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

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

© International Telecommunication Union

teleconwimlcatiii
journal

MONTHLY MAGAZINE OF THE INTERNATIONAL
TELECOMMUNICATION UNION - 15 DECEMBRE 1968

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 isconsiderate.
It incorporates a loud bellwhose volume is easily
controlled by a lever at the side
of the base-so that no-one is
deafened by its ringing.
Plesseyphone hasa functional
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.

Fless^phone
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.

PLESS1Y
ijP
Telecommunications
The Plessey Company Limited
Telecommunications Group
Beeston, Nottingham, NG9 1LA, England
Telephone: 254831 Telex: 37666

Name
Organisation
Address

<^PT(SA)21

Jack-in-the-box
HF antenna.
Goes up in 2 hours.
Transport it by air... or store it for emergency standby.
You'll have reliable performance even after repeated field use.
Granger's 747 CA antenna comes out of storage and sets up fast as a 0-to-2000
mile communications back-up if a hurricane knocks out a fixed antenna.
Or, move it by air or surface wherever you need quick communications. The
747 CA is a compact package, and five men can set it up in 2 hours. With gain
of up to 13 db from 4 to 30 MHz, VSWR under 2.1:1, and no lobe splitting, it
performs as well as a permanent installation. A Delta extension kit adds
omnidirectional coverage from 2 to 4 MHz for close-in communication.*
The 747 CA antenna withstands harsh environments... winds up to 100 mph.
Its rigid, nested tower and all materials are corrosion resistant. Available in
models from 1 to 20 kw average (2 to 40 kw PEP), this high-performance
portable or stowable antenna is a good package deal. Write for complete data.

*The Delta Kit is included with antenna Model 747 CB.
The Kit is also available as a retrofit for 747 OA's.
OA/CB models are available for fixed installation.

Granger

Associates

hi i
lit

1601 California Ave., Palo Alto, California 94304 / Granger Corner, 1 Brooklands Rd., Weybridge, Surrey, England / 1-3 Dale St., Brookvale, NSW, Australia

LAND, SUBMARINE, RADIO AND
SPACE TELECOMMUNICATIONS

In civilian applications, the TTS 60 quickly provides emergency or temporary communications channels. It is used by
the French Railways (SNCF) for fixed connexions between
important centres.

TTS 60
Transportable transmission system
12 to 60 channel capacity system, CCITT conform, using two
miniature coaxial cables suitable for laying by truck or
helicopter, fully transistorized, with watertight connections
and line repeaters. Maximum system range is 75 km (150 km
with intermediary station).

err

COMPAGNIE

INDUSTRIELLE

DES TELECOMMUNICATIONS
LES CABLES DE LYON

Write, telephone or wire to:
C.I.T.
33 rue Emeriau
75- PARIS XV
Tel. 734.89.79
Telex 25.927

LES CABLES DE LYON
170 avenue Jean Jaures
69 - LYON
Tel. (78) 72.35.61
Telex 31.009

SUBMARINE TELEPHONE LINKS
120 channels, 4kc/s or 160 channels, 3 kc/s
and 480 channels, 4 kc/s or 640 channels, 3 kc/s
The General Electricity Company supplies complete submarine telephone links, ready for use.
The service comprises:
— The preliminary survey
— Provision of the link
— Technical aid in maintaining the system.
The G.C.E. systems comprise:
— Central carrier coaxial cable

— Guaranteed-life transistorised repeaters
— 12 and 16-channel transistorised multiplex terminal
systems
Links already installed:
Holland-Denmark, Marseilles-Algiers I, Perpignan-Oran II,
Cannes-lie Rousse (Corsica), France-Morocco.
A substantial participation in the construction of links between Sicily-Crete, TAT II and TAT IV (France-U.S.A.).
In course of completion:
France-Tunisia.

COMPAGNIE

GENERALE

D'ELECTRICITE

Increase gradually your sales advertising in the
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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.

can solve your
DIRECTIONAL AND
TERRAIN PROBLEMS!
with a
CORNER

REFLECTOR

ANTENNA

with low reflection co-efficients

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

gains of 10 to 120, in several
configurations.
Specially designed antennas
to meet your coverage
requirements are available

• Television Antennas
• FM Antennas
• Coax Switches

Catalogues upon request.

DE3ES1QG1EI
ANTENNA | COMPANY
A DIVISION OF COMPUTER EQUIPMENT CORPORATION
6939 Power Inn Road, Sacramento, California, USA

We have quite a thing about
transmission capacity.
108 50-baud channels.

Like RECTI PLEX.

This new carrier telegraph system com- a unique phase-modulation transmits 108
menced service between Tokyo (KDD) standard telegraph channels over a single
and San Francisco (RCA) June 1968 and voice band. The resulting transmission
revolutionized transmission capacity and capacity is five times that of conventional
multiplex systems, and combines ecotransmission rates.
The development of this brilliant inno- nomical capacity expansion with faster
vation posed quite a few problems. We data transmission.
had to increase speed and capacity, and, RECTIPLEX I lived up to the highest
at the same time, battle the high costs expectations. So will RECTIPLEX II, when
of for-hire cables and new-cable instal- it revolutionizes cable transmission belation. In cooperation with K.D D. we tween Tokyo (KDD) and New York (ITT)
found the answer: RECTIPLEX, in which

FUJITSU LIMITED
Communication6 and £lectronict
Marunouchi, Tokyo, Japan

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

Your

country

A country might not miss having a satellite station.
Not if getting the news a day late doesn't matter.
Not if the government has a "we'll go it alone" policy.
Not if the economy can grow when they miss chances to
sell their most important exports at the highest price. Or
buy imports at their lowest price.
Maybe a country will never know what they're missing
by not having minute-to-minute contact with the rest of
the world. Except, nowadays what a country doesn't know
immediately... can hurt it.

can

live

without

General Telephone & Electronics designs and builds
earth satellite stations. We've already put up three. (Three?
That's more than anyone else has.)
The three that we planned, designed, engineered and
constructed are in Chile, Thailand and the Philippines. In
addition, we've had a part in (or parts in) ten other earth
satellite stations in North America and Europe.
So we've had a chance to see how owning one of these
nine-story, metal-clad saucers can do more for a country
than just give them fast, reliable international telephone

one.

For

while.

service and additional revenue. An earth satellite station
is a complete communications tool. One that can get a
country involved with the rest of the world faster.
For example: a businessman in Asia can send data by
satellite to a computer in New York. And have the information he needs back in minutes.
Or doctors in a tiny hospital in Africa can watch a surgical transplant being performed at a big European hospital
on closed circuit color television.
Or farmers in South America can learn how to operate.

the newest reaper-combine by watching it being demonstrated in a wheatfield in Saskatchewan, Canada.
Or engineers can stay in their own country and take an
advanced course at M.l.T. or Cal Tech.
If your country wants to hear what the world has to say,
and if you have something to say to the world. We'll connect you. Write us at 730Third Ave., New York, N.Y. 10017

General Telephone & Electronics
International

HOW MUCH TRAINING IS NEEDED TO
OPERATE RADIO COMMUNICATIONS EQUIPMENT
OVER 100 MILE TO 1000 MILE DISTANCES?
It only takes 15 minutes to learn how to use the
RF Communications Compact SSB Transceiver!!
These are the steps ...
1.

ON

POWER

2.

SELECT CHANNEL

3.

ADJUST AUDIO VOLUME

4.

PUSH THE BUTTON AND TALK

Designed for extra simplified operation, the RF Communications COMPACT series SSB Transceiver is a
high quality commercial unit using modern circuit
design and the best grade of components and construction. The COMPACT is used in over 50 countries
of the world by Police Departments, Oil Companies,
Government Agencies, etc.
With 100 watts power output (p.e.p.) the COMPACT
provides highly dependable SSB communications over
long distances.
The COMPACT is available in 1, 2, 3 or 4 channel
versions. The frequency range is 1.6 to 16 Mc, either
upper sideband, lower sideband or selectable sideband.
*

TURN

The COMPACT weighs only 35 pounds complete in
one cabinet including power supply. The COMPACT
can be used in mobile applications with the RF-1210
mobile power kit.
The modern circuit has many advanced features
including AGC, ALC, Collins mechanical filter,
grade crystals in high stability ovens and solid
state power supply. All high voltage circuits are protected and the transceiver can be used under conditions of high temperatures and humidity.
A complete line of antenna couplers, linear power
amplifiers, and other accessories are available. RF
COMMUNICATIONS is a leader in SSB communications.

PRICES ON THE COMPACT START AT $695.

Please contact us
for further details.

R F COMMUNICATIONS, INC,
1680 UNIVERSITY AVENUE

•

ROCHESTER. NEW YORK

14610

REL

FM

SUBSYSTEMS

INTELSAT

II

REL

FM

SUBSYSTEMS

INTELSAT

III

□ ..what's new?
INTELSAT III specs are new . . . extended and upgraded for improved
satellite communications worldwide.

New, and meeting or exceeding these stringent INTELSAT III specifications, is a complete line of FM communications subsystems from Radio
Engineering Laboratories (REL).
World's largest designer and manufacturer of FM subsystems for satellite
ground stations, REL is the proven, single source for all that's new in High
Power Amplifiers . . . Ground Communications Equipment . . . Threshold
Extension Demodulators . . . and Station Test Equipment.

Result: subsystems derived from famed and field-proven REL 2600 Series
equipment operative in INTELSAT II installations, ashore and afloat . . .
from Andover, Maine to Bangkok, Thailand.

Result: subsystems providing flexibility, reliability, and ease of maintenance for INTELSAT III installations in such diverse locations as Morocco,
Canada, Panama, California, West Virginia, and Puerto Rico.

WHAT ELSE IS NEW?

Result: subsystems with 24-to-132 channel capacity, plus expansion poten-

Try 1) REUs new
INTELSAT III
Brochure, 2) REUs
System and Subsystem
Data File, and
3) REUs "CREDENTIALS
in Space" brochure.
Receiving your copies
is as simple as
1-2-3; just write:

tial for future requirements of INTELSAT IV and V.

Result: subsystems backed by REL's "added dimension of experience" in
planning, specif^ng, and supplying each customer's individualized appli/-x
cation-requirements.

m

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

PCA

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 10 INOUSTRY
1966 1967

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

Dual diversity version

LTD/H83I

Calling
A.D. 2000

?

Philips do.

50 years in
telecommunications

For instance with their all-electronic
telephone exchanges in Aarhus,
Denmark and Utrecht Holland.
Here a thousand subscribers, the
P & T administrations and Philips
are in constant touch with the
future.
In 50 years of growing know-how
and skill Philips have become a
leading company in this field of
advanced switching techniques,
constantly probing the future, thus
keeping ahead of time.
This progressiveness is found in
individual units as well as
integrated systems like "SATCO",

a computerized fully automatic
Air Traffic Control System coupled
to radar.
KLM Royal Dutch Airlines use
world's first „AIRLORD" - short for
Airlines Load Optimisation,
Recording and Display system - at
their home base Schiphol Airport
to speed up passenger and cargo
handling.
The SITA network in Europe
ordered for its most vital nerve
centres (Amsterdam, London and
Paris) Philips' "DS-714", a
processor-controlled store and
forward data switcher.

Talking about advanced equipment,
even Philips' high-power
broadcast transmitters use small
computers nowadays to set and
control their frequencies.
Philips Telecommunications really
call A.D. 2000 for you, to get you
in touch with your future needs.
For further information write to
N.V. Philips' Telecommunicatie
Industrie,
P.O. Box 32, Hilversum,
The Netherlands.

cm
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Fir onr LPH-15. the last count was 3Z2 Mries
reareseatino 152 locations around the world. Here's who:
Antenna Products LPH-15 is designed for transportable
applications where installation time is critical and a
highly reliable frequency independent antenna is required for short and medium range circuits. With coverage from 4.0 to 30.0 mHz, the LPH-15 radiates skyward using ionospheric propagation to overcome the
limitation of ground wave communication over rough
terrain.
At the lower frequencies, vertically incident radiation
assures efficient short range communications — even
in dense jungle environments. In the unique support
structure, all towers converge on the same base and
have adjustable guy lengths. In an area 71 feet square,
5 men can have the LPH-15 operational in 2 hours.

APC EXPERIENCE AND CREATIVE
ENGINEERING CAN SOLVE YOUR
COMMUNICATIONS PROBLEMS NOW.
MAY WE HAVE YOUR INQUIRY. . .

APC

ANTENNA
PRODUCTS
COMPANY

Box 9588
Austin, Texas 78757
TELEPHONE AC817-325-3301

ITT Telecommunications

Announcing
the world's
most advanced
mobile
radiotelephone
STAR RADIOTELEPHONE

STAR

STAR UHF Ultra High Frequency mobile radio-

STAR is backed by world-wide planning, insta-

telephone, by STC, signals a new era of product
leadership in the expanding world of mobile
radiotelephones.

llation and servicing resources.

STAR has been designed by a brilliant team of
engineers and styled by one of Britain's leading
industrial designers.

For further details: Standard Telephones and
Cables Limited, Mobile Radiotelephone Division,
Oakleigh Road, New Southgate,
London N.11. England

Standard Telephones and Cables Limited

ITT Telecommunications

Check AD 2000 in your diary.
That's when you could be using what STL is working on today.
Research and development at Standard Telecommunication Laboratories has a single aim; to provide the
basic knowledge and practical information needed
by associated manufacturing companies to produce
better telecommunications products and systems. It
does so along four main lines of advanced development: transmission systems, digital systems, materials
and components.
One of the world's leading industrial laboratories,
STL's project teamwork integrates the skills and teamwork capabilities of men and women widely known
in their respective fields. They are backed by scientific

equipment with far-reaching and flexible capabilities
illustrated here by a sample determination of element
distribution using a microprobe analyser.
One of the many achievements of STL has been the
development of Pulse Code Modulation techniques
which are now finding application in systems. Further
ahead, towards the year 2000, present work by STL
includes the application of dielectric fibre waveguides
as a wideband transmission medium,offeringa solution
to the accelerating demands thatwill then becomevital.
Standard Telecommunication Laboratories Limited,
London Road, Harlow, Essex, England.

Standard Telecommunication Laboratories

ITT Telecommunications

Once a y ear
the Creed 444
teleprinter
has an open day
2003 P...THE PENTACOIMTA*
TOLL SWITCHBOARD
establishes connection between subscribers on
local' automatic exchanges of all known types
(rotary, step-by-step, crossbar etc.) and subscribers
in other areas. This is achieved via direct dialling by
the operator over rural, toll and international trunks
or via bothway RD trunks.

ADVANTAGES

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

Creed & Company Limited

• plug-in components provide full accessibility for
maintenance
• minimum disturbance to operator when replacing
a faulty key mounting
• key mountings are provided with a ticket slot
• large writing space for operator
• digit keys can befitted on the left for a left-handed
operator
• space is provided for operator's handbag
• dismantled shipment in two cases reduces handling and freight charges to the minimum.
For further information contact Bell Telephone Mfg
Company S.A., Switching Systems Division, Francis
Wellesplein 1, Antwerp, Belgium.

* Registered Trade Mark

Bell Telephone Mfg Co

ITT Telecommunications

New Generation of SEL High-Power TV Transmitters
for Modern Networks
For more than a decade, SEL television transmitters
have been a synonym of quality, reliability and progress in Germany and abroad,
A new transmitter generation is now available for the
execution of orders from several European countries
and the USA. The essential features are:
9 Solid-state low-power stages with klystron highpower amplifier
0 Frequency range from 470 to 890 MHz
O Output powers between 0-1 kW and 80 kW
0 High transmission quality due to IF modulation, for
monochrome or colour TV according to PAL, NTSC
or Secam
0 Suitable for colour TV transmission according to
CCIR, FCC and OIR

® Simple and flexible setting-up of installations with
stand-by stages by the use of self-contained functional groups
O Automatic and remote-control operation.
The activities of SEL cover all fields of telecommunication: telephony; railway signalling; conveyors
and post office mechanization, transmission and
navigation, teleprinter and data systems, cables and
wires, components, radio, television and phono
equipments.
Please ask for information material quoting the
No. RF 176.
Standard Elektrik Lorenz AG, Transmission and
Navigation Division, 42, Hellmuth-Hirth-Strasse,
7000 Stuttgart-Zuffenhausen, Federal Republic of
Germany.

Standard Elektrik Lorenz AG

ITT Telecommunications

You'll find the best Spanish contacts all over the world
Incorporating the benefits of the most recent
advances in automatic switching techniques, the
Pentaconta* Crossbar telephone system maintains its
leading position among modern systems of telephony.
The basic element of this system, the Pentaconta*
Crossbar multi-switch has high quality contacts.
Because of its extremely limited movement, abrasion
is kept to a minimum and speed of selection is greatly
increased. The multi-switch operates in a time interval
of between 30 and 50 milliseconds; a rotatory system
switch performing the same function may take up
to 2 seconds.
* Registered Trade Mark

With all the modern technical aids of its Madrid
factories Standard Electrica is the only company
which manufactures and installs Pentaconta* telephone equipment in Spain.
This type of switching equipment represents only one
of the many products of international quality which
Standard Electrica not only supplies to the Spanish
market but also exports to 37 countries throughout the
world. S.E.S.A. is Spain's largest telecommunications
company and largest exporter in this field. Standard
Electrica S.A. Ramirez de Prado 5, Madrid 7, Spain.

Standard Electrica S.A.

Always on the air—ignoring
the ionosphere

Transmit
Receive

Long distance HF radio telephone links need
speehh-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
radio telephone system to use Companding techniques,
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

ITT Telecommunications

Installing the
first AL/PE
sheathed
coaxial cable
in Great Britain

At the new Forth Road Bridge in
Scotland, STC has installed the first
aluminium/polythene sheathed coaxial
cable in Britain. Containing four
type-174 cores, it is the first coaxial
cable of its type to be sheathed with
aluminium/polythene laminate
instead of the traditional lead sheath.

STC

The plastic-sheathed cable, fully
protected against moisture vapour
permeation, and forming part of the
30-mile telecommunications link
between Edinburgh and Kirkcaldy, was
manufactured and installed by STC
for the British Post Office. Up to 960
simultaneous conversations can be
held over two coaxial cores of only
0-174 inch (4-4mm) diameter and the
performance is well within CCITT
limits for this type of circuit.
STC has manufactured and installed
considerable quantities of type 174
coaxial cable for the British Post Office
and is in the forefront of this
expanding field of highly sophisticated
systems. A wide range of other special
and standard telecommunications
cables are made to meet all
requirements.
Further information from:
Standard Telephones and Cables
Limited, Paper Insulated Telephone
Cable Division, North Woolwich,
London, E.16, England.

Standard Telephones and Cables Limited

ITT Telecommunications

Every
we
a

year

dump

load

of

our

products

in

And that's the best place, of course, for submarine cables,
repeaters and equalisers. We reckon they should stay down there
for at least 25 years without attention. Which is why we make
them to incredibly high standards of reliability, with nothing left
to chance.
And the shore terminal equipment too, generally duplicated
with automatic changeover to ensure utmost reliability, is made
to compatibly high standards.
In collaboration with the British Post Office we've been in the
forefront of submarine systems developments since the early
1950's. And have unsurpassed practical experience - STC
engineers have participated in 34 major projects worth
£137 million.
First with deep-water systems of 160 and 360 circuits, STC will
also be first with a 640 circuit deep-water system.
STC innovations include the master-slave power feeding system,

the

sea

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

rOTiy

19 68

Standard Telephones and Cables Limited
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Everyone wants the
Pentaconta * system

The Pan-American Highway
at Alajuela, Costa Rica ...
This important locality situated in the direct line of
domestic and commercial communications between
the two American continents is now equipped with
a new 1500 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. France.

Pentaconta* is the world's most advanced Crossbar
automatic telephone switching system. So naturally
the whole world wants it, and systems are already
installed in over 76 countries.
We're increasing manufacturing capacity to put in
a lot more. And that's not all.
Pentaconta* is under continuous development and
improvement. We're always trying to make it smaller,
faster, cheaper and more reliable. And succeeding.
Standard Telephones and Cables Limited, Telephone
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turning point
While the 1st Plenary Assembly of the CCITT, held in
Geneva in 1956, marked a decisive new direction in the
harmonious development of telecommunications and of the
ITU by its decision to amalgamate the CCIF * and the
CCIT * into a single organ known as the CCITT *, the
IVth Plenary Assembly, which has just concluded its work
at Mar del Plata, Argentina, will certainly be remembered
as a conference of exceptional importance, particularly as
regards the results of technical studies.
Some who are not familiar with the bases on which the
Union rests reproach the ITU with being slow in following
technical developments because it can only make a thorough
assessment of the progress in all the branches for which it
is responsible at the Plenary Assemblies of its International
Consultative Committees which are held at intervals of
roughly four years. In this space age such a period is considered too long in comparison with the rapid development
of telecommunications.
In fact, the establishment of recognized international
standards and regulations takes time and demands proper
precautions. However, the need has been felt for the ITU
to adapt its methods of work and its means of action
so as to be able to follow all aspects of modern technical
progress without undue delay. The decisions taken at Mar
del Plata bear witness to this.
Elsewhere in this issue the reader can consult a very
interesting article by Mr. Rouviere, Director of the CCITT,
on the work of the IVth Plenary Assembly and of the
CCITT itself. However, I think it will not be amiss briefly
to consider some of the resolutions adopted by this Plenary
Assembly, since they deal precisely with the changes which
the delegates decided to make in the methods of work of the

One of them relates to the provisional approval in the
interval between two consecutive Plenary Assemblies of
certain recommendations of too urgent a nature to await
their adoption by the regular meeting of the following
Plenary Assembly. Such recommendations constitute the
reply to technical, regulatory or operational questions connected, for example, with space communications. But
they may likewise concern specific problems of special
interest to new and developing countries.
In another resolution, the IVth Plenary Assembly decided
to set up
" a study team of ten experts (two from each region)
possessing knowledge and experience of CCITT activities and of contemporary methods of organization at
senior management level in telecommunication administrations. "
This team of experts is to study the changes that might be
made in the organization and methods of work of the
CCITT. It must be said in this connexion that the results
so far obtained have demonstrated the efficiency of the
present organization and methods. However, any work of
man is open to improvement especially in the light of
technical developments.
Finally, after a very interesting discussion set off by the
examination of a document on the " important and urgent
problems raised by the integration of space communications in existing systems " which was submitted to the
Plenary Assembly, the latter adopted a resolution in which
it invites the various organs of the Union to develop closer
co-operation in this field in conjunction " with the administrations or private operating agencies interested in space
telecommunications. "

CCITT.

*

*

* CCIF — International Telephone Consultative Committee
CCIT — International Telegraph Consultative Committee
CCITT — International Telegraph and Telephone Consultative Committee
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Thus, although it is a centenarian, our Union still has the
will to renew itself and the strength of character required
to rejuvenate and adapt itself.
M. MILI

union activities
The iVth Plenary
Assembly
of the CCITT

Tribute should be paid to those who made
this complete success possible, namely the
Organizing Committee set up by the
Argentine Administration, among whose
members I should like to mention in
particular the Chairman, Mr. Heguilor
Rocca, and the General Secretary, Mr.
de Paola.
2. Organization and proceedings

n

response to the
generous invitation
of the Government of
the Argentine Republic,
the IVth Plenary Assembly of the CCITT
and the final meetings
of the Study Groups
which preceded it were
held at Mar del Plata
from 23 September to
25 October 1968.

I

Lt. Col. R.R. Albariho
1. The setting
Mar del Plata is a beautiful city of 350 000
inhabitants on the Atlantic coast, 400 km
south of Buenos Aires. While it is an
important industrial and commercial centre
with a very lively fishing port, it is mainly
a well-known seaside resort visited each
year by more than two million tourists.
Despite the sometimes inclement weather
experienced there during September and
October the participants in the Plenary
Assembly greatly appreciated the charms
of Mar del Plata and the surrounding
country.
The meetings were held in the vast rooms
of the Hotel Provincial which had been
very tastefully fitted out to provide a congenial setting for, and facilitate, the work
of the delegates. The Assembly had four
meeting rooms with simultaneous interpretation facilities, the largest accommodating 400 and the smallest 80, together
with four committee rooms and a large
number of offices and workshops for the
Secretariat.
Apart from these quite remarkable facilities, the delegates were the object of constant solicitude and delicate attentions on
the part of their hosts; in a word, all the
participants were able to appreciate the
incomparable Argentine hospitality which
also expressed itself in frequent receptions
and excursions that created a most favourable atmosphere for the success of the
meeting.

The Study Groups met from 23 September
to 11 October, each of them for a few days
under its Chairman, in order to finalize
their reports to the Plenary Assembly.
These various meetings were attended in all
by 602 delegates, experts or observers,
representing 72 administrations, 26 recognized private operating agencies, 36 scientific or industrial organizations and 15
international organizations.
The Plenary Assembly proper met from
14 to 25 October: 72 Members of the ITU
and 15 international organizations were
represented, making a total of 309 delegates or observers.
In accordance with the General Regulations annexed to the International Telecommunication Convention, the chairmanship of the Plenary Assembly was held by
the Head of the Argentine delegation,
Lt. Col. R. R. Albarino, Director-General
of Co-ordination in the Office of the
Secretary of State for Communications.
I had the good fortune to work in close
collaboration with him and feel well fitted
to accord the highest praise to the great
conscientiousness with which he prepared
the meetings, and the competence, courtesy
and authority with which he presided over
the proceedings. This conviction is, I know,
shared by all the delegates.
Mr. Albarino was assisted in his exacting
task by five Vice-Chairmen elected by the
Assembly and drawn from the five geographical regions of the ITU: Messrs.
M. Ben Abdellah (Morocco), R. T. Black
(United States), T. Kashiwagi (Japan),
A. B. Bjiirel (Sweden) and A. Poukhalski
(USSR).
The Assembly set up four Committees to
prepare and submit proposals on various
problems of major importance:
Comittee A: Organization of the Study
Groups and methods of work
Chairman and Vice-Chairman; Messrs.
M. B. Williams (United Kingdom) and
Z. Szpigler (Poland);
Committee B: Programme of work of the
Study Groups
Chairman and Vice-Chairman; Messrs.
R. C. Sueur (France) and Saw Mamadou
Aliou (Mali);

Committee C: Budget control
Chairman and Vice-Chairman: Messrs.
O. H. Mohamed (Pakistan) and J. A.
Wiltgen (Brazil);
Committee D: Technical co-operation
Chairman and Vice-Chairman: Messrs.
Ingedayehu Girmaw (Ethiopia) and
G. E. de Silva Ellawela (Ceylon).
The inaugural meeting of the Plenary
Assembly, held on 14 October, was greatly
honoured by the presence of Dr. Borda,
Minister of the Interior, General Teglia,
Secretary of State for Communications,
Col. O. Dietrich, President of the National
Telecommunication Undertaking and of
various eminent civil and military persons
of Mar del Plata. General Teglia was also
good enough to attend the closing meeting
on 25 October.
Mr. Mohamed Mili, Secretary-General of
the ITU, took part in all the meetings of
the Plenary Assembly itself. The CCIR was
represented by its Senior Counsellor, Mr.
N. V. Gadadhar.
The Secretariat of the meetings was provided by a staff of 167, roughly half of
which were ITU staff members or recruited
from Geneva, while the other half was
recruited locally or seconded free of charge
by the host administration. The local staff
displayed exemplary competence and devotion and worked closely and on the best
of terms with the staff from Geneva.
The work of the Plenary Assembly falls
into two quite distinct groups:
— consideration and approval of Study
Group reports with the issue of the
corresponding recommendations and
choice of new questions for study:
— discussions and adoption of proposals
on general administration of the CCITT
(organization, programmes, methods of
work, financial needs), emanating either
from Plenary Assembly Committees A,
B, C and D or from other sources.
The main results obtained in these two
fields are reviewed below.
3. Results of the work of Study Groups
3.1 Telegraphy and data transmission
Following a study conducted jointly by the
CCITT and the International Organization
for Standardization (ISO), the IVth Plenary
Assembly adopted a new telegraph alphabet No. 5 for use in message and data
transmission. This alphabet corresponds
to a two-condition, seven-unit code with
an additional unit for error detection. It is
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initially intended for use on leased circuits
and not as a substitute for alphabet No. 2.
The conditions of its use in synchronous
and start-stop systems were defined.
The CCITT has taken a definite trend towards data transmission with ever higher
bit rates, and, while leaving freedom of
choice to leased circuit users, studied and
described two modulator/demodulators
(modems) operating at 2400 bits per second
and issued a recommendation on the use of
a group for data transmission at 48 000 bits/
second.
It may be hoped that a lasting standardization has been reached for the interface
between the modem and the data processing
equipment, regardless of the bit rate, mode
of transmission or even type of circuit.
For the future development of data transmission, the Plenary Assembly decided to
study two types of network: telegraph-type
networks using alphabet No. 5 and high
modulation speeds and integrated networks
using the new technique of pulse code
modulation.
For telegraphy proper, recommendations
were issued on the formats to be used in
message retransmission networks and on
links between gentex and message retransmission networks.
Studies have been launched on automatic
calculation of the number of words which
could be performed by computers installed
in switching centres, after some adjustment
of the present regulations governing word
counting.
On the operating side, mention should be
made of agreements on the use and layout
of credit cards, the duration of automatic
telex calls for inclusion in international
accounts and on the adoption of the
minute charged as the basis for traffic
evaluation. A draft revision of the Telegraph Regulations has also been produced
for submission to a forthcoming Administrative Conference.
With regard to special telegraph circuits,
a system of synchronous transmission on
long submarine cables has been standardized and a charging system established
based on the real duration of automatic
telex calls on HF circuits with ARQ.
Finally, in facsimile telegraphy, the CCITT
standardized the characteristics of an automatic black and white transmission service
between telephone subscribers, improved
the standardized test chart and decided to
study transmission in colour.
632

3.2 Telephone transmission
Study Group XII amended the recommendation on the permissible propagation time
in an international telephone connexion,
raising this time from 250 to 400 milliseconds, an extremely important decision
for the development of satellite communication. The Study Group, however, specified the conditions to be observed and
precautions to be taken with connexions
where the mean one-way propagation time
is between 300 and 400 milliseconds.
The limits for the reference equivalents in
national systems which were applicable to
95 % of international calls are now recommended for 97 % of them.
The new " transmission plan " concerning
CCITT recommendations issued in 1964
on the basis of studies entrusted to Study
Group XVI from 1960 onwards, may now
be regarded as practically complete so far
as switched circuits in the public telephone
network are concerned. Study Group XVI
is to pursue the study of integration in this
network of circuits set up via communication satellites and circuits using pulse code
modulation systems; it will also study the
transmission characteristics of leased
circuits.
Study Group XV amplified the recommendations concerning carrier systems on
coaxial pairs in land and submarine cables.
For the first time the CCITT issued a
recommendation on systems employing
pulse code modulation (PCM) and was
able to unify some fundamental characteristics of such systems. As will be seen later,
a new Study Group has been set up to
conduct studies in this field which will
cover the transmission of all types of signal
(telephone, telegraph, facsimile, data, sound
and television broadcasting) and deal with
the structure of future integrated networks
in which digital transmission and time
division switching will be closely associated.
Special Autonomous Working Party No. 3
(GAS 3) prepared for publication in 1969
a handbook which will be entitled " Economic and technical aspects of the choice
of transmission systems " and may be
expected to be of great use to the developing
countries.

private operating agencies). The new basic
principles introduced are, on the one hand,
remuneration on the basis no longer of
traffic units but of the circuits provided
and, on the other hand, the limitation of
remuneration to the first transit centre when
a call passes by automatic switching
through several of such centres. These
provisions, which constitute a radical
departure from the present rules, will considerably simplify the implementation of
the international routing plan.
In addition, Study Group II, in pursuance
of decisions of the Plenipotentiary Conference of 1965, prepared a considerably
briefer draft version of the Telephone
Regulations. At the same time, it drafted
new " Instructions for the international telephone service " applying both to the European and the continental service. Finally,
it fixed the rules to govern the operation
of, and charging for, intercontinental television transmissions via satellites and produced recommendations on the layout and
use of credit cards.
Study Group III concerned itself mainly
with the terms of lease of circuits and, on
its proposal, the Plenary Assembly issued
four recommendations enunciating these
leasing rules. Furthermore, in response
in particular to the wishes expressed by the
developing countries, the Study Group
considered the conditions in which costing
studies and the establishment of certain
general tariff principles might be undertaken in the various regions of the world.
The actual provisions which the Plenary
Assembly decided to adopt on these points
will be described later.

3.3 Telephone operation and switching

Study Group XI, in close liaison with
Study Group XIII, undertook and completed the study of a new international
telephone signalling system called System
No. 6. The effort involved and the success
achieved are unprecedented, for whereas
previous CCITT studies in this field were
based on the experience already possessed
by'certain countries, System No. 6 is a
modern data-transmission-type, commonchannel signalling system based on completely original principles. A complete
specification of this system was adopted
and it will undergo thorough trials during
the period 1969-1972.

In telephone operation the main question
studied by Study Group II was the definition of new procedures for international
accounting between administrations (or

A specification was also adopted for a
System No. 5 bis of the conventional multifrequency signalling type. This system is
a variant, with additional operating facili-
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General view of Mar del Plata. In the foreground on the left the Hotel Provincial, seat of the Plenary Assembly; on the right the Casino

View of the Chairman's table during the inaugural meeting. From right
to left: Messrs. M. Mili, ITU Secretary-General, Dr. Borda, Minister
of the Interior, General Teglia, Secretary of State for Communications,
J. Rouviere, Director of the CCITT, Lieutenant-Colonel Albarino,
Chairman of the IVth Plenary Assembly, and N. V. Gadadhar, Counsellor
of the CCIR
ties, of System No. 5 defined by the Illrd
Plenary Assembly.
Finally, the IVth Plenary Assembly also
standardized for regional purposes two
multifrequency inter-register signalling systems valid both for national use down to
#

Entrance to the Hotel Provincial with the emblem chosen for the IVth
Plenary Assembly over the door

local exchange level and for international
operation in a specific region. These
systems, which will be called " Regional
Systems Nos. 1 and 2 ", correspond respectively to the system used in the NorthAmerican continent and to one evolved

from the studies of a certain number of
European countries, which is known as the
MFC (Berne) System. "
Apart from assisting Study Group XI in
defining the operating facilities of the new
signalling systems, Study Group XIII re-
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vised the international routing plan with
a view to giving it greater flexibility and
taking the use of satellite circuits into
account. It further undertook studies on
switching maintenance and supervision of
service quality and on the human factors
to be taken into account, particularly with
a fully automatic international service.
Special Autonomous Working Party No. 1
(GAS 1) terminated its work on national
automatic networks by publishing Part II
of its manual which deals with questions
of buildings, power supply, protection of
staff and equipment, etc.
Special Autonomous Working Party No. 2
(GAS 2) likewise completed its task with
the preparation of a detailed manual on
local networks.
As for the handbook of Special Autonomous Working Party No. 5 (GAS 5) which
has just appeared, this deals in particular
with such questions as traffic growth as a
function of economic relations, estimating
the investment required for telecommunications and the corresponding methods of
financing, and the importance accorded to
telecommunications development in the
various countries. This Working Party will
continue its studies during the next period,
concentrating in particular on the priority
to be given to the different sectors of telecommunications and on the assembly of
documentation on national tariffs.

Study Group Chairmen and Vice-Chairmen appointed by the IYth Plenary Assembly
1. Ordinary Study Groups
No.

Title

Chairmen
Messrs.

Vice-Chairmen
Messrs.

I

Telegraph operation and tariffs

A. GOMES
(United States)

S. PARAMOR
(United Kingdom)

II1

Telephone operation and tariffs

R. RUTSCHI
(Switzerland)

N. J. M. BIEZEN
(Netherlands)

III

General tariff principles

L. BURTZ
(France)

D. ROBERTSON
(Canada)

IV1

Maintenance of lines and circuits

J. VALLOTON
(Switzerland)

J. KIIL
(Denmark)

V

Protection against electro-magnetic disturbances

H. RIEDEL
(Federal Republic
of Germany)

G. GRATTA
(Italy)

VI

Protection and specifications for
cable sheaths

J. R. WALTERS
(United Kingdom)

A. BLANCHI
(France)

Definitions and symbols

M. DUCOMMUN (S\ vitzerland)2

Telegraph equipment

G. BAGGENSTOS
(Switzerland)

I. SAVITSKI
(USSR)

Telegraph transmission quality

R. BROWN
(Australia)

B. KUBIN
(Czechoslovakia)

Telegraph switching

A. JANSEN
(Netherlands)

D. FAUGERAS
(France)

XI1

Telephone switching and signalling

A. JOUTY
(France)

3.4 Maintenance, protection, definitions and
symbols

XII1

Telephone transmission performance

F. KROUTL
(Czechoslovakia)

F. ANDREWS
(United States)

Study Group IV, which is concerned with
line and circuit maintenance, specified an
improved automatic measuring apparatus
for world-wide use, established a system
of supervision of circuit quality from a
transmission standpoint, laid the bases, in
collaboration with Study Group XIII, of a
general maintenance organization for both
switching and transmission capable of
adoption on an international scale, regardless of national practices. Finally, it worked
with sound broadcasting organizations on
the maintenance of sound programme
circuits.
Study Group V continued its studies on
telecommunication line protection, in
collaboration with the organizations competent in electric power fields, completed
the preparation of a work on the effects
of lightning discharges and considered, in
concert with the other Study Groups concerned, the publication of a booklet on
earthing.

XIII1

Automatic and semi-automatic
telephone networks

I. A. NEWSTEAD
(Australia)

S. KUHN
(Popular Republic
of Poland)

XIV

Facsimile telegraphy

H. BITTER
(Federal Republic
of Germany)

W. WINOGRADOW
(People's Republic
of Poland)

XV

Transmission systems

F. JOB
(France)

D. GAGLIARDI
(Italy)

Telephone circuits

J. C. BILLEN
(United Kingdom)

A. SERRURE
(Belgium)

VIII
IX
X

rH

>
X
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VII

TCHOUTA MOUSSA
(Cameroon)

1
Mr. E. C. Laird (United States) was appointed Chairman of the Co-ordinating Group for these Study Groups
on problems concerning the world automatic and semi-automatic telephone network.
2
One person only was appointed pending a decision of the CCIR on the possible merging of CCITT Study
Group VII and CCIR Study Group XIV.

Study Group VI produced recommendations for the protection of underground
cables against corrosion, to take account
in particular of the use of plastics for cable
sheathing. It also prepared a booklet on
maintenance methods for pressurized
cables.
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Finally, Study Group VII confined
its activities to assisting the International Electrotechnical Commission
(IEC) in compiling a single list of
graphical symbols and the next edition
of the international electrotechnical
vocabulary.
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4. Result of the work of the Plenary Assembly Committees and other decisions

2. Special Study Groups

4.1 Organization and methods of work
Title

Symbol

Chairmen
Messrs.

Vice-Chairmen
Messrs.

J. RHODES
(United Kingdom)

V. N. VAUGHAN
(United States)

Sp.A

Data transmission

SpJB

Abolished

Sp.C

Circuit noise
(Joint CCITT/CCIR Study Group
administered by the CCITT)

R. KAISER
(Federal Republic
of Germany)

T. MATSUMOTO
(Japan)

Sp.D

Pulse code modulation

R. BOYD
(United States)

G. BAUDRIN
(Belgium)

CMTT

Television transmission
(Joint CCIR/CCITT Study Group
administered by the CCIR)

Y. ANGEL
(France)

W. SIMPSON
(United Kingdom)

3

3. Plan Committees
(Joint CCITT/CCIR administered by the CCITT)

Title

Chairmen
Messrs.

Vice-Chairmen
Messrs.

World Plan Committee

A. BIGI
(Italy)

O. H. MOHAMED
(Pakistan)

Regional Plan Committee for Africa

L. DIA
(Senegal)

I. GIRMAW 3
(Ethiopia)

Regional Plan Committee for Latin
America

C. NUNEZ
(Mexico)

R. SEVERINI3
(Argentina)

Regional Plan Committee for Asia and
Oceania

A. ZAIDAN
(Saudi Arabia)

S. FUJIKI3
(Japan)

Regional Plan Committee for Europe and
the Mediterranean Basin

T. NO AT
(France)

H. DIETRICH 3
(People's Republic
of Poland)

3

4. Special Autonomous Working Parties

Title

GAS 3

Economic and technical comparison of transmission systems

AOUD
(Morocco)

G. WALLENSTEIN
(United States)

GAS 4

Primary power sources

F. BENTLEY
(Canada)

M. LINDEN
(Sweden)

GAS 5

Economic conditions and telecommunication development

H. LONGEQUEUE
(France)

E. GALLI
(Argentina)

3

Chairmen
Messrs.

Vice-Chairmen
Messrs.

Symbol

Provisional appointment to be confirmed by the next CCIR Plenary Assembly.

The Plenary Assembly, through the medium
of its Committee A, made a careful examination of the disquieting situation created
by the constant increase in the number of
CCITT meetings and in the resultant heavy
burdens both on the Union and its Member
countries. To give some idea of this workload, I would mention that during the
period between the Illrd and IVth Plenary
Assemblies and not including the latter,
the CCITT held 1107 days of meetings and
published 2015 contributions which were
distributed to 8000 Study Group members.
Committee A set itself the task of considering whether such a situation could be
improved by reorganizing the Study Groups
and reforming their methods of work. In
preparation for this task, the difficulty of
which I was fully aware, I had taken the
step of first asking the Members of the
Union to send me in writing their proposals
for such reform and had had these proposals
studied by a meeting of Study Group
Chairmen and Vice-Chairmen convened in
Geneva in June 1968. The conclusions of this
meeting were submitted to Committee A.
Despite these precautions and the efforts
of Committee A, the results were rather
disappointing and no agreement could be
reached on any radical reforms. Perhaps
one may draw the conclusion from this
that the present organization, established
at the 1st CCITT Plenary Assembly and
modified somewhat at the Ilnd and Illrd
Assemblies, is not all that bad and that
the increase in the workload is an inevitable
consequence of the development of telecommunications and of the rapid progress
in their technique.
The IVth Plenary Assembly, to its credit,
refused to be content with that over-simple
interpretation and accordingly adopted a
resolution on the setting up of a Group of
ten experts (two per geographical region)
to study between now and the Vth Plenary
Assembly any changes to be made in the
organization and methods of work of the
CCITT. These experts will be appointed
by the Administrative Council from the
candidates presented by Member countries
which have already been consulted for this
purpose.
However, pending the conclusions of the
Group of ten experts, the IVth Plenary
Assembly already made some slight changes
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in the existing state of affairs. Firstly, with
regard to the organization of the Study
Groups, it decided to abolish Special Study
Group B (World automatic and semiautomatic telephone network) and to replace it by one of the Co-ordination Groups
which will be discussed further on in
connexion with methods of work. On the
other hand, the scope of the problems
raised by the development of pulse code
modulation led it to set up a new Study
Group, known as Special Study Group D,
to investigate these problems. Furthermore,
the Plenary Assembly approved the creation of four Regional Tariff Groups to be
attached to Study Group III (one for
Africa, one for Latin America, -another for
Asia and Oceania and the fourth for
Europe). Also, on the proposal of Committee B and after study by that Committee
of the questions common to several Study
Groups, it set up some Joint Working
Parties.
As far as methods of work are concerned,
minor changes were made in the additional
Rules of Procedure of the CCITT to
amplify and reinforce the existing provisions on the submission of contributions,
their analysis in the form of tables recapitulating the various solutions proposed, the
preparation of draft replies to straightforward questions and publication of draft
plans of work for meetings.
The more substantial innovations it made
were to provide for the study of a question
within a particular Study Group by a
special rapporteur or small team of rapporteurs and, in the case of questions
concerning more than one Study Group
but not amenable to the conventional solution of Joint Working Parties, the establishment of Co-ordination Groups by families
of Study Groups which would consist of
the Study Group Chairmen and ViceChairmen and would co-ordinate the joint
studies. As already mentioned, such a
Co-ordination Group has already been set
up in place of the former Special Study
Group B and others may be created as the
need occurs.
A still more important result was obtained
with regard to the procedure for provisional
recommendations. It was agreed that if a
draft recommendation on an urgent problem could be completed during the period
between two Plenary Assemblies with the
unanimous agreement of the members of
the Study Group concerned, the Members
of the Union could be consulted by corre636

spondence with a view to publishing the
draft as a provisional recommendation,
pending its final approval by the next
Plenary Assembly.
A long debate took place on the desirability
of severing the final meetings of Study
Groups completely from the Plenary Assembly proper, the advantages of this
solution being to leave some time for
reflection between the publication of the
final reports and their consideration by
the Plenary Assembly and also to reduce
expenditure considerably should the Assembly be held away from Geneva. The
delegates of the developing countries
mostly opposed this idea as it would not
enable them as at present to take advantage
of their participation at the Plenary Assembly to take part in the work of the
Study Groups whose interim meetings they
find it difficult to attend. A compromise
proposal to have longer Plenary Assemblies
at which they would be given full accounts
of the work of each Study Group, followed
by a discussion on it, did not succeed in
fully satisfying them. That being so, it was
decided to retain the present system at
least for the Yth Plenary Assembly on the
understanding that the final meetings of the
Study Groups and the Plenary Assembly
would therefore be held at Union headquarters.
Finally, Committee A established the procedure for publishing the new CCITT book
(which will be a White Book). To expedite
the publication of the work as far as
possible and to facilitate its use, it was
decided that the order of urgency and
presentation would be as follows: first, the
questions and their annexes in the form of
booklets bound together by families, then
the Recommendations in loose-leaf
volumes, and finally the supplements in
bound booklets from which all inessential
texts would be omitted. An alphabetical
index to the recommendations is to be
compiled and repetition of recommendations in more than one volume will no
longer be permitted.
4.2 Programme of work of the Study Groups
It is difficult to describe in detail the work
of Committee B which was responsible
for drawing up this programme, since it had
to dwell at length on each of the numerous
questions (about 300 in all) on the programme for the period 1968-1972.
This review enabled it to assign the questions to the various Study Groups, noting
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in passing those of concern to more than
one Study Group, to establish an order of
importance and urgency of these questions
to guide the Chairmen in drawing up their
plans of work, to check whether there was
any overlapping between questions proposed by different Study Groups and to
propose a regrouping of related questions.
With regard to questions of concern to
more than one Study Group, the Plenary
Assembly approved the recommendations
for the maintenance or abolition of existing
Joint Working Parties and in a few cases
for the creation of new Joint Working
Parties, which Committee B, in full agreement with Committee A found advisable
to make.
Finally, Committee B, gathering together
all the proposals made by Study Group
Chairmen, endeavoured to sketch a programme of meetings for the period 19681972. Since this was intended as an indication only, the Plenary Assembly simply
took note of the programme without giving
it formal approval, leaving it to the Chairmen to establish the final programme in
agreement with the Director and within
the limit of the credits authorized by the
Administrative Council. The discussion
which took place on the subject brought
out the practical impossibility of strict
observance of the rule of one meeting only
per Study Group in the interval between
two Plenary Assemblies. In some cases,
this rule would prevent the timely completion of the studies and would not necessarily lead to economies in the Union
budget.
4.3 Budget control
Committee C (Budget control) scrutinized,
and raised no objection to, the provisional
accounts for the holding of the IVth
Plenary Assembly which at the time
amounted to 1 870 000 Swiss francs. On
that occasion, it expressed its gratitude to
the host administration for the excellent
organization of the Assembly. It also noted
that for the study period ending with the
close of the IVth Plenary Assembly, expenditure on CCITT meetings amoutned to
about 5 200 000 Swiss francs and remained
as a whole within the limit authorized
by the Administrative Council.
When considering Committee C's report,
the Plenary Assembly noted that once
again it did not feel itself in a position to
apply No. 781 of the General Regulations,
i.e. to approve the estimate of financial
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needs of the CCITT until the following
Plenary Assembly. These needs arise essentially from the holding of meetings and the
increase in Secretariat staff.
It is quite clear that the Administrative
Council is alone competent to authorize
the expenditure involved but it seems
regrettable to me that the Plenary Assembly,
which is quite familiar with CCITT needs,
cannot find a means of bringing its opinion
to the attention of the Council while not
trespassing on the latter's rights.

tunity of expressing both the regrets and
the gratitude of the entire CCITT.

4.4 Technical co-operation

4.5.3 The Plenary Assembly examined the
report on CCITT activities prepared by the
Director and approved it, with the exception of a passage on secretariat staff
requirements which it merely noted.

Committee D studied those aspects of
technical co-operation which come within
the purview of the CCITT, namely those
mentioned in Nos. 188 and 189 of the 1965
Convention. It referred back in this connexion to the programme of action drawn
up in 1964 by the Illrd Plenary Assembly
and noted with satisfaction that the most
important provisions of that programme
had been successfully applied by the Study
Groups, Special Autonomous Working
Parties and the Secretariat during the
period 1964-1968.
That being so, the Plenary Assembly
adopted, on the proposal of Committee D,
a new resolution recapitulating the main
points of the previous programme and
urging the developing countries to take a
more active part in CCITT work.
At the same time, as I have already mentioned, the Plenary Assembly took favourable action on the ideas of Committee D
regarding the establishment of Regional
Tariff Groups and the preparation of a
publication on earthing questions.
For lack of time, the work of the Plan
Committees, which, too, is an interesting
aspect of CCITT activities in technical
co-operation, was not considered by the
Plenary Assembly. Articles on the subject
had, however, been previously published
in the Telecommunication Journal.
4.5 Other decisions
4.5.1 After completion of the work of
Committees A and B, the Plenary Assembly
proceeded to appoint the new Chairmen
and Vice-Chairmen of the Study Groups
and Special Autonomous Working Parties.
A list of them is given in the table at the
end of this article. Although the Study
Group structure has been little changed,
there are many new names in this list
because, owing to an unfortunate combination of circumstances many Chairmen
and Vice-Chairmen, who had done yeoman
service with the CCITT, were obliged to
resign their posts after the IVth Plenary
Assembly. I should like to take this oppor-

4.5.2 Throughout its work, the Plenary
Assembly displayed a considerable interest
in satellite communication and emphasized
the need for close co-ordination between
the bodies studying the various aspects of
these new transmission systems. On the
proposal of the French delegation and with
the agreement of the Secretary-General, it
adopted a resolution on action to be taken
to this end within the International Telecommunication Union.

4.5.4 The serving Director, whose term of
office came normally to an end with the
close of the IVth Plenary Assembly, was
re-elected until the Vth Plenary Assembly.
4.5.5 Some invitations for meetings of
Study Groups or Working Parties were
issued; they were gratefully accepted in
principle, subject to authorization of the
corresponding expenditure by the Administrative Council.
No invitation having been made for the
Vth Plenary Assembly, it will be held in
principle in Geneva in the first half of 1972,
the exact date to be fixed later in the light
of progress made with studies.
5. Conclusions
The reader who has had the patience to
read this rather too long article to the end
cannot fail to have been struck by the
abundance and importance of the results
obtained at the IVth Plenary Assembly
particularly in fields where technique is
undergoing extremely rapid evolution and
where the CCITT has managed not to let
itself be outstripped. This is an undoubted
success to which the Argentine Administration made a powerful contribution,
thereby earning the gratitude of telecommunication technicians throughout the
world and especially of those of Latin
America whom it enabled to enter into
closer contact with the ITU on their own
continent.
The new study period opening for the
CCITT promises to be of equally burning
interest as the last, with subjects to be
studied such as satellite communication,
pulse code modulation, integrated networks, time division switching, the introduction of computers into switching
centres, world-wide automatic operation,
high-speed data transmission—to mention
but a few.

Since the Plenary Assembly has been kind
enough to reaffirm its confidence in me, I
am happy and proud to be associated with
this work which seems to me bound to
succeed even though no new organization
is yet in force. After all, present methods
have already stood the test and, pending
something better, can do so again provided
that the Secretariat obtains the wherewithal
to do its job. The main thing is that the
members of CCITT Study Groups, following the example of their elders, should
pursue their studies in the same spirit of
friendly and trustful collaboration and
should be impelled by the same ardour and
faith which has always inspired them
hitherto.
J. Rouviere

Visit by the Minister
of Communications
and the Permanent
Representative
of Pakistan
H. E. Khan A. Sobur Khan, Minister of
Communications of Pakistan accompanied
by H. E. Kamaluddin Ahmed, Ambassador
extraordinary and plenipotentiary, Permanent Representative of Pakistan to the
Office of the United Nations and the
Specialized Agencies in Geneva, and Mr.
O. H. Mohamed, Chief Engineer, Telegraph and Telephone Administration of
Pakistan, paid a visit to Mr. M. Mili,
Secretary-General of the ITU, on 27
November.
H. E. Khan A. Sobur Khan (left) during his
discussion with Mr. M. Mili, Secretary-General
of the ITU
(ITU)

TELECOMMUNICATION JOURNAL - VOL. 35 - XIII1968

637

union activities

Interim meetings of
CCIR Study Groups V,
VI, VII and VIII

A

t the invitation of the Administration of
the United States of America the CCIR
held interim meetings of its Study Groups V,
VI, VII and VIII in Boulder, Colorado from
9 July to 7 August 1968.
Study Group V
The work of Study Group V (Propagation
over the surface of the earth and through
the non-ionized regions of the atmosphere)
presided over by the acting Chairman,
Dr. J. A. Saxton (United Kingdom),
pointed out current trends in tropospheric
propagation thinking. These trends are
along the following lines:
a) clearer definition of the parameters
concerned in sharing problems between
the space and the terrestrial services
between 1 and 10 GHz;
b) need for information concerning propagation phenomena leading to signals
persisting for very small percentages of
time at great distances;
c) a cautious and rational extension of the
application of computer techniques to
the analysis of propagation data and
hence to the planning of links and
services;
d) further research into such fields as
radiometeorological phenomena affecting propagation;
e) intensified research into radio-propagation phenomena of importance at frequencies above 10 GHz.
With respect to the sharing problems, the
need for this kind of information is all the
more urgent because of the requirements of
the forthcoming World Administrative
638

Radio Conference for Space Telecommunications set down for 1970/1971, and this
Conference also will need information
concerning propagation phenomena at
radio frequencies above 10 GHz. It was
decided at Boulder that the calculation
technique described in Recommendation
1A of the Final Acts of the EARC Space,
Geneva, 1963, was no longer completely
adequate. As an urgent matter it was
decided that administrations should advise
the Director of the CCIR as to what
methods of calculation they use for their
own planning in this field, as several
different techniques are available from
documents of the CCIR. Other aspects of
co-ordination distance calculations that are
related to propagation matters, such as
calculation of mixed paths, were discussed
in detail, and appropriate new information
and observations sought from administrations.
The increasing awareness of the possibility
of mutual interference occurring between
services due to long-distance propagation
for short periods of time was reflected in
the request for information relating to
signals persisting for such extreme time
percentages as 99.9998 and by inference,
0.0002, even though recording of such
signals is quite difficult with existing equipment and techniques. Sampling periods as
short as 1 minute were suggested.
The increasing application of computer
techniques is apparent in several matters
dealt with in Study Group V. It is considered appropriate for certain propagation
data formerly presented as curves for
manual use to be presented alternatively
in the form of punched cards (or numerical
tables), in order to enable administrations
and other interested organizations to use
whichever method is the more convenient.
The curves are not superseded, but are to
be complemented by the punched cards
(or tables). In addition to this, the Director
of the CCIR is to publish an Atlas of
Fresnel reflection coefficients, based on
relevant computer programmes developed
within the CCIR Secretariat, and presented
for the use of engineers. Its uses and limitations are to be clearly indicated.
The urgency and importance of research
into radiometeorological factors affecting
propagation was emphasized, with which is
associated increasing interest in geostationary satellites, and possibilities of interference occurring both between space and
terrestrial services, and between different
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stations within these services. The creation
of an International Working Party is proposed for work in this field.
In discussion concerning the need for the
gathering of more exact information concerning propagation at radio frequencies
above 10 GHz, a clear distinction was
made between radio frequencies and optical frequencies, with the main effort being
devoted to the former. In particular, information is sought concerning propagation
for small percentages of time due to the
condition of the atmosphere, for example,
rainfall concentration and so on. In this
field in general, although some information
is available for frequencies up to about
50 GHz, a great deal more is needed,
especially for paths of high elevation
angles.
Finally, existing texts were studied and
revised where necessary, so that the information could be up-dated in the light of
more recent knowledge. The meeting in
general took place in awareness of the
urgent need for more definite knowledge
of those propagation phenomena which,
rarely encountered in practice, do not contribute to maintaining a service but assist
in the propagation of harmful interference
to considerable distances, this need being
particularly urgent because of the increasing use of the radio-frequency spectrum
above 1 GHz, both by the space and by
the terrestrial services.
Study Group VI
The interim meeting of Study Group VI
(Ionospheric propagation), held from 22
July to 6 August, under the chairmanship
of Dr. D. K. Bailey (United States), continued its work in connexion with the basic
indices for ionospheric propagation, predictions of the maximum usable frequency
(MUF), HF, MF, LF field strengths,
atmospheric noise, ionospheric mapping,
the appearance of the sporadic E-layer and
the fading of signals transmitted by ionospheric propagation. It also dealt with
questions relating to space systems.
Very substantial progress has been made by
this Study Group, particularly as regards
the introduction of the computer for the
preparation of the basic documents for
ionospheric predictions. The CCIR Atlas
of ionospheric characteristics, which is
prepared from computer analysis of ionospheric data, can be used to calculate, by
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means of charts as well as on the computer,
the predicted long-term values of the
maximum usable frequency. This Atlas is
based on the hypothesis of a linear correlation between ionospheric and solar values.
In an attempt to improve the accuracy of
these predictions, the Study Group intends
to study the introduction of the non-linear
functions which correspond more closely
to the correlation in question. The use of
computers has also made it possible to
achieve greater precision in the definition
of certain basic indices for ionospheric
propagation and to improve predictions.
Administrations of developing countries
can now make practical use of these basic
documents for ionospheric predictions by
referring to the basic indices for ionospheric
propagation published each month in the
ITU Telecommunication Journal and applying them to the charts of the Atlas. Study
Group VI will also study a method for
predicting HF field strengths that can be.
used in conjunction with computers or
charts.
During the meeting every effort was made
to improve still further co-operation between the CCIR and the International
Scientific Radio Union (URSI).
Study Group VII

Study Group VII (Standard frequencies
and time signals) held its interim meeting
from 9 to 19 July. As the Chairman and
Vice-Chairman were unable to attend the
meeting, Professor C. Egidi (Italy) was
designated acting Chairman.
Three Working Groups were set up, under
the chairmanship of Mr. G. E. Hudson
(United States), Mr. J. Steele (United
Kingdom) and Mr. S. Leschiutta (Italy)
respectively.
One of the most important results of this
meeting was the establishment of International Working Party VII/1. The terms
of reference of this Working Party,
which has Mr. H. M. Smith (United
Kingdom) as Chairman, are to study
improvements to the UTC (Universal
Co-ordinated Time) System used at
present and to reach the widest possible
international agreement. Since the time
when the 13th General Conference on
Weights and Measures (1967) defined the
international unit for the time interval,
i.e. the second, on the basis of an atomic
transition, many users have found it desir-

able to emit frequency standards and time
signals on the basis of atomic time. But
many users (e.g. navigators, astronomers,
etc.) continue to use Universal Time 2
(UT 2).
One of the arduous tasks of the Working
Party will be to reconcile the points of
view of the various users of accurate time
and frequencies.
In the fairly near future, aviation will need
very high-precision emissions (tolerance:
0.5 gs) of frequency standards and time
signals. To meet this need, a new question
was formulated for study of methods of
providing these emissions on a world-wide
basis.
As these problems are very urgent, this
Question has just been adopted by correspondence, under No. 190 of the International Telecommunication Convention.

Since these problems cannot be solved by
monitoring stations alone, but call mainly
for certain procedures to be followed in
transmitting stations, the texts concerned
have been transmitted to Study Groups I
(Transmitters) and III (Fixed service system) for their views.
Study Group VIII also considered the
difficulties involved in the publication of
the Handbook for monitoring stations. It
accepted for publication the few chapters
that had been drafted before the interim
meeting.
To expedite the completion of the remaining chapters, the Study Group issued some
instructions for the authors and for the
CCIR Secretariat and expressed the hope
that the handbook would be ready in time
for its next meeting before the Xllth
Plenary Assembly.
W. B. M. J. C. S.

Study Group VIII

Study Group VIII (International monitoring) held its interim meeting from 24
July to 7 August, under the chairmanship
of Mr. A. Vieira (Portugal).
The work was allocated among the following three Working Groups:
Working Group Villi A: Measurements
Chairman: Mr. F. Wickenkamp (United
States).

technical
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Working Group VilliB: Special monitoring
Chairman: Mr. P. Bouchier (Belgium),
Vice Chairman of Study Group VIII
Working Group Villi C: Identification
Chairman: Mr. U. Mohr (Federal Republic of Germany).
Study Group VIII devoted much time to
considering the problems of frequency
measurement and channel identification
for single sideband, independent sideband
and multichannel frequency division emissions and for other complex emissions.
Owing to the rapid increase in the number
of these emissions, monitoring stations are
faced every day with problems for which at
least at present there is no solution.
A draft question and a draft study programme were prepared with a view to
settling these problems. As they are very
important and urgent, these two texts have
just been approved by correspondence by
the administrations of ITU Members.

Microwave Seminar
in Tokyo

As a contribution to the ITU Programme
of Technical Assistance in kind, Japan
organized a Seminar on "Recent progress
in microwave systems and technique"
which was held at Takanawa, Tokyo, from
4 September to 16 September 1968.
The Seminar, which dealt chiefly with the
problems of new and developing countries,
was attended by 26 delegates from 20
countries.
During the Seminar microwave techniques
were discussed by 29 lecturers from Japan's
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telecommunication industry, including the
Ministry of Posts and Telecommunications,
Nippon Telegraph and Telephone Public
Corporation (NTT), Kokusai Denshin
Denwa Company Limited (KDD) and
Nippon Hoso Kyokai (NHK).
Subjects covered at the Seminar included:
—prospects of microwave communication,
latest developments,
—microwave propagation,
—system planning, technical standards,
site selection,
—microwave systems and applications
—equipments, devices and facilities,
—installation work and maintenance.

Technical assistance
in the field of satellite
communications

foreign engineer and an 800 rupee one to
each foreign technician who attends the
course. These fellowships are adequate to
enable participants to maintain standards
of living in consonance with their status
and will cover board, lodging and other
day-to-day incidental expenses. Accommodation for the participants will be provided,
against payment, in the college hostel.
Travel costs from their place of residence
to Ahmedabad and back will have to be
borne by the participants or their administrations.
Member countries are invited to present
candidates for the course, giving brief
details of their official positions in their
home administrations. Applications in
duplicate should be sent directly to the
following address:
Director,
Experimental satellite communication
earth station,
P.B. No. 11, 4-5 Vijay Park Housing
Society,
Navrangpura, Ahmedabad—9, India
with a copy to ITU Geneva. They should
reach all concerned not later than 31 December 1968.

Periodic training courses for foreign engineers are organized by the Indian Government at the experimental earth station in
Ahmedabad (India).
It is planned to begin a new course on
1 March 1969 which will conclude on
31 May 1969. The instruction will be in
English. No translation or interpretation
into other languages will be provided.
Participants should therefore have a good
knowledge of English and be able to follow
lectures in this language.
The course will be for post-graduate engineers. However, the academic qualifications may be relaxed for technicians with
sufficient experience. It will be designed to
provide a basic background knowledge in
the present and planned techniques of
satellite communications with emphasis on
the operation, maintenance, testing, siting,
lay-out and other pertinent features, of an
earth station for satellite communications.
An opportunity to gain some practical
experience with the general types of equipment used in this field will be provided by
the experimental earth station facilities.
The Government of India plans to offer
a 1000 rupee per month fellowship to each
640

Departures on mission...
... to Indonesia

Mr. John William Willmot (United Kingdom) left for Indonesia in mid-November
as training adviser for the establishment of
a Telecommunication Training Centre in
Bandung and eleven regional units in the
country. This mission is part of an ITU
project under the United Nations Development Programme (UNDP)/Special Fund.
Mr. 0ystein Linge (Norway) left for West
Irian in mid-October as Project Manager
of a plan for the rehabilitation of telecommunication public services in West
Irian. This mission is part of an ITU
project under the United Nations Fund for
the Development of West Irian (FUNDWI).

Mr. Walter John Lander also left for
Turkey at the beginning of November as
assistant telecommunication switching instructor at the same Centre.
These missions are part of an ITU project
under the UNDP/Special Fund.

Returns from mission...
... from Ethiopia

Mr. Frank Norman (Australia) returned to
Geneva for debriefing after a 50-month
mission as telecommunication engineer to
the ITU/ECA mission and later as Project
Manager of the regional pilot telecommunication circuit Ethiopia-Ivory Coast.
Both missions formed part of ITU projects
under the UNDP.
... from Ghana

Mr. Ronald Lionel Howe (United Kingdom) returned to Geneva for debriefing
after a 39-month mission as tariff and
traffic adviser (telephones) in Ghana. This
mission was part of an ITU project under
the UNDP Operational Assistance Programme.
... from India

Mr. Robert Charles Issler (France) returned to Geneva for debriefing after a
four-month mission as instructor in microwave radio equipment and technique at
the experimental satellite communication
earth station in Ahmedabad. This mission
was part of an ITU project under the
UNDP/Special Fund.
... from the Philippines

Mr. William Bert Jago (United Kingdom)
returned to Geneva for debriefing after a
71-month mission as Project Manager of
the Telecommunications Training and
Research Institute in Manila. This mission
was part of an ITU project under the
UNDP/Special Fund.

... to Turkey

Mr. Ian Lemco (Canada) and Mr. Martin
Joseph Keane (Ireland) left for Turkey at
the end of October as telecommunication
switching instructor and carrier current and
line transmission instructor respectively at
the National Telecommunication Training
Centre in Ankara.
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... from Saudi Arabia

Mr. Syed Abdul Sathar (Pakistan) returned
to Geneva for debriefing after a "five-year
mission as telecommunication programmer
in Saudi Arabia. This mission was part of
an ITU project under the Funds-in-Trust
scheme.

oonferenees or meetings external to the III
ordinary telecommunications networks,
particularly those set up to exchange data
for the World Weather Watch (WWW).

First session of the
IOC/WMO Joint
Panel of Experts on
Telecommunications

The first session of the IOC/WMO (Intergovernmental Oceanographic Commission/
World Meteorological Organization) Joint
Panel of Experts on Telecommunications
was held at WMO headquarters, Geneva,
from 17-20 September 1968.
The ITU was represented at this meeting
by Mr. F. Dellamula, member of the IFRB,
assisted by Mr. E. Luraschi, of the Planning
Department of the IFRB Secretariat.
The meeting of this Group originated in a
decision of the World Administrative Radio
Conference (WARC) for the Maritime
Mobile Service, Geneva 1967, which, in
Resolution MAR 20, invited the IOC and
WMO " to develop jointly, in consultation
with the IFRB, and in consultation with
administrations of the Members and Associate Members of the Union, as appropriate, a co-ordinated plan designed to
meet existing and future requirements of
all interested Members and Associate
Members, for use by stations in the collection of data relating to oceanography in a
world-wide system, within the framework
of provisions made by the present Conference for such a system."
In accordance with the directives laid down
by the Standing Committee of the IOC
(IGOSS—Integrated Global Ocean Station
System), the Group was to study the
problems involved in establishing a coordinated world plan for using the frequencies in the bands allocated by the
WARC for the transmission of oceanographical data, and also questions connected with the subsequent routing of these
data to all countries needing them, via

When it considered the report by the
IOC/WMO Joint Panel of Experts on
Co-ordination of Requirements, which met
in Paris from 1 to 6 July 1968 (see the
Telecommunication Journal, October 1968,
page 504), the Joint Panel of Experts
on Telecommunications noted that no
replies had been received as yet to the
questionnaires circulated among IOC member countries regarding requirements for
the transmission of oceanographical data.
It also felt that all the technical characteristics for the system should be studied
and worked out in detail. The Group
therefore decided that it could not yet
prepare the plan referred to in Resolution
No. MAR 20 of the WARC, particularly
in view of the very short time allowed.
Nevertheless, pending the arrival of the
aforementioned information, the Group
decided to recommend that the competent
organs of the IOC and the WMO approve
the outline (annexed to its final report) of
a long-term co-ordinated plan for the use
of the above-mentioned frequency bands.
To draw up this co-ordinated plan, the
Group considered that special attention
should be paid to the following points:
a) operating and working procedures and
methods for interrogating platforms
during the programmed (synoptic)
periods in order to use the system to
maximum capacity and maintain adequate operational flexibility;
b) determination of the technical characteristics, such as transmission power,
stability of the platform station frequencies, modulation systems to be
used, types of transmission and automatic error control;
c) standardization of the basic characteristics of the radiocommunication
system required for the efficient and
compatible working of the network;

WMO that it was essential for the proper
working of the system to set up an international co-ordinating body to co-ordinate
the use of the frequency bands allocated
and to prepare the platform interrogation
programmes; it would base itself on propagation predictions and any other appropriate operational information. It would
also advise countries on the use of these
bands for other transmissions of oceanographical data.
The Group also recommended that administrations which need to bring frequencies
into service in the interim period, i.e. between the date from which the bands allocated for oceanographical data transmission may be used and the date of application of the long-term co-ordinated plan,
should be able to use these frequencies
and notify the IFRB of their use only after
they have been co-ordinated through the
IOC/WMO and in accordance with the
IOC/WMO joint recommendations. Such
use will be on an interim basis until it is
possible to apply the final plan.
In an annex to its final report, the Panel
of Experts concludes by giving the broad
outline of the subjects to be studied for
the establishment of a long-term co-ordinated plan and suggests that the next
meeting of this Joint Panel on Telecommunications should be held in February
1969 to consider the results of studies and
take appropriate decisions.
F.D.

15th session of
the UNESCO General
Conference

d) multi-channel operational capacity of
the interrogating stations and the platform stations;
e) message format and transmission code,
standardized to ensure compatibility
between the different stations and with
a view to error control.
The Group also recommended to the
competent organs of the IOC and the

The 15th session of the UNESCO General
Conference took place in Paris from 15
October to 20 November 1968. Mr. R. E.
Butler, Deputy Secretary-General, and
Mr. A. Berrada, Chairman of the IFRB,
represented the ITU at the session on
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conferences or meetings external to the ITU

4 November at which a pilot project for
the use of satellite communications for
education and economic development was
discussed.
The ITU was especially interested in this
Conference due to the fact that such topics
involve technical problems which are being
studied at the ITU.
During the session on 4 November Mr.
Butler made the following speech on the
subject of space communications:
" Anyone who was associated with the
United Nations Peaceful Uses of Outer
Space Conference in Vienna must have
left with the impression that developments
in the use of satellites for various purposes
will proceed rapidly, now that the world is
at a stage where the technique is feasible
and practical and demands are so great
for the flow or exchange of intelligence for
the benefit of mankind.
" In particular, we are at a stage where
considerable interest exists in augmenting
the facilities for the use of satellites in the
field of aeronautical and maritime communications and navigation, broadcasting
and television, meteorology, public telecommunications as well as the requirements
of the radio-astronomy and others engaged
in various categories of space and general
research and governmental activities generally.
" There are many problems to be resolved.
These are not insurmountable. They do
require careful preparation and agreement
by national entities, the various international agencies and forums and, indeed,
the United Nations itself if the world is
to be given full benefit of space communications. I mention the United Nations for
I believe that the United Nations itself will
have to grapple and resolve the basic
political issues to the satisfaction of the
world community, if we are to avoid the
problems experienced in high frequency
broadcasting—problems which have been
of much less dimension than the ones
relating to future satellite usage, especially
the direct, beaming of television programmes.
" As a result of the United Nations Resolution No. 2260, the Committee on the
Peaceful Uses of Outer Space has created
a Working Party to designate the overall
problems.
" Separately, in the meantime, the agencies
must proceed with the performance of their
tasks of assisting governments and admin642

istrations to reach agreements between
themselves, and to provide the platforms
for agreements and the necessary procedural disciplines and understandings to
ensure the orderly development and use
of a new service.
" This is what you are doing in UNESCO.
" This is what is happening in the field of
telecommunications through the ITU where
studies are proceeding to ensure the necessary co-ordinated integration of space
systems with other space systems and with
terrestrial systems.
" We cannot over-emphasize that the radiowave, to be successfully transmitted to or
from a satellite must pass through the
terrestrial layers of space and, therefore,
one must approach the successful use of
radiocommunications on a co-ordinated
basis. One cannot just isolate frequency
operations with space systems from the
total use of radiocommunications elsewhere.
" The ITU has taken a step to schedule a
Second World Administrative Radio Conference for space services. This will be held
late in 1970 or early in 1971. Planning for
the actual Conference has already begun.
" Representatives of Member Governments are working alongside the many
technical entities and various users through
the medium of Study Groups to prepare
or refine the necessary technical and
operating standards for the use of the
radio spectrum and the necessary adjustments that will be made to the International
Table of Frequency Allocations which is
part and parcel of the ITU's Radio
Regulations. These regulations carry the
same status as a treaty document attached
to the International Telecommunication
Convention.
" Already, the significant increase expected
in demands for the use of satellites has led
to the formation of a new International
Working Party which is examining such
matters as the use of the geostationary
orbit and the necessary operational problems that will arise for the successful use
of that important orbit. These matters of
technical standards will be taken to a more
definitive stage at the next series of the
Union's Study Group meetings to be held
in September-October next year, when
further information on technical requirements and specifications ought to be available.
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" Another important step is to see what
the demands of the various service users
are to be, and to ensure that these demands
are appropriately accommodated within
the capacity and technical feasibility of the
radio spectrum. Naturally, this affects the
conditions on existing service users whether
they are, for example, the aircraft navigators, the broadcasters or the householders generally.
" You know from the Vienna meeting that
there will be a tremendous interest and
action on the need of pedagogic research
in the various social and humanitarian
sciences and the application of the education techniques to make full and effective
the use of the new facility that is available
by the way of telecommunication, through
the ITU and its Members whether they are
acting individually or collectively. I cannot
stress this need too much.
" Separately, you can play a part in assisting
the determination of the requirement for
sound and television broadcasting.
" ITU can establish the necessary technical
standards but these are of little avail if
there are not the appropriate legal frameworks. That is why the ITU Conference
has been called to meet its responsibilities.
It is why there is a role for UNESCO to
help in establishing international understandings in the fields of its responsibilities.
" You may well ask how can you play
your part, and perhaps at the expense of
repetition for some of you, I suggest
firstly, by assisting proper co-ordination
within the framework of your national
entities to ensure that suitable recognition
is given to the requirements of the broadcasters—in the fields of both conventional
programming and educational programming. Secondly, through the assistance that
UNESCO can give in association with
regional broadcasting associations and
other liaisons, objectives can be determined
and the associated international agreements
can then be devolved.
" The important requirement is that the
total demand for consideration at the
ITU's Second Space Conference be known
in advance of the Conference.
" Against this background, the ITU would
support UNESCO in calling its Meeting
of Experts before our Space Conference
to help the assessment of these needs at
a date to enable the appropriate development and co-ordination of the national
attitudes—thus providing as much advanced information as possible for the

conferences or meetings external to the ITU

deliberations that will be necessary at the
Space Conference in arriving at a new set
of space radiocommunication regulations,
with the appropriate adjustments to the
Radio Regulations generally, and, of
course, the Table of Frequency Allocations
giving the right place to all the communication needs.
Indian project

" The I.TU has participated in the development of the project. We will continue to
play our part as the telecommunication
agency in this and any similar projects.
" There will be need for detailed co-opera-

tion as this national project moves to the
next planning phase.
" Apart from our general telecommunication interest, I should add that the successful exploitation of the satellite entails the
assignments and use of radio frequencies
which are matters receiving attention at the
ITU—its headquarters and through its
Members, collectively and individually.
" The Second World Administrative Radio
Conference has been called to ensure successful interference free operations between
all systems, i.e. space with each other and
with terrestrial systems, for the reasons
which I have explained earlier.

T

United Nations
Conference
on the Exploration
and Peaceful Uses
of Outer Space

" Meanwhile, it is essential that the selection of frequencies for the Indian project
be worked out with the ITU, and in
particular with the help of the International
Frequency Registration Board.
" Additionally, there will be a requirement
for some co-ordination within the region.
Unfortunately, it is still not practical to
have transmissions confined within any one
national frontier and without effect on
nearby areas. Thus, for the technical reason
alone there will be a need to have international understanding and indeed arrangements to meet the nearby regional situations with such projects."

October 1968 number of the Telecommunication Journal, contained a report on
the United Nations Conference on the Exploration and Peaceful Uses of Outer Space
(Vienna, 14-27 August 1968). The statement of Mr. Mohamed Mili, Secretary-General
of the ITU, to that Conference formed the editorial to the August 1968 issue. To complete the information on this Conference, we shall be giving from this number onwards,
a list of the papers submitted.* This list is divided into nine sections, one containing the
titles of the more general, "introductory " papers, and the others containing those of
the technical papers.
HE

* Copies of these papers can be obtained on request from the Committee on the Peaceful Uses of
Outer Space at United Nations headquarters, New York.

Introductory session

Serial No.

Title

INT.l
INT.2

Practical terrestrial benefits derived from using outer space
General review of Japan's space activities

INT.3
INT.4
INT.5
INT.6
INT.7
INT. 8

Contributions and results of space science programmes
Man's role in space
Overview of space applications programmes
The aerospace stimulus to technological advance
The French effort: a balance-sheet
A decade of space and upper atmospheric research in Canada

INT.9

The first artificial earth satellite—the beginning of space age and further
development of the peaceful conquest of space
Professional activities of cosmonauts
Soviet explorations of moon, planets and interplanetary space

V.B.5
INT.l 1

Author
Dr. Franz Matsch
Noboru Takagi and
Akiyoshi Matsuura
Homer E. Newell
Dr. George Mueller
Leonard Jaffe
John L. Sloop and Mac C. Adams
Dr. D. C. Rose and
Dr. R. S. Rettie
A. A. Blagonravov
Yu. A. Gagarin
G. I. Petrov and G. A. Skuridin

Submitted by
Austria
Japan
United States
United States
United States
United States
France
Canada
USSR
USSR
USSR
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Title

Serial No.

Scientific and practical aspects of research of structure and variations of
upper atmosphere parameters
Luna-13 "
Lunar surface explorations with automatic stations " Luna-9

INT. 12
INT. 13

Author
V. G. Istomin, M. Ya. Marov,
V. Y. Mikhnevich
A. P. Vinogradov, Yu. A. Surkov,
K. P. Florensky, I. I. Cherkasov,
V. V. Shvarev

Submitted by
USSR
USSR

Thematic session I — Communications
1) General

1.1

Satellite television: a system proposal for India

1.2

Possibility of, and profit to be gained by, using satellites for educational
purposes
Space broadcasting—how, when and why
Satellite system for educational television
Satellites for education: lessons from a decade of experience with educational television
Special contribution of Great Britain to the design of civil communicationsatellite earth stations
The role of small earth stations in future civil communication satellite
systems
Method of recognizing the source of a television programme and arrangement, realizing the method
Conceptual study of satellites for direct-TV-broadcast with incore-thermionic-reactor and electrical propulsion
Project Symphony

1.4
1.5
1.6

1.7
1.8

1.10
1.11
1.12

Application of satellites to the telecommunications scene
Advantages and disadvantages of satellite telecommunications
The uses of the " Symphony " satellites
Radiocommunications in the exploration and peaceful uses of outer space
The application of communication satellites for domestic telecommunications in Canada
The development and present characteristics of the Fucino station
The educational satellite transmissions
The potentialities of space communication for promoting the free flow of
information, the spread of education and greater cultural exchange, and
the related international arrangements needed
Progress in the field of space radiocommunication in the Republic of China
Monitoring of television transmission quality over cosmic communication
lines
" ORBIT A " satellite communication system
The optimization of cosmic communication systems

1.13
1.14
1.15
1.16

1.17
1.18
1.19
1.20
1.21
1.22

1.23
1.24

" Molnia-I " communication satellite
Television education via satellite
Use of communication satellites by the United Nations

1.25
1.26

1.27
2)

B. S. Rao, Prasad L. Vepa,
M. S. Nagarajan, H. Sitaram,
B. Y. Nerurkar
Todashi Yoshida

Japan

R. P. Haviland
Dr. Harold A. Rosen
Wilbur Schramm

United States
United States
United States

H. Stanesby

United Kingdom

J. L. Blonstein

United Kingdom

D. N. Mishev and K. I. Konov

Bulgaria

W. Rasch, A. Quast,
W. Oldekop, W. Scharf
J. Bouvet and Dr. A. H. Schendel

Federal Republic
of Germany
France/Federal
Republic of
Germany
Australia
France
France
ITU
Canada

T. A. Housley, C.B.E.
R. Sueur
F. G. Nixon

India

G. Salvatori
M. Rodino

Italy
Italy
UNESCO

K. P. Liang
M. I. Krivosheyev

Republic of China
USSR

L. J. Kantor and S. V. Borodich
G. R. Uspensky and
G. S. Gusakov
M. R. Kaplanov
Teofilo M. Tabanera

USSR
USSR

G. H. Bryant
P. N. Denbigh

United Kingdom
United Kingdom

Sidney Cornbleet
K. Serafimov

United Kingdom
Bulgaria

M. Velkov, A. Peinerdjiev,
K. Serafimov

Bulgaria

David S. Johnson
Verner E. Suomi

WMO
United States
United States

USSR
Argentina
United Nations

Specialized

The optimization of antenna electrical performance
Determination of the optimum modulation technique for single-voice
channel operation under very severe noise conditions
Beam shaping for optimum illumination patterns
Influence of the ionosphere of the earth and other planets on the maximal
frequency in space communications
Properties and design of antennas of the Cassegrain type for radio communications with space stations

I.A.l
I.A.2
I.A.3
I.A.4
I.A.5

Thematic session II — Meteorology
1)

II. 1
II.2
II. 3
644

General

The role of meteorological satellites in World Weather Watch
Operational weather satellites and their implications
Continuous observation of weather motion
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Title

Serial No.

11.9

Atmospheric structure research for long-term forecasting
Space meteorology in France
The EOLE programme
The near future of use of meteorological satellites data for quantitative
weather forecast
Light and heat of the planet: satellite actinometry

11.10
11.11
11.12
11.13

Satellite meteorology today and tomorrow
Electronic computer recognizes clouds
Satellites and planetary circulation of atmosphere
The data from cosmos of sources and heat flows

II.4
11.6
11.7
11.8

2)

Author

Submitted by

William Nordberg
M. Villevieille
J. Muller
M. I. Yudin

United States
France
France
USSR

V. G. Boldyrev, V. L. Gayevsky,
L. B. Krasil'shchikov>
I. A. Chetverikov
V. A. Bugayev
D. M. Sonechkin
Sh. A. Musaelyan
Yu. V. Kurilova

USSR
USSR
USSR
USSR
USSR

Sounding rockets

Sidney Teweles
Dr. N. Simmons

United States
United Kingdom

II.A.3

Meteorological rocket soundings on a global scale
The development and use of meteorological and sounding rockets in the
United Kingdom
Destructible meteorological rocket sonde " DART "

B. Muller

II.A.4

A recoverable and reusable sounding rocket

W. Pittelkow

II.A. 5
II.A. 6
II.A.7

Infra-red measurements of the atmosphere
Rocket engineering and development of upper atmosphere physics
The experimental inter-American meteorological rocket network
(EXAMETNET)

Francesco Pellegrini
E. G. Shwidkovsky
Conrado J. Estol

Federal Republic
of Germany
Federal Republic
of Germany
Italy
USSR
Argentina

II.A. 1
II.A.2

3)

Automatic Picture Transmission (APT)

II.B.l
II.B.2

Use of satellite cloud pictures in routine meteorological work
The analysis and use of APT data

II.B.3
II.B.4

Receiving APT-pictures with simple electronic instruments
The design and benefits of an automatic picture transmission (APT) network

4)

Israel
United States

Morris Tepper
S. D. Smith and J. T. Houghton
N. F. Veltishchev
I. M. Andronov and
N. N. Sheremetievsky

United States
United Kingdom
USSR
USSR

M. Rahmatullah
Prof. P. R. Pisharoty and
G. C. Asnani
Kiyoshi Tsuchiya
Dr. Leopold Kletter

Pakistan
India

J. C. Langford

Australia

Ales Gottwald

Czechoslovakia

Pavla Hlachova

Czechoslovakia

P. Morel
K. P. Vasil'yev
P. N. Belov
J. Michalczewski, J. Walczewski

France
USSR
USSR
Poland (People's
Republic of)

Austria
Canada

Satellites

II.C.2
II.C.3
II.C.4
II.C.5

5)

Y. L. Tokatly
Vincent J. Oliver and
Ralph K. Anderson
H. Kindl and G. Schiffner
Dr. Joseph Clodman

Weather research satellites
The selective chopper radiometer for atmospheric temperature sounding
Weather invisible from earth: high-resolution television pictures
" Meteor " experimental cosmic meteorological system

Regional

II.D.l
II.D.2

Space science stimulates meteorological research in Pakistan
Space meteorological studies in India

II.D.3
II.D.4

The studies of winter monsoon clouds over the Western Pacific regions
Typical weather developments in Europe as observed by meteorological
satellites
The value to the southern hemisphere of meteorological observations from
satellites
Spiral cloud bands in low-pressure areas of medium latitudes observed on
the photographs taken by meteorological satellites
An attempt at mathematical description of the spiral structure of cloudiness in the occluded cyclone on the basis of the solution of W - equation
What meteorology may expect from the EOLE experiment
Meteorological satellites and safety of navigation
The weather of tropical zone in infra-red rays
The use of modern facilities in Polish meteorology

II.D.5
II.D.6
II.D.7
II.D.8
II.D.9
II.D.10
II.D.l 1

Japan
Austria

(to be continued)
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Apollo-7
communications
systems
1

The command service module for the NASA's
Apollo/Saturn-205 first manned flight is being
moved to the integrated workstand for mating
with the Saturn lunar module adapter

2

Command module 101 for NASA's Apollo/
Saturn-205 mission

3
Apollo-7 undergoes pre-flight checkout in preparation for NASA's first manned Apollo flight
(NASA)

A

POLLO-7, the first United

States manned
flight in the lunar landing programme,
was launched into an earth orbit on 11 October 1968 at Cape Kennedy, Florida, and
landed in the Atlantic Ocean about 200
nautical miles southwest of Bermuda on
22 October, at the end of the 164th revolution.
Apollo-7 was an engineering test flight with
crewmen Walter M. Schirra Jr., commander; Donn F. Eisele, command module
pilot; and Walter Cunningham, lunar
module pilot. The mission was designed to
646

gather much of the vital data early, in case
of premature termination.
Onboard and telemetered data on spacecraft systems performance pinpointed problems to permit fixes before the next
manned Apollo flies.
Apollo spacecraft No. 101 for the Apollo-7
mission was comprised of a launch escape
system, command module, service module
and a spacecraft-lunar module adapter.
The latter served as a mating structure to
the instrument unit atop the S-IVB stage of
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the Saturn-IB. For this mission, it did not
contain a lunar module.
The electrical power system consisted of
three 31-cell Bacon-type hydrogen-oxygen
fuel cell power plants in the service module
which supply 28 V dc power together with
a number of storage batteries located in the
command module. Supercritical cryogenic
hydrogen and oxygen react in the fuel cell
stacks to provide electrical power, potable
water and heat.
The telecommunication system consists of
pulse code modulation telemetry for relay-

ideas and achievements

ing to Manned Space Flight Network
stations data on spacecraft systems and
crew condition, VHF/AM and unified Sband tracking transponder, air-to-ground
voice communications, onboard television,
and a VHF recovery beacon. Network
stations can transmit to the spacecraft such
items as updates to the Apollo guidance
computer and central timing equipment,
and real-time commands for certain onboard functions.

remote-site telemetry computer for storage.
Depending on the format selected by the
telemetry controller at Houston, the 642B
outputs the desired format through a 2010
data transmission unit which provides
parallel to serial conversion, and drives a
2400 bits/second modem. The data modem
converts the digital serial data to phaseshifted keyed tones which are fed to the
high speed data lines of the Communications Network.

The Mission Control Center at the Manned
Spacecraft Center, Houston, was the focal
point for all Apollo flight control activities.
The Center received tracking and telemetry
data from the Manned Space Flight Network. These data were processed through
the real-time computer complex in the
Mission Control Center and used to drive
displays for the flight controllers and
engineers in the Mission Operations Control Room and staff support rooms.

Telemetry summary messages can also be
output by the 642B computer, but these
messages are sent to Houston on 100 words/
minute teletype lines rather than over high
speed lines.

The tracking and data acquisition stations
of the Manned Space Flight Network linked the flight controllers at the Center to the
spacecraft.
For Apollo-7, all stations were remote
sites without flight control teams. All uplink commands and voice communications
originated from Houston, and telemetry
data were sent back to Houston at high
speed (2400 bits/second). They were either
real-time or playback information.
Signal flow for voice circuits between
Houston and the remote sites was via commercial carrier, usually satellite, wherever
possible using leased lines which are part
of the National Aeronautics and Space
Administration (NASA) Communications
Network.
Commands were sent from Houston to
NASA's Goddard Space Flight Center,
Greenbelt, Maryland, by lines which link
computers at the two points. The Goddard
computers provided automatic switching
facilities and speeded buffering for the
command data. Data were transferred from
Goddard to remote sites on high speed
(2400 bits/second) lines. Command loads
also could be sent by teletype from Houston
to the remote sites at 100 words/minute.
Again, Goddard computers provided storage and switching functions.
Telemetry data at the remote site are
received by the radio receivers, processed
by the Pulse Code Modulation ground
stations, and transferred to the 642B

Tracking data are output from the sites in
a low speed (100 words/minute) teletype
format and a 240-bit block high speed
(2400 bits/second) format. Data rates are
1 sample in 6 seconds for teletype and
10 samples (frames) per second for high
speed data.
All high speed data, whether tracking or
telemetry, which originate at a remote site
are sent to Goddard over high speed lines.
Goddard reformats the data when necessary and sends them to Houston in 600-bit
blocks at a rate of 40 800 bits/second. Of
the 600-bit block, 480 bits are reserved for
data, the other 120 bits for address, sync,
intercomputer instructions, and polynominal error encoding.
All wideband 40 800 bits/second data
originating at Houston are converted to
high speed (2400 bits/second) data at
Goddard before being transferred to the
designated remote site.

Manned Space Flight Network

The Manned Space Flight Tracking Network for Apollo-7, consisting of 14 ground
stations, four instrumented ships and five
instrumented aircraft, was working its
first manned flight. It is the global extension of the monitoring and control capability of the Mission Control Center in
Houston.
The network was developed by the Goddard Space Flight Center under the
direction of NASA's Associate Administrator for Tracking and Data Acquisition
(see also Telecommunication Journal, February 1968, pp. 52-55).
Basically, manned flight stations provide

one or more of the following functions for
flight control:
—
——
—

telemetry;
tracking;
commanding, and
voice communications with the spacecraft.

Apollo missions require the network to
obtain information—simultaneously—instantly recognize it, decode it, and arrange
it for computer processing and display in
the Houston Control Center. They also
require network support at both Earth
orbital and lunar distances. The Apollo
unified S-band system (USB) provides this
capability.

Network support team—Goddard

The 30-man network support team mans
the various communications positions at
the Manned Space Flight Operations
Center. The team is comprised of technical
and operational personnel required by the
Network Director, Network Operations
Manager and Network Controller to
assist in operating the network around the
clock and co-ordinating its activities.
The team co-ordinates network communications and provides the Network
Operations Manager and Network Controller with the necessary technical assistance and monitoring capability. The network support team also is responsible for
communicating with non-NASA facilities
for assistance not available in the network.
As in Apollo-6 the network stations,
launch site, and control and communications centers were connected through the
3 200 000 km of communications circuitry
of the NASA Communications Network.

NASA Communications Network—Goddard

This network consists of several systems of
diversely routed communications channels
leased on communications satellites, common carrier systems and high frequency
radio facilities where necessary to provide
the access links.
The system consists of both narrow and
wide-band channels, and some television
channels. Included are a variety of telegraph, voice and data systems (digital and
analog) with a wide range of digital data
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rates. Wide-band and television systems do
not extend overseas. Alternate routes or
redundancy are provided for added reliability in critical mission operations.
A primary switching center and intermediate switching and control points are
established to provide centralized facility
and technical control, and switching
operations under direct NASA control.
The primary switching center is at Goddard,
and intermediate switching centers are
located at Canberra, Australia; Madrid,
Spain; London, United Kingdom; Honolulu, Hawaii; Guam and Cape Kennedy, in
the United States.
For Apollo-7, Cape Kennedy was connected directly to the Mission Control Center,
Houston, by the communication network's
Apollo Launch Data System, a combination of data gathering and transmission
systems designed to handle launch data
exclusively.
After launch all network and tracking data
were directed to the Mission Control
Center, Houston, through Goddard. A
high-speed data line (2400 bits/second)
connects Cape Kennedy to Goddard, where
the transmission rate is increased to 40 800
bits/second from there to Houston. Upon
orbital insertion, tracking responsibility
was transferred between the various stations as the spacecraft circles the earth.
Two Intelsat communications satellites
were used for Apollo-7, one positioned
over the Atlantic Ocean in an equatorial
orbit varying about 6° north and south
latitude and 6° west longitude. The Atlantic
satellite serviced the Ascension Island USB
station, the Atlantic Ocean ship and the
Canary Island site.
Only two of these three stations transmitted information back to Goddard at any
one time, but all four stations could receive at all times.
The second Apollo Intelsat communications satellite is located about 170° east
longitude over the mid-Pacific near the
equator at the international dateline. It
serviced the Carnarvon, Australian USB
site and the Pacific Ocean ships. All these
stations were able to transmit simultaneously through the satellite to Houston
via Brewster Flat, Washington, and the
Goddard Space Flight Center.
648

Apollo ships and aircraft

For this mission, four Apollo instrumentation ships were available to support launch
abort contingencies, fill gaps in ground
station coverage and monitor the early part
of the re-entry phase.
Five Apollo Range Instrumentation Aircraft also took part in Apollo-7. The range
aircraft provided two-way voice relay
between the spacecraft and Mission Control Center, Houston, received and recorded telemetry signals from the spacecraft and transferred these data to ground
stations for relay to mission control.—
NASA.

scientific results
obtained with
satellite FR-1

for a useful life of three
months, the French satellite FR-1
ceased to reply normally to the telecommand orders sent to it on 26 August after
thirty-three months of normal operation
in orbit.

D

ESIGNED

The satellite was launched on 6 December
1965 from the Vandenberg base in California by a United States National Aeronautics and Space Administration (NASA)
Scout rocket.
The satellite's programme, carried out
jointly by the Centre national d'etudes
spatiales (CNES), the Centre national
d'etudes des telecommunications (CNET)
and the NASA, was devoted to the study
of very low frequency propagation in the
ionosphere and the magnetosphere. The
Centre national d'etudes spatiales, which
was in charge of the programme, was
responsible for building and testing the
satellite as well as for analysing the telemeasurements and, with the help of NASA,
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for tracking the satellite and recording
data. The Centre national d'etudes des
telecommunications directed the experiment and was responsible for building the
satellite's scientific equipment and for
sorting out the data.

Scientific results

The extensive information collected is of
great scientific interest. So far, only part of
it has been systematically analyzed. The
work of sorting out and interpretation will
take many years. Already seventeen articles
have been published in specialized scientific journals. The main results may be
summarized as follows.
The aim of satellite FR-1 was to study the
propagation of very low frequencies (VLF)
between the earth and the magnetosphere,
especially the influence, if any, of irregularities in the magnetospheric plasma.
To that end, the satellite was equipped
with antennae and receivers for measuring
the three magnetic components and two
of the three electric components of the
VLF field in the magnetosphere. A new
design of dipole antenna was used for
measuring the electric components.
Although the scientific studies carried out
with the data from the satellite bore chiefly
on propagation problems, some of the work
was devoted to a study of the behaviour
of electrical antennae.
The propagation studies were based mainly
on the data obtained in the area around
the French transmitter at Sainte-Assise,
i.e., within a radius of about a thousand
kilometres. During the first stage, the test
results for the VLF field level were compared with the theoretical forecasts made
before the satellite was launched. The test
results confirmed the validity of the forecasts both as regards the mean level—
showing a north south effect of about
10 dB—and the large-scale horizontal field
fluctuations (> 200 km), these being due
to interference in the earth-ionosphere
duct. However, good agreement for the
night results could only be obtained by
assuming that there was a certain persistence, during the night, of ionization in the
D layer of the ionosphere at a height of
70 to 90 km. This phenomenon had not
been known at the time of the original

ideas and achievements

phenomenon in the Sainte-Assise area,
waves which seem to follow a duct or to
have just escaped from a duct are sometimes observed in the paired area. The
conclusion is that the bases of the aligned
magnetospheric irregularities are probably
situated above the satellite's height (750 km)
and it has been possible to explain this
phenomenon theoretically in terms of a
change in the ion composition of the magnetospheric plasma above approximately
1000 km.
The study of the behaviour of the two
electrical antennae was founded mainly on
measurements of the inherent impedance
of one of them in the magnetospheric
plasma. At night-time, when the plasma
is relatively cold and rarefied, a cyclic
variation of the impedance at twice the
frequency of the satellite's rotation is
observed. It has been possible to find a
theoretical explanation for this variation
which is related to the angle between the
antenna axis and the direction of the earth's
magnetic field.

(CNES)
The FR-1 satellite on the antenna testing bench. At the base, almost fully extended, are the four
antennae which measure the electric field, and at the top, the antennae for measuring the magnetic
field. Between the two are the four transmitting and receiving antennae for telemetry and remotecontrol

forecasts, but it seems to have been confirmed in the meantime by the work of
other investigators.
Although, for VLF field levels, the FR-1
experiment confirmed the validity of patterns which already existed, this was not
the case as regards the directions of the
wave perpendiculars. Indeed, instead of
the expected grouping of these directions
around the vertical, an almost systematic
refraction of the perpendiculars towards
the equator is in fact observed together
with a very marked scattering of their
directions in connexion with the irregular
variations of the VLF field measured by the
satellite. The explanation of the first of
these anomalies is that it results from the
influence of the large-scale horizontal gra-

dients of electron density in the ionosphere.
The second phenomenon is due to the
small-scale irregularities in the F layer of
the ionosphere. Both are very important
for understanding VLF propagation along
the magnetic force lines from one hemisphere to the other, since they influence
the conditions in which the VLF waves
can be trapped, at higher altitudes, in ducts
consisting of magnetospheric irregularities
aligned with the earth's magnetic field.
This question of ducting by magnetospheric irregularities was studied by comparing the measurements of the directions
of the wave perpendiculars observed in the
area around the Sainte-Assise transmitter
and in its paired area in South Africa.
While there is no evidence of any duct

Measurement of the VLF electric fields
with these antennae was, unfortunately,
in 90% of the cases thrown out by unexpected strong interference; this has not
yet been explained. In the 10 % of the cases
where the noise was not harmful, the field
measurements appear to be correct and
the antennae operate as expected. The
design of these antennae, tested for the
first time on FR-1, was adopted by research workers at the University of Iowa
in the United States for use in VLF
experiments on board the satellite Injun- V
launched by NASA on 8 August 1968.
A study of the mutual impedance of the
FR-l's two electric antennae has led to
the idea of a new method of measuring
the parameters of the magnetospheric
plasma. This method, called " four-pole
probing " consists in applying to the magnetosphere the four-electrode probing techniques which have long been made use of
in geophysical prospecting. The Ionospheric Research Group of the Centre
national de la recherche scientifique
(CNRS) has just launched a series of
rocket experiments for the purpose of
trying out four-pole probing in the ionosphere and an experiment for putting it
into operation on a satellite has been proposed to the CNES for the period covered
by the VI Plan.—CNES.
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Mount Margaret will therefore be capable
of reaching nearly half of the inhabited
world.
Due for completion early in 1970

earth station for
East Africa

The installation is due for completion
early in 1970 and in the meantime a number of East African engineers and technicians will visit the Marconi College in
Chelmsford, Essex, for training.
Outstanding reliability

New electronic techniques have been incorporated to achieve the highest standards of
reliability and performance.
Major equipment throughout the system
will be duplicated and coupled to a highly
versatile monitoring system giving a theoretical mean time between system failures
of the order of 2000 hours.

T

East African External Telecommunications Company (EXTELCOMS)
announced recently in Nairobi that it had
placed a 1.2 million pounds sterling contract with the Marconi Company of the
United Kingdom for the design, construction and installation of a satellite communication earth station in East Africa.
The station, the first to go out to tender in
Africa, will be installed 43 km north-west
of Nairobi at Mount Margaret in Kenya's
Rift Valley. It will have a 29.5 m diameter
antenna and will incorporate a recently
designed pivot assembly. The antenna
structure, weighing over one hundred tons,
will rotate on sliding surfaces made of a
synthetic material which are considerably
more reliable and resilient than conventional metal ball or roller bearings. This
latter feature will be of particular significance in the Rift Valley, which is subject
to major earth tremors, on average, once
every three years.
Fully steerable antenna

EXTELCOMS will operate the station,
using a synchronous satellite of the
Intelsat-III global series in orbit over the
Indian Ocean. However, since the antenna
is to be fully steerable, the station will
also be capable of using synchronous
satellites in orbit over the Atlantic. (The
Intelsat-III series are multiple access satellites which can receive and transmit large
quantities of communications traffic, telephone, television and data links between
a considerable number of separate earth
terminals). The station to be built at
650

Carrier capacity

HE

The station will have facilities for the ultimate transmission of up to 4 carrier signals
and the reception of up to 24. Each of
these carriers may have a capacity of 24,
60 or 132 separate communication channels. Initially, East Africa will be equipped
for the transmission of one carrier and the
reception of four carriers, each with a
standby.
Antenna system

The East African installation has to be
capable of withstanding earth tremors.
The antenna will be fully steerable allowing
the dish to be pointed over a hemispherical area of sky.
The antenna structure will be mounted
on a concrete tower with access to the
upper equipment cabin, feed and drive
equipments, provided by a personnel and
equipment lift. A large proportion of the
electronic equipment and test monitoring
facilities will be installed in the tower,
apart from the low noise amplifier section
which will be installed in the upper equipment cabin moving only in azimuth.
Two sets of recirculating ball screws will
be employed to move the dish through
92° in elevation. Hemispherical coverage
will be obtained by turning the dish in
azimuth through more than 360°.
Balance weights will be carried from the
rear of the antenna and act as a counterbalance so that the centre of gravity of
the system will pass through the main
elevation bearing.
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Tracking accuracy

The system will achieve a tracking accuracy
of one minute of arc in winds of 72 km/h
gusting up to 96 km/h. Only at wind
speeds above this very high value, would
the system have to cease operations.

Wind resistance

The East African station is designed to
withstand maximum winds of 210 km/h.
In these most unusual conditions the
antenna will be moved to a horizontal
position so that the structure presents the
minimum wind resistance.
The speed at which the antenna will track
will be completely variable, under the
control of variable speed motors. The
system will generally have to track at
speeds in the region of 0.05° per minute,
the deviation/drift speed of synchronous
satellites. However tracking speeds up to
a maximum of 15° per minute will be available and up to 60° per minute when moving the antenna to a new position.
The antenna surface will be made of
aluminium panels, on a steel backing framework. It will be quasi-parabolic in shape
and designed to give the maximum gain.
Effectively it will have a focal length of
9.05 m.
Accuracy of the surface will be maintained
within 0.1 mm. The antenna will have a
Cassegrain feed system. Signals radiated
from a horn at the centre of the antenna
will be reflected back to the dish from a
sub-reflector fixed to a tripod mount.
They will then be reflected a second time,
to send out an almost parallel beam into
space. Signals from a satellite will be
reflected in the reverse direction into the
horn. The beamwidth at 4000 MHz (the
receiver band) will be approximately 10.5
minutes of arc (measured between 3 dB
points) and 7.5 minutes of arc at 6000 MHz
(the transmission band).

The transmitting sub-system

The final amplifying stages will be rated
to a maximum output of approximately
1 kW, although operationally a lower
figure will normally be employed. Each
outgoing carrier will be amplified separately and combined at the output to feed
the antenna. A considerable saving on
station power consumption will be achieved due to initial transmission requirements being limited to one outgoing
carrier.

ideas and achievements

The two final amplifying stages will be
connected in series. Each stage will have a
gain of approximately 30 dB over the
required bandwidth of the carrier being
handled at any allocated frequency in
the civil satellite transmission band of
5925 MHz to 6425 MHz. There will not
be any cross modulation effects when
future expansion to more outgoing carriers
is effected.

will be readily accessible for maintenance.
Each container will be completely removable for servicing, without affecting the
other.

Modulation and drive equipment

The complete 500 MHz-wide frequency
spectrum will then be passed via waveguide
to the equipment room at the central
building. The signals will be passed into a
passive splitting network, extendable by
modular means to 32 outlets, to separate
the received carriers. The outlets are
connected to separate frequency downconverters followed by intermediate frequency amplification at 70 MHz to a level
of 0.5 V.

The communications traffic will be frequency modulated on a 70 MHz intermediate frequency carrier by equipment
installed in the control room of the station.
This intermediate frequency signal at a
level of about 0.5 V, will be fed to the
drive equipment. The signal will be fed to
a varactor diode " upconverter" which
will change the 70 MHz signal to the
transmission frequency, in the 6000 MHz
band. It will then be fed to the main power
amplifier at a level of approximately
10 mW.

The receiving sub-system
The receiver will cover the complete
satellite communications band from 3700
MHz to 4200 MHz, which includes all
possible signals from both Intelsat-II and
Intelsat-III satellites.
The basis of the receiving system will be
a parametric amplifier mounted in the
upper equipment cabin. It will be capable
of amplifying the signals from space with
good noise suppression over a very wide
bandwidth of 500 MHz. This is claimed
to be close to the present day achievable
limit.
The parametric amplifier will consist of
three identical gallium arsenide varactor
diode stages, connected in cascade. These
three stages will be mounted, together with
their associated circuitry, inside a closedcycle cryogenic system using gaseous
helium, and operating at approximately
— 257° C, close to the temperature of liquid
helium.
Each of the three stages will be fed from
a klystron pump source through a threeway passive splitter providing 30 mW of
pump power at a frequency of 34 GHz.
These klystrons and a travelling wave tube
will be the only part of the receiving system
which does not use completely solid state
components.
The main and standby parametric amplifiers will be mounted in separate containers
inside the low noise receiver cabin, and

A low-noise travelling wave tube amplifier
will form the second main amplifying stage
in the receiver, and this will also be
mounted on the low-noise amplifier subsystem assembly. The travelling wave tube
has its own power supply unit.

The 70 MHz output is then fed to threshold
extension, frequency modulated feedback
demodulators to recover the required baseband signals comprising telephony, telegraph and engineering service channels,
including dispersal and continuity system
pilots.
Tracking
Satellites will be tracked using a beacon
signal transmitted by the satellite. The
signal from this beacon will be separated
from the communications carrier signals in
the passive splitting network and fed into
a tracking receiver.
The tracking signal itself will be derived
from sum and difference channels by the
establishment of the phase and amplitude
of the received signal within the horn.
These channels will then be amplified
independently and applied to the tracking
demodulator. This form of tracking is
known as " static split ", and all comparison of phase and amplitude is established
electronically within the feed and tracking
sub-system. The resultant demodulated
azimuth and elevation error outputs will
be used to control a servo system to drive
the aerial into the correct position.
Standby equipment
All equipment in the transmitting and
receiving systems will be duplicated in
standby chains. Failure of any part of the
active system will be covered by the substitution of the appropriate section of the
standby system. The complete system will
be divided at the output of each of these
sections, and a loss of output at any of
these points will operate the changeover

(Marconi)
Model of the earth station

switches to restore the service. The slowest
of these switches—the waveguide changeover in the transmitter chain—will take
approximately 150 milliseconds to effect
a changeover.
Station control
The complete station will be controlled
from a central control room. All the supervisory and control equipment will be
located there and displays will indicate
the state of all parts of the system, showing
which chains of equipment are in service
and which are on standby.
Extensive monitoring, control and test
facilities will be provided at the operational control console and these, together
with the automatic changeover facilities,
will ensure the efficient and continued
running of the complete station at all times.
The majority of routine testing and the
overall testing facilities of the station will
be controlled from this point.
Control engineers will be able to select
different chains of equipment, as necessary,
and monitor fault conditions manually or
automatically. Full control over all aerial
functions will be effected in this central
control room, including manual control of
tracking functions.
It will also be possible when necessary, to
transfer control to local panels situated
near the operational equipment.—Marconi.
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Portable electrocardiograph in use in the
USSR
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(T. Farlcas)
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and health

HPHE World Health Organization (WHO)
-*• is twenty years old; the International
Telecommunication Union (ITU) more
than a hundred, yet they both can trace
their ancestry back to the meteoric expansion of international trade and commerce
that swept the European world in the
middle of the last century.
This period was opened up by unprecedented advances in transport and communications. The coming of the steamship, the
railway and in 1844, the telegraph, whilst
greatly improving communications and
trade also prepared the way for the spread
of cholera from its age-old strongholds in
Asia, from which it first reached western
Europe in 1831, causing consternation on
all sides. No one knew how this " new,
imposing, deadly, overwhelming and terrible " affliction was contracted, or even
if it was transmissible. An elaborate study
made in England at the time led only to
the tentative conclusion that there might
be a relation between cholera and the elevation of the ground.
But if speculation was fanciful, the danger
was real. The burgeoning material prosperity of the time went hand in hand with
grossly unsanitary conditions in the
growing, overpopulated cities. Cholera
reached Calais from England on 15 March,
1832, and soon broke out in Paris where it
claimed over 21 000 victims in seven
months. Fortunately, among the many new
ideas current at the time was the recognition by governments of their responsibility

to provide a healthy environment for their
people. Basic legislation was enacted with
a view to improving sanitary conditions in
towns and in factories and the appointment
of salaried medical officers of health became
more and more common.
Health and trade
In this setting the first International Sanitary Conference, held in 1851 in Paris,
inaugurated a new era of international
action in health. Its objective: that the
twelve governments represented should
reach agreement on measures that would
safeguard the public health and at the same
time render service to shipping in the
Mediterranean. The intention was more
noteworthy than the results. The Conference was succeeded by others with
similar objectives but progress was slow
for half a century, mainly because medical
science had not found the key to the
problems under discussion.
These conferences were symptomatic of a
new international movement born of
optimism and necessity. During the first
half of the century many conventions had
been concluded between countries on
technical questions. Then it became apparent that matters requiring expert and
simultaneous consideration by many
nations could not be handled expeditiously
by traditional bilateral negotiations between professional diplomats, and international conferences began to take their
place.

Questions treated were postal and telegraphic communications, weights and
measures, patents, trademarks and copyright, railway freight, transportation, navigation and the safeguarding of life on the
high seas, the slave trade and labour legislation. In some cases, international unions
with permanent offices were established,
among them the International Telegraphic
Union in 1865, which was to become the
International Telecommunication Union
in 1932.

The first health body
It was not until after the close of the
century that the first permanent international health office was founded in
Europe.
By then, most of the fundamental problems involved in the study of epidemic
diseases had been solved and it was time
to translate them into practical public
health measures. The Office international
d'hygiene publique (OIHP) was set up in
Paris in 1907 to disseminate information of
general interest, especially about communicable diseases such as cholera, plague
and yellow fever, and measures to combat
them.
After the First World War, the OIHP which
had a small staff and a modest budget
seemed inadequate for the heroic reconstruction tasks that faced the world, and
another health organization was set up
within the framework of the newly created
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League of Nations. The two existed side
by side for twenty years, one in Paris, the
other in Geneva.
The League of Nations took strong action
against the epidemics that followed the
train of war. Even when they receded, the
Epidemiological Intelligence Service of the
League's Health Organization continued
to collect and publish data in its Weekly
Epidemiological Record which provided a
world-wide picture of epidemic diseases of
major importance. But it was the OIHP
that first took measures to ensure speedy
reporting of epidemics. In 1926 a Convention was signed under which countries
were to notify the OIHP immediately of
first cases of plague, cholera or yellow
fever, or the appearance of typhus or smallpox in epidemic form. The OIHP, in turn,
was to relay this information telegraphically to all countries whose geographical
situation or maritime interests placed them
in danger. Previously OIHP had learned of
such outbreaks tardily from the official
published statistics of governments. A
weekly communique incorporating this
information was prepared and included in
the League's " Weekly Epidemiological
Record. " This publication continued to
come out regularly even during the Second
World War and was taken over successively by each new body responsible for
international health; the United Nations
Relief and Rehabilitation Administration
(UNRRA), the Interim Commission of
WHO and finally by WHO itself.

Preparing the attack
After the Second World War a more positive attitude was taken towards the control
of epidemic diseases. An Expert Committee on International Epidemics, organized by the WHO Interim Commission,
decided that the protective measures taken
at frontiers in the past had been merely
palliative. It recommended that endemic
areas of pestilential diseases should be
defined and attacked, if necessary with
international help.
Ways of simplifying and improving the
system of disseminating urgent information,
especially by broadcasting, were also
654

studied. The epidemiological code used by
the Eastern Bureau of the League of
Nations at Singapore was brought up to
date and reprinted to meet an urgent need.
In addition, the WHO Interim Commission had the task of revising, unifying
and strengthening the numerous international sanitary conventions adopted at
various times in the past that still remained
in force.
The cholera epidemic of 1947 in Egypt
brought out the good and weak points of
the existing machinery for controlling
epidemics. Apart from the broadcasts of
the Singapore station, arrangements for
the distribution of epidemiological information were found to need modernization
in order to be able to cope with an emergency of such a magnitude.

International Sanitary Regulations
The work started by the WHO Interim
Commission came to fruition when the
Fourth World Health Assembly adopted a
single, unified, sanitary code for all nations,
that came into force on 1 October, 1952.
The International Sanitary Regulations
virtually replaced all previous sanitary
conventions and arrangements and still
are in operation. It covers all forms of
international transport—ships, aircraft,
trains and road vehicles. Sanitary conditions to be maintained and measures to
be taken against diseases at seaports and
airports open to international traffic are
dealt with. There are special provisions
for each of the six quarantinable diseases—
plague, cholera, yellow fever, smallpox,
louse-born typhus and louse-born relapsing
fever.
The effective working of the Epidemiological Surveillance and Quarantine Unit requires complete, reliable and up-to-date information on the appearance, presence and
termination of these diseases in each State
and territory. National Health Administrations therefore must notify WHO of
their occurrence by telegram, or in certain
cases by airmail, and continue to report as
long as the disease is present.
It is WHO's responsibility to distribute
this information quickly to all Health

TELECOMMUNICATION JOURNAL - VOL. 35 - XII/1968

Administrations. At the beginning, notifications of disease were collated by the four
WHO quarantine and information services
in Geneva, Singapore, Washington and
Alexandria. Urgent information was distributed to the whole world in a series of
radio bulletins, daily from Geneva, at less
frequent intervals from Singapore and
Alexandria, and daily over a wide network
in the Indian Ocean and Western Pacific
areas.
Since 1961, however, administration of the
Sanitary Regulations has been completely
centralized in Geneva with direct communication between the Organization and
National Health Administrations. A worldwide system of reception and distribution
of information on quarantinable diseases
is maintained. The " Weekly Epidemiological Record, " now in its 43rd year of
continuous publication, is brought up to
date as of Thursday evening and airmailed
on Friday throughout the world, enabling
quarantine officers to decide what sanitary
measures to apply to travellers arriving at
ports and airports.

Daily broadcasts
The " Weekly Epidemiological Record " is
complemented by the daily epidemiological
radio-telegraphic bulletin transmitted in
Morse, via Radio-Suisse stations at GenevaPrangins and Bern-Muenchenbuchsee. The
bulletin consists of official information
received by WHO on cases of the six
quarantinable diseases and occasionally of
other information on outbreaks of nonquarantinable diseases of international
significance such as influenza. The information received in the previous 24 hours is
given at the beginning. Reports and
comments are addressed to the Epidemiological Surveillance and Quarantine
Unit, WHO, Geneva (cable address:
EPIDNATIONS GENEVE).
First cases of plague, cholera, yellow fever
and smallpox in a country where the
disease has been long absent, and cases
of these diseases imported by ship or aircraft, are immediately broadcast in the
bulletin. Full-rate telegrams in CODEPID9

the WHO epidemiological cable code, are
sent to neighbouring countries. Telexes go
to the International Air Transportation
Association (IATA) if airports are involved. Where cases of plague, cholera,
yellow fever or smallpox imported by ship
or aircraft are concerned, telegrams to the
Health Administrations of countries of
previous or subsequent ports of call are
also sent.

Role of ITU
The International Telecommunication
Union has played an active role in facilitating this reporting. The International
Telecommunication Convention of Montreux, 1965, stipulates: "The international
telecommunication services must give absolute priority to all telecommunications
concerning safety of life at sea, on land, in
the air or in outer space, as well as to
epidemiological telecommunications of
exceptional urgency of the World Health
Organization. " A similar text was included
in the Buenos Aires Convention of 1952.
An ordinary rubber stamp bearing the
letters SVH is held in Geneva at WHO
headquarters. The letters mean Securite de
la Vie Humaine. The stamp has never been
used, but it has great significance in the
world where health and telecommunications overlap. The designation SVH was
first established in the Regulations of the
International Telegraph Union in 1925.
Used on an official WHO telegram it would
confer highest possible priority—before
certain United Nations telegrams, before
government telegrams and before such
other priority messages as urgent meteorological or press telegrams. The full text of
the stamp reads: Priorite SVH demandee.
Telegramme epidemiologique certifie comme
etant d'une urgence exceptionnelle (SVH
priority requested. Epidemiological telegram certified to be of exceptional urgency).
If an outbreak of epidemic disease should
require immediate and detailed attention,
telegraph operators throughout the world
know that they must stop all other tele-

graphic services and give SVH telegrams
their undivided attention.

childbirth to smallpox. Recommended lists
of the necessary drugs and equipment for
model medical chests of different sizes have
been worked out to correspond to instructions in the guide.

Distress signals

Delivering the baby

With or without a guide or one of the
numerous books that deal with care of the
sick or wounded at sea, professional
medical advice is sometimes needed. Radio
appeals for medical assistance at sea are
transmitted by voice if possible, but often
language, distance and atmospheric conditions make it preferable to use Morse
code. The new " International Code of
Signals " was co-ordinated with the information in the " Medical Guide " for ships
in order to increase its usefulness. It is a
single code, suitable for signalling by all
means—flags, flashing signals and, under
certain conditions, sound signals, and by
radiotelegraphy and radiotelephone. Each
radio signal, which may represent an entire
sentence, consists of two letters, preceded
by the letter M, a double dash. There is a
designation for every part of the body and
one for each item in the medicine chest.
A message goes on the air: MAA MAJ31
MGJMGMMDL. The ship's captain may
be Japanese and the doctor who picks up
the signal Peruvian but when decoded the
message is clear. " I request urgent medical
advice. I have a male patient aged 31 years.
Patient has swallowed corrosive (staining
and burning of mouth and lips). Emetic
has been given without good results; pain
is severe. " The doctor may ask for more
information, MFK means patient has a
superficial wound. MFL, a deep wound;
MFN, a penetrating wound; MFO, a cleancut wound. With such information a doctor
thousands of miles from the ship on which
the man is lying ill or injured can make a
diagnosis with some precision and give
advice with a certain degree of assurance.

The captain of a ship that does not carry
a doctor faced with an emergency at sea
can turn to the " Medical Guide ". Expressed in simple language that the layman
can understand, and representing the latest
opinion, it gives detailed instructions for a
wide range of disorders, from a broken
shoulder blade to typhoid fever, from

There are a number of national and international listening posts to pick up such
signals. Every ship with a doctor on board
is willing to help and may go a long way off
course to treat a patient. Moreover, almost
anyone monitoring the airways who hears
a request for medical assistance from a ship
at sea will pass it on to someone who can
be useful.

Nowadays, when even a small fishing vessel
is likely to have a radio transmitter, telecommunications are of prime importance
in dealing with illness and accidents at sea.
The International Medical Guide for Ships,
published in 1967, represents the first
attempt to bring together the three elements of medical care at sea—a medical
guide, requisites for medicine chests and a
code of signals to ask and receive medical
advice by radio. This publication is the
outcome of several years of co-operation
between the International Labour Organization (ILO), the Inter-Governmental
Maritime
Consultative
Organization
(IMCO) and the World Health Organization. The medical signals were incorporated
into the International Code of Signals which
is concerned with the safety of navigation
and of persons at sea that was revised at
about the same time. For many years the
single letter Q, Morse, meant quarantine.
According to the revised code, in which
WHO had a hand, Q signalled from ship
to shore is everywhere understood to be:
" My vessel is healthy and I request free
pratique (entry into port). " In addition,
WHO drew up a routine signal to be used
by vessels arriving in port consisting of
twenty items relating to health conditions
on board. This facilitates the work of the
port health officer in dealing with a ship
infected with a quarantinable disease or
carrying a sick or injured person.
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An emergency on a Swedish ship.. .
1

the purser examines a seaman who has fallen ill
z
by radio telephone he calls the medical service
on shore for advice
j

now he is sure of giving the right treatment
(T. Farkas)
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First aid for the captain

Several organizations are equipped to
answer such calls. One of the best known
services is the Centro Internazionale RadioMedico, in Rome, usually referred to as
CIRM. Distress signals go either to its
own receiving station, IRM, or to Radio
Roma. When radio contact with Rome is
lost, ships often contact coastguard and
radio stations of other countries and ask
them to relay the message and the reply.
Help is immediate: it includes a radio
dispensary for cases that are not serious;
consultation between the ship's doctor,
when there is one, and surgeons on shore;
the transfer of a sick person to shore by
motorboat or helicopter for treatment in
hospital. The Centre has given medical aid
to ships on all oceans and more than half
the appeals come from non-Italian vessels.
Among its numerous auxiliary services
CIRM compiles a list of ports infected with
quarantinable diseases, on the basis of the
WHO daily epidemiological radio bulletin
broadcast from Switzerland.
In Britain a similar free advice service has
been in existence since 1946, the year the
National Health Service started. A call for
medical aid from a ship at sea is first
referred to the local doctor by the radio
station receiving the call. Then, if special
advice is needed, other doctors are consulted and if necessary the patient is landed
in Britain and transferred to hospital.
Another system operates in the Atlantic
Ocean from the Greenwich Meridian
westwards to the shores of the United
States and north of the equator. Called
AMVER, the Atlantic Merchant Vessel
Report, it has its headquarters at the
Coast Guard Station of New York. The
primary purpose of AMVER is to know
the position of all merchant vessels in the
area at any time so that if there is need for
assistance the nearest one can be alerted.
Since 1958, when the computer became
operational, AMVER Service has been
called on more and more frequently, giving
what is known as surface pictures of the

distribution of ships in a given locality
during an emergency. In 1964 Canada
joined the AMVER Service and made its
twelve coast guard radio stations available
for relaying messages to New York.

Medicine in the space age
At sea, on land and in the air, calls for help
are sent out day and night. Radio and
telephone are no longer miracles and their
use seems obvious. The flying doctor is
becoming a commonplace in areas like the
great Arctic spaces and the interior of
Australia. The two-way radio is increasingly used to keep distant farms and homesteads in contact with sources of medical
advice. Ambulance attendants describe the
state of the patient to the doctor while on
the way to the hospital. In France the first
telediagnostic centre has been created in
Toulouse permitting doctors at the central
hospital to receive electrocardiograms,
pulse rates and rhythms, respiration,
arterial tension, temperature and reflexes
of patients from the place of the accident
or while the ambulance is on the way to
the hospital.
Still wider horizons are being opened up in
the prevention and control of disease by
modern methods of communication. The
age of the computer and lunar probes
promises even more important repercussions on man's health than the invention
of the steamship and telegraphy. It is too
early to predict the ultimate effect of space
age developments on human life but some
of the beneficial results will certainly be
related to the superior facilities that already
exist for rapidly collecting, storing, collating, retrieving, analysing, interpreting
and transmitting data of all kinds.

this drug, and its use continued for some
time. When known, doctors and health
workers insisted on the need for rapid
knowledge of adverse reactions to drugs
so that warnings could be issued. WHO
subsequently drew up a programme for the
promotion of the safety of drugs, with the
guidance of the Advisory Committee on
Medical Research and in collaboration
with the International Union of Pharmacology. A pilot research project is underway for developing a system of monitoring
adverse reactions to drugs on an international level, using data-processing facilities offered by the United States of
America. Quick notification of undesirable
effects of a new drug to an international
centre equipped to process the information
quickly and issue a warning could go a
long way towards avoiding a similar
tragedy.
Computers have many applications in the
health world that are only beginning to be
realized. They already have been widely
used in the compilation of health statistics
and are finding a place in many hospitals
and other institutions, even outpatient
clinics, for the simplification of record
keeping of all kinds.
WHO has its own computer at headquarters in Geneva that has not only proved its
worth in dealing with the health statistics
that are received from all over the world
but is opening new perspectives in handling data on widely differing aspects of
WHO's work. The computer is being used,
for example, to define the best possible
tuberculosis service for a given area that is
handicapped by severe budgetary and
manpower restrictions: to calculate how
to spend the limited amount of money
available to best advantage.

Defeating the insects
Preventing drug disasters

The thalidomide disaster was indirectly
responsible for one of the early developments in the international field. It was not
at first realized that harmful reactions
observed in scattered cases were caused by

The resistance of insects to modern insecticides is a problem with serious implications
for WHO's malaria eradication campaign
and a number of other programmes where
the objective is to conquer a disease transmitted by an insect. The numbers of insect
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species involved, of insecticides in use and
of countries providing information on
resistance are steadily increasing. In 1967
there were at least 83 resistant insect
species of public health importance and
32 species of the anopheline mosquito that
carries malaria. Moreover the extent of
the geographical areas where resistant
species have been found is also increasing.
WHO has had no choice but to look for
new compounds to replace those that are
no longer useful. Chemosterilants have
been included in the programme, and
special investigations of rodenticides are
also being undertaken. A collaborative
effort for the testing and evaluation of
these pesticides is carried out by a group of
laboratories serving as WHO international
reference centres. New products from
manuf cturers throughout th^ world are
tested in a seven-stage programme which
leads from controlled laboratory investigations to large scale field trials.
The computer is used to store, retrieve and
prepare detailed analyses of the vast
amount of data that has been accumulated
in carrying out these tests since the programme began in 1960. It co-ordinates
results from the reference centres and provides complete documentation of the data
and status of tests of all the 1249 pesticides
so far studied, replacing mountains of
paper work and storing all information for
instant reference.

Tracking genes

Flying doctor service in Australia
Mrs. F. Western consults Dr. Len Dawson by transreceiver

The computer also serves WHO in the
study of genetics, a field that is receiving
increasing recognition as a factor in
disease, adding a new dimension to public
health work. WHO's activities in human
genetics arose from its interest in the effects
of radiation on heredity, and are based on
concern not only for health and well-being
of persons now living but also for the
genetic endowment of generations to come.
Computer methodology permits studies of
population genetic structures which were
unthought of only a few years ago. A pro658

ject is underway to map the world distribution of various genetic markers, to
develop the automatic construction of
pedigrees from genetic data and to elaborate models for the flow of genes in a
population.
Other fields have been opened. Since 1965,
information on research institutions, scientists and research projects has been systematically collected, coded, classified and
stored. It is selectively retrieved and made
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available to scientists and research institutions upon request.
There is also the possibility of storing the
enormous body of WHO's accumulated
experience in a wide range of country
health projects that is recorded in hundreds
of reports that reach WHO headquarters
from all regions. They can now be analysed, abstracted and stored for retrieval
whenever required, to assess work done and
formulate new programmes.

producing results that were often out of
date before any action could be taken; just
as often, surveys were so long and costly
that the health problem in question sometimes had to be dealt with pragmatically
before the results of the survey were known.

The flying computer

he prescribes by number from Mrs. Western's standardized medicinal chest
(Australian Information Service)

Communications research

Even more creative ways of using computers will be needed if WHO's newly
established Division of Research in Epidemiology and Communications Science
(RECS) is to achieve certain of its goals.
It is generally acknowledged that more
sickness, disability and deaths result from
the misuse, waste and misdirection of

existing health resources than from lack of
knowledge of disease. One of the major
needs of WHO and its Members, particularly the developing countries, is to discover the true health needs of a population
and the resources that are available to
meet them.
Research is now being done to find the
most efficient methods of collecting this
essential information. Studies of specific
health situations have always been made,

To avoid delay, sophisticated means of
collecting data will have to be designed so
that information can be analysed, interpreted and used in a matter of days or
weeks. The data could be transmitted to
Geneva by airmail, shortwave radio or
even, in the case of an emergency, by satellite. Checking would perhaps be difficult
in a country thousands of kilometres from
headquarters. Some information might be
found to be missing when it was too late
to do anything about it, either because the
staff was no longer in place or the people
that were originally interviewed had
disappeared. Checking on the spot as soon
as possible is considered preferable and the
idea of a small, modern, third-generation
computer that could be carried on a truck
has not been excluded. Computers are
installed in tanks and rockets so that it is
safe to say that they could weather even
the back roads of the beyond. Research is
necessary to see if such investigations are
feasible scientifically and economically.
Cost should not be an obstacle considering
the expense involved in employing highly
trained medical personnel to make surveys
and the scarcity of such qualified people.
Moreover, some examinations, such as
those that deal with height, weight, blood
analyses and similar data can now be
collected semi-automatically; a computer
can screen hundreds of electrocardiograms
an hour, detecting and noting abnormalities for further examination.
If such methods prove their worth, a WHO
team of technicians could go to a developing country, collect required sociomedical data, check to see that records
were internally consistent and have it processed by computer on the spot. Data
gathered in this way would be available to
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the national and local public health services to help them in planning. Negotiations are under way to set up an epidemiological research centre in a WHO Member
country where some of the methods now
being considered could be tried out in a
real setting. One of the aims of such an
experimental approach is to devise ways
of finding out high risk groups in the population; for in the future, even more than
the present or the past, economic considerations will force health authorities to be
selective in the application of public health
measures.

The healing machine
__

Meanwhile modern communications have
gone to the patient's bedside and linked
him not only with the doctor in another
part of the hospital but the specialist many
kilometres away: the importance of the
computer for the sick person is the same as
it is for the planner seeking to build more
effective health services—it provides better
information, quicker.

1

The chief anaesthetist looks at the graphoscope
to check patient's progress during an open heart
operation
2

What the doctor sees on the graphoscope: the
column on the right lists the most recent readings,
systolic and diastolic blood pressure and temperature. The other column lists the last set
of readings. The graphs display the movement
of readings over the previous three days
(T. Farkas)
3
Automatic monitoring of premature babies: the
machine records continuously respiration, temperature and pulse rate and gives an automatic
alarm in an emergency
(Centre de recherches biologiques neonatales,
Hopital de Port-Royal, Paris)
660
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A computer installation, now under test
in an intensive care unit of the Karolinska
Hospital in Stockholm, consists of two
types of terminals connected to a central
installation for recording, storing and processing patient data. There is a keyset for
input which is also part of the intercom
telephone system, while the principal output terminal is a graphoscope—like a
television set—with a keyboard in front.
On pressing the right key, data of any
patient under care can be shown on the
screen in graphs, figures or in words.
In each of the ten rooms of the intensive
care unit there is an input terminal. When
a nurse takes the blood pressure, for
example, she no longer need enter it on a
record sheet, although she still does so for
control purposes, but can feed it directly
into the computer. In the same way
measurements of up to 60 separate functions of the body, ranging from temperature to the results of laboratory examinations, can be recorded at any time of the
day or night. Biochemical and other tests
are ordered from the laboratory over this
unique communications system and reported directly to the computer to be read
on the screen by the doctor.

Freeing the doctor from routine
The graphoscopes are located in the
doctors' offices, in the intensive care area,
in the laboratories and in the operating
theatres to help in supervising anaesthesia.
If desired, they can be placed in a doctor's
home as well. By pressing a key he can
select the required information about a
patient, check it against earlier data, leave
instructions for the nurses. Moreover, a
permanent record of the patient's progress
is created without paperwork. Variants of
this scheme are in use in other countries,
particularly the United States.
Such practices can by no means be dubbed
" say—ah-h-h-h into the machine ! " They
provide required information and leave the
doctor free to do the work for which he is
supremely equipped—personal medical examinations. The nurse and other members
of the medical team are also liberated from

much routine and can provide better care
for critically ill patients.
A whole range of new diagnostic tools are
also coming to the aid of the patient, many
of them offshoots of devices used to
monitor physiological functions from space
capsules. There is already a pill that sends
telemetric signals for diagnostic purposes
from inside the body to an outside receiver.
Another device, no bigger than a pack of
cigarettes, that can be carried in a pocket,
is able to pick up and transmit pulse rates
and electro-cardiograms. If the patient is
worried he can dial his doctor, hold the
device to the mouthpiece and transmit his
heartbeat over the wire.
Ultrasound has been finding brain
tumours without entering the skull or otherwise disturbing the patient. Ultrasonic
diagnostic techniques are being used for
the examination of the cardiovascular
system. Computer analysis of tests to
detect and diagnose heart disease, emphysema, brain disorders and other chronic
diseases will be common medical practice
in the 1970's, it is predicted. Methods have
already been devised for analysing electroencephalograms and electro-cardiograms
into their components and transmitting
them across oceans by radio and satellite.
Such pyrotechnics are not merely scientists at play. Already a system has been
developed in the United States that will
enable small hospitals without staff heart
specialists to send electrocardiograms over
conventional telephone circuits for rapid
diagnosis. The heart specialist receives a
graphic record on his own electrocardiograph, from which he can arrive at a
diagnosis and prescribe treatment without
delay.

Twenty years after
A further step towards telediagnosis has
already been demonstrated in the United
States, in Boston, using a two-way, micro
video system. A patient was examined, his
illness diagnosed and treatment recommended by a doctor several kilometres
away at the Massachusetts General Hospital. The two rooms were linked by twoway television and electronic equipment.

Perhaps before another twenty years of
WHO's history has passed ships will no
longer be using radio signals to ask for
help in treating ill and injured seamen but
will show the patient to the doctor using
colour television.
The educational possibilities of modern
communications are almost without limit.
Lectures, demonstrations, operations, can
be registered, stored and projected or
transmitted at will. In the not too distant
future these methods may be used to help
to alleviate the disastrous shortage of
medical personnel that exists almost everywhere in the world. Programme learning
by computer is not only useful for teaching
people how to fly jets and pilot submarines:
it can also help to train public health
specialists and administrators. To demonstrate this possibility an experiment in
operational gaming was set up in the
United States by the System Development
Corporation and the California Department of Public Health, using a computer
to present a series of crises in a fictitious
city called Epiville. The telephone rang—
there was a case of smallpox here—a citizen bitten by a rabid dog there. The trainee
gave orders, the computer recorded and
reacted. In a matter of days a variety of
simulated situations were presented that
might normally occur only in months or
years, speeding up learning and giving the
subject a chance to study and rectify his
mistakes.
Time-saving is not confined to the educational process. With two-way television,
specialists may in future be able to give
advice during difficult operations such as
organ transplants, without leaving their
own clinics. By the flick of a switch,
research could similarly benefit from the
combined experience of workers in other
parts of the world. Scientists could ask the
great university libraries for documents
essential to research work. It may even
happen that treatment in hospitals will
become a thing of the past, except for the
dangerously ill or the surgical case. The
patient would be examined, diagnosed and
treated at home and the bill instantly
flashed in foot high red letters on his
television screen.
(Original language: English)
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some aspects
of the economics
of satellite communications

by F. A. O'NIANS and J. L. BLONSTEIN
Plessey Radar Limited

Introduction

T

Interim Communications Satellite
Committee (ICSC) of the International Telecommunications Satellite Consortium (INTELSAT) has recently issued
a revised document on the performance
requirements of earth stations H, in which
it is stated that, to ensure the best utilization of current satellite systems, an aerial
gain to system noise temperature ratio
(G/T) of 40.7 dB should be demonstrated,
in clear weather conditions. This implies
the use of large antennae, of between 26
and 30 m diameter, operating in conjunction with a low-noise pre-amplifier, and is
accepted by INTELSAT as a standard for
earth stations operating in the global
system.
HE

The employment of stations exhibiting
lower G/T ratios, resulting from the use
of smaller antennae or un-cooled amplifiers, necessarily reduces the traffic capacity
of the overall satellite system, and a potential user of such a station is therefore
expected to pay for channels in inverse
proportion to the station capacity. Theore662

tically, for instance, if the G/T ratio is one
quarter of that of the standard (by employing, say, a 13 m antenna instead of a 26 m
one while still maintaining the same noise
temperature of the pre-amp), the rate to
be paid for circuits through the satellite
will be four times that applied to a standard
station.
Questions have, however, been raised on
the relative economics of stations of
varying capacity against the varying channel charges that may be applied, particularly as there appears to be the possibility
of applying an optimisation to these interrelated costs. This paper, therefore, first
sets out to examine the effects of varying
station G/T ratios on the costs of satellite
circuits, taking additional note of the
effects of increased satellite powers forecast for the future. It aims at establishing
a very broad basis for calculating the costs
of satellite circuits as a function of station
performance, and examines the system
capacities that result. Secondly, assuming
the use of a standard earth station, the
paper presents a worked example of the
prediction of cash flows resulting from
the setting up, by a hypothetical user, of a
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ground station facility to work into the
global system.
The paper limits its investigation to FM/
FDM voice circuits, or their equivalent
telex and telegraph links. The application
of television is not included.

Earth station costs
Investment costs
The range of mean prices of earth stations,
of various G/T ratios, currently being
offered throughout the world, is shown in
figure 1. The curves do not include special
costs that might arise from difficult site
and local conditions. These are highly
variable, but normally do not affect prices
by more than 15% from those indicated.
Stations, and station equipment, that have
been selected to generate the mean curves
shown in figure 1, are in line with current
practice, and include, for the 26 m range,
equipment to cover two transmit carriers
and ten receive carriers, with complete
duplication of the communications equipment. In the smaller-sized stations, prices

Figure 1
Capital cost of an earth station against the
figure-of-merit

Figure 3
Number of circuits through satellite against
antenna figure-of-merit

Figure 2
Annual earth station running cost against figureof-merit

Figure 4
Annual satellite half-circuit cost against antenna
figure-of-merit
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are shown for one transmit and six receive
carriers, with only partial duplication of
communications equipment.
Running costs
In determining the running costs of the
range of stations shown in figure 1, the
following assumptions are made:
a) station life is taken as 15 years. Amortization over this period, at an annual
interest rate of 6 %, results in an annual
repayment, over the station's lifetime,
of about 10% of the capital cost;
b) over the 15-year life, the average rate
of spares consumption is taken to be
3% of the basic equipment cost. This
takes account of the relatively large
portion of the station cost intrinsic to
the antenna and tower steelwork, which
do not require the same level of spares
as that applicable to the electronic
equipment;
c) staffing costs are based on 24-hour
operation, with the following numbers
of staff assumed for each of the station
sizes shown:

Antenna
size (m)

26
18
12

Technical
staff

14
12
9

Nontechnical
support
staff
8
6
5

It is also assumed that, even though
assistance from the station contractor
may be available during the first year
of operation, the station is manned
entirely by local staff for the remainder
of its life;
d) all stations, regardless of size, are
assumed to exhibit a fixed set of costs,
for power, utilities, and related overheads, ammounting to 10 000 pounds
sterling per annum.
The results of adding these costs are shown
in figure 2, which indicates, for example,
that the running costs of a standard earth
station of 40.7 G/T ratio amount to approximately £300 000 p.a.
Performance
In evaluating the overall costs of a satellite
communication system, the traffic capacity
664

of the system, using earth stations of
varying G/T ratio, must be considered.
This is indicated in figure 3 which shows
the number of voice circuits that can be
handled by each of two current satellites,
and Intelsat-Ill, against earth station G/T
ratio. The curves are in line with curient
technology, showing that, with an earth
station G/T of 40.7 dB, and considering
the performance of present threshold extension demodulators, Intelsat-II has a capability of 240 two-way circuits, and Intelsat-III about a 1000 such circuits, assuming
that all stations in the system are of the
same G/T ratio.
The curves are based on the assumption
that the effective isotropically radiated
power (EIRP) per voice channel is independent of the number of channels per
carrier and the capacity of the satellite.
Although these assumptions are approximately only to within a dB or so, they
are generally sufficient to provide a base
for the demonstration of economic trends.

G/T ratio. This is accomplished by dividing the annual cost of £3.51 million by one
half (50% loading) of the circuit capacities
shown in figure 3, and re-plotting the
results against station G/T ratio, as shown
in figure 4.
Thus:
— annual half-circuit cost
0.5x3.51x10%
.
, ,
sterling (1)
in
£
0.5 x AT
t

where N is the number of circuits that can
be handled by the satellite, as indicated
in figure 3.

Overall system costs

By combining the cost per channel through
an earth station with the satellite cost per
half-circuit, it is now possible to obtain
the cost per half-circuit of the complete
station-satellite link:
— cost per half-circuit of complete link
C , (3.51x10s).
H
m £ sterling
nN
n

Satellite costs

The examination of system costs for the
satellite segment is best related to
INTELSAT experience with the Intelsat-I
and II satellites, and to Communications
Satellite Corporation (COMSAT) estimates
and recommendations for current and future
satellite systems [2]. These indicate the
following figures:
million
pounds
sterling
— Satellite capital cost
(including research and development, launch costs, 80 %
launch success;
— Satellite annual costs
(depreciation over 5 years at
20%)

9.60

1.92

average interest at 7%
0/2 of 14% interest return on
investment)

0.67

operation and maintenance

0.92

Total annual cost

3.51

If it is now assumed that the satellite is
loaded to an average of 50 % of its capacity
throughout its working life, it is possible
to derive the annual costs of half-circuits
through the satellite against system traffic
capacity, and thence against earth station
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(2)

where C is the annual cost of the earth
station (figure 2), and n is the number of
active two-way channels through the earth
station.
The results of combining these costs are
shown in figure 5 for the Intelsat-II satellite. This shows clearly that the 26 m
station provides the most economical
soltuion when operating through Intelsat-II, even for the small user. However,
when the results are re-plotted for the
Intelsat-III satellite, as in figure 6, the relative economy of the 26 m station becomes
less distinct for small users. With less than
20 circuits at all earth stations, the smaller,
18 m station becomes economically viable.
For the large users, the relative economy
of the larger station is maintained.
The results of figures 5 and 6 are shown in
different form in figures 7 and 8, again
for Intelsat-II and Intelsat-III respectively.
In these presentations, annual half-circuit
costs, for varying numbers of station circuits, are plotted directly against station
G/T ratio. Again, with Intelsat-II, the
relative economic advantage of the large
station is shown throughout the range of
circuit requirements but, with Intelsat-III,
the smaller stations begin to exhibit acceptable economics in systems in which all the
users require small numbers of circuits.

Figure 5
Total annual half-circuit costs against number
of earth station circuits (Intelsat-II)

Figure 7
Total annual half-circuit cost versus G/T for
Intelsat-II

Figure 6
Total annual half-circuit cost against number
of earth station circuits (Intelsat-III)

Figure 8
Total annual half-circuit cost versus G/T for
Intelsat-III
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Figure 9
Typical coverage patterns for 4° beams

High-powered satellites

Figure 10
Number of circuits through satellite versus
G/T for twin 4° beams

Possible systems
Satellites now being designed for launch
in the mid-1970s will provide greater flux
density at the earth's surface (subject to
international regulations) achieved by two
means. Firstly, the radio frequency power,
radiated by the satellite will increase and
secondly, the dissipation of such power
over the entire earth surface in view of
the satellite will be decreased by concentrat-

ing the illumination on to areas of high
communication density. An example of
typical coverage areas of such satellites is
shown in figure 9 in which two high-gain
satellite aerial beams of 4° width are aimed
at providing concentrated illumination of,
say, Europe and the United States eastern
States, or South America and the J.west
coast of Africa.
With such a facility, the curves that have
been derived in previous figures can now
be re-worked for the new environment.
Assuming that a satellite radiates two
beams, each 4° wide to the 3 dB points,
providing an EIRP in each beam 8 dB
better than Intelsat-III, the theoretical

capacity of the system is increased by 8 dB,
or six times. However, as figure 10 indicates, this theoretical six-fold increase in
capacity cannot be accomplished, owing to
bandwidth limitations that begin to apply
when station G/T ratios exceed 36 dB.
This limitation, of 500 MHz bandwidth in
the current 4 GHz and 6 GHz civil bands,
is assumed to apply in the calculations that
follow, although, in possible systems of the
future, working at higher frequencies, this
limitation would not apply.
As under " Satellite costs
we first need
to determine the annual half-circuit cost
arising from satellite charges. In this case,
for this more advanced satellite, we take
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the following figures for satellite costs,
based again on COMSAT's estimates and
recommendations:
million
pounds
sterling
— Satellite capital cost
(including research and development, launch costs, 80%
launch success)
20.8
— Satellite annual costs
depreciation over 7 years
(note increase)
2.97
average interest at 7%
1.46
operation and maintenance 0.92
Total annual cost

5.35

Figure 11
Annual satellite half-circuit cost versus G/T
for twin-beam satellite
Figure 12
Total annual half-circuit cost versus G/T for
twin beam satellite
Figure 13
Cost per paid minute of complete satellite link
using a twin-beam satellite

Again assuming a 50 % loading of the satellite throughout its life, the annual half
circuit cost attributable to the satellite is
seen to be (from equation (1)) 5.35/N
£ sterling, where N is the number of circuits through the satellite.
With the information on N available from
figure 10, the annual half-circuit cost can
now be shown against station G/T ratio,
as in figure 11.
By again combining the cost per channel
through an earth station (from figure 2)
with the satellite cost per half-circuit, a
new presentation can be made of the total
annual half-circuit costs against G/T ratio
and numbers of circuits. The results are

shown in figure 12.
This indicates that, with future high-powered satellites operating in the current civil
bands, the larger stations no longer show
an economic advantage, particularly for
the small users. For capacities up to 24 circuits, the 12 and 18 m stations are clearly
more economical (assuming that all other
users in the system are of similar capacity)
while the 18m station retains its advantages
up to 120 circuits. Beyond this capacity,
the advantage of the larger station begins
to be reasserted.
Costs per paid minute
It is of interest to examine the effects of

high-powered satellites on the costs of
inter-continental telephone calls of the
future. For this purpose, the following
usage of a single circuit has been assumed:
Circuit use:
52 weeks per year
51/2 effective days per week
.4 " busy " hours per day
30 " busy " minutes per busy hour.
This results in a circuit usage of 34 320
paid minutes per year (out of total of
525 600 minutes per year) which should
recover the system cost of the circuit. To
obtain the rate that wiJl just recover costs,
the lesults of figure 12 are divided by
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34 320, and doubled to give two-way costs
for the satellite circuit. The final results are
shown in figure 13 which indicates, for
example, that with a twin-beam satellite
and a 18 m station, a 120-circuit user would
just recover satellite link circuit costs at a
charge to the consumer of £0.25 per minute.

Table I — Number of international calls per year (thousands)

Class
Telephone
Telegraph
Telex

1968

1969

1970

1971

1972

100
200
50

120
240
60

140
280
80

160
300
100

200
350
120

Table II — Number of circuits
Return on investment

From hypothetical country to

1968

1969

1970

1971

1972

6
4
3
2
2
2
1

6
6
4
2
2
2
1

8
5
3
3
2
1

10
8
6
4
3
3
1

11
9
7
5
4
3
1

20

23

29

35

40

Assumptions
Turning away from comparative economics of large and small earth stations, we
now propose to provide a potential user of
an earth station with the basic means by
which he can calculate the expected return
on his investment in an earth station, taking into account current and predicted circuit, rates, and the running costs that have
been developed in this paper.

Area
Area
Area
Area
Area
Area
Area

A
B
C
D
E
F
G

Total

For the purpose, we take a hypothetical
country, having the predicted communications traffic shown in table I, using an
26 m diameter aerial.

■1

Table III — COMSAT charges per
half circuit (£ thousands)

We assume also a number of circuits for
this traffic, based on the predicted international communications requirements of
the country, as shown in table II.

1968

1969

1970

1971

1972

8.3

6.4

6.4

4.2

4.2

Table IV — Yearly expenses (£ thousands)

Station running cost
Item

From figure 2, we take the running cost
of the station to be £300 000 per annum.
Satellite circuit rental charges
From figure 4, it can be seen that the satellite rental charge per half circuit could vary
from £13 500 p.a. using Intelsat-II to
£3500 p.a.u sing Intelsat-III. Actual charges
per half circuit proposed by COMSAT for
the years in question [2] using both these
and future satellites are as indicated in
table III.
Yearly expenses
We can now examine yearly expenses, as
laid out in table IV.
Yearly income
In estimating yearly income, assumptions
regarding revenue and internal costs are
made as indicated in table V.
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Earth station
Circuit charges
(table II and table III)

Total

1968

1969

1970

1971

1972

300
165

300
150

300
185

300
150

300
170

465

450

485

450

470

The total revenue earned by the station
can now be derived by multiplying table I
by table V, to give table VI.

year of operation, after which time an
increasing annual surplus is returned.

Cash flow
An overall financial assessment can now
be made, by deducting expenses (table IV)
from income (table VI) to give annual
surplus or deficit, in the form of net cash
flow (table VII).
The net cash flow calculation shows that the
service breaks even at the end of the third

Discounted cash flow
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The net cash flow calculation may be
subjected to discounting at a rate of, say,
15% to provide the discounted cash flow
calculation presented in table VIII.
In this case, break-even occurs in the
second half of the fourth year of operation.

Table V — Assumed revenue and internal costs (£)

Service

Telephone
Telegraph
Telex

Typical
average total
revenue per
call or
message
3.00
1.25
7.50

revenue to
hypothetical
country

Assumed
average cost
of internal
distribution
services

Net revenue
per call or
message

1.50
0.62
3.75

0.40
0.15
0.10

1.10
0.47
3.65

V2 share of

Table VI — Yearly income (£ thousands)

Service

1968

1969

1970

1971

1972
220

Telephone
Telegraph
Telex

110
95
180

130
110
220

155
130
290

175
140
365

165
440

Total

385

440

575

670

825

Table VII — Net cash flow (NCF) (£ thousands)

Annual surplus
Annual deficit

1968

1969

80

10

1970

1971

1972

90

220

355

t

break even

the small user, it being cheaper to employ
18 or 12 m stations for capacities of up to
24 circuits, while the 18 m station retains
its advantage up to capacities of 120 circuits (figure 12).
d) With such twin-beam satellites, it
can be expected that the costs to telecommunications administrations of transoceanic telephone calls via satellite could
fall to £0.25 per minute, assuming station
demands at least 120 circuits through a
18 m or 26 m antenna. For smaller demands, in the order of 50 circuits, the cost
per call may still be as low as £0.5 per
minute.
e) The method shown under " Return
on investment" for calculating the predicted net or discounted cash flow from
an earth station is applicable to any proposed system, using appropriate data in
the manner shown.
f) The authors recognize that, in this
field of rapidly-expanding technology, there
is a wide range of opinions on the most
appropriate values for each of the costs
used in the various curves and equations
that have been derived and that, consequently, some of their conclusions may be
changed in the light of future cost trends.
Nevertheless, they hope that their presentation, based on currently-available data,
will be useful to those contemplating the
setting up of earth stations.

Table VIII — Discounted cash flow (DCF) (£ thousands)
Discount rate 15%
DCF = NCF/1.15" where n = number of years from 1968

1968
Annual surplus
Annual deficit

80

1969

1970

1971

1972

67

145

200

9
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break even
(Original language: English)
Conclusions

a) With Intelsat-II satellites, the relative economic advantage of the 26 m station, in relation to stations employing
smaller antennae, is clearly shown, even
for the small user requiring less than
20 circuits. As the number of circuits increases, the relative economy of the larger
station becomes more marked (figure 5).

b) When operating with Intelsat-III, the
26 m station still exhibits a more economical solution, until the required station
capacities in the system fall to about 15 circuits, when the 18 m station begins to show
a better return. Below 10 circuits, the
12 m station becomes economic in operation (figure 6).

References
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c) With high-powered twin beam satellites of the near future, the 26 m station no
longer shows an economic advantage to

Revised Report on rates and Revenue
Requirements 1967-1971
Nov. 1966
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TEE JOURNAL
Seventy-five years ago

Oceanic telephony
BY SYLVANUS P. THOMPSON

1

I. Introduction.—It is contrary to the scientific concept of progress to assume that any
art or application of science can come to
an end or that there is any final limit to its
development. The crossing of the Ocean by
electric telegraphy is already a wonderful
achievement. To speak over a wire is a
miracle. To accelerate telegraph transmission
by automatic devices up to a speed of 500
words per minute likewise is a wondrous
thing indeed. But these three incredible
achievements have not yet brought us to
our final goal. The submarine cable of today
is practically the same as the cable of thirty
years ago. It still transmits only the slow
signals of the mirror galvanometer or the
syphon recorder. Six or eight words per
minute, slowly spelled out, are all that a
trans-Atlantic cable can carry. Words spoken
over the telephone and fast automatic
telegraph messages are quite beyond it. For
signals as fast as these, it is dumb.
Yet no thinking electrician can doubt that
oceanic telephony will eventually come
about and that modern science will overcome the difficulties involved. It is because
the author believes he is on the way to
finding a solution that he has submitted his
ideas and the reasons for them.

Address delivered at the Electricity Congress in
Chicago. For this reproduction we have relied partly
on the translation published in Lumiere Electrique of
7 and 14 October last.
1

The only effective way to cancel out the
delaying effects of the distributed capacity is
by fitting devices equally distributed along
the cable, either at intervals or continuously.
The author has carried out many experiments in his laboratory with condensers
and resistances in an attempt to simulate
the delay properties of real cables.

It is clear that any device intended to offset
the delay effects, by artificially draining a
considerable part of the current through a
shunt consisting of inductance coils, requires
the use of a new transmitting system capable
of sending telephone currents of much
greater intensity than those usually employed in trunk telephony.

Experience has shown that mutual induction
may also produce practical results.

*

*

*

News
Official vocabulary for drafting telegrams in
agreed language.—This vocabulary, which was
prepared by the International Bureau of
Telegraph Administrations at the request of
the Paris Conference, will comprise about
240 000 words in eight languages: German,
English, Spanish, French, Dutch, Italian,
Portuguese and Latin.
fournal telegraphique—December 1893

*rw,
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universal components
of H layer
critical frequency
SUMMARY
The diurnal characteristics of the ¥2-layer critical frequency (foF2) show a variety of
patterns which change with location, season and epoch of the solar cycle. These changes
with location and time do not appear to follow any known system. It is the purpose of this
paper to show that it is possible to construct on a systematic basis the observed diurnal
characteristics of foF2 almost universally with four basic components which could be
physically significant. Functionally, these basic components could be designated as the
cos F, the semi-diurnal, the zonal and the meridional components. Examples are shown of
computed and observed characteristics at a number of stations covering the period 1954-57.

features of the F region of the
ionosphere have not been properly
understood and explained so far. One of
these is the critical frequency of the F2 layer
(foF2) which behaves in a very anomalous
manner. The diurnal characteristics of the
F2-layer critical frequency show a bewildering variety of patterns which change with
location of the observing station, season
and epoch of the solar cycle. These changes
are so radical that it has not been possible
so far to explain these variations meaningfully even at a single observing station. No
hypothesis or theory of the formation of the
F2 layer can be convincing unless it is able
to account for on a systematic basis the
variety of patterns which are observed all
over the globe and the changes they go
through with season and solar cycle.

S

EVERAL

Attempts have been made to Fourier
analyze the foF2 data with a view to obtaining an insight into this phenomenon. The
results have not been conclusive and
meaningful. The author has tried to analyze
the world-wide behaviour of foF2 on a
phenomonological and functional basis and
has been able to lay down a few stepping
stones [h2»3,4,5,6,7] Tke present paper is
another stepping stone in the same series.
It is shown in this paper that in spite of
complicated changes which the F2-layer
critical frequency manifests, it is possible
to construct on a systematic basis the
diurnal patterns of foF2 at almost any
>

place, at any season or epoch of the solar
cycle with reasonable accuracy with four
basic components which could be physically
significant. Functionally, these components
could be designated as a cos ip component,
a semi-diurnal component, a zonal component and a meridional component. All
these components are simple sinusoidal
functions with or without a super-imposed
constant value. An integration of these
basic components in proper proportions
and order could provide a universal formula for the KMayer critical frequency. A
universal formula based on such an analysis
could provide an insight into the causes
and mechanisms which bring about the
observed complicated changes in foF2 and
may lead to the formulation of an acceptable theory for the formation of the F2
layer. Additionally, it may also throw
significant light on several related solarterrestrial and geophysical phenomena.

1. Preparation of the data for the analysis

For breaking up a composite diurnal foF2
curve into its components, it is necessary
to deal with ionization density which is
proportional to the square of the critical
frequency foF2. Ionization density contributions due to several components can
be added arithmetically. If analysis were
based on the diurnal curve in terms of

foF2, an RMS summation would be
necessary. Analysis in terms of (foF2)2 is
simpler and this quantity itself has, therefore, been adopted as a working parameter representing ionization density. Once
the contributions to ionization density due
to difference components have been added,
the critical frequency can be obtained by
taking the under root of the composite
ionization density value. Careful analysis
of the diurnal ionization density curves
observed at a number of stations, seasons
and epoch of the solar cycle has shown
that these curves can be split into the basic
components which are described in details
in the following paragraphs.

2. Components

2.1

The cos ip component

This component follows the variations of
the solar zenith-angle, ip at the observing
station closely. Consequently, the cos ip
component operates during daylight hours
only. This component can be represented
by an expression of the form:
Ax = Kx cos ip
where A1 stands for the amplitude of the
component which varies with the level of
solar activity, KL is a constant and ip is the
solar zenith angle at the time and place of
observation.
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Observed.

Computed

Figure 4

Figure 5

Figure 3
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A1
A2
A3
A4
A5

Ax
A2
A3
A4

Table 1
Baker Lake, October 1957
= 56 cos ip
= 30 + 10 cos 2 0, minimum phase
1700 LMT
= 100 cosy) delayed by 4 hours
= 20+20 cos 2 6, maximum phase at
1300 LMT
= nil

=
=
=
=

A5 =

Ax =
A2 =
A3 =
A4 =
A5 =

Table 2
Oslo, December 1955
26 cost
3+0 cos 26
100 cosy) delayed by 5 hours
30 + 30 cos 2 6, maximum phase
1300 LMT
5+5 cos 3 6, minimum phase
1300 LMT
Table 3
White Sands, April 1954
14 cosip
5+5 cos 2 6, minimum phase
2100 LMT
16 cosy) delayed 7 hours
6 + 6 cos 26, maximum phase
1000 LMT
5+5 cos 3 6, minimum phase
1200 LMT
Table 4
Maui, April 1956

Figure 6

Ax = 33 cosy)
A 2 = 20+20 cos 26, minimum phase
2300 LMT
A3 = 130 cosy) delayed by 9 hours
A4 = 95+95 cos 2 6, maximum phase
1300 LMT
A 5 = 30+30 cos 3 6, minimum phase
1300 LMT
Table 5
Ahmedabad, July 1954

Figure 7

= 14 COST
A 2 = 4+3 cos 2 6, minimum phase
2100 LMT
A 3 = 25 cos y) delayed 6 hours
A4 = 15 + 15 cos 26, maximum phase
1300 LMT
A 5 = 10+10 cos 3 6, minimum phase
1300 LMT
AX

Ax =
A2 =
A3 =
A4 =
A5 =

Ax =
A2 =
A3 =
A4 =
A5 =

Table 6
Baguio, April 1957
40 cosy)
60+60 cos 26, minimum phase
1900 LMT
170 cosy) delayed 8 hours
60+60 cos 26, maximum phase
0900 LMT
15 + 15 cos 3 6, minimum phase
1100 LMT
Table 7
Huancayo, July 1956
33 cosy)
15 + 15 cos 2 6, minimum phase
2000 LMT
70 cos y) delayed by 8 hours
25+25 cos 26, maximum phase
1000 LMT
8+7 cos 3 6, minimum phase
1200 LMT
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Observed
Figure 10
Computed

Figure 11

Figure 8

Figure 12

Figure 9
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At =
A2 =
A3 =
A4 =
A5 =

Ax =
A2 =
A3 =
A4 =
A5 =

A± =
A2 =
A3 =
A4 =
Ag =

Ax =
A2 =
A3
Ai =
==

A5 =

Table 8
Singapore, December 1957
56 cos?/;
35+35 cos 2 0, minimum phase
2200 LMT
130 cos ip delayed by 10 hours
40+40 cos 20, maximum phase
1100 LMT
15 + 15 cos 3 0, minimum phase
1200 LMT
Table 9
Leopoldville, October 1954
15 cos ip
8+7 cos 20, minimum phase
at 1900 LMT
100 cos ip delayed by 6 hours
30+30 cos 20, maximum phase
1100 LMT
15 + 15 cos 3 0, minimum phase
1000 LMT
Table 10
Falkland Islands, December 1954
15 cos ip
10 + 10 cos 20, minimum phase
1400 LMT
40 cos ip delayed by 12 hours
15 + 15 cos 20, maximum phase
1200 LMT
5 + 5 cos 3 0, minimum phase
.1200 LMT
Table 11
Brisbane, October 1955
22 cos ip
10+10 cos 20, minimum phase
2200 LMT
50 cos ip delayed by 9 hours
25+25 cos 20, maximum phase
1100 LMT
10+10 cos 3 0, minimum phase
1200 LMT
Table 12
Pole station, July 1957

A1
A2
A3
A4
A5
2.2

=
=
—
=
=

nil
nil
20+nil
nil
nil
The semi-diurnal component

Analysis shows that, foF2 has a wellmarked semi-diurnal component with 12hour periodicity. The amplitude and phase
of this component change with location,
season and epoch of the solar cycle. Unlike
the cos ip component, the semi-diurnal
component operates throughout the 24
hours. This component can be represented
by an expression of the form:
A2 = K0+K3 cos 2 0
where A2 stands for the amplitude of the
semi-diurnal component, K2, K3 are constants and 0 is 15° per hour angle. The
maximum or minimum phase of this semidiurnal oscillation can occur at any local

time depending on location, season and
solar activity.
2.3

their

maximum

or minimum

The zonal component

The zonal component is similar to the
cos ip component with the difference that it
operates with a certain amount of phase
delay with reference to the diurnal variation of cos ip. The delay is reckoned from
sunrise and may range from 0 to more than
12 hours. The over-all effect of the delay
is to shift this component bodily along the
time axis towards the evening hours. This
component can be represented by an expression of the form:
A 3 = K4

COS

ip (shift D)

where A3 represents its amplitude, K4 is a
constant and D stands for delay in hours
from sunrise.
2.4

through
phase.

The meridional component

The meridional component operates principally during the hours of sunlight although some marginal spill-over may occur
into the night hours especially at high
latitude stations during local winter
months. This component is sub-divided
into two parts, one of which has a periodicity of 12 hours while the second operates
with a periodicity of 8 hours. Judged from
the harmonic relationship which these
components have with the main diurnal
periodicity of 24 hours, the two components could be called the second and
third harmonics. It may be pointed out
that while the semi-diurnal component has
also a 12-hour periodicity, it is functionally
different from the second harmonic of the
meridional component in as much as the
former operates throughout the 24 hours,
while the latter operates principally during
daylight hours only. The two sub-components i.e. second and third harmonics,
can be represented by an expression of the
form:
A4 = K§-\~Kq COS (2 0)
As = K7+K8

COS

(3 0)

where A4, A5 are the amplitudes of the
second and third harmonics and K5, KQ,
K7, K8 are constants and 0 is the hour
angle, as described in paragraph 2.1. The
maximum or minimum phase of these
oscillations can occur at any local time
depending on location, season and solar
activity. The important point is that the
amplitude of these components drops to 0
outside the daylight hours irrespective of
the local mean time at which they pass

3. Building up of the composite diurnal
curve
It is the super-imposition of these components, whose amplitude and phase
angles change with location, season and
epoch of the solar cycle, which result in the
complicated patterns that are observed all
over the globe. A composite diurnal curve
of foF2 at any time or place could be represented by a general expression of the
form:
(foF2)2 = A1A-A2-\-A3-\-A4-\-A5
where Al9 A2, A3, A4, A5 are the amplitudes of the various components, as described in paragraph 2. It is to be emphasized that these components are to be added
hour by hour after their minimum or
maximum phase of occurrence has been
aligned with respect to the time axis. The
alignment of the maximum or minimum
phase of occurrence of various components
is at present determined by actually fitting
them together to compose a given diurnal
curve of foF2. Tables 1 to 12 show typical
examples of the result of analysis in summary form in respect of twelve widely
separated stations. Tables 13, 14, 15 show
working examples of the analysis in respect
of three of these stations. Figures 1 to 12
show the comparison between the observed
and computed values of foF2 at these
stations.
For limiting the labour involved, the
author has generally dealt with all amplitude values of ionization density in steps of
10 units and local time in steps of one hour.
The harmonically related components have
been limited to the third order. For a
closer fit between observed and computed characteristics, the above mentioned
stepped intervals could be reduced in
magnitude. While the use of fourth harmonic provides somewhat closer values in
cases where diurnal foF2 profile is excessively distorted, little is gained by using
higher order harmonics.

4. Conclusions
An analysis of the kind attempted by the
author, although laborious and timeconsuming, can be instructive and scientifically rewarding. While it is not claimed

TELECOMMUNICATION JOURNAL - VOL. 35 - XIIII968

675

Table 13
Maui
LMT

0

02

April 1956
04

06

08

10

12

14

16

18

20

.07

.16

.23

.28

.30

.29

.25

.18

.10

4

9

13

16

17

16

14

10

6

30

35

39

40

39

35

30

25

21

20

21

25

30

A3

0

0

0

0

7

16

23

28

30

29

25

18

10

A4

3

10

20

30

37

40

37

30

20

A5

0

0

0

0

0

0

0

0

0

37

54

72

107 104

93

77

49

46

43

40

cos ip
A1
A2

CfoFlf

39

39

35

35

30

30

25

25

21

20

21

20

21

21

25

25

86 100

22

23

35

39

40

35

39

40

22

23

Table 14
July 1954

Ahmedabad
LMT

02

0

04

06

08

10

12

14

18

16

20

cos yj

.05

.09

.12

.11

.07

Ai

1

2

3

3

2

3.

3

3

3

3

3

3

3

3

3

0

0

0

0

0

5

9

12

11

7

30

12

42

27

14

10

A2

3

3

3

3

3

3

3

3

3

3

A3
A4

15

30

45

56

60

56

45

A5

10

9

5

1

0

1

5

28

43

55

63

66

62

58

cfoFiy-

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

22

23

Table 15
Baguio
LMT

0

02

April 1957
06

04

cos tp

10

12

14

16

18

20

.07

.28

.49

.66

.80

.89

.92

.90

.82

.69

.53

.33

.11

1

4

7

9

11

12

13

13

11

10

7

5

1

5

3

1

0

1

3

5

8

9

10

9

8

5

3

1

0

1

3

A3

0

0

0

0

0

0

0

1

4

8

11

13

14

15

14

13

11

7

A4

3

6

9

11

12

11

9

6

3

1

0

1

3

6

A5
(foFlY

5

9

10

9

5

1

0

1

5

9

10

9

5

1

14

22

27

29

29

27

27

29

32

38

37

36

28

25

15

13

12

10

Ai
A2

5

10

8

10

9

9

10

10

9

9

that the elements of the analysis, as presented in this paper, represent a unique
combination of parameters which go to
make the diurnal characteristics of foF2
the following world-wide examples are
presented to show that these parameters
are generally adequate to construct the
diurnal patterns of foF2 with a reasonable
accuracy on a systematic and sustained
basis all over the globe. The stations shown
in these examples have been so chosen that
they provide a latitudinal coverage at
intervals of about 50° of dip north and
south of the magnetic equator and are
equally well distributed in longitude.
Seasonally, the examples cover the four
major seasons centred on April, July,
October and December. A full range of
solar activity is provided by these examples
which cover the period 1954-57.
It is somewhat too early for the author to
state categorically the maximum departure
between the observed and computed values
of foF2. It is, however, likely that the
676

08

8

8

global RMS deviation over the 24 hours
may not exceed 1 MHz during low solar
activity and 2 MHz at high solar activity
periods.
After a careful study has been made of the
world-wide behaviour of the amplitude and
phase variations of these basic components
with location, season and solar activity, it
would be possible to set up a universal
formula for the critical frequency of the
F2-layer. It is hoped that such a formula
would not only help communication
engineers, but would be of extreme importance from the scientific point of view.
(Original language: English)
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note

from

the

basic indices
for ionospheric propagation

CCIR

THE FOLLOWING TABLES, giving values of the basic indices for ionospheric propagation, have been prepared by the Specialized Secretariat of the International
Radio Consultative Committee (CCIR) in accordance with Resolution 4-1, 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) :
Month
1
Year

2

3

4

6

7

8

9

10

11

12

91

94

95

94

94

96

100

6

7

8

9

10

11

12

5

■—
1967
1968

82 85
88
75 79
102 103 105 107 103

Mean error in 0 predictions calculated over the 12 preceding
months :
Period of
prediction
0
2
1
3
4
5
6
7
9
8
(months)
Mean
+5.4 +10.1 + 15.9 +25.4 + 30.1 + 35.6 +42.8 +47.0 +47.0 +46.2
error
Standard
deviation ±18.9 ±16.6 ±13.4 ±14.0 ±16.0 ±16.2 ±17.4 ±15.9 ±16.5 ±18.8
of the error

lP2 (ionospheric index)*:
Month
1
Year

""""" ~~~~
1967
1968

2

3

4

5

—
78 93 113 114 115 92
113 108 109 109 113 111

89
98

108 124 125 111 116
94 120 132 114

* For further details, see the Telecommunication Journal, April 1964,
page 119, and January 1966, pages 43-47.
<D (monthly mean value of solar noise flux at 2800 MHz)**:
Month
Year
1967
1968

1

2

3

4

5

6

1

8

9

10

11

12

148
190

147
173

161
143

130
130

144
155

120
142

140
137

154
142

132
141

136
152

146
138

163

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

Forecasts:
R 12 ***
—

Month
12

Y.ear^^\
1968
1969

1

2

3

4

5

100

98

96

94

92

102.

*** Data kindly supplied by Professor Waldmeier, Federal Observatory,
Zurich.
Estimated error in forecasts of R12 six months in advance: ±10.

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

+2.8

+2.8

+3.1

+2.8

+2.5

+1.7

Standard deviation
of the error

±5.6

±5.4

±4.3

±3.8

±4.0

±6.3

1

2

3

4

5

107

106

105

104

(103)

lP2 ****
Month
Year

11

12

120

108

\
1968
1969

**** 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)
Mean error
Standard
deviation of
the error

0

1

2

3

4

5

6

+4.8

+10.3

+12.5

+19.6

+15.7

+16.8

+18.1

±10.4

±14.0

±12.3

±10.8

±11.2

±11.6

±11.8

0 *****
v.

Month
12

Year^v^
1968
1969

1

2

3

4

5

6

7

8

9

134

136

131

135

131

141

143

146
135

132

***** Prediction by a method of extrapolation devised by the CCIR Secretariat,
pursuant to Resolution 30 of the Xith CCIR Plenary Assembly (Oslo, 1966), Analysis of R , l and & predictions in 1967
12
F2
(Use of the electronic computer in predicting basic indices for ionoM12 mean error over 12 months
spheric propagation).
<r12 standard deviation of the error over 12 months
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CALCUL DES VALEURS DE L'INDICE IONOSPHERIQUE PHIF2
MQ[S DE DERNI ERE OBSERVATION:6810
10.PASSAGE (MOY)
JANVIER
PHI

CAN.

CHU.

COL.

DEL.

GOD.

HUA.

SLO.

TOK.

WAS.

170.
171.
171.
118.
108.
96.
88.
91.
135.
206.
214.
202.
188.
124.
99.
94.
89.
91.
97.
135.
164.

850
820
880
760
0
650
600
590
750
950
920
800
0
760
640
580
550
580
600
800
810

1040
1020
950
720
600
570
480
550
800
1190
1200
1210
1060
760
570
550
480
530
600
830
980

930
950
900
580
530
480
450
500
700
1090
1120
1140
980
650
540
500
440
450
500
740
880

1280
1230
1270
990
920
720
680
680
1160
1330
1480
1350
1350
1070
760
750
690
640
650
970
1300

800
800
880
710
600
590
550
570
710
880
850
850
890
710
600
600
560
540
600
760
830

1060
1260
1180
820
900
700
660
680
1030
1400
1180
1240
1180
940
810
780
740
800
840
990
1100

1140
1050
1040
760
700
670
560
620
870
1290
1430
1370
12 50
680
650
590
590
560
600
880
1100

1160
1160
1140
840
840
680
660
640
990
1210
1370
1340
1250
870
690
660
630
660
700
940
1100

1230
1210
1130
840
800
640
590
620
980
1300
1500
1390
1250
900
720
650
600
660
690
950
1160

DATE
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

1
1
1
1
1
1
1
1
1
1
1
I
1
1
1
1
1
I
1
1
1

0f
the ionospheric
index
2

defined by computer

PARAMETRES DES COURSES DE REGRESSION

by Dr. M. JOACHIM
SIGMA

K

F60

STATION

SIGMAF

CANBERRA

0.41400269E 03

0.10378181E-02

0. 10032 36 8E 02

0.40007599E 02

CHURCHILL

0.17364534E 03

0.53690234 E—03

0.36526680E 01

0.29019547E

COLLEGE

0.11484190E 03

0.55411272E-03

0.45764923E 01

0 . 35072662E 02

DELHI

0.3004152 8E

03

0.46807691E-03

0. 67234039E 01

0-60373947E 02

GODLEY HEAD

0.39397339E 03

0.10600137E-02

0.73195457E 01

0 . 28942032E 02

HUANCAYO

0.41634229E 03

0.60649379E-03

0.969886 78E 01

0.662 86118E 02

SLOUGH

0.15190683E 03

0.46042679E—03

0.67019463E 01

0.61187393E 02

TOKYO

0.30665552E

03

0.53498638E-03

0.408 11539E 01

0.32472 244E 02

0.22942239E 03

0.46711718E-03

0.40279388E 01

0.36714355E 02

0.63127050E 01

0.43341736E 02

WASHINGTON

•

VALEURS MOYENNES DE SIGMA ET DE SIGMAF

170. 1
158. 3
182. 7
137. 2

175.1
170.8
156.7
117.9

0. 0

101.6

105. 5
93. 6
91. 4
133. 9
216. 0
201. 0
150. 9
0. 0
137. 2
103. 0
89. 2
83. 0
89. 2
93. 6
150. 9
154. 6

97.9
87.6
95.5
130.1
210.8
213.4
216.1
179.5
123.9
97.9
95.5
87.6
93.2
101.6
135.1
162.6

169.,8
174.,1
163.,4
108..6
101..9
95.,6
92..0
98..1
126..6
208..2
216..3
221..9
180..9
118..8
103..2
98..1
90..9
92..0
98..1
133..2
159..3

VALEURS DE PHIPRI ME
172.5 161. 6 147. 4 171.0
163.4 161. 6 194. 9 155.5
170.6 196, 5 174. 3 153.8
126.2 129. 8 105. 4 114.3
99.
99. 2 117. 9 107.3
117.0
96
96. 8
89. 2 103.9
94.3
84. 3 92.5
90.3
87.
87 8
86. 7 98.6
90.3
92.
92 2
151.5 129. 8 141. 4 128.5
182.0 196. 5 237. 0 200.5
213.9 182. 6 174. 3 232.6
186.0 182. 6 189. 5 218.3
186.0 201. 3 174. 3 192.2
137.5 129, 8 124. 7 105.0
99
99. 2 104. 0 101.7
98.5
95.5
97.4
99
99. 2
99. 7
91.3
90. 0 94. 3 95.5
92.5
86.5
85.
85 ,7 102. 5
87.5
99.
99 2 108. 4 96.5
123.5 146, 6 133. 7 129.8
176.2 173. ,9 155. 9 163.9

VALEURS DE PHIF2(MED)
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175.1
174.1
182.7
129.8
117.0
103.9
92.7
98.1
141.4
216.0
232.6
218.3
192.2
137.2
103.2
99.2
94.3
95.3
101.6
146.6
173.9

172.5
172.3
174.3
126.2
115.7
97.9
92.5
95.5
139.2

171.7
171.7
170.6
117.9

110.8
96.8
92.0
92.2
134.5

210.8 208.2
222.3
216.1
191.8
129.8
103.0
98.1
91.3
93.2
99.2
135.1
163.9

216.3
214.3
186.0
124.7
101.7
97.4
90.9
92.7
98.5
133.7
163.2

171. 0
170. 8
167. 5
115. 7
107.,3
95..6
90..3
91..4
133.,9
200..5
213.,9
209..1
180..9
123..9
101..7
95..5
90..0
92..5
98..1
133..2
162..6

170.1
163.4
163.4
115.7
101.9
95.0
88.4
91.3
130.1
196.5
213.4
189.5
179.8
123.4
99.2
95.5
89.4
92.0
97.4
130.9
159.4

169. 8
161. 6
158. 1
114. 3
101. 6
94. 3
87. 8
90. 5
129. 8
189. 8
201. 0
186. 0
179. 5
120. 1
98. 5
94. 3
89. 4
89. 2
96. 5
130. 2
159. 3

161.6
158.3
156.7
108.6
99.2
93.3
87.6
90.3
128.5
182.6
182.6
182.6
174.3
118.8
97.9
92.7
87.6
86.5
93.6
129.8
155.9

182.6
222.3
214.3
191.8

120.1
96.2
92.7
89.4
92.7
97.4
130.9
159.4

02

176.0
172.3
158.1
115.7
110.8
93.3
88.4
91.3
134.5
189.8
235.3
209.1
179.8
123.4
101.7
94.3
89.4
95.3
98.5
130.2
163.2

ET PHIF2IM0Y)

PHIPRIME DANS L'ORDRE DECROISSANT
176.0
194.9
196.5
137.2
117.9
105.5
93.6
98.6
151.5
237.0
235.3
221.9
201.3
137.5
104.0
99.7
95.5
102.5
108.4
150.9
176.2

171.7
171.7
167.5
115.7
115.7
95.0
92.7
90.5
139.2

CCIR

147.4
155.5
153.8
105.4

0.0
89.2
84.3
86.7

126.6
182.0
174.3
150.9

0.0
105.0
96.2
89.2
83.0
85.7
87.5
123.5
154.6

PHIF2IMED)

PHIF2IMOY)

171.0
170.8
167.5
115.7
109.1
95.6
90.3
91.4
133.9
200.5
213.9
209.1
183.5
123.9
101.7
95.5
90.0
92.5
98.1
133.2

168.4
169.2
169.3
119.0
108.9
96.8
89.9
92.7
135.1

162.6

202.6
210.2
198.7
185.7
124.5
100.6
95.7
90.1
92.2
97.9
134.9
163.2

<rf (MHz)

—————————

0,6

0.5

0,4

~—

0,3
0.2

°,'
01

23456789

10

PAS

2

« 1
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note from the CCIR

I

n 1967 the author proposed [x] the use of a new ionospheric
propagation index based on the correlation between ionospheric data (noon values of f0F2 at nine different stations) and the
solar index 0 (solar radio noise at 2800 MHz. The unit of 0 is the
W/m2Hz units). At the interim
Jansky, where 1 Jansky = 10
meeting of CCIR Study Group VI (Ionospheric propagation) held
at Boulder in July/August 1968, a study was made of the curvilinear correlation between the ionospheric and solar values and
also whether it was necessary to have three more ionospheric
stations in the Southern Hemisphere to give a more even distribution of stations in the two hemispheres. Pending the outcome
of these decisions, the author has prepared a computer programme
for automatically establishing the curvilinear correlation between
the solar and ionospheric values. The programme gives the regression curve parameters for each month and station as well as the
standard deviations o0 in percentage and oy in MHz. An example
of the results observed for one month of the year is given in
figure 1.
-22

If the values of 0F2 (1) supplied by the first run through the
computer are used as a basis for the correlation, 0F2 (2) is obtained
from the second run, these values give 0F2 (3) from the third run,
and so on. It will be noted that the values of o0 diminish with each
run, while the values of oy in MHZ remain substantially the same
(figure 2). If the correlation between the values of o and those of
0F2 (1), 0F2 (2) etc. is shown by means of a graph it will be seen
that the form of the correlation changes slightly with each run
(figures 3 and 4). This indicates that although the logarithmic
function used to represent the correlation is superior to the
linear function previously used, it still does not offer a perfect
solution. Polynomials up to the 3rd degree will probably be used
in future to secure an improvement in the definition of 0F2.

Figure 3
Correlation of the values 0F2 (3) and 0F (6). The broken line joins
up points 0F (6) = 0F (3)
2

2

2

[x] Joachim, M.: " The ionospheric index 0p2 — Telecommunication
Journal, Vol. 34, pp. 354-356, 1967
2
[ ] Joachim, M. and Glinz, Ch.: " Prediction of the ionospheric
index 0 — Telecommunication Journal, Vol. 35, pp. 328-333, 1968.
99

99

2

For the predictions of 0F2, the method [ ] used by the CCIR
Secretariat for 0 predictions could be employed.
( Original language: French)

Figure 4
Correlation of the values 0F2 (3) and 0F2 (9). The broken line joins
up the points 0F2 (9) = 0F2 (3)

Figure 1
PHIF2
PHI
F60

ionospheric index 0F2*
solar index 0 (radio noise on 2800 MHz )
value of foF2 corresponding to 0 = 60 units (1 Jansky =
10-22 W/m2.Hz)
K
slope of the regression curve between foF2 and 0 (this
curve represents a straight line in semilogarithmic coordinates )
SIGMA
percentage standard deviation o & of the value of 0, from the
regression curve
SIGMAF standard deviation ctf (in MHz) of the value of foF2 from
the regression curve

CAN. DEL. SLO.
)
CHU GOD TOK '
COL ' HUA ' WAS' i

at

.

7
co
columns
give the values of lOO.ioFl
noon n
* ™ne ionospheric stations

6

* The index 0F2 (med) for a given month is the median value of the
nine values of 0'
{

>
0

=

1O

[foF2- foF2
K^
(
)lio]
6o

The index 0p2 (mean) is the mean value of the same nine values of
0' (PHIPRIME) (In English read 0p2 (mean) instead of 0F2 (moy) )
Figure 2
The values a® (as a percentage) and Of (in MHz) according to the
number of runs through the computer
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news
Telecommunication in Haiti
□ The Haitian State has sanctioned a contract
with Canadian businessmen for the reorganization of the Republic's telecommunication
network. The new Company Telecommunications d'Haiti SA will be a private limited company and will have the sole management of local
and internal long-distance communications.
International traffic will be operated jointly
with ITT All America Cables, RCA and the
West Indies Telephone Company. The year
1969 will see, in addition to a very marked
improvement in long-distance communication,
the completion of a new 5000-line exchange at
Port-au-Prince.—Service des telecommunications,
Haiti.

Telecommunications
in Switzerland
□ Direct dialling having been introduced in
one of Zurich exchanges, 85 000 subscribers
in that city can now set up their own calls
directly with other countries. In Geneva, the
subscribers of a large part of the town can
already use direct dialling for their international

owing to the big rise in the number of calls.
They are increasing at a rate of 15 per cent per
year.
The plan includes the construction of international exchanges at Glasgow and Leicester.
The Glasgow exchange should be ready next
year; the one at Leicester, to be housed in a new
16-storey building, is due to be completed by
1970.—United Kingdom GPO.

New Zealand — ITU telephone
call inaugurates new exchange
□ The Postmaster-General of New Zealand,
the Honourable W. J. Scott inaugurated the
cutover of a major telephone exchange at
Courtenay Place, Wellington, by arranging a
telephone call from the ceremony in Wellington
to the headquarters of the ITU in Geneva. The
total length of the telephone links between
Wellington and Geneva is about 20 000 km.
This marked an important phase in the imple-

Mr. Butler congratulated the New Zealand
Administration on the philosophy of balanced
growth of their network and he went on to say
that such long distance international telephone
calls depend very much on the quality of the
national networks through which they are
routed. The performance of the local circuits
thus requires as much attention as the international links effected by improved radio links,
trans-oceanic cables and satellites.
For this reason the ITU, in conjunction with the
United Nations Economic Commission for Asia
and the Far East (ECAFE), had prepared a Preinvestment Project for detailed traffic and cost
surveys of plans for the development of national
telecommunication facilities in Asia. Special
attention would be given to interconnexion at
national frontiers to take account of international requirements. Various press representatives then spoke over the line, and it was
mentioned that the cost of such a call was
cheaper today than it had been twenty years
ago.

calls.
Semi-automatic telephone traffic transited via
New York was introduced for the Mexico City
Olympic Games.
Telephone calls between Switzerland and Chile
are now made via the satellite link RomeSantiago de Chile. At the same time, there has
been a big reduction in rates and a more flexible
charging system for calls has been introduced.
Assembly of the new 500 kW short-wave transmitter at Beromunster has begun. This transmitter will probably be open for operation in
March 1969.—Entreprise des PTT suisses.

Telecommunications
in New Zealand
□ During the financial year ended 31 March
1968 outgoing international telecommunication
traffic from New Zealand increased in all fields,
with telephone calls up by 14.9%, telex calls up
26.7% and telegrams up 1.6%. 122 new telex
connexions were installed bringing the total
number of subscribers to 769. Demand for telephones increased by 1.6%. Television licences
increased by 8.7% during the year.—New
Zealand Post Office.

Two new international exchanges
in the United Kingdom
□ International telephone calls to and from
the United Kingdom are to be handled by
exchanges outside London for the first time.
A plan to decentralize certain international
traffic from London was announced recently
680

(ITU)
From left to right: Mr. J. Rouviere, Director of the CCITT, Mr. R. E. Butler, Deputy Secretary-General of
the ITU, and Mr. G. Searle, Director-General of the New Zealand Post Office, during the inaugural telephone call

mentation of the New Zealand telephone plan.
Local call areas are being extended, many toll
charging areas eliminated. Another phase will
be the opening of the gateway international
exchange in Auckland in February 1969. Direct
dialling to Europe and North America will then
be feasible.
Mr. Scott spoke with Mr. Richard E. Butler,
Deputy Secretary-General of the ITU, and Mr.
Jean Rouviere, Director of the CCITT, and Mr.
George Searle, Director-General of the New
Zealand Post Office who was visiting Geneva.
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Mobile telephone exchanges
for Nigeria
□ Two mobile 400-line automatic telephone
exchanges are to be given to Nigeria by the
United Kingdom Post Office to aid recovery
from the damage caused to the country's telecommunications services during the war.
The mobile exchanges will be employed by the
Nigerian Ministry of Communications to maintain services until new equipment can be provided by manufacturers.—United Kingdom GPO.

news

A telephone for the hard of
hearing
□ The Technical Laboratory Auditory Problems in the Institute of Defectology in Moscow
is designing instruments for people whose
hearing is defective. One of these instruments
was tested recently. It enables deaf people to
make use of the telephone.
An ordinary telephone set is fitted with a
telegraph key. A vibrator, a minute mechanism
the size of a button, serves as a receiver and
transforms the aural signals into mechanical
vibrations. By lightly touching the vibrator
with his finger, the person feels these vibrations. A small lamp lights up when there is a
telephone call — a simple table lamp connected
to the telephone is sufficient. — Novosti.

France: opening of the telex service
with the Department of Reunion
□ The telex service between Metropolitan
France and the Department of Reunion is now
open via a direct radio link Paris-Saint-Denis-dela-Reunion.—Ministere des Postes et Telecommunications.

Microscope images televised in
colour
□ A colour television microscope was shown
by Siemens and Carl Zeiss during the Hematology Conference at Ulm/Donau (Federal
Republic of Germany) where, for the first time
ever, microscope images were transmitted by
colour television. The equipment shown consisted of a colour television camera combined
with a microscope to transmit images of the
samples over coaxial cables to several colour
television receivers. — Siemens.

Television expansion plan
in Pakistan
□ Four major television stations have been, or
will shortly be, completed in Pakistan. Karachi
is operating at its full strength of 6 kW, the
permanent transmitters for Lahore and Rawalpindi are under installation, and the 6 kW
transmitter for Dacca was expected to be ready
by 27 October.
By the end of 1968 over 30 million people in
Pakistan will be able to receive television
broadcasts.
Under the expansion plan a series of rebroadcasting stations will be set up to serve those
parts of the country which at present are not
reached by the major stations. By 1970 rebroadcasting stations will be working in
Chittagong, Khulna, and Rajshahi covering a
population of 76.6% in the province. During

the 1970-75 period, stations will be set up at
Rangpur, Sylhet and Cox's Bazar and thus carry
television to 95.6% of the population of East
Pakistan.
In West Pakistan re broad casting stations will be
constructed at Hyderabad and Lyapur before
1970 covering 58.8% of the population. By
1975 the average will rise to 83.8% as a result
of the projected construction of stations at
Multan, Bahawalpur, Rahinyar Khan, Khaipur
and Quetta.
On the programme side, two production units
are being planned, one for East Pakistan and one
for West Pakistan.
Necessary supporting facilities for training and
research are being expanded.
To ensure large-scale availability of television
receiver sets at reasonable prices a scheme for
the setting up of a manufacturing unit with a
capacity of 50 000 sets per year is under consideration.—Pakistan Government Press Agency.

Sound broadcasting network
in Portugal
□ Because of the continuing deterioration of
reception in the medium-frequency broadcasting band at night, which is general throughout Europe—the Emissora Nacional de Radiodifusao is carrying out a plan for the improvement of the MF coverage of Portugal and the
Portuguese islands in the Atlantic Ocean. This
plan is based on the following principles:
a) medium-frequency transmitting stations of
high power (100 kW or more) will be installed at points from which a large area can
be covered. Low-power transmitters (10 kW
or less) are planned for those principal centres of population that cannot be served by
the high-power stations;
Map of sound broadcasting transmitting stations
(EBU)
in Portugal
MF transmitting

(

stations

|

Three television programmes
in Switzerland

high power
|

power

j

VHF/FM transmitting station

%

ow

in service

□ The Swiss Federal Council has instructed the
PTT to build the first part of the transmission
networks for a second and third television programme. These chains are to be completely
ready in eight years time. The main population
centres, for obvious economic reasons, will be
served first. To enable the population of mountain areas to have another programme as soon
as possible, an emergency plan has been drawn
up under which the main valleys of the Alps and
the fore-Alps will be able to receive a second
television programme by the end of 1969.

j,

I

Stations
MADERE
Funchal

ACORES
Delgada
i ^ Ponta
JT

Porto Santo ")(.

Horta A
Flores

planned

;!<

Angra

& /{■

Sta Maria
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In addition to the ultra high frequency transmitter on the Rigi, which will soon have been
operating for a year, the first large UHF transmitter station set up under the emergency plan
was brought into service at Valzeina on 6 November 1968.
The new television transmitter works on
channel 53 and for the moment broadcasts the
programme of Italian-speaking Switzerland,
which is according to the programme scheme of
the Swiss sound and television broadcasting
company. It has a power of 25 kW in both of the
radiation main lobe directions towards Chur
and Sargans. The station is unattended, remotefed and remote-controlled from the Santis
transmitter.—Entreprise des PTT suisses.

Sound and television
broadcasting in the Netherlands
□ The number of television sets on 1 October
was 2 681 824 as against 2 675 339 on 1 September 1968.
On the same two dates, the number of sound
broadcast receivers was 2 833 374 as against
2 832 350.—Netherlands PTT Administration.
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b) a start of transferring certain services at
present broadcast on medium frequencies to
the VHF/FM band will be made, thus
obtaining the benefits of high quality and the
possibility of stereophony;

The new exchange has an initial capacity of
100 lines, 20 of which are for public booths,
private subscribers or telegraph offices in the
provinces; there are also 9 lines for the international telex service.

c) high-power medium-frequency transmitters
will be installed to broadcast an international
European programme, following the present
trends and requirements.

In addition to reducing to a minimum the waiting time for international traffic, the new exchange will enable subscribers to set up their
own inland calls. For this purpose it is equipped
with an automatic charging system, the basic
rate being 10 guaram's for every 20 seconds of
call or fraction thereof between subscribers in
the same town or in different towns. The service is at present available in Asuncion, San
Lorenzo, Villarrica and Encarnacion and will
shortly be extended to Luque, San Juan Bautista,
Puerto Presidente Stroessner, Kaa Kupe and

This plan will be in full effect by the end of 1970,
when the medium-frequency broadcasting network will have the configuration indicated in
the figure.
The first tangible result of this new plan was
the recent entry into service on 25 May 1968 of
the 10-kW transmitter at Vila Real, in northern
Portugal.—EBU Review.

Microwave communication
systems for Kenya,
Tanzania and Uganda
□ Kenya, Tanzania and Uganda have awarded a
contract to Societa Generate di Telefonia ed
Elettronica SpA for the provision of microwave
communications systems.
The systems, covering some 1400 kilometres,
will be installed in twelve rural locations
throughout the three East African countries.
In some areas, the new systems will provide the
first telephone service available, and in other
locations they will replace or supplement
existing telephone lines. They are expected to
become operational by the end of 1969.—
General Telephone and Electronics.

Lincompex links Sierra Leone
with the United Kingdom
□ A new Lincompex telephone circuit between
Freetown, Sierra Leone and London was opened
on 8 October. This is the thirteenth international circuit from London to use this system.
Lincompex is a new type of radiotelephony
terminal equipment developed by the United
Kingdom Post Office to improve the quality and
efficiency of radiotelephone circuits. The system was discussed at a meeting in October of
CCIR Study Group III and is the subject of a
draft recommendation.
The United Kingdom Administration expects
to bring the new system into service on a further 24 international telephone circuits within
the next six months.—United Kingdom GPO.

Paraguari.

. . . inauguration of a direct telephone
circuit with Spain
□ A direct telephone circuit between Asuncion
and Madrid was officially opened on 25 June
1968.

The company will also build a microwave system
linking the station with the Beirut terminal and
provide a complete training programme to
instruct the Lebanese technicians to operate and
maintain the earth station.—Northrop Page
Communications Engineers.

. . . in the United States
□ Dedication ceremonies for the new highcapacity earth station for satellite communications at Etam, West Virginia, were held recently.
The station will serve as the major United
States East Coast facility for sending and

The CEPT and staff training
□ Since its establishment in 1959, the European
Conference of Postal and Telecommunications
Administrations (CEPT) has paid special attention to staff training and has organized courses
for PTT officials.
A course on staff planning problems was held
from 15 to 24 October, 1968 at Spiez in Switzerland. It was attended by forty participants from
fifteen Administrations and from both the postal
and the telecommunication services.—Entreprise
des PTT suisses.

Installation of earth stations . . .
... in Iran
□ The Telecommunication Administration of
Iran has placed a contract with Page Communications Engineers Inc., to design, construct
and install a satellite communications earth
station. It will link Iran with North America,
Europe and Africa, and will operate through the
Intelsat series of satellites (see Telecommunication Journal, February 1968, page 81.)

•. .first automatic telex exchange
□ Official acceptance of the equipment for the
first automatic telex exchange in Paraguay took
place last July.

Initially, thestation will provide 14simultaneous
voice conversations, 24 telex channels and
11 telegraph channels.
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□ The Ministry of Posts, Telegraph and Telephones of Lebanon has awarded a contract to
Page Communications Engineers Inc. for a
satellite communications earth station. The
station is due to be completed by August 1970-

The equipment consists of a 20 kW RCA transmitter using a single sideband system.—
ANTELCO.

The station will be located in Western Iran near
Hamadan, and is scheduled to go into operation
by 5 October 1969. The station will be built
around a 30-metre diameter steerable antenna
and will be tied to the country's central communications centre in Tehran by a microwave
system.

In Paraguay . . .

... in Lebanon
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(COMSAT)
The Etam earth station

receiving all forms of communications via
satellite—telephone, telegraph and data, television—between the United States mainland,
Puerto Rico and the Caribbean, Europe, Latin
America, and other Atlantic points.
It is basically designed to work with Intelsat
satellites stationed in synchronous orbits about
36 000 km over the Atlantic.
The Etam earth station is one of six United
States stations. These older stations now operating with commercial satellites stationed over
the Atlantic and Pacific are at Andover, Maine,
Brewster Flat, Washington, and Paumalu,
Hawaii.

news

Construction began within the last year on
three new stations—Etam, and sister stations
at Cayey, Puerto Rico and Jamesburg, California—which will be ready this year for
operation.—COMSAT.

Personnel changes . . .
. . . in Portugal
□ Mr. Carlos Gomes da Silva Ribeiro, Assistant Administrator,
has
been appointed
General Administrator of the PTT.

Franco-Soviet meetings
on space questions
□ Meetings between French and Soviet
scientists and specialists were held in Paris from
30 September to 11 October 1968.
The delegations were presided on the French
side by Professor J. F. Denisse, Member of the
Academy of Sciences, President of the Centre
national d'etudes spatiales (CNES), and on the
Soviet side by Professor B. N. Petrov, Member
of the USSR Academy of Sciences, Chairman of
the Council for International Co-operation in

Datel 2400 has been designed for customers
whose scale of data processing requires the
rapid transfer of large volumes of data between
various points and the computer centre.
It is expected to have extensive application in
commercial and industrial organizations. It will
increase the range of services already provided
by Datel 100, 200 and 600 and will replace the
existing Datel 2000 service.
The Datel 2400 service, utilizing the Post Office
Modem No. 7 with four-phase modulation,
represents probably the maximum transmission
speed possible over conventional telephone

teclNical
news
(CFS)

Model of the Symphonie satellite

The Symphonie
telecommunication satellite
project
□ A further step forward has been made in the
Franco-German programme for the Symphonie
experimental telecommunication satellite (see
Telecommunication Journal, August 1968, page
418), with the selection by the Symphonie
Board of Directors of the firms with which
negotiations are to be conducted for the further execution of the project.
These firms are, on the one hand, the members
of the CIFAS consortium (Nord-Aviation, SudAviation, Junkers, Bolkow, CSF, CFTH, SAT)
and, on the other, the German electronic companies, Siemens and Telefunken belonging to the
other consortium which submitted a tender.
The purpose of the negotiations will be to
specify the conditions for the final definition of
the project and then the actual manner of
execution of the satellite itself.—CNES.

the Study and Use of Space (INTERCOSMOS) of
the USSR Academy of Sciences.

circuits without elaborate and costly terminal
equipment.

At these meetings the work done since the last
meetings in Moscow in February 1968 was
reviewed in a series of working parties on the

It will provide facilities for the transmission of
serial binary data between two data terminals,
both ways simultaneously at fixed rates of
2400 bits/second using four-wire private telephone circuits and Post Office Datel Modems
No. 7.

scientific study of space and space telecommunications, meteorology and aeronomy.
It was noted that the trials of a link via the
Soviet satellite Molnya-I, for telephony and
monochrome and colour television, with simultaneous sound transmission, had been satisfactorily completed.—CNES.

New data transmission service
in the United Kingdom
□ The Post Office's new Datel 2400 service
(see Telecommunication Journal, June 1968,
page 274), to be introduced in December, has
already attracted 16 firm orders from large
users of computers.

Datel services were introduced in the early
1960s. There are now about 2000 data terminals in operation, used by over 400 regular
customers.—United Kingdom GPO.

CORRIGENDUM
Due to a printer's error, the text of the " CEPT
project " published on page 418 of the August
1968 issue of the Telecommunication Journal
stated that studies have commenced which
should lead to " the definition of a satellite
This should read
weighing about 4000 kg
400 kg.
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SATELLITE LAUNCH8NGS NOTIFIED DURING PERIOD
15 OCTOBER TO 14 NOVEMBER 1968

-

.

•

Code name
and description

International
number

Cosmos-248

1968-90-A

Cosmos-249

1968-91-A

Country

'

Date

Perigee
Apogee

Period
Inclination

Frequencies
Transmitter
power

Observations

USSR

19 Oct.

473 km
543 km

94.7 min
62.2°

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

USSR

20 Oct.

491 km
2158 km

112.1 min
62.3°

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

•Jf|

No name

1968-92-A

United
States

23 Oct.

800 km
851 km

101.3 min
99.0°

Soyuz-2

1968-93-A

USSR

25 Oct.

185 km
224 km

88.5 min
51.7°

Soyuz-3
three-part
spaceship

1968-94-A

USSR

26 Oct.

205 km
225 km

88.6 min
51° 40 min

Cosmos-250

1968-95-A

USSR

30 Oct.

523 km
556 km

95.3 min
74°

Cosmos-251

1968-96-A

USSR

31 Oct.

198 km
270 km

89.1 min
65°

Cosmos-252

1968-97-A

USSR

1 Nov.

538 km
2172 km

112.5 min
61.9°

No name

1968-98-A

United
States

3 Nov.

148 km
284 km

88.7 min
82.1°

No name

1968-99-A

United
States

6 Nov.

129 km
389 km

88.6 min
106.0°

Pioneer-9
weight: 65 kg
cylindrical
shape
height: 89 cm
diameter: 94 cm

1968-100-A

United
States

8 Nov.

heliocentric o rbit

2292 MHz
8 W
command
received on
50 and
425 MHz

Studies of interplanetary space—
Solar cells

TETR-2
weight: 18 kg
octahedron
spacecraft each
side about
30 cm in length

1968-100-B

United
States

8 Nov.

373 km
945 km

136.86 MHz
100 mW
82.5 MHz
500 mW

Test and training satellite used
to exercise and test the Apollo
tracking and communications network—Solar cells

ZOND-6

1968-101-A

USSR

10 Nov.

barycentric o rbit

Cosmos-253

1968-102-A

USSR

13 Nov.

206 km
355 km

Sources: CO SPAR, NASA, Specialized Press
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97.9 min
32.8°

89.9 min
65.4°

Landed on 28 October 1968 in the
USSR; unmanned spaceship
15.008 and
20.008 MHz

Landed on 30 October 1968 in the
USSR. Spaceship piloted by cosmonaut Georgiy Beregovoy. Carried out scientific studies and
observations; successful rendezvous with unmanned Soyuz-2.
Solar cells
Carries scientific apparatus, radio
system for precise measurements
of orbital elements and radio
telemetry system

19.150 MHz

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

Space research and testing of on
board system and units. Returned
photos of the moon. Landed on
17 November in the USSR
19.995 MHz

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

review

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.
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FRENCH
Automatisme. 92, rue Bonaparte, Paris VI.
Annee 1968. N° 9. P. 359-363. Samson P.
Roles et fonctions des terminaux en temps reel.
Electronique industrielle. Societe des editions
radio, 19, rue Jacob, Paris VI. Annee 1968.
N° 117. P. 613-617. Berlioux R. L'alternistor. —
P. 639-643. Lasinski A., Pasturel G. Blocs
fonctionnels et relais a lames souples « Reed »
Nucleus. 1, rue Chalgrin, Paris XVI. Annee
1968. N° 3. P. 159-164. Rawer K. Les recherches
ionospheriques de la derniere decennie.
Onde electrique (L'). Societe frangaise des
electroniciens et des radioelectriciens, SFER,
10, avenue Pierre-Larousse 92, Malakoff
(Seine). Annee 1968. N° 498. P. 813-823.
Edens J. W. Nouveau systeme transistorise de
distribution a large bande pour les bandes
metriques et decimetriques.
Orbit. Orbit Publishing SA, 100 rue du Rhone,
1204 Geneve (edition frangaise). Annee 1968.
N° 7. P. 29-36. Amman G. M. Les circuits
integres: sources d'economies futures.

ENGLISH
EBU Review. European Broadcasting Union,
Technical Centre, 32, avenue Albert Lancaster,
Brussels 18. Year 1968. No. 110. P. 162-172.
Benoit A., GodfroidH.y KuypersP. Distribution
of television by satellite with special reference
to the size of the earth-station aerials — P. 177183. Fix H., Habermann W. Recording PAL
colour-television signals on tape.
GEC-AEI Journal of Science and Technology.
The General Electric Company Limited of
England, PO Box No. 120, 1 Stanhope Gate,
London Wl. Year 1968. No. 2. P. 87-90.
Wallace C. A., Isherwood B. J. Ultrasonic
vibrations in quartz crystals.
IEE Spectrum. The Institute of Electrical and
Electronics Engineers, Inc., 345 East 47 Street,
New York, N.Y. 10017. Year 1968. No. 8.
P. 46-55. Shapiro L. D. Time synchronization
from Loran-C — P. 77-81. West fall T. B.
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of progress — P. 90-98. Siisskind C. The early
history of electronics.
No. 9. P. 59-66. Dobrin M. B. Optical processing in the earth sciences.
Journal of the Franklin Institute. Benjamin
Franklin Parkway, Twentieth Street, Philadelphia, Pa 19103. Year 1968. No. 4. P. 243-250.
Reeves A. H. Pulse code modulation: past,
present and future.
Journal of the Institute of Electronics and Communication Engineers of Japan. Kikai-ShinkoKaikan Building, Shiba Park 21-1-5, Minatoku,
Tokyo. (Articles in Japanese with separate
English summaries). Year 1968. No. 2. P. 13-14.
Osatake T., Tanaka H. An optimum analogue
communication system. P. 19-20. Konishi Y.
Theory and design of a VHF-UHF coaxial
T-junction circulator.
No. 4. P. 13-14. Yokoi H., Satoh T., Yamada M.

Gain measurement of large-aperture antenna
for satellite communication.
Lenkurt Demodulator (The). Lenkurt Electric,
San Carlos, California. Year 1968. No. 3.
P. 2-7. PCM ... a unique family of digital
transmission systems for voice, video, or data.
No. 4. P. 2-7. PCM . . . new concepts in data
transmission, repeatered lines, and switching.
Microwave Journal. Horizon House, Microwave Inc., 610 Washington Street, Dedham,
Massachusetts. Year 1968. No. 6. P. 49-52.
Vigneri R., Gulbenkian G. G., Diepeveen N.
A graphical method for the determination of
equivalent . noise bandwidth. — P. 55-59.
Morris L. C., Miller D. /., Weidner G. G.,
Johnson C. C. A new wideband traveling-wave
maser system.
No. 7. P. 45-52. Arnold R. D., Bichara M. R. E.,
Eberle J. W., Repert L. M. Microwave
integrated circuit applications to radar systems.
Point to Point Telecommunications. The Marconi Company Limited, Chelmsford. Year
1968. No. 4. P. 213-219. Awcock R. L. J.
Wideband noise in HF transmitters — P. 220235. Wooster C. B. Satellite communication
systems — baseband multiplex and switching
requirements — P. 237-253. Wheeldon A. J.
Maintenance and spares support — satellite
earth stations — P. 254-264. Barratt K. H.
The design of an MF and HF SSB spotfrequency receiver for mercantile marine use.
Post Office Telecommunications Journal.
General Post Office Headquarters, St Martin'sle-Grand, London EC1. Year 1968. No. 2.
P. 7-11. The world's first PCM exchange —
P. 16-19. Hodsoll A. G. Taking the noise out of
satellite calls.
Proceedings of the IEEE. The Institute of
Electrical and Electronics Engineers, Inc.,
345 East 47 Street New York, N.Y. 10 017.
Year 1968. No. 7. P. 1181-1193. GatelyA. C., Jr.,
Stock D. J. R., Ru-Shao Cheo B. A network
description for antenna problems. — P. 12031206. Jespersen J. L., Kamas G., Gatterer L. E.,
MacDoran P. F. Satellite VHF transponder
time synchronization.
No. 8. P. 1301-1317. Strohbehn J. W. Line-ofsight wave propagation through turbulent
atmosphere — P. 1378-1379. Bruton L. T.
Frequency selectivity using positive impedance
converter-type networks.
Proceedings of the Institution of Electrical
Engineers. Savoy Place, London WC2. Year
1968. No. 10. P. 1389-1394. Bylanski P.
Analysis of the accuracy of pcm cascade
coders — P. 1403-1410. Dijk J., Jeuken M.,
Maanders E. J. Antenna noise temperature —
P. 1411-1418. Maclean T. S. M. Impedance
properties of capacitively loaded dipoles.
Proceedings I.R.E.E. Australia. Science House,
157 Gloucester Street, Sydney, New South
Wales. Year 1968. No. 4. P. 102-109. Wragge
H. S. Recent achievements in the development
of electronic automatic telephone switching
networks — P. 109-114. Treharne R. F. Triangulation of high frequency backscatter
returns — P. 114-120. Kompfner R. Electron
devices in science and technology.

No. 5. (Special issue on Integrated circuits).
Radio Engineering and Electronic Physics.
(English edition o/PaflnoTexHHKa h 3jieKTpoHHKa). Institute of Electrical and Electronics
Engineers, 275 Madison Avenue, New York 16,
N.Y. Year 1968. No. 1. P. 131-134. Skomorovskiy Yu. A., Zaborovskiy A. A. Noise and distortion in intensity modulation of semiconductor laser radiation.
No. 2. P. 285-289. Krasnushkin P. E. The effect
of the sphericity of the earth on the propagation of VLF radio waves.
Radio Science. Environmental Science Services
Administration, U.S. Department of Commerce, Boulder, Colorado, 80302. Year 1968.
No. 8. P. 775-781. Booker H. G., Crain C. M.
Simple methods for calculating LF and VLF
reflection loss in the disturbed lower ionosphere — P. 781-786. Galejs J. Propagationy
of ELF and VLF waves below a generall
anisotropic ionosphere — P. 787-791.
Wait J. R., Spies K. P. On the calculation of
Mode conversion at a graded height change in
the earth-ionosphere waveguide at VLF —
P. 792-795. Sheddy C. H. A general analytic
solution for reflection from a sharply bounded
anisotropic ionosphere — P. 796-802.
Rao N. N. Ray-tracing investigation of
direction of arrival observations of HF radio
waves.
Siemens Review. Siemens Aktiengesellschaft
8520 Erlangen 2, Postfach 325. Year 1968.
No. 8. P. 307-313. Beck K., Schreiber K. Communications cables for the communications
networks of railway administrations.
No. 9. P. 345-348. Kohler K. Flexibility in
assembly of communications transmission systems. P. 369-373. Deutrich K. D., Troschke G.
EMD telephone exchanges in South Korea.
Tele. Swedish Telecommunications Administration, Karlaplan 2, Stockholm 11460.
(English edition). Year 1968. No. 1. P. 1-10.
Rue Olav. On the planning of communication
radio networks for the routing of transports —
P. 11-17. Westerberg H. The role of the telecommunications network in the companies'
data processing.

SPANISH
Comunicaciones electricas. * International Telephone and Telegraph Corporation, ITT,
Ramirez de Prado 5, Madrid-7. Ano 1968.
N.° 3. P. 238-242. Cragg W. D. Valoracion de
la sonoridad de aparatos telefonicos de abonado
por metodos subjetivos y objetivos. — P. 243250. Stepan J. L. Sistema telefonico movil
para 16 2 canales de radio. — P. 263-267.
Wigren E., Bogestam A. Sistema de intercomunicacion ITT-411. — P. 268-275. Brading W. A., Mandy A. W., Seeger D. Nuevo
sistema de portadoras acumulativo para
lineas aereas. — P. 276-283. Rahmig G. Aspectos tecnicos de la planificacion de redes
telefonicas.
* This review is also published in English,
French and German with the following titles:
Electrical Communications, Revue des telecommunications and Elektrisches Nachrichtenwesen.
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Revista de telecomunicacion. Consejo Tecnico
de Telecomunicacion, Palacio de Comunicaciones, Apartado 936, Madrid. Ano 1968.
N.° 92. P. 2-17. Madrid Roda I. El concepto
de capacidad de carga en los sistemas multicanales.
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Nr. 19A. S. 539-544. Nymoen H. R. Dataoverforing i det offentlige telenett.
P og T. Generaldirektoratet for Post- og
Telegrafvaesenet, Kobenhavn. Argang 1968.
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Argang 1968. Nr. 9. S. 10-13. Johansen I.
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S. 246-252. Ebenberger H. Erfahrungen mit
der Versuchsvermittlungsstelle Wien-Zollergasse nach dem Wahlsystem HE-60L. — S. 253257. Bogestan A., Wigren E. Die Sprechanlage
ITT 411. — S. 267-273. Rahmig G. Ubertragungstechnische Gesichtspunkte zur Planung
von Fernsprechnetzen.
Entwicklungsberichte der Siemens-HalskeWerke. Hofmannstrasse 51, 8 Miinchen. Jahrgang 1968. Nr. 1. S. 38-48. von Trentini G.
Antennen von Bodenstationen fiir Nach-

richteniibertragung fiber Satelliten. — S. 7374. Goser K. A world-organized continuous
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PTT Technische Mitteilungen — Bulletin technique— Bollettino tecnico. Entreprise des
postes, telephones et telegraphes suisses,
Speichergasse 6, 3011 Bern. Jahrgang 1968.
Nr. 8. S. 396-409. Wettstein Jtirg, Scheidegger G.
Zwei Operations-Research-Probleme aus dem
PTT-Betrieb — Deux problemes de recherche
operationnelle interessant les PTT. — S. 410416. Bremmer H. Die Ausbreitung elektromagnetischer Wellen grosser Wellenlange in
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Maag H. Die Typenpriifung von EinkanalFunkanlagen zur Verhinderung von Storungen
fremder Dienste — L'essai de type d'installations radioelectriques a un canal en vue d'eviter
les perturbations qu'elles sont susceptibles de
produire.
Nr. 9. S. 442-453. Sever in H. Zylindrische
Oberflachenwellenleitungen.
Nr. 10. S. 478-490. Wey E. Die Ubertragungsqualitat der Sprache bei Fahrzeugtelephonanlagen und drahtlosen Teilnehmerleitungen—La
qualite de transmission de la parole des radiotelephones mobiles et des circuits radiotelephoniques d'abonnes a modulation de frequence.
URSI Information Bulletin — Bulletin d'information. Union radio-scientifique internationale,
International Scientific Radio Union, 7 place
Emile Danco, Bruxelles 18. Annee 1968.
N° 167. P. 54-104. Comite consultatif internanational des radiocommunications (CCIR).
Plenary Assembly of Oslo, 1966.
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PROCEEDINGS OF THE THIRD
COLLOQUIUM ON MICROWAVE
COMMUNICATION
Budapest 19-22 April 1966 1

One bound volume; pp. 982; illustrations,
tables, diagrams. 25 X 18 cm. Published by
Akademiai Kiado, Publishing House of the
Hungarian Academy of Sciences, Budapest V.,
Alkotmany U. 21, 1968. Price: 29.50 US
dollars.
1
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Organized by the Department of Technical
Science of the Hungarian Academy of
Sciences and the Scientific Society of
Telecommunications, the Third Colloquium on Microwave Communication was
held in Budapest on 19-22 April 1966.
This volume contains the proceedings of
the Colloquium which covers the design of
microwave semiconductors and vacuum
tubes, circuits, complete microwave equipment and full communication networks.
Scientists from twenty countries participated in the Colloquium and 107 papers
were discussed. These papers cover the
fields of communication systems theory,
network theory, electromagnetic theory,
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microwave theory and techniques, microwave electronics and systems, and microwave measurements.
The significance of the Colloquium is in
the fact, that by treating the problems of
microwave communication, specialists
engaged in different fields and from all
parts of the world have the possibility to
exchange experience and report the latest
developments in the field. A fourth colloquium also on microwave communication
is already planned for 1970, to be arranged
for by the organizers of the Third Colloquium.
A. El-Zanati

books

ELECTRONIC CIRCUIT DESIGN
HANDBOOK 2
by the editors of EEE Magazine, 2nd
edition.
One bound volume; pp. 318. illustrations,
diagrams. 28 X 22 cm. Published by TAB
Books, Blue Ridge Summit, Pennsylvania
17214, 1968. Price: 14.95 US dollars.
2

CIRCUITS LOGIQUES INTEGRES 3
(Integrated logic circuits), by Robert
Lyon-Caen

One bound volume; pp. 202 illustrations,
tables, figures. 24 X 16 cm. Published by
Masson et Compagnie, Editeurs, 120, Bd St.
Germain, Paris VI, 1968. Price: 80 French
francs.
3

COMMUNICATION SYSTEMS
by B. P. Lathi.

4

One bound volume; pp. xi + 431; diagrams.
24 X16 cm. Published by John Wiley and Sons
Limited, Bajfins Lane, Chichester, Sussex,
1968. Price: 115 shillings.
4

COMMUNICATION THEORY:
TRANSMISSION OF WAVEFORMS
AND DIGITAL INFORMATION 5
by David Sakrison.

One bound volume; pp. xiv + 369; diagrams.
23 x 16 cm. Published by John Wiley and
Sons Limited, Brajfins Lane, Chichester, Sussex, 1968. Price: 115 shillings.
5

JAEGER UND WALDMANN'S WORLD
TELEX 1968 6
Three volumes plastic cover; pp. 2088, 1198,
1126. 30x21 cm. Published by Telex-Verlag
Jaeger und Waldmann, Holzhofallee 38,
Postfach 1060, 6100 Darmstadt, 1968. Price:
90 German marks.
6

This is the second edition of Electronic
circuit design handbook which contains
over 500 tried and tested circuits for all
types of functions, selected on the basis of
their originality and practical applications.
The handbook is a handy compendium of
design ideas. This reference source of over
500 different circuits is a detailed compila-

tion of practical design data. The text is
supplemented by more than 600 diagrams,
waveforms, and illustrations which contain all component values and other
needed data.
A. El-Zanati

The purpose of this book is to familiarize
the operator with electronic components.
The author describes these components,
explains the obstacles to their introduction, shows the limitations they impose
and the new possibilities they open, gives
details of the operation of circuits in
different " families" and submits basic
logic diagrams for their use in electronic
assemblies.

This book, which is the continuation of
Diodes et transistors utilises en commutation

(Diodes and transistors used in switching)
by the same author, published in the same
series in 1965, is written very clearly and
with a constant eye to practical applications. It will help operators and will
provide students with an easy approach to
the most up-to-date electronic techniques.
A. El-Zanati

study of specific systems and gradually
develops the underlying role of the signalto-noise ratio and the bandwidth in limiting
the rate of information transmission. The
basic concepts of information theory are
not introduced as axioms, but rather are
developed heuristically.

The undergraduate engineer and the professional electrical engineer interested in
communication systems and theory will
find this book a self-contained introduction
to the subject. Emphasis is placed on
physical appreciation of concepts, rather
than on mathematical manipulation.
A. El-Zanati

This book is an introductory text in the
communication theory, suitable for use at
the senior or first year graduate level, the
distinction depending on the choice of
topics and the background level of the
students. It is also suitable for self-study.
Its objectives are to impart a familiarity
with the basic methods used to communicate information in the presence of
noise, and to give a thorough grounding in
the concepts and methods that are basic to
analyzing different methods of communication. It is not designed to give the reader

an easy acquaintance with a large number
of communications systems and terms. A
fairly large spectrum of modulation and
transmission systems is discussed, but
each system is discussed only after the
necessary concepts have been developed
for a realistic analysis and understanding
of the system. The reader gains familiarity
not only with existing transmission systems, but also grasps the concepts and
methods necessary to examine potential
communication and information processing systems of the future.

This three-volume directory contains the
listings of 221 649 telex subscribers in
127 countries connected to the international telex network.
The publishers have combined in this new
edition of World Telex the previously
separate International Telex Directory and

This edition, like the previous ones, is
compiled from official information supplied by the Postal Administrations and
telecommunication companies in the countries connected to the international telex
network.
A. El-Zanati

Communication systems begins with the

World Trade Telex.
TELECOMMUNICATION JOURNAL - VOL. 35 - XIII1968

687

books / tenders

COMMUNICATIONS: THE NEXT
REVOLUTION 7
by Brenda Maddox.

One paperback volume; pp. 24; illustrations,
maps. 21 X 14 cm. Published by The
Economist Newspaper Limited, 25 St. James's
Street, London, SIV 1, 1968. Price; 2 shillings
and 6 pence.
7

FET APPLICATIONS HANDBOOK
edited by Jerome Eimbinder.

8

One bound volume; pp. 286; illustrations,
tables, diagrams. 22 x 14 cm. Published by TAB
Books, Blue Ridge Summit, Pennsylvania
17 214, 1967. Price: 12.95 US dollars.
8

RADIO NEWS HANDBOOK 9
by David Dary.
One bound volume; pp. 173; illustrations.
22x14 cm. Published by TAB Books, Blue
Ridge Summit, Pennsylvania 17 214, 1967.
9

UNION INTERNATIONALE DES
LABORATOIRES INDEPENDANTS 10

One bound volume; pp. 220; maps. 23 X 16
cm. Published by the Union internationale des
laboratoires independants, Ashbourne House,
Alberon Gardens, London NW11,1968.
10

tenders

We should be obliged if any administrations
wishing to make use of this column would
send us their tenders if possible two months
before the closing date for bids.
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This is the fourth title in The Economist
Brief Booklets series, published roughly
monthly by The Economist. This 24-page
booklet, written by a member of The
Economist's staff, deals with the new
revolution in communications which is
based, in the author's words, on " a
simple code and a method of sending it
fantastically fast at increasingly lower
costs." The author traces the recent
developments in the field, and tries to find

answers to such important questions as:
What are the new ways of communication? Will the developing countries have
any chance of using them? And why will
the benefits of the new technology not be
available sooner ?
The booklet is richly illustrated, and
contains a wealth of information on the
subject.
A. El-Zanati

Here is a comprehensive compilation on
field-effect transistor circuit design data,
written specially for the practising engineer.
This book contains current practical
material prepared by some of the most
capable men in the field, comprising a
wealth of data on the FET and its various

applications in practical circuit design. The
information provided in this book will be of
immediate value to anyone looking for new
ideas and unique circuit applications, including many basic circuit descriptions.

This handbook covers the exciting, stimulating world of radio news from writing to
delivery, from remote unit to editorializing,
from history of the craft to covering the
courts.
Many broadcasters now engaged in pro-

fessional news broadcasting will find this
book of great help to them. Announcers,
salesmen even managers may well find in it
the information and guidance that will
move them from the position of newsman
to journalist.

This handbook is designed to draw attention, at an international level, to the activities of the Union internationale des laboratoires independants (UILI) members, in
order to provide potential users of the
members services with a ready means of
locating the most appropriate laboratory
or consultant, and also to promote close

international co-operation between the
members of the various national associations affiliated to UILI. The handbook
records the names, addresses and fields of
activity of all the members together with
particulars of UILI and its affiliated
national associations.
A. El-Zanati

GREECE

method-system independent or capable of

The Hellenic Telecommunications Organization (OTE) invites tenders for the supply
of a system-method for the composition
of telephone directories text, i.e.
a) Photocard system, or
b) Photosynthesis system
independent or capable of being combined
with OTE's existing electronic data processing group Bull-General Electric GE 415
(or with any other such group), or whatever

being combined with OTE's afore-mentioned electronic data processing group. Bids
should be received by 31 January 1969 at
the latest.
For more detailed information, the firms
interested may refer to the following
address:
Hellenic Telecommunications Organization
(OTE),
Directorate of Supplies,
Subdirectorate of Tenders,
6 Klissovis Street,
Athens 141, Greece.

Tender No. 6571
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-4 First day cover with (from top to bottom) the signatures of the
Chairman of the Assembly, Lt. Col. R. R. Albariho; the Director of the
CCITT, Mr. J. Rouviere, and the Secretary-General of the ITU,
Mr. M. Mill

ARGENTINE REPUBLIC
For the IVth Plenary Assembly of the
CCITT the Administration of the Argentine Republic issued a series of three stamps
on 19 October 1968:
— a 20-peso stamp, black, orange and
blue, showing Mar del Plata and, in
the foreground, the Gran Hotel Provincial, where the Assembly was held
(quantity issued: 2 million in sheets of
100 stamps);

— a 40-peso stamp, pink, blue and black,
showing a map indicating the geographical location of Mar del Plata
(quantity issued: 1 million in sheets of
50 stamps);

These three stamps were lithograph-printed
by the Argentine Mint.

— a 68-peso air mail stamp, light blue,
dark blue, black and gold (this is the
first time that gold has been used on the
stamps of the Argentine Administration) depicting the official emblem of
the Assembly (quantity issued: 1 million
in sheets of 50 stamps).

For the TELECOM exhibition organized
jointly in Bonn by the International Telecommunication Union and the Ministry of
Posts and Telecommunications of the
Federal Republic of Germany, a special
postmark was used for mail posted on the
exhibition grounds.

FEDERAL REPUBLIC OF GERMANY

official announcements
TELECOMMUNICATION
INTERNATIONAL
CONVENTION, MONTREUX, 1965

The Republic of the Chad, Italy, Kenya and
the Kingdom of Morocco have ratified the
International Telecommunication Convention,
Montreux, 1965.
The instruments of ratification were deposited
with the General Secretariat of the Union respectively on 30, 28, 25 and 17 October 1968.

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

The Republic of the Chad has ratified the
Optional Additional Protocol to the Inter-

national Telecommunication Convention, Montreux, 1965, on the Compulsory Settlement of
Disputes.
The instrument of ratification was deposited
with the General Secretariat of the Union on
30 October 1968.

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

a) Partial Revisions of the Radio Regulations and
the Additional Radio Regulations, Geneva, 1959

The Algerian Democratic and Popular
Republic, Austria, the Kingdom of Laos,
Luxembourg, the Malagasy Republic and

Sweden have approved the above-mentioned
partial revisions.
b) Partial Revision
Geneva, 1959

of the Radio Regulations,

The United States of America, in their own
name and on behalf of the Territories of the
United States of America, have approved
the above-mentioned partial revision.
INTERNATIONAL TELEGRAPH AND TELEPHONE CONSULTATIVE COMMITTEE
(CCITT)

Participation by the Milgo Electronic Corporation in the work of the CCITT will henceforth be undertaken by the company's subsidiary, the International Communications
Corporation.
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TECHNICAL CO-OPERATION

Recruitment of experts
Circular-letters which have been sent to all
Members of the Union announce the following
field vacancies:

Maxwell, General Ferrie, Siemens, Popov,
Ampere, Hertz, Erlang, Tesla, Faraday, Heaviside, Pupin, Lord Kelvin, Lorentz, Armstrong,
Fresnel, Lord Rayleigh, Kirchhoff, Lodge,
Edison, Sommerfeld, De Forest, van der Pol,
von Karman, Poulsen, Appleton, Branly and
Lenz published from 1935 to 1967, are still
available at 7 Swiss francs per copy.

• a post of Expert in telecommunication
administration and tariffs, for six months
(with possibility of extension), from January
1969 (or as soon as possible thereafter), with
the Telecommunication Authorities of the
countries of the Caribbean area (duty station:
Port of Spain, Trinidad). (Field vacancy notice
TC 42/68 CAR-500/TA; circular-letter No. 51
of 25 October 1968; final date for submission
of applications: 30 December 1968);

In 1928 a small group under Professor Mitra
began to do research on the ionosphere. The
laboratory took part in the programme of
observations of the Second International Polar
Year (1932-33) and gained international recognition. The activities of the laboratory
from 1930 to 1940 included investigations on:
diurnal and seasonable variations of the
characteristics of the various layers of the
ionosphere; low altitude ionized regions
(below the E-layer); correlation of ionospheric
characteristics with geophysical phenomena;
formation of the ionospheric layers by solar
ultraviolet radiation; and photochemical and
collision processes in the upper atmosphere.

• a post of Project Manager for the Telecommunication Staff College, for one year,
with possibility of extension to five years, as
soon as possible, in the Pakistan Telegraph and
Telephone Department at Haripur (West
Pakistan). (Field vacancy notice TC 43/68
PAK-512/SF; circular-letter No. 52 of 28 October 1968; final date for submission of applications: 30 December 1968);

Professor Mitra's interest in the ionosphere
was not confined to the results which he
obtained himself. His appreciation of the
subject as a whole was demonstrated in his
Report on the present state of our knowledge
of the ionosphere which was published in 1935.
Soon after he decided to write a treatise on
the upper atmosphere. The first edition of
The upper atmosphere was published in 1947.
As a result of ever-increasing demand a second
revised edition was published in 1952.

• a post of Instructor in practical training,
for one year, with possibility of extension to
the end of 1972, from February 1969 (or as
soon as possible thereafter), in the Office of
Posts and Telecommunications of the Republic
of Mali, at Bamako. (Field vacancy notice
TC 44/68 MLI-502/TA; circular-letter No. 53
of 4 November 1968; final date for submission
of applications: 4 January 1969).
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), not later than the final dates
mentioned above.

Professor Sisir Kumar Mitra, Fellow of the
Royal Society, was a pioneer in the investigation of the ionosphere over low latitudes.
He established a flourishing centre of research
and advanced teaching in radio-physics and
electronics at the University of Calcutta.

Portraits of distinguished figures
in the telecommunication world

He was born on 24 October 1890 at Calcutta.
He was the first Chairman of the Radio Research Committee of the Council of Scientific
and Industrial Research (CSIR) of India and a
member of the Executive Committee of the
International Scientific Radio Union (URSI).
He was Secretary and late President both of
the Indian Science Congress and of the National Institute of Sciences. He died on
13 August 1963.

As the latest addition to its portraits, the
ITU General Secretariat is at present selling
an engraving of Sisir Kumar Mitra (one thousand copies on de luxe paper), measuring
23x17 cm, including margins. It is obtainable
from the General Secretariat, International
Telecommunication Union, Place des Nations,
1211 Geneva 20 (Switzerland), against receipt
of 7 Swiss francs per copy, postage included.
A few copies of the portraits of Morse, Hughes,
Bell, Marconi, Baudot, Gauss and Weber,
690

In 1923 he joined the Institute of Physics of
the University of Nancy under Professor
Gutton, who was working on radio valve
circuits. Whilst still working in Nancy, Professor Mitra had written to Calcutta University stressing the need for including the new
subject "Wireless " in the post-graduate
physics curriculum. On his return to India he
pressed for the acceptance of his proposal and
in 1925-26 he was able to start the "Wireless
Laboratory " in the Department of Physics,
for teaching and for research in electron
tubes and radio waves.

In 1916 he began his researches on the interference and diffraction of light at Calcutta
University. In 1920 he went to Paris to work
under Professor Charles Fabry at the Sorbonne on the determination of wavelength
standards in the region 2000-2300 A. This
work earned him the Doctorate of Science of
the Sorbonne.
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In 1944 Professor Mitra submitted a proposal
to the University of Calcutta for creating a
separate post-graduate Department for RadioPhysics and Electronics, and finally in 1949 the
Institute of Radio-Physics and Electronics was
opened incorporating the new post-graduate
Department of Radio-Physics and Electronics
and the existing ionosphere Research Laboratory. Professor Mitra's desire of developing
facilities for teaching and research in radio
and electronics was thus fulfilled.
It is appropriate to conclude by quoting the
words of Sir Edward Appleton: " Professor
Mitra's classical work on The upper atmosphere
has played a vitally important part in furthering
the progress of ionospheric research; for it is a
volume to which workers in this field can turn
again and again, as I do myself, with pleasure
and profit. His brilliant suggestion that the
downward movement of ionization, along the
lines of geomagnetic force, is responsible for
the equatorial anomaly in the F2-layer, has
proved the starting point of many later
researches."

INVITATIONS ACCEPTED TO CONFERENCES OR MEETINGS EXTERNAL TO THE UNION
DATE

NATURE OF CONFERENCE
OR MEETING

ORGANIZATION

PLACE

REPRESENTATIVES
•

1968
3-4 December

International Electrotechnical
Commission
(IEC)

Technical Committee No. 1

The Hague

Inter-Governmental Consultative
Organization
(IMCO)

5th Session of
the Sub-Committee
on Radiocommunication

London

20-24 January

United Nations
(UN)
Economic Commission
for Europe
(ECE)

Meeting of
Governmental Experts
on Scientific and
Technological
Co-operation

Geneva

3-14 February

United Nations
Economic Commission
for Africa
(ECA)

9th Session

Addis Ababa

9 April-3 May

International Civil Aviation
Organization
(ICAO)

6th Air Navigation
Conference

Montreal

1969
14-17 January

Mr. P. GUILLOT
(CCIR)
Mr. D. DORMER
(CCITT)

Mr. R. PETIT
(IFRB)

Mr. R. E. BUTLER
(Deputy SecretaryGeneral)

Mr. F. DELLAMULA
(IFRB)

CALENDAR OF ITU CONFERENCES AND MEETINGS
DATE

PLACE

TITLE

1969
3-23 May

Geneva

Administrative Council

ITU

The following letters indicate the languages in
which documents are published

F for French
E for English
S for Spanish

R for Russian
C for Chinese

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

Publications

Prices are in Swiss francs.

Publications issued
since the last number
of the Journal

Table of international telex relations and
traffic, position on 31 December 1967
Trilingual edition F, E, S.
Price: 52 Sw. fr.

IFRB
International Frequency Registration
Board

Summary of monitoring
received by the IFRB
No. 147 (August 1968)
Trilingual edition F, E, S.

information

List of stations using special means of
identification distributed as a supplement to
the Summary of monitoring information No.147.
Trilingual edition F, E, S.
High frequency broadcasting schedule—
November schedule (D 1967)
Period: 5 November 1967-3 March 1968
Trilingual edition F, E, S.
IFRB Technical Standards—Series A: General Standards, 4th edition
Trilingual edition F, E, S.
Price: 4 Sw. fr.
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Forthcoming
publications
Final Acts of the Plenipotentiary Conference, Montreux 1965
International Telecommunication Convention,
Montreux 1965 with Annexes, Final Protocol,
Additional Protocols, Resolutions, Recommendation and Opinions and a subject index
Russian edition.
Optional Additional Protocol on the compulsory settlement of disputes
Russian edition.
Final Acts of the Extraordinary Administrative Radio Conference for the preparation of a revised Allotment Plan for the
Aeronautical Mobile (R) Service (Geneva,
1966)
Preamble. Annexes 1 and 2. Additional Protocol. Resolutions and Recommendations. Maps
and charts
Russian edition.
Final Acts of the World Administrative
Radio Conference to deal with matters
relating to the Maritime Mobile Service
(Geneva, 1967)
Preamble relating to the revision of the Radio
Regulations (Geneva, 1959), Annexes; Preamble
relating to the revision of the Additional
Radio Regulations (Geneva, 1959), Annexes;
Final Protocol; Resolutions and Recommendations
Separate editions in 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 (possibly in R, C).
Summary of monitoring
received by the IFRB
No. 148 (September 1968)
Trilingual edition F, E, S.

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

CCIR
International Radio Consultative
Committee

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.

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

CCITT
International Telegraph and Telephone
Consultative Committee

High frequency broadcasting schedules
(4 publications per annum)

Directives

Trilingual edition F, E, S.

Possibly Spanish edition.

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

Manual on local telephone networks
Separate editions in F, E, S.

List of ship stations, 9th edition
Trilingual edition F, E, S.
Radio Regulations and Additional Radio
Regulations (new up-to-date edition)
Separate editions in F, E, S.
General telegraph statistics, 1967
Trilingual edition F, E, S.

Economic studies—Telecommunications
(1964-1968)
Separate editions in F, E, S.
National automatic networks (Part C) —
Buildings and sites — Power plant — Installation
of switching equipment — Air treatment —
Earthing — Safety of personnel and equipment
— Packing and transport
Separate editions in F, E, S.

Methods of payment:

CONDITIONS OF SALE

All documents ordered from the General
Secretariat of the ITU must be paid for
in advance. Documents must be paid for in
Swiss francs when they are ordered,
unless a cash-on-delivery arrangement is
requested.
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1. Switzerland: to the postal cheque account of the ITU, GENEVE 12-50
2. All other countries:
a) international postal order,
b) UNESCO coupon,
c) bank transfer to the Societe de Banque Suisse, Geneva.
(Payment may also be effected by a cheque made out in another currency freely convertible into Swiss francs provided that the cheque, when cashed and converted, will cover
the price of the publications in Swiss francs.)
Orders for documents and cheques must be addressed to:
International Telecommunication Union, Place des Nations, 1211 Geneva 20,
Switzerland.

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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EARTH STATIONS
for communication via Satellites

A comprehensive advisory
and design service by
Crown Communications

GOONHILLY 1.
Photographs by courtesy of H.M. Postmaster General

The British Post Office Earth Station No. 1 on
Goonhilly Downs in Cornwall, England, which was
commissioned in 1962, is not only the most efficient and
reliable station of its type, but has set the pattern for the
design of high-capacity earth stations throughout
the world.
Earth Station No. 2, also on Goonhilly Downs, is of an
even more advanced design.
The vast technical experience and practical engineering
knowledge gained in the design of these successful
stations is available to other official administrations
through Crown Communications - a division of the
Crown Agents in association with the British Post Office.

Crown Communications is organised to give an
unrivalled advisory and design service for the
provision of Earth Stations anywhere in the world.
Crown Communications is entirely independent of all
manufacturing organisations and is completely impartial in
its advice and recommendations. It is backed by the
integrity of the Crown Agents and the authority and
prestige of the British Post Office.
Crown Communications offer the following services:

Traffic Survey
Feasibility Study
Financial Advice & Assistance
Design & Specification
Tender Evaluation & Recommendations
GOONHILLY 2.

Project Supervision
Acceptance Testing
Commissioning
Training
Operation & Maintenance

Any or all of these can be selected as required.

CROWIM COMMUNICATIONS

For further information please write to: The Director of Advisory Services,

CROWN COMMUNICATIONS, 4 MILLBANK, LONDON, S.W.1. ENGLAND. Telephone: 01-222 7730 Telegrams:

Crown London S.W.1. Telex: 24209.

Marconi

THIN
UNE

tropospheric
scatter
systems

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

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

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

AN 'ENGLISH ELECTRIC' COMPANY

The world's second 480 circuit
Submarine Telephone SystemsEngland-Jersey
The world's second 480 circuit submarine telephone
cable system went into operation in February 1 968
between England and Jersey. The contract was
carried out by Submarine Cables Limited who manufactured the 137 nautical miles of cable and 21
transistorised repeaters. The special terminal equipment was manufactured by A.E.I. Telecommunications Group. The cable was laid by the Post Office
Cableship Monarch, and the shore ends by the
Cableship Poolster.
* The world's first 480 circuit submarine telephone system
was also manufactured by Submarine Cables Limited and went
into operation between Norway and Denmark in October 1967.

The Jersey end of the cable being taken ashore
from the Cableship Poolster.

Submarine Cables Ltd
a GEC-AEI Company, GREENWICH, LONDON, S.E.10

Telephone: 01-858 3291

Telex: 23687

Cables: Moorings London S.E.10.

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,

VANCOUVER 12, CANADA

CABLE: TELECOM. VCR; TELEX 04-50322,

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

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

NTB
NACHRICHTENTECHNISCHES B E R A T U N G S B 0 R O GMBH
TELECOMMUNICATIONS
CONSULTING
SERVICES
LTD

Sebastian-Rinz-Str. 6

Only

ESB

complete

battery

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

gives

you

a

telecommunications

power

package

BATTERIES. Tubular-positive, ESB Exide-Ironclad
batteries offer 20-year proven life potential, give
100% capacity for life.
CHARGERS. Complete line of fully automatic
silicon-controlled rectifiers that maintain a battery
so accurately, they prolong its life.
STATIC INVERTERS. Models 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 12th Street, Philadelphia, Pa., U.S.A. 19107
Cablegram : ESBICOSA, Philadelphia
Distributorships available in certain countries

Microwaves
at work

Cable and Wireless uses all forms of microwave radio
fZ
wf in its global network, tropospheric scatter, line-of-sight and
y communication satellite links.
The world's first commercial tropospheric scatter system
outside North America was the Cable and Wireless link—
opened in 1962—between Trinidad and Barbados. This link
was later expanded and the system extended to embrace
ten Caribbean islands in a radio complex using line-of-sight
and tropo communications. A further extension is now being
engineered between Guayana and Trinidad. Thin-line tropo
links the Cayman Islands with Jamaica.
Cable and Wireless tropo also links Hong Kong with Taiwan
and—in the Arabian Gulf—Bahrain with Qatar and Dubai.
End links in many places throughout the
world are, of course, by line-of-sight
microwave.
In the long-haul microwave field Cable
and Wireless has been equally active.
Its Ascension earth station—operational
since 1966—is being extended, while earth
stations in Hong Kong and Bahrain are now
being constructed, and a new earth station
is being planned for Jamaica.
Microwave radio is just one of the modern
techniques Cable and Wireless employs to
provide better world communications.

CABLE AND WIRELESS
Biggest international communications operator in the world.

The Cable and Wireless 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. Western Telegraph Co. Ltd. The West Coast of America Telegraph Co. Ltd.
Societe Anonyme Beige de Cables T61egraphiques.
Cable and Wireless Ltd., Mercury House, Theobalds Road, London, W.C.I.

Automatic Error Correcting
Time Multiplex Equipmentfor
Telegraphy

Distance is no object nowadays.
Modern means of communication
link up nations and continents almost instantaneously. What used to
be an impossibility has now become a matter of course.
Hasler Works have been taking an
active part in this evolution for more
than a hundred years. One outstanding example is the electronic
HaslerTOR System, a MULTIPLEXARQ equipment which detects errors in radio teleprinter traffic and
corrects them automatically. This
technical masterpiece is at work in
every continent, day and night, year
after year, non-stop and quite unattended.

HASLER LTD.
3000 Berne 14 (Switzerland)
Phone 031 65 2111
Telex 32 413 hawe ch

Hundreds of transistorised 4-channel terminals in operation all over
the world, particularly in tropical
countries.
In accordance with CCIR Recommendation No. 342.
Central Control Panel.
No capacitors in the basic logic
circuits.
Extremely high reliability.
Large voltage and temperature variations tolerated.
Up to 24 oscilloscope test points
on every plug-in unit.
About 100 supervisory lamps.
Utmost flexibility provided by the
Auxiliary Rack universally wired
with a central Patching Panel for up

TOR
HASLER
to 16 telex, public traffic and/or leased channels.

It is with achievements like this that
we endeavour to give our worldwide clientele ever better service.
Developmentin Haslertelecommunication techniques is progressing
continuously. The long experience
of this company is the starting-point
for even more perfect electronic
telegraphy systems.

The Stromberg-Carlson dial switching system you
order today will be in service in less than a year.
As soon as common-control features and future
services are required, you need only add StrombergCarlson's Electromechanical Switching System Control (EM-SSC) or Electronic Switching System
Control (EL-SSC).
EM-SSC allows you to increase the capability of
any step-by-step system to provide universal numbering, alternate routing, uniform service codes,
multifrequency outpulsing, and pushbutton dialing.
It also allows more efficient use of selector levels.
The system is designed for use within junction networks and is excellent for exchanges ranging in size
from small to medium.
EL-SSC provides the same benefits, but is better
suited to exchanges ranging in size from medium to
large—and to smaller exchanges with long-distance

network switching- requirements.
Initiate or continue your dial program with the
dial switching equipment that offers the utmost in
ease of maintenance, flexibility, reliability, and
readiness for the services of the future. Talk to the
people who have been manufacturing telephone
equipment of superb quality since 1894: StrombergCarlson, 100 Carlson Road, Rochester, N.Y., U.S.A.
* These systems, marketed in the U.S.A. under
the name XY® Dial Systems, are installed in over
4400 central exchanges and serve over 2,500,000
telephones in that country.

Stpomberg-Carlson
A Subsidiary of General Dynamics

Today's dial switching
equipment*by Stromberg-Carlson
is always ready to provide the
services of the future.

New!

NERA
1800/TV
solid state SHF
FM wideband
Radio link system
NERA 1800/TV-4G:
Frequency range: 3800 to 4200 MHz.
Up to 6 RF channels in each direction.
NERA 1800—5G:
Frequency range: 4400 to 5000 MHz.
NERA 1800/TV-6G:
Frequency range: 5925 to 6425 MHz.
Up to 8 RF channels in each direction.
Bach radio channel can carry 1800 telephone channels, one 625 line monochrome or colour TV signal
(NTSG system) with up to four superimposed sound
channels or equivalent.
The equipment is fully transistorised, exept for the
travelling wave tube in the radio transmitter output
stage.
NERA 960-8G:
Frequency range: 8200 to 8500 MHz.
Up to 6 RF channels in each direction.
This equipment is all solid state. No TWT in the
output stage.
The equipment is designed for operation from a 48 V
DC source.
For further information please write to:
AKSJESELSKAPET

Radio Cabinet with two Transmitter-Receiver
Units.

NERA
Manufacturers of microwave and electronic equipment.
Head office & sales: P.O. Box 7033 H, OSLO 3, Norway.
Telephone 4619 50 — Telex 1144 — Cables: Wireless.
Development & Works: P.O. Box 2382, 5012 BERGEN, Norway.
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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.
e 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

LTD/H80

Philips telephone

transmission

Telephone transmission has been a familiar field of activity with Philips for many years.
Our history dates back to the time when technical development had not progressed
beyond the stage of VF transmission. In the course of the years we have built up a
comprehensive programme to meet many wishes of various users. 'Conclave' construction
is used for ultimate atmospheric protection. The equipment is all solid-state.

Type no.

Type of equipment
VF equipment

Frequency
range

Features

VF

Loading coils and loading-coil cases

VF or programme
quality

Loading coils of all existing types; fitted in buried-type
cases, in manhole-type cases or in pole-mounted cases;
splice loading; unicoils.

8TR 137

VF repeater (negistor) equipment

VF

Negative-impedance repeaters for loaded and
non-loaded trunk circuits and subscriber lines.

8TR 316

VF terminating equipment

VF

Hybrids for connecting carrier systems to two-wire
automatic exchanges; ringing converters for connection to
manual exchanges; relay sets for transmission of
subscriber circuits via carrier systems.

Carrier equipment for open-wire circuits
7TR 001

Carrier equipment for up to
10 stackable channels

12... 160 kHz

Short-haul carrier system for rural areas; individual
channels can be dropped along the line.

7TR 003

1 + 3-channel system

4. . .16 and
20. . .32 kHz

Adds 3 carrier circuits to the physical circuit on
long-haul open-wire lines; optionals; compandors,
frequency shift signalling; individual channel regulation.

7TR 012

12-channel system

36... 84 and
92. . .140 kHz

Can be used in conjunction with 7TR 003 on the same
pair of wires; full range of auxiliary equipment
available.

7TR 011

12-channel repeater

36.
92.

Simple intermediate repeater for 12-channel systems;
battery-fed and designed for pole mounting.

84 and
140 kHz

Carrier systems for cable transmission
8TR 312

12 + 12-channel system for two-wire
circuits in singe! cables

6. . 54 and
60. . 108 kHz

Mainly for capacity extension on existing VF cables;
small, simple, remotely-powered intermediate repeaters
for underground mounting.

8TR 301

120-channel system on symmetric
twin cables

12. . .552kHz

Provides 2880 circuits on two 12-quad cables with high
flexibility for branching ; underground intermediate
repeaters.

8TR 306

4 MHz line equipment for coaxial
cables

60...4200
kHz (up to
approx. 6000
kHz for TV)

For 900 or 960 telephone circuits or one TV circuit
on two coaxial pairs.

8TR 307

6 MHz line equipment for coaxial
cables

60...5636
kHz (up to
approx. 6000
kHz for TV)

For 1200 or 1260 telephone circuits or one TV circuit
on two coaxial pairs.

8TR 317

12 MHz line equipment for coaxial
cables

312. . .12388
kHz

For 2700 telephone circuits or 1200 telephone circuits
+ 1 TV circuit on two coaxial pairs.

50 years in
telecommunication

Type no.

Type of equipment
Telephone multiplex equipment

Frequency
range

Features

8TR 311

24-channel system

6. . .108 or
12. . .108kHz

Two versions: housed on a 2 m bay taking 24 channels or
housed on 6-channel panels for frame mounting.

8TR 309

120-channel system

12. . .552kHz

Multiplex equipment for medium-capacity
radio links.

8TR 308

300-channel system

60. . .1300 kHz

Multiplex equipment providing a baseband with
supergroups no. 1 . . .5.

8TR 322

960-channel system

60. . .4028 kHz

Provides basebands of 960 channels by direct
supergroup translation.

8TR 305

2700-channel system

316. . .12388
kHz

Provides basebands of 600, 900, 1200, 1800 or 2700
channels using mastergroups and supermastergroups.

8TR 323

2700-channel system

312. . .12336
kHz

Provides 2700-channel basebands built up from
3x15 supergroups.

8TR 352

channel and group translating
equipment

60. . . 108 and
312. . .552kHz

Newly designed, compact equipment; 300 channels pei
channel translation bay.

60. . .108 kHz

High-quality mono or stereo channels; compandor
optional.

line repetition
rate 1.536
Mbits/s

Short-haul PCM system with regenerative repeaters;
bipolar binary line code; up to 4 E & M facilities
per channel.

Programme modulating equipment
8TR 319

Two 30. . .15000 Hz channels per
basic group

Pulse code modulation
8TR 601

24-channel system

For more information on the complete range write for catalogue "Telephone
Transmission" to
N.V. Philips' Telecommunicatie Industrie,P.O. Box 32, Hilversum, The Netherlands.

PHILIPS

TELECOMMUNICATIONS

MORNE BLEAU

TROPO

10 Kilowatt Quadruple Diversity Terminal

GEORGETOWN

Trinidad- Guyana

Write for free REL brochures "CREDENTIALS in
Tropospheric Scatter" and
"CREDENTIALS in Space".

The distance between Morne Bleau, Trinidad and Georgetown, Guyana is
approximately 345 miles.
The communications system spanning this distance will be tropo scatter, and
will interconnect with the expanding Caribbean and Eastern Caribbean telecommunication network also operated by Cable and Wireless, (West Indies) Ltd.
For this tropo scatter system, the Marconi Company Ltd., as prime contractor,
has selected famed FM radio relay subsystems from Radio Engineering Laboratories (REL).
REL equipment for the 900 MHz system will include solid-sate exciters and
receivers ... 10 KW power amplifiers ... tunnel diode amplifiers... diplexers
... fault indicators... and terminal facilities.
Having previously supplied FM subsystems for tropo scatter links between
Petit Monier, St. Lucia and Mount Misery, Barbados ... as well as between Tortola and Antigua in the Virgin Islands ... REL is again proud to serve the advancing telecommunications requirements of the Caribbean and East Caribbean.
Just as assuredly REL will welcome an opportunity to apply more than 45 years
of design and engineering leadership to your specialized requirements. Full
r\
technical data on request:

REL

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

DCA

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

SEC
Nippon Electric Co., Ltd. Tokyo, Japan

Main Products: electronic computers, data communication systems, telephone systems, carrier transmission, radio communication, radio and television 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

7 little things from Farinon
that mean less microwave downtime

Four SS2000 microwave systems meet every need —
short or long systems — in all parts of the world.
SS2000W systems transmit up to 300 or 600 channels.
Types SS2000T2, SS2000D, SS2000E transmit up to 36,
48, 72, or 120 channels in all 2 GHz bands.
Ask any Farinon office for detailed data sheets
and systems engineering help.

Farinon Electric, 935 Washington St., San Carlos, Calif. 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
147 Bath .Road,; Slough, Bucks, England

Telephone 25538.

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

(408) 732 3921

More than 1000

HELLFAX
Weather Chart
Equipments
were delivered during the last years!

They mostly operate continuously via lines or radio
at weather service stations
at meteorological observatories of airports
at maritime weather offices
at research stations
at mobile weather stations as well as
on board ships of all classes.
HELLFAX Weather Chart Equipment have proved
their qualities in more than 30 countries; they work

SHELL ANTENNAS

reliably in all climates.
Operation with HELLFAX Weather Chart Continuous
Recorders is particularly economical. Normal paper
from reels, available anywhere and storable for an
indefinite time, can be used for recording purposes.
HELLFAX Weather Chart Drum Type and Flat Scanners, as well as Recorders, can be supplied for weather charts of the recommended WMO-size 18x22"
and for small-sized formats up to 8y2" wide.
Please ask for our latest literature, and let us advise
you without obligation

HELL

DR. - ING. RUDOLF HELL, KIEL/FEDERAL REPURLIC OF GERMANY
Telefon: 2011
Telex: 29 28 58
Grenzstr. 1-5

Telecommunication towers of microwave networks are packed with antennas
above all at junction stations. This
means that at these points, the
radiation characteristics of the antennas
must meet very stringent requirements.
The TELEFUNKEN answer to this problem
is the shell antenna which combines
small floor requirements and height with
an excellent front-to-back ratio.
VSWR is 1.04. Like many microwave
antennas of the TELEFUNKEN program,
the shell antenna, too, can be used
for two polarizations.
ALLGEMEINE

ELEKTRICITATS-GESELLSCHAFT

AEG-TELEFUNKEN
715 Backnang/Wurtt.

Vertriebsabteilung RF

INFORMATIQUE
TELEINFORMATIQUE

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 14.000 personnes
au service des techniques
les plus avancees.

SAGEM

SOCIETE D'APPLICATIONS 8ENERALES
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

ATL-10
Linear Power Amplifier

New
AUTOMATICALLY
TUNED
10,000-watt
ISB Transmitter
by Gates

SG-75
Synthesized Exciter

Currently being supplied to various United States Departments
and other government departments as well as common carriers
throughout the world, this series of equipment is readily available
for fixed plant or transportable service.
Channel and mode selection is accomplished by internal digital
programming with direct readout of frequency, mode and carrier
information.
Channels may be selected either locally or remotely in 100 Hz increments between 2-30 MHz with the fully solid-state exciter and
control panel.
Within ten seconds after a new channel is generated by the exciter,
the amplifier is retuned and ready to transmit.
Write or cable GARCO for further information.

HARRIS
INTERTYPE
GATES
CORPORATION

GATES RADIO COMPANY
QUINCY, ILLINOIS 62301, U.S.A.
A subsidiary of Harris-lntertype Corporation

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.

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

rci
I SEVENTY FIVE
MIMES

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

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

<

Mitsubishi CDC,

MITSUBISHI ELECTRIC CORPORATION

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

published on the occasion of the

CENTENARY of the

INTERNATIONAL TELECOMMUNICATION UNION
From Semaphore
to Satellite

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
Price: 40 Swiss Francs - Special rates for Members of the Union
Place des Nations, Geneva

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.
• A.M, F.M, and C.W reception; video output available
at A.M, and F.M.
• Provision for crystal-controlled working on up to
eight switched channels. Socket permits connection
of external synthesizerfor applications requiring
high-stability operation coupled with flexibility in
frequency selection.
• Stability one part in 105 per°C or one part in 106 per
°C with crystal control.
• Standard 10.7MFIz I.F with 200kFlz and 30kFlz
bandwidth—narrower bandwidths to order.

• Spurious responses 50dB down. (Three signal
circuits prior to mixer stage).
• Low and high level outputs availablefrom I.F
channel; 10.7MHz input provided for external
converter.
• Noise factor of the order of 10dB.
• Audio outputs for external speaker, headset and
line. Built-in monitor speaker for convenience in
rack installations.
• Audio response level within 6dB from 200Fiz to
10kHz. Output 500 mW.
• Operates from 12V D.C or100/130V and 200/260V
40-60Fiz A.C supply.

Full technical specification available from :
A MARCONI
Eddystone Radio Limited, Alvechurch Road, Birmingham 31. Telex: 33708. Telephone: 021-475 2231.

COMPANY
LTD/EDSS

Hard Facts about Antenna Hardware
TCI

TCI introduces the first antenna with
the efficiency, bandwidth and pattern
for solid short-range communications

This is TCI 501, designed specifically for "close-in" HF communications from 50 to 300 miles. Unique TCI design eliminates
dielectric catenary supports. One tower concept minimizes shipping and installation costs. Balun-transformer uses 30% fewer
parts. Entire system sets new standards of simplicity and reliability. Covers 2-20 MHz with 100% efficiency.

TCI Model 501
at 2 MHz

Improved Close-in Coverage. The 501 radiates a broad, up' watdly directed beam, slightly biased, to provide broad close-in
coverage and short-range point-to-point service. Figure at left
shows typical area of solid coverage, SSN 130, midday, 26db
S + N/N, DSB, 1 kw radiated. The 501 is truly broadband covering the 2 to 20 MHz range with essentially constant patterns,
100% efficiency, and a low VSWR of 2.0:1.
TECHNOLOGY
TCI

FOR

COMMUNICATIONS
INTERNATIONAL

Write for complete technical data.
1625 Stierlin Road, Mountain View, California 94040, US/
Telephone (415) 961-9180 Cable Address: TECOMINT

2.

1.

3.

5.

6.

1. MS-109E / MW-109E / MW-609E
MICROWAVERADIO RELAY SYSTEMS
2.9 D1-MWIFPROTECTIVE SWITCH
3. FA-102 SUPERVISORY SYSTEM
4. 9 E1-MW BASEBANDPROTECTIVE
SWITCHING SUBSYSTEM
5. 37A1-MW FM TERMINAL
EQUIPMENTSUBSYSTEM
6. 9 L1-MW WIRELINE
ENTRANCE LINK

4.

here's why
so many
people think Collins...
when they think long-haul microwave
It's because Collins has the most complete line of compatible,
integrated, high performance microwave systems for long-haul
applications.
Backbone of this long-haul line are three IF heterodyne systems:
the MS-109E (3.7 to 4.2 GHz), the MW-109E (5.9 to 6.4 GHz)
and the MW-609E (10.7 to 11.7 GHz). All are full 5-watt
systems. All meet Bell System objectives and CCIR
recommendations for up to 1200 channel loading or NTSC
color video.
These three systems are augmented by subsystems for
baseband and IF multichannel protection, FM terminals, wireline
entrance links, and several types of fault alarm.
Collins IF heterodyne microwave systems are field
proven in diverse applications by common carriers across the
nation.

COMMUNICATION / COMPUTATION / CONTROL

COLLINS

COLLINS RADIO COMPANY / DALLAS, TEXAS • CEDAR RAPIDS, IOWA • NEWPORT BEACH, CALIFORNIA • TORONTO ONTARIO
Bangkok • Beirut • Frankfurt • Hong Kong • Kuala Lumpur • Los Angeles • London • Melbourne • Mexico City • New York • Paris • Rome • Washington • Wellington

MST

MST

SUCCESS

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

SALES NOW
EXCEED

£10,000,000

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.
■ Built-in MST reliability means that
only a nucleus of high grade
technicians required to service a full
h.f complex.
■ Reduction of manpower requirements can be of the order of 5 to 1.

,
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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/H76!

AN 'ENGLISH ELECTRIC' COMPANY

Telecomunicaciones

Telecommunications

Telecommunications

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.
Equipos terminales para telegrafia fonica
con modulacion de frecuencia.
Centrales telegraficas manuales y automaticas.
Centros electronicos de retransmision
de mensajes.
Aparatos para la transmision de datos.

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 sanscontrole 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.

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.

Adresse telegraphique: Olimark Ivrea

Telephone 525 Telex: 21043

Olivetti
Ing. C. Olivetti & C., S.p.A. Ivrea (Italie)

If

talking

on

the

telephone

involves

you

...or this

...in this

...you need this
The LST4 loudspeaking telephone leaves the busy executive free to make notes
and refer to documents as his telephone conversation proceeds. It also enables
others present in the office to participate in a conference call, speaking to and
hearing the distant party just as if he was in the same room. And when privacy
is required, the executive can use the handset provided. Fully semiconductored
and tropicalized for operation under damp-heat conditions, the LST4 is made
to a rigorous specification by G.E.C. of England and attractively finished to
provide a neat and functional aid to effective business communications.

Takes telecommunications into tomorrow
G.E.C.

GEC-AEI TELECOMMUNICATIONS LIMITED,
OF COVENTRY, ENGLAND.
A Management Company of The General Electric Co. Ltd. of England..

