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microwave radio system that provides intra-island

On January 6, 1956, a raging Northeaster rolled in

communication and links the island to the Canadian

from the Arctic, lashing the Canadian island province

mainland. The system resists arctic snow, sleet, driv-

with gale winds, sleet and snow. More than 3,000 miles ice-

ing rains and wind. (The same kind of system is used

encrusted telephone pole fell. Neraly 3,000 miles of
wire lines lay twisted, broken,
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trees. In less than 24 hours, communications were
wiped out.
North Atlantic winter storms still batter Prince Ed-

in other parts of the world to resist desert sand storms,
jungle humidity, northern magnetic disturbances, and
tropical hurricanes.)

Prince Edward Islanders are confident today that
storms won'trigger another communications blackout.
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Marconi
Radio Telephone
Terminal
Type H5510
For interconnecting h.f radio
circuits with inland telephone
networks.
• Eliminates circuit loop instability
caused by feedback from the
receive-to-transmit path.
• Reduces the effects of fading
and high noise level,
characteristic of h.f radio
propagation.
9 Controls outgoing speech so
that transmitter loading is
maintained at optimum level.
• Channel displacement and privacy
equipment can be incorporated.
• Maximum capacity, 4 channels.
Solid-state circuitry
Plug-in modulator book units
Flexible design
Optional built-in tape recorder

Marconi telecommunications systems
AN 'ENGLISH ELECTRIC' COMPANY

The Marconi Company Limited, Radio Communications Division, Chelmsford, Essex, England
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LIST PRICE *385®"
THE NEW RF COMMUNICATIONS

Cd-PiM

MOBILE

Single Sideband Transceiver!
The RF Communications CO-PILOT SSB Transceiver was designed
for long range communications in INDUSTRIAL, GOVERNMENT,
and PRIVATE applications.
POLICE,
HIGH PERFORMANCE—The Co-Pilot provides single channel operation. The channel can be specified anywhere between 2 to 12 Mc.
Power output is 50 watts (can be reduced to 10 watts with rear panel
switch for reduced battery consumption).

BASE STATION

TRANSISTORIZED—All circuits except high power stages are transistorized. Instant heat tubes available for low battery consumption
applications.
SIMPLE OPERATION—Only three front panel controls. An untrained
operator can use the Co-Pilot with less than 5 minutes of instruction.
LOW POWER INPUT—The Co-Pilot operates from 12 volt D.C. power.
Power consumption in receiver is about one watt (80 ma).
SMALL SIZE—The Co-Pilot measures 10x10x4 inches and weighs
under 12 pounds.

BOAT

QUALITY CONSTRUCTION—All materials and construction of highest commercial quality. Can be used in regions of high temperature
and humidity, and under conditions of high shock and vibration.
FULL LINE OF ACCESSORIES—Including base station and mobile
antennas, rechargable battery kit, transceiver carrying case, battery
carrying case, direction finding antenna, and others.

High Performance Commercial Grade Communications
At a Reasonable Price!
Please write for details

rf

PORTABLE

R F COMMUNICATIONS, INC.
1680 UNIVERSITY AVENUE

•

ROCHESTER, NEW YORK

14610

ITT Telecommunications

The Pan-American Highway
at Alajuela, Costa Rica - - Does telecommunications
equipment need servicing?
In a word yes.
That is—if you want the quality of service that your
equipment was designed to provide.
Not to mention the revenue.
But servicing calls for trained, experienced staff.
Which is where STC comes in.
STC has a special division for looking after your
communications equipment, be it a computer-based
data switching system in Spain or a microwave network in Libya ... anything, anywhere (almost).
Training schools plus special on-the-spot courses
let your staff take over where we leave off... with
systems operating efficiently and producing their
maximum revenue.
Any questions?
Contact Standard Telephones and Cables Limited,
Installation and Maintenance Services Division,
Basildon, Essex, England.

Standard Telephones and Cables Limited

This important locality situated in the direct line of
domestic and commercial communications between
the two American continents is now equipped with
a new 1 500 line Crossbar PENTACONTA* telephone
exchange.
CGCT is currently completing the installation of
PENTACONTA* exchanges in 16 other towns of
Costa Rica.
Furthermore, PENTACONTA* telephone installations designed and developed by CGCT are now in
operation in 76 countries of the world.
The design of PENTACONTA* Switching System is
so technically advanced and so flexible that it will
be "modern" for a long time to come.
Compagnie Generale de Constructions Telephoniques, 251, rue de Vaugirard, Paris 1 5e.
* Registered Trade Mark

Cie. Gle.de Constructions Telephoniques

ITT Telecommunications

Deep down there
continents are talking
Just one faultand they'd stop
STC has never lost
a continent
...quite a record!
Almost half the world's submerged telephone
repeaters are ours, over 1,000, with a combined
service record of 3,500 unblemished years. And,
moreover, we've supplied enough cable to stretch
right around the world.
Two-way repeater techniques — now the world
standard—were pioneered by STC in co-operation
with the British Post Office. Our position as
the leading supplier of submarine cable systems
and as an innovator of new repeater and cable
techniques is now undisputed.
Current orders stand at over- £32 million for
systems linking South Africa to Portugal, Portugal
to U.K., Italy to Spain, Italy to Sardinia, Germany
to Sweden and Sicily to Tripoli. Three of these
will incorporate our very latest development —
transistorised repeaters and terminal equipment
that permit up to 640 simultaneous two-way telephone conversations.
Locations: STC Submarine Cable Division, Southampton, Hampshire. STC Submerged Repeater
Systems Division, North Woolwich, London. STC
Testing Apparatus and Special Systems Division,
Newport, Monmouthshire.
All enquiries to: Standard Telephones and Cables
Limited, Submarine Systems Marketing, North
Woolwich, London, E.16, England.

Standard Telephones and Cables Limited

ITT Telecommunications
Always on the air—ignoring
the ionosphere
Long distance HF radio telephone links need
speech-operated gates to prevent 'singing'. Result
—interference, interruption or even complete shutdown when radio noise and-fading are troublesome.
LINCOMPEX (developed from a basic idea of the
B.P.O.) enables almost any conventional four-wire
radiotelephonesystemto use Compandingtechniques,
as it features a constant net loss system. Result—
optimum transmitter loading, high signal-to-noise
ratio, extended traffic handling capacity.
Voice frequencies are transmitted at constant
amplitude. Voice amplitude variations modulate a
variable frequency oscillator, providing a constant
amplitude control tone transmitted alongside the
frequency signal.
A special feature of STC LINCOMPEX is the remote
switching of privacy systems with automatic delay
compensation. All performance parameters are in
accordance with BPO specifications.
LINCOMPEX costs are rapidly recovered by the
increased revenue resulting from greater usage time.
A brochure gives full technical details. Write to:
Standard Telephones and Cables Limited, Testing
Apparatus and Special Systems Division, Corporation
Road, Newport, Monmouthshire, England.
Standard Telephones and Cables Limited

24 Channels PCM
Multiplex equipment
Among the latest achievements of FACE Standard
there is the 24 Channel Pulse Code Modulation
Multiplex Equipment type MD24/1.
Besides the well known advantages of being protected against noise, PCM leads to a considerable
reduction in space and cost.
PCM Multiplex Equipment has been successfully
employed either on cable or microwave systems.
Outstanding reliability, durability and compactness
are achieved by the complete transistorization of the
Equipment.
FACE Standard MD 24/1 PCM System may be equipped in two different types of bays, respectively
capable of containing circuits for one or three complete systems, each of 24 telephone channels.
Further details are available from Fabbrica Apparecchiature per Comunicazioni Elettriche Standard (FACE
Standard), Viale Luigi Bodio 33,120158 Milan, Italy.

FACE Standard

ITT Telecommunications
GH-121 VF Telegraph System
with space-saving
electronics for reliable and
efficient operation
GH-121 is a newly developed FM voice-frequency
telegraph system meeting the most stringent
requirements. Comprehensive tests carried out by
various customers have confirmed the outstanding
high-class performance that has been built into
each part of the equipment. The maintenance
requirements have been reduced by use of the most
reliable components, such as silicon transistors,
high-quality ferrites and high-stability capacitors. A
double-side bay can mount up to 144 channels
together with monitor equipment, making this
system one of the most compact available on the
market.
GH-121 is built in accordance with the recommendations of CCITT. Various channel spacings
are available, e.g. 120 c/s, 170 c/s, 240 c/s and
480 c/s. Each group of 6 channels can be operated
on separate lines or combined into blocks of 12,
18 and 24 channels.
ITT's GH-121 is developed and manufactured by
Standard Radio & Telefon AB, Veddestavagen
13, Barkarby, Sweden. Telex: Stockholm 10269.

Standard Radio & Telefon AB

ITT Telecommunications

Some of today's young
engineers are not yet using
our wire and cable

Researching ahead
to stay ahead

but they will...
because of their quality.
They'll come to realize that we only use the best
materials for construction.
The miniature high-frequency coaxial cables have a
high tensile strength centre conductor, copper-clad
and silver-plated to give normal conductivity at
radio frequencies. Depending on application the dielectric consists of either Grade 0*3 polythene,
irradiated polythene or PTFE for high-temperature
operations at 250°C.
One of the two types of sub-miniature electric cables
available with from two to sixty conductors uses a
hard drawn, tinned copper cadmium wire. This
development increases the breaking load without
impairing the flexibility and facilitates stripping of
the insulation.
This is what we mean by quality.
Write for further details on the rest of our considerable range.
Standard Telephones and Cables Limited, Rubber
and Plastic Cable Division, Corporation Road,
Newport, Mon., England.

Standard Telephones and Cables Limited

Ahead in Step-by-Step Switching. Over five
million lines are already in world service. The new
St. Botolphs London Telex Exchange—an important
international and inter-continental transit centre—
will be STC equipped. St. Botolphs will provide
the most up-to-date switching and signalling
systems for world-wide Telex service.
Ahead in Crossbar Switching. Three more GPO
orders for major transit switching centres. To date
over 16 exchanges will be supplied with the STC
Crossbar System.
Ahead in Electronic Switching. STC has been
in this technique from the very first, and as a member
of the Joint Electronic Research Committee is the
leading developer of the large TXE4 system.
Whatever the future, a massive £5 million a year
research investment will ensure that STC maintains
its world-wide lead in telephone engineering.
Standard Telephones and Cables Limited, Telephone
Switching Group, Oakleigh Road, New Southgate,
London, N.11, England.

Standard Telephones and Cables Limited

ITT Telecommunications

Now two goes into one
Now two telephone subscribers can enjoy completely
independent service on the same pair of wires.
You can apply this small miracle to party lines, temporary subscribers or new lines. It's called Subscriber
Carrier and STC make it.
The largest piece of equipment the subscriber has to
accommodate measures all of 18 x 14 x 6 cm.-namely
a subscriber carrier terminal unit. The other phone

using the same pair of wires needs only an isolation
filter measuring 8x4x3 cm.
Subscriber Carrier is as easy to install as the phone
itself. And that's a whole lot easier than digging up the
road for a new cable.
For further infbrmation:
Standard Telephones and Cables Limited, Microwave
and Line Division, Basildon, Essex, England.

Standard Telephones and Cables Limited

ITT Telecommunications
Thisplasticdrumconvertsthe
Lorenz Teleprinter into the
L0133 Automatic

For two keys less some
people will gladly pay more

Demanding little - giving a lot!

We have improved the LO 133. We offer you a "new"
teleprinter—the LO 133 Automatic. Its special
characteristic is a storing transmitter. Its advantages
for you: increased operational comfort, improved
security and speed of transmission.
The storing transmitter eliminates the need for the
habitually used Letters/Figures-shift. Characters
typed too speedily (temporarily at more than 400 per
minute) are retained in the storing transmitter, which
means: no keyboard locking and smooth transmission at any writing rhythm. This makes the
LO 133 Automatic quick and easy to handle.
Nothing else has been altered on the LO 133. All the
other attachments—tape transmitter, subscriber
box, tape punch, paper roll—are of proven reliability
and are contained inside the cover.
Elegant styling and finish.
Teleprinting with SEL, with the LO 133 or LO 133
Automatic.
Thus you will keep contact with your customers and
are always competitive.
Standard Elektrik Lorenz AG., 42, Hellmuth-HirthStrasse, Stuttgart-Zuffenhausen, Federal Republic
of Germany.

The miniaturized main distributing frame
To meet the increasing emphasis on space saving
and the demand for highly reliable, easily installed
telecommunication equipment, "Bell" have designed a new Miniaturized Main Distributing Frame
suitable for all classes of telecommunication systems
but which requires only a third of the floorspace
used by the traditional MDF.
Other considerable advantages of the MMDF are:
■ saving in jumper wire of up to 45% ■ saving in
installation time of at least 25% ■ reduction in
exchange cabling ■ jumpering can be done by one
man unaided ■ test and break keys of the printed
circuit type ■ solderless connection of all terminals
■ easy access ■ flexible cross connections ■ 60%
spare cable pairs on the outside cable plant side.
Basic dimensions
length
height depth
for 4,000 lines
1-20m
2-725m 0-50m
for 10,000 lines
3-00m
2-725m 0-50m
Capacity: up to 60,000 lines.
By Comparision
A typical 10,000 line traditional MDF is 8 to 10m
long, 1 -2m deep and 3m high.
For further information contact Bell Telephone
Manufacturing Company SA., Switching Systems
Division, Francis Wellesplein 1, Antwerp, Belgium.

Standard Elektrik Lorenz AG

Bell Telephone Mfg Co

i
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This way to a gold mine
Ten times the traffic on your existing junction cables.
Reserve capacity to let you plan ahead and match
demand. Increased revenue without large capital outlay. It all adds up to an STC Pulse Code Modulation
system—the 20th century way to transmute copper to
gold.
For new installations PCM takes the guesswork out
of planning future growth. With PCM held-in-reserve

small cables can be adapted to big traffic capacity if
and when required.
STC installed the UK's very first commercial link!
Orders now exceed £2 million, but there's room for
yours.
For further information:
Standard Telephones and Cables Limited, Microwave
and Line Division, Basildon, Essex, England.

Standard Telephones and Cables Limited

ITT today embraces more than 150 associated companies with a total of 200.000 employees. It carries on primary
research, manufacturing, communication, sales or service activities in 53 countries, and maintains market outlets
in 62 others. In addition, it operates a communication network of more than 1.000 cable, radio and satellite circuits.
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We're in the air drying business
and we're in it big.
If you've ever investigated
provide the kind of one source
pressure protection for your cable
service you need.
network, you already know us for
To date, there are more than
our Puregas Air Dryers. But, you
19,700 Puregas Air Dryers and
know
we
offer
a
systems
in operation in over 50
may not
that
complete line of meter panels, alarm countries around the globe. This
record of accomplishment speaks
panels, pressure testing tools,
for itself. It reflects the quality of our
monitoring and measuring
equipment, as well as all the fittings performance proved products and
their wide acceptance everywhere.
and tubing you'll ever require.
If you would like an idea of
The fact is, only Puregas can

what you need to pressurize your
cable system and what it will cost...
send us a copy of a cable layout
for one of your telephone exchanges
and we'll provide a proposal
quickly, and at no cost or obligation.
Puregas Equipment Corporation,
a Division of General Cable
Corporation, Section 240-01,
1445 Strongs Road, Copiague,
New York 11726.

PUREGAS

GCC

TCL produces all types
of dry core and plastic cables,
serves the GPO and
organisations in 75 countries
throughout the world.
A complete technical advisory
service is available.

TCL

IN

SEVENTY

FIVE

Telephone Cables Limited,
Dagenham, England.Tel: 01 -592 6611
Cables: Drycore Dagenham
The organisation with 130 years' experience.

COUNTRIES

The world's first480 circuit
Submarine Telephone System
Norway-Denmark

The world's first 480 circuit submarine telephone
cable system went into operation on October 9th,
1967 between Norway & Denmark. The contract
was carried out by an all-British company.
Submarine Cables Limited who manufactured
the 80 nautical miles of cable and 1 0 transistorised repeaters. The special terminal equipment
was manufactured by AEI Telecommunications
Group. The cable was laid by the Post Office
cableship 'Monarch' under charter to Submarine
Cables Limited. The successful completion of this
contract is proof that all-British enterprise is still
ahead in this important field of activity.

The Post Office cableship 'MONARCH' passes the Royal Naval
College Greenwich on her way to lay the Norway-Denmark Cable.

Submarine Cables Ltd
(an AEI Company) GREENWICH, LONDON, S.E.10.
Telephone: 01-858 3291 Telex: 23687 Cables: Moorings London S.E.10.

Voice of Ameria Relay Station
Baguio, Luzon, Philippines

Increase gradually your sales advertising in the

TELECOMMUNICATION JOURNAL
The diffusion of this magazine over 134 countries represents the best guarantee of success for the advertised
products. The TELECOMMUNICATION JOURNAL is
the specialized publication read by the senior officials
both of administrations and private operating agencies,
those who decide upon major equipment contracts.
For export companies and manufacturers of any kind of
electronic gear and transmission equipment aiming at
world-wide market outlets for its products, the TELECOMMUNICATION JOURNAL is a unique publicity
support.
For further information and complete details, please
write or cable to:

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

APC Type CRV-1617
ERECTED IN 1962, THIS ANTENNA ARRAY
HAS BEEN IN CONTINUAL SERVICE SINCE —
EVEN THROUGH THE EFFECTS OF 8 MAJOR TYPHOONS

Located near the resort town of Baguio—the name
means "Typhoon"—the Voice of America maintains
this relay station equipped with APC CRV-1617
antennas.
With 8 destructive weather systems moving through
the northern islands in the past five years, antenna
durability becomes equal in importance to reliable
performance. On the scene, APC capability meets
these and other requirements as well.
Proven here and elsewhere around the globe, the
CRV-1617 has the kind of capability needed for a
variety of hostile environments. The heavy gauge
steel frame withstands winds up to 150 mph. Compatible materials are used throughout to eliminate
galvanic corrosion. All components are made of
materials that resist the corrosive effects of salt
spray and extreme temperatures and humidity.
These are a few of the capabilites that mean long
life and minimum maintenance wherever your VHF
system is located.
Ask us how APC experience and creative engineering can solve your communication problems.
Where quality is important you'll find APC capability at work.

… Depend on APC Practical Competence for
APC

Creative Electrical and Structural Solutions
ANTENNA

BOX 520 . MINERAL WELLS. TEXAS 76067

PRODUCTS

COMPANY

. AC 817 FA 5-3301 . TWX 910 890 5851

TROPO
This two-span Uganda to Tanzania communications
system will utilize tropospheric scatter radio relay
East

equipment from Radio Engineering Laboratories
(REL).
Operated by East African Posts and Telecommu-

Africa

nications Administration, the broadband tropo system will cover nearly 500 miles—spanning 192 miles
of Lake Victoria from Kampala to Mwanza, then ex-

tending 302 miles to Dodoma. The new system — operating in the 900 MHz
frequency band — will replace an overhead, open wire route presently inadequate for the region’s increasing communications demands.
System installation will be performed by The Marconi Company Ltd., which
selected REL's all-solid-state 2600 Series. Modular construction of the compact and lightweight 2600 Series assures ease of operation and maintenance,
plus ready expandibility. Thus the initial 24-voice channel .system can be
easily expanded to 60 channels to meet future requirements.
REL was the first company in the world to develop and manufacture tropo
scatter communications equipment. Today, REL continues to be first in reliably
and economically meeting commercial communications requirements
troughout the world.
For technical data, and a free copy of REL's "Credentials in Tropo Scatter",
please write:

RADIO ENGINEERING LABORATORIES DIVISION
REL
Dynamics Corporation of America
Long Island City, New York, 11101

DCA

® Plessey
people and places in
telecommunications

1 As far as the eye can see — racks of equipment for Strowger exchanges
being wired in the Liverpool factory for shipment to their destinations at
home or overseas. Here is part of the rack-assembly and wiring department
for main automatic exchange equipment

The PlesseyTelecommunications
Group is the largest organisation in
the Commonwealth developing
and manufacturing equipmentfor
public and private telephone
systems. It is one of the five
product groups of The Plessey
Company Limited, a majorforce in
the related fields of
telecommunications, electronics,
radar, radio, automation and
avionics.

Millions of lines

Thousands of people

Millions of square feet

Throughout the world millions of
lines are served today by the Group's
automatic systems—Strowger,
crossbar, electronic—the
culmination of years of innovation
in techniques, processes, materials
and methods by thousands of
people. Plessey people. People
committed to the continuous
improvement of the world of
telecommunications.

There are over 30,000 people in the
PlesseyTelecommunications Group,
25,000 based in the U K and the rest
overseas. And because The Plessey
Company lays emphasis on basic
and applied research, over 5,000
scientists and engineers are
employed in the many Plessey
research centres in the U K. Two of
these are engaged continuously on
telecommunications projects—
The Allen Clark Research Centre at
Caswell and British
Telecommunications Research Ltd.,
atTaplow. Both are recognised
as important units in the
total research effort of the UK.

The Group's production floor space
exceeds 3,000,000 square feet, all
devoted to the manufacture of
telecommunications equipment.

Four new factories
To keep pace with British Post
Office and overseas demands for
switching systems—not only
Strowger, but'5005' Crossbar and
electronic—the Group has acquired
no less than four new factories
in the past year.

2 At Kirkby, near Liverpool, the Group
has one factory devoted entirely to
crossbar production. Here we see
one of the operations involved
—the wiring of a crossbar shelf
unit
3 A test position at the Group
Research and Development
Laboratories in Liverpool.

4 In the Beeston factory—completing
one of the manypiug-in units that
form the Pentexreed-crosspoint
exchange.

5 Final testing on a magnetic drum
register translator equipment which
provides Subscriber Trunk
Dialling facilities

2
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This

pattern depicts the magnetized zones on the tape.

Philips Telex Magnetic Tape Store
Where buffer storage of telegraph characters is needed, combination of
receive and transmit functions is invaluable.
The Philips "TMBO" not only combines these functions but .also gives
the*character-in-store signal a mere 10 msec after reception. By simply
exchanging printed-circuit boards it can be adapted to a large number of
other requirements as to signalling speeds, storage capacity, telegraph
system, etc.
The static flux sensing method depicted means only four moving parts and they move slowly.
So wear, maintenance and supervision can be practically disregarded
while tape consumption is zero. (The magnetic tape needs replacement
only once a year). The TMBO is indubitably a sound investment.

PHILIPS telecommunications
PHILIPS TELECOMMUNICATE INDUSTRIE - P.O. BOX 32 - HILVERSUM - THE NETHERLANDS

Who's adding
264,000,000 characters to
the Chinese'alphabet'?
Cable and Wireless Ltd
This year Cable and Wireless,
biggest international communications operator in the world, will
give its massive message-handling
capacity the greatest boost ever.
The Group's Hong Kong station,
currently handling up to 45,000
messages per 24-hour day, will

bump up its capacity to 288,000
—or 200 messages per minute!
Not humanly possible! Correct.
What makes it possible is a pair of
ultra-modern computers. Together
they have a vocabulary of 90,000
words—plus some 264 million
alphanumeric characters.
They will coolly accept avalanches

of messages—and re-route them
many times faster than the most
sophisticated methods used to date.
International communications is
big business—your business.
A full service demands the utmost
technical skill—plus global
organisation. Cable and Wireless
has both.

CABLE AND WIRELESS LIMITED

The Cable and Wireless Worldwide Communications Group comprises:

Cable and Wireless Ltd. Cable and Wireless (West Indies) Ltd. Cable and Wireless
(Mid-East) Ltd. The Eastern Telegraph Co. Ltd. The Eastern Extension A & C Telegraph
Co. Ltd. The Western Telegraph Co. Ltd. The West Coast of America Telegraph Co. Ltd.
Soci6t6 Anonyme Beige de Cables T61£graphiques. Cable and Wireless Ltd.
Mercury House, Theobalds Road, London, WC1.
cvs 17

MST

MST

SUCCESS

SALES NOW
EXCEED

£10,000,000

More and more
countries are buying
Marconi Self-Tuning
h.f systems...

and one good reason is:

ECONOMY IN SKILLED
MANPOWER
■ Centralized station control by one man
who need not be technically skilled.
■ Full remote control of transmitting
and receiving complex extends this
concept to allow complete stations to
be unmanned on a routine basis.
B Built-in MST reliability means that
only a nucleus of high grade
technicians required to service a full
h.f complex.
B Reduction of manpower requirements can be of the order of 5 to 1.

and other good reasons are
Reduced capital outlay

Traffic interruption reduced

MST designs reduce demands for space, and need
for standby equipment. Installation costs are
decreased.

Frequency changes and retuning accomplished in
less than one minute without loss of traffic.

Increased reliability

World-wide acceptance

Maximum use of solid state techniques plus the
use of wideband amplifiers reduces number of
moving parts, gives higher reliability and longer
equipment life.

30 countries throughout the world have ordered
more than £10,000,000 worth of MST equipment
to improve their communications services.

Marconi telecommunications systems
The Marconi Company Limited, Radio Communications Division, Chelmsford, Essex, England
LTD/H76I

AN 'ENGLISH ELECTRIC' COMPANY

REL

Space Communications
REL's role in satellite communications goes back a long way. Not
as long as our 40 years of leadership in radio communications. But
from the earliest days of satellite communications we've been involved.
Our role began with early experimental and developmental
participation in projects such as Diana, Echo I and Echo II. It continues
today with operational FM communications subsystems in satellite
earth stations from Andover, Maine to Bangkok, Thailand.
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editorial

The Far East

My recent trip through Asia on the invitation of several
countries of the Far East proved to be reassuring in more
than one respect.
This was my first contact with this part of the world and I
was agreeably impressed—though not surprised—by the high
esteem in which the authorities of the countries I visited hold
the ITU. I was thus able to gauge how great an importance
is attached by these authorities to the Union, whose responsibilities were thus emphasized in a striking manner.
There is no need to recall that Japan and India, both of
them countries which have long since entered the industrial
era, give the Union strong support in its task of assisting new
and developing countries.
I should also like to mention the determination with which
Burma, China, Korea, Malaysia, the Philippines and Thailand are pressing forward towards concrete achievements,
with as their main concerns, the rapid establishment of a
national and international telecommunication network of
high quality and the training of suitable staff in large numbers.
Wherever I went, I was reassured by the firm intention of
the higher authorities to give priority to telecommunications
in their national investment plans and to seek, with the aid
and support of the ITU, the best ways and means of executing the telecommunication sector of these plans.
It was also encouraging, in the course of many fruitful discussions, to note that they were invariably studded with such
significant expressions as: training of key personnel, coaxial
cables, radio relay links, fully automatic operation.
Further on in this number of the Journal, you will find some
useful information and interesting statistical data on the
countries which I had the privilege to visit, but I should like
to draw special attention here to two significant cases.
First of all Malaysia, that rationally organized country

where all telecommunication matters are centralized under a
single authority:
telephone and telegraph services, sound and television
broadcasting networks, meteorological and aviation networks, coast and maritime links, police and security networks,
all come under the Director-General of Telecommunications, who is assisted by a general staff of qualified engineers
and administrators.
The advantages of such an organization are self-evident:
stronger authority, economy in manpower and equipment, easy and immediate mutual assistance between
quite different services, rapid action, higher efficiency of
the available equipment, and many possibilities for making optimum use of this equipment,
all of which is obviously of benefit to the general economy of
the country.
Then Korea, that country where the importance attached by
the government to communications in general and telecommunications in particular is underlined by the fact that
the Minister responsible for these important branches is an
eminent economist who was formerly Minister of Finance
and is one of the closest collaborators of the Prime Minister.
The priority given to telecommunications in this country
which is in full economic expansion is no empty word for the
statistics show that during the five-year plan which ended in
1966, telecommunication services as a whole expanded
regularly at an average rate of 30 % a year.
This record figure brings Korea to the first place among all
Members of the Union as regards the annual rate of growth,
which rarely reaches 15 % anywhere else.
Moreover, this rapid growth has brought Korea from 6th to
3rd place in Asia as regards the amount of equipment installed, so that Korea now comes just after Japan and India.
M. MILI
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telecommunication Administrations and of
the United Nations Development Programme (UNDP). The Secretary-General
drew the attention of the countries concerned to the project for the inter-connection of countries in Eastern Asia by landlines, prepared by ITU regional experts.

Visit to Asia
by the ITU
Secretary-General

In India

The Secretary-General arrived on 16 February and first visited the Experimental
Satellite Communication Earth Station
Training Centre at Ahmedabad, installed
under a UNDP project for which the ITU
was the executing agency.
Mr. M. Mili, Secretary-General of the
Union, went to Asia from 15 February
to 11 March, visiting India, Burma,
Thailand, Malaysia, the Philippines, Japan,
Korea and China. In the course of this
journey, Mr. Mili held talks with governmental authorities, and representatives of

The station at Ahmedabad, which is the
first of its type in the world, is completely
ready and in operational condition. The
director of the project is Mr. K. R. Rao
(India). There were 27 students on the
first course which finished recently (13 Indians, 1 Afghan, 8 Indonesians, 2 Sudanese,
1 Syrian and 2 Turks).

The Secretary-General then went to New
Delhi for talks with Dr. Ram Subhag
Singh, Minister of Communications, and
Mr. L. C. Jain, Permanent Secretary, on
questions of mutual interest, the work of
the next Session of the Administrative
Council of the ITU, participation by India
in the United Nations Conference on the
Exploration and Peaceful Uses of Outer
Space which is due to take place in Vienna
from 14 to 27 August 1968, problems of
technical co-operation and the development of the regional telecommunication
network, with special reference to the
" sub-regional " project.
In Burma

Mr. Mili then visited Burma on 19 and
20 February, where he met Mr. Than
Aung, Director-General of Posts and
Telegraphs, and Mr. Kyaw Win, Chief
Engineer.
Problems of training were discussed with
the Burmese authorities, together with the

Telephone statistics of the countries visited by the Secretary-General
Telephones
Country

Area
Population

Total number
Total number
in 1966
in 1960
Per 100 inhabitants Per 100 inhabitants
% automatic

Microwave links
channels-km

Telecommunications
staff

% automatic

Burma

678 033 sq.km
24 732 000 pop.

11 978
0.06
71

20 687
0.08
71

China

35 669 sq.km
12 974 633 pop.

67 116
0.64
60.2

191 532
1.47
75

India

3 044 736 sq.km
507 118 000 pop.

424 221
0.10
56.8

961 063
0.19
71.9

Japan

369 661 sq.km
99 600 000 pop.

4 864 858
5.21
69.6

16 011 745
16.08
75.4

Korea

98 431 sq.km
29 207 856 pop.

92 530
0.40
48.7

330 328 sq.km
9 169 000 pop.

Philippines

Thailand

Malaysia

Coaxial cables
channels-km

—

3 576

3 428 (1965)

—

257 232

7 695 (1967)

—

—

102 483 (1965)
102 483 (1965)

8 394 492

14 930 493

324 049
1.11
70.4

—

—

70 238
1.03
70.2

137 726
1.40
89.3

—

299 400 sq.km
32 345 000 pop.

99 973
0.40
72

188 144
0.55
93

—

—

—

514 000 sq.km
31 508 000 pop.

38 247
0.17
83.7

86 008
0.27
89.9

—

—

3 140 (1965)

589 320

261000 appr. (1966)

14 258 (1966)

9 000 appr. (1966)
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question of the operation of the technical
co-operation programme for the next
four years under the new UNDP procedure. At the request of the Burmese
Administration, it was agreed that
Mr. K. V. Pai, ITU regional expert,
should visit Burma.
The question of space communications
was also raised, as Burma is now considering the possibilities available in view of the
development of international connections
and the application of the " sub-regional "
project.
In Thailand

In Bangkok, where he arrived on 21 February, the Secretary-General opened the
Telecommunications Training, Test and
Development Centre on 23 February.
The ceremony was presided over by the
Prime Minister, Marshal Thanom Kittikachorn; the Minister of Communications, General Pongse Punnakanta; members of the diplomatic corps and senior
officials of the PTT Administration were
also present. After the ceremony, the
guests—including the Prime Minister—
were shown over the Centre.
This project, which was approved in June
1963, was started in October 1964. The
Centre can take 300 students a year and is
built on a large site for future extension
as necessary. The buildings erected by the
Government to house the lecture rooms,
administrative offices and rooms for the
staff and students are strikingly designed.
Other facilities that are usual in this type
of centre have also been provided (refectory, sports ground, etc.). The Centre
makes a first-class impression and the
national personnel recruited by the Government is very well qualified. The foreign
staff is composed of Mr. R. Seshasayee,
Project Manager, and six experts from five
different countries.
The Secretary-General discussed with the
Thailand authorities problems of technical
co-operation and the development of the
regional network and of satellite links.
These are taking shape in the form of an
earth station at Pangse, south of Bangkok,
for trans-Pacific links, which will probably
be backed up by another station for links
across the Indian Ocean.
The Secretary-General also met officials
of the Economic Commission for Asia
and the Far East (ECAFE), with whom
he discussed telecommunication problems
in this part of the world and studied all
possible ways in which the existing cooperation between ECAFE and ITU could
be strengthened, in accordance with the
Memorandum of Understanding concluded
142

between the two organizations. The mission
of the regional experts working in Bangkok
should be reinforced to this end. The
ECAFE representatives stressed the need
of the ECAFE/ITU Joint Unit for a specialist in telecommunication economics to
be engaged by the Union. They also suggested that a regional seminar be organized
in Asia in autumn 1968, in co-operation
with the ITU. The Secretary-General
agreed in principleand ECAFE will inform
the as Union soon as possible of the
subjects to be dealt with at the seminar.
In Malaysia

At Kuala Lumpur, Mr. Mili met Mr. Dato
V. T. Sambanthan, Minister of Public
Works, Posts and Telecommunications,
Mr. Kam Pok Chew, Director-General
of Telecommunications and other senior
officials on 26 and 27 February. Satellite
communication problems, technical cooperation, and new procedures for the
granting of technical assistance under the
UNDP were discussed and the possibilities
of assistance studied. The Malaysian Telecommunication Administration, which is
responsible for all the telecommunication
services of the country (telephony, telegraphy, maritime service, aeronautical
service, police radio services, sound and
television broadcasting, and all other
services making use of electronic media)
said that it was prepared to participate in
the " sub-regional " project.
The Secretary-General was also shown over
the Telecommunications Training Centre
by Mr. C. W. C. Richards, the Project
Manager. This Centre was set up by the
ITU under the UNDP.
In the Philippines

On 28 and 29 February, the SecretaryGeneral stayed at Manila, where he dis-
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cussed telecommunication development in
the Philippines and the future of the
Telecommunications Training Institute
with Mr. Antonio Raquiza, Secretary of
Public Works and Communications,
Mr. Manuel Syquio, Under-Secretary for
Transports and Communications and
Mr. Jose Leido Jr., Assistant Executive
Secretary. A detailed examination of technical co-operation problems and the subregional project was made with the
representatives of UNDP and the Asian
Development Bank.
On the occasion of a visit to the Telecommunications Training Institute set up
by the ITU under the UNDP, the Secretary-General was invited to lay the foundation stone of a new wing which will
accommodate more lecture rooms and
laboratories.
In Japan

The Secretary-General arrived in Tokyo
in the evening of 29 February. The following morning, he discussed the work of the
next session of the ITU Administrative
Council with Mr. N. Ushiba, Deputy Minister of Foreign Affairs, and Mr. Y. Asano,
Deputy Minister of Posts and Telecommunications.
During his stay in Japan, the SecretaryGeneral visited various telecommunication
installations and held a press conference
at which he explained the purposes of
the Union and answered many questions
by journalists, particularly with respect
to the role of the ITU in space communications.
He left Tokyo for Korea on 4 March.
In Korea

From 4-7 March, the Secretary-General
stayed in Korea, where he met Mr. Jong
Ryul Whang, Minister of Communications,
Mr. Won Sik Rho, General Controller
at the Ministry of Communications, and
senior officials of the Administration.
The problems raised by the spectacular
development of telecommunications in
Korea were discussed, together with the
steps taken to settle them. At a special
ceremony, the Prime Minister formally
handed to the Secretary-General an
official message of thanks for the work
done by the ITU in Korea.
On 5 March a ceremony was held to mark
the closure of the ITU project carried out
under the UNDP: the Seoul TelecomLaying of the foundation stone for the new wing
at the Telecommunication Training Institute,
Manila. From left to right, in the foreground:
Mr. Suarez, Chief of the Training Institute,
Mr. Gamboa, Project Manager, and Mr. Mili,
Secretary-General of the ITU
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munications Training Centre. This Centre
trains Korean specialists in telecommunications.
Mr. Mili also met Mr. Kee Hyung Kim,
Minister of Science and Technique, and
Mr. Lee, Director for questions relating
to the UNDP. The Minister, who is the
authority responsible for co-ordinating all
UNDP activities, emphasized the interest
of his Ministry in telecommunications. The
UNDP programmes in Korea for this
branch of activity were examined with the
representatives of the United Nations
Development Programme.
In China

The Secretary-General arrived in Taipei
in the evening of 7 March and met
Mr. Y. S. Sun, Minister of Telecommunications the next morning. After visiting
telecommunication installations, he discussed technical co-operation in China in
the field of telecommunication with
Mr. W. R. Lucas, UNDP Resident
Representative.
In the afternoon of 8 March, he visited
the Electronics Institute of the University
of Chiao-Tung, a project implemented by
the ITU under the UNDP.
The next morning he visited Mr. G. C.
Chien, Director-General of Telecommunications, and was then received by
Mr. C. K. Yen, Vice-President of the
Republic and Prime Minister, with whom
he discussed matters of mutual interest
to China and the ITU.
On 10 March, the Secretary-General left
Taipei to return to Geneva.

Meeting of CCITT
Working Party IV/4

W

orking Party
4 (Quality of
the international network) of CCITT
Study Group IV
(Maintenance) met
in Geneva from 6 to
10 November 1967,
under the chairmanship of Mr. R.
Ferrieu (France).

Mr. R. Ferrieu

The terms of reference of this Working Party
comprise the study of Study Group IV
Questions 1, 2 and 6 and the organization
of an enquiry into the quality of switched
telephone connections. As an outcome of
the November meeting, the situation regarding the problems studied is as follows:

tion M. 16 (Stability of transmission) and
Recommendations M.55, M.56 and M.65
on measuring methods on circuits and
groups and also concerning the conditions
for making adjustments after measurement.

Short breaks in transmission
Stability of international circuits

In future a statistical analysis will be made
of the results of measurements of attenuation and level, carried out manually under
the routine maintenance programme for
international circuits and groups. The last
analysis made by a computer was of
108 000 measurements effected during the
first half of 1967. It tends to show a steady
improvement in stability. The limit on the
standard deviation of the variation of overall loss of circuits indicated in Recommendation M.16 (G.151 C) was adhered to
fairly easily in circuits set up end-to-end on
a single automatically regulated group
channel (a = 0.86 dB or 9.9 cN was
recorded) and less easily in differently
constituted circuits. A special study still
has to be made of certain intercontinental
circuits on which the quality of the results
obtained does not seem to be quite commensurate with the efforts devoted to
maintenance.
The difference between the mean value and
the nominal value of the transmission loss
was very considerably below the limits
indicated in Recommendation M.16
(G. 151 C).
However, the first results of measurements
provided by the experimental automatic
measuring apparatus specified by the
CCITT were also analysed. The results are
less satisfactory than those of the measurements made manually: mean loss values
too high (of the order of 7 cN) and standard deviations considerably greater than
in the case of manual measurements
(1.1 dB or 12.7 cN for circuits on a single
regulated group channel and values considerably exceeding 1.5 dB or 1.7 cN for
the other circuits).
The theory was advanced that the elements situated between the points of
access to the line for manual measurements and the points of access to the circuit
through the switching equipment for the
automatic measurements might lead to an
ill-determined mean loss and be a source of
additional variations. But as the number
of relations in question is still fairly low,
further investigations will be necessary.
As a result of the studies made since 1964,
the Working Party proposed some amendments to, or clarification of, Recommenda-

In this connection the Working Party concentrated mainly on specifying how the
further observations which are likely to be
made after the forthcoming General
Assembly should be organized, for every
time these are made they entail considerable
work for Administrations and they must be
used to full advantage. In particular, it
considered the views expressed by Special
Study Group A with respect to data
transmission and Study Groups IX and
Special B with respect to signalling system
No. 6. On the basis of these, the methods
of analysing the results were reviewed and
quality criteria for circuits were proposed,
with particular reference to the mean time
between failures (MTBF). The " series of
breaks" concepts have yet to be fully
defined, with due regard to the physical
possibilities of analysis and the desiderata
of the various Study Groups interested in
this question.

Use of automatic group regulators

The Working Party conducted an enquiry
into the actual conditions in which automatic regulation is used on groups, supergroups, etc. in the international network, so
that it could supply Study Group XV
(Transmission Systems) with the practical
data it needs in order to specify certain
regulator characteristics.
>

Furthermore, taking also into account the
results of measurements analysed in reply
to Question No. 1, it proposed a redraft of
Recommendation M.18 giving more precise directives for the use of automatic
regulators on groups, supergroups, etc.

Switched connections

At the request of Study Group XVI (Telephone circuits) a study was made of the
distribution of transmission loss, noise,
attenuation distortion and balance return
loss. More than 1000 international calls,
taken from subscriber's premises to subscriber's premises and subjected to measurements which had been specified at earlier
meetings, were analysed by the efforts of
Mr. Munday (United Kingdom), whom the
Working Party had appointed rapporteur
for this study. For these calls from two to
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seven 2-wire switching centres (including
the local exchanges) and from one to four
4-wire switching centres were used.
It is obviously difficult to pass judgment on
these measurements and even more so to
say whether this sample is representative
of calls as a whole.
It nevertheless seems that although the
attenuation values at 800 Hz call for no
particular comment except in the case of a
small proportion (less than 5%) of the
calls observed, there are other points
which command attention:

3rd Meeting
of CCITT Special
Autonomous
Working Party No. 5

O pedal
Autonomous Working
Party No. 5 (GAS 5)
met in Geneva from
6 to 15 December
under the
1967,
chairmanship of Mr.
G.E. Garbe (Federal
Republic of Germany), assisted by
Mr. H. Longequeue
(France),
ViceChairman.

— difference in transmission loss between
the two transmission directions: of the
order of 4 to 5 dB (5 dN) or more, for
25 % of the calls;
— considerable attenuation distortion
probably largely due to the local networks;
— high unweighted noise figures, probably due to low frequencies picked up
in some of the local exchanges.
The results assembled on measurements on
national extensions are to be regarded as
examples rather than as a representative
sample. However, so far as the balance
return loss is concerned, the values submitted do seem to be fairly satisfactory and
in accordance with the proposals in
Recommendation G. 122.
It should be pointed out that the experience
gained has enabled the Working Party to
frame specific directives to be followed
on certain points, should the Plenary
Assembly consider it advisable to resume
this enquiry after a certain lapse of time.
With that possibility in view, the Working
Party has defined the procedure to be
followed for the choice and setting up of
the calls to be observed, for the analysis of
the components of a call—international
chain, terminal national sections—and
finally for the presentation of the results:
graphs, distribution curves, etc.
To sum up: the Working Party, while
trying to derive the maximum information
from the results so far recorded, has given
its closest attention to problems of organization in order to evolve the most suitable
methods of work and to obtain increasingly
accurate and representative results, since
it is essential to derive the maximum benefit from the considerable efforts made by
the Administrations which take part in the
proposed study programmes.
R.F.
144

Telecommunications seem to be on
G.E.
E. Garbe
Mr. G.
the eve of a great
leap forward. In the highly industrialized
countries, more and more use is being made
of data transmission, while space research,
in particular, has stimulated enormous
progress in miniaturization techniques.
And it looks as if, before long, new transmission media may well be of real practical
importance.
These developments mean that telecommunication Administrations will have to
pay more and more attention to the organization of work and financial resources.
However, the institutional ways and means
of effecting the necessary changes seem to
be lacking in many cases.
In conformity with the terms of reference
assigned it by the Illrd Plenary Assembly
of the CCITT \ GAS 5 has tried to lay the
basis for a better understanding of the
relationship between economic expansion
and telecommunication development. At
its 3rd meeting, held in Geneva from
6 to 15 December 1967, it assembled the
results of its work in an economic study
which will be submitted for approval to the
Plenary Assembly of the CCITT to be held
in Mar del Plata this autumn. This study
gives a general survey of the important
economic factors which affect the development of telecommunication and its various
branches.
The work of GAS 5 was hampered by lack
of time: not only was there a large number
of questions to be settled in their material
context, but the documents available were
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often inadequate for the purpose of establishing a general relationship between the
socio-economic stucture and its influence
on telecommunication development, especially in view of the considerable disparity
in many respects between its highly industrialized Member countries and the
developing Member countries. To make up
for the shortage of time, drafting groups
were set up for each problem under study,
to ensure the proper drafting of the texts.
GAS 5 endeavoured to make an initial
survey of the various influencing factors
and thus provide some criteria for estimating future development. It is perfectly
aware that the results of its studies cannot
be more than a first step towards establishing the various correlations. The members
of the various groups found that the
deeper they advanced in the study of the
problems allocated to them, the more complex the material facts became. In view of
this, GAS 5 thought it wiser to be very
cautious in formulating its conclusions. To
continue its work of elucidation, it will have
to take steps to collect the important basic
data which affect telecommunication development. How such data should be assembled and treated is a matter for the Mar del
Plata Plenary Assembly to decide.
The study comprises the following sections:
• Section I is the introduction.
• Section II examines factors which influence supply of and demand for telecommunication services.
• Section III deals with the demand for
telephone station requirements.
• Section IV describes the economic
factors which determine the volume of
telephone traffic, while
• Section V considers the effect of economic development on the telegraph and
telex services.
• In Sections VI and VII, an attempt is
made to assess future investment
requirements for the telephone service
and to gauge the relation of these
requirements to the national product
and the national budget.
• Section VIII deals with financing problems.
In the course of their work, the participating delegates came to realize that the task
assigned them constituted in fact a vast re-

See the Telecommunication Journal, Vol. 34,
No. 4, April 1967, page 117.
1
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search programme, for which the time and
means available to the representatives of
Administrations who had taken on this job
in addition to their official work would
not suffice. For the questions involved are
certainly not ones that can be dealt with
at odd times, as the pressure of their
everyday administrative work permits.
It would be desirable to have a permanent
body with the necessary means to tackle
and settle research questions of such scope.
The importance of this problem for the
future development of telecommunication
is apparent in the results of the work and
the large number of questions still outstanding. Within the CCITT, through cooperation between engineers and economists and by adopting a method of work
uniting their two disciplines GAS 5
managed to achieve efficient teamwork,
thus permitting an extremely profitable
exchange of views which from the economic,
financial and organizational standpoints,
is of great importance for the development
of telecommunications.

the framework of the CCITT—and its
work directed and adapted to the problems
to be settled. For the possibility of developing telecommunications economically and
technically to the point where they can
contribute to the well-being of mankind in
general depends on how successful we are
in establishing rapidly and systematically
the economic and financial data required
for appreciating the situation and estimating future development—and this is a
task for the CCITT Secretariat.

As Chairman of GAS 5, I should like to
take this opportunity of extending my
hearty thanks to all the members of GAS 5
for their untiring efforts and disinterested
co-operation in the studies, for which they
often had to sacrifice their own time.

The Union has just published the
" General Plan for the Development of
the Interregional Telecommunication Network, 1967-1970-1975 ". This sizeable book
replaces the previous publication, known

— the lists and maps of interregional telecommunication routes, existing, under
construction or planned (metallic lines,
radio-relay links, HF radio links, submarine cables, satellite links);

as the " Rome Plan " which covered the
period 1963 to 1968. It was prepared by
the World Plan Committee, a Joint
CCITT/CCIR Committee, which met in
Mexico City from 30 October to 15 November 1967.
This book contains the statistics for interregional telephone, telex and telegraph
traffic in 1966 and forecasts of this traffic
for 1970 and 1975.
It reviews the requirements for interregional satellite communication circuits, under-

— a list and map of earth stations for
satellite communications (existing or
planned)

G.E.G.

ground and submarine cables, HF links
and radio-relay links, and proposes that
they be installed to meet the growing
demand for new circuits.
The abundant statistical information is
enhanced by many maps and tables. In
brief, this book contains:
— interregional outgoing telephone, telegraph and telex traffic data for 1966
(1967), the reference year, and for
1970 and 1975 (forecasts)
— lists of existing interregional telephone,
telegraph and telex circuits
— estimated number of interregional circuits for 1970 and 1975

General Plan for the
Development of
the World Network

— list of leased circuits and interregional
circuit requirements for international
organizations (World Meteorological
Organization (WMO), International
Aviation Organizations (ICAO), International Air Transport Association
(I ATA));

It is a pity that the developing countries
were unable to send representatives to
the meetings of GAS 5: the consideration
of problems peculiar to such countries was
seriously hampered thereby. It is true that
this drawback was mitigated by the presence of technical assistance experts,
especially a first-rate expert sent by the
Polish Administration to the 3rd meeting
of GAS 5. If the IVth Plenary Assembly of
the CCITT decides that GAS 5 must continue its work in its present form, it should
urge the developing countries to take an
active part in this work.
Apart from questions relating to assistance
to developing countries, several questions,
owing to their very nature, were left
unanswered, or were raised in the course
of the studies, e.g. an analysis of the
degree of saturation in the telephone
station density, problems of waiting lists
and ways of solving them, the effect of the
principle of cost coverage on the volume of
traffic and financing, etc.
Although a growing number of research
institutes is concerned with the technical,
economic and financial problems of telecommunication, GAS 5 nevertheless found
itself in uncharted territory on several
occasions. To obtain new information and
to put it to good use in administrative
work, it is essential that the information
assembly service should be expanded—in

— the international routing Plan and the
classification of telephone transit centres
— the telephone and telex numbering
Plans.
This book, of 297 x 420 mm format, is
trilingual (English, French, and Spanish),
it may; be obtained from the ITU.
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ttcMcal
co-gperatliii
Departures
on mission . . .
... to the Congo (Kinshasa)

Mr. V. R. Venugopal (India) went to the
Congo (Kinshasa) for a one-year mission
at the beginning of March. He will act as
Technical Adviser to the Regional Director
of Telecommunications. This technical
assistance mission under the Funds-inTrust system comes under the United
Nations Development Programme (UNDP/
F-i-T).
... to Ecuador

Mr. Omar A. Posada da Silveira (Uruguay)
left for Quito in mid-March for a six

months' mission as microwave expert,
which is part of an ITU project in Ecuador
under the United Nations Development
Programme (UNDP/Technical Assistance).
... to Malaysia

On 10 August 1967, an agreement was
signed between the Swedish Government
and the ITU on the recruitment of associate experts (Telecommunication Journal,
September 1967, page 326). Under this
agreement, the following five Swedish
associate experts left for Malaysia recently:
• Mr. N. A. Carlsson, associate expert
in radiocommunication and transmission;
• Mr. B. Engstrom, associate expert in
telephone instruments and switching;
• Mrs. K. M. Engstrom, associate expert
in telecommunication traffic engineering;
• Mr. B. R. Karlsson, associate expert in
line plant, subscriber's apparatus and
switching in Sabah;
• Mr. S. A. Larsson, associate expert in
line plant, subscriber's apparatus and
switching in Sarawak.

... to Mali

At the end of March, Mr. J-C. Hubert
(France) left for Mali to work as a vocational training instructor in wire and radio
communications. This mission, which will
last six months, is part of the United
Nations Development Programme (UNDP/
Technical Assistance).
... to Nigeria

Three experts left in March for a one-year
mission to Nigeria as part of Operational
Assistance (OPAS).
They are Mr. S. M. Iyer (India), Mr. S.
Kassimatis (Greece), and Mr. H. J.
Stroobants (Belgium), who are all three
Senior Telecommunications Engineers.

Returns
from mission . . .
... in the Ivory Coast

Mr. C. Guilhou (France) returned in midMarch after having carried out a sixmonth mission in the Ivory Coast as expert in the laying of telephone cables, under
the United Nations Development Programme (UNDP/Special Fund).

conferences or meetings external to the ITU
Franco-Soviet
Conference

transmission experiments with monochrome and colour television was examined
and agreed upon, together with the transmission of multichannel telephone signals
between Moscow and Paris via the relay
satellite Molnya-I. — CNES.

A Franco-Soviet Conference on scientific
research in space, space telecommunications, space meteorology and aeronomics
was held in Moscow from 14 to 21 February 1968.
The Soviet delegation was headed by
Academician B. N. Petrov, President of the
Council for International Co-operation in
the Study and Use of Space for Peaceful
Purposes of the USSR Academy of
Sciences. The French delegation was
headed by Mr. J. F. Denisse, Member of
the Academy of Sciences and President of
the National Space Research Centre
(CNES).
With regard to space telecommunications,
a programme of further research and
146

Group of Experts
on the European
Communication
Satellite
A group of Belgian, British, French,
German, Swedish and Swiss experts met
recently at the headquarters of the Central
Telecommunications Department of the
Federal Republic of Germany to study
the technical conditions under which a
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European telecommunications satellite
should be used.
According to the experts, the satellite
should be placed in a synchronous earth
orbit at a fixed point 10° longitude East
above the equator near the coast of
Equatorial Africa. This position would
enable communications to be established
between all the European countries concerned. The satellite would operate at
frequencies above 10 GHz. The whole project would involve an investment of
several hundred million marks. The running costs, required mainly for the ground
stations, would be of the same order of
magnitude.
The proposal to hold the meeting was made
by the European Conference of Postal
and Telecommunications Administrations
(CEPT). The execution of this project
would help to bridge the technological gap
in this field between Europe and the
United States of America. The Eldo
rocket could be used to orbit the satellite.
— Electronique-Actualites.

leas and achievements
b) the reception and recording on magnetic tape of telemetry signals,
c) the simultaneous recording of accurate
time signals,

The ESRO
telemetry,
telecommand
and tracking
network

T

four telemetry, telecommand and
tracking stations of the European Space
Research Organisation (ESRO) collectively called ESTRACK, are located at:
HE

I. Redu, in Southern Belgium, 35 km
south-east of Dinant and 85 km
from the French frontier, latitude
50° N, longitude 5° E;
II. Ny Alesund, on the Svalbard island
of the Spitzbergen group, in a disused mining settlement, latitude
79° N, longitude 12° E;
III. Fairbanks, Alaska, latitude 65° N,
longitude 148° W;
IV. Port Stanley, Falkland Islands, latitude 52° S, longitude 58° W.
The Control Centre (CC) of ESRO, located at Noordwijk (Netherlands), directs
the work of ESTRACK, and monitors and
controls the organisation's spacecraft during their working life. A major task of the
CC is liaison with the project teams during
development of a spacecraft, in preparation for the operational phase of the spacecraft ; another major task is to supply to the
European Space Data Centre (ESDAC)
the scientific data obtained from the spacecraft. ESDAC is responsible for the analysis of this data for the experimenters, but
the CC performs directly the data analysis
and other work necessary for its operational task.
The technical equipment of all four stations provides for:
a) the transmission of commands to
spacecraft,

d) the decommutation and display of data
from a limited number of PCM (Pulse
Code Modulation) telemetry channels,
e) the transmission to the CC of this data
by teleprinter, in general within half an
hour of obtaining it.
In addition, Redu is equipped with an
interferometer for the precise measurement
of the angular position of a spacecraft,
and Redu and Fairbanks will have range
tone equipment for measurement of spacecraft range.
The staff in the CC, at Redu, and the station director at Fairbanks are employed
directly by ESRO. The remaining Fairbanks staff are supplied by an United
States contractor, the Spitzbergen staff by
the Norges Teknisk Naturvitenskapelige
Forskningsrad (NTNF) Norway, and the
Port Stanley staff by the Radio and Space
Research Station (United Kingdom).
Whereas for many spacecraft missions
ESTRACK is adequate in itself for telemetry and telecommand, this is not so for
spacecraft position measurements. An
agreement exists between ESRO and the
Centre national d'etudes spatiales (CNES),
France, to complement ESTRACK by the
CNES stations at Pretoria (latitude 26° S,
longitude 28° E) and Kourou, Guiana
(latitude 5° N, longitude 53° W), where
interferometers of the same type as that at
Redu are installed. This agreement also
provides for supplementing ESTRACK
telemetry and telecommand coverage by
Pretoria, and also by the CNES stations
at Bretigny (latitude 49° N, longitude 2° E).
Ouagadougou (latitude 13° N, longitude
1° W1 and Brazzaville (latitude 4° S,
longitude 15° E). The CNES stations,
however, do not have decommutation
equipment. Further supplementary telemetry and telecommand facilities will be
provided by NTNF at their station in
Tromso (latitude 70° N, longitude 22° E),
located in the North European auroral
zone.
No agreement exists for the United States
National Aeronautics and Space Administration (NASA) to provide continuing
telemetry, telecommand and tracking support to ESRO at their numerous stations,

which are, in general, only sufficient for the
NASA programme.

Telemetry data acquisition and processing

Under this heading we shall first briefly
describe that equipment which, as mentioned earlier, is common to all four
ESTRACK stations. Reference is then
made to the CC equipment and the telemetry data processing operations. Each
item of station equipment (with minor
exceptions as noted), is supplied from a
single contractor for that item to all four
stations, and maintenance and modification policy will be to keep the equipment
the same as far as possible, to simplify
operational procedure, performance assessment, and central stocking of spares.
Telecommand equipment
The telecommand antenna consists of an
array of 25 crossed dipoles on an X-Y
mount, giving a gain of 20 dB in the 147
to 156 MHz band. It is pointed by electrical servomechanisms, and can be controlled manually, or can be slaved to point in
the same direction as the telemetry antenna. There is provision for left or right
circular polarization. At Spitzbergen and
Fairbanks, rigid radomes enclose both
telecommand and telemetry antennae, and
a heating system can raise the internal
temperature to —5° C, to permit maintenance work in cold weather.
The telecommand transmitter has an output of 200 W (in the unmodulated condition), but at Redu and Fairbanks there is
an additional power amplifier stage with
2 kW output (unmodulated), to meet the
requirements of the range-tone system.
The telecommand encoder generates modulating signals for the transmitter, in accordance with NASA tone-digital command
standards, consistent with NASA and
CNES stations. The encoder can accept
successive commands from a preset keyboard, or from punched paper tape, which
can be produced from teleprinter signals
sent from the CC.
Clearly the antenna and transmitter could
be used with a more elaborate encoder,
designed for a larger repertoire of commands, but if a requirement arose for a
different radio frequency, a new antenna
and transmitter would probably be needed.
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Telemetry equipment
The telemetry antenna consists of an array
of 36 crossed dipoles on an X-Y mount,
giving a gain of 22 dB in the 136 to 138
MHz band. It is pointed by electrical servomechanisms, and can be controlled manually, or can follow a signal source automatically by derivation of difference signals
from incident radiation. The pointing
direction can be recorded on punched
paper tape, to an accuracy of 0.01°;
however, the error in following is rather
larger than this, e.g. 0.2° RMS for an
input signal of 135 dBm.
Two outputs are taken from the antenna
pre-amplifiers, to provide polarization
diversity reception, either for linearly or
circularly polarized transmissions. The
effective over-all noise factor is about
4.5 dB, depending on the direction in
which the antenna is pointing. The main
receivers and demodulators accept amplitude, frequency, or phase, modulation,
and switches select the type of detector, and
IF and video band widths. There is a total
of four receivers plus one spare, so the
receiving chain is capable of diversity
reception of two signals, at the same time,
on different frequencies, from the same
spacecraft.
Operation in the 136 to 138 MHz band,
selected for consistency with NASA and
CNES, is an important limitation of the
above equipment. If bandwidths greater
than 30 kHz or so are required for future
projects, a change to a higher radio frequency will be necessary, entailing a new
antenna.
There are two seven-track magnetic tape
recorders, which accept signals from 250 Hz
to 300 kHz for direct recording. A change
of heads and amplifiers could double this
bandwidth if required.
Timing equipment
The timing equipment includes two oscillators of short-term stability 1 part in
1010, arranged to give continuous output
without a break in the event of failure of
either one. The power supply incorporates
a floating battery to give immunity from
mains failure. The oscillator output drives
counters and time-code generators, permitting time to be recorded, and subsequently measured, to an accuracy of 1
msec. The timing equipment is very com-

Partial track of satellite in 90° circular orbit
at 3000 km and coverage of EST RACK
stations

prehensive and flexible, and there should
be no necessity for future modification or
extension.
Decommutation and display equipment
The equipment for interpretation and display of telemetry data is intended for PCM
telemetry, and extracts up to twenty individual channels from the composite received
signal (the decommutation operation;.
A preset patchboard determines the choice
of channels; one patchboard, in principle,
serves for one spacecraft. A further unit
extracts a single channel and allows rapid
changes of choice of channel under manual control.
A chosen channel feeds either a digital-toanalog converter, which in turn feeds an
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oscilloscope, voltmeter, or chart recorder;
or it feeds a binary-to-decimal converter
which in turn feeds a lamp display or a
printer; or it feeds a binary display.
This equipment permits the staff of a station to interpret the telemetry signals into
meaningful data (i.e. to do a " quicklook "); selected data can then be incorporated in a teleprinter message to the CC.
Apart from the decommutation and digital
display equipment, ESTRACK stations
are not inherently specialized for PCM
telemetry, and can receive and record also,
for example, FM/FM telemetry signals.
It would be possible, if required, to increase the output capacity of the decommutation and display equipment, but
otherwise there should be no need for
modifications.

ideas and achievements

change in 1968), no connection to the international telephone network from the
Falkland Islands, and no connection to
either network from Spitzbergen. Furthermore, the Falklands international public
telegraph circuit uses the same HF radio
equipment as the ESTRACK teleprinter
circuit, and is not therefore useful as as
back-up.
Equipment (i.e. modems) is provided at
the CC, Redu and Tromso for data transmission at 1200 bits/sec over public telephone circuits. A normal telephone call is
established, and then a switch at each end
is operated to change over to data transmission. This facility could probably also
be extended to the Fairbanks station.
A possible improvement would be to lease
full-period telephone lines, in order to
reduce the errors introduced mainly by
switching apparatus. A telephone connection has been found necessary at NASA
stations purely for transmission of operating instructions, etc., by voice. For data
transmission, it is further possible to lease
a wideband circuit, up to some 50 kHz, to
increase the speed of data transmission,
but, apart from its installation at Redu,
this would probably be prohibitively expensive.
Control Centre facilities

Partial track of satellite in 60° circular orbit
at 300 km and coverage of EST RACK stations

Communications with the Control Centre
Teleprinter circuits link each station to the
CC and messages can be sent in both
directions
simultaneously, using
the
CCITT International Alphabet No. 2.
The speed of transmission is the usual
400 characters/minute, except at Fairbanks, where it is 200 characters/minute.
The links are open 24 hours a day, except
at Port Stanley, where they are open 12
hours a day, at times dependent on HF
propagation conditions. The link to Spitzbergen can alternatively serve Tromso,
by means of automatic switching located
near Oslo.
The normal method of operation at both
ends of a link is to prepare the message on
a five-track punched paper tape, and then

to transmit it automatically from a tape
reader incorporated in the transmitting
teleprinter. The receiving teleprinter at the
other end of the link can punch a copy of
the original tape, as well as print the message. The equipment can therefore be used
directly for low-speed data transmission,
although, if paper tape must be prepared
on the teleprinter, there are restrictions on
the character set that can be used.
In addition to the above leased teleprinter
circuits, the CC, Redu, Fairbanks and
Tromso are connected to the public telephone network, and the CC and Redu to
the public telex network. This gives a backup to the leased teleprinter links for passing
operational messages. There is no connection to the international telex network
from Alaska (though this situation may

ESTRACK stations despatch telemetry
data, recorded on magnetic tape, to the
CC. Here, as quickly as possible after receipt, the Telemetry Data Section takes a
copy of each tape, for the section's subsequent use, and the original tape is despatched to ESDAC. The copy provides
input data to decommutation and display
equipment similar to that at the stations,
but with more extensive facilities—e.g. it
can decommutate up to 40 telemetry
channels. By this means, housekeeping
data becomes available to spacecraft controllers. Further equipment allows the
evaluation of the quality of the station's
recording, which depends on spacecraft
signal, station equipment condition and
station staff skill.
Data transmitted from Redu and Tromso
(as described above) form an alternative
input to the decommutation equipment.
This data is transmitted in real time, i.e.
as it is received from the satellite, and is
recorded in the CC. Also installed is
timing equipment, identical to that at the
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Telemetry antennae at Redu, Belgium

Fairbanks (Alaska) radome

stations, to allow current time to be recorded with the data.
The copying, decommutation and evaluation equipment is adequate for the data
from one satellite, if the staff work normal
hours with a small amount of overtime
from time to time. For additional satellites, shift working would be necessary,
and for three satellites or more certain
equipment would need to be duplicated.
The CC accommodation includes an operations area (240 m2) divided into three
rooms by glass partitions. Maps and displays of ESTRACK status, installed in
the central room (which is used for control
of ESTRACK), are also visible from the
two side rooms, which are reserved for
equipment and displays special to projects.

station magnetic tape or on a data link
directly from a station.
A low-speed data link (1200 bits/sec) is
planned between the ESDAC and CC
establishments for transmission of urgent
programmes and data, but data in bulk has
to be transported physically, on punched
cards or magnetic tape.
Even with the absolute minimum amount
of work for other Divisions, the CC computer will be inadequate for more than
two satellites. Since it is essential to do
the CC computations on the spot, because
of their operational nature, a more powerful computer would be required to deal
with three or more satellites. This would,
in fact, be possible without destroying the
compatibility with the ESDAC computer.

Computation facilities
For some operations that have to be performed on the telemetry data, e.g. preparation of systematic reports on satellite
operation, more sophisticated analysis of
measured housekeeping data, calculating
satellite attitude from magnetometer, and
other readings, etc., it is convenient or
necessary to use a general-purpose digital
computer. The CC computer includes
amongst its peripheral equipment an interface unit for direct input of the decommutated telemetry data to the computer
(without intermediate recording on magnetic tape). The input data to the decommutation equipment can come either from a
150

Spacecraft position determination

The radio interferometer at Redu is similar
to NASA Minitrack interferometers, but
has a slightly better performance. Using
thirteen fixed antennae, arranged in precise positions on a flat piece of ground of
about 100 m diameter, it measures the
direction of arrival of incident radiation
(in the 136 to 138 MHz band) by a refined
phase-comparison method. The equipment
measures coarse, medium, and fine phase
angles, and punches these, together with
time, in paper tape, for transmission by
teleprinter to the Control Centre immedia-
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tely after a pass. Measurements are taken
five times a second, and the accuracy falls
off with angular distance from the zenith
of the station. Optimum accuracy requires
an incident carrier of at least—135 dBm
per square metre at an elevation not less
than 55°, when the error (referred to the
geometrical angles computed from the
phase angles) is less than 0.5 milliradian
(0.03°). For an elevation of 30°, the error
is perhaps three times larger, partly due to
a geometrical cosine effect, and partly to
an increase in uncertainty of propagation
direction. The input power requirement
could be reduced by 10 to 15 dB by a reduction in detector bandwidth from the
present value of 10 Hz.
For close-earth satellites (apogee distance
up to 15 000 km), interferometer data from
Redu, Pretoria and Kourou, supplemented
by the much less accurate angular data
from the ESTRACK telemetry antennae,
constitutes the input to the computer piogram that calculates orbit parameters and
hence satellite position as a function of
time. This computation is performed on
the Control Centre computer with sufficient accuracy to predict the passes of the
satellite over the stations in use, and to
maintain ephemerides for other calculations, e.g. the calculation of spacecraft
attitude. Spacecraft and ESTRACK staff
in the Control Centre need this information to establish schedules of contacts with
the satellites, and of work for the stations.

ideas and achievements

station is very large, and two stations, such
as Redu and Fairbanks, can keep the satellite in view continuously. It therefore
becomes possible to dispense with a taperecorder in the satellite, and to transmit
data to earth as it is measured. However,
at first sight this means a very severe reduction in the amount of time at the two stations that is available for other projects.
A compromise can be envisaged, by which
the station breaks off contact with the
higly eccentric orbit satellite (thereby
sacrificing scientific data) whenever a pass
of a close-earth satellite is scheduled. —
ESRO-CERS Bulletin/G.C. Tootill.
(Illustrations ESRO-CERS)
Computation and transmission room of the Redu Control Centre

The Control Centre supplies the same
angular data to ESDAC, where a very
similar computation of orbit parameters
and satellite position is performed, but, in
this case, a posteriori with maximum possible accuracy; that is, an interpolation in
time is made, instead of the extrapolation
to future times necessary for the Control
Centre. In general, the satellite is then
known to have been, at a given time, at a
particular position with an error of 1 to
10 km RMS in an arbitrary direction.
Little improvement is foreseen at the moment in the calculation of satellite orbits.
The quantity of data available from the
tracking stations is adequate for the current
ESRO programme of close-earth missions.
Some changes would be required, however,
for satellites with perigees lower than
250 km; more sophisticated models of the
atmospheric drag perturbations would
become necessary.
For spacecraft which attain greater distances from the earth than 15 000 km, it is
necessary to measure range, as well as
direction, to allow sufficient accuracy to
be obtained in orbit calculation. Range
tone equipment will be installed at Redu
and Fairbanks, in the first instance solely
for the HEOS-A project. The command
transmitter emits a signal (different from
the normal tone digital command signal)
the modulation of which contains three
audio-frequency components. In the spacecraft a transponder retransmits these components on the telemetry carrier, and at
the ground station the phase shift of each

component compared with the transmitted
component is measured. Hence range is
determined, unambiguously up to 15 000 km,
and in ambiguous 15 000 km steps
thereafter. It would be possible to add
further lower and higher audio frequencies
to the modulating signal, in order to extend
the unambiguous range, and to improve
accuracy of measurement.
The range tone system, supplemented
whenever possible by interferometer measurements, will probably give accuracies
of about 50 km for the HEOS-A orbit. In
this case the principal errors are likely to
be in determining the orbital plane rather
than the motion in the orbital plane.

ESTRACK coverage
Close-earth satellites
The siting of stations was determined by
the specification that ESTRACK should
have contact with a satellite in a 500 km
circular orbit, of any inclination between
60° and 100°, on at least 8 orbital revolutions out of 10. The storage capacity of
the recorder must be adequate for rather
more than one orbital period, to allow for
variation of the point on the orbit where
contact is established; this means that
rather more than 80 % of the recorded data
is retrieved.
Highly eccentric orbit satellites
If the apogee of a satellite orbit is very
high the coverage zone of a single ground

Experimental
"electret"
telephone
microphone

A

new telephone microphone that can
reduce normal operating current by
90% while offering good quality of reproduction has been developed by the Northern Electric Laboratories in Ottawa,
Canada. Using an " electret" the new
experimental transmitter represents a practical combination of a pre-polarized electret microphone with a semi-conductor
amplifier to produce a useful telephone
transducer with an attractive life factor.
The new microphone is of simple and
rugged construction. It is readily adaptable
to existing telephone station apparatus
and may encourage economic modification
to the telephone subscribers' loop circuit
to take advantage of its low current requirements. Several electret microphones have
been installed on a limited-scale consumer
field trial to evaluate the durability and
performance under actual conditions of
use.
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Researchers credit the potential success of
this electret microphone to
1) the patented combination of a selfpolarized capacitor microphone and semiconductor amplifier;
2) the application of a new dielectric
material which has sufficient long life
properties under the extremes of temperature and under normal humidity and
2) a patented apparatus for charging the
dielectric material which maximizes the
electric field across the film.

1.

A cross-sectional view of the electret transmitter. This new electret microphone fits
directly into the present telephone handset
with no modifications
1
2
3
4
5
6
7
8
9
10

-

screen
dust and humidity cover
contact spacer
perforated back plate
electret diaphragm
cup
contact spring
amplifier assembly
screw terminals
contacting

Film preparation and charging techniques
The dielectric material which is used to
make the electret film is a granular polycarbonate. The material was selected on
the basis of its ability to retain a stored
charge as well as various physical
characteristics. It is made into thin sheet
form on a glass plate, annealed at 150 °C
for 24 hours and then evaporated with gold
to a thickness of under 1 micron on one
side of the film.
Transforming this thin metallized film
electret
into
a permanently-charged
involves the placing of the film between
two electrodes in the presence of a high
electrostatic field and a high temperature.
When this was done by prior techniques,
the material tended to sag and tear, arcing
occurred between the electrodes and distribution of the charge was non-uniform.

2.

An exploded view of the electret microphone
assembly showing left to right: the clamping
ferrule, the cup, the pre-amplifier assembly,
the back plate and electret film and finally the
protective membrane and screen

3.
Researchers Peter Fatovic (left) and Kees
Reedyk (right) of the Northern Electric Laboratories examine their electret transducer. The
new microphone shows promise of replacing the
present carbon transmitter used in telephone
handsets as well as other applications in public
address systems and broadcast studio equipment
(Northern Electric Laboratories)

To overcome these problems a novel
charging technique was developed using
a 1.6 mm sheet of epoxy-glass laminate
with a copper layer serving as one of the
electrodes. With the addition of a brass
sheet as the other electrode, and the material sandwiched between the two, application of a potential difference in the
order of 3 kV in a 120 °C oven achieved a
permanently polarized electret film with
uniform charge distribution, void of any
physical defects.
Microphone-amplifier combinations
The lightweight electret film, 7,5-micron
thick, is placed in direct contact with a
roughened surface of a rigid backplate
with just enough tension to prevent
wrinkles. It is then combined with a 20 dB
semiconductor amplifier to provide sufficient gain for successful operation. The
amplifier, in addition to providing a proper
152

electrical match between the high impedance output of the microphone and the
low impedance characteristics of the telephone line, also provides an output signal
which can be made practically independent
of the length of the telephone line to the
central office.
The Physical Acoustics Department at the
Laboratories has carried out exhaustive
testing and analysis programmes to meet
the exacting conditions of the telephone
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environment. The life of the electret or the
rate of decay of the charge on the film
together with the related humidity factor
are receiving careful study. Already, decay
measurements at temperatures ranging
from 90 °C to 170 °C have indicated, by
extrapolation, that a life in excess of
100 years can be expected at normal
temperatures.
Electret microphones can be made with
flat frequency responses over a wide range

ideas and achievements

of the audio spectrum. However, the new
microphone was designed to approximate
as close as possible, the frequency response
of the common carbon transmitter so as
not to detract from the purposes of the
field trial. Thus, the subscriber should
detect no change between the two microphones except for better intelligibility
resulting from lower noise and distortion
levels.
Researchers have identified many other
potential applications for their new electret microphone apart from use as a telephone transmitter. With the addition of a
small amplifier and using the same basic
pre-polarized transducer, they developed
an electret receiver or loudspeaker with a
frequency response of 50 to 5000 Hz with
a harmonic distortion level in the sound
output of less than two percent.
The electret is not restricted only to the
telephone industry. In public address
systems and broadcast studio equipment,
where the microphones are separated from
further amplifying equipment by rather
long transmission lines, the electret microphone appears to be a practical solution. —
Northern Electric Company Limited.

Use of
computers in
the telegraph
service

A

s part of its rationalization programme, the Directorate-General of
the Swiss PTT decided at the end of 1967
to introduce in the telegraph service an
automatic system with computers. This
system which has been evolved over the
last five years is called the Ateco system.
The Entreprise des PTT suisses thus shows
its determination to modernize the oldest
of its telecommunication services and to
open up new perspectives.
The Swiss telegraph service will be completely transformed and will be equipped
for the latest transmission techniques.
In view of the large amount of preparatory
work involved, this important project will

take almost two years to complete; the
new system may therefore be expected to
be brought into operation in stages around
1970. The computers and the major part
of the ancillary equipments will be supplied
by the Swiss subsidiary of Sperry Rand
Univac.

The operating centres of Radio-Suisse SA,
which are responsible for correspondence
with other countries in Europe and overseas, will be served by a number of fixed
circuits. Some 100 000 places of destination
will be stored in the computer memories
for the routing of telegrams.

The main functions of the new installations
will be the following:

When it is considered that in peak periods
traffic may amount to 6300 telegrams per
hour, the advantages of this new system
are obvious:

— exchange of telegrams (automatic
checking, routing and transmission of
all telegraph traffic);
— systematic recording of telegrams and
preparation of various statistics;
— charging; the magnetic tapes prepared
in the computer centre are used for
invoicing by the PTT electronic computation centre;
— subscriber installation breakdown service in the Zurich telephone district;
the information required appears on
the screen of a Uniscope apparatus;
— correction and routing of messages with
unclear instructions which the computer
has refused to record by normal
means.
The computer centre will be established at
Zurich, the focal point for traffic. The
computers will be connected to the network
by fixed circuits and selector circuits. To
ensure almost absolute. reliability, three
identical computers are to be provided,
each dealing with the same programme and
working independently of each other (triplex system). If one of the installations
breaks down, the two others will still be
capable of operating perfectly. The data
provided by the three computers are
compared and must correspond exactly.
One installation would, in fact, suffice to
handle the traffic without any restriction.
With the new system many inter-office
connections can be dispensed with; the
computer centre at Zurich will be connected by a fixed star network to the six main
telegraph offices in Switzerland (Basle,
Berne, Geneva, Zurich, Lausanne and
Lugano).
The following also will be connected to the
centre by selector circuits:
— forty other Swiss telegraph
equipped with teleprinters;

offices

— 250 post offices equipped with a teleprinter;
— 1200 towns in Europe;
— 8500 private telex subscriber lines.

— saving in time as compared with manual
methods involving retransmission from
one teleprinter to another;
— saving in staff (an important asset in
view of upward trend of salaries);
— increased reliability through automatic
checking by the computers;
— automatic recording of telegrams to
meet the most varied requirements;
— data obtained automatically for accounting and service operation.
The triplex system guarantees uninterrupted service. It is new in many respects and
foreign Administrations are already showing interest in it.
The first series of computers will be delivered in the first half of 1968; it will be
similar to the two others and will include:
— one 418 Real Time computer with
56 magnetic-core storages;
— two bulk storages;
— one intermediate storage for telegraph
traffic handled over 48 hours and related equipment for connecting circuits.
This series will be completed in stages. To
the triplex installation will be added two
card-processing and 42 screen apparatuses,
special facilities for comparing data and
magnetic tape devices.
The special programming required has
been entrusted to twelve programmers of
the contracting firm and six of the PTT,
who are collaborating with many other
organs of the PTT.
The construction of the computer centre
at Zurich will enable all telegraph offices
to be transformed and modernized in
succession. It will be possible to reduce the
number of equipments, thus simplifying
and streamlining the service. Thanks to
this undertaking, the Swiss telegraph will
be in a position to continue to give the
best possible service to its customers. —
Entreprise des PTT suisses.
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telecommunications training
in Thailand

by
P. L. DUBOIS
ITU expert

The Thailand Training Centre

A

little more than six years ago, the
Government of the Kingdom of Thailand decided that it would be necessary
to upgrade and expand public telecommunications in keeping with the rapid
expansion of other forms of communication and industry which were taking place
in most parts of the country. As a result, in
December 1964, an agreement was reached
between the Government of Thailand and
the United Nations Special Fund by which
assistance would be given, through the
International Telecommunication Union,
in establishing and developing a Telecommunications Training Centre. It was
anticipated that, during the succeeding five
years, the Centre would reach the stage of
being a fully operational unit capable of
carrying on without further assistance. The
progress which has been made during the
first two and a half years shows quite
clearly that it will be possible to meet this
objective. The Government has constructed and equipped buildings and equipment
has been provided by the Special Fund;
the United Nations staff, a Project
Manager and eight specialist experts have
154

been working with specially selected local
personnel. The Centre has already the
capacity to accept more than 230 students,
in different specialities of training and will
soon exceed the planned capacity of 300.
In the initial stage most of the training
which has taken place concerns the
technical aspects of telecommunications. It
is understandable that this would be so,
because of the large increase of complexity
in the newly introduced technology and
also because of the essentially technical
nature of the undertaking. At the same
time it has been recognized that there are
similar requirements to prepare and
upgrade the personnel concerned with the
business management, administration and
operation of the system.
The over-all training plan has been
initiated on the basis of induction and
preparatory courses followed by specialist
courses. The specialist fields have been
divided arbitrarily into: telephony and
switching; microwave radio (broad-band
and medium capacity); HF and VHF
radio (low capacity and single channel);
transmission and carrier; telegraphs; outside plant; traffic and estimating; cost, and
stores accounting. Experienced staff normally enter specialist courses without first
attending preparatory courses.
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The training plan

The plan for training has been developed
jointly by the ITU experts and the local
staff and is designed to suit the circumstances which exist in Thailand. Since
training is a continuous process, every
attempt has been made to foresee future
social, economic and technical developments, and to incorporate sufficient flexibility for minor adjustments to be made
without the necessity for major changes.
The work of the Training Centre must be
complementary to and take advantage of
the available educational institutions.
The educational system of Thailand
provides for primary, secondary and
tertiary levels of education, with a
complete range of disciplines at secondary
and tertiary level. Secondary education
carries through to the 12th or 13th
scholastic year, one stream being designed
for University entrance, while the other
streams cater for " vocational" education,
either leading to Technical Institute or
terminating earlier. Technical Institute and
Universities provide tertiary education. A
diploma from a Technical Institute typi-

0 - Playing field
1, 2, 3 - Training (general technical)
4 - Administration
5 - Car park
6 - Training (outside plant)
7, 7A - Water supply
8, 9 - Watchman

10 - Motor fuel
11 - Amenities (food and recreation)
12-21 - Staff housing
22-25 - Student housing
26 - Garbage disposal
Area: 70 000 m2 (not to scale)

Plan of Training Centre compound

cally represents the completion of 15 years
while a University degree usually represents 16 years total education. Entrance to

tertiary education is by a relatively
selective examination, with considerably
more entrants than available places. In this

context it is feasible to select suitable
educational levels and disciplines in terms
of the most suitable background and the

TELECOMMUNICATION JOURNAL - VOL. 35 - IV/1968

1 55

1.
General view of the Centre
2.
Trainee performing measurements on carrier
system, transmission equipment practice room
3.
Trainee performing project
laboratory-lecture room

(resonance)

in

availability of potential candidates for
training courses.
Equating the
end product
establishment
in table 1, on

available input level to the
requirements enables the
of the broad pattern shown
page 158.

Unfortunately, the numbers available in
categories a) and b) represent only about
one quarter of the annual requirements.
This condition has made it necessary to
direct the training of newly recruited
graduates from Technical Institutes towards the operation and maintenance of
broad-band and medium capacity microwave and carrier multiplex systems, taking
advantage of their prior background in
mathematics and electronics. By making
available specialized training to selected
individuals from this group, a partial
solution can be found to the problems
arising from the shortage of engineers.
When larger numbers of recruits become
available from Technical Institutes, it will
be appropriate to use this source of
recruitment for training in other specialities.
The large remaining requirement for
technicians can be met by entering the next
educational level, the High School graduate, where relatively large numbers are
available. In this case, it is necessary to
commence training with a broad base of
applied technology, a condition which
involves the expenditure of a considerable
training effort. The development of higher
vocational education schemes which include radio and electronics can offer future
possibilities of obtaining candidates requiring less basic training, thus reducing
the training effort in harmony with the
increased technical content of the educational system.
Because of the unique nature of its work,
the Training Centre has been conceived as
a medium for the performance of " inservice " training where the candidates for
courses should be either newly recruited or
experienced personnel of the operating
organization. It should preferably be an
integral part of the operating authority,
staffed by people who are conversant with
the requirements, by practical experience
in the work situation, whose interests are
identified with those of the organization
and who regard their period of duty with
the Centre as an important step in their
over-all career in telecommunications. By
ensuring that the trainee is already an
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employee with an assured future, his
training can be directed towards the needs
of his present or future job situation. With
this approach, where a unity of effort can
be established between the Training Centre
and its customers, the operating groups, it
becomes possible to organize and adjust
the training effort to meet both short and
long-term requirements.
Irrespective of the level of qualification or
skill, the constant development in technology makes ever-increasing demands on the
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knowledge of the personnel who look after
the telecommunication system. To meet
this need, the training plan includes a
series of courses, each of a definite and
limited objective, designed to introduce
new knowledge and its application and to
develop latent abilities.
The development of the most suitable
training methods is dependent on the
background and natural characteristics of
the students. The present generation of
new recruits are products of an educa-

tional system which favours the development of the powers of memory rather than
the reasoning powers, due partly to
tradition and partly to the limited
availability of text books. English is the
second language, but the standard of
comprehension of a typical High School or
Vocational School graduate does not
encourage him to study from English texts.
At the present stage of national development there is no tradition of exposure to
an industrial environment in the trainee's
social background and in most cases, his
first introduction to a technical environment occurs when he enters the Training
Centre. These factors tend to reduce the
effectiveness of training methods which
depe.id on the development of inductive
thought processes and favour the maximum application of training within the
functional context of the technological
situation. Fortunately, the personnel available for training are very good students
with a deep inherent respect for knowledge
and a high degree of aptitude in learning
from demonstrations and from guided
practical work. This situation makes it
desirable to introduce in all courses the
highest possible content of laboratory and
practical work, to add reality to lectures
by extensive use of demonstration equipment which relates theoretical concepts
directly to their application in telecommunications and to encourage a high level
of class participation during lectures.
The training process, designed to suit the
trainee to the work situation, is primarily
concerned with the development of applied
skills and the success of the process can be
gauged only from the results produced by
the end product. Instructors are preoccupied with formal training while field
supervisors are mainly interested in the
immediate capabilities of their staff, but a
real appraisal of the effectiveness of
training can only be made by combining
both points of view and the establishment
and development of effective training
programmes requires a constant feedback
of information from the field to the
Training Centre and vice versa. This
information must relate both to the course
and to individual trainees. One way to
develop this situation is to design training
plans so that the trainee leaves the Centre
to become a member of the work force as
soon as he reaches the stage where he is
capable of performing relatively simple
tasks. As his skill level increases and his

aptitude develops by exposure to the
working environment, he can return to the
Centre for the next stage of formal
training. This concept of " sandwich"
courses has been found valid in both
technical and non-technical fields. Giving
the trainee the opportunity to perform
" real work", as distinct from the
" artificial work" done under Training
Centre conditions, provides added interest
and understanding while his acceptance as
a member of the work force encourages
identification with and loyalty to the
employer organization. The exposure to
the technical environment assists in more
rapid assimilation of subsequent training,
which together with the value of the work
which he performs, has the effect of
reducing training costs. Better appraisals
of trainee ability can be made by
combining reports from the field and the
Centre, thereby reducing the possibility of
unneccessary drop-outs during the training
periods.
The need to optimize training costs, and to
minimize loss of staff during and after
training favours the training of personnel
for specialist tasks. At the same time, staff
located at remote small centres need a
wide range of skills. The pattern of
increased specialization develops with the
growth of the organization; therefore
training plans must have sufficient flexibility to adapt to changes in the work
requirement. Thus, specialization is introduced as early as possible in all training
courses, after first ensuring that the trainee
has a general background adequate for
entry into one or more fields of specialist
training and for an appreciation of the
functions performed in complementary
fields.

Technical training

The main efforts of the Centre have been
directed towards the training of technicians where two approaches have been
developed through regular courses and
special courses. Regular courses are
commenced each year with the objective of
developing new recruits to technician level.
Special courses, of one week to three
months duration, are provided mainly for
the development of existing personnel. In
many cases the course content is equi-

valent to that of appropriate sections of
the regular courses. There are two
" regular " technician courses, one known
as the " toll-technician " training scheme
and the other the " technician-in-training "
scheme.
The toll-technician scheme is designed to
accept entrants who have graduated from
a Technical Institute and to train them in
the operation and maintenance of the
microwave and carrier multiplex systems
used on the country's back-bone routes.
Because of field requirements* all candidates have been trained in both fields of
radio and transmission. The duration of
the course is ten months and, after
successful completion of the course, the
candidate is regarded as a qualified tolltechnician. A summary of the course is
given in table II. The details in the right
hand column are not comprehensive but
serve to indicate the level reached at each
stage.
All elements of the course have a high
level of practical content, with the trainees
performing laboratory projects or working
on real equipment for more than half of
the time.
The technician-in-training scheme provides
the opportunity for High School graduates
to enter an organized course by which they
can develop the skills necessary to become,
as the first stage technician and, as a more
advanced stage, senior technician. This
latter level is to be regarded as equivalent
to that of toll-technician. Most of the
recruits have followed the " academic
stream " in their secondary education, and
hence enter with no significant technical
background. Consequently, the first year's
training, which takes place in the Centre,
is designed to give them a firm foundation
of fundamental principles and practical
skills to support subsequent specialised
training directing the application of these
principles to particular items of equipment
and plant. After the first year, the trainee
is assigned to a particular section of the
field staff", where he is regarded as an
effective member of the work force,
performing progressively more skilled
tasks as his experience and training
increases. After the successful completion
of three years' training, he reaches the
level of technician. Because of the field
requirements, initial candidates have been
directed, after the first year, to the
specialist fields of outside plant and
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Table II
Toll-technician training

Table I

▼

Type of position

Technical
Engineer
Senior technician

Senior technician
or Technician

Educational
background

Training

a) University degree

Selected courses

Operational
Traffic officer

Telephone operator
(long-distance and
international) and
Supervisor

Time
(weeks)

Level reached

Electronics

7

Electronics and associated
circuitry including filters,
amplifiers, detectors, oscillators

Advanced electronics

6

AM and FM transmitters
and receivers, antennae,
locating and rectifying
faults

Transistors

5

Amplifiers, detectors, rectifiers, switching circuits

Pulse techniques

3

Wave shaping circuits,
generators, television signals

b) Technical Institute diploma

Technician-intraining course
(3, 4 or 5 years)

c) Higher Vocational School
graduate

Power plant

4

Batteries, chargers, generating sets

d) High School
graduate
(12th grade)

Microwave techniques

4

Microwave transmitters
and receivers, waveguides,
radiators, measurements
and adjustments

Microwave equipment

4

All routines, measurements
and adjustments of particular working systems

Transmission systems

5

Carrier for multiplex broadband
systems,
transmission requirements and
measurements

Transmission equipment

3

All routines, measurements
and adjustments of work- .
ing systems

Selected outside
plant course

e) Lower Vocational School

Traffic officerin-training
course (1 year)

f) University
degree or diploma

Selected courses

g) High School
graduate

telephone switching but future additions to
the course options will permit the extension of the scheme to other fields such as
telegraphs and minor route radio systems.
A summary of the first three years'
training is given in table III.
The following variations are possible
within the framework of the scheme:
a) as recruits become available with a
technical background, the course can be
entered at a later point;
b) while the training after the first year is
essentially in one field, special arrangements can be made for a trainee to attend
courses in more than one speciality if
required by the work situation;
c) the relative time devoted to field work
and training in the Centre can be readjusted readily as required by technological and organizational changes.
158

Section of course

Radio/Transmission course
(10 months)

,

Skilled artisan

^

Provision is made for a further two years'
training, for selected technicians to reach
senior technician level. In this extension
period, the trainee attends the Centre for
six periods, each of one month, for
specialist training, sandwiched between
periods of field work thus ensuring that he
has acquired experience commensurate
with his level of technical knowledge.
For the training of experienced staff an
annual programme of special courses is
established to meet the needs of the
operating groups. These courses can be
separate entities or can be assembled to
form a series to meet an organized
requirement, the same subject material
forming the basis for the specialist
portions of the regular training courses.
Courses have been developed in all
specialist fields, at levels ranging from
skilled artisan to professional engineer.
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Training of traffic staff

A training scheme has been drawn up for
the development of managerial staff. The
course is 42 weeks in length and includes
27 weeks of formal courses in the
Centre. Guided field work is interposed between periods of attendance
at the Centre. The course includes
training in:
a) telephone service facilities; national
and local networks; operating procedures
and techniques; elementary traffic measurements ;
b) traffic theory, measurements, calculations; staffing of exchanges;
c) exchange management; call routing;
advanced operating practices; transmis-

sion standards; subscriber dialling; development surveys;
d) automatic national operating; international operating; charging principles;
private exchange facilities and operating;
traffic studies, development studies.
Short courses are provided for the training
of telephone operators and supervisors, in
each case having a high practical component, most of the tuition being given in
the actual work situation.

Training of administrative staff

Training for this type of personnel has
commenced with a series of courses
dealing with estimating, procurement,
stores administration and cost accounting.
Combinations of course units can be
arranged to suit levels of staff from senior
storeman to middle management. Even in
this type of course it has been found
effective to include practical work, in the
form of exercises designed to consolidate
the lecture.

Training
location

Training
Centre

1st year

2nd year

(Common
core)

(Common core)

Applied
electricity

Telecom, principles

Applied
techniques

Telecom, techniques

Applied
mathematics

Telecom.
mathematics

Applied
drawing

Telecom, practice (150 hrs.)

Building design

Training courses were commenced in
temporary accommodation, while work
was proceeding on the design and construction of a new building on the outskirts
of Bangkok. The new complex includes
buildings for training, administration,
student and staff living quarters and the
ancillary requirements of a self-contained
establishment. While the training facilities
can accommodate about 350 students at
any one time, it has been sufficient to
provide hostel accommodation for 150 to
cater for students from country centres.
The need to optimize building and
operating costs in relation to training
requirements has resulted in the development of four main types of training
accommodation:
a) combined laboratory-lecture rooms
each with a normal capacity of twentyfour students;
b) specialist instruction rooms, each for
up to twelve students;
c) equipment practice rooms, each designed
to house typical working equipment

3rd year

Homework

Table III

Homework

(1530 hrs.)

Field work

Nil

Specialist Unit
courses
(minimum 280 hrs.)

installations, where trainees work in small
groups;

Specialist
Unit
courses
(minimum 300 hrs.)

Programmed field work under
guidance and supervision, plus
correspondence homework

d) general purpose lecture rooms, each
capable of accommodating up to forty
students.
The lecture laboratory rooms, each 8 m by
12 m are designed mainly for regular
courses of long duration. Twelve benches
are provided designed to be suitable for
receiving lectures and for performing
project work. Each bench accommodates
two trainees and provides access to AC
mains, variable DC power supply and
other types of electrical services. Each
room has a small associated store room, so
that project equipment can be readily
available as required. Correct use of this
facility reduces loss of time, avoids the
disturbance associated with frequent
changing of rooms and encourages the
use of project and demonstration equipment in direct association with lessons.
Instruction rooms, normally 8 m by 8 m,
are intended for specialist training in
particular subjects, such as switch and
relay adjustment, maintenance of telegraph machines and transmission techniques. Each room is fitted with benches or
assemblies designed for the particular
requirements of the most important aspect
of its specialized purpose.
Equipment practice rooms, 10 m by 10 m,
have been provided where trainees can
receive instruction and work on installations of equipment similar to that which
is used in the field. With these facilities
trainees have the opportunity to work with
live equipment where they can perform
routine tests and measurements and learn
how to deal with a variety of simulated
fault conditions, experience which would
otherwise be possible only over a long
period of field work. In most cases, each
equipment practice room has an associated
store where testing equipment can be held
ready for immediate use.
Experience has shown that with the wide
variety of courses there is still value in
retaining a small number of general
purpose lecture rooms, economically equipped with a chalk board and folding chairs
fitted with arm rests for taking notes. Two
such rooms, each 10 m by 12 m are
provided, divided by a moveable partition
which, when opened, allows the use of the
larger area as an assembly room.
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Plan of laboratory-lecture rooms

First floor plan

Ground floor plan
(not to scale)

Conclusion
The work being done in Thailand represents an attempt to produce, in a relatively
short space of time, training facilities
similar to those which have been developed progressively, over many years, in
more experienced administrations. The
effects of a network expansion programme
on an administration with a limited
number of experienced staff makes it
necessary to get new people into the field
as quickly as possible. The relative value
and importance of formal training and the
abilities acquired by experience in and
exposure to the working environment must
be assessed and a compromise must be
reached between the period of training and
the urgency of the field requirement.
Developments in the types of equipment
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available result in a reduction of first
echelon maintenance but demand a higher
level of knowledge and skill concentrated
in relatively small groups of personnel.
Standards of training must be re-assessed
in relation to the level of development
reached by and the types of equipments
used in and planned for the national
systems. Operating groups, hard pressed
by their immediate commitments, must
make sacrifices in providing some of their
best officers to become instructors, in
order to obtain trained staff at some time
in the future from a Training Centre
whose capabilities have not yet been
demonstrated. Against the background of
all these and many other factors, decisions
made on plans and programmes, at the
earliest possible point in time and often
with a minimum of data, must be valid for
a relatively lengthy period.
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The success of such a project is largely
dependent on the extent to which national
and international staff, by mutual cooperation, are able to select and determine
the most suitable training methods and
techniques, to adapt them to the local
situation and to produce from this
combination a system of training favourably accepted by both the telecommunication administration and the trainees.
While expert assistance provides the
essential stimulus and advice, it is the
national effort which will produce the
long-term results, through the medium of
trained administrators and instructors
fully conversant with the plans, aims and
objectives of their own organization and
their own country.
(Original language: English)

the new Moscow
television centre

by I.V. OSTROVSKY

and V.B. RENARD

T

new television centre that has just
been built in the Ostankino district of
Moscow will comprise the existing studio
and control block at Shabolovka, the
studio and control blocks that have just
been put up at Ostankino, the mobile
equipment park for outside broadcasts, the
new television transmitting station, and
the long-distance transmission unit for
internal and international exchanges of
television programmes by radio-relay links,
including space relays and cables.
HE

The new Moscow television centre will
broadcast five regular television programmes, one of which will be completely
in colour, although colour sequences may
be inserted in any black-and-white programme received on conventional television sets for black-and-white reception.

station and the television tower are being
built on the other site, which covers about
12 hectares.
Studio and control blocks
There is a strong and growing trend away
from live programmes broadcast once only
towards programmes recorded on magnetic tape or film. This, and the considerable
growth of inter-urban programme exchanges, have necessitated a radical change
in television technique.

At least three of the six will be
simultaneously retransmitted to other
towns in the USSR and to the Intervision
network for the international exchange of
television programmes.

By the new method, all programmes—whether they be produced in the
studio or relayed from another centre—are
directed to the central programme department which distributes them among the
various programme sub-departments, of
which there must be at least as many as
there are channels served by the centre.
Each programme sub-department which
produces the final television programme
has its own commentator's studio with
two cameras to transmit pictures of the
commentator, an " electric curtain " device
for marking interludes in programmes,
vision tape recorders, television cameras
associated with telecinema projectors (16
and 35 mm film), an epidiascope and a
monoscope.

The centre occupies two adjacent sites:
one of them, covering an area of 8 hectares, will accommodate the studio and
control blocks, while the new transmitting

Since the studio and control blocks are
freed of responsibility for transmissions,
except for their own studio broadcasts,
they can devote much more time to

A sixth programme is also planned for
other towns and countries situated in
different time-belts.
The six television programmes will have a
total duration of 50 hours per 24 hour
period.

rehearsals (on their own closed circuit) or
to making films or video recordings; in
this way the number of such blocks in the
television station can be kept to a
minimum.
The studio control sections have been
fitted with modern video and sound
equipment designed for the new television
transmission technique, to ensure that the
transmissions are of high quality with a
minimum amount of manual regulation
and switching, and to produce a stable
picture and satisfactory transfer from one
picture source to another in the course of
the same programme.
A translation and commentary service has
been organized in the central technical
services for incoming and outgoing programmes; it comprises speaker's booths
and associated equipment.
The new studio and control block also
includes a video recording service to build
up a film library (broadcasting duration of
200 hours a year) and news reels (3000
hours a year, including 500 hours of short
features).
Four specially equipped studios and
control rooms have been installed to
record films for this film library. A special
video and sound recording section catering
for ten control rooms is being built for
recording " shorts " and for test takes. It
will use sound and vision tape recorders of
new design for this purpose.
-
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All the service premises of the television
centre are equipped with special monitoring sets showing the final programmes
and rehearsals; these sets receive the RF
signals transmitted from the local repeater
over a special cable.
The picture and sound quality of each final
programme is continuously monitored by
the technical monitoring service which is
equipped for checking AF and radio
transmissions.
A single building, about 1.1 million cubic
metres in volume, houses all these services,
including the studios and control rooms,
production workshops, rooms for pro-

electrically-driven vehicles will be used to
convey persons and materials (films,
magnetic tape, scenery and equipment,
boxes of costumes and other studio
accessories).
The buildings are mostly made of prefabricated reinforced concrete. The various
cellular units measure 9 x 9 m and 6 x 9 m
and are 3.6, 4.2 and 6 m in height; the
studios have double brick walls 380 mm
thick.
All the technical rooms
ditioned.

air-con-

A total of 15 000 m3 of sound-proofing
material has been used to reduce the noise

gramme and technical staff, and offices for
editorial and administrative staff.
These premises have a total usable floor
space of about 173 000 m2. There will be
two studios each with an area of 1000 m2,
seven 600 m2-studios, five 150 m2-studios,
seven 50 m2-programme studios, and the
associated equipment rooms, sound recording studios, rooms for the production
team, viewing rooms, artists' dressing
rooms, make-up and rehearsal rooms,
workshops, store rooms, cinema laboratories, communication services, administrative and editorial offices, a medical
centre, a restaurant and several cafeterias.
There will also be a lecture room seating
800 people and a television museum.
Thirty-eight lifts, with maximum loads
ranging from 100 to 5000 kilograms, and
162
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1
One of the studios of the Ostankino television
centre
2
Earth station of the Orbit network
3
General view of the Ostankino new television
centre and tower
(Ministry of Postal and Electrical
Communications of the USSR, OIRT)
produced by more than 200 autonomous
ventilating systems to a permissible level.
The building has about 10 000 m2 of raised
flooring for sound proofing purposes,
while tens of thousands of square metres
are covered with special materials designed
to ensure the specified degree of sound
absorption in the studios and give them
good acoustic properties.

The television studios are illuminated by
floodlights and spotlights which are largely
automatic; suspended telescopic devices
enable the light sources to be ranged in six
different directions, the voltage being
regulated without the use of contacts by
means of magnetic amplifiers and programmed devices which automatically
position the light sources in accordance
with a pre-established plan.
Scene-shifting and the placing of " props "
is also highly mechanized with pulley
systems and platforms which are moved
up and down by remote control.
The transmitter station

The new television transmitter station is to
replace the station operated at present by
the Moscow television centre. The existing
station was built in 1947 and no longer
meets present requirements.
The new station has been designed for the
simultaneous transmission of five television programmes (including one in
colour) and six VHF FM sound programmes. The transmitters are designed to
enable the number of colour television
programmes to be increased later without
the need for radical changes in the
equipment.
These VHF and television programmes
will be reliably received within a radius of
at least 120 to 130 km, so that people
living in greater Moscow and the surrounding area will receive programmes
from the Moscow centre direct.
The main building of the new transmitting
station is a tower of reinforced concrete
which stands on its own and has a total
height of 537 m (including the metal
antenna section which measures 148 m).
[This tower was described in the Telecommunication Journal, October 1967,
page 380.]
All the technical services of the transmitting station will be housed inside the
tower, so that no special technical building
within the precincts has been planned as is
normally the case.
The new television centre is designed to
serve a larger area and to broadcast more
programmes simultaneously than in the
past. The new transmitting station will
also provide much better transmission
performance and a considerable increase
in the field strength of the television signal
in the city and its immediate surroundings.

In this way various types of interference
will be avoided and it will be unnecessary
to erect a large number of outside
antennae. A long-distance transmission
service is also planned for inter-urban and
international exchanges of television programmes via radio-relay links, cables and
satellites, and special sections to receive
transmissions from mobile television stations and stationary television retransmission centres together with their antennae are to be installed.
Several meteorological instruments will be
installed at the top of the tower up to a
height of 525 metres. Special yards up to
10 metres in length and projecting at an
angle of inclination of 120° have been
fitted for this purpose at different levels.
This will be the only meteorological
station in Moscow operating continuously
at such an altitude.
The new transmitting station will be
equipped with special high-power sound
and television broadcasting transmitters,
plus the associated control and monitoring
equipment. Moreover, new switching and
distribution equipment has been developed
for long-distance transmissions.
The five television programmes will be
broadcast by four 50/15 kW transmitters
which will operate in channels I, 11}, VIII
and XI respectively, and one 25/5 kW
transmitter which will operate in the UHF
band (channel 33).
The six VHF sound programmes will be
broadcast (using frequency modulation) by
two 15 kW transmitters, each one being
responsible for 3 programmes.
The transmitting stations are all designed
on the principle of addition of the power
of two independent transmitters. Each
VHF television station is accordingly
composed of two identical picture transmitters, producing peak envelope powers
of 25 kW, and two 7.5 kW transmitters for
the sound track.
The VHF FM sound broadcasting transmitters are designed on the same principle.
The UHF station will have two 12.5 kW
transmitters to transmit the video signals
and two 2.5 kW transmitters for the sound
track.
The powers of each pair of transmitters
are added together by special bridge
devices, which make the station extremely
reliable and guarantee virtually uninterrupted transmission even if the power is
halved by the failure of one of the

transmitters, the transmitter which remains
in operation being connected to the bypass of the power addition device.
New high-output antennae are being
installed for all these sound and television
transmissions. The antennae gain will be
of the order of 10, giving an effective
radiated power (taking into account the
efficiency of the feeder) of about 400-450
kW for each station working in the VHF
band.
The antenna for the UHF sound broadcasting transmitters will have a gain of the
order of 30, which will produce an
effective radiated power of about 700-750
pW.
Irregularities in the horizontal polar
radiation pattern of all the antennae do
not exceed ± 2.5 dB. The main beam of
the vertical pattern is inclined towards the
surface of the earth by one degree so as to
increase the power received on the ground.
Special precautions have been taken to
eliminate blind zones in the neighbourhood of the transmitter, the power supply
for the intermediate stages of each
antenna being slightly dephased.
The antenna mast of the new transmitting
station will be the highest structure in
Moscow.
For this reason, apart from purely
functional considerations, great care was
taken with the aesthetic aspect of the
construction, which is of great architectural value.
The tower consists of two basic parts. The
lower part, which reaches a height of
385.5 m, is made of monolithic pre-stressed
reinforced concrete. The upper part, up to
a level of 537 m, is made of lengths of steel
tube of various diameters, on which the
main antennae are being mounted.
The antenna at the top of the tower, and
those installed on the main reinforced
concrete structure are for VHF transmissions.
The tower is 60 metres in diameter at its
base, narrowing to 18 metres at the height
of 63 metres; the diameter of the top of the
reinforced concrete section is 8 metres.
The rooms inside the tower for the
equipment etc. have a total volume of
68 000 m3.

The television centre for all the Republics
of the Soviet Union will be finally
completed in the course of 1968.
(Original language: Russian)
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intercontinental
colour
television
by Georges VALENSI

'TWERE are three reasons why the question of intercontinental colour television broadcasts via stationary or quasistationary satellites is particularly important at the present
time. Firstly, economic and cultural links between countries
are increasing all the time, especially between the highlyindustrialized nations such as those of North America,
Europe, and Japan. Secondly, more and more stationary
(Intelsat) or quasi-stationary (Molnya-type) satellites are
being launched and technological progress in this field is
rapid and promising. Thirdly, it is becoming necessary for
highly-industrialized countries whose industrial centres and
universities are situated far away from one another to distribute nation-wide colour television programmes to cope with
the problem of turning out more scientists, engineers and technicians and providing further training for them.
The problem of intercontinental colour television broadcasts
via satellites is quite complex because of language
differences, the difference in television standards (525 lines
and 60 fields per second in the United States, 625 lines and
50 fields per second in Europe), and the differences in the
chrominance coding methods used (NTSC in the United
States, SECAM or PAL in Europe).
High-power earth stations equipped with very large antennae
(25 metres in diameter) already exist in the United States,
Japan and in various parts of Europe. In the near future, other
less industrialized countries will probably have at their disposal less powerful earth stations with medium-size antennae
(10 m in diameter) capable of receiving colour television
programmes, extracting the necessary luminance information
from them and broadcasting these programmes in black and
white with a commentary in the local language.
For intercontinental transmissions of this kind, that are sent
through a satellite (stationary or quasi-stationary) (Sat,
164
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figure 1) between a powerful earth station (STA) which
receives the programme for transmission and an earth station
(STB) in another continent (which can have a large or a
medium-size antenna), the width of the frequency band occupied in the radio spectrum has to be kept as narrow as possible, yet facilities have to be provided for about five simultaneous commentaries in five languages, test signals (for
maintenance and operation of the transmission channel) and
possibly coded telegraph signals giving brief programme
summaries.
Fortunately, the television standards concerned (United
States and Europe) use the same field-synchronization signals
(ti) and the same line-synchronization signals (tt), the sequence of the (tt) signals proceeding without interruption
during the field-blanking interval (Tt), i.e. between two different fields. Moreover, each line consists of two periods: the
line-blanking time (TJ allocated to the (tt) signal and
its back porch; and the picture time (T ) allocated to the
video signal (VS). Since nearly all earth stations are operated by experienced technical personnel, it is possible without
increasing costs excessively to equip them with a syncgenerator (GS) able to produce standard ti and tt signals. In
this way, a clock signal (t) merely has to be transmitted at
the beginning of each picture line of duration (Ts+T ). This
has the following advantages:
v

v

1) there are no errors in the transmission of synchronization
signals due to defects in the transmission channel (STA,
Sat, STB, figure 1);
2) during the line-blanking time T , the clock signal T is
transmitted followed by a three-unit binary code ci or ct
indicating the beginning of a field or the beginning of a
line within the field; in addition, as shown in the Annex,
it is possible to transmit five coded sound signals (S) with
s

a five-unit binary code (cS), the sounds being sampled at
a line frequency of 15 625 sec , which is compatible with
15 625
an audio frequency band of the order of —-— = 7800 Hz;
-

1

3) during the field-blanking time Tt, it is possible to transmit
(instead of the video signal VS) the test signals (T) for the
maintenance of the transmission chain (STA, Sat, STB)
followed by coded telegraph signals (T) with programme
summaries.
It is assumed by way of example that the colour television
programme is produced in the United States (country A)
according to the American standards (525-line pictures of
60 fields per second and NTSC chrominance coding), and
that (VSA) is the video signal that has to be transmitted to
country B (in Europe). It is further assumed that the transmitter station STA, which picks up the programme through
its antenna and radio receiver (RA), has a standards converter (60 fields, 525 lines/50 fields, 625 lines) (labelled (TN)
in figure 1 *) and that there is also a chrominance transcoder
(TC, figure 1) for switching over from the NTSC system to the
PAL system used in the European countries (B). The European countries (B' B") belonging to the SECAM system,
which receive the programme either through transmitter
(EB) of station STB in country B after retransmission
through the satellite (Sat) or directly by steering the antennae of their earth stations (STB', STB") in the direction of
the satellite (Sat), will obviously have to transform the
(VSB) signal of the PAL system into a signal conforming to
the SECAM system. At the station STA, the sound S of the
programme is translated into five different languages, after
sampling at a frequency of 15 625 sec , and the five-unit
codes cS are produced. For the sake of simplicity only one
sound channel is shown in figure 1 together with its samplercoder device (DqcS). (DqcT) is a sampler-coder device
that is fed by maintenance test signals and is associated
with a telegram coder; (cT) stands for one of the binary
codes corresponding to a test signal or a telegram component.
-

1

Use of a 5-unit binary code cS makes it possible to discriminate 32 loudness levels. Figure 2a), in which the x-axis
represents the number (n) of pulses per binary code and the
y-axis the " optimum value " of the non-weighted signal-to[S\
decibels, at the output of a modulated
noise ratio

* To convert American standards to the European ones, use can be made
of the device described in an article by P. Rainger, " An All-Electronic
Field-Store Television Standards Converter" (EBU Review, 103-A
Technical. June 1967).

pulse-code telecommunication channel, shows that with a
5-unit code the sound wave S reproduced at station STB will
have a level 30 dB above the noise (this " optimum value "
being the value for which the outside noise and the quantization noise (inherent in pulse-code modulation) make equivalent contributions).
It is only during the field-blanking time Tt that the binary
codes (cT) relating to the test or the telegraph signals are
transmitted in place of the absent video signals VSB. For the
duration of one picture field it is possible therefore to transmit (for each picture line) the clock signal t, a three-unit
binary code ci or ci and finally five codes cS for the five
European languages, this sequence (x, ci or ci, cS) occupying
the time (Ts) generally allocated for the line synchronization
signal (ti). The video signal VSB is then transmitted during
the time Tv. During the field-blanking interval (i.e. between
two successive fields), the whole sequence (x, ci or ci, cS)
followed by codes cT is transmitted several times in succession, the number of times corresponding to the ratio of the
field-blanking time Tt to the line-blanking time (Ts + TV).
In figure 1, (SVS) is a "video-synchro separator", which
produces at its two outputs: 1) the field-synchronization
signal ti whose integrating circuit (int) extracts a short pulse
(fti) corresponding to the leading edge of signal ti, and 2)
the line-synchronization signal ti whose differentiator (der)
extracts a short pulse (fti) corresponding to the leading edge
of this signal ti. Oci and Oci are devices which produce threeunit binary codes, ci and ci, characterizing signals ti and ti, respectively. With three units, it is possible to discriminate eight
different levels. Thus, an upper level can be given to signal ti
with code ci at (111), and a medium level can be given to
signal ti with code ci at (011). In figure 1, (uvi) and (uvi) are
flip-flops which produce positive rectangular pulses through
the action of the short pulses (fti) and (fti)', these positive
rectangular pulses open the electronic gates (pi) or (pi) at
the appropriate time, allowing code ci or ci, respectively, to
pass through to the radio transmitter (EA). Oscillator
(Gpc), which reproduces the colour carrier at the earth
station STA, feeds the "delay circuit (CTA) ", which in
turn controls the clock (H) and thus produces at the
beginning of each line a pulse (x) the duration of which clearly
exceeds that of one of the binary codes (ci, ci or cS, cT). This
delay circuit (operating through the circuits represented by
broken lines) controls the sampler-coder devices DqcS,
DqcT, the generators Oci, Oci of codes ci, ci as well as an
electronic flip-flop switch (CEA), which reverses at the line
frequency so as to allow through to the frequency modulator
(ME):
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1) during the line-blanking period
(t, ci or ci, cS);

(TJ, the sequence

2) during the remainder (Tv) of the line duration, either the
video signal (VSB) for the duration of one field or the
binary codes (cT) for the auxiliary signals T (test or
telegraphy) during the interval (Tt) between successive
fields.
In figure 1, (FTA ) is an electronic gate which is closed for the
duration of one field and is opened (during interval Tt) by the
controlling delay circuit (CTA). (Gfc) is an oscillator which
generates the frequency (fc) of the radio wave (e.g. 4 GHz);
the frequency modulator (MF) modulates this radio wave
alternately by visual information VSB or auxiliary signals cT
during each time interval Tv. After amplification by (EA),
the modulated radio wave reaches the antenna of the radio
receiver (RB) at the European earth station (STB) via the
satellite Sat.
At the output of the discriminator (D) of the radio receiver
RB at the earth station STB, there is an electronic switch
(flip-flop) (CEB) corresponding to the electronic switch
CEA of station ST A. This is followed by a converter (cda),
which transforms time-modulated pulses into amplitudemodulated pulses — the converter is a conventional device
comprising a blocked triode followed by an integratorlimiter triode. This system thus produces at the output of
cda a large-amplitude pulse (x) corresponding to the pulse
transmitted by the clock H of station ST A and this is followed by coded pulses of much smaller amplitudes corresponding to codes ci or d, cS or to code cT, which is only
present between successive fields.
In figure 1 (FA') is a high-pass amplitude filter which allows
through only the large-amplitude pulse t. As a result, at the
output of FA' a short pulse (x ) at the line frequency is
obtained which corresponds to the difference between the
clock pulse t and the coded pulses which follow. This short
pulse x' synchronizes the delay circuit CTB of station
(STB) through the circuit represented by an unbroken
line so that CTB remains synchronized with its opposite
number CTA in the transmitting earth station. The delay
circuit CTB synchronizes the flip-flop CEB with its opposite
number CEA at the earth station through the circuit represented by a broken line.
During the rest of the line-blanking time T , the ci (or d)
code and subsequently the cS codes can pass through the
low-pass amplitude filter (FA") to the electronic gates Px, P2,
which are normally closed. The short pulse x momentarily
s
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opens gate Px allowing either code ci or d through to the
decoder DcU for the duration of these three-unit codes ci,
cL These cS codes then reach the electronic gate P2, which is
opened for the duration of these cS codes by the short
pulse x' after a delay produced by the pulse delay device
(RS).- At the output of gate P2 there is the sound decoder
(DCS), which is controlled by the delay circuit CTB
through the circuit represented by a broken line and the sound
S then passes through to the radio transmitter EB. At the
output of gate Px there is the DcU decoder, the operation of
which is illustrated in figure la). A short pulse (either Ii for
code ci or Ii for code d) is produced at the output of DcU.
This short pulse opens either gate Pt or gate Pi allowing the
field-sync signal ti or the line-sync signal U through to the
transmitter EB—both signals (ti, ti) being periodically produced by the local sync generator GS, which is controlled by
the delay circuit CTB through the circuit represented by a
broken line.
The delay circuit CTB opens the electronic gate PTB through
the circuit represented by a broken line and allows through
the cT code for the test (or telegraphy) signals during the
field-blanking time Tt; these signals then reach the radio
transmitter EB at the output of the decoder DCT.
Figure la) reproduces cda, FA', FA", Px, P2, RS, CTB, DCS,
GS, Pt and Pi from figure 1.
The short pulse x'—the only one to pass through filter FA' at
the beginning of the sequence of pulses produced by cda—
operates the flip-flop (uvx). This produces a positive rectangular pulse (Ix) of the same duration as the 3-unit code ci or
d and opens the gate Px to allow this code through to the
delay line (LR) closed across an impedance (Z) equal to its
characteristic impedance. The pulses of code ci (111) or code
ci (Oil) are then stored in the ferrite cores (tx, t2, t3) spaced
along LL. After a delay corresponding to the duration of a
3-unit code produced by the pulse-delay device RS, this pulse
x triggers the reading line (EL) passing through the ferrite
cores, which then send in parallel the information which they
have stored to the inputs of (fpi) and (fpt). If the code received after the clock pulse is ci (111) and its level is distinctly
higher than that of code ci (Oil), the gate fpi, which also acts
as a high-pass amplitude filter, allows a short pulse (iti) to
pass through. This pulse blocks the output offpi for the duration of one line—this is represented schematically by the
dotted line in of figure la). If the code received after the clock
pulse is d, fpi is not triggered because the analog value of this
code is insufficient. On the other hand, fpi is triggered as it is
not inhibited by the dotted-line connection and it produces a
small pulse (iti).

opens the gate Pi to the line-sync signal ti for the duration of
one-line-sync pulse ti by means of the flip-flop uvi.
As the reading line LL is discharged, the pulse (T") produced
by the pulse-delay device RS operates the flip-flop uv2, which
produces a positive rectangular pulse (I2) of the same duration as the 5-unit code cS and opens gate P2, allowing code
cS through to the decoder DCS, which reconstitutes the
sound signals S accompanying the television picture.

Electric power radiated by the satellite (Sat)

If P is the power received at the first amplifying stage of the
receiver RB of the earth station STB (figure 1), and Pb is the
noise power of this receiver RB the straight line in figure 2b)
r

fs\

fs\.

fp \
r

will correspond to the equation I—J =2.2 ( — 1 where I — I is
the signal-to-noise ratio (in decibels) measured without a
Figure 1

= 40 dB (which corresponds to a

weighting network. At

measurement of about 56 dB made with the weighting network of the International Telecommunication Union), the
noise produces no annoying effect on the television screen,
even for a very attentive viewer. The following formula can
therefore be accepted:
40
P

P

'--2 >

<"

If TA (in degrees Kelvin) is the noise temperature of the
radio receiver RB antenna (figure 1) and TR is the noise temperature of this receiver RB, the following equation is obtained (account being taken of normal energy losses in feeders
and circuits):
Pb = k (TA + TR) B watts
(Figure 1a)

The pulse iti, produced by fpi when the delay line has received the information of code ci, operates the flip-flop uvi
and this produces a positive rectangular pulse (I() with the
duration of one field-sync signal ti. This pulse Ih applied to
the control grid of gate Ph opens this gate to the field-sync
signal ti produced by GS. The pulse itt, produced by fpt when
the delay line LR receives the information of code ci, also

(2)

where B is the bandwidth occupied in the radio spectrum (in
hertz) and k is Boltzmann's constant (/c =1.38 X 10~23 watts
per °K per hertz).
For a parabolic antenna pointing towards a stationary (or
quasi-stationary) satellite Sat and feeding receiver RB
through a parametric pre-amplifier situated at the focus of the
antenna, a value of (TA+TR)=300 °K is acceptable.
Hence:
40
40
P=—P„ = —(1.38. 10^23). 300. 5=75.3 . 10
r

2.2

"

20

5

(3)

2.2
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The satellite antenna gain (GJ varies inversely with the solid
angle (Q)—whose vertex is the satellite—and whose base is
the area on the earth covered by the satellite with an energy
level sufficient to ensure proper signal reception. If the stationary satellite Sat is a cylinder fitted with solar batteries and
revolving around its main axis, which remains perpendicular
to the plane of the satellite's equatorial circular orbit, the
satellite antenna can be one of two high-gain types:
1) a mechanically de-spun antenna, comprising a parabolic
reflector revolving around the main axis referred to above
but in the opposite direction to the rotation of the
satellite, and

2) phased-array antenna comprising a number of dipoles
uniformly spaced on a cylinder having the same axis as the
satellite, the dipoles being excited by means of ferrite
phase-shifters which are subjected to voltages in such a
way that the dipole signals are constantly added together
in one direction towards the earth. Either of these antennae provides a gain of about 20 dB, i.e. a power ratio of
100 as compared to an omnidirectional antenna.

Figure 2

If A is the " effective surface " of the antenna of the radio
receiver RB, the power received by this antenna, in accordance with formula (4), will be:
r

P G
Pr = 0Arr = -Z-J-A
4n d2
S

S

r

From this it is possible to derive the power P which the
satellite Sat must radiate:
s

P =P
s

Figure 3

where P is expressed in watts and B in hertz. If P is the
power radiated by the satellite Sat towards the radio receiver
RB (figure 1), and Gs the gain of the satellite antenna directed
to the antenna of RB, and (d) the distance between the
satellite and the earth, the power flux (0) per unit surface at
ground level through a plane perpendicular to the direction
of the satellite is:
r

s

0
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4n d2

GsA

r

r

= (75.3 . 10-

20

B)

471

Gs A

(5)

r

The effective surface (Ar) is about 0.7T, T being the real surn D2
face and I =
, where D is the diameter of the antenna
4
of the radio receiver RB. Thus Ar has to be replaced
71 D2
by (0.7——) and (GJ by 100.

As we are concerned with a stationary satellite, d= 36 000 km
= 36xl06m and d2= 1296 X 1012^ 1.3 . 1015. This yields the
following formula:
4 . it. 1.3 . 1015
P = (75.3 10"20 B)
100 (0.7 ti D2)
s

(4)
( 7

d2

4

(6)
1 y

ANNEX

Hence:
B
P = 22.38. 10"5 —
D2

Information capacity (in coded pulses) of the line-blanking period
(by R. Froom)

where P is in watts, B in hertz and D in metres.
s

The video signal VSB, which modulates the frequency of the
radio carrier by means of the frequency modulator (MF) of
the earth station ST A (figure 1), occupies a 6 MHz frequency
band. If a peak-to-peak frequency deviation of 10 MHz is
assumed, with width B of the frequency band occupied in the
radio spectrum is:
£=10+2.6=22 MHz
Hence:
P =

22.38 . 22 . 10(6"5)
D

2

492.4
watts
watts « =
D2

, ,
(7)

If the antenna of the radio receiver RB has a diameter of
10 m, then D2= 100, and the satellite must radiate a power of
49 watts.
A receiving earth station STB beamed towards the satellite,
having an antenna with a diameter of 10 m and a noise temperature of 300 °K is not excessively expensive and can
reasonably be envisaged as a means of receiving educational
television programmes, even in the new or developing countries.
If the earth station STB (figure 1) had an antenna with a diameter of 25 m (as in the United States and Europe), a power
of Po =7.9 watts would be sufficient. A satellite transmitter
designed to supply 49 W to the satellite antenna could be
equipped, for example, with a tunnel diode amplifier (electronic components with negative resistance and wide passband) and a series-parallel arrangement of travelling wave
tubes. A transmitter of this sort, which could operate, say, at
a radio frequency (fc, figure 1) of 4 GHz, could supply (with a
passband of several tens of MHz) a power of several tens of
watts. If single-crystal solar batteries (each having a surface of
4 cm2 and converting solar energy into electricity with an
efficiency of about 10%) were placed on the cylindrical surface of the stationary satellite (Sat, figure 1), the total electric
power available on board the satellite would amount to
several hundred watts.
In the near future, it should be possible to use, as a transmitter, a nuclear generator with thermoelectric converters
operated by radioisotopes.
In figure 1, it is assumed that only one sound channel is
used. In actual fact, five sound channels can be used during
the line-blanking period. This is explained in the Annex.

Let us consider a train of pulses, each having a duration of T,
and a radio carrier frequency fc. The elements of this pulse
train represent the binary conditions 0 and 1. The carrier (fc)
is frequency-modulated by this train of elements, frequency
(fo) corresponding to condition 0 and frequency (fx) to
condition 1.
The radio spectrum of a signal of this sort "comprises a series
of discrete spectral components, spaced fm—2t, the amplitude of the element (n) being J (m), a Bessel function of
the first kind and of order m, where rn=(f1—f0)/fm
n

It can be shown that most of the energy of such a spectrum is
concentrated in a frequency band between (f0—fj2) and
(fi+fJ2) and that optimum use is made of the total band
occupied in the radio spectrum if A—f0=2fm, as shown in
the dotted line in figure 3. Under these conditions, the
following relationship is obtained between the bandwidth
(Af) occupied in the radio spectrum and the distance (fJ2)
between two successive spectral lines: 'Af— 3 fm.
In the example considered above, the frequency band avail22
able in the radio spectrum is about 22 MHz, so that fm — —
i.e. about 7 MHz, which corresponds to a modulation rate of
3*5 megabits per second.
If the line-blanking period is about 10 microseconds, 35 bits
can be transmitted. The train of pulses using this line-blanking period should comprise first of all:
— the clock pulse equivalent to 2 bits
— a line or field-sync pulse equivalent to 3 bits
— a guard gap equivalent to 2 bits
we thus obtain a total of 7 bits. The remainder of the pulse
train (i.e. 35—7=28 bits) can be used entirely for sound
information during each line.
If each sound channel comprises five bits, there are practically
five sound channels available in addition to the television channel in the total band (provided for in the radio spectrum) of
22 MHz.
It is thus possible to transmit pictures with commentaries in
five different languages.
( Original language: French)
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THE JOURNAL
Seventy-five years ago
Note on static
induction
in overhead
telegraph lines

by
Mr. GANSAUGE,
Inspector of Posts, Bremen

Static induction on telegraph lines manifests
itself in the form of charges and discharges
and, all other things being equal, it is much
more pronounced in underground or submarine lines than in overhead conductors.
Obstacles to the prompt transmission of
signals by cable are almost entirely due to
their heavy static charge. Engineers have
succeeded in overcoming these obstacles by
employing extremely sensitive apparatus
(writing levers), whereby the number of
elements required for telegraph transmission
can be reduced, and by using alternating
current, so that the speed with which the
signals are transmitted over the cables now
leaves nothing to be desired. For example,
on the Emden to Valentia cable, which over
a distance of 1594 kilometres has a capacity
of 304 microfarads, 14 ten-letter words
—that is to say, in round figures, 380 Morse
signals—can be transmitted per minute;
to achieve such a speed the telegraphist's
hand is working almost as fast as is humanly
possible.

The use of the telephone, so sensitive to
the effect of variable electric currents, for
the transmission of news, has again clearly
drawn attention to the influence of static
induction. Experience has shown that two
lines running parallel over a certain distance
cannot possibly be used for telephone calls
without the words spoken over one of the
lines being transmitted to the other line,
however well insulated from one another
they may be. Despite all the tests and
research so far undertaken, one is always
forced to the same conclusion: that interference from neighbouring lines is principally due to static induction.

Bibliography

Bericht liber die Verhandlungen des internationalen Elektrotechniker-Kongresses in Frankfurt a.\M. vom 7. bis 12. Sept. 1891. (Report
on discussions at the International Congress
of Electro-Technicians at Frankfurt on/M.)
Second half, imperial-8, 393 pages.
The second half... reports in particular on
the papers read and the discussion which
took place within the sections.
The papers included one by the InspectorGeneral of Telegraphs, Dr. Strecker, in
which he talked about a time-meter for
telephone calls. The idea was gradually
gaining ground that a single flat rate for
all telephone subscribers was unjust.
...These ideas had been developed in detail
in the Journal telegraphique for the year 1883,
pages 192 to 194, and a long and bitter
struggle ensued in Switzerland before the
day was won in 1889. Since 1 January 1890,
telephone charges in Switzerland had been
based on the number of calls.
Dr. Strecker would like to see the problem
solved in another manner; instead of charging for the number of calls, he proposed
that charges should be based on the time the
telephone was used.

News
Maps of Telegraph Communications. — The
International Bureau of Telegraph Administrations is at present preparing a new
edition in one sheet of the « General map
of the major telegraph connections in the
world ». This map, which will include all
the latest changes in the general network
up to the time of publication, will be accompanied by 5 supplements showing in greater
detail the cable under the Channel and the
Straits of Gibraltar, those linking up the
Greek Archipelago and those in the Gulf
of Aden and in the environs of Newfoundland. It will probably be published next
June and will cost about 50 centimes a
copy, including postage.
Journal telegraphique—April 1893
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ITU CONFERENCES - XIII
18. INTERNATIONAL CONSULTATIVE COMMITTEE ON TELEGRAPHY
First meeting
Berlin, 3-13 November 1926

PURPOSE: Study of problems relating to the technique and operation of the international telegraph service.
PARTICIPATING ADMINISTRATIONS (25): Austria, Belgium, China, Czechoslovakia, Danzig (Free City of),
Denmark, Dutch Indies, France, Germany, Great Britain, Hungary, Italy, Japan, Kingdom of the Serbs, Croats
and Slovenes, Mozambique, Netherlands, Norway, Poland, Portugal, Roumania, Siam, Sweden, Switzerland,
Turkey, Union of Soviet Socialist Republics.
COMPANIES (21): All America Cables Inc., Carpentier, Commercial Cable Company, Compagnie frangaise
des cables telegraphiques, Compagnie generate de telegraphie sans fil, Compagnie Radio-France, Compahfa
Nacional de Telegrafla sin Hi/os, Creed and Co. Ltd., Deutsch-At/antische Telegraphen-Gesel/schaft, IndoEuropean Telegraph Company, International Standard Electric Corporation, Marconi's Wireless Telegraph
Company, Radio-Austria, Siemens und Halske, Societe des Ateliers Doignon, Societe d'etude pour liaisons telegraphiques et telephoniques, Societe Radio-Orient, Standard Telephones and Cables Ltd., Det
Store Nordiske Telegraf-Selskab, Transradio, Vereinigte Gluhlampe.n- und E/ektrizitatsgesel/schaft.
CHAIRMAN: Mr. Arendt, Ministerialrat
Mr. Breisig, Ministerialrat (Acting chairman) (Germany).
RECOMMENDATIONS on the characteristics of telegraph links,
standardization of equipment, line protection,
operation, organization of the Committee,
elaboration of study programme for the next meeting.
FINAL ACTS: Documents of the first meeting of the International Consultative Committee on Telegraphy in
Berlin, November 1926 (published by the International Bureau of the Telegraph Union, Berne 1927),
2 volumes (French only).
Volume I — General
A — Preliminary information (provisional programme)
B —Meeting (list of delegates, minutes of meetings)
Volume II — Details
A1 — Characteristics of telegraph links
A2 — Standardization of basic operational techniques for telegraph apparatus
A3 — Use of telephone and telegraph circuits in the same cable
A4 — Regulations governing the construction of open-wire telegraph conductors
A5 — Protection of telegraph conductors against strong currents
B1 — Standardization of instructions for the operation of high-speed and duplex telegraphy equipment
B2 — Service code
C1 — Internal organization of the Committee.

SCHÉMA
DU
MOUVEMENT
DES
RADIOGRAMMES

Facsimile of a page of the Documents of the first meeting of the International Consultative Committee on Telegraphy
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basic indices
for ionospheric propagation

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 4-1, Recommendation 371 and Report 246-1 of the Xlth CCIR Plenary Assembly (Oslo,
June-July 1966).

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

Mean error in d> predictions calculated over the 12 preceding
months:
Period
- of prediction
(months)

0

1

2

3

4

5

6

7

8

9

Year \ Month 1 2 3 4 5 6 7 8 9 10 11 12
1966 28 31 35 37 41 45 50 57 63 68 70 73
1967 75 79 82 85 88 91 94 95 94
lF2 (ionospheric index)*:

Mean error +8.8 +8.6 +8.2 +7.8 +7.1 +5.9 +4.5 +2.1 -0.7 -4.0
Standard
deviation +17.1 +17.6 +17.1 +16.4 +16.4 +18.0 +18.9 +17.8 +17.3 +18.2
of the error

Year \ Month 1 2 3 4 5 6 7 8 9 10 11 12
1967 78 93 113 114 115 92 89 108 124 125 111 116
1968 113 108 109
* For further details, see the Telecommunication Journal, April 1964,
page 119, and January 1966, pages 43-47.
O (monthly mean value of solar noise flux)**:

Month 1 2 3 4 5 6 7 8 9 10 11 12
Year
1967 148 147 161 130 144 120 140 154 132 136 146 163
1968 190 173 143
** Data kindly supplied by the National Research Council, Ottawa.

Forecasts:

R 12 ***
Year
1968

\

Month

117

117

4

5

116

6

115

7

8

113

9

111

*** Data kindly supplied by Professor Waldmeier, Federal Observatory,
Zurich.
Estimated error in forecasts of R12 six months in advance: ±20.

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

time

(months)

0

1

2

3

4

5

Mean error -6.7 -6.8 -6.8 -6.9 -7.8 -8.8
Standard deviation +5.1 +5.1 +6.2 +7.2 +7.9 +8.8
lF2 ****
Month
Year
1968

118

3

4

5

128

130

6

131

7

130

8

128

9

(126)

**** Data kindly supplied by the Science Research Council, Radio and
Space Research Station, Slough.
The figure in brackets is the value forecast six months in advance.

Mean error in lP2 predictions calculated over the 12 preceding
months:
Period of prediction (months) 0 1 2 3 4 5 6
Mean error +3.2 +4.4 +4.0 +3.1 +1.9 +0.8 -0.2
Standard deviation of the error +10.5 +15.2 +16.3 +17.0 +17.6 +17.8 +18.8
Φ*****
Year\Month

4

5

6

7

8

9

10

11

12

1

1968 168 170 171 173 174 175 176 177 177
1969
117
***** Prediction by a method of extrapolation
devised by the CCIR Secretariat,
pursuant to Resolution 30 of the Xlth CCIR Plenary Assembly (Oslo, 1966).
(Use of the electronic computer in predicting basic indices for ionospheric propagation).
1 72
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Analysis of R12, lF2 and 0 predictions in 1967
M12 mean error over 12 months
a12 standard deviation of the error over 12 months

note from the CCIR

A

measurement of the CCIR
ionospheric index o

t its Xth Plenary Assembly (Geneva,
1963), the CCIR adopted Recommendation 371 concerning the three basic
indices for ionospheric propagation, i.e.
/?12> /^2 and 0.
While the concepts of the number of
sunspots ft12 and of the index /p2 are fairly
well known to readers of the Journal, it
might be helpful if the monthly-mean
value of solar radio noise flux 0 were
dealt with in more detail.
Radio waves from the sun are measured
on wavelengths between 4 mm and 20 m.
Their character varies according to the
position of their source on the surface
of the sun and their nature (sunspot,
eruption, etc.). From observations so far
made it would seem that, in quiet periods,
the sun radiates linearly-polarized waves.
During eruption and sunspot periods
the waves are elliptically or circularly
polarized. Depending on the direction of
rotation of the electric-field-intensity vector, it can be seen whether the waves are

Figure 1

Figure 2

A - primary horn
B - filter for selecting between
two polarization directions
R! - signal level regulators

D2

the

- switch for separating the right-hand
and left-hand polarized components
D - switch connecting the receiver
either to the antenna or to source E
E - standard source of thermal noise
F - mixer

q

Figure 3

G - oscillator
H - amplifier of ihe automatic
quency control
I - 70 MHz preamplifier
K -70 MHz amplifier
L - demodulator
M - amplifier, f~ 400 Hz
N - recording R+L
0 - amplifier, f~ 100 Hz
P - recording R—L

fre-

polarized clockwise (R) or anti-clockwise (L). A precise definition of these
two polarization directions is given in
CCIR Report 321.
In February 1947, the Radioastronomy
Observatory in Ottawa (Canada) started
taking measurements of the mean value
of solar noise 0 on 2800 MFIz with a
solar radiometer [1]. An idea of the pro-
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- recording of the output voltages of receivers Nos. 1 and 2.
Constant sensititity of 60 0
units

Figure 6-1.8 m-diameter reflector of the
so/ar radiometer at the Algonquin Radioastronomy Observatory and the building in which
the apparatus is housed. Frequencies 2700 and 2800 MFJz

(Photographs: National
search Council, Canada)

Figure 4 - Parabolic reflector of the solar
radiometer at the Radioastronomy Observatory at Algonquin,
Lake Traverse, Ontario, Canada.
Frequencies 2700-2800 MHz

Figure 5 - Measuring instrumentation of
the radiometer at the Radioastronomy Observatory at Algonquin, Lake Traverse, Ontario,
Canada. Measurements of solar
radio noise at 2700 and 2800
MHz. Two radiometers are connected to a wave-guide switching
device which connects a superheterodyne receiver alternately
to the antenna and to a standard
noise source.
The measuring equipment, from
left to right:
- logarithmic scale recording
-recording of receiver No. 1,
sensitivity adjusted according
to phase of the solar cycle.
Speed ~37 mmjh
- recording of receiver No. 2,
sensitivity adjustable according
to the phase of the solar cycle.
Recording speed —150 mmjh

1 74

Re-

biems involved in such measurements
can be gained from the diagram (figure 1)
representing the series of values measured in Ottawa. The monthly-mean value
of solar noise is shown on that graph
using the unit 10'22 W/m2 Hz, sometimes
known as 1 Jansky. As in this case the
level is rather low it was necessary to use
directional antennas and to take the measurements in such a way as to be able
to evaluate fields of a value of the same
order of magnitude as the internal receiver noise. This method is known as the
" Dicke method ".
Figure 2 illustrates the principle of a solar
radiometer [2]. Solar waves picked up by
the parabolic antenna are reflected in a
horn antenna and their left-hand (or
anti-clockwise) polarized components
are separated from the right-hand (or
clockwise) polarized components by
means of a mechanical switch operating
at a frequency of the order of 100 Hz.
Another switch operating at a higher
frequency (of the order of 400 Hz) enables
the input of the radiometer receiver to
be connected periodically either to the
antenna or to a standard source of thermal noise (E). With the mixer the measured frequency can be changed into an
intermediate frequency, normally of 70
MHz. The output circuits are tuned to
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the same frequencies as the switching
frequencies of the antenna, so that the
recording of the anti-clockwise and
clockwise polarized waves can be
separated and likewise the solar noise
from internal noise (figure 3). With
less sophisticated radiometers one can
do separation of the circularly polarized waves and measure only the polarized noise levels in two perpendicular
planes. The photographs (figures 4 to 6)
show the Ottawa radiometer used to measure the solar noise level on 2800 MHz
and thus to determine the CCIR ionospheric index 0. In view of the geographical position of this radiometer, observations are of course limited to the period

of visibility of the solar disc in Canada.
Another radiometer of this type is installed near Nagoya in Japan. At the present
time, there is no solar radiometer in
Europe with the same characteristics and
this means that there is an unavoidable
gap in the observation times.
However, it is to be hoped that if this gap
can be filled, the index 0 will be of greater value. Research now being conducted
in the correlation of ionospheric and
solar data shows that an improvement
in the value of 0 might result in an improvement in ionospheric predictions for
HF waves and hence to more efficient use
of the radio spectrum.

M.J.

BIBLIOGRAPHY
[1] Medd W.J. and Covington A.E.: " Discussion of 10.7 cm solar radio flux
measurements and an estimation of
the accuracy of observations " —Proceedings of the IRE, Vol. 46, page 112
(1958)
[2] Shi mad a Physical and Chemical Industrial Company, Limited\ "Solar
Radio Meter", Tokyo, 1967
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cabling networks which provide the circuits
needed to carry increased telephone traffic.

Telephone services throughout
the world
□ Between 1956 and 1966 the number of telephones used throughout the world more than
doubled, and at the beginning of 1967 the number of subscriber connections totalled 208.5
million. More than half of these (106 million)
were in North America, one-third (67 million)
in Europe and one-tenth (21.7 million) in Asia.
According to statistics compiled by the American Telephone and Telegraph Company (ATT),
there were 31 countries with over half a million
sets in operation on 1 January 1967. The United
States headed the list with 49.9 sets per 100 inhabitants and were followed by Sweden (47.9),
New Zealand (39.8), Switzerland (39.2), Canada
(38.9), and Denmark (29.1).
The record for the highest urban telephone
density is held by the United States Federal
capital, Washington, D.C., which had 94.7 telephones per 100 inhabitants. In Europe, Stockholm comes first (77.5), Zurich second (65.9)
and Geneva third (60.3).
With 664 calls per year per inhabitant the
Canadians seem to be the world's most enthusiastic telephone users; they are followed
by the Americans (648), the Swedes (585) and
the Icelanders (575). — ATT.

Extension of telephone services
in Mali
□ The Ministry of Posts and Telecommunications of the Republic of Mali has just placed an
order with the Compagnie generate de constructions telephoniques (CGCT) for 1000 telephone lines to be operated with the Pentaconta
crossbar automatic system.
The 1000 lines are to be installed in Bamako,
capital of the Republic of Mali. — CGCT.

Cable link for transatlantic debate
□ A special high-quality telephone circuit
linking an American and an English University
was provided for one hour by the British Post
Office for a two-way debate via the transatlantic cable on 12 March 1968.
The West Virginia University, Morgantown
(United States), was taking part in a debate with
the Bristol University, the subject of which
was " Christopher Columbus and the Ford
Motor Company should have stayed at home ".
— United Kingdom GPO.

Telephone link between Iraq,
Syria and the Lebanon
□ Equipment for a 965 km telephone link besween Iraq, Syria and the Lebanon has been

(GEC)
Alan Banks (left), a training
(Telecommunications) Limited,
cusses a circuit diagram with
who are spending two months
school.

officer with GEC
at Coventry, disthree technicians
in GEC's training

The technicians, from left: Elias Masser, Abdullah
Kara and Khalil Khalil, work for the Iraq Petroleum Company Limited.

shipped by GEC (Telecommunications) Limited,
of Coventry, United Kingdom, under a contract
awarded to the company.
The fully-transistored twelve speech-circuit
open-wire equipment ordered by the Iraq
Petroleum Company Limited (IPC) will handle
telephone calls between IPC's oil complex at
Kirkuk, in Iraq, and the Mediterranean oil ports
at Tripoli, in the Lebanon and Banias, in Syria.
The telephone link will follow the oil pipeline
which crosses a vast expanse of the Syrian
desert.
Six engineers and technicians from Iraq and
Syria have spent five weeks in the company's
training school learning about the equipment
being supplied. — GEC.

1968 will see the introduction into full service
of a coaxial cabling scheme now well advanced,
linking Arklow, Gorey and Enniscorthy. As
well as linking these centres in Counties
Wicklow and Wexford and increasing circuits
and trunk outlets, the new cable will enable
alternative routing to be arranged for to the
main southern coaxial cable between Dublin
and Waterford and the existing radio link
between Dublin and Wicklow. This is an important consideration in the event of a breakdown on either route. Total cost of the scheme
is approximately 150 000 pounds sterling. The
new cable will replace the existing open wire
and carrier system. — GPO.

New telephone exchanges
□ The Irish Post Office has just ordered 72 rural
exchanges from the Compagnie generate de
constructions telephoniques (CGCT).
These 72 exchanges, which represent over
8000 telephone lines, will use the Pentaconta
crossbar automatic telephone system.
They will serve the rural areas around the
towns of Athlone, Cork, Drogheda, Dundalk,
Galway, Limerick, Longford, Sligo and Waterford. — CGCT.

12 MHz line equipment
for Denmark
□ The Danish P and T recently started work on
a large telephony project, in the course of
which cables carrying twelve coaxial pairs of
2.6/9.5 mm diameter will be laid between
several of the main towns of Denmark. Each
pair of tubes will be equipped with repeaters
having a bandwidth of 12 MHz, so that the cables
will have a capacity of 6x2700 = 16 200 telephone channels.

Telephone installations and
development in Ireland
□ During 1967 a record figure of over 19 000
new telephones were installed, one of the main
effects of which was to cut the waiting list of
applicants by 60% as well as meeting current
demand. The applications met included a large
number that had been deferred from previous
clearances because of the heavy construction
work involved.
Also during the past year, the Department's
automatization programme was further extended by the bringing into operation of 49 automatic telephone exchanges throughout the
country giving direct dialling facilities for local
and trunk calls to the subscribers connected to
them. As part of the automatic telephone conversion programme the areas served by these
exchanges have been connected to various
TELECOMMUNICATION JOURNAL - VOL. 35 - IV/1968

175

news

In connection with this project, an agreement
has been signed between the Danish P and T
and Philips A/S, Copenhagen, for the supply of
12 MHz line equipment for coaxial cables for
use on the Copenhagen-Aarhus route (200 km)
and the submarine cable route across the Great
Belt between Halskov and Stjerneskansen
(approx. 19 km, see map). For the same project
the Danish authorities have also concluded a
contract with the firm of Felten und Guilleaume
Carlswerk AG, Cologne, for the supply of the
necessary coaxial cables.
The line equipment has a number of special
technical features. A large part of the traffic
at a future date is expected to consist of data
transmission, while modulated high-quality
programme transmission
(stereo, 30 to
15 000 Hz) is, also planned for the routes
in question. It was therefore agreed that the
system supplied should meet requirements
which are appreciably more stringent than
those laid down in international recommendations. It has, for instance, been guaranteed that
the noise in a large part of the transmitted
frequency band will not exceed 1 pW/km. This
is only one-third of the amount recommended
by the CCITT. Because ofthis and other requirements the repeater spacing on the overland
routes will be 4.1 km. The intermediate repeaters will be housed in hermetically sealed repeater cases incorporated in the pressurizedgas system of the coaxial cable. — Philips.Telecommunication Review.

Automatic telephone service
between Sweden and the
Federal Republic of Germany
□ Late in January, 1968, the Swedish Telecommunications Administration introduced
automatic operation for telephone traffic between Stockholm and the Federal Republic of
Germany. The service was officially inaugurated
by Mr. Svante Lundkvist, Swedish Minister of
Communications, who dialled a call to his
German colleague, Dr. Werner Dollinger.
This means that the range of automatic telephone traffic from Sweden has now been extended beyond the boundaries of the Nordic
countries. Henceforth Stockholm subscribers
will be able to set up their own calls to subscribers in Denmark, Norway and the Federal
Republic of Germany—and to subscribers in
Finland as well, during certain hours of the day.
They will also be able to receive calls dialled by
Danish, Norwegian and German subscribers.
Moreover, the telephone service has been automated in both directions, between Goteborg
and Malmo, on the one hand, and Denmark, on
the other. Altogether, more than 40% of the
international calls originating in Sweden are
now set up by the callers.
It is also planned to introduce the automatic
service from Sweden to the United Kingdom,
176

Philips Telecommunication an important order
for radio relay equipment. This equipment is
destined for the 2000 km trunk line between the
cities of Belo Horizonte in the State of Minas
Gerais and Recife in the State of Pernambuco
via Salvador. This trunk line forms an important part of the projected Brazilian trunk network and forms a link in the eastern branch of
the great international project known as the
"Trans-Latin Trunk ", which aims at linking
all the countries of South America by radio
relay (see the Telecommunication Journal,
March, 1968, page 128).
(Swedish Telecommunications Administration)
First call set up in automatic service from Stockholm to the Federal Republic of Germany.
Mr. Svante Lundkvist, Swedish Minister of Communications, dialling the call. On his left, Mr. Karl
Rowold, German Embassy Counsellor, and
Mr. Bertil Bjurel, Director-General of Swedish
Telecommunications.

early in 1969, and to a number of continental
European countries, in the course of 1969 if
possible. From the autumn of 1968 onwards,
an increasing number of Swedish numbering
areas will have access to automatic service for
their calls to foreign countries. By 1972, if
everything works out as planned, Sweden will
have automated its entire national telephone
network, and about 75% of Swedish subscribers
will be able to reach most parts of Europe
through the automatic service. — Swedish
Telecommunications Administration.

Nation-wide subscriber dialling
in Israel completed
□ Israel's telephone network offers, as from
21 February 1968, 100% automatic dialling to
its subscribers. On that day, the nation-wide
dialling system was completed with the closing
down of the Dimona exchange, the last requiring operator-assistance for incoming calls.
A new, fully automatic 600-line mobile unit was
put into service instead, in the industrial desert
township of Dimona. This mobile exchange will
in turn be released for operation elsewhere,
when the permanent building for a larger unit
(6000 lines ultimate capacity) is completed.
The number of subscribers' lines in Israel
reached, at the end of the year 1967/68, the
figure of 250 000 corresponding to about
400 000 telephone sets and a telephone density
of 13.2%. — Israeli Posts and Telecommunications Administration.

Brazilian order for
radio relay equipment
□ The Brazilian P and T have awarded the
Brazilian company Inbelsa, sister-company of
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The Inbelsa radio relay chain, consisting of not
less than 48 stations, will be able to carry
900 simultaneous telephone calls or one television programme with sound in both directions. — Philips Telecommunications Review.

Microwave communications
systems for United States
Railroad Company
□ Receipt of a contract award of more than
2 million dollars from the Illinois Central Railroad Company for a 1275 km microwave radio
system for voice and data communications has
been announced by General Telephone and
Electronics Corporation (GT&E).
The contract was awarded to Lenkurt Electric
Company, Inc., a subsidiary of GT&E. The new
communications system will have a 600-channel

The Illinois Central Railroad company communications systems
System to be installed
- - - System being completed
(GT&E)

news

capacity, and will extend from Chicago to
Jackson, Mississippi.

Electronics International Incorporated (GT&E)
a contract for a microwave system to transmit
television coverage of the XIX World Olympic
Games in October 1968 at Mexico City.

According to Lenkurt officials, installation of
the system will begin this year, with completion
scheduled for early 1969. It will be linked with
the railroad's computer facilities in Chicago.

The system will relay television signals from
nine athletic facilities to the headquarters of
Secretaria de Comunicaciones y Transportes
for transmission throughout the world.

At the Jackson terminal of the new system, it
will interconnect with another 290 km microwave network which continues on to Illinois
Central's Mays Yard in New Orleans (see Telecommunication Journal, February 1967). —
GT&E.

The contract calls for installation of fourteen
individual microwave relay stations, with parallel communications links provided at five of the
athletic facilities and a single link serving each
of the remaining four locations. — GT&E.

Microwave communications
system for control of electric
sub-stations

New equipment for
Swiss television network
(ITU)

□ The Bonneville Power Administration, San
Carlos, California has awarded General Telephone and Electronics Corporation (GT&E) a
contract for a microwave communications system which will be utilized to supervise and
assist in the control of six electric sub-stations,
co-ordinating the flow of large volumes of
power as customers' requirements change from
hour to hour.
The award was made to Lenkurt Electric Company, Inc., a GT&E subsidiary, which will
engineer, furnish, and install the microwave
system this year in the Willamette Valley area
south of Portland, Oregon. The system will
extend over a route totalling 270 km.
Initially it will provide 100 communications
channels, although offering an ultimate capacity
of 600 channels. It will replace an existing
24-channel microwave radio system.
In addition, the VHF radio facilities of the
Administration will be linked with the microwave network. By making possible rapid communications between all dispatchers in the
power network and mobile fleet, this link
assures maintenance when required at any
point in the power system. — GT&E.

A decided taste for telephones
(Continuation)
□ A line in Iowa short-circuited daily at sunrise.
Repair men dispatched at 4 a.m. found that hundreds of roosting swallows forced it against the line
below. The lines were tightened, and the swallows
continued to roost with no damage.
John Scofield, a senior assistant editor of National
Geographic, reported on the giraffe menace in the
remote western corner of Niger, where the giraffes reputedly are the tallest in Africa.
"The trouble comes," Mr. Scofield wrote, "when
the gangling beasts pass a single strand of wire
that swings 3.5 metres or so above the ground...
Normally the big animals duck under it consi-

derately enough. But when anything panics them,
they gallop off with that strange rocking-horse
gait... and snap! Out goes the telephone service."—
Telephony.

Telecommunications in
Switzerland in 1967
□ Telecommunication services continued to
expand in Switzerland in 1967 with further
heavy increase in traffic.
Local telephone calls increased by 5.2% to
880.3 million and internal trunk calls rose by
4.5% to 936.8 million. In the international
service outgoing calls increased 12.6%, incoming
calls 11.1% and transit calls 7.9%. Altogether
there were 1817 million internal calls and
almost 68 million international calls on the
Swiss telephone network.
In 1967, 86 752 new subscriber connections
were made involving 138 561 telephone sets;
these figures are respectively 3 and 1.8% higher
than in the previous year. By the end of 1967,
the Swiss telephone network had 1 637 376 subscriber connections and 2 533 684 sets.
In the telegraph service there were 1.13 million
internal telegrams, an increase of 3.6%. The
number of international telegrams—4.4 million
for terminal traffic—decreased by 3.3%. The
Swiss telex network, which had 8440 subscribers
by the end of 1967 (865 more than at the
end of 1966), handled 6.2 million internal calls
10.7
(+14.4%),
million
European
calls
(+10.3%),
639 000
extra-European
calls
(+13.9%) and 3.1
million transit calls
(+6.5%). — Entreprise des PTT suisses.

Television coverage of
Mexico Olympic Games
□ The Secretarla de Comunicaciones y Transportes, Mexican governmental communications
agency, has awarded General Telephone and

□ The Swiss PTT have ordered microwave
radio equipment from GEC (Telecommunications) Limited, of Coventry (United Kingdom).
The transistored UHF and SHF equipment,
which operates in the 2 GHz and 6 GHz frequency bands will be installed at 21 locations in
various parts of Switzerland, one site being on
the famous Jungfraujoch, one of Switzerland's
highest mountains. GEC equipment on the
mountain has already been operating satisfactorily for several years under very severe
conditions.
The microwave equipment is suitable for the
transmission of colour or monochrome television signals, and in the event of a failure in
any working channel, there is automatic switchover to a standby channel. — GEC.

NTT planning in next five-year
programme
□ Demands for telecommunications service in
Japan will require the expenditure of 9.778 billion US dollars by the Nippon Telegraph and
Telephone Public Corporation (NTT) to expand
and improve its facilities during its fourth fiveyear programme, beginning April 1, 1968, it
was reported by President Shigeru Yonezawa
in the company's annual report.
During fiscal year 1966, which ended last
March 31, the company spent 1.172 billion
dollars in construction while adding 1 180 000
subscriber lines, 130 000 rural community
automatic telephones, and 63 000 toll telephone
circuits. Some 318 dial central offices were put
into service during the year.
In the current fiscal year, the last year of the
third five-year programme, the company expects to add 1 400 000 subscriber lines, 200 000
rural community automatic telephones, 66 000
toll telephone circuits to the existing facilities.
Expenditures will reach 1.363 billion dollars.
The number of applications for service now
waiting to be filled totals 2 200 000. — NTT.
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The Norwegian coaxial cable
network
□ Coaxial cables have just been delivered to
the Norwegian Administration for the Oslo Trondheim - Steinkjer system which links up
two densely populated regions of Norway. As
can be seen from the map, the cable extends
from Oslo to Trondheim via Gjovik, Lillehammer and Dombas, with an extension to
Steinkjer via Stjordal. There is also a subsidiary
cable from Lillehammer to Hamar and a submarine coaxial cable between Gjovik and

The transmission equipment installed on the
Oslo - Gjovik - Vinstra and Storen - Trondheim
sections were made by the ITT. They include
4 MHz repeaters at 9 km intervals and provide
a maximum capacity of 960 telephone channels.
No transmission equipment has been installed
so far on the other sections, but it has just been
decided to order a 12 MHz equipment for the
Vinstra - Trondheim - Steinkjer section. The
new equipment will have a maximum capacity
of 2700 telephone channels with a halved
repeater spacing, i.e. of 4.5 km. — Revue des
telecommunications.

Hamar.
In the mountainous area between Dombas and
Opdal, the cable reaches a height of more than
1000 metres in the neighbourhood of Hjerkinn.
Between Oslo and Gjovik, there are two
identical coaxial cables. The first one is for the
Oslo - Bergen link which was completed in
1957, the other belongs to the Oslo-Trondheim connection. The Standard Teiefon og
Kabelfabrik A/S (STK) has supplied 886 km of
cable in all for these systems, of which 142 km
are for the Oslo - Bergen link.
The Norwegian Telegraph Administration
has also ordered trunk cables for regional
connections (total of 746 km of cables of different sizes).
The Norwegian National Railway Company laid
parallel trunk cables in the same period on the
Hamar - Lillehammer - Trondheim section, as
well as a cable between Trondheim and
Stjordal. For most of the distance, these cables
were laid in the same trench as the coaxial
cable. The STK has supplied 907 km of trunk
cable for the railway cable system.

Personnel changes . . .
.. . in France
□ Mr. Marzin, Director of the Centre national
d'etudes des telecommunications (CNET), has been
appointed Director-General of Telecommunications; he replaces Mr. Croze, who has taken
up other duties.

. . . in Guinea
□ A Ministry of Domestic and Foreign Trade,
comprising several sectors including a State
Secretariat for Posts and Telecommunications,
having been set up, Mr. N'Fanmara Keita has
been appointed Minister for Domestic and
Foreign Trade.
Mr. Sory Barry has been appointed Secretary of
State for Posts and Telecommunications, succeeding Mr. Alassane Diop, now Secretary of
State for Transport.

... in Jordan
□ H. E. Mr. Zaki Goussous has been appointed
Under-Secretary of State a.i. to the Ministry
of Posts, Telegraphs and Telephones. He succeeds H. E. Mr. M. Hindawi who has been
transferred to another post.

(GT&E)

Installation of earth station ...
. . . in the Philippines
□ Construction of the Philippine satellite
communications earth station is nearing completion at Pinugay about 40 km east of Manila.
The photograph shows the station's 29.5 metres
diameter, dish-shaped antenna (see Telecommunication Journal, May 1967, page 153).
This station complex, which includes ground
and space communications systems, is being
constructed for the Philippine Communications
Satellite Corporation and the Philippine Overseas Telecommunications Corporation under a
contract awarded to General Telephone and
Electronics International Incorporated (GT&E).
It will serve as a ground terminal for voice,
television and data communications to and
from an lntelsat-ll satellite in synchronous orbit
over the Pacific Ocean. — GT&E.

Death of vice-admiral Carpendale
□ Vice-Admiral Sir Charles Douglas Carpendale, K.C.B., died on 21 March at the age of 93.
After a brilliant career in the Royal Navy he
was destined to play an important role in the
development of broadcasting in the United
Kingdom—where he became Controller of the
British Broadcasting Company—and in the
world.
In 1925, he was elected Chairman of the UIR
'Internationale de radiophonie, which
later became the Union 'Internationale de radiodiffusion), which he remained until 1938.
During this period he attended many conferences of the International Telecommunication
Union, as representative of the UIR (Prague in
1929, Madrid in 1932 and Lucerne in 1933).

... in the Federal Republic of Germany
□ The German Post Office has now ordered
from Siemens a second antenna for the Raisting
earth station, and an expansion of the first
system for radio traffic via Intelsat-Ill satellites.
In the middle of 1969 the Raisting-ll system will
come into operation. The Cassegrain antenna
with cornucopia feed will have a diameter of
28.5 m. — Siemens.

(Union
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Service between Tunisia
and Kuwait
□ A direct telegraph service between Tunisia
and Kuwait via Cairo was inaugurated last
January. — Bulletin d'Information PTT de
Tunisie.

news

quikly and will be an immense improvement on
slower manual methods of data transfer. They
will reduce the data processing cycle and will
enable management to achieve a more efficient
information system.

technical
lews

Datel 300 service will provide for one way
collection of data and will operate at approximately 20 characters per second over the public
switched telephone network or private speech
circuits. The Post Office will supply the complete out-station terminal equipment but the
in-station terminal equipment, which may be
connected off-line or direct on-line to a computer, will be provided jointly by the Post
Office and computer and equipment manufacturers. Useful features such as audio response
from a computer and supervisory signals for
error detection can be returned from the instation equipment to the operator at the outstation. The in-station modem is equipped for
unattended answering. — United Kingdom GPO.

Tropopause power station

New GPO Datel service
□ The United Kingdom General Post Office
is planning to introduce later this year a new
commercial data-transmission service that will
enable business organizations to keep closer
control over their stocks and make the most
economic use of their materials and staff.
Called Datel 300, the service is expected to
attract organizations whose scale of work has
not previously justified the expense of highvolume data transmission terminals.
The demand for facilities to enable digital data
for computers to be transmitted over telephone
and telegraph lines has greatly increased in
recent years. The Post Office has kept in close
touch with this development and, as a result,
introduced separate groups of Datel services.
Datel 100, 200, 600 and 2000 are already in
service for larger-scale commercial undertakings.
Datel 300 will provide the means for low-cost
data collection and has been designed for
customers who require to collect small quantities of data from a number of remote points
(called out-stations) at a central office (or instation). The service will have extensive applications in commercial and industrial organizations. The facilities offered will enable vital data
to be entered into the data processing system

□ Soviet engineers are building a 7.5 metres
diameter model of a tropopause power station
consisting of a balloon with a solid envelope.
This would use the force of the wind at a height
of 8 or 10 km to drive a wind turbine connected
by wire to the ground. Rated capacity of the station would be 1500 kW and annual power generation more than 10 million kWh. Such a station
could be used in agriculture and in reclaiming
areas of the Far North. Equipped with radio
and television, it could be used as a relay
station with its own power source and a range
of operation up to 800 km.
On the borders of the stratosphere, tropopause
wind currents reach a speed of 70 to 100 m per
second and the concentration of wind power
is 25 times greater than of the surface of the
earth. — Energy International.

Private European Datel system
□ An international data communications system, the first of its type in Europe, has been
supplied by Marconi to Esso Europe Inc. Initially
it will inter-connect London, Paris, Hamburg,
The Hague and Copenhagen in a scheme which
will enable accurate data to be exchanged at
speeds in excess of ten times that of the normal
telex service. It is anticipated that eventually
additional terminals will also be sited at key
locations in Belgium and Italy.
The equipment works in conjunction with
Datel over the STD telephone service. It has
been designed specifically to handle all types of

digital data, including computer traffic, without
the need for human intervention. By means of
a highly effective method of parity coding, it
completely eliminates any errors caused by
interference with the telephone circuit. —
Marconi.

Highest laser frequency
measurement is also most
accurate
□ The highest known laser frequency measurement has been announced recently by Bell
Telephone Laboratories and the United States
National Aeronautics and Space Administration
(NASA). The measurement was about ten times
more accurate than the several previous
measurements made of lower frequency lasers.
In the joint research experiment, the frequency
of a water-vapour laser was measured as
2 527 952.8 MHz (MH3), with an error of only
one part in 25 million. The high accuracy
resulted primarily from improvements in
existing frequency measurement echniques.
The improved technique for measuring laser
frequencies accurately could be an important
research tool in optical communications, in
establishing frequency standards in the infrared
spectrum and in studies aimed at measuring
the velocity of light more accurately. —
American Institute of Physics.

Proposals asked for two ATS
□ The United States National Aeronautics and
Space Administration (NASA) has sent requests
for proposal to twenty potential contractors to
develop the final design of two Applications
Technology Satellites (ATS).
The satellites, planned for launch in the early
1970's, will carry advanced communications,
navigation and weather experiments as well as
technical and scientific experiments requiring
the synchronous orbit environment.
The primary experiment will be a 9 metres deployable antenna for transmitting and receiving
signals in the frequency range of 400 MHz to
8 GHz. The antenna folds into a small package
and is deployed to full size in orbit.
Both spacecraft will be placed in synchronous
(stationary) orbit 35 600 km over the Equator
by an Atlas-Centaur rocket.
Five spacecraft are in the current ATS programme, three of which have been launched.
Two are operating successfully.
The remaining two, ATS-D and ATS-E, will be
launched in June 1968 and about mid-year 1969,
respectively. — NASA.

TELECOMMUNICATION JOURNAL - VOL. 35 - IV/1968

179

SATELLITE LAUNCHINGS NOTIFIED DURING PERIOD
15 FEBRUARY TO 14 MARCH 1968
Code name
Description

International
number

Country

Date

Perigee
Apogee

Period
Inclination

Frequencies
Transmitter
power

Observations

Cosmos-202

1968-10-A

USSR

20 Feb.

220 km
502 km

91.5 min
48.4°

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

Cosmos-203

1968-11-A

USSR

20 Feb.

1200 km
near circular
orbit

109.4 min
74.8°

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

No name

1968-12-A

United
States

2 March

1030 km
1144 km

106.9 min
89.9°

Zond-4

1968-13-A

USSR

2 March

heliocentric o rbit

OGO-5
weight: 611 kg,
main body rectangular
long, 1.82 m
wide, 0.91 m
high; 0.91 m
spacecraft with
appendages
deployed:
14.93 m long,
6.7 m wide

1968-14-A

United
States

4 March

282 km
145 500 km

3703 min
31.1°

Cosmos-204

1968-15-A

USSR

5 March

282 km
873 km

95.9 min
71°

Cosmos-205

1968-16-A

USSR

5 March

201 km
310 km

89.4 min
65.7°

19.995 MHz

Decayed on 13 March 1968.
Carried scientific apparatus, radio
system for precise measurements
of orbital elements and radio telemetry system

Explorer-37
89.81 kg
cylindrical
12-sided spacecraft,
68.6 cm high,
76,2 cm across

1968-17-A

United
States

5 March

522 km
878 km

98.77 min
59.4°

Data transmission:
136.530; 137.590
MHz
150 mW
136.410 MHz
500 mW

Solar radiation satellite. To monitor and measure solar X-ray emission. Solar cells

No Name

1968-18-A

United States 13 March

132 km
418 km

89.9 min
99.9°

Cosmos-206

1968-19-A

USSR

630 km
near circular
orbit

97 min
81°

No name

1968-20-A

United States 14 March

183 km
390 km

90.2 min
83°

14 March

Automatic station to study outlying regions of near-earth space and
improve new systems and units
aboard the station
Data transmission :
400.249 MHz
4 W;
400.849 MHz
500 mW
Two tracking
beacons
136.2 MHz
100 mW;
136.200 MHz
10 W

Orbiting Geophysical Observatory.
Two solar panels

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

Meteorological satellite
Meteor Metsat system

of the

Sources: CO SPAR, NASA, Specialized Press
NOTE: Table of artificial satellites launched between 1 January and 31 December 1967, issued with the Telecommunication Journal, March 1968:
Surveyor (1967-35-A, 1967-68-A, 1967-84-A, 1967-112-A) read: " one solar panel "
Molnya-1 (1967-52-A, 1967-95-A, 1967-101-A) read: - six solar panels "
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A list of articles in other technical publications which may be of interest to readers of the
Journal. The articles are listed under the language of the publication.

review

FRENCH

a la navigation aerienne: l'eliminateur de zones
denses SN 1602.

Year 1968. No. 193. P. 40-42. Herstmonceux's
giant eye.

Bulletin de l'OMM. Organisation meteorologique mondiale, case postale n° 1, CH-1211
Geneve 20. Annee 1968. N° 1. P. 19-22.
Rockney V. D. Observations de radiosondage
et de radiovent a bord des navires marchands.

Orbit. Orbit Publishing SA, 100 rue du Rhone
1204, Geneve. Annee 1968. N° 1. P. 5-14.
Fhibberd R. G. Theorie et pratique des semiconducteurs (4e legon: La jonction p-n).

Interavia. 6 Corraterie, 1211 Geneva 11.
Year 1968. No. 2. P. 180-182. Kramar E.f
Feyer W. An improved navigation aid: the
Doppler VOR.

Commutation et electronique. Societe mixte
pour le developpement de la technique de la
commutation dans le domaine des telecommunications SOCOTEL, 38-40 rue du general
Leclerc, 92 Issy-les-Moulineaux. Annee 1968.
N°20. P. 7-16. Libois L. J.,Legare R.,Pinet A.,
Bodin P. Experimentation d'un systeme de
commutation electronique integree dans la
zone de Lannion. Le projetPlaton. — P. 17-35.
Duquesne
Rouzier M., Puech S., Le Gall P.,
Regnier A. Le reseau de connexion de l'autocommutateur Pericles-Michelet. — P. 36-60.
Duquesne /., Le Gall P., Benmussa H., Marty P.,
Rivet C. P., Verne M. Un projet d'autoet a procommutateur - microselecteurs
gramme enregistre, etudie dans le cadre du
systeme Pericles. — P. 61-80. Le Gall P. Sur
l'ecoulement dirige du trafic dans les grands
reseaux telephoniques interurbains. — P. 81-89.
Legare R. L'equipement en centres nodaux
interurbains automatiques.
Electronique industrielle et nucleaire. Societe
des Editions Radio, 9 rue Jacob, Paris 6e.
Annee 1968. N° 111. P. 103-105. Maillet J-C.
Diodes tunnel en commutation. — P. 107-113.
Audouin F. L'enregistrement thermoplastique
— Principes, applications, perspectives. —
P. 125-127. Charles F. Quelques idees d'application des thyristors classiques ou bicables.
Ericsson Review. Telefonaktiebolaget LM
Ericsson, Stockholm 32. Annee 1968. N° 4.
P. 138-143. Habib ben Cheikh. La maintenance
des centraux telephoniques de Tunis. —
P. 153-168. Jacobaeus C., Elldin A. Theorie du
trafic telephonique; etat actuel et tendances
futures.
N° 5. P. 65-76. Strindlund E. Telex, un apergu
general. — P. 77-84. Rapp Y., Erikson B.
Planification de reseaux de jonctions a l'aide
d'une calculatrice. — P. 85-92. Hallberg P. A.
Stations a courants porteurs modernes dans
les reseaux a grande distance.
Haut-parleur (Le). 142 rue Montmartre, Paris.
Annee 1968. N° 1156. P. 136-138. Luster F. La
television en couleurs: Reglage de purete et de
convergence des images de TV en couleurs
sur les tubes tricanons (suite).
Informations UNESCO. Organisation des
Nations Unies pour l'6ducation, la science et
la culture, place de Fontenoy, Paris, 7e.
Annee 1968. N° 518. P. 13-17. Dieuzeide, H.
L'enseignement a l'ere spatiale: Quelques
utilisations possibles des satellites de telecommunication.
Onde electrique (L'). Societe frangaise des
electroniciens et des radioelectriciens, SFER,
10 avenue Pierre-Larousse, 92-Malakoff, Seine.
Annee 1968. N° 491. P. 95-107. Moreau R.
Nouveaux dispositifs de trajectographie. —
P. 125-128. Cahen R., BerardH. La presentation
d'images radar en television. — P. 129-133.
Thourel L. Tendances actuelles de la technique
des radomes. — P. 134-137. Soupirot M. Aide

Postes et telecommunications. Ministere des
postes et telecommunications, 20 avenue de
Segur, 75-Paris 7e. Annee 1968. N° 146.
P. 3-12. Les Xe Jeux Olympiques d'hiver, une
epreuve difficile pour les PTT.

ENGLISH
Alta frequenza. Associazione elettrotecnica ed
elettronica italiana., via San Paolo 10, Milano.
Year 1968. No. 2. P. 108-119. di Blasio G.,
Morganti G. The effect of thermal noise in the
colour channel in PAL and NTSC colour
television systems. — P. 120-124. Tartara G.
Analysis of PAM-FM systems for various
values of the quantization step size. — P. 132138. Grasso G., Guarguaglini P. F. General
detection procedure for a multifrequency radar.
CQ. The radio amateur journal, 14 Vanderventer Avenue, Port Washington, Long Island,
N.Y. 11 050. Year 1968. No. 1. P. 18-19, 112.
Anzalone F. Results of the 1967 CQ worldwide SSB DX contest. — P. 50-54. Jacobs
George. Space communications enters its second
decade.—P. 91-94,118, Jacobs G. Propagation.
EBU Review. European Broadcasting Union,
Administrative Office, 1 rue de Varembe,
CH-1211 Geneva 20. Year 1968. No. 108 B.
P. 39-43. Brack H. Theoretical considerations
on the financing of radio and television. —
P. 49-51. Fuhr E. W., Konrad W. New developments in German broadcasting law. — P. 5263. Shute J. V. The struggle for intercontinental
television. (.Introduction and Part I: The Early
Bird era).
Electrical Review. Iliffe Technical Publications
Ltd., Dorset House, Stamford Street, London SE Year 1968. No. 4. P. 122-123. Holography opens a new dimension in engineering
measurement.
Electronics. McGraw-Hill Inc. 330 W 42nd
Street, New York, N.Y. 10 036. Year 1968.
No. 2. P. 77-83. Frey A. H., Kavanaugh R. E.
Every data bit counts in transmission cleanup.
Electronics and Power. Institution of Electrical
Engineers, Savoy Place, London WC 2.
Year 1968. Vol. 14. P. 105-108. Baron W. R.
Pioneer's solar-cell array.
Experimenter. General Radio Company, West
Concord, Massachusetts. Year 1968. No. 1.
P. 3-14. Random-noise generators.
IEEE Spectrum. Institute of Electrical and
Electronics Engineers, Inc., 345 East 47 Street,
New York, N.Y. 10 017. Year 1968. No. 2.
P. 62-67. Hirsch C. J. Color television standards for Region 2.
Instrument Review, incorporating International
Instrument Review. Morgan Brothers (Publishers) Ltd, 28 Essex Street, London WC 2.

Journal of the Franklin Institute. Benjamin
Franklin Parkway, Twentieth Street, Philadelphia, Pa. 19 103. Year 1968. No. 1. P. 1-12.
Reber G. Cosmic static at 144 meters wavelength.
Journal of the Institute of Electronics and Communication Engineers of Japan. Kikai-ShinkoKaikan Building, Shiba Park 21-1-5, Minatoku,
Tokyo. Year 1967. No. 8. (Japanese text with
English separate summaries). P. 1457-1464.
Hosokawa S., Tazaki S., Yamashita K. A type
of companded delta modulation coder. —
P. 1465-1470. Ftiki S. On the duration of the
various segments in continuous speech.
No. 9. P. 1541-1548. Tanaka E. An algebraic
theory of network theoretical problems of
communication systems. — P. 1578-1585.
Iwahashi E. An analysis of error probabilities
in bipolar pulse transmission. — P. 1623-1630.
Akiyana M., Hori Y. Ring type telephone
switching networks.—P. 1631-1638. Kanaya F.,
Akiyama M., Hoshiko Y. Timing jitter
suppressors for regenerative relay system.
Journal of the Institution of Telecommunication
Engineers. Post Box 3012, New Delhi. Year
1967. No. 8. P. 310-315. Ramamurti T. V.,
Ganapathy C. V., Sharma V. N., Khanduja R. S.
Properties of ferrite antenna rods made from
iron ore and its effect on receiver performance.
— P. 316-320. Sharma M. C. Ionospheric
absorption on 2-6 Mc/s at Ahmedabad.
Marconi Review (The). The Marconi Company
Limited, Chelmsford, Essex. Year 1968.
No. 168. P. 1-8. Davies E. Multiplex facilities
for the integration of primary radar and
secar.—P. 9-19. Boyce A. H.,Mc Cusker W.
The secar coaxial line multiplex filter. —
P. 32-42. Barclay L. W. Field strength predictions for backscatter ionospheric sounding.
Post Office Electrical Engineers' Journal (The).
2-12 Gresham Street, London EC 2. Year 1968.
Vol. 60. Part 4. P. 241-251. Merriman J. H. H.
Men, circuits and systems in telecommunications. — P. 259-263. Murray W. J. A voicefrequency signalling system for out-of-area
exchange lines. — P. 266-273. Daniels E. E.,
Ellis W. A. Switching and signalling techniques
for the intercontinental telex service. — P. 288292. Shanks P. H. A new echo suppressor for
long-distance communications. — P. 293-299.
Newell E., Peacock R. D. Electronic telephone
exchanges: reed-selector system field trial at
Belgravia Exchange, London. — P. 300-301.
Sands M. J. E. A new dial-pulse detector.
Proceedings I.R.E.E. Australia. The Institution
of Radio and Electronics Engineers Australia,
Science House, 157 Gloucester Street, Sydney,
New South Wales. Box 3120 GPO Sydney.
Year 1967. No. 11. P. 413-418. Watkinson A.,
Mullaly R. F. The 697 MHz high-resolution
solar radio telescope at Fleurs. — P. 419-424.
Treharne R. F. Vertical triangulation using
sky waves.
No. 12. P. 462-469. Wielebinslci R. Spherical
reflecting antennas in radio engineering.

TELECOMMUNICATION JOURNAL - VOL. 35 - IV11968

181

SPANISH
Bit. Rama universitaria del Institute of
Electrical and Electronics Engineers de
Madrid, Ciudad Universitaria, Madrid-3. Ano
de 1967. N.° 6. P. 19-21,23. Delgado Penin J. A.
Diversos tipos de antenas de los satelites
artificiales.
Comunicaciones electricas. International Telephone and Telegraph Corporation, 5 Ramirez
de Prado, Madrid-7. Ano de 1968. N.° 1. P. 1823. Rauscher W. Experiencia adquirida de la
central experimental HE-60 L de StuttgartBlumenstrasse. — P. 42-46. Tilly J. F. Repetidor sumergido para el cable de 640 circuitos
entre el Reino Unido y Portugal. — P. 54-64.
Kruithof J. Problemas de espera relativos a un
numero invariable de comunicaciones por hora,
con tiempo de ocupacion invariable cursadas
por una salida unica. — P. 65-70. Danielsen W.,
Rambol A., Tidemann G. Cable submarino
« humedo » cargado. — P.71-78. Albanese D. F.
Satelite geodesico. — P. 79-84. Rappold A.
Sistemas europeos de television: el sistema
PAL. — P. 85-89. Cragg W. D. Resultados
comparativos en la valoracion de la sonoridad
de aparatos telefonicos de abonado, por
metodos subjetivos y objetivos, empleando los
sistemas SFERT, NOSFER y OREM-A.
Revista de telecomunicacion. Consejo tecnico de
telecomunicacion, Ministerio de la Gobernacion, Madrid. Ano de 1967. N.° 89. P. 2-14.
Revenga Garcia M. Calculo y diseno de lineas
aereas en cable autosoportado de fiador
excentrico. — P. 21-32. Wallenstein G. D.
Integration de los satelites en la red mundial
de telecomunicaciones. — P. 33-40. Mino N.,
Komura M. Servicio radiotelefonico movil para
comunicacion a traves de la central para
servicio publico.
Revista espahola de electronica. Apartado 5252,
Barcelona. Ano de 1968. N.° 158. P. 38-40.
Moralejo M. Interferencias y perturbaciones
parasitas (III). P. 51. El efecto « Gunn » (II),
P. 56. Burgos J. La fotografia de las imagenes
de TV en color.
N.° 159. P. 54-57. Miguel B. TV-Teoria y
calculo de las antenas « trombon ».
Revista telegrafica electronica. Electronica y
Telecomunicaciones de Arbo SAC e I.,
Avenida Martin Garcia 653, Buenos Aires.
Ano de 1968. N.° 662. P. 18-20, 22. Bonin E. L.,
Biard J. R. Optoelectronica: nuevos emisores
y sensores semiconductores. — P. 21-22.
Gellon H., Or den X C. Circuito de llamada
selectiva. — P. 23, 27. Aplicaciones del laser
en los enlaces telefopicos.
Revista telegrafica mexicana. Direction general de telegrafos rationales, Centro SCOP
Narvarte, Apartado postal N.° 7-806. Mexico.
Ano de 1967. N.° 42. P. 25-44. Principales
realizaciones en telegrafos nacionales durante
1967. — P. 53-60. Apuntes biograficos: Cyprus
West Field, constructor del primer cable transatlantico.
Voces de Telefonos de Mexico. Parque Via
N.° 198, Despacho N.° 223, Mexico. Ano de
1967. N.° 69. P. 7. Simon J. T. Metodos y tecnicas de mantenimiento de la red de larga
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distancia de Telefonos de Mexico (III).—
P. 10-11 .Valadez C. J. Origen y desarrollo del
servicio telefonico en Mexico (IV).
N.° 70. P. 10-11. Valadez C. J. Origen y
desarrollo del servicio telefonico en Mexico.

Seefunkkameradschaft. Seefunkkameradschaft
der Seefahrtschule der Freien Hansestadt
Bremen, Werderstrasse 73. Bremen. Jahrgang
1968. Nr. 2. S. 12-14. HEB — die Kfistenfunkstelle in der Schweiz.
Nr. 3. S. 1-9. Der Funkpeildienst der Kfistenfunkstellen an der Nordsee.

CHINESE

Siemens-Zeitschrift. 8520 Erlangen 2. Jahrgang 1968. Nr. 1. S. 52-58. Baumann H.,
Meier A. Messplatze in Ferbschreib-Wahlvermittlungen. — S. 58-61. Deutrich K-D,
Troschke G. EMD-Fernsprechtechnik in der
Republik Korea.
Nr. 2. S. 67-71. Graf H., Schiirkdmper H.
Erweiterung der Erdefunkstelle Raisting ffir
den Nachrichtenverkehr fiber Satelliten Intelsat-III. — S. 72-89. Kosack H-J. Entwicklungslinien in der Schiffselektrotechnik. — S. 98103. Ritter N., Schenk E. FernschreibSendermesser, ein Gerat ffir Verzerrungsmessungen an Fernschreibmaschinen und
Telegrafie- Ubertragungseinrichtungen.

Taiwan Telecommunications Technical Quarterly. Taiwan Telecommunication Administration, No. 2, Sec. 1, Changsha Street, Taipei,
Taiwan. Year 1967. No. 3. (Articles in Chinese
with an English summary). P. 1-6. Chen H.
Wave analogous. — P. 7-22. Wang H. A study
of tropospheric microwave (6 GHz) propagation on the path between Tainan and Kaohsiung. — P. 23-32. Tang K. V. On the mix of
satellites and cables in the global network. —
P. 33-45. Hsu Y. S., LuP.C. Planning of feeder
cable route and its service area in an exchange
area. — P. 46-55. Lin C. Y. VNL design on
toll switching system. — P. 56-65. Weng T. C.
The interference problem on communication
lines caused by 3-phase 4-wire multiground
power transmission and distribution lines. —
P. 64-74. Lu C. Y. The telephone charge
system in USA.

GERMAN
Archiv der elektrischen Ubertragung. Rodbergstrasse 9, Postfach 166, 7501 Grotzingen fiber
Karlsruhe. Jahrgang 1968. Nr. 1. S. 27-35.
Harmuth H. Sequenz-Multiplexsysteme ffir
Telephonie- und Datenfibertragung. (1):
Quadraturmodulation.
Nr. 2. S. 66-78. Rein H-M., Zuhlke R. Ein
Beitrag zur Frequenz und Stromabhangigkeit
des Verstarkungs-Bandbreite-Produkts von
legierten Flachentransistoren. — S. 102-108.
Harmuth H. Sequenz-Multiplexsysteme ffir
Telephonie-und Datenfibertragung. (2). Einseitenbandmodulation.
DL-QTC (Das). Deutscher Amateur-RadioClub e.V., Beselerallee 10, Kiel. Jahrgang 1968.
Nr. 1. S. 39-40. Hille K. H. Vom Elektron
zum Schwingkreis (2>1).
Nr. 2. S. 75-78. Vogel A. Interessante Rohren
ffir die Einseitenbandtechnik. — S. 86-88.
Brandt H-J. Akustische Abstimmhilfe ffir
Blinde. — S. 103-104. Hille K. H. Vom Elektron zum Schwingkreis (38).
Elektrotechnik und Maschinenbau. Osterreichischer Verband ffir Elektrotechnik, 1, Eschenbachgasse 9, A-1010 Wien. Jahrgang 1968.
Nr. 3. S. 118-127. Ebenberger H. Das Fernsprechwahlsystem 48 HK (Teil I) : Leistungsmerkmale.
Fernmelde-Ingenieur (Der). Fernmeldetechnisches Zentralamt der Deutschen Bundespost,
Verlag ffir Wissenschaft und Leben Georg
Heidecker, 11 Kuhlsheimer Strasse, 8532 Bad
Windsheim. Jahrgang 1968. Nr. 1. S. 1-24.
Heime K. Feldeffekt-Transistoren.
Nr. 2. S. 1-19. Heime K. Feldeffekt-Transistoren
(Teil II).
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Zeitschrift fur das Post- und Fernmeldewesen.
Bundespostministerium, Adenauerallee 81, 53
Bonn. Jahrgang 1968. Nr. 3. S. 92-98. Westendorpf D. Fortschritte auf dem Gebiet der
Fernsprechvermittlungstechnik in Pakistan.

ITALIAN
Note, recensioni e notizie. Istituto superiore
delle poste e delle telecomunicazioni, Viale
Trastevere 189, Roma. Anno 1967. N° 6.
P. 705. Martorana F. In memoria del Prof. Ing.
Algeri Marino. — P. 709-733. Bencini L.,
Morganti G. Apprezzamento soggettivo della
qualita deH'immagine relativa a segnali televisivi a colori PAL, affetti da distorsioni. —
P. 745-767-. Cioffi, G. Un multiplex a trasferimento risonante. — P. 782-805. Treves S. R.
Evoluzione, sviluppi, prospettive della tecnica
numerica nelle telecomunicazioni. — P. 828842. Avanzi F., Cardarelli C. Rilevamenti
sperimentali di alcune caratteristiche connesse
con la possibility di impiego delle apparecchiature telefoniche normalizzate per la trasmissione di dati a grande velocita. — P. 846847. Macchioni A. Riunione della V Commissione di studio del CCITT, Lisbona 8-11 aprile
1967.
Supplemento al N° 6. P. 1-11. Timperi G. II
V Congresso internazionale di teletraffico
(Nuova York 1967).
Poste e telecomunicazioni. Via Ingrassia 33,
Roma 00152. Anno 1967. N° 9-10. P. 545-548.
Mancino L. Satelliti meteorologici.
N° 11-12. P. 667-672. Micheletta C. XV Convegno internazionale delle comunicazioni.
Radio Industria. Via Ripamonti 115, 20 141
Milano. Anno 1968. N° 341. P. 38-40.
Caccia G. G. Circuiti di convergenza in TV/ C.
N° 342. P. 27-29. Caccia G. G. Regolazione
della convergenza in TV/C.
Telecomunicazioni. Societa italiana Telecomunicazioni Siemens spa, Piazzale Zavattari
12, Milano 20 149. Anno 1967. N° 25. P. 3-11.
Cicu A., Motolese F. Studio sulla distribuzione

delladensitatelefonica.—P. 28-35. CicognaniE.,
Squadroni A. Sistemi di telegrafia armonica
a modulazione di frequenza a 100 e 200 Bd. —
P. 54-64. Tarjan M., Angeleri E. Dispositivo
per la registrazione e l'analisi degli errori in
collegamenti per la trasmissione dati fino a
1200 Bd.

PORTUGUESE
Electricidade. Empresa Editorial Electrotecnica
Edel, Lda. Rua de Dona Estefania 48, 3.°, Esq.
Lisboa 1. Ano 1967. N.° 50. P. 399-402. BivarM.
As telecomunicagoes no espago portugues
e a necessidade de estruturas de alto nivel. —
P. 403-405. Lopes da Silva M. J. I simposio de
telecomunicagoes. Evolugao do sistema nacional de televisao.

SCANDINAVIAN LANGUAGES
Elektro. Norske Elektroteknisk Forening og
Norske Elektrisitetsverkers Forening, Ingeniorforlaget A/S, Kronprinsensgatan 17, Oslo 1.
Argang 1968. Nr. 4. S. 74-78. Gretteberg F. Et
dekadisk kodet selektivt anrops-og kontrollsystem. — S. 90-91. Bjurel B., Pedersen G.,
Saloila O. Uttalelser om den nordiske jordstasjon for satelittsamband.
Nr. 5. S. 104-110. Hakonsen O. P. Antennesystem for ILS lokaliseringsanlegg.
Nordisk Post Tidskrlft. Organ for postforvaltningarna i Norden. Svenskt postgiro 123,
Stockholm 1. Argang 1968. Nr. 1. Str. 12-15.
Madsen T. W. CCEP's Styrelsesrads mode i
Bogota 1967.
Teleteknik. Post- og Telegrafvaesenet og de
koncessionerede telefonselskaber i Danmark,
Kannikegade 16, 8000 ArhusC. Argang 1968.
Nr. 1. S. 1-18. Fuldelektronisk telefoncentral
for 1000 abonnenter er igangsat i Arhus. —
S. 19-25. Kiil J. Driftskontrollen siden 1964. —
S. 51-58. Wendt C. J. Ny teknik i nummeroplysningen tjeneste.
Verket och Vi. Tidskrift for Televerkets Personal, Telestyrelsens, Brunkebergstorg 14,
Fack, Stockholm 1. Argang 1968. Nr. 1.
Str. 8-9. En dialog om det har med DIALOGEN. — Str. 10-15. Hansson R. Storm
over stolplinken.

SLAV LANGUAGES
Ceskoslovenske Spoje. Hybernska 5, Praha 1.
1967. Rocnik 12. Str. 10-11. Janecka J.
Priprava uloh pro samocinny pocitac.
Elektrotehnicar. Jurisiceva 10, Zagreb. 1967.
Broj. 7-8. Str. 97-98. Ralasic B. PAL i SECAM
sistema televizije u boji (I).— Str. 101-102.
Milobar B. Rad uredaja u tranzitnim telefonskim centralama (II).
Broj. 9-10. Str. 133-137. Ralasic B. PAL i
SECAM sistemi televizije u boji (II).

Broj. 11-12. Str. 133-137.Ralasic B. PAL i
SECAM sistemi televizije u boji (III).
Elektrotehniski Vestnik. Tomsiceva 1-3. Ljubljana. 1967. Stev. 9-10. Str. 61-67. Pehnani B.
Izracun krajevnega multipleksa govornih poti
v telefoniji. — Str. 68-70. Jamnik P. Stirizicna
komutacija dvozicnih vodov v sistemu
ISKRA 58. — Str. 71-73. Budin /., Gajsek S.
Analiza pogreskov zaradi neprilagojenosti
impedanc pri meritvah ojacenja anten.
Prace Instytutu Tele-i Radiotechnicznego.
ul. Ratuszowa 11, Warszawa 4. 1967. Zeszyt
3 (40). Str. 21-30. Kondracki A. Nowa metoda
sporzadzania charakterystyk statycznych przekaznikow telefonicznych. — Str. 31-50. Pawlowski J. Powielacze czgstotliwosci z diodq
waraktorowq.
Przeglad Telekomunikacyjny. Sekcja Elektroniki i Telekomunikacji Stowarzyszenia
Elektrykow Polskich, 2 Barbary, VI p., Warszawa. 1968. Nr. 1. Str. 6-11. Barwicz A.,
Porzqdkowski E. Szybkoliczqcy uklad pierscieniowy.
Nr. 2. Str. 43-47. Golding J. F. Impedancja
zrodla sygnalow wielkiej czestotliwosci.
Rozprawy Elektrotechniczne. Instytut Technologii Elektronowej Polskiej Akademii Nauk,
Politechnika, Plac Jednosci Robotniczej, 1,
Warszawa. 1967. Zeszyt 4. Str. 601-613.
Filipkowski A. Macierz rozproszenia tranzystora w zastosowaniu do projektowania
wzmacniaczy wielkiej czgstotliwosci.
Slaboproudy Obzor. Nove Mesto, Krakovska 8,
Praha 1. 1968. Cis. 1. Str. 1-5. Tysl V. Vyuziti
novych principu v konstrukci mikrovlnnych
soucasti pro pasmo milimetrovych a submilimetrovych vln. — Str. 6-16. Petru F., Popela B.,
Krsek J. Nektere vlastnosti a pouziti plynovych
laseru. — Str. 24-34. Ptacek M. System extrakce luminancnich slozek z uplneho barevneho
signalu SECAM-III (opt.).
Telekomunikacije. Palmoticeva 2/II, Beograd.
1967. Broj 3. Str. 1-3. Marinkovic V. Pravi
idealni telekomunikacioni sistemi. — Str. 7-11.
Horonitz V. Cijena telefonskih postrojenja u
mjesnoj mrezi. — Str. 11-13. Cavic B. Sastanak X komisije CCITT posvecen problemu
komutacije u mrezi za prenos podataka.
3jieKTpocB»3b. yji. TopBKoro, 7, MocKBa, K-9.
1967. JVs 12. CTp. 68-73. 3aepao/CHoe 10. B.
PacneT cxeMbi TepMOperyjinpOBaHHH no
MeTony HaHMeHBrnnx KBanpaTOB. — Grp. 7576. Tepeumbee B. 77. IIpoKocfibee B. C., K
pacneTy Bbicninx rapMOHHK B nepenaTHmcax.
Pa^HO. neTpOBKa 26, MocKBa K-51. 1968.
JVa 1. CTp. 5-6. EcfiuMoe H. «BeHepa-4»
Ha BeHepe. — CTp. 17-20. COKOAOB r., IlepluaKos E. Ejiokh HBeTHoro TeneBH3opa CHCTeMa CECAM.
JVs 2. CTp. 31. XapueHKO K. BbimuncKuu C.
KopOTKOBOJiHOBaa aHTeHHa.
YKpaiHCbKHH <I>i3HyHHHH ^ypHaJI. iHCTHTyT Ha
IfmnpOBinHHRi b AH YPCP, 115 Bejnnca.
KHTaBcbKa KniB - -28. 1968. JYa 1. CTD. 28-37.

, M. C., KpaeuenKo B. 77., Iloeopejiubi
O. 77., UpoKomoK 77. &. /fHcnpecHOHHbie pe30HaTopbi hjih nepecTpoftKH nacTOTBi reHepanHH
COCKUH

jiajepoB. — CTp. 38-43. 3yee B. A. O pacneTe
(^OTOnpOBOAHMOCTH B objiacTH npocTpaHCTBeHHoro 3apana.

MULTILINGUAL
Bulletin de 1'Association suisse des electriciens.
301 Seefeldstrasse 8008 Zurich. Jahrgang 1968.
Nr. 5. S. 215-224. Paul 77. Bahnstorungen bei
geostationaren
Nachrichtensatelliten.
—
S. 224-228. Stolz Th. Pulscodemodulierte
Ubertragungssysteme flir Richstrahl und
Kabelverbindungen.
CIRM-Centro internazionale radio-medico. Via
Architettura 41, Roma. Anno 1968. (Bollettino
annuale 1968). P. 4-5. Guida G. Necessita di un
servizio radio-medico obbligatorio in campo
internazionale. — P. 6-7. Guida G. The
necessity for an obligatory radio-medical service in the international field. — P. 8-9.
Guida G. Necessite d'un service radio-medical
obligatoire dans le domaine international. —
P. 54-55. Esercitazioni radio-aero-navali sanitarie nelle acque di Civitavecchia. — P. 56-57.
Radio-medical air-sea exercises in the waters
of Civitavecchia. — P. 57. Exercices radioaero-navals sanitaires dans les eaux de
Civitavecchia. — P. 60-68. Assistenza radioaero-navale sanitaria durante il 1967. — Airsea radiomedical assistance during 1967.—
Assistance radio-aero-navale sanitaire en 1967.
PTT Technische Mitteilungen — Bulletin technique— Bollettino tecnico. Entreprise des
postes, telephones et telegraphes suisses,
Speichergasse 6, 3011 Bern. Annee 1968. N° 2.
( Numero consacre aux Cables a paires coaxiales
de petit diametre) (Textes allemands et
frangais).
Nr. 3. S. 106-116. Kerle W. Dimensionierung
symmetrischer Antennenspeiseleitungen fur
grosse Sendeleistungen. — S. 135-147.
Schanda E. Hohlleiter und Holraum-Resonatoren.
PTT-Zeitschrift — Revue des PTT — Rivista
PTT. Entreprise des PTT suisses, Bollwerk 25,
CH-3000 Berne. Annee 1968. N° 2. S. 46-48.
kt. Farbfernsehen.—P. 49-51. La television
en couleurs.
Radio Television. International Radio and
Television Organization, OIRT, 15 U Mrazovky, Praha 5. Year 1968. No. 1. P. 27-43.
Govallo I. I., Gruzdev Y. B. Basic concepts of
the design of the all-Union Television Centre in
Moscow.
Union postale. Bureau international de l'Union
postale universelle, Berne. Annee 1968. N° 1.
P. 10-13. Juliusson R. Apergu du service des
postes et des telecommunications d'lslande. —
P. 10-11. Juliusson R. Outline of Iceland's
postal and telecommunications system. —
P. 10-11. Juliusson R. Idea del servicio de
correos y telecomunicaciones de Islandia.
URSI — Union radio-scientifique interna tionale.
Vol. XTV-8. P. 6-134. ( Numero consacre entierement a la XVe Assemblee generale de rURSI,
Munich, septembre 1966 — Special issue devoted
to the XVth General Assembly of the URSI,
Munich 1966).
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books

DICTIONNAIRE
ANGLAIS-FRANCAIS
DES TERMES RELATIFS A L'ELECTROTECHNIQUE, L'ELECTRONIQUE ET AUX
APPLICATIONS CONNEXES 1

One volume paperback; pp. 372. 24 x 16 cm.
Published by Editions Eyrolles, 61, Bd St-Germain, Paris V, 1967. Price: 49 French francs.
1

(English-French Dictionary of terms used
in electro-technics, electronics and related sciences), by Henry Piraux.

This new edition is in effect a new work:
the layout is different and the author ha?

TRAFFIC THEORY: BASIC PRINCIPLES
FOR THE DIMENSIONING OF TELECOMMUNICATION PLANT 2

One bound volume; pp. 303; illustrations,
forms, diagrams. 24 X16 cm. Published by
R. Oldenbourg Yerlag, Miinchen, Wien, 1966.
2

by Horand Stormer and others.
Traffic theory is the special application of
the calculation of probability to the problem of information transmission. It
provides rules and methods of calculation
which make it possible so to measure com-

FILTER DESIGN TABLES AND GRAPHS 3

by Erich Christian and Egon Eisenmann.

One bound volume; pp. 310; tables, diagrams.
28 x 23 cm. Published by John Wiley and Sons
Limited, Glen House, Stag Place, London SW1,
1967. Price 80 shillings.
3

In the past, most publications dealing with
«filter design » could be divided into two
categories: those explaining in detail the
design procedures for a particular filter
type or a class of filter, and those carrying
out the entire calculations for a restricted
number of normalized circuits. One had to
choose, therefore, between greater design
flexibility in the first case, and more complete calculation in the second case.
This handbook fills the gap between these
extreme approaches by assisting in the
design of reactive filters and by serving as
a valuable aid for other types of networks
whose performance can be described by
transfer functions of similar structure. In
order to provide greater flexibility for all
filter designs, the authors give the tabulations of poles and zeroes of the transfer
function, rather than the normalized elements of an over-all circuit. These tables

CATV OPERATOR'S HANDBOOK

4

edited by Yern

One volume paper back; pp. 158; illustrations,
tables. 21 x 15 cm. Published by TAB Books,
Drawer D, 18 Frederick Road, Thurmont,
Maryland, 1967. Price: 7.95 dollars.
4

184

The end of 1966 saw an estimated 1800
Community Antenna Television (CATV)
systems operating in the United States,
serving some 3 million homes. There are
also some 600 systems operating in Canada,
several with more than 25 000 subscribers.
By 1970, it is estimated that cable systems
will be serving 8 million homes in the
United States—nearly 15% of the total
television viewing audience in that
country.
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completely recast the later editions, adding
more than a thousand new terms relating
to the very latest additions to scientific and
technical language. He has nevertheless
retained obsolete terms found in early texts,
while at the same time giving the standard
terminology currently used.

munications that the relevant installations
are economically used and hold-ups in the
flow of telecommunication traffic are
negligible.
This book is intended to show how the
random processes which determine telephone traffic can be described and quantitatively mastered by simple mathematical
means. From this, rules for the proper
dimensioning of projected telecommunication plant can be directly deduced.

of complex poles^and zeroes, essential to
the calculation of any subsequent circuit,
save the filter designer the greater portion
of his task, and at the same time leave him
free to select the most suitable configuration. A concise introduction explains how
the tabulated parameters may be used for
the design of filters and includes—at the
end—a few typical examples to demonstrate the use of the tables. Nomographs
following the tables provide a fast and
novel way of selecting the proper parameters.
As a handbook, Filter design tables and
graphs can be used to select a proper filter
type for the purpose of estimating cost,
size, and complexity of a contemplated
circuit. It can also be used to select the
proper design parameters for an abbreviated calculation, either by hand or by computer.

Although the basic idea of cable television
is simple, there are numerous complexities
that make planning, installing and operating a system to-day more difficult than
ever before.
This volume, based on material which
originally appeared in BM/E Magazine,
has been published to aid system operators
in installing and operating CATV.
A. El-Zanati

telephilately

T

main features in our article this
month are a new series of "postage due "
stamps issued in Dahomey, five of which are
>W/7z
devoted to telecommunications,
postage stamps issued by the USSR.
HE

TELEGRAPH SERVICE
DAHOMEY
The series of " postage due " stamps issued
on 24 October 1967 includes a 1-franc
violet-brown, brown and blue stamp
showing Lescurre's 1856 heliograph and a
3-franc violet-brown, green and orange
stamp with a Morse receiver. (1)

INDIA
On 9 November 1967 to commemorate the
centenary of the Indo-European telegraph
line, the Indian Administration brought
out a 15-paise blue and black stamp
depicting the path of the telegraph line
between India and Europe. The stamp was
printed by the State Lithograph Workshop
in two million copies. (2)
a

TELEPHONE SERVICE
DAHOMEY
A 5-franc " postage due " stamp, brown,
pink-violet and blue, representing an
early telephone instrument.

tion of its microwave telecommunication
system by issuing a 7-won stamp, blue,
yellow and black, depicting a relay station.
It was designed by Chun Heui-Han and
printed in sheets of 50 in one million
copies. One hundred thousand non-perforated souvenir sheets were issued at the
same time.

in honour of telecommunications, a 9pence stamp, grey-blue and silver, showing
a radio-relay station.

AERONAUTICAL MOBILE
SERVICE
CENTRAL AFRICAN REPUBLIC

DAHOMEY
A 10-franc " postage due " stamp, violet,
red-brown and olive-green, depicting a
broadcasting station.

A series devoted to air transport includes a
green, grey and brown stamp at 1 franc,

HUNGARY
The Hungarian Administration commemorated its centenary in October 1967 with
the issue of perforated and non-perforated
sheets (315 000 and 6000 copies, respectively) of a polychrome stamp showing a
mail-coach bordered by postal and telecommunication symbols.

RYUKYU
A 3-cent polychrome stamp, with a map of
the Islands and an antenna mast, was
issued on 22 December 1967 to commemorate the inauguration of the television network. Designed by Seikidu Tamanaha,
1 million copies of the stamps were printed
in photogravure in sheets of 20. (4)

ST. PIERRE AND MIQUELON
ROUMANIA
The Roumanian Administration issued a
3-lei pale-blue stamp showing a map of
Roumania and a skeleton telephone network to commemorate the automation of
the Roumanian telephone service.

SOUND AND TELEVISION
BROADCASTING

The inauguration of the television service
in both Islands was marked by the issue of
a 40-franc stamp, olive green and orangebrown, showing a map of the Islands and a
television screen; designed and engraved by
Aufschneider after a drawing by Borotra
and copper plate printed by the Atelier de
fabrication des timbres-poste, Paris. (5)

USSR

Atelier de fabrication des timbres-poste,
Paris. (3)

On 6 November 1967, the USSR Administration commemorated the inauguration of
the television tower at Ostankino by issuing a diamond-shaped stamp, grey and
orange, at 16 kopecks. In the series devoted
to the " Material and Technical Bases of
Communism ", a 4-kopeck grey-blue stamp
depicting the television tower at Ostankino
was issued on 25 December 1967 to celebrate the development of communication
media. (6)

SOUTH KOREA

ZAMBIA

On 21 December 1967, the Korean Administration commemorated the inaugura-

In a series devoted to the country's development, the Zambian Administration issued,

CENTRAL AFRICAN REPUBLIC
On 31 October 1967, the Central African
Administration issued a 30-franc postage
stamp, grey-blue, green and orange, depicting a projector and an antenna mast in
honour of its radiovision service. It was
designed by Igot-Cochinard, copperplateengraved by Monvoisin and printed by the
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showing a DC-3 plane with its antenna
clearly visible.

SATELLITE COMMUNICATIONS

SOVIET UNION

CZECHOSLOVAKIA

DAHOMEY

In a series on aviation, the Czechoslovak
Administration has an 80-heller polychrome
stamp, designed by J. Hercik, depicting an
L-200 taxi-plane with the antenna clearly
visible. (7)

A 30-franc " postage due " stamp, violet,
brown and blue-green, showing the Early
Bird satellite.

As part of the series on the " Material and
Technical Bases of Communism", the
USSR Administration issued a 4-kopeck
grey-blue stamp, depicting the antenna of
an earth station, on 25 December 1967 to
celebrate the country's cultural reconJ.S.
struction.

official

CALENDAR
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DATE

ITU

announcements

CONFERENCES

AND

MEETINGS

TITLES

PLACE

1968 International Telegraph and Telephone Consultative Committee (CCITT):
1-5

April

6-10

Study

May

Group

Working

I

(Telegraph

Party

XIII/1

operation
(Human

and

tariffs)

factors)

Geneva
Geneva

20-31 May Working Party XIII/4 (Operation, supervision and maintenance)
10-21

June

24-26

June

23

Study
Study

Group

Group

September-25

II

III

(Telephone
(Tariff

October

IV

operation

principles

th

Plenary

—

and

tariffs)

Leased

Brussels
Geneva

circuits)

Assembly

Mar

del

Geneva
Plata

International Radio Consultative Committee (CCIR):
29 April-10 May Study Groups X (Broadcasting), XI (Television) and XII (Tropical broadcasting)

Palma, Majorca

9 July- 7 August Study Group V (Propagation over the surface of the earth and through the nonionized regions of the atmosphere), VI (lonospheric propagation), VII (Standardfrequencies and time-signals) and VIII (International monitoring)

Boulder

4 September- 8 October Study Groups IV (Space systems and radioastronomy), IX (Radio-relay
Geneva
systems), XII (Tropical broadcasting) and the CMTT (Transmission of sound and
television broadcasting signal over long distances)
9-25 October Study Groups I (Transmitters), II (Receivers), III (Fixed service systems) and XIV Geneva
(Vocabulary)
11-31
15

May

July-9

Administrative

August

"Charter"

Study

Group

Council
(2nd

session)

Geneva
Geneva

International Radio Consultative Committee (CCIR) and
International Telegraph and Telephone Consultative Committee (CCITT):
4-17 September CMTT (Transmission of sound and television broadcasting signals over long distances)

INTERNATIONAL
TELECOMMUNICATION
CONVENTION, MONTREUX 1965

The Czechoslovak Socialist Republic has
ratified the International Telecommunication
Convention, Montreux, 1965.
The instrument of ratification was deposited
with the General Secretariat of the Union
on 3 January 1968.
The Government of the United Kingdom of
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Great Britain and Northern Ireland have
ratified the International Telecommunication
Convention, Montreux, 1965, in respect of
the following Overseas Territories for the
international relations of which they are
responsible:
Associated States: Antigua; Dominica; Grenada; St. Christopher, Nevis and Anguilla;
St. Lucia. — Protected States: Brunei; Swa-
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ziland; Tonga. — Other Territories: The
Bahama Islands; Bermuda; British Antarctic Territory (including South Orkney
Islands, South Shetland Islands and Graham Land); British Honduras; British
Virgin Islands; Cayman Islands; Falkland
Islands (Colony and Dependencies, including South Georgia and the South Sandwich
Islands); Fiji; Gibraltar; Hongkong; Mau-

official announcements

ritius; Montserrat; Pitcairn Islands Group;
St. Helena (including Ascension Island
and Tristan da Cunha); St. Vincent; Seychelles; Turks and Caicos Islands; Western
Commission
territories
Pacific
High
including: British Solomon Islands Protectorate, Central and Southern Line Islands,
Gilbert and Ellice Islands Colony, New
Hebrides (United Kingdom-French Condominium).

OPTIONAL ADDITIONAL PROTOCOL TO THE
INTERNATIONAL
TELECOMMUNICATION
CONVENTION MONTREUX, 1965, ON THE
COMPULSORY SETTLEMENT OF DISPUTES

The instrument of ratification was deposited
with the General Secretariat of the Union on
7 March 1968.

The instrument of ratification was deposited
with the General Secretariat of the Union on
7 March 1968.

The Government of the United Kingdom of
Great Britain and Northern Ireland have
ratified the Optional Additional Protocol
above-mentioned, in respect of the Overseas
Territories for the international relations of
which they are responsible.

PARTIAL REVISION OF THE RADIO REGULATIONS, GENEVA, 1959:
FINAL ACTS OF THE
EXTRAORDINARY
ADMINISTRATIVE RADIO CONFERENCE FOR
THE PREPARATION OF A REVISED ALLOTMENT PLAN
FOR THE AERONAUTICAL
MOBILE (R) SERVICE, GENEVA 1966.

The Republic of the Niger, the Bielorussian
Soviet Socialist Republic, the Ukrainian
Soviet Socialist Republic, and the Union
of Soviet Socialist Republics have approved
the above-mentioned Acts, the first by letter
dated 29 February 1968, and the others, by
letter dated 31 January 1968.

INVITATIONS ACCEPTED TO CONFERENCES OR MEETINGS EXTERNAL TO THE UNION
DATE

ORGANIZATION

NATURE OF CONFERENCE
OR MEETING

PLACE

REPRESENTATIVES

1968
1-2 April

1-5 April

International Astronautical
Federation
(IAF)

15th Session of the
Bureau

Paris

European Broadcasting
Union
(EBU)

20th Session of the
Technical Committee

Istanbul

Mr. N.V. GADADHAR
(CCIR)

Mr. A. BERRADA
(IFRB)

Mr. H. POULIQUEN
(CCIR)

2-5 April

8-11 April

9-16 April

17-30 April

23-25 April

7-9 May

7-10 May

30 May

Intergovernmental Oceanographic Commission
(IOC)

First meeting of the
Working Committee for
an Integrated Global
Ocean Station System

Mr. F. DELLAMULA

Paris

(IFRB)

Inter-Governmental
Maritime Consultative
Organization
(IMCO)

4th Session of the
Sub-Committee on
Radiocommunications

London

International
Student Movement
for the United Nations
(ISMUN)

18th General
Conference

Geneva

Economic Commission
for Asia and the
Far East
(ECAFE)

24th Session

Canberra

Economic Commission
for Latin America
(ECLA)

12th Session of the
Committee of the Whole

Santiago
(Chile)

International
Radio-Maritime
Committee
(CIRM)

43rd Meeting of the
Technical Committee

Rouen

International
Criminal Police
Organization
(ICPO)

4th Conference of
INTERPOL
telecommunication
authorities

Saint-Cloud
(Paris)

World Meteorological
Organization
(WMO)

20th Session of the
Executive Committee

Geneva

Mr. R. PETIT
(IFRB)
•

Dr. Y.Y. MAO
(CCIR)

Mr. R. FONTAINE
(General Secretariat)

Mr. H. RUUD
(General Secretariat)

Mr. J. A. AUTELLI
(ITU expert)

Mr. R. PETIT
(IFRB)

Dr. Y.Y. MAO
(CCIR)

Mr. R. PETIT
(IFRB)

Mr. F. DELLAMULA
(IFRB)

Dr. Y.Y. MAO
(CCIR)
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INTERNATIONAL
RADIO
COMMITTEE (CCIR)

CONSULTATIVE

With the approval of the Canadian Administration, the RCA Victor Company, Limited,
Montreal, has been admitted to take part,
as an industrial organization, in the work of
the CCIR.

INTERNATIONAL TELEGRAPH AND TELEPHONE CONSULTATIVE COMMITTEE (CCITT)

With the approval of the Administration of
the United Kingdom, the British Insulated
Callender's Cables Limited — BICC,
London, and the Standard Telephones and
Cables Limited, London, have been admitted
to take part in the work of the CCITT as
industrial organizations.

ITU

publications

TECHNICAL CO-OPERATION

NOTICE OF VACANCY

Recruitment of experts
Circular-letter No. 15 of 28 February 1968
which has been sent to all Members of the
Union announces a vacancy for:

Circular-letter No. 16 of 28 February 1968
which has been sent to all Members of the
Union announces vacancy for:

• one post of Engineer II, grade P4, to be
filled in the Specialized Secretariat of the
CCIR. Probationary appointment, entry on
duty: as soon as possible (vacancy notice
No. 2-1968 ITU).

• one post of Instructor in outside plant,
in the Telecommunication Training Centre of
Kabul (Afghanistan). Duration of mission:
21 months (the first year being probationary)
from 15 June 1968 (field vacancy notice
TC 10/68 AFG-514/SF).

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, 1211 Geneva 20 (Switzerland), by 27 June 1968 at the latest.

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, 1211 Geneva 20 (Switzerland), by 28 April 1968 at the latest.

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

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

Prices are in Swiss francs.

Publications issued
since the last number
of the journal

IFRB

CCIR

International Frequency Registration
Board

International Radio Consultative
Committee

Summary of monitoring
received by the IFRB
No. 139 (December 1967)
Trilingual edition F, E, S.

General telephone statistics, 1966
Trilingual edition F, E, S.
Price: 6.30 Sw.frs.
Table of international telex relations and
traffic (position on 31 December, 1966)
Trilingual edition F, E, S.
Price: 50 Sw.frs.
Table C — Through telegraph rates of the
European system (position on 13 October
1967), 5th edition
Trilingual edition F, E, S.
Price: 1.40 Sw.fr.

Forthcoming publications

information

Anual high frequency broadcasting frequency list (September 1960-August 1966),
4th edition
Trilingual edition F, E, S.
Price: 80 Sw.frs.
High frequency broadcasting schedule — D
(1966) — November schedule 1966
Period: 6 November 1966-5 March 1967
Trilingual edition F, E, S.
Tentative high frequency broadcasting
schedule — J (1968) — May schedule 1968
Period: 5 May-1 September 1968
Trilingual edition F, E, S.

dation and Opinions and a subject index
Russian edition.
Optional Additional Protocol on the compulsory settlement of disputes
Russian edition.

Final Acts of the Plenipotentiary Conference, Montreux 1965
International Telecommunication Convention,
Montreux 1965 with Annexes, Final Protocol,
Additional Protocols, Resolutions, Recommen188

Final Acts of the Extraordinary Administrative Radio Conference for the preparation of a revised Allotment Plan for the
Aeronautical Mobile (R) Service (Geneva,
1966)
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Xlth Plenary Assembly, Oslo 1966
CCIR Atlas of ionospheric characteristics
—Report 340
Trilingual edition F, E, S.
Price: 20.60 Sw.frs.

CCITT
International Telegraph and Telephone
Consultative Committee
lllrd Plenary Assembly, Geneva 1964
Blue Book
Vol. Ill — Line transmission
(Transmision en Ifnea)
Spanish edition.
Price: 54 Sw.frs.

Preamble Annexes 1 and 2. Additional Protocol. Resolutions and Recommendations. Maps
and charts
Russian edition.
Final Acts of the World Administrative
Radio Conference to deal with matters
relating to the Maritime Mobile Service
(Geneva, 1967)
Preamble relating to the revision of the Radio
Regulations (Geneva, 1959), Annexes; Preamble

official announcements

relating to the revision of the Additional
Radio Regulations (Geneva, 1959), Annexes;
Final Protocol; Resolutions and Recommendations
Separate editions in F, E, S, R, C.
Manual for use by the Maritime Mobile
Service
Containing those provisions of: a) the Radio
Regulations (including Appendices) and the
Additional Radio Regulations, both as revised
by the World Administrative Radio Conference
(Geneva, 1967); b) the International Telecommunication Convention; c) the Telegraph
Regulations and the Telephone Regulations;
which are applicable or useful to the Maritime
Mobile Service.
Separate editions in F, E, S (eventually in R, C).
Summary of monitoring
received by the IFRB
No. 140 (January 1968)
Trilingual edition F, E, S.

information

Summary of monitoring information
received by the IFRB on the use by broadcasting stations of the exclusive high frequency broadcasting bands
6 Summaries per year:
4 Summaries related with the last and first
weeks of any two consecutive seasonal schedules
2 Summaries related with the seventh week of
any four-month seasonal schedule
Trilingual edition F, E, S.
High frequency broadcasting schedules
(4 publications per annum)
Trilingual edition F, E, S.
List of cables forming the world submarine
network, 17th edition
Trilingual edition F, E, S.
List of broadcasting stations operating in
bands between 5950 and 26 100 kc/s, 4th
edition
Trilingual edition F, E, S.

Table of international telex relations and
traffic, position on 31 December 1967
Trilingual edition F, E, S.
Table A (Terminal and transit telegraphic
rates of the European system), 4th edition,
position on 13 October 1967
Trilingual edition F, E, S.
Alphabetical list of call-signs of maritime
mobile service stations (List VII A), 4th
edition
Multilingual edition F, E, S, R, C.
Alphabetical list of call-signs of stations
other than amateur stations, experimental
stations and stations of the Maritime
Mobile Service (List VII B), 3rd edition
Multilingual edition F, E, S, R, C.
List of international telephone routes,
8th edition (position on 1 January 1968)
Trilingual edition F, E, S.

Vol. Ill—Fixed service—Mobile service—Standard-frequencies and time-signals—Monitoring
(Study Groups III, XIII, VII and VIII)
Spanish edition.
Vol. IV—Radio-relay systems—Space systems
—Radioastronomy (Study Groups IX and IV)
Spanish edition.
Vol. V — Broadcasting — Television
Groups X, XI, XII and the CMTT)
Spanish edition.

(Study

Vol. VI—List of participants—Minutes of the
Plenary Meetings—Reports by the Director of
the CCIR, the Committee on Technical Cooperation, the Finance Committee and the
Organization Committee—List of documents—
Complete lists of CCIR Recommendations,
Reports, Opinions, Resolutions, Questions and
Study Programmes
Separate editions in F, E, S.

General telegraph statistics, 1967
Trilingual edition F, E, S.

Reports Nos. 413, 414 and 415.—The more
efficient use of the radio spectrum (International Working Party 111/1)
Separate editions in F, E, S.

General telephone statistics, 1967
Trilingual edition F, E, S.

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

CCIR

CCITT

International Radio Consultative
Committee

International Telegraph and Telephone
Consultative Committee

Xlth Plenary Assembly, Oslo, 1966

Directives

Vol. I — Emission — Reception — Vocabulary
(Study Groups I, II and XIV)
Spanish edition.

Possibly Spanish edition.

Vol. II—Propagation (Study Groups V and VI)
Spanish edition.

General Plan for the development of
the world telecommunication network
1967-1970
Trilingual edition F, E, S.

Methods of payment:
1. Switzerland: to the postal cheque account of the ITU, GENEVA 12-50

CONDITIONS OF SALE

2. All other countries:
o) international postal order,
b) UNESCO coupon,
c) bank transfer to the Societe de Banque Suisse, Geneva.
(Cheques in United States dollars, French francs or pounds sterling are also accepted. Purchasers wishing to use this form of payment are asked to apply the following rates of exchange:
for 1 Swiss franc: $ 0.2315 — FF 1.14 — 2 shillings. The amount of the cheque when converted
must be sufficient to cover the price of the purchase in Swiss francs.)

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

Orders for documents and cheques must be addressed to:
International Telecommunication Union, Place des
Switzerland.

Nations,

1211

Geneva 20,

The prices quoted include packing costs and carriage by surface mail.
As the General Secretariat of the ITU sells its publications on a non-profit-making and nondiscount basis, no reduction can be made to booksellers.
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pour une exploitation

optimale

des

circuits

téléphoniques
existants
lignes
ou

sur

aeriennes

sur

câbles

Systeme 7 TR 001

Systeme a voies
ind6pendantes

a voies independantes

7 TR 001

1 a 10 voies superposables
voie par voie sur une paire
d'une ligne a^rienne ou de
cable.
Le prix de revient de /'installation d'une voie est inferieur
it ce/ui de ia pose d'un nouveau
circuit, des que la distance
excede 8 kilometres.

Systeme 7 TR 012

SYSTEMES DE TELEPHONE
A COURANTS PORTEURS

Permet d'adjoindre 12 circuits telSphoniques supplementaires a un circuit
existant sur ligne aerienne
ou cable.
Ces equipements sont entterement transistorises, etanches,
et tropicalises.

3607 RAPY

T

R

T

TELECOMMUNICATIONS RAOIOELECTRIQUES ET TELEPHOINIIQUES
SB rue Brillat-Savanin - PARIS 13s - Tel. TOT./'T'TB - FRANCE

C

2

2

CROSSBAR

SYSTEM

Type

GIVES IMMEDIATE 1,000 LINE
AUTOMATIC TELEPHONE SERVICE

MOBILE
CROSSBAR
TELEPHONE EXCHANGE

FAST INSTALLATION Position the ex
change on a concrete foundation and
connect external phone and power cables. No other installation work is required to put Type C22 into service.
Workers required for the job are few,
greatly reducing installation cost.
EASY TO TRANSPORT No packing is
required. Everything is included and
protected in this durable steel housing.
Warehouse storage is not required. A
long trailer or a mobile crane may be
used as a suitable means of transport.
Unit is easily transportable to a new site
in case of emergency.
Dimensions (mm)
Length

Width

Height

9,000

2,685

2,920

Photo 1—Place on foundation.

Weight (ton)
15.7

NON-ATTENDED MAINTENANCE No
daily maintenance is required, equipment has been designed to deliver 40
years of maintenance-free operation. If
trouble should occur, a trouble recorder
automatically pinpoints the location and
instantly transmits information to an office attended by maintenance personnel.
POWER SUPPLY A full-floating charging system with two silicon rectifiers is
in use. In case of an AC power failure,
an installed battery automatically supplies necessary operating power. The
power supply and switching equipment
are usually installed in a single housing
but a separate power supply housing is
available if required.
Maximum
EXCHANGE CAPACITY
1,000 subscribers (including 400 twoparty subscribers). The 400 two-party

subscribers may be replaced with 200
ordinary subscribers, furnishing a total
of 800 ordinary subscribers.
INTERCONNECTION Interconnection
with different common control system,
step-by-step system. Manual system or
any other required system is assured.
AIR CONDITIONED & DUST PROOF
Type C 22 exchange has built-in air conditioning for use- in the tropical, frigid
zones as well as the temperate zone.
The unit is dustproofed for use in desert
areas.

Photo 2—Connect phone and power cables.

Photo 3—Unitisreadyforimmediateservice.

HITACHI
Hitachi, Ltd Tokyo Japan

The Ministry of Communications for the Kingdom of Saudi Arabia has recently installed the C 22 Crossbar type telephone exchange at
Jeddah (photos above). Hitachi has over 250 units working all over Japan, as well as in Latin America, South East Asia and the Middle East.

HOYLES, NIBLOCK AND ASSOCIATES

VANCOUVER

•

CANADA

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

SUPERVISORY CONTROL AND TELEMETRY

MICROWAVE AND TROPOSPHERIC SCATTER

SOUND BROADCASTING

CABLE, TELEGRAPH AND TELEPHONE

TELEVISION BROADCASTING

Economic analyses, feasibility studies, rate and tariff structures, project financial negotiations, system planning
and design, specification and tender documents, bid evaluation, supervision of construction, system acceptance
testing, personnel training, project procedures and records, supervision of operation
and related matters concerning telecommunication facilities
proposed by government and private industry
3110 BOUNDARY ROAD,

CABLE: TELECOM, VCR; TELEX 04-50322,

VANCOUVER 12, CANADA

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

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

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

Mitsubishi's New CABLE MUX System - Compact,
Flexible,

Reliable

Also—Self-Regenerating CDC for Triplex Operation
Mitsubishi's new Series-200 CABLE MUX—a six-unit synchronous timedivision multiplexing telegraph terminal—can operate a group of six
aggregate channels in either diplex or triplex. The use of ICs on the
plug-in sheet not only boosts the reliability and stability of the CABLE
MUX system, but also assures compactness. For increased flexibility,
plug-in sheets can be added as the
occasion demands. Meeting CCITT
draft recommendations in every re-6
spect, the Series-200 CABLE MUX
system is specially set up for quick
phasing. Mitsubishi also produces
the Model-11 CDC (characteristic

distortion compensator) for triplex
operation. Making use of the CABLE

MUX timing pulses, the CDC with its
regenerating capability ensures a
distortion-free,

high-speed

telegraphic signal.

MITSUBISHI ELECTRIC CORPORATION

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

CONSORZIO

PER

SISTEMI

DI

TELECOMUNICAZIONI

VIA

SATELLITE

MILAN

ACHIEVEMENT
IN

SPACE

-

ITALY

ABROAD

COMMUNICATIONS

S.T.S. has been selected by the
Argentinian

space

communica-

tion commission to build the first
satellite

communication

earth

station in Argentina.

The station facilities will permit
telegraph, telephone and television

services

with

Europe

and

North America via the Intelsat
sinchronous satellites.

S.T.S. is an association of the leading Italian companies in electronics and telecommunications :
GTE - SOCIETA' GENERALE DI TELEFONIA ED ELETTRONICA . SIRTI - SOCIETA' ITALIANA RETI
TELEFONICHE INTERURBANE . SOCIETA' ITALIANA TELECOMUNICAZIONI SIEMENS

THE QUEEN'S
AWARD TO
INDUSTRY 1966

Marconi is
advanced
space
communication
■H gSjjgSj

BB

■»

Britain's first overseas civil satellite communication ground station has been built by
Marconi on Ascension Island for Cable and
Wireless Limited. Marconi has also supplied
Britain's first three air transportable space
communication stations.
Marconi space capability is based on long
experience in all the elements required by
communication systems via synchronous
and random orbit satellites—computers for
traffic handling and aerial direction, highly
accurate aerial and servo control systems,
ultra high frequency transmitters and extremely sensitive receivers. Marconi has a
lifelong experience in planning, designing,
manufacturing, installing and commissioning complete operational systems anywhere
in the world.

Marconi Myriad
computer—a vital
part of many Marconi
space communication
systems.

Marconi space communication systems
AN 'ENGLISH ELECTRIC' COMPANY
The Marconi Company Limited, Space Communication Division, Chelmsford, Essex, England

LTD/PSI

Teleprinter Radio System
VFSE-65
Here is the compact, self contained teleprinter radio system you were looking for !
Four channel frequency and space diversity with but one sending and one receiving
aerial.
Extremely narrow signal channels ensure high immunity against interferences
and in turn add very little to the already crowded radio wave spectrum.

Novel signal regeneration at the receiving end with sophisticated interference
checking system giving extremely high transmission security.
Complete coverage of the SW band from 3 to 20 MHz in 5 kHz steps governed by
one single oven controlled quartz crystal.
Remotly controllable transmitting antenna for optimum performance.
Automatic synchronizer unit adjusts itself to the transmitter speed and covers
black-outs, ensuring the number of received letters, a MUST in cryptotelegraphy.
Performing as well in mobile installations, on land and water.
Operates with any start-stop teleprinter according to CCITT standards.
See March issue.

CRYPTO AG 6301 ZUG
(Switzerland)

HAGELIN - CRYPTOS

IN FORM ATI QUE
TELEINFORMATiaUE

Teleimprimeurs
Peripheriques de calculateurs
Centres de transit
Ensembles mecanographiques ORDEX
Lecteurs rapides (1000 pas seconde)
Perforateurs
Memoires

La Compagnie de Signaux
et d'Entreprises Electriques,
la SAGEM,
et la Societe Anonyme
de Telecommunications
groupent 12.600 personnes
au service des techniques
les plus avancees.

SAGEM

SOCIETE D'APPLICATIONS GENERALES
D'ELECTRICITE ET DE MECANIQUE
S.A. Capital 27.000.000 de F - 6, Av. d'lENA - PARIS 16*
Tel.: 553-62-50 - Cables: Telesagem - Telex: 20.815 F

Finally! 240 Channels per Bay.
FUJITSU'S revolutionary Channel Modulator
exceeds CCITT standards.

The new Channel Modulator,
developed in collaboration with NTT.

Revolutionary indeed. Only 8 years ago 60

circuitry.

channels per bay were regarded as the most

capacity of previous models ... distortion-free

progressive

development in the history of

transmission ... lowest deviation ... and, true

telecommunications and hailed' as an apex.

to our "best cost/performance ratio", minimal

But our motto "the best is only good enough

maintenance.

until something better comes along" inspired

Revolutionary ideas—our contributions to new

our Research Institute to come up with our

techniques in the field of communications

latest innovation: fully transistorized module

and electronics.

The

result: 4 times the channel

FUJITSU LIMITED
Communications and Siectronics
Marunouchi, Tokyo, Japan-

Main Products: Telephone Exchange Equipment □ Telephone Sets □ Carrier Transmission & Radio Communication Equipment Q
Space Electronics Equipment □ Telegraph & Data Communication Equipment □ Telemetering & Remote Control Equipment □
Electronic Computers & Peripheral Equipment (FACOM) □ Automatic Control Equipment (FANUC) □ Electric Indicators □ Electronic
Components & Semiconductor Devices.

7067-4R

TRADE the language between nations. Men who make agreements are often nations
apart, yet linked quickly by telecommunications.

□ Northern Electric has gained world

recognition for helping people communicate by its constant improvement and development of
telecommunications equipment and systems. □ In addition to some ten million telephones that
Northern has produced for use in Canada, products bearing the Northern name are exported to
many countries of the world. □ When a link is needed between peoples of a city, cities of a
nation, nations of the world, Northern Electric has the people and experience to research, design,
engineer, manufacture and install the entire system
to the most critical standards.

Northern
A heritage of fine telecommunications

Electric

COMPANY LIMITED
MONTREAL, CANADA

Attractive combination of carrier and radio equipment

6 channel UHF
radio-relay

type SR 840

all solid-state
CCITT telephone / telegraph transmission————3
or telesupervision.
jj
All solid-state, low power consumption.—

——-j

Economic for 10 km hut also for 500 km.
> Reliable operation in a wide range of climates—
Simple installation, easy maintenance
Immediate delivery
CARRIER EQUIPMENT
BASEBAND CIRCUIT
VOICE. FREQUENCY CIRCUITf
frequency
band: 12 - 36 kcjs
relative input
relative input
I
level: 2-wire 0 dB
level: 14 dB
4-wire - 17A dB
relative output
level: 2-wire - 3 dB
4-wire 4* 8.7 dB
max.
j

|

impedance: 600 ohms
balanced
signalling: 3825 c/s out
of band

relative output
level: 14 dB
impedance: 150 ohms
balanced

noise figure: 11 dB or better
test tone
frequency
deviation: 35 kefs rms
system value: 1501160 dB
intermediate
frequency: approx. 35 Mc/s

GENERAL
ambient
RADIO-RELAY EQUIPMENT temperature: 0 to 45° C
frequency
range: 406-470 Mc\s
relative
humidity: up to 95 %
output power: 100 mW
2 W with RF
altitude: up to 5000 m
amplifier
(16,500 ft)

dimensions: height 149 cm
(59 in.)
width 52 cm
(20.5 in.)
depth 29 cm
(11.6 in.)
weight: approx. 91 kg
(2001b.)
power
supply: DC 24,48,60 V
4- I? 5°/
AC 110 to 240 V
+ 10 to -15%
50J60/cls
pdwer
consumption: 75 W

FOR FURTHER INFORMATION WRITE TO YOUR LOCAL PHILIPS REPRESENTATIVE OR DIRECT TO:

187S-E

PHILIPS

N.V. PHILIPS' TELECOMMUNICATIE INDUSTRIE - HILVERSUM - THE NETHERLANDS

LAND, SUBMARINE, RADIO AND SPACE
TELECOMMUNICATIONS.

EXCHANGES
A noted supplier of CROSSBAR CP 400 public exchanges, the CIT offers an extensive
range of PAX and PABX or switchboards:
— Interphone systems
— High capacity multiple switchboards
— PABX
— PAX

err

COMPAGNIE INDUSTRIELLE
DES TELECOMMUNICATIONS

REMOTE CONTROL AND SUPERVISORY
Numerous CIT systems are currently in service in many
countries (Electricity Authorities, National Railways, etc.).
Capacities and configurations to suit all requirements in
— REMOTE CONTROL
— REMOTE INDICATION
— REMOTE METERING AND REGULATION
For detailed information:
CIT-COMPAGNIE INDUSTRIELLE DES TELECOMMUNICATIONS
Direction Commutation: 2, rue de I'lngenieur Robert Keller — 75 — PARIS 15% France
Tel. 828-38-70 — Telex 20-021

COMPAGNIE GENERALE D'ELECTRICITE

When a subscriber is more than
3 miles from a line - ifs cheaper
to install a PLESSEY '700'
radio telephone
The cost of a good quality copper wire circuit using poles is equal
to the cost of a radio link at 3 miles (4-8 km). And it's much easier to
install a radio.
Terrain, distance and duration of service often make a line
telephone system impossible or too costly to install. In these
situations Plessey can provide fully line integrated automatic
radio telephone systems with these benefits — low installation
costs, minimum maintenance, greater reliability.

All transistor. Plessey '700' radio telephones enable subscribers
to dial anywhere within existing line networks. They're available
in pole or 19" rack mounted versions. Power requirements are at a
minimum and can be derived from batteries, a.c.-d.c. converters,
thermo-electric or solar sources. The sets operate up to 470 MHz
in ambient temperatures from — 20°C to +55°C. Optional power
amplifiers, coin boxes and party line operation are available.
The Plessey range of radio telephone systems also includes single
and multi-channel UHP/VHF equipments. A comprehensive
systems planning, surveying and installation service is available.
Write for a copy of the Plessey Radio Telephone Catalogue.

PLESSEY Electronics 0
AT&E (Bridgnorth^Division.lBridgnorth, Shropshire, England. Telex: 33373
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G.E.C.
of England
keeps you
in touch
with
the world
This is your point of contact.
With the neighbour down the street
or the friend many miles away,
perhaps even continents away.
And, no matter who it is you're
telephoning, there's a fair chance
that G.E.C. equipment is helping
to keep you in touch.
Across the continent of Australia,
for example, a new transcontinental
completely semiconductored
microwave communication system
now being supplied by G.E.C.
will provide Australia with
one of the world's longest
civil microwave links,
stretching over a 1500-mile (2400 km)
route between Perth and Adelaide.
A million times a year,
this route will be
keeping people in touch.
In the field of automatic telephone
exchanges, G.E.C. can claim
an impressive record of international
prowess, and has played a leading
role in the pioneering of
fully operational electronic
telephone exchanges.
G.E.C. keeps you in touch
— both with the world
and with the most
up-to-date advances in
telecommunications techniques.

G.E.C.

Takes telecommunications
into tomorrow
G.E.C. (Telecommunications) Ltd.
Telephone Works, Coventry, England.

JB/U

Eddystone 990R

BRITISH MADE

A NEW SOLID-STATE V.H.F RECEIVER

The '990R' when used in conjunction with the matching'990S'
provides continuous AM/FM coverage from 27 to 870MHz.
A common Panoramic Display Unit is available for use with
both receivers.
FEATURES
• The '990R' tunes 27 to 240MHz in four switched
bands. 10MHz markers from crystal calibrator for
scale checking.

• Spurious responses 50dB down. (Three signal
circuits prior to mixer stage).
% Low and high level outputs availablefrom I.F

• A.M, F.M, and C.W reception; video output available
at A.M, and F.M.

channel; 10.7MHz input provided for external
converter.

• Provision for crystal-controlled working on up to
eight switched channels. Socket permits connection
of external synthesizer for applications requiring
high-stability operation coupled with flexibility in
frequency selection.

• Noise factor of the order of 10dB.
• Audio outputs for external speaker, headset and
line. Built-in monitor speaker for convenience in
rack installations.
#

• Stability one part in 10 per°C or one part in 10 per
°C with crystal control.

Audio response level within 6dB from 200Hz to
10kHz. Output 500 mW.

#

Operates from 12V D.C or 100/130V and 200/260V
40-60Hz A.C supply.

5

• Standard 10.7MHz I.F with 200kHz and 30kHz
bandwidth—narrower bandwidths to order.

6

Full technical specification available from:
AMARCONICOMPANY
Eddystone Radio Limited, Alvechurch Road, Birmingham 31. Telex: 33708. Telephone: 021-475 2231
LTD/ED58

FARll\l ON
'£ ANNOUNCES
SS900 MICROWAVE!
A NEW 60-CHANNEL
ALL-SOLID-STATE SYSTEM
WITH 2-WATT SIGNAL OUTPUT
FOR THE 900 MHz BAND

Farinon Electric, specialist
in telephone-quality point-to-point transmission,
presents SS900 Microwave,
offering the high performance and reliability
needed for tomorrow's communications.
SS900 provides a capacity of 60 voice channels
to meet the point-to-point requirements
of all but the highest-density routes.
SS900 offers solid-state reliability,
the result of experienced and thoughtful
engineering and manufacturing, and the use of
conservatively-rated, best-quality components.
SS900 provides an extra margin of performance
with a full 2 watts of output power.
SS900 may be equipped for frequency or space diversity
to assure maximum service continuity over critical paths.
It also is excellent as a driver for high-power amplifiers
such as are used in scatter communications.
SS900 is compact, durable and completely accessible
for easy inspection and maintenance.
For complete details of SS900 and accessory
equipment, contact our systems engineers. Their
world-wide experience in equipment and
project engineering, from propagation surveys to
complete installation projects, is at your service.

A complete quadruple-diversity SS900 terminal with two transmitters, four receivers, combining equipment, service channel
and accessory panels, in two equipment cabinets. This is part
of a 900-MHz tropospheric scatter system installed by Page
Communications Engineers between Taiwan and Hong Kong.

935 Washington Street, San Carlos, California 94070 (415) 593-8491
Farinon

Sales Offices: 4601 Madison Avenue, Kansas City, Mo. 64112 (816) 561-6107
■-7735 Old Georgetown Road, Washington, D. C. 20014 (301) 657-4180

ELECTRIC

Farinob Electric of Canada Ltd., 657 Orly Avenue, Dorval, P. Q. (514) 636-0974

published on the occasion of the

CENTENARY of the

INTERNATIONAL TELECOMMUNICATION UNION

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

available in English, French & Spanish

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

Only

ESB

complete

battery

gives

you

a

telecommunications

power

package

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

world leader in packaged power ESB INCORPORATED

ESB
INTERNATIONAL GROUP
12 South 12 th Street, Philadelphia, Pa., U.S.A. 19107
Cablegram : ESBICOSA, Philadelphia
Distributorships available in certain countries
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Telecommunications

Teleprinters operating in accordance
with CCITT standards.
Send-receive or receive-only teleprinters, page and tape models.
Send-receive or receive only printing
reperforators.
Keyboard perforators, with or without
page copy available.
Tape reperforating and automatic tape
transmitting attachments.
Single and multiple automatic tape transmitters.
Line units and control boxes.
V.F. signal converters operated on frequency shift basis.
Manual and automatic exchanges.
Electronic message switching centres.
Data transmission equipment.

sr

Telecomunicaciones

Teleimpresores con funcionamiento segun las normas CCITT.
Modelos transmisores receptores o solo
receptores con impresion en pagina o
en cinta.
Modelos transmisores receptores o solo
receptores en cinta perforada e impresa.
Perforadores de cinta para funcionamiento en local con o sin control en
pagina.
Reperforadores y transmisores automaticos incorporables a los teleimpresores.
Transmisores automaticos sencillos o
multiples.
Alimentadores y telemandos.
Equiposterminales para telegrafia fonica
con modulacion de frecuencia.
Centrales telegraficas manuales y automaticas.
Centros electronicos de retransmision
de mensajes.
Aparatos para la transmision de datos.

sr Telecommunications
Teleimprimeurs fonctionnant selon les
normes du CCITT.
Modeles emetteurs-recepteurs ou seulement recepteurs sur page ou sur bande.
Modeles emetteurs-recepteurs ou seulement recepteurs a bande perforee et
imprimee.
Claviers perforateurs avec ou sans controle sur page.
Reperforateurs de bande et transmetteurs automatiques pouvant etre incorpores dans les teleimprimeurs.
Transmetteurs automatiques a une ou
plusieurs tetes d'emission.
Coffrets de commande ou d'alimentation.
Terminaux pour telegraphie a frequence
vocale, a modulation de frequence.
Commutateurs telegraphiques manuels
et automatiques.
Centres electroniques de retransmission
de messages.
Appareillages pour la transmission de
donnees.

Olivetti
Ing. C.Olivetti & C.,S.p.A.- Ivrea (Italie) Telephone 525 Telex 21043 Adressetelegraphique: Olimark Ivrea

NEC
Steps Up
Satellite
Communications
As commercial satellite telecasts continue to bring people closer
and make the world smaller, NEC's worldwide
prominence continues to increase.
NEC contributions to international satellite communications
progress are illustrated by projects around the globe. NEC
has designed and built satellite communications equipment
and/or complete earth stations for India (the United
Nations satellite communications research and training
center at Ahmedabad, India), the USA (US COMSAT
stations at Brewster Flat, Washington—and at Paumalu,
Hawaii), Japan (Kashima and Juo earth stations), among
other places.
This year NEC takes its next step forward in global

communications with the start of work on new earth stations:
one at Yamaguchi, Japan; COMSAT's new stations in USA; and,
one in time for the Olympics in Mexico. These stations, besides
meeting the specifications, standards and requirements set by
the INTERIM COMMUNICATIONS SATELLITE COMMITTEE,
incorporate exceptional economy, reliability. This is proof that
NEC technology is internationally-credited.
It is also indication of the way NEC stands ready to supply
earth stations anywhere on earth with everything fully covered
from initial advice down to final test operation. This real NEC
readiness in satellite communications also evidences how NEC
holds to the goal set for itself: that of instant communication
between any two people—any place, any time.

Products for todayInnovations for tomorrow

NEC
Nippon Electric Co.. Ltd.

Tokyo, Japan

Main Products: electronic computers, data communication systems, telephone systems, carrier transmission, radio communication, radio and tefevision broadcasting,
satellite communications equipment, other applied, electronic equipment, and electronic components.
Overseas Offices: Taipei, Manila, Bangkok, Djakarta, Bangdung, New Delhi, Karachi, Bruxelles, Mexico City, New York

Light colourful attractive
Plesseyphone is designed for
easy use-in industry,
commerce or the home.
Plesseyphone cuts
maintenance to a minimum.
Removal of one screw
separates the case and its
integral dial from the base.
Plesseyphone design is
based on simplicity of
components and assembly.
Maintenance is easy and spares
are always readily available.
Plesseyphone is lightweight,
and easily carried.
Plesseyphone is considerate.
It incorporates a loud bell—
whose volume is easily
controlled by a lever at the side
of the base-so that no-one is
deafened by its ringing.
Plesseyphonehasafunctional
handset designed to C.C.l.T.T.
recommendations-light,
clear-tone, moulded to fit
mouth, ear and hand perfectly.
And it's easy to clean.
Front handset cord prevents
accidental cancelling. An
ambidextrous telephone.
Four non-slip feet make
sure that Plesseyphone stays
where it's put down.
Plesseyphone is versatile.
Suitable for automatic or CB
exchanges, shared service, or
operator recall systems.
Get communications
flexibility at low cost-specify
Plesseyphone. Easy to install,
to use, and easy to service.
Like to know more ? Send for
our illustrated brochure today.
Just fill in the coupon.
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the most versatile low-cost telephone in the world
Please send me the full story of the low-cost PLESSEYPHONE, as described in
the illustrated brochure.

^
PLESSEY
Telecommunications
The Plessey Company Limited
Telecommunications Group
Beeston, Nottingham, NG9 1LA, England
Telephone: 254831 Telex: 37666

Name
Organisation
Address

<^PT(SA)21

Marconi
-pioneers
of S.S.B and I.S.B
-announce the
newest in an
extensive range
of receivers

The new HYDRUS
high quality
low-cost
H.F receiver
for international
point-to-point
services
FREQUENCY RANGE 1.5 TO 30 MHz
I.S.B, S.S.B, D.S.B, F.S.K, C.W

HYDRUS offers
Exceptional versatility
Very high reliability
All solid-state, incorporating
the latest field effect
transistors
High stability
Frequency synthesis tuning
Fast re-tune and change of
operating mode
Panclimatic operation
Available for operation in many
transmission modes

THE QUEEN'S AWARD TO INDUSTRY

I960 1997

The Marconi Company Limited
Radio Communications Division
Chelmsford, Essex, England
AN 'ENGLISH ELECTRIC' COMPANY

Dual diversity version

LTD/H831

PHILIPS NEGISTORS
transistorized series-shunt repeaters

V

F

VF circuits are still carrying the main load in regional telephone communications.
Long distances and/or poor quality of such circuits may necessitate the use of
repeaters.
PHILIPS negistors - negative impedance series-shunt repeaters - will provide
the solution to your technical and economic problems.
PHILIPS negistors are small, easily installed thanks to their plug-in construction, and adaptable to a wide variety of electrical operating conditions.
Very frequent, too, is the combined use of negistors and loading coils, which
are also manufactured by us.
A cost comparison will show which combinations of Philips equipment provide
the most economical solution for any given cable.

PHILIPS
N.Y. PHILIPS* TELECOMM UNICATIE 1NDUSTR1 E, HILVERSUM, THE NETHERLANDS

1765-E

an advertisement in Philips KEY CAPITALS series

For The First Time, You Can Get
Economical

Telephone

Facilities
Right

Through

That

Much

Terrain

Had

Too

Been

Tough

Until

Now

A New Multiplex Radio System in VHF & UHF Bands.
Oki Electric has perfected a fully transistorized multiplex radio system that really solves problems. Using UHF
and VHF bands, Oki's two models offer 24 telephone
channels as local or branch lines between any two or
more towns.
(HU4003 in 400MHz band and HV4001 in 160MHz band.)
Check the features of this economical marvel:
1. Compact... fully transistorized, efficiently designed, single
bay construction.
2. Amazingly Low Power Consumption ... only 1/10 of what
conventional systems require.
3. Long Life and Exceptional Reliability . . . thanks to brilliant
technology and Oki research. All circuits are print wired.
4. Advanced Engineering . . . every feature more than meets
international standards. Oki uses only one step direct translation, for example, to form basic group "B" of 12 channels
in 60-108 KHz. And yet achieves an unusually high S/N ratio.
5. Simple Maintenance . . . plug-in type print-wired unit sheets
for easy maintenance. Measurement terminals on sheet main
points make inspections a snap.

This ingenious multiplex radio system is typical of Oki
quality communication products. After all, every Oki creation has over 8 decades of experience behind it. And a
hard working research center and 5 modern plants. Oki
has been meeting a wide variety of communication needs
throughout the world. And meeting them remarkably well.

OKI

OKI
established 1881

electric industry company, limited

10, Shiba Kotohira-cho, Minato-ku, Tokyo, Japan Cable: OKIDENKI TOKYO Telex: TK2627

New York Office: 202 East 44th Street, New York, N.Y. 10017, U.S.A. Cable: OKIDENKI NEWY0RK Telex: 223217 Tel: (212) 682-1665 # Mexico Office: c/o TELE-0NDA, S.A. Apartado
Postal 13-521 Calz. Ermita Ixtapalapa No. 1405, Mexico 13, D.F., Mexico Cable: OKIDENKI MEXIC0DF Tel: 39-16-93 # Colombia Office: c/o MITSUBISHI COLOMBIA LTD. Carrera
10, No. 19-64 Oficina 602 Apartado Aereo 12356 Bogota, Colombia. Cable: MITSUBISHI BOGOTA Telex: 0044705 BOGOTA Tel: 43-23-00 # Honduras Office: Edificio de la
Capitalizadora Hondureha 3er Piso No. 301 Apartado Postal 420 Tegucigalpa D.C., Honduras Cable: OKIDENKI TEGUCIGALPA Tel: 2-3479 # Bolivia Office: Casilla 4319, La Paz, Bolivia
Cable: OKIDENKI LAPAZ Tel: 13085 # Taipei Office: c/o Far Eastern Electric Industry Co., Ltd. 10, Sec. 1, Hankow Street, Taipei, Taiwan Cable: OKIDENKI TAIPEI Telex: TP-263 Tel: 33611

TELE
FUN
KEN

HF Directional Receiving Antennas
for fixed and transportable stations
1

A 850/1 for the range 1,6 to 4 Mc/s
A 850/2 for the range 4 to 11 Mc/s
Small space requirement compared
with rhombic antennas
Suitable for long-range reception
Wide vertical aperture ensures reception
irrespective of incidence angle.
Please address inquiries to

ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT
AEG-TELEFUNKEN
Export Department— Elisabethenstrasse 3
79 Ulm (Donau) — Federal Republic of Germany

NERA
300 channel
total solid state
microwave system
The NERA 300 Radio Link System is a total solid state frequency
modulated radio relay system designed for point to point communication.
The system operates in the band 7425 to 7725 MHz and has a
capacity of 300 telephone channels. The performance is equal to
or better than CCIR/CCITT standards.
For a limited number of hops the transmission of 600 telephone
channels or colour TV plus sound is also possible.
The entire use of transistors and semiconductors in NERA 300
has reduced the space requirements of the equipment as compared to those of similar equipment with thermionic devices.
This feature together with a special flexibility of design permit
application in a large variety of system configurations.
Two of the many available system arrangements are mentioned
below:
The two-way diversity system for up to 300 telephone channels
which employs the following equipment:
Repeater NL 60: 4 transmitters, 4 receivers, service telephone,
switching facilities for service telephone.
Terminal NL 61: 2 transmitters, 2 receivers, 2 modulators, 2 demodulators, switching facilities, service telephone.
For TV transmission a one-way double-line system which employs
the following equipment:
Repeater NL 64: 2 receivers, 2 transmitters.
Terminal Transmitter NX 65:

2 transmitters, 2 modulators.

Terminal Receiver NY 65: 2 receivers, 2 demodulators.
For further information please write to:
AKSJESELSKAPET

NERA
P.O.B. 7033 H, OSLO 3, NORWAY
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