five World Trade Center, Suite 6299
New York, N.Y., U.S.A. 10048 • Tel: (212) 755-0600
Telex: 12-9131 • Cables: "Copperweld New York"
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HG2

H450

IR20

HIGH DENSITY ROUTES ; PRIVATE
NETWORKS ; PCM, DATA LINKS
2 GHz radio system
2 W output, solid-state
120—480 PCM channels
300—960 FDM channels,
LOCAL NETWORKS ; AUXILIARY LINKS ;
1 TV+1 sound channel
SPUR ROUTES ; PRIVATE NETWORKS ;
CCIR channel arrangements
UHF radio system
6—60 FDM channels
1 or 2 MHz RF channel spacing

TELETTRA

2 GHz REPEATER
Special low-consumption repeater for
unattended stations withour infrastructures
(120, 300, 960, FDM channels, 1 TV)
CCIR channels arrangements

MICROWAVE

SYSTEMS

HTI2/ILM

HT4
HTI2/6

HIGH-DENSITY ROUTES ; PRIVATE

BACKBONE ROUTES

NETWORKS
4 GHz radio system
7, 11 GHz radio system

5 W output TWT solid-state
1800 FDM channels,

0,5 W output solid-state

1 TV+4 sound channels

300—960 FDM channels,
1 TV+1 sound channel

CCIR channel arrangements

BACKBONE ROUTES
CCIR channel arrangements

6 GHz radio system
10 W output TWT
1800 FDM channels,
1 TV+4 sound channels
CCIR channel arrangements

major

of

our

components

microwave

Telettra

spectrum

VIMERCATE

MILANO

ITALY

Télégraphe

Téléphone
MULTIPLEX
Data

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

simultanément

avec

la

téléphonie.

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

CCITT.

Nombre

de

voies

télégraphiques

possibles en plus de la téléphonie :
- 2 voies à 200 Bauds.
-

5

voies

à

100

Bauds

- 10 2 voies à 50/75 Bauds.

Ces

équipements

très

économiques

sont utilisés par de nombreuses administrations pour leur réseau de télécommunications.
ATTEL se charge d'engineering, fournitures et installations.
Nous consulter pour tous renseignements
Une

complémentaires.

documentation

technique

621

peut être envoyée sur simple
demande.

LES

ATELIERS

DE

TÉLÉCOMMUNICATIONS

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

Get more for your
money with the ITT2300.

ITT
2300

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
i
is a clean simple job-so no
Jm
dirty hands.
The ITT 2300 takes up
little more space than a
j
typewriter, making it quite My
at home anywhere in a
&£
^
modern office.
The ITT 2300.
Tomorrow's teleprinter-today. ^^^Hl
ITT Creed Limited,
Crowhurst Road, Hollingbury,
Brighton BN1 8AL, England.
Telephone: Brighton 507111

ITT Creed Limited

ITT
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It’s the AND 790. From Ericsson.
In combination with AKD 792 and other well-proven PABX exchanges in the same sériés, AND 790 opens up a whole new range of
facilities and technical benefits for users in the 300—9000 extension
category.
Greater flexibility.
Take one example. Moving people around between offices can be
an extremely costly business for large organizations.
There’s the frustration and wasted time caused by people calling
wrong extension numbers.
There’s the need for frequent and costly re-issuing of new internal
telephone directories.
The alternative, also costly, is to call in qualified technicians from
the telephone administration to rewire the exchange extensions with
each change of office.
AND 790 eliminates ail this.
By storing the necessary information electronically, AND 790
allows the PABX operator or any other non-technician to reprogramme exchange functions, like directory numbers, from the
simple terminal station shown above.
The resuit is greater communications flexibility, quicker reprogramming, and substantial cutting of téléphoné costs for the user.
Plus the benefit for the telephone administrations of not having to
tie-up hard-pressed technicians on relatively unprofitable jobs.

i

n

g

d

e

v

i

c

e

.

Facilities.
Using this AND 790 terminal, the PABX operator can control :
— free ranging of directory numbers across 9000 extensions.
— individual catégories for A and B extensions.
— automatic category transfer when a number-position is changed.
— category changing only; class of service changes separately.
— alteration of individual night service.
— altération and free ranging across ail extensions for internal
abbreviated dialling.
”follow me” — automatic transfer of calls from one extension to
another.
AND 790 also incorporâtes a service unit with fault detector.
With this plus a service manual, faults can be located down to
the individual printed card while the exchange is in opération.
Like to know more ?
AKD 792 PABX’s with AND 790 present a superb combination of
facilities for large organizations.
For more information, contact your local Ericsson company.

1876-1976

Or drop us a line direct :
LM Ericsson
Subscriber Equipment Division
S-12625 Stockholm, Sweden

The

Ericsson

Group

Partners in telecommunications
progress worldwide.

Buying

Cable

&

&

S
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Buying?That means communication. Selling?
Communication, too. Business can't be done, life can't
be lived, without communication. And in much of the
world, communication is the business of Cable & Wireless indeed, in the Caribbean, the Middle East and the Far
East, communication is Cable & Wireless. When you
telex your man in Vancouver... or watch aTV programme
bounced from a satellite in space... or ring from Hong
Kong to tell England "I'll soon be home"... you're a
customer of Cable & Wireless, too. We devise specialised systems to link people
nationally or internationally
Cable & Wireless is
part of everyone's life.

CABLE

WIRELESS
Keeps you in touch with the world

Head Office: Mercury House, Theobalds Road, London WC1X8RX. Tel: 01-2424433. Telex: 23181.

a16

&

Telephone systems
made simple.
For small to medium-sized
businesses. Our new computer-

controlled GTD-120 electronic
PABX gives you up to 120 inside
and 28 outside lines, in a very
compact package. We have other
PABX
systems, with capacities
|f§§§f3
§7 ' up to 4600 lines.
l

U

An economical keyset system.

The 17A system handles up to 14 outside jr
lines and 36 stations, and all components Ilk
are designed for easy maintenance. Each
instrument contains a built-in amplifier and
speaker for intercom use. Available in many colors,
and with rotary or touch calling.

A single phone for many ears.

Our new 881A speakerphone is a self-con
tained unit offering excellent voice reproduc
tion. It is available for desk or
wall mounting, and rotary or touch
calling. Shown here is a single-line phone;
we also have keyset speakerphones.

You can have pushbutton phones, too.

^

Even if your telephone exchange requires
rotary dialing, "Easydial" phones give you the convenience of
touch calling. The buttons generate pulses instead of tone signals with, out need for a separate power source. You can press the buttons as
fast as you wish: an integrated-circuit memory sends signals out in a
steady stream.

A small in-house telephone system. The new

8000 Electronic
Business Telephone
acts like both an
.
intercom and a
PABX. From a
simple wall-mounted
control box, it handles
up to 25 extensions, with
access to 5 outside lines. Provides intercom, conference,
privacy and brokerage services.

No businessman should have to worry about what telephone system
to buy. That's why we show you here some of the hundreds of
types and styles of systems available from GTE. For information
on any of them—or for any kind of telecommunications needsee your local GTE representative. Or write GTE International,
Dept. T, One Stamford Forum, Stamford, Conn. 06904 U.S.A.

fnT3 inTERflATIOriAL
a17

HELL

*

..simply telecopy
in

v

minutes

V

with the new Hellfax-Telecopier HF 1048
compatible and future-oriented
Telephone and
long-distance line

are already yours

The telecopier
HF 1048

is installed
quickly
and smoothly

To operate it

is easier than
telephoning

Its performance

makes the
HF 1048
indispensable

The space
required

is less than
usual office
copiers demand

The costs

HF 1048 saves
personnel,
copying work,
communication
cost

The HF1048

you will want it

DR.-ING. RUDOLF HELL GMBH - D 2300 KIEL14
TELEPHONE: 20011 • TELEX: 02 92 858 • CABLES: HELLGERAETE • POSTFACH: 6229 • GRENZSTR. 1-5

Demonstration at the Hannover fair: 28. 4. - 6. 5. 76, Hall 1 CeBit, Siemens stand
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A

world

of

for

TAI

communications

a

puts

For these users: • General Public • National
Police • Airlines • Utilities • Industry • National
Health • Education • Coast Guard
• Shipping Companies • Pipelines
• Communications Companies • Banks
For these purposes: • Telephone • Telegraph
• Television • Telemetry • Facsimile • Data
Transmission • Radar • Control • Mobile Units
• Air/Ground Communications
For these reasons: ECONOMY. One
integrated system avoids unnecessary

country.

it

together.

duplication of hardware.
QUALITY. We are systems planners, not
manufacturers. This means our engineers are
free to select the best hardware available,
no matter who makes it.
PRIVACY. Every user enjoys as much private
use as though he owned the whole system.
7700 Arlington Boulevard, P.O. Box 24
Falls Church, Virginia22046, U.S.A., Telephone
(703)573-8686 Telex 899494
Cable Address: TAI INC WASH DC

TAI Incorporated

A Subsidiary of E-SYSTEMS INC.
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€!ektfim

Guaranteed Quality
Competitive prices
Prompt deliveries

It's that what you're looking for - ask for

POLISH TELECOMMUNICATIONS EQUIPMENT offered by ELEKTRIM!

electronic telephone system E-10
witn time division switching
automatic telephone exchanges
system crossbar - PENTACONTA
PCM telephony equipment
carrier telephony equipment
manual telephone switchboards
loudspeaking intercom system
desk telephones for each kind of
exchanges and switchboards
Lineman's telephones
electronic fire signalling units
various equipment and accessories
such as: telephone relays, reed
relays, telephone plugs and sockets,
telephone dials, receiver and
transmitter insets a.o.

For detailed information and offers adress

ELEKTRIM

Polish Foreign Trade Company For Electrical Equipment Ltd.,
Czackiego St. 15/17 00-950 Warszawa - Poland
P.O. Box 638 Phone: 26 62 71 Telex 814 351
Cable: ELEKTRIM - Warszawa
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RADIO TELEPHONY
MOBILE SYSTEM
RTMS 101
□ Mobile network of nation
wide and regional
dimensions
□ Automatic connections
between the mobile and
fixed network regardless
of subscriber location
□ In any area, each
subscriber can have
access to any free radio
channel in multiple
access mode
□ Built-in memory
for easier dialling storage
of directory numbers

We have developed a complete range of equipment
for the mobile radiotelephone network integrated
with the fixed network
• Frequency band:
400 - 470 MHz or
146- 174 MHz
• Channelling:
25 kHz
(others on request)
• Number of RF channels:
64

nALTEL

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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If you're wondering what the
switch to Electronic Switching
FUJITSl Systems (ESS) is all about, then
it's about time you took a look at
the FETEX-100 ESS from Fujitsu. Here in one
package is the most advanced step yet in switching equipment, offering the improved performance, total control and flexibility of operation
that you've always wanted in a medium to large
scale exchange.
Improved performance? The FETEX-100 features special matrix switches using the Fujitsu-

MAIN PRODUCTS
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□Telephone Exchange Equipment

X

-

1

0

0

developed MEMOREED® magnetically selflatching reed switch; with MEMOREED® , reduced power consumption via no holding current, improved reliability and greater system
miniaturization are just some of the benefits.
Total control? Try the FETEX-100's highly sophisticated and fully IC central control system
using a memory of exceptionally small size and
low power consumption. Flexibility of operation?
You can't beatthe Stored Program Control (SPC)
when it comes to handling variations in traffic
conditions; and SPC makes introduction of new

□Carrier Transmission Equipment

□Radio Communication Equipment

□ Space Electronics Systems

□Electron

What the switch to ESS is all about.
customer services and system expansion so
much easier. And these are but a few of the
many outstanding features that translate into
cost performance and operating efficiency.
Look into the FETEX-100 soon, and see what
the switch is all about. From Fujitsu, the telecommunications people.

FUJITSU LIMITED
Communications and Electronics
Marunouchi, Tokyo, Japan

Computers & Peripheral Equipment (FACOM)

□ Telegraph & Data Communication Equipment

□ Remote Control & Telemetering Equipment

□Electronic Components
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Solid-State FM Transmitter
for Mono and Stereo -

a module of our VHF Systems
Rohde & Schwarz built the first German
VHF-broadcasting transmitter in 1949
and have since produced more transmitters than any other German manufacturer. Many have been exported
throughout Europe and overseas. Now
R&S are supplying new-generation
transmitters incorporating all the possibilities of semi-conductor technology
and of printed and integrated circuitry.
Single-source supply - our VHF systems cover:
Transmitters for mono and stereo with
output power of 50 W or 300 W and 1,
3, 5 and 10 kW, as single transmitters
or with backup, remotely controllable
with fault memories proof against
erasure by power failure
Transmitters for outside broadcasting
of the highest quality

Relay receivers for the reception of RF
signals and retransmission of the modulation content
Stereocoders for producing multiplex
signals
Combining filters for simultaneous
operation of several transmitters over
one antenna
Antenna systems even for the most
extreme pattern requirements
Dummy antennas and coaxial components
Measuring instruments for checking
quality and automatic monitoring even during an ongoing program.
Ask Rohde & Schwarz for the data
sheet "VHF-FM Transmitting Systems".

Rohde & Schwarz
Postfach 80 14 69
D-8000 Munchen 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

ROHDE & SCHWARZ
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MICROWAVE LINKS
SPACE COMMUNICATIONS
FOR TELEPHONY - TELEVISION - DATA TRANSMISSION
Within THOMSON-CSF,
a pioneer in Telecommunications,
the 2,800 Engineers and Technicians
of its MICROWAVE LINKS AND SPACE COMMUNICATIONS,
develop and manufacture
international class equipment
with the newest techniques, and install complete stations
and networks on "turnkey" contracts the World over.
We have the longest and worldwide experience.

Specialists know that since... very long ago

THOMSON-CSF
DIVISION FAISCEAUX HERTZIENS ET LIAISONS SPATIALES
55, RUE GREFFULHE / B.P. 302 / 92301 LEVALLOIS-PERRET / FRANCE / TEL.: (1) 758 11.58
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No.

1

Go

EAX.

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
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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.

07= II1TE Rll ATI o n AL
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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SIEMENS

Communications facilities
provided...

...even though work on the
pipeline is still in full swing. Reliable
communications, right from the
offset, are of paramount importance
when the search is on for new
sources of energy and raw materials.
This is also true when difficult and
thinly-populated regions are being
opened up for development.
Siemens offer a wide range of low
to medium capacity radio relay
systems to cover all possible
requirements, e.g. for establishing
2 to 300 voice channels along
pipelines, high-voltage transmission lines and railway tracks,
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for feeders in the branches of
public networks, service channels in
wideband systems and sound
channels for broadcast corporations in fact everywhere where flexible
radio relay systems are required.
Siemens narrow-band systems for
various RF ranges can be used
either for fixed installations,
where space-saving 7R equipment is
employed, or for mobile applications
where the equipment is housed in
portable, robust and weather-proof
cases and battery powered. Our
systems FM 24 - 72/300 and FM 24 -

72/400, for example, provide 3 to
72 voice channels in the RF range
235 to 470 MHz, a variable output
power of 0.75 to 12 Watts and is
powered from either an ac line or a
battery source.
Rapid installation, high reliability and
modest maintenance requirements
are only some of the advantages
guaranteed by these economical
communication systems.
For detailed information on radio
relay systems write to Siemens AG,
Bereich Weitverkehrstechnik,
D-8000 Munchen 70,
Postfach 700079, ZWV123.

Narrow-band radio relay systems
from Siemens
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Table of Artificial Satellites Launched
The complete collection of Table of Artificial Satellites Launched (1967-1993) has
been scanned by the International Telecommunication Union (ITU) Library &
Archives Service. The electronic copies are available at the following address:
http://handle.itu.int/ll. 1004/020.1000/7

Repertoire des satellites artificiels lances
Le Service de la bibliotheque et des archives de I'Union internationale des
telecommunications a numerise la collection complete du Repertoire des satellites
artificiels lances (1967-1993). Les fichiers electroniques sont disponibles a
I'adresse suivante:
http://handle.itu.int/ll. 1004/020.1000/7

Lanzamientos de satelites notificados
El Servicio de Biblioteca y Archivos de la Union Internacional de
Telecomunicaciones (UIT) ha escaneado la coleccion completa de Lanzamientos
de satelites notificados (1967-1993). Las copias electronicas estan disponibles en
la direccion siguiente:
http://handle.itu.int/ll. 1004/020.1000/8

□ditoria
PANAFTEL
and
Pan-African Telecommunication Union *

Barely three years ago, a Conference of
African Telecommunication Administrations was held in Addis Ababa. At that
time, the pre-investment survey for the
PANAFTEL network had just been completed. This survey revealed the economic
viability of a vast telecommunication network to serve the African countries. It was
therefore imperative to decide what steps
should be taken to make such a network
a reality.
Without reverting in detail to the first
meeting of the Plan Committee for Africa,
held in Dakar at the beginning of 1962 to
* This editorial summarizes the various speeches made by the
ITU Secretary-General at the second Conference of African
Telecommunication Administrations (Kinshasa, 3-16 December
1975).
PANAFTEL denotes the pan-African telecommunication
network.
** Economic Commission for Africa.
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establish the broad outlines of a plan for
the whole of the African continent, let us
point out that it was in 1962 that the ITU
and the ECA ** initiated their fruitful
co-operation.
This made it possible to speed up the
expansion of the telecommunication facilities in Africa and to find the most effective
and economical means of handling African
traffic without having to pass through
exchanges outside Africa.
It was in 1968 that an ITU team of experts,
stationed in Addis Ababa, carried out a
preliminary pre-investment survey based on
visits to 38 African countries.
Having thus defined Africa's telecommunication requirements in broad outline, the
next step was to conduct detailed studies to
determine what transmission arteries and

international switching centres were required
to handle intra-African traffic. Under the
direct supervision of the ITU, this work was
undertaken by highly experienced firms of
engineering consultants. The study covered
more than 20 000 km of transmission arteries
and 18 international switching centres.
When these activities were approaching
completion, providing firm proof of the
economic viability of the network as a
whole, we set about, at the request of the
African countries, finding the sources of
finance needed for the implementation of
this important project. Thus the required
investment capital amounted, at the beginning of 1973, to nearly 120 million US dollars,
not counting portions of the network which
some countries undertook to establish themselves in the normal course of development
of their national programmes.
*
*

*

In 1973, the African Heads of State and of
Government, at their annual meeting in
Addis Ababa, decided to set up the
PANAFTEL Co-ordinating Committee with
the task of exploring all ways and means
of financing the establishment of the network and ensuring its execution in the best
possible technical conditions.
The Co-ordinating Committee got to work
immediately. It held a number of meetings with the international, regional and
financing agencies. Its vigorous action re-

sulted in the financing of almost all the
PANAFTEL network and its effective
implementation.
We have thus now arrived at the point at
which the problems connected with the
operation of so extensive a network have to
be faced. These problems cover a wide
range, touching on matters such as technical compatibility, efficiency of operation,
rate-fixing and international accounting,
all factors which have to be studied in
great detail in order to secure the genuine
advantages, both economic and social, which
the PANAFTEL network should offer.
The administrations of the African countries
will find themselves facing entirely new
situations. The closest collaboration, great
wisdom and a broad understanding will be
needed in order to find satisfactory solutions
to the problems which arise.
The ITU itself sprang from this need for
co-operation among sovereign and independent countries for the purpose of establishing useful and effective international telecommunication services. This spirit of
collaboration and mutual understanding,
which is largely the secret of its success, has
been the guiding principle of the Union
throughout the 111 years of its existence.
The PANAFTEL network must be regarded
as a great multi-national venture and it is
therefore necessary to develop the national
networks and, even more so, the rural
networks of the African countries if this
grandiose undertaking is to be accorded the
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importance which it deserves. Networks of
this type are not only of vital importance
for the economic and social development
of each country considered individually, but
they also represent important sources of
traffic destined for the international part of
the network.
In numerous African countries, doubtless
more than in other continents, the development of telecommunications has been
concentrated in a few large towns, thus
depriving the rural populations of the
advantages of direct contact with neighbouring areas and with the great centres of
industrial, commercial or governmental activity. For this reason the ITU is especially
interested in extending telecommunication
facilities to the rural areas.
*
*

*

In order to carry out an extensive study of
these problems as a whole, the Heads of
State and of Government of the countries
Members of the Organization of African
Unity (OAU) decided to hold a second
Conference of African Telecommunication
Administrations which met in Kinshasa
from 3 to 16 December 1975.
According to the agenda proposed by the
PANAFTEL Co-ordinating Committee, this
Conference was invited to study all aspects
of telecommunications: training, operation,
maintenance, planning and execution. Several African administrations and ITU head-

274

TELECOMMUNICATION JOURNAL - VOL. 43 - IV/1976

quarters submitted a number of documents
which greatly facilitated the task of the
Conference. I should therefore like to congratulate and thank the African administrations which helped to prepare these documents. It was a fortunate precedent which
is bound to be copied in the future and, as
Secretary-General of the ITU, I cannot but
welcome it.
However, the most important item on the
agenda was the creation and establishment
of a Pan-African Telecommunication Union.
Indeed, whatever the field referred to,
whether it was routing or signalling, the
development of rural areas or rate-fixing,
Staff training or field-strength measurements,
the inescapable conclusion emerged that
one must have an overall view of each of
these problems in order to profit to the
fullest possible extent from the benefits
which the PANAFTEL network is expected
to bring.
The Pan-African Telecommunication Union
can ensure the co-ordination I have mentioned with the utmost efficiency.
In this connection, it should be stressed
that not only does the ITU have no objection
to such a regional Union, since provision
for this kind of organization is made in the
International Telecommunication Convention, but the Pan-African Telecommunication Union will enjoy the unfailing support
and total co-operation of the ITU and its
Secretary-General within the framework of
the International Telecommunication Convention.

The Conference set up a working party to
define the form and content of that Union.
Bearing in mind the diversity and complexity
of the problems involved, I am sure that
the work will be carried out with the same
earnestness, meticulous care and concern
for efficiency as were displayed by all the
delegations at the Kinshasa Conference.
*
*

*

Another problem which was discussed at
length was the development of human
resources. I need not labour the point that
human resources constitute the greatest
asset of any country. The manner in which
they are harnessed is of paramount importance, and they can only give their full
measure through adequate and continuous
training.
I am pleased to note that, in Africa, the
Governments have adopted a realistic
approach in this respect, by pooling their
resources to set up multi-national training
centres in cases where inadequate funds
meant that it was unjustifiable or impossible
to establish national centres. Examples of
this are provided by the training centres set
up at Rufisque (Senegal) for the West
African countries, Nairobi (Kenya) for the
East African countries and Blantyre
(Malawi) for Southern Africa. The fruitful
co-operation which has been set on foot by
the establishment of these centres is worthy
of all our encouragement and our sincere
admiration.

It is to be hoped that this policy of multinational co-operation in training schemes
will be further extended to cover all areas
of the continent and embrace all levels of
instruction, so that the technical and operating staff receive appropriate training in
the best possible conditions.
Finally, the Conference adopted several
resolutions on the implementation of a
number of regional or multi-national projects, thereby deciding, at a very opportune
moment, on the form and scope of the
assistance which may be requested from
UNDP for these programmes during the
1977-1981 period.
In this respect, I would point out that
I have had the opportunity on a number of
occasions, and before distinguished audiences, to emphasize that telecommunications
always have international implications and
that the development of national networks
always affects the networks of neighbouring
countries. Any telecommunication network,
even of the smallest village, is an integral
part of the national network and consequently has repercussions on the world network. This makes it essential that networks
should be planned, set up and operated on
the basis of regional and world-wide cooperation.
The Pan-African Telecommunication Union,
whose work will harmoniously complement
the grandiose task carried out by the International Telecommunication Union, is thus
of paramount importance.
M. MI LI
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union activities
he first meeting
of the Group of
Experts to draft an
annotated edition of
the International Telecommunication Convention (Malaga-Torremolinos, 1973) was
held at Union headquarters in Geneva
from 16 to 26 Spetember 1975 under the
chairmanship of Mr.
C. Baudazzi (Italy).

T

Group of Experts
Annotated edition of
the Internationa!
Telecommunication
Convention
(MalagaTorremolinos, 1973)

A/fr C. Rnu.Hn7.7i
The Group of Experts consisted ot
members representing the following countries: Federative Republic of Brazil,
France, Federal Republic of Germany,
Italy, Spain.
Mr. Ibnou Zekri of the ITU General
Secretariat acted as liaison officer.

1. Programme of work
Since the annotated edition of the Convention in the three working languages of
the Union (English, French and Spanish)
must be published at least a year before
the next Plenipotentiary Conference,
scheduled for September-November 1980,
the final date for the establishment of
this publication has been fixed for the

beginning of 1979, so that the text of
the annotated edition of the Convention
can be submitted to the Administrative
Council for approval in 1979.
When it became apparent that the members
of the Group could use a common language
for their work it was decided, for reasons
of efficiency and economy, that French
should be the working language. In this
way the basic text of the annotated
edition will be authentic under the terms
of the Convention and will be translated
into English and Spanish by the language
services of the Union.

2. Method of work
One of the main points being to establish
an efficient method of work ensuring a
balance between the different parts of
the Convention in the annotated edition,
it was agreed to adopt the following
procedure:
— to prepare notes, which should be
as brief yet as complete as possible,
on the articles of the Convention
and the General Regulations (82
articles, Preamble and Final Formula)
adopted by the Plenipotentiary Conference of Malaga-Torremolinos, explaining the origin and evolution of
those clauses and thus making them
easy to understand;

Meeting of the Group of Experts
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Rome, at the invitation of the Italian
Administration.
At this meeting, in pursuance of Resolution No. 43 of Malaga-Torremolinos,
the Group will adopt a progress report
for submission to the Administrative
Council.
C. B.

Meeting of CCITT
Working Party l/TGM

— to this end, to examine the documents
of the Plenipotentiary Conferences as
basic texts and, if necessary, documents
of other ITU conferences and Plenary
Assemblies of the International Consultative Committees and any other
useful documents;
— to include references to the documents
of plenary and committee meetings
of the Plenipotentiary Conferences at
which the texts adopted were prepared;
— these references should mention the
numbers and, where necessary, the
pages of the documents concerned.

3. Progress report to be submitted to the
31st Session of the Administrative Council
and place and date of the next meeting
From 9 to 14 February 1976, the members
of the Group held a technical meeting at
Union headquarters in Geneva at which
the method of work chosen was evaluated
and its validity was confirmed.
The next meeting of the Group will be
held from 31 May to 10 June 1976 in

CITT
Working
Party I/TGM
(Telegram
service)
held its fourth meeting
in Geneva from 20
to 24 October 1975,
under the chairmanship of Mr. R. A.
Jackson (United Kingdom Post Office).

C

The Working Party
continued with its
primary task of preparing a revised set
Mr. R. A. Jackson of Instructions for
the international telegram service. At a previous meeting it naa
been agreed that a small group would
meet in Rome to consider a number of
points of detail in part 3 of the draft
Instructions (printing telegraph systems)
and the revised document prepared by
this small meeting was available for
discussion. The subject is of course very
complex but after including a number of

detailed refinements the text was approved
thus completing the work of redrafting
of the Instructions for the international
telegram service required to fulfil Resolution No. 1 of the World Administrative
Telegraph and Telephone Conference
(Geneva, 1973).
Discussion continued on the study of the
simplification of word counting for charging in the international telegram service.
As now proposed any group of printing
characters not exceeding 10 characters
will be counted as one chargeable word
and those groups exceeding 10 characters
will be counted at the rate of one chargeable word for 10 characters or part
thereof. Some discussion took place on
the idea of having a blanket charge for
the address (say 5 words) or of counting
the destination office in the address part
of the telegram as one word irrespective
of the actual number of characters. On
balance, however, the Working Party felt
that simplification was the more important
aspect and did not support the introduction of exceptions.
Another subject which had been referred
to the Working Party by Study Group I
(Telegraph operation and tariffs—including the telex service) was the que' tion
of the abolition of special rate telegrams.
At the last meeting of Study Group I
a questionnaire had been prepared which
was circulated by the CCITT Secretariat
to all administrations (and recognized
private operating agencies). Fifty-six administrations (and RPOAs) responded
to the questionnaire and the responses
were most helpful in the formation of a
general picture of the way in which
reduced rate telegrams, and in particular
letter rate telegrams, were handled and
the effect of them on the operations and
finances of these administrations (and
RPOAs). Operationally, it was concluded
that the abolition of letter rate telegrams
posed no significant problems, however,
the financial implications remained somewhat unclear. As regards the abolition of
letter rate telegrams there were three
clearly defined positions, i.e. :
1) to abolish with no change in the level
of accounting rates for ordinary rate
telegrams;
2) to abolish with a reduction in the
level of the accounting rates for
ordinary rate telegrams;
3) to defer a decision until further
consideration could be given to the
subject, including the completion of
national reviews currently in progress
by some administrations.
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There was, however, a strong desire for
this question to be settled at the final
meeting of Study Group I so that the
subject could be concluded before the
next study period.

The United Kingdom Post Office also
drew attention to the problem of informing all connected centres when a large
telegram retransmission centre fails because
of the need to use a different destination
indicator on every channel. To overcome
this problem the meeting agreed to adopt
the universal destination indicator XQXQ
for such messages and with XQ replacing
the channel sequence number.

The Working Party also considered what
other special rate telegrams might be
deleted, recognizing that all obligatory
classes must be maintained and the
general opinion was that the special service
" urgent " should also be retained. Consequently discussions were limited to consideration of the press telegrams. The
International Press Telecommunications
Council (IPTC), while not opposing the
abolition of press telegrams, requested postponement to allow time for development
of alternative means of communication.
However, after considerable discussion the
meeting agreed to propose the abolition
of the press telegram class and the
necessary amendments were prepared for
Study Group I approval.

This was the last meeting of the Working
Party during this study period and it is
gratifying to be able to record that all
the tasks allocated to the Working Party
were successfully completed and to thank
all the participants for the tremendous
amount of work and enthusiam injected
into the meetings which made the successful conclusion possible.
R. A. J.

Meeting of CCITT
Joint Working Party
LTG

At an earlier meeting the United Kingdom
Post Office and Cable and Wireless
Limited had made proposals regarding
the automatically generated information
(XQs). These proposals, together with new
contributions from Teleglobe Canada and
France, were discussed and it was agreed
to produce a standardized form for the
heading part of such telegrams, particularly
the numbering line. There are three types
of such telegrams which need to be
considered:
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II. Characteristics of wide-spectrum signals—
Question 29/XV
The Joint Working Party defined the
permissible power levels for wide-spectrum
signals outside the 60-108 kHz band. It
still has to examine the case of certain
discrete components.

The modifications of the characteristics
of leased circuits proposed by Working
Party IV/1 were deemed to be acceptable.
On the other hand, Joint Working Party
LTG did not consider it advisable to
change the tolerances for group delay
in the 2400-2600 Hz band as Study
Group XV (Transmission systems) had
suggested.
In the case of circuits using channels set
up on PCM systems, however, it considered that those circuits conformed with
the specifications of the relevant series H
recommendations, but that additional
information should be collected before
forming any definitive opinion on the
subject.
IV. Subdivision of the frequency band of a
leased telephone-type circuit—Question 24/XV

.

C

CITT
Joint
Working Party
LTG (Use of telephone-type lines for
purposes other than
telephony) met in
Geneva from 13 to
January
16
1976
under the chairmanship of Mr. L. Guillet
of the French Telecommunication
Administration.

2) automatically generated information.
For such service notes it was agreed
that the channel sequence number
could include the serial number 000
or XQ could be used in the place of
the channel sequence number;
3) manually prepared or manually treated
service notes. For these it was agreed
that XQ could be used in the place
of the channel sequence number.

Joint Working Party LTG tried to define
a reference group link and decided
provisionally that such a link might
comprise eight group sections and seven
through-connection equipments. It also
specified the permissible power level for
interfering frequencies in the vicinity of
the pilot.

III. Characteristics of telephone-type circuits
used for purposes other than telephony—
Question 25/XV

The proposal from Denmark to simplify
the telegram service by restricting the use
of paid service advices (STs) was discussed
in some detail. Finally it was agreed that
their use would be limited to giving instructions as to the delivery of telegrams
or gaining information as to the identity
of the sender. The necessary amendments
to the relative recommendation and Instructions were agreed.

1) automatic service advices designed to
trigger an automatic reaction from a
connected telegram retransmission
centre. For these it was agreed that
numbering in the normal sequence
should always be applied;

I. Characteristics of group links—Question
28/XV

Mr. L. Guillet
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The following points
were discussed:

Joint Working Party LTG specified the
area of application of Recommendation
H.34 and changed the group delay characteristics of the filter defined in this recommendation. It also proposed that
Recommendation H.31, containing specifications for equipments which are now
obsolete, should not appear in future
editions of the CCITT Book.
Since this was its last meeting before the
Vlth Plenary Assembly, the Joint Working
Party also spent a considerable part of
its time formalizing the amendments
proposed to existing recommendations
and defining its work programme for the
next study period.
L. G.
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The Pan-African Telecommunication Union
established by the second Conference
of African Telecommunication Administrations
he second Conference of African
Telecommunication Administrations was
held in Kinshasa from 3 to 16 December
1975. At the inaugural ceremony the
delegates elected as Chairman Citizen
Wabali-Bakitambisa,
Commissioner of
State for PTT of the Republic of Zaire,
and as Vice-Chairmen the delegates of
the Republic of Kenya, the Central African
Republic and the Republic of Upper Volta.
The Conference designated as Chairmen
of the various Technical Committees the
delegates of the People's Republic of the
Congo, Ethiopia, the Republic of the
Senegal, the Federal Republic of Nigeria
and the Algerian Democratic and Popular
Republic.

T

At the opening ceremony, the Commissioner of State for PTT of the Republic
of Zaire, after welcoming the dignitaries, observers and some 200 delegates
representing 45 African countries, said:
" ... As we all know, this assembly has
been convened by the Organization of
African Unity in pursuance of Resolution
No. CM/Res. 404 (XXIV), point 6 of
which invites the Administrative SecretaryGeneral of that Organization to convene
before the end of 1975 a constituent
Conference of the Pan-African Telecommunication Union.
" As further proof of the importance of
this Conference I would cite the statement
made by the Secretary-General of the
International Telecommunication Union
on 25 September last at Geneva, during the
opening meeting of the World Plan
Committee. I quote: "The Africans are
also invited to discuss at this Conference
the possibility of creating an African
Telecommunication Union. Should such
a Union be finally constituted, the ITU
is already ready to engage in fruitful
co-operation with it without the possibility of there being the slightest interference between the activities of the four
permanent organs of the ITU and those
of such a Union. On the contrary, it will

be very easy for us to ensure that our
respective activities are complementary. "
(End of quotation)
" The agenda thus outlined, which also
included problems concerning the operation and development of the pan-African
network, shows clearly enough the importance of the Conference we are inaugurating
today.
" It was essential to hold this Conference *
as a vital stage in the realization of the
PANAFTEL network and the creation
of the Pan-African Telecommunication
Union.
" It is fortunate that for the accomplishment of the lofty mission that is entrusted
to us we already hold certain trump cards
which permit us to envisage the outcome
of our debates with serenity.
" The decisive factor is undoubtedly the
firm will of our respective governments
to achieve the development and unity of
this continent by concrete action, among
which obviously comes the development
of telecommunications.
" Another favourable factor is the various
stages so far completed, which have given
much ground for satisfaction. I am thinking in particular of Dakar, Rome, Addis
Ababa, Lagos and Kinshasa, as milestones
along the road we have travelled towards
implementation of the PANAFTEL network.
" The Republic of Zaire, for its part,
cannot but give its unconditional support
to the creation of such a Union, since it
meets the real interests of all States of the
continent, as, incidentally, was clearly
stated in the final communique of the last
PANAFTEL co-ordination meeting for
the Central African sub-region held in
Kinshasa. This Union is the guarantee for
the orderly development of African
regional telecommunication services at a
rate in accord with that of the political,
economic and social development of the
continent.

" The Pan-African Telecommunication
Union thus emerges as a basic objective
which must mobilize all our forces, since
it is one of the precious instruments
which the African continent needs so
much in order to consolidate its unity,
through the development of telecommunications.
" May these two weeks of work on which
we are embarking today bring fulfilment
of this wish so dear to us all. "
Mr. M. Mili, Secretary-General of the
ITU, addressed participants on behalf of
the ITU (see our editorial).
On behalf of the Secretary-General of
the Organization of African Unity (OAU),
Mr. Hizekiel Isaac said:
" . . . The realities in African communications structure are there to remind
us, not without some cruelty, of what can
be considered one of the greatest shortcomings of our continent. Although the
historical factors that contributed to a
divided Africa and outward-looking
Africa have been eliminated to a large
extent, the situation we thus inherited,
especially in the field of communications,
needs to be drastically interfered with in
order to enable Africa to control her own
destiny politically, economically and socially. Today the lack of infrastructure,
telecommunications being outstanding,
stands out as the major obstacle to intraAfrican co-operation and intra-African
trade, both essential for the development
of our continent. Being aware of this,
the leaders of our continent, meeting under
the aegis of the OAU during one of their
first meetings, called for the complete
decolonization of Africa's communications
system, specifically urging that telecommunications must as a matter of priority
be Africanized and that all intra-African
communications should be through African
centres.
" Our meeting today, to gain full value
and to justify the hopes which have soared

TELECOMMUNICATION JOURNAL - VOL. 43 - IV/1976

279

union activities / technical co-operation

everywhere in our countries, must scrutinize minutely all the factors which are
likely to hamper or delay the effective
implementation of the pan-African telecommunication network. In accordance
with the recommendation of the Coordinating Committee, viz, OAU, ECA,
ITU and ADB, the political instances of
OAU at the highest level have urged that
this meeting, among other things, should:
a) review the progress made during the
first stage of the PANAFTEL network,
b) take the necessary steps to formulate
and adopt regional recommendations
on operating and maintenance procedures,
c) study and recommend appropriate
tariffs,
cl) ensure the provision of the required
staff not only for the efficient operation
of the network but also for its maintenance,
e) identify national and inter-country
routes and switching centres which
should form the basis for the next
stage in the development of the
PANAFTEL network and to ensure
that the required studies are undertaken as soon as possible,
f) study other matters which are of
interest for the general development
of telecommunications in Africa.
" Without in any way presuming, but
taking into account the lessons we are
learning as a result of the increasing solidarity of developing countries, we Africans
have but one choice: to co-operate in joint

programmes and jointly defend, with determination, these programmes with a
meticulously drawn up strategy, scrupulously implemented by all.
" Should our meeting here today indicate
or prove anything beforehand, it might
be that we have already accepted the
principle of joint action as the most
speedy and certainly the best solution
to the evils besetting our countries.
" Finally, we should certainly be failing
in our duty if we limit our action to
technical questions only. The advent of
a new era for Africa is also enshrined in
the proposed establishment of the PanAfrican Telecommunication Union, which
once again has been endorsed by the
leaders of our continent. While it is
certain that our very presence here
responds to the seeds of this unity and
solidarity rooted in the proposed Union,
are we really prepared to overcome the
differences which exist between us? Are
we really sincerely decided, contrary to
the hopes of Africa's enemies, not to
exaggerate the differences which some
aspects of our history have imposed on
us? Have we understood and admitted
that we must combine our efforts in
order that the possibilities for comprehensive and joint action which exist
as a result of the similarities characterizing
us prevail over tendencies aimed at individual and selfish action which are due to
the special peculiarities of our regions or
even our countries which are dictated by
a short-term policy planned and implemented in too narrow a frame?

In the foreground: Citizen Wabali-Bakitambisa, Commissioner of State
for PTT, Republic of Zaire, opening the Conference. In the background:
on the left, Mr. M. Mili, Secretary-General of the ITU; on the right,
Mr. Hizekiel Isaac, representative of the OA U
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" I have allowed myself to level these
questions to Africa because the constricted
and difficult experience of the OAU has
taught us that each response brought
to this constant self-examination is often
the only positive acquisition which forms
and reinforces the effectiveness of our
organization. The establishment of the
proposed Pan-African Telecommunication Union is thus a deep-rooted revolution
which could enable so many of our aspirations, those of the past as well as those
to come, to expand far beyond the stage
of grandiose statements of intention..."
Mr. Coleman, speaking on behalf of the
United Nations Economic Commission
for Africa (ECA), made the following
statement:
" One characteristic of developing countries is the obvious lack of effective means
of external and internal communications.
Societies that have left their mark on
history have always been noted for their
relatively good communication systems
whether for transporting goods, persons,
message or ideas. It seems that not only
do good communication systems provide
an essential basis for economic activity, but
they also constitute one of the necessary
tools for social and national development.
It is great satisfaction therefore to ECA
that, working in association with other
members of the Co-ordinating Committee
for the implementation of PANAFTEL,
we have arrived at this important juncture
in the development of an intra-regional
telecommunication network.

One of the Technical Committees at work
(Photos: PTT, Zaire)
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" ... It hardly requires a seer to observe
a characteristic of national telecommunication networks in the Region, namely,
their urban-oriented development. Deducing from available figures on telephones in
the principal cities of the region, one finds
that the ratio of the average telephone
density in the cities to the average telephone
density in the non-urban areas is about
22:1. Taking two examples of one large
and one small countries (geographical and
population wise), one observes that for
the large country three principal cities
with less than 3% of the national population have over 60% of telephones in
the whole country; the situation is even
worse for the small country: three cities
with 3 % of the population have over
97% of the total number of telephones
in the country. The basic rationale behind
this skewness in development is generally
ascribed to the need for reasonable
economic returns on investments.
" If development is to imply not only
economic profitability and growth but
also a continuous and progressive modification of mental attitudes and behaviour
on the part of the individual and community then the economic criterion should
not be the only one in our telecommunication development plans. The present
physical and mental isolation of rural
communities in the region can be substantially ameliorated with imaginative
use of telecommunication facilities. But
these, however, need to be extended
beyond their present urban confines. It
is to be hoped that the Conference will
be able to elaborate clear guidelines on
the extension of telecommunication networks and services to rural communities
in the region.
" Space communication is another important area. This is a down-to-earth
subject of considerable relevance not
only to common carrier communication
but also to broadcasting and mass communication, as evidenced by United Nations
and ECA resolutions on the subject.
It is to be hoped that this Conference
will be able to examine, if only in a
preliminary way, the possibility of satellite
communication as a complement to the
PANAFTEL. There is at least one country
in the region which is already exploiting
the potential of the system for communications at the national level.
" The dimensions of the manpower problem in telecommunications as in other
sophisticated technological fields may
be assessed by the extent of our dependence
on non-African sources for pre-investment

studies, design, installation, commissioning
and maintenance of systems. Much has
already been and is being done to improve
quality, skills and quantities, as shown by
the increasing number of training institutes
at elementary and intermediate levels.
The possibilities of future expansion,
development and introduction of new
technologies indicate the need for imaginative measures to minimize this unhealthy
dependence on non-African sources. Cost
considerations alone dictate that it must
be reduced if not eliminated altogether.
The data base on which to build an action
programme is however very inadequate.
" The ECA, as you may be aware, plans
in co-operation with other interested
regional and international organizations
to correct this deficiency in data through
a comprehensive survey centreing on
telecommunications, as indicated in the
paper already distributed to you. The
Conference may be able to make recommendations on the scope and financing
of the proposed survey ..."
Mr. E. Tetegan, representing the African
Development Bank (ADB), reviewed the
history of the PANAFTEL project and
reported on the financial situation:
" . . . Though the formula of setting up
a fund to finance the PANAFTEL
network was not retained by the participants at the consultative meetings, other
possible sources of financing, particularly
bilateral financing with some flexibility,
were suggested by the capital-exporting
countries.
" Those suggestions, discussed by an Ad
Hoc Committee and at the consultative
meetings, serve as a guide for the financial
implementation of PANAFTEL.
" May I take this opportunity to thank
the participants in the consultative meetings
who, despite their heavy schedule, agreed
to make the journeys to discuss the
PANAFTEL network and proposal formula for financing, thus contributing to
the development of telecommunications
in Africa, in African as well as in their
own interests.
" At present, and according to the information in our possession, we may say
that the financing of more than two-thirds
of the network is ensured or soon will
be. With the galloping inflation of the
past two years the cost estimates in many
cases have proved far too low and additional credits became essential to continue
the implementation of certain axes of
the network.

" For the remainder even greater efforts
must be made, especially as the sectors
still to be financed are considered to
have a very low viability. For that reason
and in conformity with the recommendations of the Ad Hoc Committee meeting
in Geneva on 9 and 10 May 1974, the
African Development Bank is seeking
ways of orientating financing towards
such sectors at favourable conditions.
" The Kinshasa Conference will have to
consider the situation of the implementation of the pan-African network and lay
down guidelines for the following phase.
The ADB is fully motivated, as are all
the members of the Co-ordinating Committee, to complete the work undertaken
and to render viable the plant already
installed. To achieve this, the links
constructed must be fully used, national
networks must be developed and the
manpower to maintain them must be
found and trained. In this way, telecommunications will have played their part
in the development of the African
economy. "
The Conference adopted 16 resolutions.
Three resolutions, on " The establishment
of the Pan-African Telecommunication
Union" (Resolution No. 1), the " Coordination of telecommunication development " (Resolution No. 5) and " Staff
training " (Resolution No. 13), are reproduced on pages 282, 283 and 284.
The remaining 13 resolutions deal with
the following subjects:
— Pre-investment survey for additional
routes (Resolution No. 2): the Conference, considering the urgent need
to improve and expand the national
networks, some links of which will
carry international traffic, invites administrations to provide as soon as
possible the essential data concerning
additional routes to assist the ITU in
its studies and requests the ITU to
prepare a draft project for a preinvestment survey.
— Use of the PANAFTEL network for
services other than common carrier
telecommunications (Resolution No. 3):
the Conference requests the ITU to
effect co-ordination with other specialized
in
institutions,
particular,
UNESCO, URTNA and the ECA
with a view to harmonizing the actions
to be taken for the development of
sound and television broadcasting.
— The need for co-ordination meetings
at the West African sub-regional level
(Recommendation No. 4): the Confer-
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ence recommends the organization
of periodical meetings of the telecommunication administrations of the
sub-region in order to achieve better
co-ordination of routing, signalling,
operation, maintenance and training.
— Rural telecommunications (Resolution
No. 6): the Conference recommends
that the ITU prepare a draft request
to the UNDP, for examination by
African Governments, with a view
to speeding up the development of
telecommunications in the rural areas
of Africa and organizing seminars.
— Tariffs in Africa (Resolution No. 7):
the Conference recommends the progressive application of the tariff
arrangements contained in the relevant
CCITT recommendations on the
PANAFTEL connections, and requests:
a) the telecommunication administrations
to supply all information relative to
telecommunications installations costing to permit the revision of regional
recommendations during the coming
CCITT study period and in particular
to reply to the CCITT questionnaire on
telegraph traffic so as to formulate a
regional recommendation,
b) the ITU/UNDP to provide technical
assistance in the field of tariffs and
international accounting on the basis
of specific requests received from
interested administrations.
— Development of national telecommunication
networks
(Resolution
No. 8): the Conference, stressing the
need for administrations to develop
and maintain adequate trained staff
for planning purposes, requests that
ITU/UNDP assistance to establish
planning teams should be given to any
administration or group of administrations which may request such
assistance.
— Advisers on satellite telecommunications (Resolution No. 9): the Conference, taking into account the rapid
development of space technology which
enables or will enable traffic to be
carried for a wide variety of services
(television, meteorology, aeronautical
and maritime mobile services), requests
the ITU and UNDP to render assistance to administrations, particularly
in the form of advisers on satellite
telecommunications and by organizing
seminars on the subject.
— Maintenance for telecommunication
networks and installations (Resolution No. 10): the Conference, con-

Resolution No. 1
The establishment of the Pan-African Telecommunication Union
The Conference of African Telecommunication Administrations (Kinshasa,
3-16 December 1975),

considering
OAU Resolution CM/Res.404(XXIV) approving the creation of the Pan-African
Telecommunication Union,
conscious
of the need to ensure orderly development of regional telecommunications
services at a pace commensurate with the political, economic and social
development of Africa,
considering
that there is a need arising out of the current development of pan-African
telecommunication for collective action in the detailed planning and management of the projected regional telecommunication network,
convinced
of the need for a Pan-African Organization making possible the co-ordination
of telecommunications development policies in Africa and the harmonization
of operational arrangements among the national telecommunication administrations of the continent,
taking cognizance
a) of the draft constitution, prepared by the OAU and ECA after taking due
account of the views of the ITU,
b) of all pertinent proposals submitted to this Conference;
reso/ves
1. to establish the Pan-African Telecommunication Union in accordance with
the wish of the Heads of State and of Government of OAU as expressed in
the OAU Summit Meeting held in Kampala (Uganda) in July 1975,
2. to establish a Steering Committee of nine members, consisting of two from
each sub-region and Zaire in its capacity as host of this Conference, to serve
as Secretary.
The terms of reference of the Steering Committee shall be:
a) to prepare a Draft Constitution or Convention on the basis of various
proposals made or to be made by the General Secretariat of the OAU and
by African Telecommunication Administrations;
b) to study all aspects of the operation of the Pan-African Telecommunication
Union, including financial and administrative matters.
The Steering Committee may be asisted in its work by the ITU, ADB and
ECA;

requests
1. the General Secretariat of the OAU to take all necessary steps to facilitate
the work of the Steering Committee,
2. the Administrative Secretary-General of the OAU to convene a Plenipotentiary Conference in Addis Ababa before the end of October 1976 in
connection with the organization of the Pan-African Telecommunication
Union, on the basis of an agenda prepared in collaboration with the Steering
Committee,
3. the Administrative Secretary-General of the OAU to convey this Resolution
to the forthcoming meeting of the Council of Ministers of the OAU.

Note by Secretariat:
The Conference subsequently elected the following administrations to serve
on the Steering Committee:
— Central Africa Sub-Region : Congo, Central African Republic
— Eastern Africa Sub-Region: Botswana, Kenya
— North Africa Sub-Region : Algeria, Morocco
— West Africa Sub-Region
: Guinea, Liberia
with Guinea President, Kenya Vice-President and Zaire Secretary.
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sidering the need to prolong the life
of equipment by means of regular and
efficient maintenance, the need to
observe CCITT and CCIR standards
in the maintenance—which must not
only be corrective, but also preventive—of both national and international telephone networks, requests
the ITU/UNDP to do everything in
its power to assist administrations in
these matters, taking real and immediate requirements into account.

Resolution No. 5

Co-ordination of telecommunication development

The Conference of African Telecommunication Administrations (Kinshasa,
3-16 December 1975),

having studied
the documents submitted by administrations and the International Telecommunication Union (ITU) on continental and sub-regional co-ordination,

noting
the need for such continental
strengthened and improved upon;

and

sub-regional

co-ordination

to

be

recommends
that administrations hold sub-regional co-ordination meetings at least once
a year to consider all technical, administrative and financial issues relating
to the implementation of the PANAFTEL network;
that the regional advisers on telecommunications should continue to give
assistance in the sub-regional co-ordination of the PANAFTEL project;

endorses
the document PANAFTEL/KIN No. 53 submitted by the ITU on the management
of telecommunication administrations and

urges
the administrations contemplating reorganization to submit the necessary
requests in order to secure UNDP/ITU assistance in that field;

requests
1. African Governments to pursue and increase the investment efforts they are
already making for the development of telecommunications, which will culminate in the PANAFTEL network;
2. ITU/UNDP to continue and increase their assistance until 1981:

a)

by increasing the number of regional advisers on telecommunications
in view of the recent accession to independence of many African States,
the foreseeable further development of the PANAFTEL network and the
growing importance of the role played by the regional advisers in the
implementation of the project,

b)

by providing the necessary means to pursue the continental co-ordination
project, entitled project RAF/73/023 " Implementation of the pan-African
telecommunication network ", taking into account the timetable of execution of the various parts of the project and the new transmission routes
and switching centres which will be planned and installed during that
period,

c)

by making possible the successful completion of the frequency control
and management project RAF/71/232 which shall take account of the
technical potentialities of the various countries and of the use of the
PANAFTEL network.

— Establishment of instructor training
centres in Africa (Resolution No. 11):
the Conference, recognizing:
a) the difficulty of training instructors to
the required standards within the
facilities at present available,
b) the role ITU is playing in the development and operation of telecommunication training establishments in
Africa,
resolves
a) to request ITU to take all steps
necessary to establish one or more
centres in Africa to provide for the
development of telecommunication
training instructors,
b) to invite the UNDP to provide appropriate financial support to such
training centres.
— Manpower development for telecommunications (Resolution No. 12): the
Conference resolves to request the
Secretary-General of ITU and the
Executive Secretary of ECA to cooperate in organizing a regional survey
on manpower requirements on the
telecommunications industry, with a
view to assisting in establishing such
institutions as may be found necessary
to produce the required quality and
stock of personnel for the next decade
or two.
— Training of sound and television
broadcasting service staff (Resolution
No. 14): the Conference requests the
ITU/UNDP to establish multi-country
or regional training centres for technicians on the sound and television
broadcasting and telecommunication
services.
— Organization of seminars (Resolution
No. 15): the Conference, considering
the need for wider participation by
the developing countries in the work
of the Study Groups of the International Consultative Committees, requests the Secretary-General of the
ITU to consider the organization of
seminars to deal with questions of
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interest to African countries within
the framework of the development of
the PANAFTEL network.

Resolution No. 13
Staff training

The Conference of African Telecommunication Administrations (Kinshasa,
3-16 December 1975),

considering
the increased staff requirements due to the expansion of national networks
and the establishment of the PANAFTEL network,
having studied
the documents submitted by various administrations and the International
Telecommunication Union (ITU) concerning current and proposed arrangements for the training of staff at senior management level as well as at the
executive and operational level,
noting with satisfaction
that national and multi-country schools are already operating in many countries,
convinced
of the need to facilitate wide co-operation and permanent collaboration between
the different countries in staff training activities;
requests
from the ITU and UNDP:
i)the prolongation of the national and multi-country projects in course of
execution for the training of telecommunication staff,
ii)the provision of training courses for specialists in telephone and telegraph
accounting,
Hi)the creation of multi-country schools for the basic and further training
courses for instructors,
iv)the establishment or development of basic and further training courses for
senior telecommunication staff,
v) study of the facilities to be provided for training staff in space telecommunication techniques in Africa,

recommends
to administrations:
a) to promote greater uniformity in levels of recruitment, training curricula
and the gradings of the various categories of telecommunication staff,
b) to intensify the exchange of information between the various training centres
in Africa.

Note by Secretariat:
On-going multi-country projects to which reference is made above are:
— Project RAF/71/155—Multi-national Training Centre, East Africa
— Project RAF/71/170—Multi-national Training Centre, Senegal
— Project RAF/71/208—Multi-national Training Centre, Malawi
A further project for a multi-country school is in preparation:
— Training Centre for the Mano River Union (Liberia, Sierra Leone, Gambia)
A project for a high-level vocational training centre for the French-speaking
centres ofWest Africa is also in preparation. This centre will be established
at Rufisque (Senegal).
Details of these on-going projects and proposals are contained in document
PANAFTEL/KIN No. 56.

284

TELECOMMUNICATION JOURNAL - VOL. 43 - IVI1976

— Satellite communication (Resolution
No. 16): the Conference, appreciative
of the efforts of the Co-ordinating
Committee set up by the Heads of
State and of Government of Africa and
the support given through the ITU
to this Committee for the implementation of PANAFTEL; considering the
potential of a regional satellite communication system for providing flexible and viable communication links
to remote and sparsely distributed
communities, requests the Administrative Secretary-General of OAU, the
Secretary-General of ITU, the Executive Secretary of ECA and the Governor
of the African Development Bank to
co-operate as members of the Coordinating Committee and in collaboration with the Secretary-General of
URTNA to arrange as soon as possible
for a feasibility study on an African
satellite communication system for
common carrier communication and
educational broadcasting.
the
closing
ceremony
on
During
Secretary-General
16 December 1975, the
of the ITU drew conclusions on the work
of the Conference and stated :
" . . . There is no need for me to repeat
today what many of you have affirmed on
various occasions concerning the fundamental role of telecommunications in the
economic, social and cultural development
of peoples and hence in raising of man's
estate. I would add, however, that any
political or economic independence remains
precarious as long as the international
telecommunications of any land or continent are dependent on a foreign country.
" All these considerations serve to demonstrate its primary importance of the role
to be played by PANAFTEL and the
Pan-African Telecommunication Union... "
The OAU representative, speaking on the
same occasion, expressed the view
" ... Africa has scored a great victory by
your very decision to establish your own
organization, the Pan-African Telecommunication Union. Let no one doubt the
determination of Africa to be the sole
master of her own destiny in unity. In this
Union you have offered Africa a major
instrument of co-operation and final
success. Let us not fail Africa ..." The
representatives of ECA and ADB also
confirmed their organizations' full support
for the development of telecommunications in Africa.

union activities/technical co-operation

Interview with the Secretary-General of the ITU by Zairois Radio and Television
Wednesday, 10 December 1975

1st question
Mr. Secretary-General, much has been
said during this constituent Conference
of the Pan-African Telecommunication
Union about the PAN AFT EL network.
What stage has the project reached, and
what is the relationship between the
Union and the PANAFTEL network?
Reply
The commissioning of PANAFTEL,
the pan-African telecommunication network, will raise numerous problems for
particularly with
African
countries,
regard to co-ordination, maintenance
and upkeep of equipment, tariffs and
accounting, and staff training. Some of
these problems will be new or particularly
pressing. Co-ordination is therefore
vital. At the moment it is conducted at
sub-regional
sub-regional
level
by
groups, but this Conference has demonstrated very clearly that co-ordination
must be carried out on a continental
scale and must involve the whole of
Africa. I think the Pan-African Telecommunication Union will be able to
fulfil this role very effectively.
2nd question
Mr. Secretary-General, the purpose of
the Kinshasa Conference is to create
the Pan-African Telecommunication
Union. What relations will exist between
the ITU and this Union ?
Reply
I can assure you that relations between
the International Telecommunication
Union and the Pan-African Telecommunication Union will be most cordial
and collaboration will be very close.
The International Telecommunication
Convention provides for the creation
of such a regional union and, as I said
just now, the Pan-African Union will
perform a very useful task. I have already
had the opportunity to state this at
international gatherings and now that
I am in Kinshasa I am happy to say
so again, knowing the interest which
Zaire and its Government take in the
Pan-African Telecommunication Union.
I repeat, therefore, that our relations
will be extremely close and cordial and

that we shall provide the new Union
with all the necessary support.

3rd question
Mr. Secretary-General, what is the ITU's
position with regard to Angola, which
has just become independent ?
Reply
We are very, very pleased when African
countries which are not yet independent
accede to independence. Personally,
I am delighted that Angola is now
independent and I hope that all other
African countries which have not yet
done so will become independent in the
near future. In my opening address at
this Conference, I offered the congratulations of the International Telecommunication Union as well as my own to all
African countries which recently acceded to independence: Guinea-Bissau,
Mozambique, Cape Verde Islands, the
Comoros and naturally Angola. I expressed the hope that all these countries
would join the International Telecommunication Union as soon as possible and
pointed out that so far only Mozambique
had carried out all the necessary formalities. It became a full Member of the
International Telecommunication Union
some weeks ago. I know that GuineaBissau also is taking action along these
lines. I therefore hope that all the other
countries will soon carry out the necessary formalities and become full Members
of the ITU.
4th question
Are you satisfied with the progress made
at this constituent Conference ?
Reply
I am highly satisfied and delighted with
the progress achieved atthis Conference,
which has been going on for one week
and has another week to go. The discussions and problems dealt with have
given striking evidence of the competence of African technicians and
engineers. This Conference has proved
that Africa has taken giant strides
forward in telecommunication matters.
The Conference is at a very high level,
comparable to that of all the large

conferences organized by the ITU from
time to time in other continents. I am
therefore satisfied with its progress.
Naturally, I am aware that the Zairois
Postal and Telecommunications Administration is providing effective assistance
and that all the facilities made available
are enabling Conference activities to
proceed in a remarkable atmosphere.

5th question
Which countries have offered to accommodate the headquarters of the Pan-African
Telecommunication Union ?
Reply
This question, I believe, will be discussed
this afternoon. I know that Zaire has
already submitted its candidature and
that the matter will also be discussed
on Friday afternoon and, if necessary,
on Saturday morning.
6th question
What initial conclusion may be drawn
after the first week of the Conference ?
Reply
As I said a moment ago, there will be
problems of co-ordination to ensure
optimum use of the pan-African telecommunication network, to develop the
national networks and ruraltelecommunications, to make sure that Africa derives
maximum benefit from the PANAFTEL
network. This first week has brought
into focus all the problems Africa will
have to face. It is satisfying, I think,
to see that Africans are aware of the
importance of these problems and that
they are prepared to tackle them and
adopt appropriate solutions. Personally
I am very optimistic about the future of
telecommunications in Africa and about
the future of Africa altogether. It
has a brilliant future. I therefore wish
the greatest success for all African
countries, particularly Zaire which has
welcomed us to this Conference.

Thank you, Mr. Secretary-General.
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Departures and returns from mission
country of
assignment

assignment

country of origin

name of expert

Den Hollander C.

Netherlands

Associate expert in telecommunication
traffic, feasibility study for a
telecommunication network

Wimnell H.

n

Sweden

ri

Metz G.

period of contract
and programme *

departure
return

Suva
(Fiji)

4.1.76-3.1.77
Associate expert

departure

Senior expert in telephone switching
and signalling for a feasibility study/
pre-investment survey for the expansion
of the telecommunication network

Geneva
(Switzerland)

22.1.76-30.4.76
UNDP

departure

Germany
(Federal
Republic of)

Senior expert in educational
technology at the Telecommunication
Training Centre

Montevideo
(Uruguay)

25.1.76-24.1.77
UNDP

departure

Bognar Z.

Hungarian
People's
Republic

Radio-relay systems and multiplex
instructor at the GPO Staff
Training College

Ndola
(Zambia)

26.1.76-25.1.77
UNDP

departure

Schwede H.

Germany
(Federal
Republic of)

Senior training expert in outside plant
engineering at the Telecommunication
Human Resources Project

Brasilia
(Brazil)

15.2.76-14.2.77
UNDP

departure

Lecharny P.

France

Project co-ordinator, Institute of Posts,
Telecommunications and Audio-visual
Techniques (IPTTA) and senior expert
for training in radio transmission

Rabat
(Morocco)

24.2.76-23.2.77
UNDP

departure

Farmer C.

United Kingdom

Senior expert in traffic and tariffs

San Salvador
(El Salvador)

3.11.75-17.2.76
UNDP

return

Kuriki T.

Japan

Radiocommunication instructor at the
Telecommunication Technical Training
and Research Institute (TTRI)

Cairo
(Egypt)

3.3.75-2.3.76
UNDP

return

Kley H.

Germany
(Federal
Republic of)

Training expert in telegraphy at the
National Telecommunication Centre

Quito
(Ecuador)

17.3.75-16.3.76
UNDP

return

i

•

.

t

•

i

"1

1

^

„

'A

I, *

* UNDP
= United Nations Development Programme.
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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to the ITU
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XXIIIrd Session of
the Technical
Commission of
the OIRT
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The XXIIIrd Session of the Technical
Commission of the International Radio
and Television Organization (OIRT) was
held in Oulu, Finland, from 4 to 9 September 1975. Delegates from the following
countries took part in the meeting: Bulgaria, Czechoslovakia, Finland, German
Democratic Republic, Hungarian People's
Republic, People's Republic of Poland,
Roumania and USSR. There were also
observers from Yugoslavia and the Arab
States Broadcasting Union (ASBU). The
ITU was represented by Mr. A. Gromov,
member of the IFRB.

conferences or meetings external to the ITU

The programme of the session included
the report by the Director of the Technical
Centre of OIRT (Prague) Mr. I. Boutchkov, and reports of Chairmen of the
following Study Groups:

— propagation on tropospheric-scatter
lines on the frequencies above 300 MHz
(Study Question 22-IV);

Group I

— planning methods for direct satellite
television broadcasting (new question);

Wire broadcasting; sound transmission
channels for sound broadcasting and
television
Group II
Acoustics and studio technique
Group IK
Television
Group IV
Propagation, frequency planning
Group VI
Automation and use of computers
The following points from the abovementioned reports are of special interest.
Mr. I. Boutchkov announced that the
Monitoring Centre of the OIRT (Prague)
had carried out 23 long-term measurements and 32 short-term measurements
during the period from 1 July 1974 to
30 June 1975.

— new modulation methods for HF
broadcasting (Study Question 32-IV);

— preparation for the World Administrative Radio Conference for the
planning of the broadcasting-satellite
service in the frequency bands 11.712.2 GHz (in Regions 2 and 3) and
11.7-12.5 GHz (in Region 1).
Representatives from Czechoslovakia,
Poland and the German Democratic
Republic reported on the experimental
operation of earth stations of the Orbita
type.
During its work, the Technical Committee
studied problems of co-operation with the
European Broadcasting Union (EBU), the
International Special Committee on Radio
Interference (CISPR), the CCIR and the
European Space Agency (ESA).

The actual interference received by the
radio astronomy service from the outof-band radiation of the ATS-6 satellite
and the possible interference from the
meteorological satellite and the microwave
landing system were examined. These
matters will be studied in detail by CCIR
Study Group 2 (Space research and radioastronomy services).
It was agreed provisionally that the next
meeting should be held in Grenoble
(France), in association with the IAU
Assembly, in August 1976.
S. F.

Mr. Ionitze (Roumania) was re-elected
Chairman of the Technical Commission
and Mr. Baraiev (USSR) was re-elected
Vice-Chairman.
A. G.

During the past period, the Control
Centre of the OIRT prepared and tested
a final computer programme for the
analysis of harmful interference in HF
broadcasting.
In 1974 the Control Centre finalized and
tested a programme received from the
CCIR. This programme serves to calculate the electromagnetic field strength
in the reception point as well as electromagnetic losses.

The purpose of the meeting was to discuss
the necessary action for the preparation
of the World Administrative Radio Conference (WARC) 1979 and related problems of interference from the various
satellite systems and terrestrial systems.
For the former, it was decided to make a
draft proposal to revise the present
frequency allocations for the radio astronomy service and the space research
service, to be approved at a later stage.

ICCC-76
Meeting
of IUCAF

The Control Centre is continuing to
improve the programme for forecasts of
ionospheric propagation, and is preparing
a programme for the calculation of groundwave propagation for frequencies from
10 kHz to 100 MHz.
The Chairman of Study Group IV,
Dr. Constantinescu (Roumania), reported
on the work being carried out on the
co-ordination of frequency requests submitted by OIRT countries at the second
session of the Regional Administrative
LF/MF Broadcasting Conference (Geneva,
1975) and gave account of the programme
of work for the future, where the following
questions are of particular interest:
— replacement of Cairo curves by new
curves (Study Question 20/1-IV);

The meeting of the Inter-Union Commission on Allocation of Frequencies for
Radio Astronomy and Space Science
(IUCAF: International Union of Radio
Science—URSI;
International
Astronomical Union—IAU; Committee on
Space Research—COSPAR) was held at
the Centre national d'etudes des telecommunications (CNET), Paris on 10 October
1975 under the chairmanship of Professor
J. P. Hagen. Mr. S. Fujiki (IFRB) and
Mr. A. Boyle (CCIR) attended the
meeting as advisers.

The third International Conference on
Computer Communication (ICCC-76) will
be held at Toronto, Canada, from 3 to
6 August 1976. Sponsored by the International Council for Computer Communication, and hosted by the Trans-Canada
Telephone System, the conference will
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take an interdisciplinary look at computers and communications, and will
provide a forum for free exchange of
ideas, opinions, and experience among
professionals from various nations. The
conference will concentrate on those
legal, social, economic, and technical
topics which are important to decision
makers concerned with computer communication and notably:
— applications of computer communication in medicine, law, government,
business, education, etc.;
— impact of widespread computer communication systems and their use;
— technological forecasting and assessment in computer communication;

Electromagnetic
Compatibility
Symposium

First European
Symposium on
Product Assurance
for Space Projects

— economics and optimization of communication network design;
— computer communication using satellites;
— advances in networks (computer-tocomputer and/or computer-to-users);
— transmission, interface and protocol
standards for computer communication
system (national and international);
— regulatory and anti-trust considerations
affecting computer communication
services;
— data communication carriers and tariff
policies;
— legal considerations in systems implementation, operation, and protection;
— global computer communication;
— common user versus private networks;
— common carriers' tariff policies and
their impacts;
— specialized common carriers;
— security and legal issues in computer
communication;
— voice band computer communication
systems;
— computer communication software;
— performance evaluation of computer
communication networks and systems.
Conference registration fee is 85.00
Canadian dollars, which includes a copy of
the Proceedings. For registration prior to
1 July 1976, the fee is 75.00 Canadian dollars. Send correspondence to: " Dr.
Pramode K. Verma, Programme Chairman, ICCC-76, PO Box 365, Station A,
Ottawa, Ontario, Canada KIN 8V3 ".—
ICCC-76.
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The Association of Polish Electrical
Engineers, the Technical University of
Wroclaw, and the Institute of Telecommunications will hold an International
Symposium on Electromagnetic Compatibility (EMC) in Wroclaw, People's Republic of Poland from 22 to 24 September 1976.
The symposium is organized in coordination with the Montreux 1975 EMC
Symposium and both events are to be
cyclic.
The Wroclaw Symposium will be
conducted under the auspices of the
Polish Minister of Telecommunications,
Professor E. Kowalczyk. The International
Scientific Programme Committee has been
formed under the chairmanship of the
Vice-Chairman of the International Union
of Radio Science (URSI) and past
President of the International Special
Committee
Interference
on
Radio
(CISPR), Professor F. L. Stumpers.
The deadline for papers is 31 March 1976,
and for registration is 30 June 1976.
Registration forms and further information are available from: "Technical
University of Wroclaw, EMC Symposium,
ul. Wybrzeze Wyspianskiego 27, 50370 Wroclaw (People's Republic of
Poland) ".-£MC 76.
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The first symposium in Europe to be
devoted entirely to Product Assurance
for Space Projects is being organized by
the European Space Research and
Technology Centre (ESTEC) Product
Assurance Division of the European
Space Agency (ESA). It will take place
from 4 to 6 May 1976 at the Agency's
documentation and conference centre—
the European Space Research Institute
(ESRIN) at Frascati near Rome— and is
intended to facilitate an exchange of
views between government and industrial
specialists from Europe and the United
States.
The main topics proposed for the symposium are:
— product assurance requirements, programmes and plans; customer aspects,
contractor aspects, cost-effectiveness;
— reliability in design, reliability analysis
methods; hazard and safety analysis;
— component qualification, procurement
and failure analysis;
— materials aspects, outgassing odour,
inflammability.
Approximately 30 papers will be presented
by authors from the Federal Republic of
Germany, France, Italy, the Netherlands,
the United Kingdom and the United
States. Participation will be limited to
about 120 people.
Intending participants should apply
as soon as possible to: " Product
Assurance Symposium Secretariat, ESTEC,
Domeinweg, Noordwijk (Netherlands)".—
ESA.

conferences or meetings external to the ITU / gifts

Sixth European
Microwave
Conference

The organizers of the 6th European
Microwave Conference to be held at the
Palazzo dei Congressi, Rome, from 14
to 17 September 1976 have sent out a
call for papers.

— navigational and tracking aids—
tracking systems;
— communication systems;
— integrated optics and quasi-optical
techniques.

The relevant fields to be covered in this
year's conference are as follows:

All prospective authors must submit
their summary and abstracts to: " Professor Ing. P. de Santis, Selenia SpA,
Via Tiburtina km 12 400, 00131 Rome,
(Italy) ", the Chairman of the Conference,
by 1 April 1976.
All papers presented at the conference
will be published in the Conference
Proceedings, which will be available to
all delegates attending the conference. —
Microwave Exhibitions and Publishers Ltd.

— antennae and scattering;
— measurements (also of biological
effects, degree of pollution, etc.);
— sub-nanosecond techniques;
— solid-state devices and circuits;
— passive component theory and practice;

gifts
ARGENTINA

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

SWEDEN

Crystal fountain for entrance hall

Picture "Figures in a landscape" by Leonidas Gambartes
(1909-1963)
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ideas and achievements
Introduction

an analysis of domestic communication needs is made with a
view to possible growth and expansion of
services, a range of alternatives emerge
which include the use of satellites in space.
These planning options differ from nation
to nation and take into account such
factors as existing systems and equipment,
type and extent of traffic, available new
technology, economic constraints and
capabilities, as well as national goals and
priorities. Similarly, the type of satellite
communications that may be applicable or
desirable may differ from one nation to
another.

W

Adapting a
satellite design
to differing
communication
missions

HEN

Nations large in area and population, but
lacking extensive telephone networks may
choose a domestic satellite with high
telephone traffic capacity. Smaller nations
could elect a regional satellite to obtain
cost-sharing advantages. Where a nation
has placed high priority on cultural and
educational development information, its
planners may recommend the use of
educational television through a broadcast
satellite. In many cases, national communication mission studies will reveal differing
requirements, thus satellites that might be
applied for solution could be somewhat
different for each nation.
The availability of the Thor-Delta 2914 or
3914 launch vehicles and proven 3-axis
control system provide the basis for costeffective approaches to differing communication missions. A satellite bus, properly
designed, can be readily modified to
perform specific or multiple telecommunication and/or broadcast missions. This is
the approach being pursued by the General
Electric Company (United States). The bus
is being designed for initial launch on a
Thor-Delta 2914 with only straightforward
modifications needed to be compatible also
with the Thor-Delta 3914 booster. Some of
the factors which influence the marriage of
a standardized satellite design to differing
communication missions are discussed

290
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below. The Japanese medium-scale broadcasting satellite for experimental purposes,
referred to as the BSE programme, is an
example of this design philosophy.
BSE programme

The Japanese broadcasting satellite experimental programme is sponsored by the
National Space Development Agency
of Japan (NASD A) and the Nippon Ho so
Kyokai (NHK). The satellite is being built
by General Electric under contract to
Tokyo Shibaura Company of Japan.
The project is an initial step in proving the
merits of a broadcast satellite for extending
primary communications and educational
television programmes to remote communities of Japan, as well as for improvement
of commercial television in urban shadow
areas. An experimental satellite using
present-day technology was viewed as the
best approach since it allows NASDA and
NHK to evaluate performance of the
spacecraft and ground transmitter-receiver
systems, to develop broadcast operational
techniques and to establish satellite command and control procedures. This careful
approach to a television broadcasting
communication project of far-reaching
consequence permits analysis of a wide
range of conditions before transition to an
operational broadcasting satellite system.
Significant among these conditions are the
climate, geography and topography of
Japan. A nation of 3325 islands,
372 000 km2 in land area, Japan stretches
in an arc from approximately 25° to 45°
north latitude, a distance of 2600 km. It is
a rugged, steeply mountainous country
with 250 mountains more than 2000 m
high.
The major experimental objective of the
BSE programme is to prove the feasibility
of transmitting high-quality colour television service to the entire Japanese
territory. This includes the islands of

ideas and achievements

Figure 1
Broadcasting satellite orbit configuration

Okinawa and Ogasawara, respectively 1500
and 1000 km south-west and south of
Tokyo, as well as main island areas such
as Komoro, which cannot be economically
serviced by terrestrial microwave links. In
carrying out this objective, receiving and
transmitting stations will be located
throughout the antenna coverage area,
allowing NASDA and NHK to obtain data
on broadcast environmental conditions at
different locations (table 1).

Data concerning interference effects from
terrestrial sources and other satellite transmissions will be collected and analysed.
Rain attenuation at the 12 GHz down-link
transmission frequency will be studied to
provide an improved basis for specifying
satellite effective radiated power for an
operational system. Transmission formats
will be compared, techniques for multicarrier and multi-channel operation, programme handover and local time provision

will be evaluated and developed. The
experimental phase is expected to extend
over three years to provide full information
on the seasonal and statistical nature of
propagation effects.
The BSE spacecraft design

The BSE spacecraft will be a long-life
3-axis stabilized satellite weighing approximately 700 kg, of modular design with two
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Table 1
Typical experimental programme

type of station
central
transmitter/
receiver

remote
transmitter/receiver

control
station

fixed

mobile

simple receiver
community

individual

remote
Ogasawara

Komoro
Tokyo, Osaka
shadows of
buildings and
mountains

typical location
experiment items

Kanto

transmission quality
— extreme reception
— multi-stage radio-relay elimination
— direct broadcast evaluation

Kashima

Osaka

Okinawa

X
X

X

X

X

X

ground transmitter/receiver
performance evaluation

X

X

X

X

transmission operational
technique development

X

X

X

X

spacecraft operation/control
technique development

X

X

Table 2

Table 3

Spacecraft weight summary

Transponder capability

mass
(kg)

sub-system

communications

65.3

attitude control

26.6

electrical power

75.0

secondary propulsion

49.1

structure

73.7

thermal control

17.5

apogee kick motor

14.3

antenna

7.0

ballast

1.5
total

292

power flux density
at spacecraft
level control
travelling wave tube
drive control

338.2

tracking, telemetry
and control

X

— 82 to
-96 dBW/m2
automatic over
12 dB range
64 levels by command

noise figure

less than 8.5 dB

travelling wave tube
output power

100 W minimum

frequency response

it 1.0 dB in band

response attenuation

— 50 dB below
peak at 50 MHz
outside band

668.2
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X

X

rotating solar panels and a rigid antenna
(figure 1). This high-powered broadcasting
satellite with north-south station-keeping
will deliver more than 700 W of power
throughout its three-year mission from
9.5m2 of solar cells in an electrical subsystem which is totally redundant and
completely fail-safe. Table 2 shows spacecraft and major sub-system weights.
The spacecraft communications sub-system
will provide two independent television
channels with 50 and 80 MHz bandwidths,
using high-power travelling wave tubes
(TWT) radiating 100 W per channel. Uplink transmission frequency will be in the
14 GHz band, down-link in the 12 GHz
band, within the frequencies allocated for
broadcasting satellites. It is designed to
provide reception and transmission of a
single modulated carrier in each of two
channels. The transponder (figure 2) consists of a transmit/receive multiplexer, a
redundant 250 MHz wideband receiver and
a separate transmitter for each of the two
channels, with a third transmitter as
back-up for either channel. Table 3 summarizes minimum performance characteristics.

ideas and achievements

The antenna has been designed to provide
the required area coverage. A shaped-beam
pattern of nominal 1.5° x .98° (3 dB) beamwidth assures rapid fall off to the west of
Japan and a wider beam to the east toward
the remote island regions. The fixed
antenna beam axis will be directed in the
vicinity of Tokyo when the satellite is
positioned into its geostationary orbit at
110° E longitude. As a result, orbital

position and beamwidth provide a reduction of at least 20 dB over peak gain to the
west and a maximum reduction of 10 dB
for the remote islands (figure 3). Gain
reduction at the extremes of the main
islands is less than 4.3 dB. Ground antenna
sizes are shown in table 4, except for the
main transmitting antenna, which will be
12 m in diameter and also will employ a
tracking system.

Adaptability factors

The available alternatives for satellite
communication missions dictated that the
spacecraft design be inherently flexible to
provide potential for adaptation. This led
to a modular design approach in which the
basic bus becomes host for payload,
house-keeping and stabilization subsystems. Structural geometry of the bus

Figure 2
Transponder block diagram
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Model of the new General Electric high-powered satellite for a variety of broadcasting and telecommunication services

Table 4 — Ground terminal antenna diameter

satellite
antenna
beam
pattern
(3 dB)
1.5° x0.98°

Sakishima Ogasawara Okinawa

6.4 m

7.0 m

2.8 m

Kyushu

Honshu
(control)

1.8 m

1.6 m

north
and
south Hokkaido
Honshu

1.8 m

1.8 m

and panel mounting concept is such that
different payload electronics and missionoriented house-keeping equipment can be
readily incorporated. Large north-south
oriented panels were used for the BSE
satellite, the north panel for the transponders and associated electronics, and the
south panel for house-keeping equipment.
Mounting all heat-rejecting electronic
components on these non-sun oriented
radiating panels permits the use of reliable,
long-life, passive thermal control techniques. Modular design also allows
assembly and testing to be conducted in
parallel (figure 4). The other payload
related elements, sun-tracking solar arrays
and a large earth-viewing antenna platform also are structurally positioned to
facilitate mission-specific exchanges.

Figure 3
Ground coverage pattern

A key feature of the design is the attitude
sensing and control sub-system which is a
derivative of the type successfully flown on
Nimbus, Landsat, OAO and other spacecraft. In this sub-system the mission signi-
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The " Landsat-2 " spacecraft nearing completion
at the General Electric Space Division, Valley
Forge, Pennsylvania. The standardized design
philosophy successfully realized in the
" Nimbus " and " Landsat " spacecraft is now
being applied to communication satellites

ficant axis provides the primary attitude
reference. In the BSE application, the
spacecraft will continuously direct the
main antenna axis to the centre of the
coverage area during broadcast operating
periods. Positioning of the beam axis,
accurate to ±0.2° and rotational positioning of the elliptic beam pattern to ±2.0°,
will be achieved through unique implementation of a zero-momentum 3-axis control
system.
The control function is achieved through
a set of three orthogonal momentum
wheels with a set of thrust reaction jets to
provide functional redundancy for the
wheels and to unload momentum. The
reaction jets also supply torque for thrust
axis precession, spacecraft de-spin and
station-keeping.
The system operates by using an inner
control loop which controls wheel speed
based on spacecraft momentum and an
estimated attitude position. An outer
control loop samples attitude sensor data
and updates the position estimated by the
inner loop. Sensor sampling rate is selected
to avoid control system coupling with low
frequency structural modes which may
exist, for example, in the solar array panels.

ideas and achievements

Figure 4
Exploded view of the spacecraft

With a monopulse, earth and sun sensor
functional redundancy is provided such
that 3-axis information is obtained from
any two sensors.

Table 5
Typical BSE-derived communication missions *

, ,
pay oa
configurations

broadcast
satellite

fixed
satellite

aero/maritime
satellite

mobile
satellite

seryice

service

service

seryjce

5 L+2 VHF

,
transponders
(number and
corresponding
frequency band)

1 Ku
1 Ku
1 Ku
lKu

+
+
+
+

3 Ku
6 Ku
12 C
6C

4 s
2§

+

6c
1Q c

2 g

_i

12 C
12 c

2 Ku
3 Ku
8 Ku
24 C

* Dependent upon area coverage and required eclipse capability

+

4 UHF

Another virtue of this design is that the
payload panel with its large area and broad
range of thermal dissipation can accommodate a wide range of off-the-shelf
satellite communication transponders or
unique payloads designed to meet particular mission requirements. In addition,
mixed transponders can be accommodated
using several frequency bands and power
levels for multipurpose missions. The total
payload capability (RF power) is maximized using this 3-axis satellite, since it has
a significant advantage over spin-stabilized
spacecraft in the amount of DC power
that can be provided to the payload.
Approximately 1.5 kW of DC power can
be made available to the payload depending
on the mission requirement. As a result,
high-power transmitters or many lowerpower transmitters can be integrated into
the payload panel according to national
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mission requirements. Some of the
numerous high-power payload configurations that can be readily accommodated
on a Thor-Delta 3914 launched spacecraft
are indicated in table 5. The effective
isotropic radiated power achievable would
depend upon antenna gain and the mission's required coverage areas.

Conclusion

Aerial photograph of the Geneva region taken from " Landsat-1 "

international money market has
recently been modernized by the
installation of on-line computers in the
more important financial capitals of
Europe and the United States. These
computers are directly connected to one
another through an international data
network incorporating high-speed modems
and multiplexers.

T

International
network for
financial
information

HE

Reuters, the international news agency
owned by the newspaper industries of the
United Kingdom, Australia and New
Zealand, has inaugurated this service,
which is known as " Reuter Monitor ".
The service provides banking and finance
houses with the capability of exhibiting
information on money rates virtually
instantaneously by means of PDP 11/40
computers installed in the major financial
centres.
Every subscriber has a PDP 8M minicomputer and visual display unit connected
via local lines to his nearest computer
centre. The PDP 11/40 computers are in
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Previously, satellite pay loads for different
communication services were sometimes
limited by spacecraft geometry, launch
vehicle constraints and available power.
Those limitations once required difficult
compromises between mission capabilities
and cost. Today, it is no longer necessary
to design a unique spacecraft for each
communication mission. Communication
payloads can be tailored to different
national mission requirements and flown
on a standard satellite bus. As a result,
nations interested in expanding communication services via satellite have more
options in planning the services to be
provided. The optimum spacecraft for
differing communication payloads tends to
be one that provides maximum RF power
output per unit cost. This can be achieved
with a low-cost launch vehicle and a bodystabilized (3-axis) satellite of the BSE
type.—General Electric.

turn linked via international alternatevoice-data (AVD) circuits.
Subscribers comprise both contributors to,
and recipients of, the financial information.
Leading international banks and financial
institutions input their quotations for
foreign exchange, Eurodeposits, domestic
money markets and other allied markets,
while the recipients can interrogate the
Monitor system for this information.
This financial information is continually
updated and transmitted simultaneously
to all computers within the Reuter Monitor
system. Reliable error-free international
data communication is therefore vital to
the system, and is ensured by using Codex
series 810 multiplexer and series 4800 data
modem equipment. This equipment is
installed in all Reuter Monitor centres and
also at the terminals of the transatlantic
data-transmission network. Each 810 timedivision multiplexer employs four 1200baud full-duplex channels.
In addition to reliability, the Reuter
Monitor system has been designed for

ideas and achievements

maximum flexibility to facilitate future
expansion. In its present form, it links
London, Zurich and Frankfurt via AVD
circuits, which are leased from the appropriate telecommunication administrations.
Each European centre has two PDP 11/40
computers—one on line, the other used for
standby. Financial information updated
by the contributor is written, via local lines,
direct onto one or more pages of the
on-line computer disc and duplicated in
the standby computer. Simultaneously,
this information is multiplexed and transmitted to identical 4800 modems and 810
multiplexers in the two other centres,
where the computer discs are updated for
local subscribers.
To guarantee system integrity and security,
any contributor can interpose an inhibit
instruction on those pages for which he
has provided the information, if he does
not wish certain subscribers to have access
to it.
Contributors' financial data are carried
over low-speed lines for onward international transmission over the AVD
circuits, and are assembled in the channel
module and held until a complete character
is received. On command from the multiplexer group logic, the assembled character
is fed to the transmitting modem. The
assembled characters from the various
channels are collected and added to
a scrambler/framing pattern. Following
transmission to the other computer centres,
the scrambler pattern is removed, the
character framing is checked, and then the
demultiplexing process distributes characters to their associated channel modules.
These modules reinsert and clock the
characters to the low-speed lines within the
centre.
Data transmission over the unconditioned
AVD circuits across Europe is carried out
by Codex 4800 modems. These standard
units are also designed for unattended
operation and feature automatic and
adaptive equalization. The equipment uses
a unique modulation scheme combining
both phase and amplitude techniques and
its broad tolerance to changing circuit
parameters ensures error-free operation
when other modems would be inoperative,
even at lower speeds.
For Reuter Monitor equipment, reliability
is essential, and rapid system checks are
necessary to maintain smooth operation.
Built-in diagnostic features of the 4800
modem allow Reuter engineers to determine system performance and to locate

quickly any fault on the international AVD
circuits.
The modem capabilities include checks for
good data, DC and audio bus-back, as well
as data clamp and 1 kHz test-tone facilities.
The powerful digital equalizer permits
reliable error-free operation despite the
changing line conditions which occur in
international data-transmission systems.
Equalization is set up within 140 ms from
initiation.
Although subscribers interrogate their
appropriate Reuter Monitor computer
centre via local telephone lines, the
London centre (situated in Reuters Head
Office in Fleet Street) utilizes additional
Codex multiplexers and modems to transmit and receive information from local
subscribers in other financial centres where
there is an insufficienct number of subscribers to justify the provision of a local
computer. Subscribers in the Netherlands
and Belgium interrogate the London system
directly.
Data interchange between the North
American and London Monitor systems is
routed via Reuters transatlantic communication systems. One of these systems,
TATP AC (transatlantic, transpacific), links
London, Montreal, New York, Sydney,
Hongkong and Tokyo.
To make maximum time use of the
TATPAC transatlantic link, high-speed
Codex 9600 data modems are used to
transmit information over the cable
section between London and Montreal. If
a cable fault occurs, the TATPAC transmission is switched to satellite, in which
case the automatic and adaptive equalization features of the data modems play an
important role.
The Codex 9600 uses 2.4 kHz of the
frequency spectrum of the circuit. Within
this spectrum, the equalizer overcomes the
effects of large variations in amplitude and
delay distortion. As with other modems in
the same family, operation is fully unattended from " power on ", and its performance is continually optimized 2400 times
each second.
To provide subscribers with even more
information, Reuters intends to expand the
scope of the Reuter Monitor system by
supplying comprehensive news items and
summaries affecting the money market. It
is intended that full texts will be retrievable,
as required, on individual visual display
units from the central data base. Additionally, hard copy will be available eventually
for record purposes.—Codex Corporation/
James G. Anderson Associates Ltd.

"Satcom-1 "
communication
satellite launched

n 12 December 1975 the United States
National Aeronautics and Space
Administration (NASA) launched RCA
Corporation's Satcom-1, the first of a new
generation of geostationary domestic communications satellites.
Satcom-1 is a high-capacity, 24-channel
satellite designed to provide low-cost
communications.
The RCA satellite has been specifically
designed for Alaska services and is urgently
required for expanded voice, record and
video services. These services include
critical satellite operations for Alaska
pipeline communications, to initiate telephone and public health services with the
first 20 new small village earth stations
under construction and also with 80 other
small earth stations to follow in Alaska.
RCA inaugurated the United States' first
domestic satellite communications system
on 21 December 1973, using leased transponders on Anik-2 and Westar-3.
The RCA satellite is the first of three that
the company will operate as part of its
Satcom system capable of serving all 50
States.
The remarkable cost-effectiveness of
Satcom-1 results from the use of an
economical power-augmented rocket, the
Thor-Delta 3914, to launch a newlydesigned satellite combining high capacity
with low weight.
The critical weight requirements of a highcapacity, 24-transponder communications
satellite dictated the use of a 3-axis
stabilized spacecraft in place of a spinstabilized vehicle. In addition, Satcom-1,
which was built by the RCA AstroElectronics Division at Princeton, New
Jersey, incorporated many new and signi-
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1.
The first of a series of RCA Sat com " communications satellites was
launched from Cape Canaveral by a Thor-Delta 3914 with powerful
strap-on rockets
61

2.
Artist's concept of the three-axis " Satcom-1 " satellite in orbit
3.
Typical of the network of RCA " Sat com " system earth stations in
operation near major traffic centres is this installation at Point Reyes,
California, equipped with multiple transmit and receive facilities
ficant advances in light-weight construction. Weight savings were achieved by:
— the use of graphite-fibre epoxy composite materials, instead of conventional substances, for the communications input and output multiplexers,
antenna horns, waveguide and support
towers which cut the weight of those
sub-systems in half;
298

— the use of Kevlar sandwich material
for the antenna reflectors which resulted
in the lightest communications subsystems yet flown.
Satcom-1 has 24 independent 34 MHz
communication channels in the 500 MHz
frequency bandwidth authorized for satellite communications. The channels will be
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transmitted via alternate horizontal and
vertical polarizations.
To prevent interference between these
signals, wire grids were imbedded in the
four antenna reflectors. These grids are
designed so that two reflectors will receive
only horizontally polarized signals, while
the other two receive only the vertical.

ideas and achievements

Coverage pattern of " Satcom-1 " communications satellite in geostationary orbit above the equator at 119° W longitude
There are separate receivers for each
polarization. One set sees only the vertically polarized frequencies; the other sees
only horizontal. In effect, the same frequency is used twice but the different
polarizations isolate adjacent channels and
prevent interference.
The 24 channels are capable of simultaneously handling 24 000 one-way telephone messages or 24 colour television
programmes.
The earth segment of the Satcom system
consists of earth stations to be strategically

located throughout the United States.
RCA earth stations have already been
installed to serve New York, Los Angeles
and San Francisco in the lower 48 States,
and Anchorage, Fairbanks, Juneau,
Prudhoe Bay, Valdez, Bethel and Nome
in Alaska. Stations are planned shortly to
serve Chicago and Houston as well as
Yakutat and Cordova and many other
places in Alaska.
Since the RCA Satcom system became
operational late in 1973, substantial price
reductions were made in the cost of

private voice grade and data circuits
between New York and Los Angeles and
San Francisco. Now, private-line voice
grade, fully dedicated circuits, on the
Satcom system are less than half the rate
for terrestrial links and equal to the lowest
rates filed by any other satellite carriers.
In addition to making available private
leased channels, the Satcom system provides a wide range of special services for
industry and government, applications for
television and community antenna television and full transponder service on a
dedicated basis.—RCA Corporation.
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Direct broadcasting
satellites as a factor in the
development of international
telecommunication policy
The ITU World
Administrative Radio
Conference for the
planning of the
broadcasting-satellite
service *

1. The mecanism of policy development
in the International Telecommunication
Union (ITU)

W

the need arises to take a
major step forward in the commitments one is making with respect to future
developments it is always a useful exercise
to look back and try and understand a
problem, at what may be described as the
" grass roots levelThis is particularly
true of telecommunications, of broadcasting and especially of satellite broadcasting. The mould we shape today in
the form of the technical standards and
guidelines for operational practices will
determine the magnitude, nature and lifetime of the investments to be made by
governments, the broadcasters and the
public at large.
HENEVER

You all know that, seen as a system,
broadcasting does not stop when the signals
leave your transmitter antenna on their
way to the public. On their way the waves
mix with those of others and depending
upon the relative strengths and frequency
300

by
Richard E. BUTLER
Deputy Secretary-General of the ITU

difference of these waves so the listener
benefits from a more or less satisfactory
reception. This is the whole problem
of the best use of the radio frequency
spectrum and of harmful interference.
The use of the radio spectrum is, however,
not the only part of the " rest" of the
system. " Out there " there are thousands
and millions of people like ourselves,
including ourselves when we wear our
other hat, that of the viewer or listener.
This vast community of people, who in
fact are not required to know anything
about Radio Regulations (except that
they should pay their licence fees if receiving
licences are mandatory in their country)
have, however, been asked indirectly
to make technical and regulatory decisions.
They have at some time (through the
medium of a manufacturer building a
receiver to tune in to a transmission whose
characteristics corresponded to what the
international Radio Regulations permitted),
made a choice. This choice implies an act
of trust, trust that the receiver will remain
useful for at least as long as the buyer
assumes
the equipment to remain
serviceable.
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Since the early days of broadcasting
we have known great stability with
respect to those broadcasting bands for
which long-range interference is possible.
I believe that one can say with some
confidence that it is highly probable that
this stability will be maintained for at
least a further fifteen or so years as current planning—particularly for Regions 1
and 3 following the recent Low and Medium Frequency Broadcasting Conference
—is based on further use of the present
bands. This stability is, however, not a
foregone conclusion when we are entering
a domain which depends on still rapidly
evolving technology. Yet in order to be
able to plan, to give a direction to research
and development and last, but by no means
least, to induce the political will to further
the provision of new services while at the
same time ensuring that the matter becomes
sufficiently realistic to have popular
backing, it is essential that certain very
basic decisions be taken very early on.
* Outline of paper presented by Mr. Butler
to the 12th General Assembly of the Asian
Boadcasting
Union
(ABU),
Adelaide,
20 November 1975.

Fundamental among these is most probably
the question " In which part of the radio
frequency spectrum should this new service
operate?
This is a particularly interesting question.
Strictly technically speaking there may
be several areas of the spectrum which
are more or less suitable for a given application, i.e. where the propagation
characteristics are suitable (path attenuation and signal stability) for providing
a given service. Yet one has also got to be
sure that reliable transmitting and receiving equipment can be manufactured
at an acceptable cost at the time when one
wishes to go into operation. One's difficulties do not stop here. Nowadays it is
almost certain that somebody else, another
application, another type of service,
has already got its eyes on the same part
of the spectrum—assuming that it has
not already been in use for a long time.
Let us therefore look at the mechanism
through which the international frequency
allocations are decided. In the first place
I should say that allocations are determined on strictly democratic lines at
suitably empowered administrative radio
conferences of the ITU and on the basis
of the proposals put forward by individual
or groups of Members of the Union.
I wish to emphasize this point as it is not
the Secretariat which makes these proposals. I think this is very important,
because not only are the Members rightfully jealous of their sovereignty, but it also
ensures that the Secretariat of the ITU
plays a strictly neutral and independent
role. Here one must keep in mind that
allocations can in effect be worth hundreds
of millions of dollars of business in the
form of systems or hardware provision.
It is therefore very important that the
Secretariat be wholly outside such considerations.
I have just said that the origin of international frequency allocations are the
proposals put forward by the Member
administrations. Now very obviously these
proposals have to be based on some
understanding of the particular technical
and operational requirements of the projected service. It is here that organizations
like yours, and at the ITU level the
International Radio Consultative Committee (CCIR) can play their part when
the very first ideas are put forward at

national levels, and long before the actua
proposals to the administrative radio
conference are drafted. The relative importance of different technical factors
can then be discussed and appreciated,
and may possibly already lead to a
consensus on such matters as which part
of the radio spectrum (as distinct from
the exact limits of the band) is best suited
for a given use. It is in the course of such
exchanges that the number of possibilities
initially envisaged by administrations gets
less and that a few (hopefully only one)
more concrete prospects are developed,
which can then be considered by the
administrations in their collective development of the international policy in the ITU
administrative conferences, in terms of
what they would mean with respect to
existing allocations, coverage of national
territory, service areas, etc.
I have dwelt at some length on how the ITU
arrives at the international frequency
allocations because I feel that it is fundamental to the understanding of the World
Administrative Radio Conference for the
planning of the broadcasting-satellite service in frequency bands 11.7-12.2 GHz
(in Regions 2 and 3) and 11.7-12.5 GHz
(in Region 1) (WARC-BS) to be held
in January 1977.
The frequency allocation with which this
conference will be dealing was agreed
by the World Administrative Radio
Conference for Space Telecommunications
(WARC-ST) which was held in Geneva
in 1971. This latter conference decided
that the frequency allocation made in 1959
(by the ordinary Administrative Radio
Conference, Geneva 1959) to:
— the fixed service,
— the mobile service (except aeronautical
mobile), and
— the broadcasting service
between 11.7 and 12.7 GHz should be
modified to accommodate also space
services, notably direct broadcasting from
satellites as well as the fixed satellite
services (the latter in one region only).
Before going on to describe the present
regulatory provisions which resulted from
this action, I should mention that the
proposal to allocate this super high
frequency to broadcasting was in itself
a very far-sighted decision by the Member
government representatives, when you

look back to the known technological
parameters of 1959. In 1959, this was not
an allocation for space broadcasting,
but one for the provision of a large number
of specialized television channels operating
over rather short ranges. It aimed at
meeting the needs of a multi-media
society through radiocommunications.
Alternative methods of meeting these
needs have now been developed utilizing
other technology (for example in the United
Kingdom), such as the provision of coaxial
cable ring mains in new towns. This is a
development which the famous architect
Frank Lloyd Wright had envisaged many
years ago in his work the Wired City.
Nevertheless, experiments with terrestrial
broadcasting in this band have been
made in Europe and it will be interesting
to see whether the requirements for terrestrial broadcasting, for which an allocation remains, will be taken up on a
regular basis, or whether an alternative
means of such very short range broadcasting will be found.
Having outlined some of the history, it is
appropriate now to turn to the future
and to consider the task which the 1977
Conference will be facing. The agenda
of the conference is set out in detail in ITU
Administrative
Council
Resolution
No. 762. I shall read part of it to you and
you will see the relative complexity of
the subject matter and appreciate the need
for administrations everywhere, but especially on a regional basis, to start doing
their " homework" very thoroughly.
This is particularly well illustrated by the
first point on the agenda of the conference:
" to establish the sharing criteria for the bands
11.7-12.2 GHz (in Regions 2 and 3) and
11.7-12.5 GHz (in Region 1) between the
broadcasting-satellite service and the other
services to which these bands are allocated,
namely:
— the fixed service;
— the mobile service (except the aeronautical mobile);
— the broadcasting service;
— the fixed-satellite service (space-to-earth)
in Region 2; "
The question then is how does this fit
in with the provisions of Article 5 of the
Radio Regulations, the Frequency Allocation Table? Figure 1 reproduces the
relevant part of the Frequency Allocation
Table together with corresponding operative footnotes.
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The first point you will observe by comparing the three footnotes concerned is
the very fundamental difference of basic
policy between Regions 1 and 3 (Africa,
Europe, Asia and Oceania) on the one
hand and Region 2 (the Americas) on
the other hand. I wish to stress this aspect
of policy, because the issues involved
are not of a strictly technical or operational
nature. They are related to resource
the
radio
management,
concerning
spectrum usage, financial investments and
emphasis given by Members in the policy
considerations at the relevant ITU conferences.
I would like to bring your attention to
the difference in end-purpose of satellite
broadcasting between Region 2 (the
Americas, including the Caribbean) and
the rest of the world. Footnote 405BC
Spa2 specifically sets out that in Region 2
satellite broadcasting will be limited
to domestic, I repeat, domestic systems.
The administrations of Region 2 have
furthermore provided, through footnote
405BB Spa2, and the fact that the allocation in that region is shared also with
the fixed-satellite (space-to-earth) service,
that in the plans to be drawn up countries
can decide on which use they will make of
the allocation.
So we have a situation where in one part
of the world (Regions 1 and 3) plans will
have to be drawn up so that the existing
and future terrestrial services (fixed, mobile
and broadcasting) will not cause harmful
interference to the broadcasting-satellite
service (even though it should be stressed
that all the allocated services have equal
rights and will have to be treated as such
by the conferences) while in the other part
of the world (Region 2) there exists an
option to use the band either for the fixedsatellite service or the broadcastingsatellite service. The introduction of these
services will furthermore, in Region 2, be
the subject of:
1J plans for the space radio communication services (i.e. both the fixed
and the broadcasting service (footnote
405BB Spa2); and

2) the introduction of the space services
subject to agreement between the
administrations concerned and those
having services operating in accordance
302

World Administrative Radio Conference for bpace 1 elecommunications (Ceneva, W/l)—A meeting
in progress

with the Allocation Table (footnote
405BC Spa2).
In addition to these basic differences
between the regions, I should also mention
that the allocation for satellite broadcasting extends up to 12.5 GHz in Region 1
(Africa, Western Asia and Europe) whereas
in Regions 2 (the Americas) and 3 (most
of Asia and Oceania) this allocation stops
at 12.2 GHz.
I have given you this very brief outline
of the regulatory framework in which
the 1977 Conference will have to work
to bring to your notice the complexity
of the subject, even when one is only
looking at the purpose of the agreement
and associated plans. In so doing I have
purposely avoided listing the problems
which the conference will have to solve
because without knowing what the Members of the Union will put forward as
proposals this would be a purely hypothetical exercise and it would certainly
not lead to a well-ordered list of such
problems.
Nevertheless, you all appreciate the urgent
necessity of drawing up within your respective countries and within the region,
through your national administrations
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and in co-ordination with the other
radio services concerned, a catalogue
of the interests for which you will have
to seek provision and service protection
from interference by other services.
These interests will not necessarily concern
only satellite broadcasting, because even
in Region 3, where you are looking forward
to satellite broadcasting to overcome
problems which are virtually impossible
to solve quickly by terrestrial means, it is
essential to have a nationally and preferably also some regionally co-ordinated
policy on the use of all the services to
which these bands are allocated.
Having dwelt on the broad policy aspects
which the conference will have to handle,
I would now like to come to a more technical matter.
One of the issues which countries will have
to consider is the kind of satellite broadcasting they wish to provide in this band.
The definition of the broadcasting-satellite
service (Radio Regulation 84AP Spa2)
refers to signals " intended for direct
reception by the general public". The
term " direct reception " is amplified in a
footnote to " encompass both individual
reception and community reception ".

These two different kinds of reception are
defined as follows:
" Individual reception (in the broadcastingsatellite service)
The reception of emissions from a space
station in the broadcasting-satellite service
by simple domestic installations and in
particular those possessing small antennae.
" Community reception (in the broadcastingsatellite service)
The reception of emissions from a space
station in the broadcasting-satellite service
by receiving equipment, which in some cases
may be complex and have antennae larger
than those used for individual reception,
and intended for use:
— by a group of the general public at one
location; or
— through a distribution system covering a
limited area. "
Between these two definitions a distinction
is made with respect to the size of the
receiving antenna—a small one for individual reception and a larger one for community reception. At the same time and
perhaps less clearly stated but nevertheless
still quite significant is the distinction
made between the simple domestic installation and the " in some cases may be
complex " receiving equipment to be used
for community reception.
This distinction in the definition is indicative of the differences in radiated power
expected for reception by the two types
of application. Apart from the fact that
it will have a pronounced effect on systems
costs and therefore investments, the difference will also affect frequency sharing
possibilities with other services.
What I have said so far is germane to a
further aspect of the regulation of space
radiocommunications, which is related
to the use of highly directional transmitting antennae in order to make the best
use of the radio frequency spectrum.

services commence to operate, further
exposes the limitations of the first come,
first served principle in frequency allocations and the 1971 Conference can thus
be regarded as a hall-mark in major policy
development, in the widest sense, in the
area of frequency co-ordination. It is
evident that if this new provision is to be
applied to a degree comparable with
the state of the art (as it is likely to be
when regular space services will be introduced in the 12 GHz band) then a high
degree of station keeping and pointing
accuracy of antennae is going to be
required.
The Radio Regulations already contain
provisions dealing with pointing accuracy,
but it is possible that the 1977 Conference
may wish to apply, for the satellite stations
in the plans, conditions specifically tailored
to the sharing patterns covered by the
forthcoming agreement.
Last but by no means least among the basic
policy issues connected with the forthcoming conference is the fact that it will
be addressing itself more specifically
to cases of the use of the geostationary
orbit (i.e. orbital spacing) than the earlier
conferences. Previous conferences, and

I should add that such an obligatory
principle was introduced for the first
time into ITU policy statutes in 1971.
This provision, when coupled with other
provisions which put much emphasis
on planning of particular bands before

The International Telecommunication
Convention (Malaga-Torremolinos, 1973)
also now contains a provision, number 131,
enjoining the Members of the Union to use
radio frequencies and the geostationary
satellite orbit " efficiently and economically
so that countries or groups of countries
may have equitable access to both in
conformity with the provisions of the
Radio Regulations according to their
needs and the technical facilities at their
disposal
The introduction of specific and general
provisions into the statutes means that
much more preparatory policy thought is

Figure 1
Extracts from Radio Regulations
Region 1

Region 2

Region

11.7-12.5 GHz

11.7-12.2 GHz

11.7-12.2 GHz

FIXED

FIXED

FIXED

MOBILE

FIXED-SATELLITE

MOBILE

BROADCASTING

(space-to-earth)
MOBILE except
aeronautical mobile

BROADCASTING

except
aeronautical mobile

BROADCASTING-SATELLITE

3

except
aeronautical mobile

BROADCASTING-SATELLITE

BROADCASTING
BROADCASTING-SATELLITE

The point I wish to make now stems from
Radio Regulation 428A Spa2 which states:
" In devising the characteristics of a space
station in the broadcasting-satellite service,
all technical means available shall be used
to reduce, to the maximum extent practicable,
the radiation over the territory of other
countries unless an agreement has been
previously reached with such countries. "

notably the World Administrative Radio
Conference for Space Telecommunications
(Geneva, 1971), had considered the principles underlying the occupancy of the
geostationary orbit. The 1971 Conference
approved Resolution No. Spa2-1 " Relating to the use by all countries, with
equal rights, of frequency bands for space
radiocommunication services " which recognizes quite clearly the indissociable
link between the geostationary orbit and
the radio frequency spectrum as far as
the efficient use of the spectrum is concerned.

405BA

405BB

405BC

405BA

405BA
Spa2

In the band 11.7-12.2 GHz in Region 3 and in the band 11.7-12.5 GHz in Region 1, existing and future fixed,
mobile and broadcasting services shall not cause harmful interference to broadcasting-satellite stations
operating in accordance with the decision of the appropriate broadcasting frequency assignment planning
conference (see Resolution No. Spa2-2) and this requirement shall be taken into account in the decisions
of that conference.

405BB
Spa2

Terrestrial radiocommunication services in the band 11.7-12.2GHz in Region 2 shall be introduced only
after the elaboration and approval of plans for the space radiocommunication services, so as to ensure
compatibility between the uses that each country decides for this band.

405BC
Spa2

The use of the band 11.7-12.2 GHz in Region 2 by the broadcasting-satellite and fixed-satellite services
is limited to domestic systems and is subject to previous agreement between the administrations concerned
and those having services, operating in accordance with the Table, which may be affected (see Article 9A
and Resolution No. Spa2-3).

428A
Spa2

In devising the characteristics of a space station in the broadcasting-satellite service, all technical means
available shall be used to reduce, to the maximum extent practicable, the radiation over the territory of
other countries unless an agreement has been previously reached with such countries.
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needed in the establishment of your
national inputs to the conference—not
overlooking the basic obligation to permit
efficient and effective application of new
technology for the common good.
While I am speaking about the radio
frequency spectrum and the geostationary
orbit, it is necessary to draw your attention
to the important functions of the International Frequency Registration Board
(IFRB).
Before referring to the actual functions
of the Board I should say that the Board
is made up of five full-time members
elected by the Members of the Union.
Each of the members of the Board comes
from one of the five regions of the world
(Africa, the Americas, Asia and Oceania,
Eastern Europe and Northern Asia, and
Western Europe).
Although the members of the IFRB
are elected by all the Members of the
Union from regional lists, it is very
important to know that the ITU Convention specifies that the members of the
Board " shall serve, not as representing
their respective countries, or a region,
but as custodians of an international
public trust".
Having briefly outlined the constitutional
aspects of the IFRB I would like to say
a few words about its duties. The Board's
first duty (in the order in which they are
given in the International Telecommunication Convention) is, in summary, the
orderly recording of frequency assignments
with a view to ensuring formal international recognition thereof. A second
duty is the orderly recording for the same
purpose of the positions assigned by
countries to geostationary satellites.
The Board has further responsibilities
aimed at assisting the effective utilization
of the radio spectrum and the co-ordination
of spectrum use (you will find them set out
in the Convention and the associated
Radio Regulations). However, it is especially the duty relating to geostationary
satellites to which I wish to draw your
attention. This is because it demonstrates
that there exists today, in international
law having treaty force between nations
and with respect to the use of outer space
for telecommunication purposes, the
mechanism necessary for ensuring formal
international recognition of specific uses
of the geostationary orbit.
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2. The timing of the WARC-BS (12 GHz)—
Why in 1977?

To understand the present world-wide
interest in planning the provision of
satellite broadcasting in the 12 GHz
band it is necessary to have a clear appreciation of the current status of two
of the lower frequency bands in which
satellite broadcasting is permitted. (There
are a number of higher frequency bands
reserved for satellite broadcasting, but
existing technology does not yet permit
their utilization.) I am referring, of course,
to the bands 620-790 and 2500-2690 MHz.
The 620-790 MHz frequency band is
already extensively used in many countries
for terrestrial broadcasting and other
terrestrial services. For this reason the
Radio Regulations place severe restrictions
on the use of this band for satellite broadcasting.

development of these two lower frequency
bands, the 12 GHz band is considered
to be the band in which the broadcastingsatellite service could be developed. Account has to be taken of the ever increasing
pressure for extension of services, particularly the fixed and mobile services,
which will share the allocations in this
band. Indeed, this factor provided the
basis for certain European countries to
seek a regional conference (Region 1) to
enable the use of this band for such services, but the Union's Plenipotentiary
Conference, taking the broader considerations into account, reached a policy
agreement for a world conference for
planning purposes.
Thus it is significant that the first item
on the agenda of the 1977 Conference
is " to establish the sharing criteria for
the bands 11.7-12.2 GHz (in Regions 2
and 3) and 11.7-12.5 GHz (in Region 1)
between the broadcasting-satellite service
and the other services to which these bands
are allocated ".

The 2500-2690 MHz frequency band
offers greater, but still limited, possibilities
for the development of broadcastingsatellite systems. Once again this is a band
which is extensively used for fixed and
mobile terrestrial services in that part
of Region 1 comprising Western Europe
and in the North American portion of
Region 2. The band is therefore unlikely
to be developed for satellite broadcasting
in these areas, except on a very limited
scale. However, there are many countries
where this band is not widely used and
where large areas could be served by a
relatively small number of television channels—although of course these can be
re-used. Technical limitations, as required
by the Radio Regulations, also restrict
the use of this band to community reception. The South American countries
of Region 2 have been studying the
possibility of developing this band for
educational television broadcasting by
satellite and, in the future, the band may
be developed for this purpose to serve
countries in Africa and Asia and the
Pacific. It should be noted that India
has given preliminary notice (in accordance
with the Radio Regulations) of its plans
to use this band for satellite broadcasting.

— future costs will be affected by technological developments and interesting
development orientated experiments
are under way in the 12 GHz band
in Japan, Europe and elsewhere.

In those parts of the world, notably the
European Broadcasting Area of Region 1,
where severe restrictions exist on the

Hence, although the actual timing of the
introduction of operational broadcastingsatellite services is still in doubt, it is
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Clearly the future development of the
broadcasting-satellite service depends upon
many technological, social, economic and
political factors which are still being
evolved:
— political issues are under discussion
in the United Nations and developments in the Committee on the Peaceful Uses of Outer Space and the
General Assembly will undoubtedly
affect the work of the 1977 Conference;
— social and economic factors are under
study in many parts of the world with
some considerable emphasis being
placed at present on the development
of broadcasting-satellite services for
educational television. Whether the
high cost of such systems in these
bands is justified by the social benefits
to be obtained is a question currently
being evaluated in practical experiments
in the United States and India;

necessary that the road ahead be cleared
of technological obstacles to their development. It is for organizations such as
the ITU to clarify what can be achieved
by scientific and technical developments
in terms, for example, of antenna directivity
and interference-free operation within
well-defined boundaries and with a mimimum of radiation " spill over" across
frontier boundaries. The development
of well-defined parameters in these areas
will, of course, assist in achieving policy
agreement, essential for the further development of broadcasting-satellite services.
There are therefore compelling reasons
for the convening of the conference which
is scheduled to start in January 1977 even
if the immediate interest in the application
of a broadcasting service plan is not imminent. The interests of particular regions
in the development of broadcastingsatellite systems will vary and much more
experimental work will be undertaken.
Perhaps, in some cases, regional interests
will be content to have world-wide planning standards and sharing criteria developed at this time with detailed regional
planning to proceed later. This procedure
would be consistent with the step-by-step
approach foreseen by the 1971 Conference.
While it is not my intention to talk in
detail about telecommunications hardware
which will form an integral part of future
broadcasting-satellite systems, we should
not lose sight of the impact the conference
is likely to have on the development of
such equipment. Decisions of the conference will influence the type of broadcasting systems to be adopted. The
conference will affect the definition of
technical characteristics and standards
for such items as community and individual
reception equipment operating within this
band.
As always, the ITU objectives in the
development of broadcasting-satellite systems will be the agreement of world-wide
standards and the regulation of the systems.
These standards will be of immense
importance to the manufacturers of telecommunications equipment, to governments and to the public. It is desirable that
early agreement be reached on equipment
and system standardization to enable
detailed design to proceed and to permit
an assessment of potential investment
levels in system construction and operation.

in the UNDP*/ITU projects undertaken
in India and the feasibility studies in a
number of countries of Latin America.

3. Preparations for the conference
The success of the 1977 BroadcastingSatellite Conference can only be assured
if adequate preparations are undertaken
by all concerned.
Within the ITU, the preparation of the
detailed technical criteria required by the
conference, for planning purposes, proceeds through the CCIR.
The importance of the preparatory work
of the CCIR is well appreciated by all
Members of the Union and it is anticipated
that the necessary technical information
will be submitted directly to the WARC-BS
12 GHz following the next series of CCIR
Study Group meetings which will be held
in May 1976. The importance attached
to these preparations was underlined
during the 30th session of the Administrative Council when the Council
adopted a special resolution which invites
" the CCIR to continue to take action for
timely provision of all available technical
information relevant to planning the use
of the 12 GHz band by the broadcastingsatellite service, and concerning the technical
criteria for sharing among various services
in this band, so that the WARC-BS 12 GHz
may have adequate technical bases for its
work. "
I would now briefly like to draw your
attention to the urgency concerning your
preparations for the conference.
The conference is scheduled to meet on
10 January 1977 for a period of five weeks.
While it is desirable that all Members of
the Union participate actively in the work
of the CCIR it is appreciated that this is
not always possible. In the developing
countries the technical staff of the administration is frequently hard pressed to
keep pace with the work involved in the
maintenance, operation and development
of the national systems. There is little time
to spare in preparing contributions to
international study programmes or in
participating in meetings, even if they
have the financial resources.
A major aim of the technical assistance
activities of the Union is to provide
information and technical expertise to the
administrations of developing countries
on telecommunications, including broadcasting-satellite systems. Notable examples
of this type of activity are to be found

The SITE—satellite instructional television experiment—in India is expected
to produce extremely valuable data as to
the usefulness and the economic aspects
of television broadcasting systems using
both terrestrial transmitters and a satellite.
As such the experiment has considerable
international significance particularly for
developing countries which may like to
use space technology for educational television and telecommunications to support
and accelerate national development.
Through various projects, the ITU has
contributed to the dissemination of information and expertise concerning broadcasting-satellite systems.
Focusing specifically on the 1977 Conference, further efforts will be undertaken
to highlight the issues which will be
before the WARC-BS 12 GHz during
seminars which are being planned for 1976.
These will be workshop type planning
seminars which should serve as group
training exercises in the understanding of
various planning parameters which belong
to the process of evolving regional plans
for broadcasting-satellite systems and
appropriate sharing arrangements with
other services.
Each of these seminars will emphasize the
preparatory work which will be necessary
if administrations are to collaborate
meaningfully in the 1977 Conference. In
Asia we are working in close collaboration
with the ABU—exploring together the
possibility of obtaining bilateral finance
which would permit this type of meeting
in the form of a seminar to take place
sometime in September/October 1976.
The conference is not far away. As the
Members should have an opportunity to
examine and study the proposals of other
administrations it is essential to consider
mid-1976 as the time by which your proposals should reach the Secretary-General
of the ITU in order that they may be
translated, reproduced and distributed to
others as quickly as possible.
Naturally, much of the success of the
conference will also depend upon the
* United Nations Development Programme.
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elaboration of an effective method of
handling the complicated inter-relationships which exist between the regulatory
provisions applicable in the different ITU
regions. There will probably have to be
a form of step-by-step procedure so as to
ensure that each phase of the work provides
the necessary foundation for the next
phase. Similarly it will be necessary,
given the comparatively short duration of
the conference, to have various phases of
the work going on at the same time.
This problem of work organization is
very important in view of the novelty of
the task before the Union. It is therefore
highly desirable that Members give this
matter urgent consideration.
Let me here re-emphasize the necessity
for the careful and timely preparation of
Members' proposals to the conference.
The preparation of such proposals is a
demanding task, requiring close consul-

tations at the national level to define
domestic interests and equally important
consultations at the regional and global
levels in a collaborative effort to develop
policy measures which could be acceptable
to the international community.
Inevitably different positions and objectives
will be defined in the proposals which
Members will place before the WARC-BS
12 GHz reflecting the different priorities
and interest of individual countries and
regions. The existence of numerous satellite systems (in other bands) providing
not only for intercontinental and domestic
telecommunications but also for many
other earth and space survey applications
will have to be taken into account. The
task of the conference will be to reconcile
and harmonize the proposals of the
Members in the interests of the development of a logical and acceptable global
policy for the most effective utilization
of resources.

4. Cost perspectives
Finally, I would like to turn to an entirely
different aspect of satellite broadcasting
namely, system costs, because I feel that
such costs will weigh heavily in the
decisions which will have to be taken at
the national levels in the coming years.
In an annex some cost estimates have
been indicated. I have confined myself to
hardware costs. At this stage some of
these estimates are speculative. Nevertheless, they give some further indication
of the importance of, and the reasons for,
my earlier remarks on the need for
regional collaboration. These costs do not
cover transmitted programme (software)
costs. They will vary with the relay quality
requirements which may also be different
depending upon the particular service
need.
(Original language: English)

ANNEX
Cost estimates—Broadcasting-satellite systems
(FM, 4 channels, coverage 1500 x 1500 km)
Community reception
(US dollars)

Individual reception
(US dollars)

1. Investment
1.1
1.2
1.3
1.4

Satellite and launching
Transmitting earth station
Station for tracking, telemetering, control
Space segment (3 satellites and 3 launchers and stations
1.2 and 1.3) total:
1.5 Receiving antenna and converter

50 million
1.5 million
1.5 million

300 each

million
100 each
(1 000 000 production)
200 each
(100 000 production)
250 each

Depreciation over 7 years (3 satellites)
Cost of capital (8% per annum; average over 7 years)
Depreciation over 14 years (stations 1.2 and 1.3)
Cost of capital (8 % per annum; average over 14 years for
stations 1.2 and 1.3)
2.5 Operation and maintenance of stations 1.2 and 1.3
2.6 General and administrative charges (5 % of above)

21.43 million
6.00 million
0.14 million

34.29 million
9.60 million
0.14 million

0.08 million
0.40 million
1.40 million

0.08 million
0.40 million
2.23 million

Annual charge

29.45 million

46.74 million

1.6 Receiver (standard 22", black-and-white)

153 million
1500 each
(100 000 production
including power source)

80 million
1.5 million
1.5 million
243

2. Running costs (1 year) for the space segment
2.1
2.2
2.3
2.4

total

Notes: For para 1.3—If this service is not provided by another authority.
For para 1.4—In a satellite broadcasting system, 3 satellites are required (one in operation, one spare in orbit, one spare on the earth).
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A study of the need for
a nation-wide paging system
The nation-wide paging system
planned in Finland

by
Matti KANGASLUOMA
Administration of Posts
and Telegraphs of Finland

Introduction

study of the need for a nation-wide
paging system was recently made
in Finland. A nation-wide paging system
was found necessary by about half of
the respondents, numbering 550 in all.
They hope that the system will be built
in advance of the automatic mobile
telephone network. Some three-fourths
of them find it important to be able to
leave messages for the users of paging
receivers at the exchange. It is obvious
that there will be at least 15 000 to 25 000
paging receivers in the nation-wide paging
system within a few years of its introduction.

A

required direct from any telephone without
first contacting the operator. The message
and the time to set up a call are limited
in length. The first digit of the paging
code or a separate routing number, etc.,
can be used to inform the called party
that there is a message at the exchange.
The paging code, if valid, is converted
into suitable form for the radio path,
e.g. into a sequential tone signal or a
binary code. The call is then sent to
the transmitters either simultaneously or
sequentially.
When the selective paging code has
reached the required receiver, the user
is alerted by a tone and/or light signal.
The signals indicate clearly whether there
is a message at the exchange or not. In

In paging systems with only one routing
number the incoming call is routed from
any telephone exchange to that of the
paging system, where it is checked for
validity. The operator can be given the
telephone number to be called or a short
message for the subscriber. Sometimes
it is also possible to dial the number

If there is a message at the exchange,
the called party goes to the nearest telephone and dials the reply routing number
and his own paging code (e.g. 9407XXXXXX). Alternatively he may call
a prearranged number or take some
other agreed steps.

Background and conduct of the study

As a nation-wide paging system, or at
least one covering a large area, is one of

Table 1

The operation of a nation-wide paging
system
Any caller wishing to get in touch with
the user of a paging receiver in the nationwide system may dial the system routing
number and the paging code (e.g. 9406567491) from any telephone. The paging
code may consist of 6 digits in largecapacity systems. The capacity can be
very large but the paging code short if
several routing numbers are used.

principle, the message could be sent
direct to the called party, but this might
easily take up too much of the system
capacity.

Distribution of respondents by field of activity
field of activity

number

(%)

agriculture, forestry, fishing, mining and quarrying
manufacturing industry and handicraft
construction
wholesale and retail trade, commission business
restaurants and hotels, public and private services
transport, storage and communication
financing, insurance and business services
public administration, electricity, gas and water
supply, management of firms
9. miscellaneous services (including private persons)

19
151
37
103
88
40
15

3.75
29.78
7.30
20.32
17.36
7.89
2.96

25
29

4.93
5.72

1.
2.
3.
4.
5.
6.
7.
8.

507

100

The field of activity was not mentioned in 41 replies.
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the alternative investment objectives of the
Administration of Posts and Telegraphs
for the years to come, it is naturally
important to have first-hand information
on the actual need and demand for the
service among potential users. The administration considered it necessary to carry
out market research to this end. The
operation was also found to be a suitable
means of collecting information on the
priority to be given to alternative projects
and of minimizing the risk of an unwise
investment. Thus it also served the
objectives of the national telecommunication policy.
A total of 838 postal questionnaires
were sent to various enterprises, institutes
and individuals. These included 382
subscribers of the national manual mobile
telephone network, 87 users of local
paging systems and 369 other respondents
not belonging to these groups.

Table 2

receiver or service

those finding
the service
important

suitable price/charge
on an average

paging receiver

700 marks

basic monthly charge

35-40 marks a month

paging inside buildings

80%

100-300 marks more than the price
of a receiver mentioned above

prearranged number

50%

200 marks + 10 marks a month

service number:
— telephone number
— short message

78%
78%

1.30 mark per call
2.10 marks per call

night service

11%

10 marks per call

Table 3
The number of questionnaires returned
was 548. The response rate was thus
65 % and somewhat lower than that
obtained in our study of mobile telephones in 1973 (Enquiry about the use
of and need for mobile telephones for
the future development of the mobile
telephone networks). This may be due
to the fact that the questionnaire was
not sent again to those not having returned
the blank. Nevertheless, the response
rate is high enough to make the results
very reliable.
The data were handled statistically by
Univac-1108 by means of HYLPS, which
is a statistical data processing programme
developed at the University of Helsinki.
The analysis of the data was mainly based
on cross-referenced tables and covered
testing the correlations of the variables.
respondents'
showing
Some
figures
opinions of the service of a nation-wide
paging system are given in tables 1 to 5.

Respondents

About 50 % of the respondents are
engaged in industry and trade. The
firms on an average have some hundred
308

Respondents' preferences for the acquisition of a manual mobile telephone
or alternatively a paging receiver

manual mobile
telephone
preferred

paging
receiver
preferred

both
will be
acquired

(%)

(%)

(%)

users of a radiopager

41.6

57.1

1.3 (= 1)

mobile telephone subscribers

67.1

30.3

2.6 (= 6)

other respondents

44.8

54.7

0.5 (= 1)

group of respondents

employees. Of the respondents 57% live
in big population centres in the administrative districts of Uusimaa, Hame, and
Turku Pori.

The need for a nation-wide paging system

Only a fourth of the respondents do not
find the nation-wide paging system fairly,
or very, necessary. If a nation-wide
paging system were available, about a
third of the respondents would join it
at the present cost, i.e. some 1000 marks
for a paging receiver and a monthly
charge of 30 to 40 marks. A significant
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feature is that it is the majority of mobile
telephone subscribers, i.e. those who
have used a nation-wide system, that
find the nation-wide paging system necessary. The users of a short-range paging
system are least in favour of the nationwide one, despite the fact that they have
as much or even more use for it than
other respondents. The reasons for this
should be studied.
Regionally, the most positive attitude
to the nation-wide paging system is
taken by the respondents in the administrative districts of Vaasa, Keski-Suomi,
Kuopio and Pohjois-Karjala. The need
for the paging system is greatest in small
enterprises in rural population centres or in

Table 4
Order of preference given to the acquisition of a manual mobile telephone or a paging receiver. The desired order of building the automatic telephone
network and the nation-wide paging system. The affirmative answers showing the preference for the automatic mobile telephone over the manual one
and the paging receiver

manual mobile
telephone
preferred
(automatic mobile
telephone network
to be built first)

paging receiver
preferred (paging
system to be built
before automatic
mobile telephone
network)

both manual
mobile telephone
and paging
receiver will be
acquired
(no opinion)

automatic
mobile telephone
preferred to
manual mobile
telephone and
paging receiver

(%)

(%)

(%)

(%)

1. agriculture, forestry, fishing, mining and quarrying

38.9
(26.3)

55.6
(57.9)

5.5
(15.8)

21.1

2. manufacturing industry and handicraft

45.7
(31.8)

53.6
(46.6)

0.7
(19.6)

45.6

3. construction

67.6
(56.8)

29.7
(35.1)

2.7
(8.1)

67.6

4. wholesale and retail trade and commission
business

60.8
(48.5)

36.3
(31.7)

2.9
(19.8)

60.8

5. restaurants and hotels, public and private services

41.9
(27.6)

57.0
(48.3)

1.1
(24.1)

41.4

6. transport, storage and communication

67.5
(52.5)

32.5
(30.0)

0
(17.5)

50.0

7. financing, insurance and business services

42.9
(28.6)

57.1
(21.4)

0
(50.0)

35.7

8. public administration, electricity, gas and water
supply, management of the firms

79.2
(75.0)

20.8
(12.5)

0
(12.5)

69.6

9. miscellaneous services (including private persons)

57.1
(46.4)

39.3
(35.7)

3.6
(17.9)

48.2

60.0
(46.1)

40.0
(35.9)

0
(18.0)

57.5

53.4
(40.6)

45.0
(39.7)

1.6
(19.7)

50.0

field of activity

10. field of activity not mentioned

total

the countryside. Most of them are building,
trade or industrial enterprises.
Of those in favour of the nation-wide
paging system, 16% also regard the interNordic paging system as necessary. In the
first place the service should be extended
to Sweden.

Experience of wireless short-range paging
systems

Taken as a whole, the local paging systems
were considered necessary. The price
compared with benefits received was

Table 5
Opinions of the groups of respondents on the priority to be given to a nation-wide paging system
versus a nation-wide automatic mobile telephone network

paging system
to be built
first

automatic
mobile
telephone
network to
be built first

no opinion

( /o)

( /o)

(%)

users of a radiopager

41.6

28.6

29.9

mobile telephone subscribers

31.9

54.1

14.0

other respondents

46.3

32.0

21.7

groups of respondents

TELECOMMUNICATION JOURNAL - VOL. 43 - IV/1976

309

found reasonable. The decision to acquire
a system was influenced by the need for
it, the management of the firm, the
workers and other users. The functioning
of the systems has been fairly satisfactory
although there have been defects in
every fourth system.
An interesting feature is that those who
find the paging systems necessary seem
to have considerable use for the nationwide one.

Services and costs of the nation-wide paging
system

The sum of 40 marks was considered
the most suitable monthly charge for
the use of a portable paging receiver in
the nation-wide system. Nearly all the
respondents think that a monthly charge
of at least 20 marks is justified when the
paging receiver costs less than 1000 marks.
An average of 700 to 800 marks was
found the most suitable price for a
receiver. Furthermore, it emerged that
there is a clear positive relation between
the amount of the monthly charge and
the price of a receiver.

29% would pay at least 10 marks for
this service in addition to the basic
monthly charge.

The nation-wide paging system and the
automatic mobile telephone network

The manual mobile telephone network
proved somewhat more popular than the
paging system. Thus 54% of the respondents would acquire a mobile telephone rather than a paging receiver,
while 45% prefer the latter. The paging
receiver is clearly favoured in mining,
industry and services.
If there were a manual and an automatic
mobile telephone network and a nationwide paging system in our country at the
same time, respondents would be distributed among them as follows: 15%
would choose the manual mobile telephone network, 50 % the automatic mobile
telephone network and 35% the nationwide paging system. Furthermore, it was

observed that as a rule the users of a
radiopaging system would acquire a
much bigger number of paging receivers
mobile telephone
than
would
the
subscribers.
Of the respondents, 39.5 % think the
nation-wide paging system should be
introduced before the automatic mobile
telephone network while 41 % are of the
opinion that the latter should take
precedence.
As for the influence of previous experience,
the users of a wireless paging system are
inclined to think that the nation-wide
paging system should be established first,
while the majority of those who have not
used such a system say that the automatic
mobile telephone network should come
first.
If there were only a nation-wide paging
system and a manual mobile telephone
network available in our country, it
could be estimated from the data received
that there would be from 30 000 to
40 000 paging receivers (the respondents
would have 4000 to 6000 in all) within

More than 80% of respondents find it
important that the paging signals should
be reliably received also inside buildings.
In that case, respondents might pay 100
to 300 marks more than the price mentioned above.
For instance, by means of an additional
digit it is possible to indicate which of
the prearranged telephone numbers the
called party should phone. This possibility
was found important by half of the
respondents, especially those engaged in
trade.
Of the respondents 78% very much
appreciate the service number, which
gives the telephone number the called
party should phone. Respondents would
pay some 1.30 marks per call for this
service. If the service number gave a
short message in addition to the telephone
number, respondents would be prepared
to pay some 2.10 marks per call.
The night service was found important
by more than 10%. Of the respondents
310

Figure 1 — Operation of a nation-wide paging system. Any caller wishing to get in touch with
the user of a paging receiver dials the routing number of the system (9406) and the paging code
of the receiver (e.g. 123456). The paging code, if valid, is routed from the system exchange to the
transmitters. The mode of signalling in the receiver shows whether there is a message for the user
at the exchange or not. Actually, the paging code is a 5-digit number, as the first digit is used
for the messages. The called party, having received the calling signals, either phones to the system
exchange (9407-123456) or dials the prearranged telephone number (office, home, etc.)
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five years following the introduction of
the system. The automatic mobile telephone network which is planned will
slightly reduce the need for paging
receivers. In this case the number of paging

receivers is estimated at some 20 000
during the five-year period mentioned.
The number of automatic mobile telephones, however, will be from 10 000 to
15 000 during the same period.

Conclusion
Half of the respondents find the nationwide paging system necessary. Extra
services, the service number and correct,
reliable paging inside buildings add to
respondents' interest in the system and
increase considerably their willingness
to pay for the service. The receiver price
of 700 to 800 marks may rise by several
hundred marks to well over 1000 marks
if additional services are included, and
the basic monthly charge of about 40 marks
might rise to from 60 to 70 marks. Moreover, it can be seen that there is a positive
correlation between the need for a nationwide paging system and willingness to
pay for the basic and additional services.
If the plans to build a nation-wide paging
system materialize, we should expect
the cautious estimate of 20 000 paging
receivers to become a reality within a
few years of the introduction of the system.

F7igure

2 — The need for a nation-wide paging system as shown by the responses received

When there is also an automatic mobile
telephone network, the paging system
is clearly more popular than the manual
mobile telephone network. The paging
system has, of course, the highest number
of subscribers, although it is slightly
diminished by the automatic mobile
telephone network.
It seems likely that the nation-wide paging
system will be built before the automatic
mobile telephone network or that both
will be built at the same time.
( Original language: English)
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One hundred years ago

Bibliographical review, 1875.

1. 50 years of progress. (Telegraphic Journal,
Vol. Ill, page 18.)
After reviewing knowledge concerning electricity back to the most ancient times, the
author summarizes the contents of a book
published in 1823 by Francis Ronalds,
explaining the latter's system of electric
telegraphy. It is indeed astounding to see
how accurately that brilliant mind was able
to foresee, at a time when telegraphy did not
yet exist, all the advances that it has since
made. Francis Ronalds even proposed a
system of underground lines very similar to
that used today, except that he adopted glass
as insulating material, whereas this has now
been replaced by gutta-percha, then as yet
unknown.

12. Chemical preparations for telegraphy, by
George Little. (Telegrapher, Vol. XI, pages
133 and 139.)
A chemical solution producing coloured
matter on paper through its decomposition
on the application of current must have the
following characteristics:
the preparation must be cheap and easy to
obtain;
it must retain atmospheric moisture;
it must contain no sulphuric acid.
According to the author, potassium ferrocyanide meets all these requirements. A little
kitchen salt is added to make the paper hygroscopic. When the iron point is slid over the
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paper thus treated, it yields a further iron
equivalent and, when electric current is
applied, forms an invisible white precipitate
which very quickly turns into prussian blue
through oxidation.

News.

In Russia, a violent thunderstorm momentarily interrupted all communications between
St. Petersburg and Berlin, Warsaw and the
Libau line during the night of 11 to 12 April.
Floods and storms also interrupted service on
the Amur line, first on 9 April between
Kaidalovo and Nerchinsk and then on
15 April on the two lines terminating in
Kazan; but owing to the action taken by the
Russian Administration, the various lines were
repaired almost immediately after the anouncement of their interruption.
With regard to submarine communications,
we have to report a further interruption of
the Madras—Penang cable on 27 March and
one of the Rio Grande do Sul—Montevideo
cable on 10 April, between the latter city and
Chuy on the Brazilian frontier. During the
interruption of these two cable connections,
which continues as we go to press, correspondence is being carried by post, from Wales
Point or Rangoon to Penang and from RioGrande to Montevideo.
fournal telegraphique — April 1876

ITU
film library

REF. ITU-163
Pays — Country — Pals: SUEDE — SWEDEN — SUECIA (1972)
Titre— Title— Titulo: THE SEA RESCUE SERVICE IN SWEDEN (Service du sauvetage en mer en Suede — El servicio
de salvamento en el mar en Suecia)
Format — Size — Tamaho: 16 mm
Longueur — Length — Largo: 319 m

Duree — Duration — Duracion: 29 min

Langue — Language — Idioma: anglais — English — ingles
Observations — Remarks — Observaciones: couleur — colour — color
Sujet — Subject — Asunto: Le film presente le service du sauvetage en mer en Suede, en mettant I'accent sur les liaisons
et les communications. II decrit les differentes unites qui participent au sauvetage en mer.
II s'adresse a tous les publics.
The film shows sea rescue services in Sweden, emphasizing liaison and communication, it
describes the various units participating in sea rescue in that country.
Audience: general.
La pelfcula muestra el servicio de salvamento en el mar en Suecia destacando los aspectos
relativos a los enlaces y a las comunicaciones. Describe las diversas unidades que participan
en esas operaciones en Suecia.
Caracter: general.
Editeur — Producer — Editor: Central Administration of Swedish Telecommunications, Farsta
Date d'arrivee a TUIT — Date of arrival at ITU — Fee ha de recepcion en la UIT: 1973

REF. ITU-164
Pays — Country — Pals: SUEDE — SWEDEN — SUECIA (1968)
Titre — Title — Titulo: SOFT SOLDERING (Soudure tendre — Soldadura de estano)
Format — Size — Tamaho: 16 mm
Longueur — Length — Largo: 275 m

Duree — Duration — Duracion: 25 min

Langue — Language — Idioma: anglais — English — ingles
Observations — Remarks — Observaciones: couleur — colour — color
Sujet — Subject — Asunto: Ce film a pour objet de montrer les conditions fondamentales necessaires pour obtenir de
bonnes soudures. II indique les temperatures de fusion de I'etain, du plomb et de la soudure.
Des facteurs importants sont soulignes, tels que la proprete des surfaces; le choix du fondant
et de la soudure adequats; la temperature et I'ecartement appropries. Apres la soudure, le
contour du fil de raccordement doit etre visible. Le film montre plusieurs exemples de bonnes
soudures et de soudures defectueuses.
II s'adresse aux techniciens.
The film shows the basic conditions for obtaining good solder joints. It demonstrates the
melting temperatures of tin, lead and solder, and the influence of the fluxing material. Important
factors are stressed, such as clean surface; proper fluxing material; solder, heat and gap. It
demonstrates that after soldering, the contour of the connecting wire should be visible. Several
examples of good and bad soldering are shown.
Audience: technical.
La pelfcula expone las condiciones fundamentales para obtener una buena soldadura de los
empalmes. Muestra las temperaturas de fusion del estano, del plomo y de la soldadura, y la
influencia que tiene la fluidez del material en la soldadura. Se destacan importantes factores,
como superficies limpias; fluidez del material adecuada; soldadura, temperatura y separacion
apropiadas. Una vez realizada la soldadura, el contorno de la varilla de conexion debe ser
visible. La pelicula muestra varios ejemplos de buena y mala soldadura.
Caracter: tecnico.
Editeur — Producer — Editor: Central Administration of Swedish Telecommunications, Farsta
Date d'arrivee a TUIT — Date of arrival at ITU — Fecha de recepcion en la UIT: 1974
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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:
R12 (smoothed mean, over twelve months, of the number of sunspots
observed):
Month
Year

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

30

28

25

Month
Year

3

4

5

6

7

8

-3

-5

-6

-7

-8

(-9)

—

1976

Ny,

1974
1975

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

Council, Appleton

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

IF2 (ionospheric index) *
"\Month

2

3

4

5

6

7

8

9

10

11

12

-2
-5

1

0

-4

6

14

22

21

-4

-5

-6

1

Year^v^
1975
1976

13
-6

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

predictions calculated over the

IF2

Period of
prediction
(months)

0

1

2

3

Mean error

0.7

0.5

0.4

0.3

Standard
deviation of
the error

8.1

10.5

10.7

10.7

12

preceding

5

6

0.3

-0.1

-0.6

10.6

10.1

9.5

4

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

"\Month

2

1

3

4

6

5

7

8

9

10

12

11

""v.

Year^\
1975
1976

78
74

74
70

72

71

70

70

77

90

80

76

81

75

4

5

6

7

8

9

10

11

12

117

117

71
117

72

75

77

78

116

117

117

117

117

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

0F2 (ionospheric index) ***
1

2

3

4

5

6

7

8

9

10

11

12

81
72

75
72

70

74

74

76

77

97

84

79

75

77

Year^v^
1975
1976

3

2

1

Year^^
1976
1977

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

Month

Month

*** 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 0
und des ionospharischen Index 0F2 " — Kleinheubacher Berichte, Vol. 17

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

0

2

1

4

3

5

6

7

9

8

10

11

-0.1 -0.1 —0.1 -0.1 —0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1

3.6

3.6

3.5

1

2

3

117

117

71
117

3.5

3.5

3.6

3.5

3.5

3.5

3.5

3.6

3.5

12

0.0

3.5

(1974), pages 369-374.
Cpp2 ******
Forecasts:

R

"■12

\I4onth

****

Year\
-——Month

Year

1976

3

4

5

6

7

8

7

6

5

5

4

3

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

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

1976
1977

****** pre(jjctjon py

a

4

5

6

7

72

74

77

79

8

9

10

11

12

116

117

117

117

117

method of extrapolation devised by the CCIR Secretariat.

See Joachim M., Gromov A., and Guillot P.: " Previsions des indices 0
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.

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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0

1

2

3

4

-0.4
4.2

-0.1

0.3

0.7

0.6

-0.3

4.2

4.3

4.4

5.3

6.9

TELECOMMUNICATION JOURNAL - VOL. 43 - IV/1976

5

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

0

1

2

3

4

5

6

7

8

9

10

11

12

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

4.4

4.3

4.3

4.3

4.3

4.3

4.3

4.3

4.3

4.3

4.3

4.3

4.3

news
Jordan appoints consultant
to advise on national plan
□ Teleconsult, Incorporated, a Washington,
DC-based multinational telecommunications
consulting engineering firm, has been awarded
a contract for engineering services by the
Telecommunications Corporation of Jordan
(TCC). The contract appoints the firm to
act as the "retained consultant" to assist
and advise the TCC in matters related to
telecommunications
projects
and
other
associated electronics projects for a period
of five years.
Initially a two-fold programme is being undertaken, involving the formulation of a longterm national fundamental telecommunication
plan and the rehabilitation and upgrading of
the local telephone exchanges in Amman.—
Consulting Engineers
Washington.

Council

of Metropolitan

Multiplex equipment for Libya

an existing low-capacity system between the
capital and the city of Albina, about 145 km
to the east, will be expanded with additional
microwave communications equipment.
The contract was awarded to GTE International
by Lands Telegraaf en Telefoonbedrijf, the
governmental agency for telecommunications.

He ties the end of a spool of twine to a standard
hunting arrow and expertly twangs the shaft
across the obstacle. The phone line is then
tied to his end of the cord and pulled into
place from the far end.—GTE International.

Telex. . .

—GTE International.

. . . autotelex United Kingdom—Cyprus

Telephone technician
shoots his way out
□ A telephone technician's passion for
archery is helping solve tricky aerial line
installation
problems,
GTE
International,
Incorporated reports.
Jim Taylor, an installation supervisor for
General Telephone Company of Florida, resorts
to the bow whenever he has to install telephone
lines above false ceilings, across water, through
culverts beneath roads, and in other inaccessible places.

□ Telectron Limited, the wholly Irish owned
telecommunications
company,
has
been
awarded a contract to supply telephone multiplex equipment to Libya.
The contract was placed by Plessey Aviation
and Communications of Havant, on behalf of
the Libyan PTT.

□ Telex links between the United Kingdom
and Cyprus went automatic early in February
1976 bringing to 83 the number of countries
British users of telex can contact.—United
Kingdom Post Office.

. . . United
reduced

States—Puerto

Rico

rate

□ ITT World Communications Incorporated
revised its rates for telex calls between the
United States and Puerto Rico as from
1 February 1976. The revised tariff results in
savings of up to 1.80 US dollars.
Under the new " real-time " formula, the
charge for each additional minute beyond the
one-minute minimum of 2.00 dollars is 20 cents
for each 6-second interval, instead of a flat
2.00 dollars for each additional minute.—ITT.

World's longest inter-island
microwave system

The Telectron equipment comprises multiplex
for five systems, each with a capacity of
36 telephone channels, working over Plessey
UHF radio links in four communication
centres.—Telectron.

Surinam increases
telephone facilities

□ GTE
International,
Incorporated
has
received a 800 000 US dollar contract to
provide microwave communications equipment
for the greater part of a 1290 km microwave
system which will stretch from Tortola to
Trinidad and Tobago. The new system is
believed to be the world's longest microwave
radio network linking a chain of islands.

□ A 1.2 million US dollar contract to supply
and install microwave communications systems
to increase telephone facilities between
Surinam's capital and major outlying cities
has been awarded to GTE International,
Incorporated.

The new microwave radio links will be
used for telephone communications between
12 Caribbean islands, replacing primarily
low-capacity high-frequency and tropospheric
scatter systems. It will also offer television
programming to a number of the islands for
the first time.

In addition to providing 960 voice channels,
the expanded telecommunications systems will
be capable of transmitting one television
channel which will carry, for the first time,
national television programmes to many
isolated regions of Surinam.

(GTE International)

One of the two microwave links will replace
an existing system between the country's
capital city at Paramaribo and the city of New
Nickerie, approximately 210 km west, while

Jim is shown about to let fly an arrow above a
false ceiling in an office building. A small spool
of twine is in his left hand

The contract was awarded to GTE International's Italian subsidiary, by Cable and
Wireless Limited, which will install the system
in association with the French Ministry of
Posts and Telecommunications and Trinidad
and Tobago External
Telecommunication
Company Limited (TEXTEL).
The capacity of the existing 80-channel system
between the islands will be increased to
960 channels, which is expected to fill the
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news

United Kingdom cable contracts
□ The United Kingdom Post Office is to lift
its embargo on placing contracts for external
cables following acceptance by cable supply
companies of the Post Office requirement for
access to their books and records.
The companies concerned are British Insulated
Callender's Cables Limited (BICC), Standard
Telephones and Cables Limited (STC), Telephone Cables Limited, and Pirelli General
Cable Works Limited.
Future tenders will be submitted competitively
and the Post Office will have access to the
books and records of the companies concerned
so that it may be satisfied that competition is
working satisfactorily.
The Post Office stopped placing contracts for
external cable in March 1975 following disclosure that the companies had been operating
a
restrictive agreement
not
registered
with the United Kingdom Office of Fair
Trading.—United Kingdom Post Office.

" Transpac-2 " boosts
communications between
Australia and japan

(GTE International)
Caribbean microwave system
(dotted line = equipment by GTE International)

expanding communications requirements of
the area through the mid-1980s. The system
will also interconnect with communications
satellite earth stations located on both Trinidad
and Martinique.—GTE International.

Brazil—Virgin Islands
submarine cable
□ Receipt of a letter of intent which should
lead to contracts exceeding 25 million US
dollars for undersea telephone cable to be
used from Brazil to the Virgin Islands has
been announced by the International Telephone
and Telegraph Corporation (ITT) CableHydrospace Division.
The letter was issued jointly by the Long
Lines Department of American Telephone and
Telegraph Company (AT&T) and Empresa
Brasileira de Telecomunigoes SA (EMBRATEL).
Cable-Hydrospace
manufacture
ITT
will
approximately 2300 nautical miles of cable that
can transmit 640 telephone conversations
simultaneously. The cable will be of both
deep-sea and shallow-water design to protect
the cable at the shore ends. At Brazil and at
St. Thomas, Virgin Islands, the cable will be
heavily armoured to protect against damage
by fishing trawls and by ship anchors.—ITT.
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□ Communications between Australia and
Japan recently received a major boost with
the opening of the new Transpac-2 submarine
cable system.
Transpac-2 is a joint project of the Overseas
Telecommunications Commission (Australia),
the American Telephone and Telegraph
Company (AT&T), the Hawaiian Telephone
Company,
ITT
World
Communications
Incorporated,
Kokusai
Denshin
Denwa
Company Limited (KDD) of Japan, RCA Global
Communications Incorporated, and Western
Union International Incorporated (WUI).
It is an 845 voice circuit stretching from the
United States mainland to Okinawa via Hawaii
and Guam. At Guam it interconnects with
the newly augmented Seacom cable system
from Australia.

Study of Indonesian
space programme
□ A four-month study detailing system
requirements and technological developments
necessary for Indonesia to build a self-sufficient
space programme has been completed by
Fairchild Industries.
The study, sponsored by the Indonesian
National Institute of Aeronautics and Space,
was an outgrowth of the Indonesian Government's desire to increase the participation of
local industries in the development of the
next generation of domestic (and perhaps
other) satellite systems, ultimately leading
to self-sufficiency in space development.
Indonesia's first domestic satellite system will
be launched in mid-1976, and during 1983
its service life is due to expire.
Findings of the study, however, indicate that
the country's goal of employing a self-developed
booster to deliver its own satellite into
synchronous orbit within eight years is too
projected
ambitious,
given
current and
economic resources and priorities.
" There can be substantial benefits to Indonesia
from space activity in the fields of communications, earth observation and meteorology ",
said the report. " The capability of launching
satellites from Indonesia can be developed,
and further, building a launch site there would
be a major advantage in terms of launching
equatorial orbit satellites.

" According to our findings, the best course
for Indonesia to follow is to develop the
concentrate
spacecraft
and
initially
on
space launch vehicles for low orbit and for
boost from the space shuttle to synchronous
orbit. This would delay complete achievement
of Indonesia's ultimate goal for approximately
three years, but would provide for the uninterrupted continuation and improvement of
space telecommunications as well as for the
opportunity for Indonesia-United States cooperation on a system in which the major
content is Indonesian. "—Fairchild.

OTC (Australia) total investment in Transpac-2
and in the improvements to the Seacom system
is 16 million Australian dollars.
OTC (Australia) has been using telephone
circuits in the Guam—United States segment
of the Transpac-2 cable for some time. However, the Guam—Okinawa section has only
recently been completed.
The official cut-over to Transpac-2 means that
Australia and Japan are linked by three highquality communications systems—the original
Transpac-1 system, Transpac-2 and the Pacific
Ocean INTELSAT satellite system.
These systems provide all the capacity required
at present for communications between the
two countries and are expected to be able
to cope with growth in demand in the foreseeable future.—OTC (Australia).
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Installation of earth stations. . .
. . . in Kuwait
□ The foundation stone for the second
satellite earth station at Umm Al-Aish, some
70 km
north of Kuwait, was
laid
on
20 December 1975, by the Minister of
Communications, Suleiman Hamoud Al-Zaid
Al-Khal id.
The second earth station is being built by
Siemens AG and is scheduled to be completed
and in operation with an Atlantic Ocean
satellite by the first quarter of 1977.—Ministry
of Communications, Kuwait.

news

First commercial maritime
communications satellite
□ The world's first commercial maritime
telecommunications satellite was launched by
the United States National Aeronautics and
Space Administration (NASA) on 19 February
1976 from Cape Canaveral. The new satellite,
called Marisat, will relay voice, telex, facsimile
and data communications for the international
maritime shipping industry.

The two new Welsh stations provide full
national and international telephone and
telegram services for shipping in the Celtic
Sea and Bristol Channel.—United Kingdom Post
Office.

Personnel changes. . .
. . . in Spain
□ Mr. Juan Echevarrfa Puig has been appointed
Director General of Posts and Telecommunications, replacing Mr. Pedro Sanchez Perez.

Traffic surveillance contracts
□ The West Midlands County Council
(United Kingdom) has awarded contracts
worth 140 000 pounds sterling to EMI Sound
and Vision Equipment Limited, of Hayes,
Middlesex, for the supply and installation of
remotely-controlled closed-circuit television
traffic surveillance systems at both Coventry
and Wolverhampton.—EMI.

Mr. Gabriel Pena Aranda has been appointed
Director
General
of
Broadcasting
and
Television, replacing Mr. Jesus Sancho Rof.
. . . in Libya
□ Mr. A. M. Gherwi has been appointed
Director General of the Posts and Telecommunications Corporation.

" LM Ericsson Prize "
awarded to Harold A. Rosen
□ The Committee for the award of the " LM
Ericsson Prize", which was instituted to
commemorate the company's impending centennial, decided at a meeting that the 1976
prize of 100 000 Swedish crowns should be
awarded to Dr. Harold A. Rosen, Hughes
Aircraft Company, Los Angeles, California,
"for his foresightedness—against an originally
contrary current opinion—in proposing the
introduction of geostationary communications
satellites and for his eminent scientific and
technological contributions to their development, design and operation ".—LM Ericsson.

(Hughes)
Technicians adjusting a theodolite to check the
horizontal and vertical alignment of the satellite

Marisat, built for COMSAT General Corporation by Hughes Aircraft Company of California,
is positioned in a synchronous orbit over the
Atlantic at 15° W longitude. A second Marisat,
scheduled for launch in May, will be stationed
over the Pacific at 176° E longitude.—Hughes.

Death of Mr. Evan Sawkins

ftdgfaotsot
GiXSWg

□ Mr. Evan Sawkins, former Deputy DirectorGeneral of the Australian Post Office, and for
many years leader of the Australian delegation
to the ITU Administrative Council, died on
2 November 1975.
A native of Bowral (New South Wales), he
joined the Australian Post Office as a cadet
engineer in March 1928. Twenty-six years
later he held the top engineering post in
the NSW Administration. In 1956 he was
promoted to Deputy Engineer-in-Chief in
Central Office. He went on to become
Engineer-in-Chief and in June 1964 was
appointed Deputy Director-General.

United Kingdom provides
more short-range
communications for shipping

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

□ Two new radio stations in Wales, specially
designed to meet the needs of shipping near
the coast, have been opened by the United
Kingdom Post Office. The stations—Severn
Radio at Wenallt near Cardiff, and Celtic Radio
at St. Ann's Head, Dyfed—are the latest in
a Post Office plan to improve maritime communications round Britain's coastline.

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

Electro-optical
telecommunications systems
□ Designs for two pilot electro-optical
telecommunications systems, for which business opportunities should be available within
ten years, are being developed by Arthur D.
Little, Incorporated.
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One system is digital, the other analogue. Both
are short-haul (intrabuilding or intracity) and
carry voice, data or video signals.
In an earlier phase of its multi-client study,
the research organization determined that
short-haul use was the most promising nearterm application of electro-optical technology.
In this phase of the study, the firm is preparing
detailed systems designs and component
specifications, including cost/performance data.
Electro-optical telecommunications use fibreoptic rather than metal cables to transmit
signals. Costs are considerably lower although
still to be determined exactly. Also, the small,
lightweight fibre-optic cables are unaffected
by electro-magnetic and radio interferences
and can be used in explosive atmospheres.
Market potential
The value of short-haul trunking, using
conventional technology, installed in the
United States alone should exceed 400 million
US dollars annually by 1980, rising to
600 million US dollars by 1985, based on
current costs. The world-wide market is
approximately double the United States figure.
These figures, however, do not account for
possible widespread availability of optical
fibre communication technology, which is
potentially more economical.
Design elements under study that are common
to both systems include optical cable construction, coupling and connectors, monitoring
and test procedures.
Specific digital system problems being studied
include power source, modulation and signalling format and repeater design. Specifically
under examination in analogue systems are
optical sources, frequency allocation and
power level of signals, modulation method,
broad-band (video) switches, switching system
control and methods of channel selection and
amplifier design.—Arthur D. Little.

Bell unveils No. 4 ESS
□ The world's highest capacity system for
switching long-distance telephone calls at the
unprecedented rate of 150 calls per second
was unveiled recently in Chicago.
Western Electric Company, the Bell System's
manufacturing
unit,
spent
more
than
400 million US dollars over five years on the
system. By 1985, however, it is expected to
save the Bell System almost 1.5 billion dollars
annually.
Called a No. 4 Electronic Switching System
(ESS), the machine can route up to 550 000 calls
an hour or four times as many as the most
advanced electromechanical toll switching
equipment used by the Bell System today.
318

The system was designed by Bell Telephone
Laboratories (BTL) and manufactured
by
Western Electric to handle the growing
number of long-distance calls in the United
States. It is estimated that by the year 2000,
about 40 billion interstate calls will be made
per year, almost ten times as many as last year.
Despite the burgeoning number of calls,
fewer new toll switching centres will be
needed throughout the nation because of the
increased capacity of No. 4 ESS. Construction
and maintenance costs that otherwise would
have been incurred for buildings and equipment
will be eliminated. This, in turn, will help
reduce the cost of providing long-distance
service and contribute to holding down rates.
In addition to the system's super capacity,
No. 4 ESS will complete calls faster because
it is electronic and totally solid-state in design.
At the heart of No. 4 ESS is the 1A processor,
a new stored-programme control unit with
advanced integrated circuitry and an improved
magnetic core memory. It will execute call
processing instructions four to eight times
faster than earlier electronic switching systems.
The system also uses time-division switching
instead of the traditional space-division technique. Words and data are transmitted" in
digital pulses, which travel in a common
switching path, separated by millionths of a
second. Switching is accomplished by shifting a
call's time position on the path. In addition,
the system can switch digital signals in the
proper format directly, without prior conversion to the traditional analogue form.
In a sense, No. 4 ESS is self-healing. It can
diagnose developing problems in its own
circuitry and switch to alternative equipment
before a customer is aware a problem exists.
Meanwhile, maintenance forces can be alerted
so that defective equipment can be repaired or
replaced.
Telephone users also will benefit from a new
signalling concept called " common channel
inter-office signalling " (CCIS) that will serve
long-distance callers through No. 4 ESS and
eventually through other processor-controlled
switching systems.
With CCIS, the information needed to establish
and route calls will be carried on a separate
data link instead of on the same circuit as the
call itself. This will reduce the time it takes to
connect a call and provide more flexibility in
routing
it.
To-day,
the
average
time
required to establish a long-distance call in
the United States is about 10 seconds; as
CCIS is installed nation-wide that time will
be reduced to about 2 seconds.
The Bell System's first No. 4 ESS is jointly
owned by Illinois Bell and AT&T Long Lines,
the Bell System's interstate and overseas unit.
By 1978, the American Telephone and
Telegraph Company (AT&T) estimates that
about 20 similar machines will be operating
throughout the nation.—Bell.
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Go-ahead for " Euronet "
□ A new network for the transmission of
scientific and research data throughout the
Common Market countries is to be jointly
established by the PTT Administrations of
the nine members of the European Economic
Community (EEC).
The most important advantages of the network,
to be known as Euronet, are that it will enable
incompatible documentation systems to communicate with each other. It will also reduce
duplication which could arise in creating a
comprehensive system of computer information stores (database) for the Community.
The network will serve some 700 data terminals at research centres, public bodies and
other organizations by the end of the decade,
giving them immediate access to scientific and
technical information stored in the databases.
Due to start in about two years' time, Euronet
will initially be a private network but it might
eventually form the basis of a European public
data-transmission network.
Formal agreement to set up the telecommunications element of the network was reached
last December by the PTT Administrations of
the nine EEC countries. Acting as a
Consortium, they set up a Management
Committee whose task will be to bring
Euronet into being. The work is to be carried
out through two Sub-Committees, one to
deal with commercial problems and the
other to oversee the implementation of the
network.
One of the Management Committee's first
decisions—made at its inaugural meeting on
6 February 1976—was to agree on the need for
a study contract to prepare a precise definition
of the proposed Euronet system.
The telecommunication network will use the
method of data transmission known as packet
switching, in which the data are sent as a
series of self-contained addressed blocks
known as packets. Euronet's packet-switching
technology will be based on that to be used
in
another
European
data
system—the
European Informatics Network (EIN). Each
user's terminal will be connected to equipment
which will assemble data into packets for
onward transmission to one of the databases
linked into the network. This equipment will
also break down packets received from a
database into a continuous data stream.
The network will be based initially on four
packet switching centres in Frankfurt, London,
Paris and Rome. These centres will provide
access to databases for users in the Federal
Republic of Germany, the United Kingdom,
France and Italy. The switching centres will
also be linked to network access centres in
Amsterdam, Brussels, Copenhagen and Dublin
to provide database access for users in the
Netherlands, Belgium, Denmark and Ireland.
Access will also be provided in Luxembourg,
the EEC Commission's data centre.
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Information will be stored on two computers—
in Cologne, Federal Republic of Germany,
and Frascati, Italy—containing a score of data
files which will be accessible to users. These
cover such diverse fields as physics, chemistry,
aerospace, energy, nucleonics, metallurgy,
medicine, agriculture, economics, statistics
and law.—United Kingdom Post Office.

Digital standards
conversion equipment
for television on show

□ The digital intercontinental conversion
equipment (DICE) for which Marconi Communication Systems Limited was assigned the
world-wide manufacturing and
marketing
rights, made its first appearance in the United
States at the National Association of Broadcasters Convention in Chicago held from
21 to 24 March 1976.
DICE, which was designed by engineers of
the United Kingdom Independent Broadcasting
Authority (IBA), will convert 525-line NTSC
colour television pictures to 625-line PAL
standards and vice versa. A SECAM output
can be provided as an alternative to the PAL
output if required.
A number of different types of standard
converters have been developed over the
years but DICE is the first to use digital
techniques throughout to eliminate the need
for careful alignment and adjustment and to
provide conversion without perceptive picture
impairment.
Standards conversion is essential not only for
' live ' relays via satellite but also where
programmes recorded on videotape are
exchanged between countries working to
different
picture
television
standards.—
Marconi.

of numeric codes, alpha-numeric messages
and will permit semi-automatic vehicle location.

News from INTELSAT. . .

Each of the vehicles will be equipped with
mobile radio and special modem controller
together with some or all of the peripheral
devices; the Spectronics Limited TP40 alphanumeric printer, alpha-numeric keyboard and
display, a numeric code display and keyboard
unit, and touch map unit. The control rooms
will be equipped with video data terminals
with their associated keyboards and a receiveonly high speed printer for presenting hard
copy output of the message traffic. The whole
system operation will be controlled by a
small communications processor system.

. . . contract for improved spacecraft test
techniques

Police communications requirements continue
to expand and it is unlikely that sufficient
speech channels could be made available to
meet the foreseeable demand. Digital data
transmission represents a more efficient
means of sending information than speech and
will allow the existing channels to carry about
forty times as much information as they do at
present.—Marconi/Spectronics.

News from ESA. . .
. . . call for tenders for " Aerosat " spacecraft development
□ At its meeting on 22 January 1976, the
Aerosat Space Segment Board, consisting o
representatives of the European Space Agency,
COMSAT General
Corporation and the
Government of Canada, took note of the
meeting the previous day of the Aerosat
Council, representing the users of the space
segment, and decided that the request for
proposals for the supply of Aerosat spacecraft
will be issued according to the following
schedule:
— issue to industry of
request for proposals

1 March 1976

— submission of proposals 15 June 1976

Police digital
communications study
□ The
United
Home
Office
Kingdom
Directorate
of
Telecommunications
has
awarded the Marconi Research Laboratories a
half a million pounds sterling contract as part
of stage 2 of the mobile automatic data experiment (MADE). In July 1976, the Police Forces
of West Mercia and West Midlands will
employ automatic data transmission and
processing equipment in fully operational
conditions.
During MADE stage 1, Marconi successfully
developed and demonstrated experimental
equipment for use in police cars. Stage 2 of
the project will equip 56 police vehicles and
two control rooms and will allow transmission

— target contract award
date

15 November 1976

The Aerosat programme is designed to provide
an experimental system of satellite communications between transoceanic aircraft and the
ground that will enable the International Civil
Aviation Organization (ICAO) to specify the
functions and timing of an operational system.
The programme is being carried out within
the framework of a Memorandum of Understanding signed by ESA, the United States
Federal Aviation Administration (FAA) and
the Government of Canada.
Two satellites will be launched by Delta-3914
vehicles into geostationary orbit over the
Atlantic Ocean, separated by about 25° in
longitude. Their design lifetime will be seven
years. The first launch is expected to take place
before the end of 1979, and the second roughly
eight months later.—ESA.

International
Telecommunications
□ The
Satellite Organization is awarding a contract
to Hughes Aircraft Company of El Segundo,
California, for improved spacecraft structural
dynamics test techniques.
The objective of the 9-month, 75 000 US
dollar contract is to develop improved
vibration test techniques to be employed in
the testing of future INTELSAT spacecraft.
The improved techniques would provide a
truer simulation of actual vibrations occurring
during launch, and could lead to reduced
spacecraft weight and shorter overall test
periods, resulting in a lessening of spacecraft
fatigue.
. . . rain

depolarization computer study

□ INTELSAT is awarding a contract to Emtec
of
Oakland,
Incorporated,
Engineering,
California, for computer software for rain
depolarization studies.
The purpose of the 12-month, 19 499 US dollar,
fixed-price contract is to obtain computer
software for evaluating the impact of rainfall
on dual polarized radio signals that are to be
utilized in future satellite communications
systems. The evaluation of rain depolarization
effects will be obtained through the use of
numerical, computerized methods.
. . . contract for attitude
stabilization system

control

and

□ A contract is being awarded to TRW
Systems, Incorporated, of Redondo Beach,
California, by INTELSAT for a skewed reaction
wheel-thruster attitude control and stabilization system.
The purpose of the 18-month, 275 000 US
dollar, fixed-price contract is:

1) to investigate and develop the technology
required to apply reaction wheels in a
long-life, high accuracy, zero-momentum
attitude control system, having the greatest
reliability and least weight and cost, for
possible use on future INTELSAT spacecraft;
and
2) to design, fabricate, test, assemble, deliver
and integrate a complete skewed reaction
wheel-thruster attitude control and stabilization system for further testing with the
Satellite
Corporation
Communications
(COMSAT) Laboratories' air bearing platform (ABP).
An attitude control system based on a fourwheel skewed reaction wheel principle potentially offers an optimum combination of light
weight, high reliability and accurate performance for future communications satellites.
The system can operate with any three wheels
operating out of the skewed set of four or
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more. The effects on satellite stability of
external disturbance torques would be cancelled out by the use of reaction wheels which
can be spun up on demand to create offsetting
torque and then stopped on demand by use
of thrusters.

. . . contract for microwave filters
□ A contract for the development of lightweight filter technology is to be awarded to
Marconi Space and Defense Systems (United
Kingdom) by INTELSAT.
The 16-month, 94 880 US dollar contract
calls for the fabrication and environmental
testing of microwave filters made with graphite
fibre
plastic.
Graphite
fibre
reinforced
reinforced plastic is a low density, high strength
material which can be tailored to produce a
thermally stable laminate.
Microwave filters used in communications
satellites are sensitive to any dimensional
change, and dimensional change may cause
frequency shift. Therefore, thermally stable
material is helpful in maintaining communication performance. Also, the use of graphite
fibre reinforced plastic to replace the heavier
metal currently used for microwave filters
will result in a four-to-one weight reduction
of these elements.
Under one requirement of the contract,
several circular microwave filters will be
fabricated from existing graphite fibre reinforced plastic techniques. These filters will
then be subjected to extensive environmental
and life tests to determine their expected
performance in the satellite environment.
Additionally, the contract requires that
graphite filter technology be advanced by
fabricating and testing rectangular filter
networks which will result in further weight
savi rigs.—INTELSAT.

sensing devices such as water level indicators,
wind gauges, and wave height recorders.
Until now, communication of observations
from most of these sensing platforms depended
upon either telephone or conventional radio
transmissions. The availability of telephone
lines, in the case of land-based sensing platforms, and the distances which usual terrestrial
radio communications can cover, have limited
the effectiveness of data collection.
The present contract calls for design and
fabrication of a computer system utilizing
four IS-1000 GTE minicomputers and a communications network to transmit sensing
platform data in real-time to such data users
as the National Weather Service, the National
Data Buoy Office, the US/Geological Survey,
the Tsunami Warning System, and others.

Many conditions which frequently result in
natural disasters have their beginnings in
remote spots on the earth's surface; at isolated
headwaters of major rivers, far out into the
ocean away from shipping lanes, and other
inaccessible locations.
To provide the earliest possible warning of
potential environmental-related disasters, a
number of government agencies are installing
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The spacecraft also is studying the interstellar
medium, cosmic rays, and the abundance of
elements in interstellar space. These data play
an important role in studies on the origin and
evolution of the universe.
The sensitive antennae of NASA's Deep Space
Network will be able to hear Pioneer-10 as
far out as the orbit of Uranus, 3.2x109km
from earth. It will reach Uranus' orbit in 1979.
Pioneer-10's sister spacecraft, Pioneer-11, is
now making the first trip to the planet Saturn
itself, and will arrive there in September 1979.
—NASA.

NOAA's geostationary satellites will pick up
transmissions from the sensing platforms and
immediately retransmit the data to NOAA's
World Weather Building in Suitland, Maryland.
There, the computers will automatically
determine to whom the data should be relayed,
and will do so within seconds.

Second solar probe launched

This means that when a water level indicator
at. the upper reaches of a river, for example,
senses the river about to reach flood stage at
that point, this vital information can be flashed,
via satellite, to those concerned with warning
the populace downriver that they should
begin to prepare for flood waters.

□ The second of two spacecraft designed to
fly closer to the sun than any previous manmade object was launched by the United
States National Aeronautics and Space Administration (NASA) on 15 January 1976 for the
Federal Republic of Germany.

The system also has the capability of querying
other sensing platforms in the vicinity to
obtain associated data, such as rainfall, which
would indicate severity of future flooding.

was placed in a highly elliptical
heliocentric orbit at distances ranging from
149 599 000 to 43 400 000 km. It will reach
the closest point every 93 days.

NOAA's
geostationary
satellites,
Goes-1
watching the east coast, and SMS-2 watching
the Pacific coast and Hawaii, each have the
capacity of monitoring 10 000 data collection
platforms within any 6-hour period. At the
present time, only about 100 platforms are in
place.—NOAA.

Named after the Sun God of ancient Greece,
Helios was built by the Federal Republic of
Germany as part of a joint venture with the
United States. Three of the ten experiments
on board are American. The United States also
supplied the launch vehicle, tracking and data
acquisition and technical support.

" Pioneer-10 "
crosses Saturn's orbit

Helios-2 will fly nearly 3 million kilometres
closer to the sun than its predecessor, Helios-1,
which was launched on 10 December 1974
(see Telecommunication Journal, May 1975,
pages 269-272). It will experience about 10%
more heat than Helios-1, whose parts already
have shown they can take temperatures of
370° C, the melting point of lead, and continue
to function well.

Satellite disaster
warning system contract

□ A half million US dollar contract awarded
by the United States National Oceanic and
Atmospheric Administration
(NOAA)
to
Systems Division of GTE Information Systems
will make life less hazardous for millions of
Americans.

time, systems aboard the 256 kg spacecraft
have continued to work well, and Pioneer
is returning valuable data about the character
of the interplanetary medium in the unexplored
space beyond the orbit of Jupiter.

□ The United States National Aeronautics
and Space Administration (NASA) Pioneer-10
crossed the orbit of Saturn approximately
1.6 x109 km from earth on 10 February last
as it headed for the edge of the solar system.
The spacecraft will leave the solar system
altogether when it crosses the orbit of Pluto,
some 6x109 km away, in 1987.
Pioneer-10 completed the first leg of its space
marathon in December 1973, when it flew
past Jupiter and provided man with his first
closeup view of that giant planet. Since that
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Helios-2

Instruments aboard the spacecraft will measure
the solar wind (ionized particles given off by
the sun), magnetic fields, solar and galactic
cosmic rays, electromagnetic waves, micrometeoroids and the zodiacal light (a diffuse
glow seen in the east and west before sunrise
and after sunset).
Information returned by Helios-2 is expected
to shed more light on the unexpected micrometeorite results observed on Helios-1.—
NASA.
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Laser reflecting satellite
completes tests

(laser geodynamic satellite)
a
geophysics research satellite, expected to last
several million years, completed tests toward
the end of January 1976 at the Goddard Space
Flight Center in Greenbelt, Maryland, and
□ Lageos

will soon be available to aid scientists in
predicting earthquakes. This satellite is
scheduled for launch from the Western Test
Range in California in late April.

stations within a few centimetres. Using
these data, scientists can develop and improve
models of the earth's crustal motion—models
that will be useful in predicting earthquakes.

Lageos, looking like a cosmic golf ball, is
designed to provide a stable point in the sky
to reflect pulses of laser light. By timing the
return of the laser beam to an accuracy of
about 0.1 ns scientists expect to measure the
relative location of participating ground

The satellite, 60 cm in diameter and weighing
411 kg, carries 426 special reflectors designed
to return laser pulses to their exact point of
origin on the globe. A prime laser tracking
station is located at the Goddard Space Flight
Center.—NASA.

SATELLSTE LAUNCHINGS NOTIFIED DURING PERIOD
1 JANUARY TO 3 FEBRUARY 1976

Code name
Spacecraft
description

International
number

Country
Organization
Site of
launching

Date

Perigee *
Apogee

Period *
Inclination

Cosmos-787

1976-1-A

USSR
(Plesetsk)

6 Jan.

519 km
564 km

95.3 min
74.0°

Cosmos-788

1976-2-A

USSR
(Plesetsk)

7 Jan.

191 km
343 km

89.5 min
62.8°

Helios-2

1976-3-A

Federal Republic
of Germany
Bundesministeriurn
fur Forschung
und Technologie
(Eastern Test
Range)

15 Jan.

1976-4-A

Canada/United
States
Canadian
Department of
Communication
NASA
(Eastern Test
Range)

17 Jan.

spool shaped
satellite;
height: 2.12 m;
diameter:2.77 m;
gross mass:
376 kg
including
experiments;
2 solar arrays;
Ag-Zn batteries
CTS-1
3-axis stabilized
satellite;
2 solar
arrays with
overall span
of 16 m

helioceni:ric orbit

33 814 km
36 022 km

1392 min
0.7°

Frequencies
Transmitter
power

Observations

-

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. High-resolution
reconnaissance/surveillance satellite

2295.370 MHz
0.5, 10 or
20 W
(telemetry)

Solar probe designed to approach
within 0.3 AU of the sun. Carries
10 experiments provided by the
Federal Republic of Germany
and the United States to measure
the solar wind, magnetic fields,
solar and galactic cosmic rays,
electromagnetic waves, micrometeroids and the zodiacal light

2277.5 MHz
2 W
(telemetry)

High-frequency
experimental
communications satellite. Experiments include a 12 GHz television
and voice communications system
designed to serve isolated communities, a solar array test, a
transmitter power tube test, an
electric spacecraft propulsion test
and a spacecraft stabilization
system test

synchron ous orbit
11 700.0 MHz
0.2 W
(tracking)
11 84311 928 MHz
band
20 W
12 038-12123
MHz band
200 W
(experimental
communication
links)
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Code name
Spacecraft
description

International
number

Country
Organization
Site of
launching

Date

Perigee *
Apogee

Period *
Inclination

Frequencies
Transmitter
power

Observations

Cosmos-789

1976-5-A

USSR
(Plesetsk)

20 Jan.

993 km
1029 km

105.0 min
83.0°

32nd Molnya-1

1976-6-A

USSR
(Plesetsk)

22 Jan.

491 km
38 934 km

11 h 38 min
(698 min)
62.5°

Cosmos-790

1976-7-A

USSR
(Plesetsk)

22 Jan.

513 km
559 km

95.2 min
74.0°

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

Cosmos-791
to
Cosmos-798

1976-8-A
to
1976-8-H

USSR
(Plesetsk)

28 Jan.

1453 km
1538 km

115.6 min
74.0°

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

Cosmos-799

1976-9-A

USSR
(Plesetsk)

29 Jan.

210 km
328 km

89.6 min
71.4°

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

Intelsat-IV A F2

1976-10-A

International
INTELSAT
(Eastern Test
Range)

29 Jan.

35 084 km
1420.2 min
0.1°
35 869 km
geostationary orbit
at 29.5° W

hermetically
sealed cylinder
with conical
ends;
mass: 1000 kg;
6 solar panels

cylindrical
spin-stabilized
satellite;
height: 6.98 m;
diameter:
2.38 m;
mass at launch:
1515 kg;
in orbit: 825 kg;
solar cells

Cosmos-800

800 MHz band
(transmission)

Carries apparatus for transmitting
television programmes and multichannel radio communications,
the
1000 MHz band apparatus
of
command
(reception)
measuring complex, orientation
system, orbit correction system,
3400-4100 MHz and power supplies
(retransmission of
television)

3947.5;
3952.5 MHz
(broadcast
telemetry)

INTELSAT commercial telecommunication satellite; 6250 twoway telephone circuits and two
television channels

37004200 MHz
20 W
(communication data)

1976-11-A

USSR
(Plesetsk)

3 Feb.

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

322

Carries scientific apparatus, radio
system for precise measurements
of orbital elements, and radio
telemetry system. Navigational
satellite
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1000 km
1027 km

105 min
83°

Carries scientific apparatus, radio
system for precise measurements
of orbital elements, and radio
telemetry system. Navigational
satellite
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(DTE) by simulating a terminal, modem,
CPU or front end processor. The operator
enters all time delays, control and character
sequences necessary to complete the system
protocol. The CMT-102 will then actively
exercise
communication
equipments
to
identify errors in protocol, operator format,
system programming and response time.

0=0 ©W
products

The model CMT-102, which uses a microprocessor with software programming, will
operate up to 9600 bauds in both synchronous
and asynchronous modes at 5, 6, 7 or 8 level,
plus odd or even parity. It will handle a variety
of languages (up to five languages maximum).
The device consists of a solid-state tri-level
keyboard, a central
microprocessor and
memory unit, and a video display.—Digitech.
(Digitech
Data
Industries,
Incorporated,
66 Grove Street, Ridgefield, Connecticut 06877
(United States)—Telephone: (203) 438-3731 —
Telex: 969-623)

Hazardous duty communications
□ The Sound Powered Telephone Manufacturing Corporation (SPT) Group's " powerphone " system is based on the conventional
voice energized sound powered telephone but
includes individual amplifiers for each instrument all of which are fed from a 12 V DC
supply, enabling volume control at all points.
Moreover if the 12 V DC supply should be
interrupted, the entire powerphone system
reverts automatically to voice-energized operation, to provide back-up communication.
The instruments, which include 12 different
types suitable for marine, industrial and other
applications are flameproof, salt resistant and
classified "intrinsically safe" by BASEEFA to
standard SFA3012.

— customizable RF module;
— all convection cooling.
— Varian.

(Varian of Canada Ltd., 45
Georgetown, Ontario, Canada)

River

Drive,

Integrated gyrator
replaces filter inductances
□ NV Philips Gloeilampenfabrieken announces
the TCA580 monolithic integrated gyrator
circuit in a 16-pin DIL encapsulation. Using
only two external resistors and one capacitor
with the TCA580, a simulated inductance of
up to 106 henries can be realized. The gyrator
can be used in audio frequency applications
up to 10 kHz, such as in LC filters for telephony
where each inductor can be replaced by a
TCA580 and one capacitor while still maintaining low losses and the ladder structure of
the filters.

Travelling wave tube
amplifier for satellite
communications
□ A modular universal travelling wave tube
amplifier (TWTA) has been introduced by
Varian Associates of Canada Limited, offering
power levels up to 35 W CW.
A typical application is as a driver intermediate
power amplifier for satellite communications
high power amplifiers, and as a satellite communications
medium
power
transmitter
amplifier with power levels up to 35 W CW.
They may also be used as power amplifiers for
FM or digital radio-relay applications.

The system is particularly suited for use in
refineries ashore, aboard tankers and on oil
rigs.—SPT.
(Sound Powered Telephone Manufacturing
Corporation, 87 West Main Street, PO Box 179,
Sodus, New York 14551, United States)

(Philips)
Simplified circuit of gyrator

L = R1 x R2X C henries

Programmable data line
monitor/simulator
(Varian)
□ The Digitech Data Industries, Incorporated,
model
CMT-102
programmable monitor/
simulator is a versatile diagnostic instrument
capable of operating as a passive data line
monitor or active simulator within most
digital data communications systems.
Operating as a data-link monitor, it provides
a real-time video display of all protocol,
control and text characters appearing on the
data channel at the RS-232 interface.
As a simulator, it will test data communication
equipment (DCE) or data terminal equipment

Travelling wave tube amplifier VZJ2656

Designated the VZJ2656, the systems use
Varian of Canada's field-proven communications TWTs and their all-solid-state automatic power supplies. These TWTAs meet
long-haul radio-relay and ICSC specifications.
VZJ2656 series features include:
— separate RF and power supply modules;
— available in models covering communication bands from 1.7 to 15.25 GHz;

The tolerance on the inductance value obtained
is ±0.2%, the behaviour of the inductance
being determined almost entirely by the
external components. Low losses, smaller size
and weight, easy handling, and insensitivity
to magnetic interference are the special
advantages of using the TCA580 instead of
coils. When used in resonant circuits where
high selectivity is required, a quality factor
from 500 to 5000 can be obtained; even with
large coils, a quality factor of 2000 is almost
impossible to achieve.—Philips.
(NV Philips Gloeilampenfabrieken, Elcoma
Division, PO Box 523, Eindhoven (Netherlands)
—Telex: 51573)
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control to suit both present and future system
requirements, inexpensively.

Measurement of radio-noise
power now up to UHF range
□ The measurement of radio-noise power on
the power cables of industrial and household
electrical appliances with the absorbing clamp
MDS-20, which covers the VHF range up to
300 MHz, has proven a very good substitute
for the measurement of radio-noise field
strength. As a follow-on to the MDS-20,
Rhode und Schwarz (R&S) has now brought
out the absorbing clamp MDS-21 for a frequency
range of 30 to 1000 MHz, so that all the
advantages of radio-noise power measurements
are now extended up into the UHF range.
Limits for the permissible radio noise power
above 300 MHz have not yet been determined,
however.

Monitoring cards display digital functions
including transmit data, receive data and data
carrier detect, as well as control signals, the
activity being observable on LEDs. The cards
incorporate high impedence Darlington switching amplifiers with the associated logic. A
purely basic system of monitoring cards allows
breakdowns to be detected by observation
of the LED lighting sequences. As a system
option, an alarm module card will give an
audio/visual alarm on detection of a fault
condition on any required function.
(SGL Electronics)
Magnetic shielding foils

MagnaShield is available in three metal formulations—"A" (a 50% nickel, iron alloy),
" H " (an 80% nickel, iron alloy), and " S " (a
3% silicon, grain-oriented iron alloy). Thickness ranges from 25.4 through 152.4(am.
Available widths are 6.35 through 152.4 mm.
SGL Electronics provide MagnaShield materials
temperature
pre-stress-relieved
by
high
to
recommend
annealing and will undertake
the proper material, thickness, and width for
specific applications.—SGL Electronics.

(R&S)

Harvard Avenue,
(SGL Electronics, 300
Westville, New Jersey 08093 (United States)—
Telephone: (609) 456-5400)

When a fault has been detected, an appropriate
testing card—selected from the range of
standards, or custom designed—may be slotted
into the unit to observe the defective channel
and equipment. Typically an oscilloscope
module facilitates connections of a dual trace
oscilloscope to any interface signal via BNC
connectors mounted on the module front.
Displayed signals are selectable on front
panel switches.
Similarly system options provide functions
such as barrier circuits, line drivers, encryption
modules, etc., and may aid in-house testing.
The ' modem eliminator ' module simulates the
operation of two modems back-to-back, such
that faults may be accurately pinpointed
without the expense of substitution modems.
Such diagnostic capability reduces costly
down-time and increases system reliability as
well as efficiency.—Tech-Nel.

The absorbing clamp MDS-20
(Tech-Nel Data Products Limited, PO Box 1,
NN13 5NN
Brackley, Northamptonshire
(United Kingdom)—Telephone: Brackley 3555)
The MDS clamp, which consists of ferrite
absorber—representing the RF load—and
current converter, encircles the power cable,
and by moving it along the power cable, the
peak of the standing wave can be determined
and the noise power measured in dB (pW)
with a radio-interference meter.—R&S.
(Rohde und Schwarz, Muhldorfstrasse 15,
8000 Munchen 80 (Federal Republic of
412 96 25—
Germany)—Telephone:
(089)
Telex: 5 23 703)

Magnetic shielding foils
□ SGL Electronics has announced the availability of its MagnaShield^^ magnetic shielding
foils for use in shielding electronic circuits and
equipment from electromagnetic and electrostatic fields emanating from adjacent power
supplies, relays, synchros, and from electronic
beam focusing and deflection yokes. Unlike
copper and aluminium shielding materials
which afford only electrostatic shielding
properties, MagnaShield materials offer both
electrostatic and electromagnetic shielding.
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Portable, modular,
on-line network control system
real-time
modular,
systems
□ Portable,
monitoring and testing units to suit the
requirements of any telecommunications network are developed and marketed byTech-Nel
Data Products Limited. The MP3 network
control system, the latest model in the series,
is a three channel version designed to fit
between any data terminal equipment (or the
central processor) and modem to give the
user on-line visual monitoring, instant fault
detection as well as system access for network
testing—at remote terminals or at the central
computer site. Suitable for use with any CCITT
V.24, RS-232C interface the MP3 will be
particularly cost-effective for smaller data
systems where it has previously been necessary
to purchase larger 12 or 16 channel systems
with many of the channels blanked off or
unused in order to fulfil a system requirement.
Like other systems in the range, the MP3
accepts fully interchangeable, slot-in channel
cards to provide a choice of monitoring, test
functions or system options. This interchangeability is an important feature which
for the small telecommunications user, facilitates expansion or change of the network
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Computerized navigation system
for safer flight operations
□ A simple avionic system, to enable small
commercial aircraft to be navigated more
safely and flexibly, has been successfully
demonstrated
by Marconi-Elliott Avionic
Systems Limited. The AD620 digital navigation
system is being produced to meet real operational and safety problems encountered by
pilots of helicopters, jet trainers and executive
type transports.
The AD620 system makes use of widely-used
radio aids on the ground such as VOR/DME
and TACAN which normally only provide
range and bearing information from a ground
beacon. The miniature computer in the
AD620 system, however, enables a pilot to
fly along any course, without manual calculations or reference to maps. The system
enables existing cockpit instruments to display
all the information the pilot needs to steer
towards any designated target or turning
point.

news / review of reviews

An important and unique feature of the
system is that the computer can accept
additional information, from sources which
are commonly available in the aircraft, such as
compass heading and airspeed, so as to provide
an automatic reversion to " dead reckoning "
should the aircraft move out of range of the
radio beacons. This feature enables aircraft
to be operated very flexibly, even by trainee
or inexperienced pilots, in all weather conditions, with far less possibility of error than
at present.—Marconi.
(Marconi-Elliott Avionic Systems Limited,
Airport Works, Rochester, Kent (United
Kingdom)—Telephone: Medway (0634) 44400—
Telex: 96 333)

Closed-circuit video
system market analysis
□ A United States market analysis (19761981) of closed-circuit video systems will be
the subject of ComQuest Corporation's latest
major multi-client study.
United States industry is now spending more
than 300 million US dollars annually for private
television equipment, software, and services,
and this market will grow at an average annual
rate of more than 30% over the next ten years.
The economics of visual communications as a
partial replacement for executive travel will
be a decisive factor in market growth, as will
the need for automated monitoring systems
for security and process control. Televised

educational programming is an
trend that will continue to grow.

established

ComQuest, an independent information services firm, will analyse and forecast the
opportunities for growth in both closed-circuit
video equipment and services in the domestic
markets for the 1976-1981 period.
Video techniques for record and reference
material storage and retrieval will substantially
impact current archival procedures. Applications to be researched include the following
usage categories: security surveillance; education; process monitoring; teleconferencing;
information display; entertainment systems,
and the videotelephone, which will finally
become a useful instrument of interpersonal
communications.
ComQuest will analyse and forecast markets
for the following equipment categories: video
cameras; video recorders; video monitors;
videotape editing and duplication equipment,
and accessories. Equipment sales projections
will show units, average price, and total
dollars.
The market impact of new technologies will
be evaluated in this multi-client study and
explored.
Special
application
advantages
emphasis will be given to the following media
technologies: coaxial cables; fiber optics;
waveguides; satellites; microwave, and others.
Opportunities for special services will be
analysed as will system configurations.
The study will delineate opportunities for
market entry and/or expansion by manufacturers of appropriate equipment models.
Strategies for market penetration will be

evaluated. The analysis will include a description of industry structure and identification
and analyses of present, and probable future
competitors.—ComQuest.
(ComQuest Corporation, 1000 Elwell Court,
Palo Alto, California 94303 (United States)—
Telephone: (415) 969-4040)

Low-reflectance plastic filters
enhance electronic displays
and readouts
□ SGL Homalite has announced a new line
of low-glare plastic sheet materials designed
to be used as filters with LED, liquid crystal,
plasma discharge, and incandescent displays
and readouts.
Previously available only as CRT wraparound
filters, these sheet materials, dubbed HomaliteLRTM, are designed to reduce glare and match
the peak readability characteristics of whatever
display is used. Homalite-LR sheets have an
integral low-glare finish which is part of the
material and will not rub off. The material
can be supplied in grades which resist abrasion,
chemical attack, or heat distortion.
Homalite-LR filter sheet materials can be
readily cut or machined with standard tools
and can be silk screened to achieve a " deadfront " appearance.—SGL Homalite.
(SGL Homalite, 11 Brookside Drive, WilmingDelaware 19804 (United
ton,
States)—
Telephone: (302) 652-3686)
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Toute I'electronique. 9, rue Jacob, 75006 Paris.
Annee 1976. Janvier. P. 40-42. Modlich M.
Un attenuateur H.F. a diodes P.I.N.
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Ano 1976. N.° 254. P. 44-47. Burgos J. Dispositivos de protection contra las perturbaciones
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de Ferra P., Martinelli S. Caratteristiche fondamentali del sistema di commutazione a divisione di tempo proteo — P. 11-20. De Giovanni
A., Segre F., Maggi F. Problemi di inserimento
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R. Messverfahren zur Bestimmung sehr kleiner
Peilfehler von Monopulsantennen.
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QRV Amateur-Radio. Postbox 585, 7 Stuttgart
1. Jahrgang 1976. Januar. S. 5-10. Wintzer C.
M. Versuche mit Vertikalantennen fiir die
unteren Bander fiir Bodenwellen- und DXVerkehr.
Radio Mentor Electronic (RME). Verlag Neuer
Merkur GmbH, Ingolstadter Strasse 63 a,
8000 Miinchen 46. Jahrgang 1976. Heft 1.
S. 015-019, 022. Stargardt H. Tripal-D. Das
Farbverfahren des Ted-Bildplattensystems.
* This review is also published in French,
German and English with the following titles:
Revue des telecommunications, Elektrisches
Nachrichtenwesen and Electrical Communication.
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Przeglqd Telekomunikacyjny. Barbary 2, pokoj
606, 00-686 Warszawa. 1976. Nr. 12. Str.
357-359. Walaszek S. Telefoniczne urzqdzenie
zespolowe dwunumerowe TUZ-2NN — Str.
363-366. Nowicki W. Telekomunikacja w
rozwoju (10).

Czech
PTT Revue. Odborny politicko-ekonomicky a
technicky dvoumesicnik Ceskoslovenskych
spoju, Hybernska 5, Praha 1. 1975. C. 5. Str. 2.
Klika O. Pul stoletl of automatizace Prahy —
Str. 18-21. Speta J. K zahajeni diskuse o
udrzbe telekomunikacnich zarizenL

Yugoslav
Elektrotehnsiki Vestnik. Izdaja Elektrotehniska
Zveza Slovenije v Ljubljani, P. P. 92/11,
61001 Ljubljana. 1975. St. 1. Str. 1-10.
Gregorac L. Pokrivanja srednjevalovnega
oddajnika Domzale v nocnem casu — Str.
29-34. Stemberger B. Nastavljivi izenacevalnik
slabljenja.

MULTILINGUAL
AEU. Archiv fiir Elektronik und Ubertragungstechnik — Electronics and Communication, S. Hirzel Verlag, Postfach 347, 7
Stuttgart 1. Jahrgang 1975. Heft 12. S. 493-504.
Corti E., Immirzi F., Longo M., Vaccaro V.
Error rates for fading PSK signals subject to
generalized noise — S. 511-513. Kaderali F.
Maschenanalyse von linearen Zweipolnetzen
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Jahrgang 1976. Heft 1. S. 1-8. Griinberger G. K.
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books
PROCEEDINGS OF
THE INTERNATIONAL
TELEMETERING CONFERENCE —
LOS ANGELES, 15-17 OCTOBER
1974 1

One bound volume; pp. 617; tables, diagrams.
18x26 cm. Published by John Wiley and Sons
Limited, Baffins Lane, Chichester, Sussex,
1975. Price: 15 pounds sterling.
1

PROCEEDINGS OF THE SECOND
INTERNATIONAL CONFERENCE
ON COMPUTER COMMUNICATION
(ICCC-74) — STOCKHOLM,
AUGUST 12-14, 1974 2

One paperback volume; pp. 610; illustrations, tables, diagrams. 21 X 30 cm. Published
by ICCC, PO Box 9745, Washington DC
20016, 1975. Price: 30.00 US dollars.
2

INTRODUCTION
TO DIGITAL FILTERING

3

edited by R. E. Bogner and A.
Constantinides.

G.

One bound volume; pp. xii+198; tables,
diagrams. 15x23 cm. Published by John Wiley
and Sons Limited, Baffins Lane, Chichester,
Sussex, 1975. Price: 7.50 pounds sterling.
3

Sponsored by the International Foundation for Telemetering, in association
with the Instrument Society of America
and the Electronic Industries Association,
the 1974 International Telemetering Conference was held in Los Angeles from
15 to 17 October 1974. The 58 technical
papers presented to the conference and
published in this 617-page volume contain
a wealth of information on the latest
developments in the field of telemetry,
making this volume a must for all those
working in this field.

Subjects covered: new applications for
telemetry instrumentations; deep space
communication from the Helios solar
probe; new applications and uses of
telemetry; telemetry theory; applications
of theory; real time flight test telemetry
processing; baseband systems; search and
rescue; computer-based telemetry; new
developments in environmental monitoring
instrumentation;
communication
and
tracking for the space shuttle; and robotics
and telemetry.
A. El-Zanati

Designed to discuss computer communication today and up to 1985, the Second
International Conference on Computer
Communication met in Stockholm from
12 to 14 August 1974 at the invitation of
the Central Administration of Swedish
Telecommunications.

society. The subjects covered include:
medical applications; commercial applications; government and utilities; human
behaviour and education applications;
man-machine interaction; packet switching; circuit switching, transmission and
multiplexing; network performance and
economics; distributed intelligence; new
data services; role and formulation of
government policy; parameters for network design; social impacts; implementation and reliability aspects; and international services.

The 74 papers presented at the ICCC-74
and published in this 610-page volume
cover a great part of the activities in
progress in the field of computer communications and of applications possible
through data transmission. They also
show problems and promises challenging
everyone concerned with information in

The importance of digital filtering processing and digital filtering lies primarily
in the immediate application of the
techniques both in real-time digital computers or special purpose hardware and
in off-line processing.
Chapter 1 presents a general review of
the motivations and achievements in the
field of digital filters. The basic ideas of
sampling Z-transform techniques are given
in Chapter 2. These ideas form the basis
on which the remainder of the book is
supported. In Chapter 3 the general
characteristics of digital filters are
examined and the concepts are developed
in the time and frequency domains. The
use of existing analogue filters for designing

A. El-Zanati

digital filters is presented in Chapter 4
whereas Chapter 5 contains some procedures on the direct design of recursive
digital filters. Non-recursive digital filters
are examined in Chapter 6 and the
concepts of Fourier transforms in
Chapter 7. A useful design procedure
employing sampling in the frequency
domain is given in Chapter 8 and in
Chapter 9 the same ideas are approached
for filters with integer coefficients. The
effects of rounding and quantization on
the performance of different filters are
examined in Chapter 10. Finally in
Chapter 11 optimization techniques are
examined which are useful from the
design point of view.
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CABLECASTING PRODUCTION
HANDBOOK 4
by Joel L. Efrein (TAB Books No. 768).

One bound volume; pp. 209; illustrations,
tables, diagrams. 14 X 22 cm. Published by
TAB Books, Blue Ridge Summit, Pennsylvania
17214, 7975. Price: 12.95 US dollars.
4

TASCHENBUCH DER
UNTERHALTUNGS-ELEKTRONIK,
1975 5
handbook,
(Entertainment electronics
1975), edited by Claus Reuber.

One plastic-covered volume; pp. 304; tables,
illustrations, diagrams. 11 X15 cm. Published
by Fachverlag Schiele und Schon GmbH,
Markgrafenstrasse 11, Berlin 61, 1975. Price:
25 Deutsche marks.
5

WORLD FILM & TV STUDY
RESOURCES: A REFERENCE
GUIDE TO MAJOR TRAINING
CENTRES AND ARCHIVES 6
by Ernest D. Rose.
One loose-leaf volume in plastic cover;
pp. 421; 16x22 cm. Published by FriedrichEbert-Stiftung, Kolner Strasse 149, Bonn-Bad
Godesberg, 1974. Price: 29 Deutsche marks.
Available from: Verlag Neue Gesellschaft,
Kolner Strasse 149, 53 Bonn-Bad Godesberg.
6

DIRECTIONAL BROADCAST
ANTENNAS: A GUIDE TO
ADJUSTMENT, MEASUREMENT
AND TESTING 7
by Jack Layton (TAB Books No. 733).

One bound volume; pp. 209; diagrams.
14 X 21 cm. Published by TAB Books, Blue
Ridge Summit, Pennsylvania 17214, 1974.
Price: 12.95 US dollars.
7
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Designed to serve both as an introduction
to cablecasting production as well as a
working handbook for those already in
the field, the handbook provides a wealth
of information on the various aspects of
cablecasting production, which should
facilitate cable television production. It
explains television broadcast theory,
Federal Communications Commission

regulations, programme scheduling, programme packages, and also discusses all
studio equipment. Contents include: the
cable system; cablecasting; cablecasting
facilities; cablecasting development; the
cable station; the cable audience; programming; advertising and promotion;
appendixes, etc.
A. El-Zanati

The 1975 edition of this handbook is
intended to offer the user still more
assistance in his day-to-day work, and
for this reason the section containing
tables has been considerably increased and
the Who's Who made more comprehensive.

The Who's Who has been amplified and
brought up to date.

In addition to the data in the " Electronics
materials" section, the section containing tables has a new contribution in
the form of a survey of the standards
covering entertainment electronics, published by the Standards Commission.

The handbook also contains technical
papers written by specialists and covers
entertainment electronics from the studio
stage to the consumer. Contents include:
studio measurement techniques; service
measuring instruments for colour television
sets; cascading by diagram; satellite
television, and Cos/Mos technology.

A. El-Zanati

This book is an introduction to film and
television schools and archives in
75 countries of the world. It includes
information about well-known institutions
in Europe and North America as well as
reports of recent developments in third
world regions of Asia, Africa, the Middle
East, and Latin America. The data
presented not only draw upon directories
and organization membership lists already

in print, but on personal visits to almost
half of the world's film schools, and on
interviews with administrators, professors
and students, as well as questionnaire
responses from the major archives.

This practical guidebook contains most
up-to-date information on the operation
of a directional broadcast antenna. It
deals primarily with the practical aspects
of installing, adjusting, maintaining, and
making periodic measurements on directional broadcast antennas.

The book also describes both directional
and non-directional field-strength measurements and the DA proof of performance.
It thoroughly covers the setup of base
coupling networks, calibration of the
phase-sampling system, correcting the
radiation pattern, etc.

It includes two sections devoted to
planning and building the directional
antenna (DA) system. Many of the topics
discussed are of interest to planners and
operators of non-directional stations as
well, for example: selection of the transmitter site, tower lighting isolation,
location of buildings, transmission lines,
ground systems, etc.

Contents: the theory of directional
antennas; planning the directional antenna
system; building the directional antenna
system; operating adjustments; directional antenna maintenance; appendixes.
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This directory provides most up-to-date
information on foreign film-television
training activities and film research centres
and should prove very useful to film
educators all over the world.

A. El-Zanati

radio amateurs/official announcements

from
OOhOO
to
Saturday 22 May.

24h00

GMT

on

3. Bands: 160, 80, 40, 20, 15, 10 m.

radio
amateurs

4. Category: single operator multi-band.
Fixed stations or maritime mobile operating 76-90 ITU zones inclusive.
5. Messages: RS (T) plus ITU zone
number. Example: phone 5915; CW 59915.
6. Points—contacts with:

ITU Trophy 1976

— stations in same country

0 point

— stations in another country,
same ITU zone
• 10, 15, 20, 40 m
• 80, 160 m

1 point
2 points

— stations in another
zone, same continent
• 10, 15, 20 m
• 40 m
• 80, 160 m

2 points
3 points
4 points

ITU

N May 1976, as in previous years, the
Brazilian Administration is organizing
a radio amateur contest for the " ITU
Trophy

— stations in another ITU
zone, another continent
• 10, 15, 20 m
• 40 m
• 80, 160 m

This annual context was established by
the Brazilian Administration in 1970 to
mark World Telecommunication Day
(17 May).

7. Individual counting: sum of QSO
points multiplied by number of worked
ITU zones.

I

Rules for this year's contest:
1. Competitors aim to make the highest
possible number of contacts with hams
in the different ITU zones.
2. Phone period: from OOhOO to 24h00
GMT on Saturday 15 May. CW period:

3 points
5 points
6 points

8. Contacts with same station valid on
different bands, but ITU zones are valid
only once, as multiplier, no matter how
many different bands.
9. Country points, main objective—sum
of points earned by top five contestants
of each country on each mode, phone
and CW.

10. ITU Trophy for one year possession—
to the country with the highest number of
points according to item 9. Winner country
for three consecutive years or five intercalated years will keep ITU Trophy
permanently.
11. Medals: gold, silver, bronze medals
to the three world top scorers on each
mode, phone and CW.
12. Diplomas to the three top scorers in
each country, on each mode. Countries
with a high number of logs, diplomas
will be granted to first three in each call
area.
13. Logs: filled separately for each mode
and postmarked before 30 June to:
" Ministerio das Comunicagoes, Dentel
Brasilia—DF (Brazil) ". Please indicate in
this order: GMT time—worked station—
sent/recvd
message—band—continent—
zone (multiplier)—points. Final score . . .
sum of points times ITU zones worked . . .

Attention
Radio amateur clubs and associations
will be included in special multi-operator/
multi-band category, not valid for country
points.
To world top winners on each mode,
phone and CW, a silver plate allusive
to the contest will be granted. To three
top winners in each country on each
mode, diplomas will be awarded. Logs
must be signed by all participants from
each club or association.—Brazilian
Administration.

official announcement's
INTERNATIONAL TELECOMMUNICATION
CONVENTION, MALAGA-TORREMOLINOS,
1973

The Government of the Republic of GuineaBissau has acceded to the International
Telecommunication
Convention,
MalagaTorremolinos, 1973.
The instrument of accession was deposited
with the General Secretariat of the Union
on 15 January 1976.

The Governments of the Republic of Korea,
the Principality of Liechtenstein and the
Republic of Panama have ratified the
International Telecommunication Convention,
Malaga-Torremolinos, 1973.

OPTIONAL ADDITIONAL PROTOCOL
TO THE INTERNATIONAL
TELECOMMUNICATION CONVENTION
MALAGA-TORREMOLINOS, 1973,
ON THE COMPULSORY SETTLEMENT
OF DISPUTES

The instruments of ratification were deposited
with the General Secretariat of the Union on
22 January, 4 February and 15 January 1976,
respectively.

The Governments of the Republic of Korea
and of the Principality of Liechtenstein
have ratified the above-mentioned Protocol.
The instruments of ratification were deposited
with the General Secretariat of the Union on
22 January and 4 February 1976, respectively.
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official announcements

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

VACANCY NOTICES
TECHNICAL CO-OPERATION

FINALS ACTS OF THE WORLD MARITIME
ADMINISTRATIVE RADIO CONFERENCE,
GENEVA, 1974

Recruitment of experts

The Governments of Finland, the Republic
of Korea and of the Confederation of
Switzerland have approved the abovementioned Acts.

CHANGES OF DENOMINATION

The Lao Government announces that the
official name of its country is Lao People's
Democratic Republic.
The Malagasy Administration announces that
the official name of its country is now Malagasy
Democratic Republic.

Circular letters, which have been sent to all
Members of the Union, announce the following
vacancies:
• one post of co-ordinator of the sound
and
television
broadcasting project,
Cameroon, to be filled as soon as possible, for
one year, in the Sound Broadcasting Department ofthe Ministry of Information and Culture
of the United Republic of Cameroon. Duty
station: Yaounde, with travel to the interior
(circular letter No. 96 of 16 January 1976; field
vacancy notice No. TC 10/76 CMR-509; final
date for submission of applications: 9 April
1976);
• six posts of training expert, one in each
of the following: transmission (including
radio-relay and carrier systems); tele-

phone switching (including PABX); radiocommunications (HF); telegraphy/telex
(including teleprinters); outside plant
(includingsubscriber installations); traffic,
operations and administration, to be filled
for one year with possibility of extension
at the Telecommunication Training Centre of
the Nepal Telecommunication Corporation,
Ministry of Communications of Nepal. Duty
station: Kathmandu (circular letter No. 100
of 1 March 1976; field vacancy notices TC 11/76
NEP-509, TC 12/76 NEP-510, TC 13/76 NEP-511,
TC 14/76 NEP-512, TC 15/76 NEP-513 and
TC 16/76 NEP-514; final date for submission
of applications: 24 May 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 dates
mentioned above.

CALENDAR OF ITU CONFERENCES AND MEETINGS

DATE

TITLE

PLACE

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

Study Group 10 (Broadcasting service—Sound)

Geneva

3-19 May

Study Group 11 (Broadcasting service—Television)

Geneva

6-21 May

CMTT (Television and sound transmission)

Geneva

18 May-3 June

Study Group 4 (Fixed service using satellites)

Geneva

19 May-4 June

Study Group 1 (Spectrum utilization—Monitoring)

Geneva

19 May-4 June

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

Geneva

24 May-4 June

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

Geneva

International Telegraph and Telephone Consultative Committee (CCITT):
29 March-5 April

Study Group III (General tariff principles; lease of telecommunication circuits)
final meeting

Geneva

5-6 April

Joint Working Party SMM (Maritime mobile service) final meeting

Geneva

7-15 April

Study Group II (Telephone operation and tariffs) final meeting

Geneva

8-14 April

Study Group I (Telegraph operation and tariffs (including telex)) final meeting

Geneva

7-9 July

Joint Working Party UMI (International monetary unit)

Geneva

27 September-8 October

Vlth Plenary Assembly

Geneva

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
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official announcements / ITU publications

DATE

TITLE

PLACE

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

14 June-2 July

31st Session of the Administrative Council

Geneva

Seminars:
H IFRB:
13-24 September

Frequency management and use of the radio frequency spectrum

ITU
publications

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

F for French

R for Russian

E for English

C for Chinese

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

Forthcoming publications

IFRB
International Frequency Registration Board
Summary of monitoring information
received by the IFRB for the period from
28th September 1975 to 31st January 1976
No. 188
Trilingual edition F, E, S.

Tentative high frequency broadcasting
schedule—May schedule 1976—J(1976)
Period: 2nd May-5th September 1976
Trilingual edition F, E, S.

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

Trilingual edition F, E, S.

Seminar on the planning, operation and
maintenance of transmission systems
(Pan-African
telecommunication
network)

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

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

Gentex table—Routing table for offices
connected to the gentex service (5th edition
—March 1976)
Trilingual edition F, E, S.

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

List of ship stations (List V) (16th edition—
1976)

List of radiodetermination and special
service stations (List VI) (6th edition—
1975—Vol. I)
Trilingual edition F, E, S.
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ITU publications

Forthcoming publications
(continued)

Documentation relating to
national telegraph service:

the

inter-

• 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 telephone
(16th edition—1976)

routes

Trilingual edition F, E, S.

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

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

information

No. 189
Trilingual edition F, E, S.

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

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.
CCITT
International Telegraph and Telephone
Consultative Committee
Supplement to the " General Plan for the
development of the interregional telecommunication network, 1973-1980 "
Trilingual edition F, E, S.
Manual on transmission planning
switched telephone networks
Separate editions in F, E, S.

IFRB
International Frequency Registration Board

Summary of monitoring
received by the IFRB

CCIR
International Radio
Consultative Committee

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.
Economic and technical aspects of the
choice of transmission systems—GAS 3
manual (1976 edition)
Separate editions in F, E, S.
General Plan for the development of the
interregional telecommunication network
1975-1978-1982 (Geneva, 1975)
Trilingual edition F, E, S.

Methods of payment:

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

CONDITIONS

OF

SALE

2. All other countries:
a) international postal order,
b) UNESCO coupon,
c) bank transfer to the Societe de Banque Suisse, Geneva.
(Payment may also be effected by a cheque made out in another currency freely convertible
into Swiss francs provided that the cheque, when cashed and converted, will cover the price
of the publication in Swiss francs.)
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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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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PANAFTEL 1
RÉSEAU PANAFRICAIN DE TÉLÉCOMMUNICATION
PAN-AFRICAN TELECOMMUNICATION NETWORK
RED PANAFRICANA DE TELECOMUNICACIONES
progrès de mise en œuvre
state of implementation } 1975-1976
estado de ejecución
novembre/November/noviembre 1975

The boundaries on this map are not necessarily
officially recognized
Les frontières portées sur cette carte ne sont pas
nécessairement reconnues
Las fronteras que figuran en este mapa no están
necesariamente oficialmente reconocidas

PANAFTEL 2
RÉSEAU PANAFRICAIN DE TÉLÉCOMMUNICATION
PAN-AFRICAN TELECOMMUNICATION NETWORK
RED PANAFRICANA DE TELECOMUNICACIONES
progrès de mise en œuvre
state of implementation } 1977-1978
estado de ejecución
novembre/November/noviembre 1975

The boundaries on this map are not necessarily
officially recognized
Les frontières portées sur cette carte ne sont pas
nécessairement reconnues
Las fronteras que figuran en este mapa no están
necesariamente oficialmente reconocidas

PANAFTEL 3
RÉSEAU PANAFRICAIN DE TÉLÉCOMMUNICATION
PAN-AFRICAN TELECOMMUNICATION NETWORK
RED PANAFRICANA DE TELECOMUNICACIONES
progrès

de

mise

en

œuvre

state of implementation } 1979-1980
estado de ejecución
novembre/November/noviembre 1975

The boundaries on this map are not necessarily
officially recognized
Les frontières portées sur cette carte ne sont pas
nécessairement reconnues
Las fronteras que figuran en este mapa no están
necesariamente oficialmente reconocidas

PANAFTEL 4
RÉSEAU PANAFRICAIN DE TÉLÉCOMMUNICATION
PAN-AFRICAN TELECOMMUNICATION NETWORK
RED PANAFRICANA DE TELECOMUNICACIONES
Système INTELSAT
Sations terriennes en service
INTELSAT system
Satellite earth stations in service
Sistema INTELSAT
Estaciones terrenas en servicio
avant fin 1975/by the end of 1975/antes de finalizar 1975
prévu

pour

planned for } 1976/1977
previsto para
novembre/November/noviembre 1975
The boundaries on this map are not necessarily
officially recognized
Les frontières portées sur cette carte ne sont pas
nécessairement reconnues
Las fronteras que figuran en este mapa no están
necesariamente oficialmente reconocidas

PANAFTEL 5
RÉSEAU PANAFRICAIN DE TÉLÉCOMMUNICATION
PAN-AFRICAN TELECOMMUNICATION NETWORK
RED PANAFRICANA DE TELECOMUNICACIONES
étude 1975/survey 1975/estudio 1975
étude 1976/survey 1976/ estudio 1976
demande d'étude reçue par l'UIT
{ request for survey received by ITU
solicitud de estudio recibida por la UIT
novembre / November/noviembre 1975

The boundaries on this map are not necessarily
officially recognized
Les frontières portées sur cette carte ne sont pas
nécessairement reconnues
Les fronteras que figuran en este mapa no están
necesariamente oficialmente reconocidas

PRX
Something
to count on

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.

now...

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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SIEMENS

Problem-free

with

a

network

successful

expansion

system

TWK is the name : the automatic dial system

TWK operates under common control just

Siemens with an established world

like a fully-electronic switching system,

reputation in telex and data communications.

except that the switching element it employs

TWK is in service in over 50 countries.

is the noble métal high-speed contact relay

The increasing number of lines being

we call ESK. ESK has proved its

installed is proof of the faith telecommuni-

dependability countless millions of times.

cations experts have in this semi-electronic

This basic technical concept makesTWK

system : More than 180,000 telex subscribers
are linked up byTWK. More are joining them
every day. Because TWK fits the specs set

suitable for ail network levels and ensures
reliable and swift transmission of information
even in very large-scale communications
networks and extreme climatic and

by PTT administrations.

operational conditions. Even with this allTWK from Siemens has built-in stretch for

round performance capability, TWK remains

the future - for decades ahead. Complicated

exceptionally easy to maintain. The maturity

and costly conversions can be forgotten :

of the system's design is reflected in its very

The TWK dial system allows continuous

straightforwardness.

expansion of telex and data networks without
such snags. An important factor if the traffic
volume were to rise unexpectedly sharply.

Along with ail the advantages of trend-setting
switching systems, Siemens also supplies
the experience and know-how of an

Adaptations to future developments in

organization which has shown the way from

communications switching and telegraphy

the very beginning in every area of teleprinter

present no obstacles. TWK will of course

communications and which stili does so.

work in harmony with ail present and future-

Siemens assumes total systems responsibility —
from network planning and projecting to

switching facilities.

placing complété networks into fullyoperational service.
For full détails of TWK, write to Siemens AG,
Bereich Fernschreib- und Datenverkehr,
8000 Munich 70, P.O.B. 700072,
Federal Republic of Germany

Future-proof

with

the

Telex

Siemens

and

TWK

Data

Dial

Networks

System

The

growth of TWK lines throughout the world

We are the specialists for telephone call charge meters.
And we have been for nearly forty years. Whenever
telephone call charges have to be metered, whether
in the exchange or at the subscriber, we can provide
a satisfactory solution. Not only do we manufacture
the counters but we also supply the transmitter and

receiver units for transmitting the call charge impulses.This enables us to guarantee correct operation
of our apparatus in pratically all the systems used
for determining the charges for telephone calls.
Detailed leaflets are available on request.

SODECO-SAIA
Grand-Pre 70

CH-1211 Geneva 16 (Switzerland)

Tel. 022-33 5500

Telex 22333

A company of the Landis & Gyr group

Counters for telephone
exchanges
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TELETAXE subscriber's
private meter (for table use
or wall mounting)

TELETAXE call charge meter
for flush mounting in
telephone switchboards

HOTELTAXE call charge
meter for hotels,
hospitals, etc.

The more remote your satellite
earth station is, the more
you need our Series8000Antennas.
Our Series 8000 has one superb advantage that
other operational earth stations have never offered
before: it's easily installed in the field without a
crane.
Think of the possibilities. Now you can put
an earth station any where—in the mountains, on
an island, in a jungle, or even in Antartica. jit's
already in production for use in domestic and
Intelsat programs.)
The optional installation kit provided with
the Series 8000 contains a battery operated
motorized winch and all the rigging needed to erect
tire antenna. And believe it or not, just one good
12-volt battery is enough to get the whole structure
in place.
1 ne series suuu is mucn iignter tnan otner
earth terminals—less than 12,000 lbs.
in me iu meter connguration—
and can be shipped in one
standard sea-land cargo
container tor considt erable savings in
gk transportation

costs. Of course we were careful to achieve this /
saving without sacrificing stiffness or pointing
accuracy. The Series 8000 will operate in winds up
to 85 MPH and survive 125 MPH winds without
stowing or special tie downs.
Another advantage of the Series 8000 is that it
has interchangeable reflector panels. No
time-consuming panel adjustments are required to
achieve the reflector surface tolerance. Also, the
Series 8000 offers an unusually large angular travel:
up to 180 in azimuth and 90 ° in elevation.
Added to the ease of installation, our Series
8000 antenna offers the finest sidelobe radiation
and RF performance characteristics
yet developed.
So even if you don't have an inaccessible
antenna site in mind, there are lots of other
good reasons to find out more about the Series
«uuu jbartn station.
Call or write for
brochure.
0

Scientific
Atlanta

Europe: Hindle House, Poyle Road, Colnbrook, Slough, SL30AY, England, Telephone Colnbrook 5424/5, Telex 848561
United States: 3845 Pleasantdale Road, Atlanta, Ga. 30340, Telephone 404-449-2000, TWX 810-766-4912, Telex 054-2898
Canada: 678 Belmont Avenue West, Suite 103, Kitchener, Ontario, Canada N2N-1N6, Telephone 519-745-9445
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WE'VE INSTALLED
140,000 ROUTE KILOMETRES OF
RADIOLINK,WORLDWIDE.
ITT offers solid-state orTWT 1800 channel systems.
ITT Europe's companies can now offer a completely new
range of 1800 channel microwave equipment,either all solid-state or
with Travelling Wave Amplifiers in 4 GHz and 6 GHz, which are housed
in our new Vertical System Equipment Practice.
This allows system flexibility by providing either 5 watt
ASS or 20 watt TWT equipment which is completely interchangeable
within a system or within a rack configuration to optimize your
system design.
Also available are a range of 960 channel ASS products
as well as 2,700 channel upper 6 GHz TWT, all in VSEP.
VSEP gives improved advantages in equipment installation
and maintenance. Complete ancilliaries for switching,TV transmission
etc. are included with this new range and all equipment equals or
exceeds CCIR specifications.
For more information about ITT's radiolink systems contact:
Standard Elektrik Lorenz AG,
42 Hellmuth-Hirth-Strasse,
Stuttgart-Zuffenhausen,
Germany.

Bell Telephone Manufacturing Company S.A.,
1 Francis Wellesplein,
2000 Antwerp,
Belgium.

ITT
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YOUR INVITATION TO
COMMUNICATIONS 76
The leading international exposition for the presentation and discussion of
technological advances in communications equipment and systems, and their
practical sea, land, air and business applications.

METROPOLE CONVENTION CENTRE, BRIGHTON, ENGLAND, 8-11 JUNE 1976

COMMUNICATIONS

EQUIPMENT AND SYSTEMS

You should be here...
...to see COMMUNICATIONS 76, the world's leading communications selling event — the third in a series of biennial
expositions and a unique market place
... to meet more than 130 (to date) major UK and international
companies who will be showing the latest developments in
equipment, systems and components for civil and defence
communications, including transmission, switching and terminal
equipment for speech, data and other services
...to attend the integral conference, organised by the
Institution of Electrical Engineers, at which some 100 papers will
be presented, in three parallel sessions on each day
... to hear speakers of
programme of social events

international

stature

at

the

full

... to discuss common interests with other visitors — Communications 74 attracted 9,500 visitors and 750 conference
delegates, from 51 countries
... to be part of a unique event which will bring together the
largest concentration of international manufacturers to meet an
even greater concentration of influential buyers and decision
makers representing communications users on a world-wide basis

You MUST be here...
... if you are involved, in any way, with tactical and strategic
defence; speech, data, telex and telegraph communications;
public service communications; radio telephone, paging and
location systems; fixed radio and line transmission systems;
switching and associated control and signalling systems; terminal
equipment for speech and data; ancillary components and
peripherals.

FOUR DAYS - FOUR THEMES
Each day of the exposition highlights a single theme which is
co-ordinated throughout the official four-day programme of the
conference, the associated Inward Mission scheme and the social
events calendar
8
9
10
11

June
June
June
June

—
—
—
—

civil fixed radio communications
civil mobile radio communications
civil public and private telecommunications
defence communications

ADMIT TO COMMUNICATIONS 76

CURRENT EXHIBITOR LIST
Aiken Industries Inc; AIL Division of Cutler-Hammer; Airtech Ltd; AKG
Equipment Ltd; Antenna Specialists UK Ltd; AP Electronics; Autocue
Ltd; Bantex Ltd; Barkway Electronics Ltd; Bell & Howell Ltd; A.P.
Besson Ltd; Boyden Data Papers Ltd; British Physical Laboratories;
Brown Boveri & Co. Ltd; S.G. Brown Communications Ltd; Burndept
Electronics (ER) Ltd; Cable & Wireless Ltd; Cathodeon Crystals Ltd;
Cescom Electronics Ltd; Clarke & Smith Manufacturing Co. Ltd; Cole
Electronics Ltd; Communication Accessories & Equipment Ltd;
"Communications International"; Computer and Systems Engineering Ltd
(CASE); Computer Factors Ltd; Crystal Electronics Ltd; dansk radio
aktieselskab; Datotek Inc; Decca Communications Ltd; Dictaphone Co.
Ltd; Digital Systems Ltd; DMW Associates (Electronics) Ltd; Dymar
Electronics Ltd; "Electronics Weekly"; Energy Communications Ltd;
Farnell Instruments Ltd; Feedback Instruments Ltd; Ferranti Ltd;
Goodacre & Davenport Semiconductors Ltd; Granger Associates Ltd;
Gretag
Zurich; GTE International; Harris Corporation, RF
of
Communications Division; Hatfield Instruments Ltd; Hayden Laboratories
Ltd; HCD Research Ltd; The Home Office; Horizon House International;
IBM (UK) Ltd; IAL Data Communications; International Aeradio Ltd;
Italtel Societa Italiana Telecommunicazioni SpA; JVN Components
Division; Kentroy Engineering Ltd; Knowles Electronics Ltd; LeeversRich Equipment Ltd; Lier Electronics SA; Lion Systems Developments
(Gerrards Cross) Ltd; GEC-Marconi Electronics Ltd; GEC Electronic Tube
Co. Ltd; Marconi Communication Systems Ltd; Marconi Instruments Ltd;
Marconi Space and Defence Systems Ltd; The MEL Equipment Co. Ltd;
Ministry of Defence; Modern Aerials Ltd; Morse Equipment Ltd; Motorola
Electronics Ltd; Muirhead Ltd; Mullard Ltd; Multitone Electric Co. Ltd;
Panorama Antennas Ltd; Panorama Radio Co. Ltd; Park Air Electronics
Ltd; Plantronics SA; The Plessey Co. Ltd; Plessey Avionics & Communications; Plessey Radar; Plessey Semiconductors; Plessey Telecommunications; Plessey Traffic & Instrumentation; Project Ptarmigan; Post
Office Telecommunications; Pye Telecommunications Ltd; Pye TMC Ltd;
Racal-Amplivox Communications Ltd; Racal Antennas Ltd; Racal Communications Ltd; Racal Instruments; Racal-Milgo Ltd; Racal-Tacticom Ltd;
Racal-Thermionic Ltd; Rank Pullin Control; Redifon Telecommunications
Ltd; REL Equipment & Components Ltd; Reslosound Ltd; Gustav A.
Ring System Maskiner A/S; RFL Electronics Ltd; Shure Electronics Ltd;
Siemens Ltd; William H. Skinner Ltd; Sperry Gyroscope; Standard
Telephones and Cables Ltd; Standard Telecommunication Laboratories
Ltd; ITT Business Systems; ITT Creed Ltd; Systems Reliability Ltd;
Systron Donner Ltd; Tektronix UK Ltd; "Telecommunications";
Telephone Rentals Ltd; Teleprinter Equipment Ltd; Thomson-CSF;
Transtel Communications Ltd; Trend Communications Ltd; Tungstone
Products Ltd; Varta (Great Britain) Ltd; Vanderhoff Communications
Ltd; Wandel & Goltermann (UK) Ltd; Watkins-Johnson International;
"Wireless World"; Wragby Plastics Ltd.

(No person under 18 years of age admitted)

I accept your invitation to COMMUNICATIONS 76
Please register this acknowledgement.

Name

Name

Position
Company

COMMUNICATIONS
EQUIPMENT AND SYSTEMS

Address _

Position

Address

Please send
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COMMUNICATIONS
EQUIPEMENT AND SYSTEMS

Company

additional tickets
(Please tick if interested
in registering as a
conference delegate).

Metropole Convention Centre, Brighton, England
Tuesday 8 June 1976 — Friday 11 June 1976 (inclusive)
Daily from 10.00hrs to 1800hrs (17.00hrs only on Friday 11 June)

I would also like details of the conference
Complete this portion and mail to:

Complete this portion and keep as your ticket of admission to the
exhibition. It is NOT valid for the conference or for the social events.

Exhibition Director, Tony Davies Communications Ltd.,
BETA, 109 Kingsway, London WC2B 6PU, England.

22

We make

getting together
that much
easier

Good Communications demand experience
PyeTMC EXPERIENCE
Talk to us at
Communications'76 Exhibition,
Standl33/136
Send for your invitation now to:

Pye TMC Limited
Commercial Division, Martell Road,
West Dulwich, London, England, SE21 8EF
Telephone 01 670-2211. Telex 28115

Please send me an invitation to visit
your stand at Communications'76

Name
Company
Address
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FINDING THE RIGHT ANSA
IT'S ASKING THE RIGHT Ql
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/FRS IS EASY

ESTIONS THAT'S DIFFICULT
At Ericsson, we don't believe in easyanswers or ready-made solutions to telephone or telecommunications problems.
We like to dig deeper. Identify the
right questions and then ask them.
Even if sometimes they're questions our
customers (or even our own people)
might prefer not to hear.
This means we get far more involved
with our customers and their needs
than most people in the telecommunications field.
Not just on a day-to-day basis, but
in other ways, too.
Our Annual Maintenance Conference is a good example.
We held the first one in Stockholm
in 1956. The subject was the operation
and maintenance of public automatic
telephone exchanges.
The exchange of information and
experience proved so helpful that we
invited telephone administrations
around the world to send their maintenance experts to similar conferences
in 1957 and 1958.
That's been the pattern ever since.
As an opportunity to exchange experience, the Annual Maintenance Conferences have proved invaluable both
to our customers and to us. They've
kept us in close touch with our customer's needs and concerns as the technology of telecommunications has
changed from manual telephone
systems to automatic, and now from
electro-mechanical towards electronics.
As an indication of the importance
of the Conference, maintenance experts
from 87 telephone administrations in
53 countries have now attended. And

many administrations have sent delegates to several consecutive conferences.
At Ericsson, we've developed our
business the hard way.
No diversification.
No conglomeration.
Just sheer hard work specializing in
what we've been doing now for over
a hundred years... the telecommunications business.
Today we're one of the world's major
telecommunications groups with more
than 85,000 people worldwide, 70 factories in 15 countries, operations in
more than 100 countries and annual
sales of more than $1.5 billion.
The way things are still developing
in the telecommunications business,
our next hundred years may be even
busier and more successful than our
first.
The Ericsson Group specializes in the design,
manufacture and installation of telecommunications systems. Including public and private telephone exchanges; telephones; transmission,
cable and network products; intercom, radio and
data communication systems; components. For
details, write or call: The Ericsson Group, World
Headquarters, S-126 25 Stockholm, Sweden.

1876-1976

The Ericsson Group.
Partners in telecommunications progress worldwide.
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BROADBAND RADIO LINKS
5

.

9

-

7

.

1

GHZ

960or1800channel
ANEW RANGE FROM BEC
Advanced MIC technology.
Modular construction-plug-in interchangeable units.
Interchangeable modules for transmitter output amplifier.
IMPATT diode for 1 watt OR long-life packaged TWT for up to
10 watts-with associated power units.
Optimum commonality of other modules throughout the range.
Direct modulation capability.
Minimal frequency-conscious modules.
Flexibility of system design - choice of frequency and
transmitter output power within system configuration using the
same basic equipment.
Interchangeability without compensating adjustments.
Reduced spare-unit requirements.
Simplified maintenance routines.
Ready expansion above 960 channels with interchangeable
modules.

GEC

Four 6.8 GHz equipment racks.
Left to right:
1 watt, 960 channel rack, covers
„
„
„
1 watt, „
10 watt, 1800
„
„
„
10 watt, „
„
„
„
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on.
off.
off.
on.

MICROWAVE AND LINE TRANSMISSION • MULTIPLEX • V.F. TELEGRAPHY
DATA MODEMS • TELEPHONE SWITCHING SYSTEMS • PRIVATE
TELEPHONE SYSTEMS • TELEPHONES • TOTAL SYSTEMS CAPABILITY

GEC TELECOMMUNICATIONS LIMITED of Coventry, England.
A Management Company of The General Electric Co. Ltd. of England.

CB1

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

This all

solid-state

18GHz-band

high speed digital communications equipment

has been designed in conformity with Docket No. 18920 of the Federal Communications Commission. It uses quadraphase shift keying (QPSK) modulation,
and has a transmission capacity of up to 4,000 telephone channels.
It can also be used for transmitting digitalized video, FAX and data signals by
interfacing with PCM multiplexers. The system is especially suitable for inter
and/or intra-city trunking facilities as well as for local distribution systems.
Recently, the 18GP system received a test permit from the FCC and was tried
out in the United States in cooperation with the Vicom Division of Continental
Telephone Company Systems. These trials were a complete success and produced
very valuable data that testified to the integrity of OKI products.
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
Advanced

other civil governmental roles. For further information, please write to

OKI
SINCE 1881

• OKI

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.

& Peripherals, Data
Main Products: Telephone & Telex Systems, Multiplex Transmission Systems, Radio Communications Equipment, Computers (OKITAC)
Equipment.
Electronic
Other
Applied
Components,
Electronic
Equipment,
Marine
Systems,
Telecontrol
Communications Systems, Telemeter &
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SPC Experience
*»

Switch to GTE StoredProgram Control. You'll
find yourself in a lot of
good company.
CANADA
Alberta Government Telephones
British Columbia Telephone Company
Saskatchewan Telecommunications
DOMINICAN REPUBLIC
Compania Dominicana deTelefonos
IRAN
Telecommunication Company of Iran
REPUBLIC OF THE PHILIPPINES
Republic Telephone Company
UNITED STATES
Chillicothe (Ohio) Telephone Company
Concord (No. Carolina)
Telephone Company
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Continental Telephone Company
of California
Continental Telephone Company of Virginia
Denver & Ephrata (Pennsylvania)
Telephone and Telegraph Company
Fairbanks (Alaska) Municipal Utilities
General Telephone Company
of California
General Telephone Company of Florida
General Telephone Company of Indiana
General Telephone Company of Kentucky
General Telephone Company of Michigan
General Telephone Company
of the Midwest
General Telephone Company
of the Northwest
General Telephone Company of Ohio

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

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

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

inTERnATIOflAL

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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TELECONSULT WORKS...
Building & Operating Earth Stations
When the Ministry of Communications of Oman
wanted a satellite earth station in operation
within 18 months, it selected us as consultant
to handle all phases of the project. We have
been responsible for approving the station
design, site surveys and selection; supervising
the construction and installation; monitoring and
approving equipment manufacturing and
acceptance tests.
Teleconsult is now assisting in station operations
and also represents the Sultanate of Oman at
INTELSAT in Washington, D. C.
Teleconsult has offered professional and
technical services in the field of telecommunications for more than five years. Feasibility
Studies. Fundamental planning. Engineering
economics. Equipment Specifications.
Installation Supervision. Regulatory Matters.
Rates and Tariffs.
For Governments. For Federal Agencies.
For Corporations.

Hecondt'

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

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

ITT Outdoor
Paystation:
a good return
on investment.
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.

optical fibre transfer:
low absorption optical fibres

cnlaloplsic
FORT

15, rue d'Argenteuil
75001 PARIS-FRANCE
Tel. : (1) 260.62.75
(1) 260.64.53
OPTRONIC FORT LTD
32 Duncan Terrace
LONDON N1 8BS
(GRANDE-BRETAGNE)

ITT
Bell Telephone Mfg Co

Tel. 01 278 6825

FORT is developing low absorption silica
fibre (below 20 dB) and glass fibre (below 100 dB) cables and fibres.
Single-channel cable - 19 assembled
fibres BNC or 3-channel, 7-channel, 19channel single-fibre connectors.
Logical analogue TV picture data transfer system, 6 MHz analogue data at 6
dB.
Logical information, digital data at 2
Mbit/sec.

FORT IS MARKETED IN 14 COUNTRIES
Salon des composants Electroniques de Paris-Allee J-Stand 42
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Hasler Telecommunications

The all-electronic, stored
program controlled Telex
and Data Exchange Hasler
T200 is field proven.
Leading Telegraph Companies have
confidence in the Hasler T200
Telex and Data Exchange. How will
you cope with future telex and data
traffic?
Statistics show a continuous
increase in telex traffic. Data
switching becomes more and more
important. Therefore, new, fast and
reliable switching systems are
needed. They have to be in
operation 24 hours a day, during
the whole year, without any interruption.
The all-electronic, stored program
controlled Hasler T200 Telex and
Data Exchange allows you to meet
the continuously increasing
requirements of the future.

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
handles all known signalling types.

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

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 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

Checklist
Space
Maintenance
Performance
Operational life
Reliability
telex + Data
V

= T200

Hasler
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SOCIETE D'EXPLOITATION
DES ETABLISSEMENTS

H.POUYET

FRANCE

15 RUE DE LA MONTJOIE
93212 LA PLAIME-ST-DENIS
TEL. 752.34.90 - TELEX 61.895

TELEPHONY AND REMOTE CONTROL
%
TERMINAL STRIPS
AND TERMINAL PANELS
DISTRIBUTION AND SUB-DISTRIBUTION
AERIAL AND UNDERGROUND LINE
EQUIPMENT
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

imprimerie

studer s. a.
typo-offset
composition electronique en plomb ou sur film

I'imprimerie a I'echelle europeenne
route de I'aire 59, 1211 geneve 26
telephone 022/4316 00 (8 lignes)
adresse telegraphique: studerprint, geneve
telex: 22406 press ch
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B
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 ITAUANATELECOMUNICAZIONI
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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Publicite
du « Journal des Telecommunications))
Exclusivite: La Presse Technique S.A.
1, rue du Vieux-Billard, 1205 Geneve (Suisse)
Tel. : (022) 21 11 91 — Telex 28456 ptsa ch

INDEX DES ANNONCEURS
ANDREW CORP., Orland Park (Illinois—USA)

a4

ATTEL (Les ateliers de telecommunications), Paris
(France)

a12

CABLE & WIRELESS, London (England)

a16

CIT-ALCATEL, LES CABLES DE LYON, Clichy (France)

a1

COPPERWELD INDUSTRIES INTERNATIONAL, INC.
New York (N.Y.-USA)

a9

TONY DAVIES COMMUNICATIONS LTD., London
(England)

a36

LM ERICSSON, Stockholm (Sweden)

a6-7
a14-15
a38-39

ELEKTRIM, Warszawa (Poland)

a20

FORT, Paris (France)

a44

FUJITSU LTD., Tokyo (Japan)

a22-23

GEO TELECOMMUNICATIONS, Aycliffe (England)

a5
a40

GENERAL DATACOMM INDUSTRIES INC., Wilton
(Connecticut—USA)

c3

GTE INTERNATIONAL, New York (USA)

1260 channels
microwave radio
all solid state.
For transmission of 960 or 1260 channels
FDM, or a Colour TV signal at 6 GHz
with 2 Watts transmitter output power, or at
7 GHz with 1 -5 Watts.

a17
a26-27
a42-43

HASLER AG, Berne (Switzerland)

a45

DR.-ING. RUDOLF HELL, Kiel (FRG)

a18

ITALTEL, Milano (Italy)

a8
a21
a47

ITT—INTERNATIONAL TELEPHONE TELEGRAPH
CORP., Brussels (Belgium)

a2-3
a13
a34-35
a44
a48

Leak and insert in IF through repeaters for up
to 120 channels wayside traffic
independent from main traffic.
NIPPON ELECTRIC CO. LTD., Tokyo (Japan)

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)

OKI ELECTRIC INDUSTRY CO. LTD., Tokyo (Japan)

a41

PHILIPS TELECOMMUNICATE INDUSTRIE
Hilversum (Netherlands)

a29

POUYET Henri, La Plaine-St-Denis (France)

a46

PYE TMC LTD., London (England)

a37

RHODE & SCHWARZ, Miinchen (FRG)

a24

SCIENTIFIC ATLANTA, Atlanta (Georgia—USA)
SIEMENS AG, Miinchen (FRG)

a33

a48
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a28
a30-31

SODECO-SAIA, Geneve (Switzerland)

a32

TAI INC., Falls Church (Virginia—USA)

a19

TELECONSULT INC., Washington, D.C. (USA)

a44

TELETTRA S.p.A., Milano-Vimercate (Italy)

Bell Telephone Mfg Co

c2

a10-11

THOMSON-CSF Div. Faisceaux Hertziens, LevalloisPerret (France)

a25

VARIAN, Eirnac Division, San Carlos (California—USA)
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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 perform
ance specifications. Overall operating efficiency is
60-percent or better.
Reliable, long-life EIMAC 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).

varian

0

A

C

.

'

s

