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HOYLES, NIBLOCK AND ASSOCIATES

VANCOUVER

•

CANADA

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

SUPERVISORY CONTROL AND TELEMETRY

MICROWAVE AND TROPOSPHERIC SCATTER

SOUND BROADCASTING

CABLE, TELEGRAPH AND TELEPHONE

TELEVISION BROADCASTING

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

CABLE: TELECOM, VCR; TELEX 04-50322,

VANCOUVER 12, CANADA

NTB
AKTIENGESELLSCHAFT F0R NACHRICHTENTECHNlSCHE BERATUNG
INGENIEURS-CONSEILS EN TELECOMMUNICATIONS SOClETE ANONYME (S.A.)
TELECOMMUNICATIONS CONSULTING
SERVICES
LTD.
Kirchgasse 50, 8001 Zurich, Switzerland
Cable: Teleproject Zurich
Telephone: (051) 32 33 32
As an independent consulting engineering office we handle:
Layout of complete communications networks and sections. Calculation of profitability. Calculation of fees. Detailing organizational
aspects. Infrastructure planning on the communications sector. Long-haul communications connections via wire, land and ocean
cables; radio, radio relay, and satellite communications systems. Data transmission systems. Dialing and switching systems. Teleprinter and phototelegraphy systems. Mobile stations Compiling surveys in connection with communications systems. Preliminary
studies, measurements, design, calls for bids, awarding contracts, all intermediate stages from initial acceptance until the system is
handed over ready for operation. Organization and execution of training schedules for personnel assigned to operate communications
systems.

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

Only

ESB

complete

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

gives

you

a

telecommunications

battery

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

'

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 CA's.
CA/CB models are available for fixed installation.

Granger

Associates

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

HF Directional Receiving Antennas
for fixed and transportable stations
;

A 850/1 fcr the range 1,6 to 4 Mc/s
A 8|0/2 for the range 4 to 11 Mc/s
Smalls^ace requirement compared
with FHWnbic antennas
Suitable for long-range reception
Wide vertical aperture ensures reception
irrespective of incidence angle.
Please address inquiries to
ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT
AEG-TELEFUNKEN
Export Department — Elisabethenstrasse 3
79 Ulm (Donau) — Federal Republic of Germany

Heidi hasn't heard of STC
- but she loves us all the same.
Because STC and the Austrian
Post Office have made it easier
than ever for her boy friend Hans
in Salzburg to telephone her in
Bischofshofen.
How?—By completing the first,
all solid state 2700 circuit,
1 2 MHz coaxial cable telephone
link in Europe, and so increasing
the capacity of this major local
and international trunk route
by 450%.

Installation of line equipment and
the twelve dependent repeaters,
over the 60 km route, took a mere
six weeks, and the very successful
test period lasted three months—
So successful in fact that the
next stage, Salzburg to Linz is
almost completed, and the
conversion of the Graz-Vienna
route to the 1 2 MHz system is
well in hand.
In addition, one of the three 900

circuit major groups used in the
Bischofshofen-Linz route will be
through routed to Villach on the
Italian/Yugoslav border on the
new 4 MHz coaxial system.
And so STC can look forward
perhaps to being loved by lovers
internationally.
Standard Telephones and Cables
Limited,Microwave and Line
Division, Basildon, Essex, England,

TTT

Standard Telephones and Cables Limited JL. «flL JL.
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NEED
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A

CROSSBAR

HITACHI

EXCHANGE

TODAY

INTERCONNECTION The Hitachi
exchange can directly interconnect
with all present exchanges of any type
and is compatible with MFC signaling
systems.

FAST SETUP Simply transport the
unit to the installation site, anchor it to
the concrete foundation and connect
AC power cables and external telephone lines. No other work is required;
it's ready for service within a month.
Completely self-contained unit ready for
cable connections.

POWER SUPPLY Two silicon rectifiers
and battery supply adequate power to
run the unit; if AC power fails, the
battery will supply power for one
normal day.
C23HA

C23HD

No. of Subscribers

1,000

1,000

Traffic Capacity
(Erlangs / Line)

0.083

0.166

Hitachi is the exclusive supplier to the
Nippon Telegraph & Telephone Public
Corporation, and to date has sold 500
exchanges which are being used in
Latin America, Southeast Asia, the
Middle East, and Africa, as well as in
Japan.

HIGH-SPEED DIALING Works with
20 pps dial telephones.
FLEXIBLE ROUTING Alternative
routing facilities available among trunk
lines.

For more information, contact:

yf^HIJACHI

WEATHERPROOF UNIT The entire
unit is safeguarded against rain and
dust and is fully air-conditioned.
CAPACITY Any number of units may
be used in parallel (1000 lines per
unit).

?

!

QUICK DELIVERY The Hitachi C23H
crossbar exchange can be delivered to
any site in a short time.

NO DAILY MAINTENANCE Operational data are automatically indicated
by the Maintenance Data Recorder,
eliminating the need for routine testing. Maintenance personnel at a remote
office can supervise and test the exchange. Personnel also can identify
malfunctions through the unit's remote
alarm system.

TOMORROW

V

Hitachi, Ltd. Tokyo Japan

Telecommunications Dept.,International Div.
Inside view of unit. Back-to-back installation
saves space.

C.P.O. Box 14, Tokyo, Japan
Telex: TK 2395, 2432, 4491
Cable Address: "HITACHY" TOKYO

THIS

IS

THE

GROUND

COMMUNICATIONS

EQUIPMENT

SUBSYSTEM

REL

for your satellite earth
station requirements
This Ground Communications Equipment Subsystem (GCE) is something special.
Because it's the literal "operating heart" of any satellite earth station. And because
it's from Radio Engineering Laboratories (REL)—world's largest manufacturer of
earth station communications subsystems.
As the single source for 4 of the 7 subsystems required for a complete earth
station, REL offers a GCE that can be configured to transmit and receive
individual carriers for monochrome or color video, TV sound,
k multichannel telephony, teletype, data, and facsimile.

Incorporating design parameters of the Interim Communications Satellite Committee, this GCE also
meets or exceeds international CCIR and CCITT performance standards.
Whatever your FM subsystem requirement—High Power Amplifier, Threshold
Extension Demodulator, Performance Monitor, or Ground Communications
Equipment—REL's over 45 years of telecommunications leadership makes a very
special difference ... in design, in development, in delivery!

Free Brochures on request from REL, your single source for4 of the? communications
subsystems required for a complete earth station installation: □ International Satellite
Communications □ CREDENTIALS in Space □ CREDENTIALS in Tropospheric Scatter

REL

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

DCA

Oki PGH-24 carrier telephone system
The PCM-24 is another product of Oki's advanced multiplex
and digital techniques. The PCM-24 is a fully transistorized
pulse code modulation (PCM) cable carrier system, and elaborates the complex function of time division multiplex in a
simple package using plug-in modules. It carries 24 channel
toll and local trunks over two non-loaded cable pairs, and
with advantage of regenerative repeatering over 50 sections,
achieves unequalled transmission quality, stable in operation
and free of crosstalk and distortion.
Terminal equipment comes in convenient styles, typically in
5 system 120 channel bay, or a smaller 1 system subrack.
Repeater is a compact sealed box for pole or manhole installation, also available in various configurations. These
are coupled to your existing or new cable pairs of ordinary
quality 0.5 through 0.9mm in diameter, and establish a
dependable path over a span of 100 km or farther. The
PCM-24 builds a more economical multiplex cable system
for trunk circuits linking one telephone central to another.
Built conservatively and maintenance-free, the PCM-24
meets your need of reliable transmission path. Planning
and application for your cable system, interconnection and
integration with your existing telephone system are taken
care of by Oki's 80 odd years of experience in the telephone
switching and transmission. Write today for more information on OKI PCM-24.
Specifications
Number of speech channels: 24 per system
Multiplexing: Time division multiplex (TDM)
Channel sampling rate: 8,000 per second
Clock frequency: 1.544 MHz
Code: 7 bits with ju = 100 log compandor for voice, and 1 bit for signaling
Channel response: 300—3400 Hz at 2/5 of CCITT Rec.
Power supply: DC —48V & + 60V. AC 220V
Maximum route capacity: 5 systems 120 ch.
Cable: 0.5mm, 0.65mm or 0.9mm paper orPEF, or 0.65mm ordinary urban cable
Repeatering: 50 repeaters, about 100km

OKI

OKI
ESTABLISHED 1881

electric industry company, limited

10, Shiba Kotohira-cho, Minato-ku, Tokyo 105, Japan Cable: 0KIDENKI TOKYO Telex: TK2627

New York Office: 202 East 44th Street, New York, N.Y. 10017, U.S.A. Cable: 0KIDENKI NEWY0RK Telex: 223217 Tel.: (212) 682-1665 • Mexico Office: c/o Mitsubishi de Mexico,
S.A. Paseo de la Reforma No. 243, 22 Piso, Mexico 5, D.F., Mexico
Colombia Office: c/o Mitsubishi Colombia Ltda. Carrera
•
Cable: 0KIQENKI MEXIC0DF Tel.: 33-21-00
10, No. 19-64, Oficina 602, Apartado Aereo 12356, Bogota, Colombia Cable: MITSUBISHI BOGOTA Telex: 0044705 Bogota Tel.: 43-23-00 # Honduras Office: Edificio de la
Capitalizadora Hondurena 3er Piso No. 301, Apartado Postal 420 Tegucigalpa D.C., Honduras Cable: 0KIDENKI TEGUCIGALPA Tel.: 2-3479 • Bolivia Office: Casilla 4319, La Paz, Bolivia
Cable: 0KIDENKI LAPAZ Tel.: 13085 # Taipei Office: c/o Far Eastern Electric Industry Co., Ltd. 10, Sec. 1, Hankow Street, Taipei, Taiwan Cable: 0KIDENKI TAIPEI Telex: TP-263 Tel.: 33611

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 colour 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.
COMM UN ICACION/COM PUTACION/CONTROL
1. MS-109E / MW-109E / MW-609E
MICROWAVE RADIO RELAY SYSTEMS
2. 99E1-MW BASEBAND PROTECTIVE
SWITCHING SUBSYSTEM
3. 99D1-MW IF PROTECTIVE SWITCH
4. 37A1-MW FM TERMINAL
EQUIPMENT SUBSYSTEM
5. 99L1-MW WIRELINE
ENTRANCE LINKS
6. FA-102 SUPERVISORY SYSTEM

COLLINS

TjM Ericsson

carrier telephone
equipment in

M

desiqn

4

Ericsson's M4 construction practice comprises an entirely new generation of carrier equipment
for small as well as large-capacity carrier systems.
In comparison with corresponding equipment of earlier design, a remarkable overall reduction
of equipment volume has been achieved. As for the lowest modulation stages — the bulk of the
multiplexing equipment — the volume has been reduced by a factor 5:1.
Apart from the fact that more terminated channels can now be put into a station than ever before,
the introduction of compact versatile building blocks has achieved an unprecedented flexibility and
economy in system planning.
Among the other outstanding features of the new design are:
• increased operation reliability achieved by an ingenious electrical design using new, high-performance components
• simple maintenance by automatization of level adjusting and supervisory arrangements
• a rationalized, do-it-yourself-type installation technique, slashing installation time and staff
costs.
The M4 design is based on 50years'experience of the development and manufacture of carrier transmission equipment. The continuous progress achieved during these years enables us to offer succes.
ful solutions to any conceivable transmission problem.

Read more about M4! Send for your free copy of our brochure
"A new generation of carrier equipment" - twenty pages in full
colour summarizing our latest answers to current transmission
problems
LM

ERICSSON

TELEPHONE

COMPANY

Sales Department, Lond Distance Division
S-126

11

STOCKHOLM

32.

SWEDEN

A complete 960-circuit carrier terminal
including h.f. repeater equipment. In this
arrangement four channel and group
translating bays, each assembling 240
speech channels into 4 basic supergroups
and vice versa, have been mounted back
to back.
The second bay from the right translates the 16 supergroups produced into
the line frequency band. This bay includes level regulation and supervision
facilities as well as the common frequency supply for the whole terminal.
The terminal repeater bay on the far
right has a capacity of two 960-circuit
systems.

Channel and group translating shelf stack
as used in the above carrier terminal.
One such 60 cm (24") high shelf stack
can translate 60 speech channels into
a basic supergroup and vice versa. It
includes facilities for out-band or inband signalling and level adjustment.

LM ERICSSON TELEPHONE COMFWSJY
LONG DISTANCE DIVISION S-12611 STOCKHOLM 32 SWEDEN

This HF Single Sideband Transceiver
meets Full Requirements
and is available off-the-shelf
at a commercial price.
It is theCommunications
FR
Model RF-301
Now nomenclatured AN/URC-58
RF-301, SSB TRANSCEIVER
Brief Specifications
The Model RF-301, SSB Transceiver was
designed by RF Communications as a
company product without government support. Now in production, it can be bought
in quantities from one unit up with short
delivery (averaging 30 to 90 days) at a very
modest price. The RF-301 costs about onethird of that normally paid for the relevant
transceivers with similar characteristics.

Please contact us
for further details.

r f

Frequency Range: 2 to 15 Mc
Synthesizer: Can be tuned to 1 Kc increments. Provisions
for unlocking synthesizer and tuning continuously.
Power Output: 100 watts p.e.p. and average
Stability: 1 part 106 standard, 5 parts 108 optional
Modes: USB, LSB, AM, CW. Also FSK with adapter.

Power Input: 115/230 volts, 50/60 cycles standard. 12 or
24 volt DC with additional built-in module.
Size: 7% x 17 x 14% inches • Weight: 59 pounds

R F COMMUNICATIONS, INC.
1680 UNIVERSITY AVENUE

ROCHESTER, NEW YORK

14610

MARS

Marconi fully-automatic message
switching system, economic
for small and large telegraph and
data relay centres

A Marconi MARS system for a medium-size data relay centre

MARS
needs no human intervention
nor the production of paper tape
for normal message flow
through the relay centre.
is extremely reliable because of
advanced design concepts using
microelectronics including dual
inline circuits and high-quality
components,
guarantees uninterrupted
operation by parallel working of
computers and associated
equipment.
programmed computers ensure
complete flexibility of messagehandling techniques.
can deal comfortably with mixed
traffic speeds, precedence
levels and different formats.

MARS

MARS
automation reduces manpower
requirements to three people for
a standard system and fewer for
a small system or during lightly
loaded periods.
can be extended and modified
without interrupting the service,
can handle at least 5 messages
per second.

requires no special operating
skills.
The MARS installation for the
Cyprus Telecommunications
Authority is notable for being
one of the first multi-program
systems. It automates both the
civil aviation and public
telegraph networks.

Marconi line communications
Specialists in digital transmission, including
Marconidata Pulse Code Modulation, and 'Autoplex
and 'Autospec' error-correcting equipment.
f

The Marconi Company Limited, Line Communications Division,
Writtle, Essex. Telephone : Writtle 451
AN ENGLISH ELECTRIC COMPANY

LTD/U53

Once a par
the Creed 444
teleprinter
has an open day
STC's Deltaphone glows
in the dark... with pride

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. Write for the
illustrated booklet.
Creed & Company Limited, Hollingbury, Brighton,
BN1 8AL. A British Subsidiary of ITT.

Creed & Company Limited

ITT
mMm

The Deltaphone can have a luminescent dial. So
when the lights fail at the office, you can still see to
'phone. Or on bedside extensions at your home you
can dial without turning on lights and waking the
wife.
Nobody gets disturbed when the Deltaphone rings,
either. Mainly because it doesn't ring. It just warbles
at the volume you set. In fact the Deltaphone is a
very sociable instrument. People like it because it's
slim—at 4-3 inches it's only a fraction wider than
the dial. And the 4-ounce handset is only half the
weight of a conventional one. So it's twice as nice
to hold.
Add the Deltaphone's restrained colours, its elegant
shape—and its exacting technical specification—
and you have an irresistible telephone.
Standard Telephones and Cables Limited, Telephone
Switching Group, Oakleigh Road, New Southgate,
London N.11, England.

Standard Telephones I ® I" I ®
and Cables Limited 1 I JL

there is nothing for us to add.

...and that's the most that can be said for
any special purpose computer.
Of course it was a Philips.
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dedicated to
telecommunications

PHILIPS

GEC

of

can

Small

England

by

very

minded

about

Multiplex

G.E.C.

The coil on the left is the type we used to use in the
Supergroup Harmonic Generator of GEC Multiplex
Equipment. We took a close and critical look at it and
set about it. Why? NOt for the sake of miniaturisation
replace it. Why? Not for the sake of miniaturisation
but because this particular reduction in size of coil
enabled us to make a substantial reduction in the a.C
power required to drive the harmonic generator with
a corresponding improvement in reliability.

With over 30 years' expericence in the design and
manufacture of Multiplex Equipment to meet the
needs of the world's markets, GEC continues to
maintain its position in this field.

This is one facet of the total capability in telecom
munications

that

is

offered

by

GEC.

Takes telecommunications
into tomorrow
GEC-AEI TELECOMMUNICATIONS LIMITED, OF COVENTRY, ENGLAND.
A Management Company of The General Electric Co. Ltd. of England.I
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Green Light for Nimble Fingers...
Lorenz Teleprinter LO 133 Automatic
Less may produce more. This fact is demonstrated by
the new Lorenz teleprinter - the LO 133 Automatic.
It has two keys less - the customary letters/figures
shift having been eliminated. This function is now
performed by a storing transmitter, making it easier for
your typist. The LO 133 Automatic eliminates all
restraint for nimble fingers since the keyboard is not
locked when the maximum permissible speed of 400
characters per minute is exceeded, the storing transmitter offsetting peaks in typing speed.
Like the LO 133, the LO 133 Automatic accommodates
all facilities within the cover: Tape punch, subscriber

box, stationery. Smart design and finish. Easy to
operate. Elegant. And fast. That is the LO 1 33 Automatic.
Teleprinting. We cannot do without it in an era of
expanding markets. And of growing competition.
Teleprinting. And that is why you need the LO 133
Automatic. We will be pleased to send you detailed
information.
Standard Elektrik Lorenz AG., 42 Hellmuth-Hirth
Strasse, Stuttgart-Zuffenhausen, Federal Republic of
Germany.

Please send us literature on teleprinters

Name

Address

Standard Elektrik Lorenz AG

ITT

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.

Stromberg-Carison
A Subsidiary of General Dynamics

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

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

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

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

THE QUEEN'S AWARD TO INOUSTRY

1366 1367

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

Dual diversity version

HD/H831

The

Apollo

7

triumph-

and the Cable and Wireless
law contribution
The Apollo 7 mission was a great
achievement, both by the
Astronauts and the international
army of specialists who made
b
Ik
it possible—and not least by
■
Cable and Wireless.
SH The Group provided complete
■ communications facilities from
the Ascension Island earth
W
W station, microwave links from
^ Antigua, radio and data circuits
wr from Bermuda and relay facilities
from Fiji and Tortola.
' F°r ah its success and drama, however,
the Apollo mission reflects only one facet of
the Group's global operations which
cover 53 countries. As the biggest international
communications operator in the world,
P
Cable and Wireless is concerned with every
aspect of communications.
At Hong Kong and Bahrain, earth stations for public
service are under construction. Another is
scheduled for Jamaica, and more are proposed for
various other territories. This great programme
represents one of the many means by which
Cable and Wireless keeps the nations of
the world in ever closer touch.

CABLE AND WIRELESS
Mercury House, Theobalds Rd., London, W.C.i.
Biggest International Communications
Operator in the World.

The Ascension Island earth station,
forerunner of Cable and Wireless earth stations
in Hong Kong, Bahrain, Jamaica and elsewhere.

Subject: Measuring Equipment
for Communications Engineering

SIEMENS

swift, exact
measurements
The 10-kHz to 25-MHz Level Measuring Setup
consisting of level receiver, level generator and frequency
generator measures, on a selective basis, levels, attenuation, crosstalk and distortion attenuation as a function
of frequency. In development and testing as in servicing,
this setup is employed for measurements on subassemblies,
systems and devices used in communications engineering
since its high frequency accuracy, sensitivity and selectivity also permit in-service measurements in the channel
gaps (testing pilots).
The frequency range covers, for example, the carrier
systems for 12 to 3600 voice circuits. The frequency can
be set continuously ontwo film scales or in crystal-accurate

lock-in steps of 100 kHz (rough) and of 1 kHz (fine). In
the case of continuous fine settings, intermediate values
down to 10 Hz can be read off at the built-in frequency
meter. The 0 to 25 MHz band is extended, as it were, to a
scale length of 3500 m.
The setup has terminals for a sweep attachment and a
level tracer as well as for analog and digital recording
equipment, e. g. line recorder or digital level meter with
printer.
For further information contact Siemens Aktiengesellschaft, Wernerwerk fur Weitverkehrs- und Kabeltechnik,
8 Munchen 25, Postfach 704, Germany.
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editorial
in the service of telecommunication
The Telecommunication Journal will be one hundred years old this year. From a mere
official bulletin it has grown into a journal in the widest sense, opening a window on
telecommunications throughout the world, with news items on events and technical
innovations, general articles, etc.
In 1968 the Journal took on a fresh appearance, differing from the past in that it
devoted more space to news items. A new feature entitled "Tenders" was also introduced. This was intended by the Editorial Board—whose prime concern is to
serve the interests of the Members of the ITU—to keep manufacturers informed of
the requirements of administrations and to give the latter the benefit of a world-wide
medium for the dissemination of their invitations for tenders. 1969 will see the
introduction of a section concerning new equipment.
While the ITU does not publish its Journal for profit, it must ensure, in the
interests of sound financial management, that the Journal pay its way as far as possible.
In view of the deficit now incurred by the Journal, it has been necessary to increase
the advertising rates considerably, in order to continue to enhance the value of the
Journal while maintaining the present system of publication in three languages, which
is tantamount to producing three reviews.
A sound financial position will make it possible to improve the presentation and
contents of the Journal, to which much effort was devoted in 1968. Such improvements
undoubtedly can only be to the advantage of the advertisers themselves.
Lastly, one small change has been made for the benefit of administrations and
subscribers on the other side of the world: the Journal now appears at the beginning
of each month so that, allowing for the time it takes to reach them, they should be
able to read it during its month of issue.

The Editorial Board
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union activities
Chairman: Mr. W. Schilling (Federal
Republic of Germany)
Working

Group

IX

C:

Maintenance

Chairman: Mr. J. Wilson (Canada)
Working Group IX D:

Characteristics

Chairman: Mr. T. Kilvington, ViceChairman of Study Group IX (United
Kingdom)

Interim meeting
of CCIR Study
Group IX

Working Group IX E: Frequency sharing
Chairman:
States)

Mr.

R.

Harris

(United

Working Group IX F: Radio-relay systems in the new and developing countries
Chairman: Mr. D. Res (Yugoslavia)

ff

V*-

CIR Study Group
IX (Radio-relay
systems) convened for
the purpose of stui
dying all aspects of
jE.
M | terrestrial radio-relay
W* * systems, held its interim meeting in Geneva from 4 to 23
september 1968

! under the chairmanship of american

Dietrich (Federal Republic of Germany

Mr. E. Dietrich

Eighty-three contributions dealing with
the subjects of this Study Group were submitted for discussion. Another 60 documents were drafted at the meeting.
Six Working Groups were set up to cope
with the immense amount of work in
hand.
Working Group IX A: Interconnexion,
hypothetical reference circuits and noise
Chairman: Dr. R. Kaiser (Federal
Republic of Germany)
Working Group IX B: Radio-frequency
channel arrangements

At the interim meeting, Geneva, 1968, it
became apparent that the studies of
individual Study Groups depend to an
ever increasing extent on the results of
work in other Study Groups of the CCIR
and of the CCITT. A lively exchange of
views is, therefore, frequently indispensable.
The close co-operation between Study
Groups IV and IX, an inevitable need
arising out of the sharing of frequencies,
has already been demonstrated at previous
meetings. The mutual exposure of the
antennae of radio-relay systems and the
orbits of communication satellites were
studied again in detail and a revised
version of Report 393 which was produced
offers the engineer responsible for the
planning of radio-relay links a very
accurate method of calculation, the application of which enables him to avoid
pointing the antenna of the terrestrial
system directly at the stationary orbit.
This is particularly important, not only
from the point of view of the exposure
of radio-relay systems to beams from
satellites, but also because of the limitations imposed by Recommendation 406-1
on the power radiated from radio-relay
antennae pointing close to the stationary
orbit, to protect the satellites against
interference. Moreover, special calculations carried out by different administrations have also shown that when the
radiated power is limited as specified in
Recommendation 406-1,-the effect on the
performance of terrestrial radio-relay telephone systems is relatively small.
Detailed discussions took place about the
characteristics of 2700 channel systems.
Radio frequency channel arrangements and
baseband characteristics were specified
at Oslo and are laid down in recommen-

dations. Values for the intermediate
frequency and for the frequency deviation
have still to be determined. 100 and 140
MHz are under discussion for the intermediate frequency and 100 and 140 kHz
for the rms deviation per channel. Specific
standardized values are, however, required
for interconnexion at national boundaries.
It is hoped that these values will be agreed
upon at the next meeting to be held in 1969.
At the Xlth Plenary Assembly (Oslo,
1966) the transmission of pulsecode
modulation and other types of digital
signals was only mentioned in a brief
report. However, four new contributions
available at the interim meeting allowed
the drafting of a more detailed report, in
which this essential field of communication is explained comprehensively. This
preliminary work will enable Study Group
IX to draft the first recommendations on
this subject at the next meeting, provided
agreement on the basic characteristics of
pulse code modulation terminals is reached
by the CCITT. Radio-relay systems in
frequency bands well above 10 GHz, a
range which is not yet extensively used in
most countries, seem to be particularly
suitable for systems using pulse code
modulation.
To avoid unnecessary complication of
the work of the World Administrative
Radio Conference for Space Communications scheduled for 1970/71, administrations have been asked to bear in mind
their proposals for this Conference when
preparing contributions concerning radiofrequency channel arrangements and when
considering the centre frequencies to be
chosen for such systems.
The introduction of colour television in
many parts of the world requires the adaptation of special characteristics of radiorelay systems hitherto used for monochrome television to the conditions imposed by colour. In many cases the television
transmission chains used for international
through-connexion will have to be suitable
for the transmission of television signals
of different colour systems. It is therefore
necessary to take into account all television
systems when specifyng the values for the
permissible noise and other parameters
of such chains. Hitherto it was only possible to draw up a relevant draft recommendation for System I. It is hoped that
new requirements, still to be formulated
by the CMTT, will enable Study Group IX
to draft recommendations applicable to
the transmission of all systems of television so that no changes will be necessary,
especially in the field of operation and
maintenance, if television signals of dif-

TELEC OMMU NIC A TION JOURNAL - VOL. 36 - 11/1969

51

union activities

ferent systems are transmitted successively over the chains.
The permissible noise in the hypothetical
reference circuit for radio-relay systems
for telephony using frequency-division
multiplex has been specified in Recommendation 393-1 which states that the
noise power at a point of zero relative level
in any telephone channel on a 2500 km
hypothetical reference circuit should not
exceed the provisional value of 7500 pW
psophometrically weighted mean power in
any hour so as to take account of fading.
This clause, which does not give any
statistical distribution in time, is well
suited to cable systems, but presents
difficulties when applied to radio-relay
systems. Its interpretation and practical
application to radio-relay systems have
been under study for several years without
satisfactory results. For this reason Study
Group IX has set up an International
Working Party, to work by correspondence, and it is hoped that a report by
this Working Party will help in finding a
suitable noise objective at the next meeting.
Moreover, when comparing cable and
radio-relay systems, one must allow not
only for circuit noise, but also for reliability. The United Kingdom kindly agreed
to provide the Chairman for this International Working Party.
As far as the study of questions dealing
with the use of radio-relay systems in
new and developing countries is concerned,
Study Group IX thought it best not to
duplicate the work of GAS/3. Hence, it
was proposed to wait for the results of
the studies of GAS/3, which were to be
submitted in the form of a handbook to
the CCITT Plenary Assembly at Mar del
Plata. If it is then considered necessary,
Study Group IX will continue to support
GAS/3 in its work. After thorough
discussion by Working Group IX F,
Report 379, dealing with the characteristics of simple VHF and UHF radio
equipment for use in new and developing
countries, was fundamentally revised at
the interim meeting.
As will be seen from the above, a great
deal of work was done at the interim
meeting of Study Group IX. This could
only be accomplished because all participants showed great interest in the problems and took an active part in the
work. Particular thanks are due to the
Chairmen of the Working Groups, who
had to bear the main burden and to all
members of the small Sub-Working Groups
and Drafting Groups who contributed so
much to the success of the interim meeting.
E. D.
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— extension of standards to beyond
2500 km, particularly by taking space
communication systems into consideration.

CMTT meeting

I nphe CMTT (CCIR/
1 CCITT
Joint
Study Group for television transmissions)
me* *n Geneva from
4 to 17 Septembere
I

1968 under the chairmanship of Profes
so Yu. Angel (France

Much remains to be done before final
drafts can be prepared. The programme of
action was begun by:
— combining Questions 2 and 3/CMTT
into a single question incorporating the
new concept of reference chain to represent one or more typical examples of
operation;
— drafting a new study programme on the
definition of reference chains and the
corresponding specifications;
— drafting a new report laying the basis
for the future unified recommendation;

This interim meeting
was the first meeting
of the CMIT since

B

bHIM
Mr. Y. Angel

sembly of the CCIR
(Oslo, 1966), at which
its terms of reference
had been extended to sound broadcasting
transmission systems. This explains why
much attention was paid to this point
during the meeting.
The work was distributed among four
Working Groups as indicated below. The
following describes the position of the
studies as approved by the whole of the
CMTT at its final meetings.
A. Television transmission standards
Chairman: Professor Y. Angel.
According to the terms of reference of the
CMTT, the standards in question relate to
all circuits, irrespective of length. However, up to 1968 the work related chiefly
to the hypothetical reference circuit of
2500 km (cable, radio relay or combined
systems) considered between the video
terminals and including two intermediate
modulation and demodulation points. The
two recommendations (421-1, 451) and the
report (316-1) concerning these matters
were re-examined and drafts were prepared
with a view to amending these texts in the
following sense:
— establishment of specifications applying
both to colour television and to monochrome television;
— establishment of unified standards for
the transmission of systems differing
as regards picture definition and possibly the colour coding procedure;
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— making amendments or additions to the
texts in force.
The Working Group also commented on
CCIR draft Study Programme E 4 aa (XI),
Palma, 1968.
B. Equipment, signals and maintenance
Chairman: Dr. E. Castelli (Italy).
This Working Group dealt with:
— measuring signals and methods;
— automatic remote monitoring of the
performance of a transmission channel.
With regard to the first point, the Working
Group chiefly considered the remote
monitoring and signalling test signals,
known as " insertion signals ", introduced
in the field-blanking interval. After a
thorough study of this question—which
had already been discussed at the interim
meeting of CCIR Study Group XI (Palma,
1968), new amendments were proposed to
the drafts E.4. j and E.4.C to amend CCIR
Report 314-1 and Recommendation 420-1
respectively. A new draft report was likewise prepared. The work was not concluded; in particular, a study should be
made of the possibility of matching the
insertion signals to the adjustment of video
tape recorders, as requested by CCIR Study
Group X.
With regard to automatic remote monitoring, it was proposed to amend Study Programme 1A/CMTT and to complete it by
a new study programme. The purpose of
the latter will be to define the parameters
to be considered with a view to automating
operation as much as possible and to laying

union activities

down methods for the processing of information retransmitted to the control station.
A draft addendum to Report 411-1 on the
same subject was likewise prepared.

— draft revision of Study Programme
5 E/CMTT;
— draft recommendation on the modulation of programme signals by interference from power sources;

C. Co-ordination of vision and sound transmissions

— draft revision of CCITT Recommendation J 21;

Chairman: Dr. J. Miiller (Federal Republic of Germany).

— draft report: " Classification of programme circuits ";

The source of this field of activity of the
CMTT is Question 4/CMTT, concerning
acceptable tolerances on the difference between the transmission times of pictures
and their accompanying sound signals.
A reply had already been given to this
question in Report 412. The increasing
lengths of ground circuits and above all the
use of satellite transmission have given
fresh topicality to these problems, while
the CCITT referred to the CMTT the
question of the authority to be responsible
for correcting differences in propagation
times (Study Programme 4 A/CMTT).
Lastly, actual plans sound+vision multiplex systems were submitted to the CMTT
by the participating organizations.

— draft report commenting on Question
5/CMTT;

In view of this, the CMTT decided to
re-examine the various aspects of the
problem and to restate it in a much more
general form than had been the case
originally. It concluded by drawing up the
following texts:
— draft revision of Report 412;
— draft revision of Question 4/CMTT;
— draft new study programme on transmission of sound and vision by time
division multiplex;
— draft new report summarizing the
factors already established.
These questions, especially that concerning
sound and vision multiplex systems, are
now arousing widespread interest. They
are almost certain to undergo rapid
development before the next meeting of
the CMTT.
D. Sound programme transmission
Chairman: Dr. W. G. Simpson (United
Kingdom).
This Working Group was entrusted with
all the questions on programme transmission received from the CCITT and converted into six study programmes connected with Question 5/CMTT. With this
very important task before it, the Working
Group was very active and achieved the
following results:
— draft amendment of Question 5/CMTT;
— draft revision of Study Programme
5 D/CMTT;

— draft report containing remarks on the
documentation forwarded by the
CCITT (Doc. AP IV/62—COM. XV,
No. 179);
— draft report on circuits for high-quality
monophonic and stereophonic transmissions ;
— draft report on the characteristics of
signals transmitted over circuits for
monophonic programme transmissions;
— draft report on compandors, giving an
account of the technical reasons for the
draft revision of Study Programme
5 E/CMTT;
— draft report on noise from the power
supply, serving as an introduction to
the above-mentioned draft recommendations.
*

*

The CMTT made considerable progress
with its work at the interim meeting held
in Geneva even though it was rather short.
It seems that the extension of its terms of
reference to questions concerning programme transmission as decided by the
Xlth Plenary Assembly of the CCIR, has
proved a turning point in its activities. The
volume of work has increased considerably
while the presence together of sound and
vision specialists has given it more freedom to consider the co-ordination problems involved in the simultaneous transmission of these two types of signal. These
problems are an extension of those already
discussed for several years relating to the
transmission of test, remote control and
identification signals simultaneously with
the programme video signals.
The standardization of an adequate composite signal, necessary for operation, will
be a step towards that economy in the radio
frequency spectrum which has become even
more imperative since the development of
space communication systems.
There is no doubt that the work of the
CMTT will give rise to useful and interesting developments in the coming years.

Implementation of
the decisions of the
World Administrative
Maritime
Radio Conference

The following decisions of the World
Administrative Maritime Radio Conference (Geneva, 1967) are due to be implemented between 1 January 1969 and
30 June 1969 (see in particular Resolution
No. MAR 12):
a) Ship radiotelegraph stations are to
vacate the first calling channel defined
in Section A of Appendix 15 to the
Radio Regulations, 1959.
b) High-traffic ship radiotelegraph stations are to be transferred to their new
frequencies.
c) Ship radiotelegraph stations are to
vacate the first three working frequencies in the 25 MHz band.
Full details of these changes, among
others, are given in IFRB circular-letters
No. 195 dated 15 August 1968, and No. 201
dated 28 November 1968.

Visit by the Minister
of Information
of Senegal
H.E. Alioune Diack, Minister of Information of Senegal paid a visit to the SecretaryGeneral of the ITU, on 11 December 1968.
Mr. M. Mili welcomes H.E. Alioune Diack
( right)

Y.A.
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Posts and Telecommunications
(AMPTU).

Visit by the Permanent Representative
of Trinidad
and Tobago

H.E. Charles
H. Archibald

H.E. Charles Henry
Archibald, AmbassaExtraordinary
dor
and Plenipotentiary,
Permanent Representative of Trinidad and
Tobago to the Office
of the United Nations
at Geneva and to the
specialized
institutions in Europe visited Union headquarters on 8 January
1969 where he had a
talk with the Secretary-General, Mr. M.
Mili.

Visit
by the Permanent
Representative
of Saudi Arabia
H. E. Mohamed Chaprara, Ambassador
Extraordinary and
Plenipotentiary, Permanent Representative of Saudi Arabia
to the Office of the
United Nations in
Geneva, called on
Mr. M. Mili, Secretary-General of the
ITU, on 6 December
1968 for discussions
of mutual interest.

H.E. Mohamed Charara

Union

The Seminar was organized by the ITU
in conjunction with the Telecommunication Administration of Senegal and the
AMPTU, and was designed to permit high
level personnel in telecommunication administrations to keep up-to-date with the
latest telecommunication techniques. It
was financed by the United Nations
Development Programme (UNDP).
Thirty participants attended the Seminar,
coming from the following countries:
Burundi, Cameroon, Central African Republic, Chad, Congo (Brazzaville), Congo
(Kinshasa), Dahomey, Gabon, Ivory Coast,
Madagascar, Mali, Mauritania, Niger,
Rwanda, Senegal, Togo and Upper Volta.
The nine lecturers came from Canada,
France, Switzerland and the ITU.
The lectures covered general telecommunication subjects such as:
— the role of telecommunications in the
nation;
— study of development in a telecommunication administration;

((clinical
n-neratlu

Visit by the Acting
Director-General
of PTT
of Czechoslovakia

— different possible systems of telecommunications ;
— organization of telecommunication services;
— recruitment and training of personnel;
— preparing a telecommunication development plan;

Mr. F. Vomastek, Acting Director of the
PTT Administration of Czechoslovakia,
paid a visit to Mr. M. Mili, SecretaryGeneral of the Union on 17 December
1968. He was accompanied by Mr. S.
Houdek, Deputy Chief of the Foreign
Affairs Department of the PTT of Czechoslovakia.

— methods of planning;

ITU Telecommunications Seminar
at Dakar

From left to right: Mr. S. Houdek, Mr. F.
Vomastek and Mr. M. Mili

On 2 December in Dakar, Mr. M. Mili,
Secretary-General of the ITU, jointly
opened, with Mr. Mady Cissokho, Minister
of Telecommunications of Senegal, a
Seminar on telecommunications. Also
assisting at the opening ceremony was
Mr. Emeli Paraiso, Minister of Telecommunications of Dahomey who is the
present Chairman of the Ministerial
Committee of the African and Malagasy
54

— structure of telecommunication networks;
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— investment and financing problems;
— administrative organization;
Another seminar, based on a similar
programme, will be organized for Englishspeaking participants from African countries at Addis Ababa from 25 February
to 15 March 1969.
ITU exhibition on technical co-operation
During the Seminar an exhibition " ITU
and technical co-operation within the
United Nations Development Programme"
was presented.
The exhibition demonstrated the correlation between the growth of telecommu-

union activities/technical co-operation
The Dakar ITU Seminar in photos:
1. The Seminar in progress
2. Mr. Brahima N'Diaye, Director-General of
Posts and Telecommunications of Senegal,
a perfect host and head of a modern administration

nication and the increase of gross national
product per capita and showed examples
of ITU's activities in the field of training
telecommunication staff, the planning of
national and international networks, space
radiocommunications, the registration and
checking of frequencies in the radio
spectrum by the IFRB and the work of the
CCIR and CCITT.
During his visit to Dakar Mr. Mili was
received by Mr. Daniel Cabou, Minister,
Secretary-General of the President's Office,
who welcomed him on behalf of President
Leopold Sedar Senghor.
Mr. Mili, in thanking Mr. Cabou, drew
attention to the active part played by
Senegal in ITU activities. M. L. Dia of
Senegal, for instance, is Chairman of the
Plan Committee for Africa.

3. A participant at the Dakar Seminar examining the Senegalese 1968 telephone directory
4. During the Seminar an exhibition was
organized at the Dakar Chamber of Commerce illustrating ITU's world-wide development efforts under the UNDP
(ITU)

development of the Senegalese telecommunication network with reference to the
pre-investment study project implemented
by the ITU on behalf of the UNDP. He
examined with the authorities the possibility of turning the Rufisque Telecommunication Centre into a regional training
centre for technicians from other countries.

Departures
on mission...

... to Ceylon
Mr. Sachio Iijima (Japan) left for Ceylon
at the beginning of January as telephone
exchange planning and design expert. This
one-year mission is an ITU project under
the UNDP/Technical Assistance.

... to Ethiopia

... to the Argentine Republic
The Secretary-General of the ITU was
also received by Mr. Amadou Karim
Gueye, Minister of Foreign Affairs, and
Mr. Abdou Dibuf, Minister of the Plan
and Industry, with whom he discussed the

ITU project under the United Nations
Development Programme (UNDP)/Technical Assistance.

Mr. Antoine M. Fleuret (France) left for
Argentina at the beginning of January as
expert to evaluate the quality of the telephone service. This six-month mission is an

Mr. Jan H. Spenning (Norway) left for
Ethiopia at the beginning of January as
transmission expert, member of a team of
three telecommunication engineers based
in Addis Ababa responsible for carrying
out preliminary studies constituting the
first phase of a UNDP (Special Fund) project (detailed studies and final projects) in
the African countries. This nine-month
mission is part of an ITU project under the
UNDP/Special Fund.
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... to Indonesia
Mr. Ryuzaburo Inano (Japan) left for
Indonesia at the end of December *1968 as
radio instructor at the Telecommunication
Training Centre in Bandung. This one-year
mission is part of an ITU project under the
UNDP/Special Fund.
... to the Republic of the Ivory Coast
Two experts left for the Ivory Coast at the
beginning of January: Mr. Georges Joel
(France) as planning expert and coordinator and Mr. Lars Engvall (Sweden)
as operation traffic expert, member of a
team of three telecommunication engineers
based in Abidjan responsible for carrying
out preliminary studies constituting the
first phase of a UNDP (Special Fund) project (detailed studies and final projects) in
the African countries. Both nine-month
missions are part of an ITU project under
the UNDP/Special Fund.
... to the Somali Republic
Two experts Mr. Anatolij Krutkov (USSR)
as telecommunication adviser and Mr.
Gianfranco Segreti (Italy) as instructor in
radio left for Somalia in January. These
two one-year missions are part of an ITU
project under the UNDP/Technical Assistance.
... to the Republic of Sudan
Mr. Sabry A. A. Meguid (United Arab
Republic) left for the Sudan at the beginning of January. He will be working as
telecommunication lines and cables instructor at the Post and Telegraph Training
Centre in Khartoum. This one-year mission is part of an ITU project under the
UNDP/Special Fund.
... to the Syrian Arab Republic
Mr. Djoka Branovacki (Yugoslavia) left
for Syria at the beginning of January as
microwave expert (planning and maintenance). This six-month mission is an ITU
project under the UNDP/Technical Assistance.

Kingdom) returned to Geneva for debriefing after a 17-month mission as technical
adviser to the Regional Director of Telecommunications in Lubumbashi. This
mission was part of an ITU project under
the Funds-in-Trust scheme.

... from Trinidad and Tobago
... from Jordan
Two experts returned to Geneva for debriefing: Mr. P.P. Bazhan (USSR) after a
three-year mission as expert in telephone
cable networks and line transmission, and
Mr. Ernst G. Hondong (Federal Republic

Exhibition
on the occasion
of the
ITU/UNDP Agency
end of year review
meeting

On the occasion of the end of year ITU/
UNDP Agency review meeting, Mr. PaulMarc Henry, Assistant Administrator and
Associate Director, Bureau of Operations
and Programming of the United Nations

Returns
from mission...
... from the Democratic Republic of the
Congo
Mr. Terence A. A. Marshall (United
56

of Germany) after a 38-month mission as
expert in radio and carrier network. Both
Mr. Bazhan's and Mr. Hondong's missions were part of an ITU project under
the UNDP/Technical Assistance.
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Mr. Johannes Marsman (Netherlands) returned to Geneva for debriefing after a
three-year mission as expert in organization and administration in Port-of-Spain.
This mission was an ITU project under the
UNDP/Technical Assistance.

Development Programme (UNDP) inaugurated at ITU Geneva headquarters
an audio visual exhibition on joint worldwide ITU/UNDP development efforts.
The exhibition demonstrated the correlation between the growth of telecommunication and the increase of gross national
product per capita and shows examples of
ITU's activities in the field of telecommunication staff training and the planning
of national and international networks.
Paul-Marc Henry (left) and Mr. Richard E.
Butler, Vice Secretary-General of the ITU
are here seen looking at a model of the
experimental satellite communication earth
station in Ahmedabad, India, a Special
Fund Project, for which the ITU was
executing agency. Also seen in the photograph are display panels showing the
Telecommunication Training Centre in
Kuala Lumpur, the telecommunication
pilot circuit Ethiopia-Ivory Coast and the
planning of a national telecommunication
network in Paraguay. The ITU was also
executing agency for these three Special
Fund projects.
(ITU)

conform r neetSngs external to the ITU
Fourth session of the
Working Group on
Telecommunications
of the WMO
Commission for
Synoptic Meteorology

The Working Group on Telecommunications of the World Meteorological Organization (WMO) Commission for Synoptic
Meteorology (CSM), whose Chairman is
Mr. G. Giallombardo, held its fourth
session at WMO headquarters, Geneva,
from 23 September to 4 October 1968.
Mr. P. Leclercq was elected Vice-Chairman
of the meeting. The ITU was represented
by Mr. F. Dellamula, member of the
IFRB, assisted by Mr. E. Luraschi, Planning Department of the IFRB's Specialized
Secretariat.
The meeting split into two Committees
to study the most important items of the
agenda. Committee A, under the chairmanship of Mr. K. A. Khalil, dealt with the
World Weather Watch (WWW) global
telecommunication system, while Committee B, under the chairmanship of Mr. A. A.
Worthington, examined meteorological
telecommunication procedures and the
technical characteristics and specifications
of meteorological transmissions.
The matters discussed by the Group that
were of greatest interest to the ITU are:
1) in formulating the procedures and
technical characteristics and specifications
of the global telecommunication system of
the WMO, the Group took into account
the relevant recommendations of the ITU
and its permanent organs (CCIR, CCITT,
and IFRB);
2) the Group noted with appreciation
the active participation by the WMO in
some CCIR and CCITT Study Groups
in which the CSM is directly interested,
and considered that such participation
should continue;
3) in connexion with Recommendation
431-1 of the Xlth Plenary Assembly of
the CCIR (Oslo, 1966), the Group agreed

that the unit " hertz " should also be used
in the publications and documents of the
WMO in the English language, as it is in
its Spanish, French and Russian-language
publications;

Committee. Nevertheless, the Group recognized that it was impossible to adopt
detailed provisions until the studies based
on the inquiry being carried out by the
IOC were completed;

4) the Group considered Opinion No. 24
issued by the above-mentioned Plenary
Assembly, relating to the characteristics of
facsimile transmissions of meteorological
charts for reception on board ships. The
Secretary-General of the WMO is carrying
out an inquiry to find out whether the
users of facsimile on board ships are
satisfied with the service provided. The
Group requested the Secretary-General of
the WMO to report to it on the results
of that inquiry, in addition to submitting
them to the CSM as had been decided.
Nevertheless, the Group considered that
facsimile transmissions as effected at present were satisfactory and that no changes
were required;

9) the Group noted that some experimental and research meteorological satellites were using frequencies in the bands
allocated to space research, in addition
to the bands allocated to them. In view
of the fact that the ITU would be convening
a World Administrative Space Radio Conference during the latter part of 1970 or
early in 1971, the Group agreed to invite
the Chairman of the CSM to take the
necessary steps to carry out a study of
meteorological satellite frequency requirements before the opening of the Conference in question. The results of this
study are to be taken into consideration
when formulating WMO's position;

5) the meeting noted that, with a few
exceptions, meteorological aids (radiosonde
and telemetering of data by remote measuring devices) were operating within the
bands allocated to those services by the
Radio Regulations;
6) the Group considered that the frequencies allocated to the radiolocation service
were satisfactory and met the requirements
of the members of the WMO as regards
weather radar and wind-finding radar;
7) with regard to the observation of
atmospherics, the Group considered it
necessary to secure protection of the 8.5 to
9.5 kHz band which had not been allocated
to any service. This question is to be
brought to the notice of the members of
the WMO with a view to obtaining allocation of the 8.5-9.5 kHz band for atmospheric observations by the next ITU
Administrative Radio Conference;

8) the Group was informed of the recent
meeting of the Joint WMO/International
Oceanographic Commission (IOC) Panel
of Experts on Telecommunication which
had studied the preparation of a co-ordinated plan for using the bands allocated
by the World Administrative Radio Conference (WARC) for the Maritime Mobile
Service in 1967 for the transmission of
ocean data, and the exchange and circulation of these data for use by meteorological
and oceanographic services (see the Telecommunication Journal, December 1968,
page 641). The Group considered that use
of the WWW global telecommunication
system for the exchange of the data concerned was in accordance with the directives of the Congress and the Executive

10) the Working Group for Meteorological
Telecommunications of Regional Association I (Africa) considered that the SINPO
code did not meet its requirements and had
made some proposals concerning the
reception reports. The session agreed to
invite the Chairman of the CSM Working
Group on Telecommunications to send a
circular-letter to its members, requesting
them to comment on the usefulness of the
SINPO code and on the proposals of the
above-mentioned Working Group of Regional Association I.
F.D.

44th meeting of the
Technical Committee
of the CIRM

The Technical Committee of the International Radio-Maritime Committee (CIRM)
held its 44th meeting in London from 20 to
22 November 1968. There were 53 participants, representing 24 companies operating
ship radio stations or manufacturing radio
equipment, three national administrations,
and five international organizations in-
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conferences or meetings external to the ITU

eluding the ITU, represented by Messrs.
G. H. M. Gleadle (CCIR) and R. Petit
(IFRB).
The participants finalized the draft specifications they intended to submit to national
administrations, on which they had worked
a great deal in the second half of 1968.
Certain aspects of the implementation of
the decisions adopted by the Maritime
Conference in 1967 were brought out by
the discussion. For example, it would be
more economical for ships equipped only
for MF radiotelephony to have two
receivers: one single sideband receiver
(A3H, A3A and A3J), which would be
above all a receiver with premarked frequencies, and one receiver for the reception
on frequency 2182 kHz of double sideband
emissions (6A3), especially those from
survival craft.
The Committee made a general review
of the implementation of the decisions
adopted by the Maritime Conference in

1967. The selective calling system provided
for by the latter is not yet being mass
produced, and studies are under way to
take into account the observations made
by the USSR at the recent meeting of
CCIR Study Group XIII. On the other
hand, it appeared from certain draft national legislations brought to the notice of
the CIRM that single sideband technique
might be brought into use in some countries much sooner than had been expected
by the Conference.
The Committee reviewed the study of the
maritime distress system made by the InterGovernmental Maritime Consultative Organization (IMCO) and the opinions it
expressed will be incorporated in a document to be submitted to the IMCO SubCommittee on Radiocommunications
which is due to meet in January 1969.
With regard to the level of radio noise on
board 'ships, the ITU representatives
reminded the participants of the need to

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

Serial No.
IV.A.6
IV.A.7
IV.A.8
IV.A.9

Title
A determination of the steric rectangular co-ordinates of earth's points
based on observations from artificial earth satellites
The French space geodesy programme
French geodesic satellites
Certain variants of the exploitation of artificial-satellite observations in the
field of continental and global geodesy

have reliable technical data for the Maritime Conference in 1973 which is intended
to be a planning conference.
A brief discussion was devoted to the use
of space communications for merchant
marine purposes. The participants expressed satisfaction with the conclusions of
the recent meeting of CCIR Study Group
IV. The ITU representatives—wishing to
ensure that the participants should not
place excessive hopes in the use of the
156-174 MHz band for maritime space
radiocommunications—once again drew
their attention to the fact that, as the
regulations stood, this band was shared
between the maritime mobile service and
other terrestrial services, and that it was
difficult to arrange for the coexistence of
those services in the same bands with
space services. It should also be noted that
some participants drew attention to the
financial factors involved.
R.P.

List of the papers submitted to the United
Nations Conference on the Exploration
and Peaceful Uses of Outer Space (Vienna,
14-27 August 1968).
(the end)

Author

Submitted by

Vladimir K. Hristov

Bulgaria

J.J. Levallois, J. Kovalevsky
J. C. Husson
L. Cichowicz

France
France
Poland (People's
Republic of)

Allan H. Brown
B. A. Adamovich,
Yu. G. Nefyodov
O. G. Gazenko

United States
USSR

Quentin L. Hartwig
D. M. Denison and P. Howard
Herbert J. Pichler

United States
United Kingdom
Austria

Thematic session V — Biology and Medicine
1) Biology
V.A.I
V.A.2

Space research—source of biological knowledge
Biological and technical aspects of habitability of spaceships and planetary
stations
Space research and biological sciences
Benefits to be derived from space microbiology
;

V.A.3
V.A.4

USSR
UNESCO

2) Medicine
V.B.I
V.B.2
V.B.3
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Contributions of space technology to solutions of medical problems
A method for the estimation of the cardiac output during space flight
Further findings of extraterrestrial vestibular research
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Serial No.
V.B.4
INT. 10
V.B.6
V.B.7
V.B.8

Title

Author

On protection from the cosmic rays and internal radiation belt in space
flights
Results of Soviet research of charged particles and magnetic fields in cosmic
space
Spatial perception in outer space
Accomplishments of human physiology and space exploration
Physical training as a means for specific elevation of the tolerance level to
negative environmental influences

Submitted by

P. Velinov

Bulgaria

S. N. Vernov, K. I. Greengaus,
S. S. Dolginov, Yu. I. Logachev
A. A. Leonov
V. V. Parin
Dr. Zbigniew Jethon

USSR
USSR
USSR
Poland (People's
Republic of)

Thematic session VI — Non-space applications of space technology
VI.l
VI.2
VI.3
VI.4
VI.5
VI.6
VI. 8
VI.9
VI. 10
VI. 11
VI.12
VI. 13
VI.14
VI. 16
VI. 17
VI. 18

The industrial and technological spin-off from a nationwide television
system using satellites
Reconstruction of blurred images by space frequency filtering
The government role in technology utilization programmes
Economic benefits from non-space application of space technology
The university role in technology utilization programmes
The industrial role in technology utilization programmes
Management's opportunities for second-order technological contributions
Stimulating effects of space aerodynamics on technical and scientific
developments
The technical and industrial " spin-off " from space activities
The benefits to Canadian industry through participation in space activities
Space activity and its influence on industry
Possible application of satellite technology in other fields
Development of information systems for deep space exploration
Studies methods of dynamics of carrier rockets and space vehicles and
possibilities of these methods in other branches of engineering
Achievements in the field of space materials science and their use in industry
Some possibilities for the application of industrial technology in space
research to the benefit of the developing countries

Ashok Parthasarathi

India

Jumpei Tsujiuchi
Richard L. Lesher
George J. Howick
Arthur M. Weimer
R. A. Gaiser
William E. Zisch
Dr. Walter Wuest

Japan
United States
United States
United States
United States
United States
Federal Republic
of Germany
France
Canada

M. Claverie
W. M. Auld, P. A. Lapp,
G. B. MacKimmie
I. Capriolo and E. Vallerani
Mario de Leo
Yu. K. Khodarev
G. N. Mikishev and
B. I. Rabinovich
G. G. Konrady, V. V. Kozelkin,
L. A. Novitsky, V. V. Shvarev
Vladimir Gencic

Italy
Italy
USSR
USSR
USSR
Yugoslavia

*

\

Thematic session VII — Education and training
VII. 1
VII.2
VII.3
VII.4
VII. 5
V|1.6
VII.7
VII.8
VII.10
VII. 12
VII. 13
VII.14
VII. 15

Educational problems relating to space research in developing countries
Opportunities available to developing nations through the use of communication satellites: the Delhi project
The NASA university programme
University projects in space system engineering and their potential benefits
for developing countries
Education and training
Educational materials produced by the space programme
The university-space programme interaction
Instruction and training in space science and technology in France
Space activities in Canadian universities
Influence of space explorations on general and special education
Experience of the people's observatories in People's Republic of Bulgaria
in training secondary school pupils in disciplines connected with the
mastering of outer space
Proposals concerning the training of scientists
Survey of existing programmes for education and training in the field of
the peaceful uses of outer space

M. Rahmatullah
Prasad L. Vepa

Pakistan
India

Francis B. Smith
William Bollay and
Bruce B. Lusignan
Robert Jastrow
James V. Bernardo
Willard F. Libby
Prof. M. Y. Bernard
B. W. Currie
O. M. Belotserkovsky
Dr. Nikola S. Nikolov

United States
United States

Dr. S. Piotrowski

United States
United States
United States
France
Canada
USSR
Bulgaria
Poland (People's
Republic of)
United Nations
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Serial No.

Title

Submitted by

Author

Thematic session VIII — International co-operation and opportunities for participation in space research and applications
VIII. 1
VIII.2
VIII.3
VIII.4
VIII.5
VIII.6
VIII.7
VIII.8
VIII.9
VIII. 10
VIII. 11
VIII. 12
VIII. 13
VIII. 14
VIII. 15
VIII. 17
VIII. 18
VIII.20
VIII.21
VIII.22
VIII.23
VIII.24
VIII.25
VIII.26
VIII.27
VIII.28
VIII.29

Little league space research
International experimentation with communications satellites
NASA programmes and opportunities for international co-operation in
space
Co-operation through the exchange of scientific and technical information
International organizations in space activities
Can the INTELSAT experience serve as a precedent for international cooperation in other fields ?
International benefits of co-operative tracking and data acquisition agreements
Benefits of membership in COSPAR
Considerations on the sampling of extraterrestrial material
The work of the European Launcher Development Organization
The European Space Research Organization
France and co-operation with the non-space powers
The role of international organizations
Needs of the developing countries in the field of the practical benefits to be
derived from space research and exploration
International co-operation in the peaceful uses of outer space
The San Marco project: a programme of international collaboration
Some results of international co-operation in the field of optical tracking of
artificial satellites for ten years
Co-operation of the USSR with other countries in the study and peaceful
uses of outer space
Rockets in weather service
Organization and activities of the International Telecommunications Satellite Consortium
International co-operation in solar terrestrial research
Australian sounding rocket experiments complementing satellite firings
The role of the United Nations in furthering international co-operation in
the peaceful uses of outer space
United Nations sponsored international sounding rocket launching facilities
Functions of the United Nations in disseminating information on the peaceful
uses of outer space for Member States
Applications of artificial satellites to the education and instruction of people
in developing countries
The European space conference and its importance for the co-ordination
of European space activities

Uri Shafrir
Leonard Jaffe
Arnold W. Frutkin

Isr,
Israel
United
Ur
States
United
Ur
States

Melvin S. Day
Herman Pollack
Frank E. Loy

Ur
United States
Ur
United States
Ur
United States

Gerald M. Truszynski

Un
United States

Prof. Roy
G. Dorfler, W. Kiesl, F. Hecht

COSPAR
CC
Au
Austria
EL
ELDO
ESRO
ES
Fn
France
Fn
France
Sierra
Sie
Leone

M. Bignier
G. de Boisgelin

Dr. D. C. Rose and
Dr. R. S. Rettie
Luigi Broglio
A. G. Massevitch

Ita
Italy
US
USSR

B. N. Petrov

US
USSR

C. M. Poloskov
John A. Johnson

US
USSR
INTELSAT
IN'

B. Rofe and P. M. Twiss

UI
UNESCO
Australia
Au
Ur
United Nations

Ca
Canada

Ur
United Nations
Ur
United Nations
Dr. Tatomir Andelic

Yu
Yugoslavia
Ita
Italy

Thematic session IX — Economic, legal and social problems of the exploration and use of outer space relevant to international co-operation
and practical benefits
IX. 1
IX.2
IX.3
IX.4
IX.5
IX.6
IX.7
IX.8

60

Social benefits to mankind from the " space approach " to international
relations
Summary of the national academy's summer study of space applications
The first decade of law in space
International liability for damages caused by the launching of objects into
outer space—theory and applications
Economic, legal, and social problems resulting from the exploration and
use of outer space
Tendencies and prospects in the development of space law
International co-operation in the rescue of astronauts
Legal problems of outer space
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Dr. Franco Fiorio
Dr. W. Deming Lewis
Leonard C. Meeker
Paul G. Dembling

Republic of
San Marino
United States
United States
United States

J. L. Vencatassin

France

A. S. Piradov
G. P. Zhukov
Prof. Dr. Alex Mayer

USSR
USSR
Federal Republic
of Germany

ideas

and

achievements

OAO

A

orbiting astronomical observatory,
OAO-II, carrying eleven telescopes,
was launched on 8 December 1968 from
Cape Kennedy, Florida, by a two-stage
Atlas-Centaur rocket into a circular orbit
at 768 km above earth. The observatory's
path is inclined 35° to the equator. The
time for one revolution is 100 minutes.
N

OAO spacecraft
The National Aeronautics and Space
Administration's (NASA) OAO-II weighs
approximately 2 tons and carries 450 kg
of scientific experiments. It is an eight-sided
spacecraft, 3 m long and 2.10 m wide.
Eight sets of panels, consisting of two
arrays of four panels each covered with
more than 109 000 solar cells, give the
observatory an overall width of 6.30 m.
Experiments
OAO-II carries two experiments provided
by the Smithsonian Astrophysical Observatory and the University of Wisconsin.
Both experiments will observe extremely
young hot stars in the ultraviolet—the blue
portion of the spectrum not visible to the
human eye or earth-based observatories.
Over a 6-month period, astronomers hope
to study more than 50 000 stars. In addition
to young stars, OAO-II will observe interstellar gas (dust)—the matter from which
stars are formed, and several planets in
our solar system, Mars, Jupiter, Saturn,
Neptune and Uranus.
OAO's computer system can store 256
instructions, more than any previous unmanned satellite. Efficient on-board processing of scientific information on OAO

(NASA)
The OAO undergoing final flight qualification tests at the NASA Goddard Space Flight Center

will prevent overloading of ground stations
that has occurred with previous scientific
spacecraft.

the typical visible stars. OAO-II experiments can measure much fainter stars—
down to about the ninth magnitude.

Possibly the most significant feature of
OAO-II capabilities is the pointing precision required to keep its telescopes aimed
at a star so astronomers can receive precise
scientific data. It has a high-performance
coarse pointing accuracy of 1 minute of
arc.

A sounding rocket can observe one star
for only a few minutes, while the Wisconsin
experiment on OAO-II can observe a star
in some cases for many hours. Unlike the
Wisconsin experiment, which studies one
star at a time, the Smithsonian experiment
makes a more general study. It will survey
and produce pictorial maps of more than
700 stars daily. If OAO-II lives for about
6 months, the experiment will photograph
some 25 per cent of the sky.

Prior to the space age, astronomers had
only two methods of observation. Optical
telescopes—Mount Palomar for examplewere used to see the visible light of stars
while radio-telescopes received and measured radio waves emitted from celestial
objects.
With OAO satellites, astronomers have a
new method of observation which can
make use of ultraviolet, infrared, X-rays
and gamma rays, necessary for knowing
the solar system's make-up to-day and
what course it might be taking.
Data in the visible and ultraviolet, from
ground observatories and sounding rockets
respectively, have greatly increased man's
understanding of the solar system and
universe. Both techniques, however, are
inconclusive as to the origin, evolution and
present conditions of the universe.
Sounding rocket ultraviolet measurements
cannot go beyond third-magnitude stars,

OAO-II is the second in a series of four
observatories planned by NASA. OAO-1
was launched into an almost perfect orbit
on 8 April 1966 but failed due to a malfunction in the power supply system and
probable high voltage arcing in the star
tracker. Several modifications to the OAO
system have been incorporated into the
OAO-II spacecraft as a result of the first
flight.
OA O-B and C, scheduled for flights in late
1969 and late 1970, will carry new experiments and, because of the experiment
requirements, will have pointing systems
accurate within 0.1 arc second. OAO-B will
carry the Goddard 96 cm aperture telescope. OAO-C will have the Princeton
University 81 cm aperture reflecting telescope. — NASA.
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first instance. At a later date another band
around 100 MHz will be used. It will be
one of the largest radio-telescopes in the
world when completed and will place India
in a favourable position in the field of
radio-astronomy.

large cylindrical
radio-telescope
at Ootacamund

Design of the telescope
The Ootacamund radio-telescope will consist of a 500 m long and 30 m wide parabolic cylinder. Most of the large steerable
radio-telescopes constructed in other parts
of the world consist of a parabolic dish
which is capable of rotation along two
axes for the purpose of following a star or
a galaxy during its daily motion across the
sky. The design of the Ootacamund radio-

not the same flexibility of operation as a
dish-type radio-telescope, with the result
that it can be used only in the two fixed
radio bands which are mentioned above.
On the other hand, the above design will
provide an instrument having not only a
very large sensitivity but also the ability
to track radio sources over a large portion
of the sky making it a very powerful
instrument. This radio-telescope will have
a sensitivity equal to that of a 150 m diameter parabolic dish, which is about four
times greater than that of the 75 m diameter radio-telescope at Jodrell Bank in
the United Kingdom.
Project details
The radio-telescope will be operated by the

A

large cylindrical radio-telescope is
being set up by the Tata Institute of
Fundamental Research near Ootacamund,
South India. This radio-telescope will be
used for studies of the sun, moon, planets
and particularly the distant galactic and
extra-galactic radio sources in the universe.
Radio waves from stars and galaxies arise
mostly from highly energetic particles
moving in the presence of magnetic fields.
Studies of these radio galaxies have provided evidence of vast explosions occurring
in distant parts of our universe which give
rise to these energetic particles. In many of
these violent events, more than a million
times the mass of the sun is completely
annihilated. Many theories have been
proposed but the mechanism of these
violent events is little understood. Further
detailed studies of the radio sources are
likely to provide results of considerable
significance.
The Ootacamund radio-telescope is being
designed mainly for studying distant radio
galaxies by the method of moon occultation
by which it is possible not only to locate
positions of radio sources in the sky very
precisely, but also to study their fine
structure in detail. This technique is very
powerful but has not been exploited fully so
far because' of lack of a suitable radiotelescope in any part of the world. The
Ootacamund radio-telescope will be used
also for many other astronomical investigations, such as studies of radio emissions
from our galaxy, flare stars, inter-planetary
scintillations, long base-line interferometry,
etc. It would also be a useful instrument for
studying the recently discovered pulsating
radio sources.
The radio-telescope will be operated in the
frequency band of 322-329 MHz in the
62

Artist's sketch of the Ootacamund radio-telescope
telescope utilizes, however, the proximity
of India's geographical location near the
earth's equator. The 500 m long parabolic
cylinder is being placed on a hill of suitable
slope of 11° near Ootacamund so that the
axis of rotation of the long cylindrical
radio-telescope becomes parallel to that of
the earth. This arrangement will enable us
to track celestial radio sources in hourangle for about 9 hours/day by a simple
mechanical rotation of the parabolic cylinder. The beam or the reception zone of
the radio-telescope will be moved in a
north-south direction electrically by changing the lengths of interconnecting transmission lines. This concept which was
developed at the Tata Institute of Fundamental Research would provide us with a
very large instrument. But since the radiotelescope uses a parabolic cylinder, it has
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(Tata Institute)

Tata Institute of Fundamental Research
but the facilities of this instrument will be
available to all interested groups in various
universities and other educational institutions in India.
The structural, mechanical, electrical and
also the complex electronic parts of the
radio-telescope are being designed and
constructed entirely in India. There is no
foreign collaboration of any kind. Particular effort has been made to use locally
available components with the result that
the indigenous content of this large and
complex radio-telescope will be more than
90 per cent. Work on the project was
started around the middle of 1965. The
erection of the radio-telescope is in progress and it is expected that it will be in
operation by April 1969.—Tata Institute
of Fundamental Research.
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Pioneer-D

Test and training satellite TETR-2

Pioneer-D undergoes checkout at Cape Kennedy

P

IONEER-D,

the fourth in the current
series of Pioneer interplanetary spacecraft, was successfully launched by a Delta
rocket from Cape Kennedy, Florida, on
8 November, 1968.
Pioneer-D's mission is to acquire additional data on solar plasma and energetic
particles and magnetic fields propagated by
the sun towards the earth. These data,
combined with that from previously
launched Pioneer spacecraft still operating,
are being used in the continuing study of
solar processes, the interplanetary medium,
and effects of solar activity on the earth's
environment.
Pioneer-D has joined three other Pioneers
located around the sun and was designated
Pioneer-IX when it achieved successful
orbit.

The spacecraft—Overall configuration

The Pioneers are designed as rugged, highperformance spacecraft, able to return large
amounts of data on flights of several years
over distances of many millions of kilometres.
All spacecraft systems have been chosen
for simplicity and reliability. Manoeuvering, for example, is handled by a single
cold-gas jet.
Pioneer-D weighs 67 kg and carries 18 kg

of scientific experiments. Attitude of the
Pioneers is extremely stable. Average drift
for each 6 months in space has been about
1°.

The spacecraft is a drum-shaped container,
89 cm high and 94 cm in diameter. Its sides
are covered with solar cells, and divided
by a narrow circular band containing
apertures for four experiments and four
orientation sun sensors. A fifth sun sensor
provides the experiments with a directional
reference to the sun's position.
At 120° intervals around the sides of the
spacecraft are three 1.5 m booms, deployed
horizontally in flight by the spin of the
spacecraft. Within the spacecraft, a circular platform carries most of the equipment. Below the platform is a pressure
sphere with gas for the orientation system.
The spacecraft structure, made principally
of aluminium, is lightweight and its cylindrical shape is inherently strong.

Communication system

The 16 kg Pioneer communications, timing,
and data handling system has performed
well aboard Pioneers- VI, VII and VIII. The
three Pioneers have returned 6 billion data
bits to earth of 3400 measurements and
have received 20 000 commands from the
ground.

The communication system maintains twoway *S-band communication at about 2300
MHz. Commands are sent to Pioneer from
DSN (Deep Space Network) antennae in
binary (1,0) code. These commands are
received by spacecraft antennae and routed
to one of two radio receivers. They then
go to one of two command decoders. Once
decoded, commands are routed by the
command distribution unit to a spacecraft
system or experiment for execution. To
send information back to earth, the spacecraft transmitter driver puts coded data on
the basic *S-band carrier and routes it to
one of the two spacecraft travelling wave
tubes, which amplifies the signal to about
8 W.
The Pioneers have the greatest data-return
capacity of any interplanetary spacecraft
because they match the most efficient rate
of data return with the distance from the
earth. They return data at 512, 256, 64 and
8 bits per second. A new convolutional
coding system should double the data rate.
If the new system fails to operate properly,
controllers can switch back to the standard
system. With the new coding system, an
encoder uses the signals furnished to each
on-board sensor to provide proper synchronization with the spacecraft digital
telemetry unit. Data from this unit is
processed by an on-board data system into
a coded data bit stream for transmission
to the ground.
The ground station computers are pro-
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" Weather map " of solar space
(Photos: NASA)

grammed to process the coded data bit
stream by essentially reversing the spacecraft coding system process. The final data
output has such a low error rate that the
total information rate is about double that
of the earlier system.
The spacecraft memory can store samples
of data for up to 19 hours.
Power systems

Pioneer-D's 10 368 silicon crystal, n-on-p
solar cells provide the spacecraft with its
60 W power needs.

Pioneer-VI, VII and VIII—Position on 20 November 1968 as
Pioneer-VI passes behind the sun and measures corona

yet made—by analysis of the way passage
through the corona affects the three Pioneer
radio signals.
This triple occultation requires a launch
speed which can vary only a few kilometresper-hour in some 38 400 km/h. Whether
triple occultation can occur will not be
known until precise launch speed is determined after launch. If it does occur, the
spacecraft, on the other side of the sun
from the earth, will appear to an earth
observer to pass behind the sun, then slow
down and speed up again, passing behind
the sun twice more.

Auxiliary power during launch, before
solar cells begin to function, is provided by
a rechargeable silver-zinc battery with a
capacity of about two hours.

This can happen because Pioneer-D, on a
smaller elliptical orbit, travels faster than
the eaTth on most of its orbit, but slows
down below the earth's orbital speed at
its farthest point from the sun.

Experiments

A summary of some of the eight scientific
experiments is given below:

Pioneer-D travels closer to the sun than
earlier Pioneers—to within 112 million
kilometres—it will observe solar particle
concentrations almost double those found
near earth.
About 770 days after launch, Pioneer-D
will pass directly behind the sun. During
the following 100 days, the spacecraft may
pass behind the sun two more times. These
three separate passes would allow the most
extensive measurements of the solar corona
64

Three-axis magnetometer
This experiment continuously measures the
rapidly-varying strength and direction of
the interplanetary magnetic field in three
axes simultaneously.
The experiment sensor is mounted on a
1.5 m boom to isolate it from the spacecraft's tiny magnetic field.
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It measures the field over a range of — 200
to + 200 gamma with a resolution of
0.4 gamma. It contains three mutually
perpendicular fluxgate sensors. A thermalelectric motor rotates two of the sensors 90°
on command, interchanging them to measure sensor drift due to gradual build-up
of the spacecraft field. The instrument's
precision is due in part to a digital signal
processor, which eliminates effects of spacecraft spin, and to digital filters, which
process the three field components to
eliminate sampling errors.

Quadrispherical plasma analyzer
This experiment measures particles in the
solar wind—quantities, directions, energies,
and temperatures.
The instrument employs two parallel
curved plates. A voltage across the plates
is varied to select particles to be measured.
Particles then pass between the plates and
land on a collector. Horizontal directions
are measured by noting the direction the
probe looks out from the spinning spacecraft; vertical direction by three collector
plates which look out over an arc of 160°.
The experiment measures electron energies
from 14 to 1000 electron volts, and positive
ions from 200 to 15 000 electron volts. It
can measure 50 000 to 100 million particles
per cm2 per second with accuracies better

ideas and achievements

than 1° in direction and 1 per cent in
velocity.
Radio propagation detector
This experiment determines total electron
content between Pioneer and the earth.
The 45 m dish antenna at Stanford University sends radio signals to a special receiver
on the spacecraft.
The receiver can hear the Stanford signal
from 448 million kilometres. This will allow
solar corona studies when Pioneer-D moves
behind the sun after about 2 years. Experimenters send low and high frequency
signals to the spacecraft. The greater
slowing of the low frequencies by electrons
in space allows measurements of electron
density.
Electric field detector
This instrument measures the electric components of low frequency radio waves, and
waves created by density variations in the
solar wind. Unequal concentrations of
positive ions and negative electrons have
electric fields between them. The instrument
uses an alternating current electrometer to
measure the fields as shown by small
voltage changes in the Stanford antenna on
the spacecraft.
Cosmic ray anisotropy detector
This instrument finds arrival direction,
mass, and energy of solar and galactic
cosmic ray particles.

It consists of a crystal scintillator which
produces flashes of light of varying intensity, depending on the energy, direction
and type of cosmic ray particle which
strikes its crystal lattice. The instrument
detects particles arriving from eight directions in the plane of the earth's orbit, and
from below and above the spacecraft. The
energy range measured is from 3 million to
360 million electron volts.
Cosmic ray telescope
This instrument measures numbers, energy,
direction, charge, and distribution through
space of nuclei of atoms from 106 to 109
electron volts. It employs two solid-state,
surface-barrier detectors, three solid-state
lithium-drift detectors, one detector with
a synthetic sapphire window to a photomultiplier tube, and one with a plastic
guard cup monitored by photomultipliers.
Selection of one of five detector combinations to be monitored is by ground command. Resolution is better than any such
instrument to date. By finding the relative
abundance of elements in cosmic rays,
scientists can develop a theory of their
origin.
Pioneer-D also carries a cosmic dust detector, to measure the momentum, energy and
distribution in interplanetary space of
minute meteoroids, and a celestial mechanics experiment to better determine the
earth-moon mass ratio, the astronomical
unit (earth-sun distance), shape and orientation of the planet orbits, and to test
general relativity.

Test and training satellite (TETR-2)

In addition to Pioneer-D, the Delta launch
vehicle carries a 18 kg test and training
satellite, TETR-2, into a separate 98
minute elliptical 320 by 800 km orbit,
inclined 32 to 35° to the equator.
The spacecraft is octahedron-shaped, 28 cm
on each side. The top apex supports an
iS-band antenna with mast. At two opposite
apexes in the centre plane are mounted the
VHF transmitter antenna sections. The
VHF command telemetry antenna section
is located near the bottom apex. The electrical power is generated through solar cells
mounted on each of the eight surface panels
of the spacecraft. This power is used to
recharge the batteries which furnish power
requirements when TETR-2 is operating.
The batteries are designed to provide
approximately three hours of continuous
>S-band transponder operations. After
maximum operating time, a period of
about 20 hours is required to recharge the
batteries.
TETR-2 will provide NASA's Office of
Tracking and Data Acquisition with an
orbiting target for checking out equipment
and training personnel for its Manned
Space Flight Network (MSFN), under
conditions similar to those provided by an
orbiting Apollo spacecraft.
TETR-1, previously known as TTS-1,
launched along with Pioneer-VIII, carried
out a similar mission with complete success
(see Telecommunication Journal, January
1968, page ?>6)—NASA.

centenary year of
1969 the telecommunication journal
It was on 25 November 1869 that the first number of the Journal telegraphique
was issued by the International Bureau of Telegraph Administrations, the
Bureau of the International Telegraph Union, founded in 1865.
Since then, month by month, the Journal has followed the development of the
various types of telecommunication without interruption (except for a period of
five months in 1914), bringing news information to national administrations,
the various users of telecommunications and all who are interested in this
constantly evolving technique.
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by P. J. KLEIN
Director, Switching
Systems, WUI

western union international
pioneers in computerized
telex operation*

W

ESTERN Union International**

(WUI)
is one of the principal United States
communications common carriers providing international telex service. This service
enables WUI telex subscribers in the United States gateway cities New York, Washington, D.C., San Francisco and Honolulu
as well as patrons of the Western Union
Telegraph Company (WUT) telex network
and the TWX system of the American
Telephone and Telegraph Company
(AT&T) to establish direct station-tostation teleprinter connexions within a
few seconds to customers throughout the
world. International telex has had a great
impact on global business transactions as
it provides an instantaneous information
record to the United States subscriber and
his overseas correspondent.
Several years ago WUI began the planning
of a computerized on-line real-time circuit
switching system which was to be the first
of its kind in international service. Following a two-year period of defining the performance requirements, the system was
inaugurated in July 1966 providing an
initial input/output (I/O) line capacity of
200 telex trunk channels. The system is
integrated into the New York international
* A report presented to the SWAP-14 Spring
Conference in Chicago, Illinois, in April 1968.
** Western Union International, Inc. is a
separate company and wholly independent of
the Western Union Telegraph Company
(WUT).
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Figure 1 - WUI telex network
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Figure 2 - Computer centre as seen through a fish-eye camera
gateway exchange and consists of two
control data type 160-G general purpose
digital computers, several hundred specially designed I/O trunk terminations,
magnetic tape units, a magnetic disk and
high speed peripheral printing apparatus.
One computer operates as the primary
switching link for the processing of international calls whereas the second (standby)
computer with identical on-line performance capabilities is available for EDP functions. The computer centre made it possible
for WUI to offer fully automatic international telex service to its subscribers with a
variety of special service features and increased operating flexibility. This paper
provides a brief descriptive outline of the
system and information on the overall
operating performance over the past two
years.
WUI's telex network

The New York gateway operation is supported by a large register type transit
exchange, central office equipment to terminate several thousand subscriber lines
and a computer centre for instantaneous
processing of telex connexions and for
providing signalling, code and speed interfacing with the TWX network. Line concentrators using modular design technique
and high-speed cross point switching links
under the control of common call directors
interconnect subscribers of the other gateway cities with the computer system at

New York City. Figure 1 depicts the telex
network of WUI. WUI subscribers as well
as subscribers of the WUT telex and the
TWX networks need only dial an access
code to obtain a connexion to the computerized gateway centre. Following the
establishment of a circuit path into the
computer a call connexion signal is automatically issued to the originating station.
This system generated response turns on
the teleprinter motor of the calling subscriber, transmits a sequence of service
codes to acknowledge the call request and
to receive the answerback identification
from the caller. The subscriber then types
his international selection numbers by way
of the teleprinter keyboard. The computer
interprets the area code of the destination
country, seizes an outgoing international
trunk line, establishes a connexion to the
destined network and triggers the answerback of the called station where it is
required. The answerback text received on
the teleprinter of the calling United States
subscriber indicates a successful connexion.
A typical example of a format as it would
appear on the teleprinter copy of the calling
United States subscriber is shown below:

After transmitting the telex message the
calling subscriber may terminate the international connexion in one of several ways:
— depress the STOP button on the teleprinter's remote control unit,
— send from the ASCII (American Standard Code for Information Interchange)
code keyboard the EOT (End-of-Transmission) character when the station is
equipped with a 4-row TWX teleprinter
and
— request the " chargeable international
time " from the computer by transmitting five characters M or five periods.
When the subscriber asks for the chargeable time, the computer releases the international connexion and transmits to the
requesting station a service text which e.g.
would be received as 004 min. The domestic
connexion is then automatically released
by the computer and all circuits that participated in the connexion path restore to
normal.
Due to its inherent speed in responding to
call requests the computer system is able
to employ the latest techniques of line
switching (automatic alternate routing and
transiting, speed and code conversion between CCITT (International Consultative
Committee on Telegraph and Telephone)
and ASCII oriented networks, abbreviated
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address dialling—ZIPTEX*— automatic
abstraction of billing data, automatic
return of chargeable time to calling station). Since all teleprinter signals are held
momentarily in the computer's core memory, the system performs signal regeneration in both directions. With the availability of satellite communications channels across the Atlantic and Pacific Oceans
along with conventional submarine cable
facilities linking continents together, and
microwave thruways across the United
States, the computerized gateway centre
with its equipment and software flexibility
provides a versatile interface for fast operation and instant record communications.
The computer centre as seen through a
fisheye camera is shown on figure 2.
In the foreground (centre) is the system
console and a control panel to provide the
operator with a visual display of system
performance and the ability to change system routines or enter control information
into the switching computer. On either
side of the console is a control desk for the
on-line computer and the off-line computer.
These desks are used for the exchange of
programme commands with their respective computer. In the background (centre)
are the two 160-G computers and the associated auxiliary core memory cabinets. The
two magnetic tape drives (left) store on a
dual recording basis all billing data derived
from outbound international telex calls
whereas the four remaining magnetic tape
units to the right of the off-line computer
are used for data processing. The cabinet
adjacent to the left computer houses a
magnetic disk which holds:
— the switching programme for instantaneous transfer to the standby (EDP)
computer and
— the decoding programme for abbreviated address selection.
In addition there are line multiplexer
cabinets, test boards and crossbar/electronic dialler cabinets to accommodate I/O
terminations and interfacing equipment.

Computer system concept

Figure 3 shows the computerized telex
gateway system in block diagram form and
the centre's interconnexion with domestic
feeder lines, international trunks and with
the switchboard positions. The heavy
68

to WUT and

Figure 3 - Computerized telex gateway system—WUI

arrows designate the direction in which the
connexion is established; the flow of data
may take place in either direction. Although the system has uninhibited full
duplex capabilities the exchange of call
progress signals and the transmission of
telegraph characters is normally performed
in the half-duplex mode. All inbound connexions, i.e. telex calls from overseas subscribers to stations in the United States,
with one exception, are switched directly
by the transiting exchange and are not
routed through the computer. The exception being that inbound calls destined to
the TWX network are routed to the computer which establishes automatically the
connexion and performs the required code
and speed conversion and provides for
compatibility in call progress and status
signals.
United States originated calls that cannot
be processed automatically because of
format deviations and for a number of
other abnormal conditions are transferred
to manual switchboard positions for operator assistance. Specific flag characters
appear on the answering printer of the
responding switchboard to indicate the
reason for routing the call to the operator.
The following flag characters are used to
indicate to the switchboard why a particular call requires manual intervention and
processing:
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A — no answerback from the call originating subscriber;
B — the area code as received by the
computer designates a non-automatic overseas network, or is found
to be incomplete or non-existent;
D — all international trunk lines of the
primary and alternate routes are
busy;
E — no response from overseas i.e. no
call connexion signal and no busy
indication following the readout of
all selection numbers onto the
international trunk line;
F — selection from calling subscriber is
too slow or incomplete, i.e. the endof-selection signal is not sent within the permissible time;
G — a subscriber may attempt to direct
a transit call via some overseas network to his overseas correspondent
in a different network. The computer is programmed to recognize
" forbidden" transit digits and
intercepts such calls immediately;
H — selection too long. The number of
digits to be selected after the threedigit area code or country designator is limited to 10 numbers.
* WUI trademark

Figure 4 - Flow chart for extending a telex connexion to overseas
— interprets a call request from the trunk,
Computer hardware functions

The system hardware comprehends essentially the computer module, I/O equipment
designated as trunk terminating units
(TTU), line multiplexers and electronic
diallers. This equipment performs under
the control of programme commands and
in response to line status signals.
The TTU interfaces the telex trunk line
with the computer by way of a two-stage
communications multiplexer and consists
of an input module to terminate the receive
line and an output module to control the
send line of a telex trunk. The input module:

— converts serially received teleprinter
signals into five-bit parallel code;
— while holding the data bits in an intermediate assembly register informs the
computer that a character is ready.
When the computer selects this input via
the multiplexer it transfers the data bits to
a specific location in the core memory and
then returns an input acknowledgement
signal to the TTU. This response will clear
the " character ready" bit. The output
module of the TTU performs the following
operations:
— issues a call connexion signal to the
calling subscriber, or when associated

with an outbound international trunk
line, extends the call request over the
forward path,
— accepts five-level parallel code from the
computer by way of the multiplexer for
subsequent serial conversion and readout to the overseas trunk line,
— issues a " character request" to the
computer for transfer of the next telegraph character.
The communications multiplexer regulates
the flow of data between the I/O modules
of the TTUs and the on-line switching
computer. It responds to read, write and
connect commands and initiates a channel
interrupt signal which periodically asks the
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Figure 5 - Typical traffic load distribution, outbound calls
Figure 6 - Typical traffic load distribution, inbound cals

4x8192 = 32768 thirteen-bit words. The
memory banks accommodate the primary
switching programme (some 8000 instructions), the telex to TWX data buffer area
and approximately 200 billing bins each
capable of storing 40 computer words. The
abstracted billing information accumulates
in the billing bin assigned by the programme to the individual call. After the connexion is terminated the billing data is cleared from the core memory and transferred
to peripheral magnetic tape storage for
off-line processing. A billing bin is loaded
with the following data:
— answerback of originating station,
— called overseas number,
— route chosen to complete the connexion,
— reference number of calling I/O line,
— reference number outgoing I/O line,
— international start time,
— international end time,
— plus useful information for traffic analysis and accounting.
The computer switching software is divided
into:
— the real-time programme which is executed each time an external 45 milliseconds clock pulse occurs and
— the non-real-time programme which is
carried out between the 45 ms interrupts after the real-time programme
has been completed.

computer to enter input/output routines.
In the read mode, the computer connects
the multiplexer in order to scan a group of
TTU input modules for data transfer and
checks simultaneously the respective modules for character request status. In the
write mode, the computer connects via the
multiplexer each TTU output module for
which there is data waiting. To address an
individual TTU within a multiplexer cabinet the tomputer uses special four-digit
connect codes which are decoded and interpreted by the multiplexer.

dialler to this trunk line for the duration
of the selection. Under programme control,
keyboard selection signals transmitted by
the calling subscriber, are converted into
dial plate pulses and sent to the overseas
gateway exchange. A common pool of
diallers has access to each of the type B
trunks by way of a crossbar matrix. The
seizure occurs in sequential order to provide for equal load distribution across all
diallers.

Upon seizure of an international trunk line
connecting to a network with type B signalling and number plate dialling, the computer programme assigns an electronic

Computer software summary

Being an on-line real-time switching system, all I/O lines connected to the computer must be serviced within the time interval
of a telegraph character length. It is for
this reason that the 45 ms clock pulse was
chosen as the interrupt control signal.
Hence during each 45 ms scan one half of
all TWX lines (110 bauds = 110 bits/sec)
and one third of all telex lines (50 bauds)
are interrogated and serviced by the computer. A given TWX TTU will thus be in
communication with the computer every
90 ms, coinciding with the rest pulse of the
8-level ASCII character, and a telex TTU
will be serviced every 135 ms which falls
together with the appearance of the rest
pulse of the CCITT 5-bit character.

The computer core memory consists of
four banks with a combined capacity of

The programme consists of three routine
groups: A-routines and ^-routines for the
real-time part and C-routines for the non-
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Table II — Dialler analysis

Table I — Traffic summary

Calling
network

Total number
of answered
calls

Unsuccessful calls

automatic

manual

1
2
3
4

02998
06423
00936
01222

01419
02935
00476
00705

00347
01245
00138
00000

Total

11579

Billable calls
Total

real-time part of the software. ^4-routines
perform line scanning, data input/output
status forwarding between the computer
and the I/O line terminations. Such routines are under the control of the 45 ms
tnterrupt and require from 12 to 15 ms for
iheir execution.
^-routines are known as the " work routines " for the I/O lines. They are executed
for each line that was scanned during the
preceding ^-routine scan. Some of the
typical tasks handled by the ^-routines are
code conversion between ASCII and
CCITT, transmitting service messages and
interpreting answerbacks, area codes and
selection numbers, and controlling the correct sequence of events for disconnecting
the calling and the called parties.
C-routines perform functions associated
with I/O lines as well as with peripheral
support equipment such as magnetic tape
drives and system control console. In
general, C-routines execute tasks that are
too time consuming to be carried out by
the ^-routines during the 45 ms interrupt
interval. Some examples of this category
are: search for available outbound trunk,
transferring billing data from memory to
external tape buffer, prepare billing bin for
new call. A and B routines cannot be interrupted since controlling events on I/O
lines demand timely precise response and
execution; C-routines may extend over
several interrupt cycles. The flow chart in
figure 4 displays in simplified form the
programme structure and the various steps
which the computer must execute for
extending an international telex connexion
to the distant network. The software method exhibits a far greater flexibility for
providing the numerous switching and signalling criteria of a modern gateway
centre than could be achieved with conventional hardware.

01793
04180
00614
00705

automatic

manual

00934
01486
00190
00812

00271
00757
00132
00000

07292

Programme controlled traffic analysis

The overall efficiency of system operation
as measured on the basis of total call
attempts versus completed calls is running
at a very satisfactory level. Many overseas
administrations have developed comprehensive statistical information which is
used here as a reference of comparison.
With conventional switching equipment,
most of such data heretofore only would
have been obtainable over a period of
weeks through sampling and cumbersome
recording and integrating methods. The
computer now makes available on a daily
print-out complete traffic tables and load
distribution charts. Table I shows a typical
traffic summary for a 24-hour work day as
transmitted to the high-speed line printer
under off-line programme control.

Dialler

NP

E flag

Time
(min)

00
01
02
03
04
05
06
07
10
11
12
13
14
15
16

0001
0002
0000
0001
0004
0001
0001
0001
0003
0000
0003
0001
0002
0002
0000

0017
0008
0005
0018
0021
0025
0017
0012
0009
0005
0019
0017
0019
0022
0027

0293
[0080]
[0099]
0192
0287
0237
0223
0250
0130
0055
0280
0258
0158
0236
0268

on calls to the WUI and to the WUT networks maintain two distinct peaks, the
traffic load as plotted on figure 6 seems to
indicate a preference for " communicating " with the TWX customer during open
business hours on both sides. This pattern
may be a remnant from the days where
TWX subscribers throughout the system
had " attended service ".
Table II represents an analysis of the performance of the diallers on the basis of the
resulting total line holding time (in minutes) during the observation period. It will
be noted from this computer generated
tabulation that diallers 01 and 02 show a
marked difference in the holding time and
should therefore be checked and tested.
( Original language: English)

In addition to table I, a traffic analysis by
destination country can be made providing
data on the causes of unsuccessful connexions that are beyond the computers
control perimeter, e.g. congestions within
distant network, malfunctioning distant
station and central office equipment. Such
diagnostic information is invaluable in
maintaining a constant check on service
quality and on equipment and line conditions. Figure 5 shows the traffic load distribution as part of the 24-hour day summary. The graph clearly displays the peak
periods in the late morning and afternoon
hours for United States originated outbound international calls.
The peaks are well pronounced despite the
prevailing 3-hour time difference across
the continental United States. The graph
of figure 6 reveals some interesting information on inbound international telex calls
from Europe destined to subscribers in the
TWX network. Since similar projections
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the european
broadcaster's attitude
toward satellite
technology

F

broadcasting, the space age began
on 10 July 1962 with the launch of
Telstar-I, the first large-scale attempt to
test the feasibility of a communication
satellite and associated earth-station facilities for telecommunication and television
purposes. Since that moment it has in
principle been impossible to plan for the
future of broadcasting without taking
satellite technology into account.

by 01 af RYDBECK
Director-General
and
Edward W. PLOMAN
Deputy Director-General
Swedish Broadcasting Corporation

OR

It would not be possible in a short paper
to describe in full the reactions of European broadcasters to an innovation which
could decide the future course of human
communication, their attitude toward a
phenomenon whose consequences range
from hardheaded negotiations about tariffs
per minute to new dimensions in broadcasting, and which could push them into
contact with new political, social and
economic problems. We will therefore
restrict ourselves to a number of observations, some of which reflect a general opinion among European broadcasters, while
others will have to be seen as statements of
a more personal nature.

General remarks

Space communications demand close attention for a number of reasons. Among these,
the most important are the unexpectedly
rapid scientific-technological development
in this field, the difficulties arising from
the wide gap between technical developments and inadequate institutional and
72
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organizational structures to deal with those
same developments, the number of rapidly
advancing national, regional and international projects being undertaken, and
the political, economic, social and cultural
implications of present plans and foreseeable future developments.
The probable effects and implications of
space communications used for broadcasting purposes must be seen against the
background of the general political, social,
economic and technological environment
into which they are introduced.
First, it should be noted that communications are an integral part of space activities
generally, that the communications aspect
is in fact one of the most important factors
in space research and exploration, since
without communications no meaningful
human activity in space would be possible.
Since communications have this central
position in all space activities, it is to be
expected that communication satellite techniques will develop at least at the same rate
as space technology generally or possibly
faster. Space communications are part of
the general electronic communications
explosion, which is one of the most typical
and significant developments of our days.
All predictions made about communication satellite technology up till now have
fallen far short of the mark. This has lead
to a situation in which although the satellite systems exist, and will soon be numerous, very little thought has been given
as to how they could best be used and even
less to the institutional arrangements that
will be necessary to exploit fully this new
medium for the benefit of all.

Just as the development and possible uses
of communication satellites will be greatly
affected by the development of space
activities, they will also be greatly influenced by technological development in general. In particular, as has already been indicated, the entire field of electronics will be
of crucial importance. Technical innovations and new combinations point to new
patterns and structures of communication
uses. As examples could be mentioned the
already existing technical capability of
achieving electronic distribution of newspapers, electronic communication between
men and computers or between computers
themselves, projects for integrated electronic telecommunication service in the
home connected to a world-wide system
etc. All these developments, as also space
communications, depend on advances in
electronics and should be viewed together
as part of the same general technological
context and environment.

Situation of broadcasters

Any attempt to describe the attitudes of
broadcasters—in any part of the world—
toward satellite communication must be
seen against the background of the position of the broadcaster, of his relations to
governments, telecommunication administrations and viewers, his objectives and
his role in society.
Historically, both telecommunications and
mass media have developed according to
the concept of national prerogative and on
the basis of national structures that have
served as a point of departure for the international co-operation necessary for the
regulated use of radio waves. Fully developed space communications will go beyond
these national structures and, thus,
beyond the present forms of international
co-operation.
The interaction between space communications and mass media has already proved
of great importance, particularly to broadcasting and potentially also to the press,
the news agencies, etc. The effects of this
interaction must be seen against the background of the explosive development of
radio and television all over the world,
which has turned the electronic mass media
into a factor of first magnitude, politically,
economically and socially. The importance

of television in particular one can foresee
will be further enhanced through the use
of space communications.
The revolutionary developments in satellite technology have in a few years made
possible television transmissions previously
deemed impossible. The existing telecommunications satellite systems can however
be seen above all as a complement to
present telecommunications networks,
since so far they only provide for point-topoint transmissions from one sending
earth-station to another receiving earthstation. The telecommunications and
broadcasting administrations and agencies are, as before, in full control over what
reaches the public. However, in view of
the larger geographic coverage, the faster,
more secure and varied service the satellite
systems can offer, the international aspects
have, from the beginning, been the most
important.
In the next stage, distribution satellite
systems will make possible transmission
from an earth-station via a satellite not to
one—or several—nationally centralized
receiving earth-stations, but to a great
number of local area reception stations
from which distribution to individual
receivers takes place in the present manner.
The consequences of the introduction of
such satellite systems will be quite different from those following from the introduction of point-to-point communications.
Not only may they lead to changes in
relations between telecommunications and
broadcasting but international use of distribution satellite systems will demand a
whole series of new arrangements on the
international level.
In the third stage of development it will be
possible to transmit programmes from one
earth-station through broadcast satellites
directly to individual receivers. With the
help of a fully developed satellite system
using only three satellites it would in principle be possible for one sending earthstation to reach 90 per cent of the world
population. It is obvious that the present
telecommunication and broadcast structures will be radically changed by such a
development.
International arrangements and regulations have in fact been necessary both to
ensure satisfactory national telecommunication services and to make international

communications possible. Symptomatically, it was in the telecommunications
field that the first international organization, on a functional level, was created,
the present International Telecommunication Union — ITU. Two important
trends in the work of the ITU should be
noted. One is the evergrowing expansion
of the tasks of the ITU due to increasing
demands for international standardization
and frequency allocations for an evergrowing number of new users and services
that arise as a consequence of progress in
communications technology. The second
is a tendency towards a change in the
criteria for international action and cooperation. While in the beginning the
necessity of overcoming such negative
factors as interference provided the main
basis for co-operation, the emphasis now
more and more is coming to rest with such
positive factors as security and welfare.
Both those trends have important implications for such a new field as communication satellites. Because of their scope and
impact they, more than any other medium,
seem to embody a development pointing
to the urgent need for criteria of international action that are in keeping with the
nature of the technical media and for a
positive approach from a social point of
view.
The ITU, through its mandate, has the
responsibility for the technical planning
and co-ordinating aspects of this new
medium. The Union cannot, however, solve
non technical problems which do not fall
within its competence. In view of the
rapidly expanding new technology whose
implications go far beyond the realm of
telecommunications in the classical sense
the question must also be put whether the
structure of such bodies, national or international, which has been conditioned by
the gradual emergence of new technical
means is the most adequate to deal with
this new development.
Since broadcasting, like telecommunications, has developed on a national basis,
with a wide variety of systems having been
adopted in the world, a survey of the
objectives, status and programming policy
of these systems is necessary for an understanding of the use broadcasters have
made and might make of space communications.
Whatever may be the legal form adopted
in the various countries for the establish-
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merit and operation of broadcasting services, in all countries these services are
subject to special regulations due to the
characteristics of the medium itself.

It is obvious that the use of space communications by broadcasters will depend also
on the objectives pursued by the various
broadcasting systems.

It can therefore be said that governments,
in view of the technical difficulties resulting from the limited number of frequencies
available, the importance of broadcasting
in the formation of public opinion and the
incidence of their operations on law and
order, have found themselves obliged to
bring broadcasting activities under regulation.

These objectives can be seen to a certain
extent as being correlated with the status,
structure and mode of their financing and
with their function within the general
framework of mass media in each country.
It has often been said that broadcasting
should fulfil three main functions: to
inform, to entertain and to educate, and
that a definition of the role of broadcasting
in a particular country or region can be
made according to the emphasis given to
each of these functions.

However, the character and objectives of
a broadcasting service do not only depend
on its relation to government but also to
a large extent on its mode of financing.
This wide variety of structures and organizations not only makes the relations between broadcasters and governments vary
from country to country, but also the
relations between the broadcasters and
the telecommunications agencies, which
is of particular importance in the context
of the present study. While in certain
countries the broadcasting organizations
themselves own and operate all physical
plant including transmitters and circuits,
in others countries the broadcasters own
and operate only the programme production facilities whilst the transmitters, relay
stations, land-lines, etc., are owned and
operated by the telecommunications entities, e.g. in Europe the Postal, Telegraph
and Telephone Administrations (PTT), in
the United States the common carriers,
etc. Even if in most countries a distinction
has been established between the telecommunications function and the mass media
function of broadcasting, there have always
been certain areas of contention, particularly between the governmental PTTs and
the broadcasters in Europe. This can partly
be explained by the fact that the PTTs were
originally set up to provide telegraphy and
telephony services, which in character are
quite different from the services demanded
for broadcasting directed to the general
public. Furthermore, broadcasting nationally, but particularly internationally, as
in the case of Eurovision has come to
demand a number of new services which
the PTTs traditionally have not provided.
The divergence between these two different
functions has to some extent been re-emphasized by the advent of communications
satellites used both for telecommunications
and broadcasting purposes.
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The role of broadcasters and, consequently,
the kind of use they would wish and need
to make of space communications would
therefore vary with the emphasis of each
function. Since there is, however, one area
of interest that all broadcasters share,
namely news and current affairs, it is not
surprising that news and current affairs
programming has provided the material
for most of the satellite transmissions for
television purposes.

International aspects of broadcasting

Even if the development and organizing
of broadcasting have taken place within
a national framework, there have also
been from the beginning various forms of
international co-operation on different
levels and with different objectives.
Broadcasters soon found that for national
broadcasting the national product alone
was insufficient. Whether by radio relay
or cable, sound broadcasting endeavoured
to broadcast programmes obtained from
abroad and to arrange for news reports by
correspondents sent out to other countries.
To make this possible on any scale, cooperation between various broadcasting
organizations was needed in order to
arrange for technical and other facilities,
for agreements on the transmission of
concerts and opera performances, etc.
Alongside with these electronically conditioned transmissions, there gradually also
grew up a lively interchange based on
recorded programmes, manuscripts and
other informational material.
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The arrival of television using the VHF
and UHF frequencies, whose propagation
conditions are severely limited, tended
on the one hand to reinforce the national
characteristics of broadcasting but, paradoxically, on the other hand also to make
necessary new forms of international cooperation in order to surmount the technical limitations. Social structures are to
no small extent conditioned by communications techniques: the development of
such social structures as Eurovision and
Intervision grew out of the need of broadcasters to put coaxial cables and microwave relays to the best use for programme
purposes. It is evident that social structures will be equally conditioned by the
introduction of communications satellites.
Apart from such multilateral co-operative
enterprises as Eurovision and Intervision
and apart from a few cases, where it has
been possible to establish regular bilateral
relations and exchanges between television
organizations, on equal terms, international television activity has in many cases
been as national in its character as that of
short-wave sound broadcasting. In those
countries where television developed first,
the economic and social conditions allowed
in general for it quickly becoming one of
the main mass media. Television organizations in some of these countries soon turned to other countries for a continued expansion, through arrangements for setting
up television stations and services, for
placing or selling of programmes and/or
advertising. This activity has in many cases
been undertaken chiefly on the basis of the
traditions and objectives of the television
organizations in the country of origin. One
kind of television structure has thus often
been introduced into social contexts, where
communications structures and needs may
greatly differ from those prevailing in the
country of origin. This problem is mentioned here as a background to an explanation of certain attitudes and fears that have
been expressed in many countries over the
introduction and use of space communications.

Regional and international broadcasting
unions

We have seen that broadcasters recognized early in their history the need and
value of close co-operation on the inter-

national level. Apart from the consequences of the physical nature of radiowaves mentioned above, the imperative
reasons for such collaboration have been
given as the similarity of problems arising
from the operation of broadcasting services in different countries, the need to
organize programme exchanges between
broadcasting organizations, the complexity
and interdependence of the problems posed
from the technical, artistic and legal
points of view, which called for a close
collaboration between the engineers, programme staff and jurists of the different
countries.
To this could be added the need for consultation and co-operation on the policy and
administrative level, which has become
ever more important with the growth of
television and the ever-growing scope of
problems encountered by the broadcasters.
As an example, we will describe the work
of the European Broadcasting Union
(EBU). In the programme field, the main
task of the Union has been to facilitate
and organize exchange of programmes between members, which on the television
side includes multilateral transmissions
over the Western European television network (Eurovision), programme exchanges
between Eurovision and its Eastern European counterpart, Intervision, and intercontinental transmissions via satellites.
In the technical field, as in the other fields
of broadcasting, the activities to which the
EBU attaches the greatest importance are
those calling for common action or a
common viewpoint on the part of the
members. These include both questions of
principle which may affect the whole
future of broadcasting, such as the introduction of new techniques, and matters of
operational routine such as international
programme exchanges within the framework of Eurovision, the standardization
of tape recordings, and research work that
can only succeed by a combined effort.
The raison d'etre and the justification for
the EBU are the interests that are common
to its members, and it follows that common interests are best furthered through
joint action. In the legal field this is obvious
since programme production and programme exchanges between organizations
in different countries involve rights that
are usually controlled on an international
basis and can only be properly secured
when this is taken into account. For many

decades copyright has been governed by
multilateral Conventions, and the same is
true now of the rights of performers and
those of the phonographic industry. The
music publishers have also joined together
in an international association. Copyright
works, the performances of musicians,
singers and actors, commercial records
and editions of operas, musical comedies
and symphonic music are all the raw
material of broadcasting, as are the films,
works of visual art and shows of all kinds
that are consumed by television in vast
quantities every day. In addition, the development of certain new technical devices
made it necessary to protect the broadcasts
themselves against unauthorized appropriation by outsiders. Apart then from
participating in the work on international
treaties and domestic legislation, the EBU
assists in the working out of international
and national contracts.
If in the United States the use of space
communications has largely followed the
national pattern of broadcasting, on the
European side this use has been as much
decided by the co-operative patterns created through the common activity (Eurovision), as by purely national programming patterns. Since Eurovision in the
terms of an American observer is also
" a massive test case of the opportunities,
and the limitations, involved in developing regional and intercontinental networks ", its achievements and shortcomings are important for the future use of
space communications by the broadcasters.

Programming
The present use of communication satellite systems by broadcasters tends to fall
into a few well defined categories:
® live transmissions of events of major
importance which have in fact provided
the most conclusive and dramatic proof
of the impact and importance of television use of communication satellites;
• transmission of news items, reports by
correspondents, etc. for inclusion mainly in the regular news programmes of
the various television services, either
live or recorded; this type of use has
already become an almost indispensable
means of extending the flow of information which has been traditional to

radio and also to television. It should
not even be necessary to point to the
impact of the image in order to stress
the imperative necessity for television
of being able to present news that is
balanced and exhaustive not only in
words but also in images;
® programmes specially arranged with a
view to plan programming in terms of
the new facilities provided by satellite
facilities; examples are the Telstar and
Early Bird inaugural programmes between North America and Europe, the
" Our World" programme and the
American " Town meeting of the
World ". So far such programmes have
been rather the exception than the rule
due to the high costs and the amount
of preparatory work involved and the
still quite real difficulties of getting a
great number of television services with
different objectives, outlooks, production procedures and standards to work
together harmoniously. It is to the credit of the imagination and perseverance
of the programme staff of television
services in many countries that such
truly international ventures have been
possible at all; and it points to the
future when it is hoped that television
services in a great number of countries
can agree to work around commonly
accepted themes as was the case in the
" Our World " programme.
In terms of the present point-to-point
transmissions there is in fact a difference
of principle between using satellite facilities for transmitting coverage of events of
actuality either live or as recorded news
items, as against a live programme produced in co-operation by a number of
television services. In principle, the national television services are in the first case
in a position to decide what reaches their
national audiences. This control is absolute when it comes to new items that are
recorded and edited; in the case of a live
transmission of a major event the power
of decision is exercised in terms of transmitting or not transmitting the event and
of providing a commentary in the national
language, either on the spot or otherwise.
In the case of internationally co-produced
live programmes the problems, however,
are different. Since a series of unco-ordinated or unrelated " picture postcard " sequences from a number of countries will
no longer satisfy the public, the television
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organizations must together agree on
subject matter, treatment, presentation, etc.
This implies acceptance of certain common
ground-rules for international programming of this kind. The EBU and its members have had experience in dealing with
such problems arising out of the necessity
to create a common ground on which to
base the co-operation between broadcasters with widely differing characteristics.
The principles adopted in such cases
clearly show a will to base the production
of such projects as far as possible on
programme decisions, made by appointed
programme staff, with the widest possible
consultation compatible with the necessity
of having one person or group of persons
who make final decisions. It is obvious
that major, more or less spectacular,
projects of this type will inevitably lead
to differences of opinion on the programme
value of suggested sequences, different ways
of presenting a subject, etc. While these
problems are real and have to be faced,
the mere fact of such an internationally
co-produced programme having been produced and broadcast proves that they can
be overcome.
Despite the differences in statutes, objectives and operative conditions, the broadcasters in Europe had already managed,
at the time of the advent of space communications, to solve a number of problems
and had adopted certain procedural and
operative rules for international television
transmissions and exchanges. The broadcasters, however, found themselves confronted with, to them, a bewildering array
of agencies involved in satellite operations
on various levels.
In order to get access to the satellite
systems, the broadcasters had to negotiate
and deal with the various authorities and
agencies involved in satellite operations.
However, as was noted above, while the
broadcasters themselves had managed to
work out certain rules and procedures for
international co-operation, which were
flexible enough to be applied also to satellite transmissions, they found themselves
faced with a fluid, ambiguous situation on
the side of the agencies responsible for
the satellites. In part this can be explained
by the fact that technical development had
progressed too fast for the policy makers
to evolve adequate social structures at the
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same pace. This also reflected the lack of
appreciation in many quarters of the importance and function of space communications, which partly resulted in this technological innovation being dealt with in
accordance with rules and social patterns
established for other purposes.
Even if it would be impossible to understand the reactions of the broadcasters
without reference to the general arrangements made for the operation and use of
communication satellites, we can in this
context only attempt an analysis of some
of the problems encountered.
From the broadcasting point of view,
there are a number of problem areas all
with the'ir own specific problems, involving
different parties, different contexts and
different sets of conditions. First there is
the political and general policy area. Political differences are bound to make themselves felt in an area of activity as sensitive
and important as broadcasting. In their
operational approach to satellite communications, broadcasters have by tacit agreement tried as far as possible to avoid or
circumvent the political issues and to
concentrate on the issues which are their
responsibility. Notwithstanding, they have
at times found themselves unwillingly involved in controversies which go beyond
their mandate and their objectives. Political issues must of course be solved on a
political level, nationally and internationally, and this is clearly not the task of
broadcasting. The broadcasters therefore
look to the governments and international
organizations to obtain the solutions which
will establish the institutional framework
and operational rules which will give
broadcasters the opportunity of making
full use of the new possibilities opened by
space communications.

governing their use. To a certain extent
the broadcasters have felt that they—and
the general public—have been given the
wrong impression concerning the availability of satellites for television purposes.
Publicity efforts which have aimed at creating a public awareness about the achievements and the promises of communication
satellites have for natural reasons concentrated more on the spectacular television
transmissions than on telephone calls.
However, if broadcasting provided publicity through its transmissions, the broadcasters naturally enough expected to be
able to use satellite facilities in a way
compatible with the promises implicit in
the publicity.
When setting out to secure agreements for
the use of satellites, the broadcasters found
themselves faced with a number of agencies whose involvement in satellite operations was varied and whose interests and
objectives did not always coincide. The
main problems concerned the conditions
of access to the satellites of which the
question of tariffs was one of the most
important; they also became the subject
of numerous meetings and only after
broadcasters had abstained from using
satellite facilities for anything but international events of overriding importance
was it possible to reach agreements which,
while not satisfactory to the broadcasters,
at least made satellite use possible.

At the same time, experience proves that
in so far as rules or procedures, which
directly affect the broadcasters and their
operations are adopted, without the broadcasters being consulted, the results often
are less than adequate. As in all other fields
it is essential to associate in the working
out of policy regulations those who are
supposed to work according to this policy.

There were, however, certain other areas
of contention which were of much greater
importance from a point of view of principle. First of all, the original rules of
procedure agreed upon by the satellite
authorities would permit the telecommunications administrations to withdraw the
satellite from availability for television
without notice in certain cases, granted
that these were described as " circumstances severely affecting the public transatlantic telecommunication service". In
the opinion of broadcasters this amounted
to placing broadcasting, which is a public
service just as telecommunications are, on
an inferior footing as compared to the
telephone and telegraph services. The EBU
and its members on both sides of the
Atlantic obviously could not accept this.

A further difficulty for the broadcasters has
been the lack of clear statements concerning both the objectives of the various
satellite programmes and clear principles

Above all the original rules incorporated
one principle, which was entirely unacceptable to broadcasters all over the world.
The telecommunications administrations
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reserved for themselves the right to decide
whether a proposed television transmission
was of such " overriding " importance as
to warrant the interruption of telecommunication traffic, the reason for this rule
being that the capacity of the satellite at
that time did not allow for telephone
traffic simultaneously with a television
transmission. While understanding the
necessity for establishing a priority system,
the broadcasters could not accept this rule.
It would have meant accepting that the
PTT administrations should be allowed
to exercise a discretionary power of decision over the contents of a transmission.
The EBU General Assembly had already
earlier expressed the view that a communication satellite system in the present stage
of development in principle was not different from a comparable telecommunication
medium using traditional means and that
any agency, whether private or public,
responsible for operating the system was
to be regarded as a " common carrier ",
duty-bound to accept the message entrusted to it and deliver it to the point of destination without any discretionary powers
whatsoever to exclude it from traffic, save
in the exceptional cases specifically provided for in the International Telecommunication Convention. To broadcasters this
in fact became a question of guarding
against interference, at the national or
international level, in the exclusive responsibility of broadcasting organizations themselves for the contents of their programmes.

the use of future satellite systems can be
seen as:

Future systems will comprise a much larger
number of channels and so allow telephony
and television transmissions to take place
simultaneously. A number of questions
related to the economics and financing of
such space communications systems arise.
The incidence of tariffs on the use the
broadcasting organizations feel they can
make of satellite facilities in terms of
economic considerations has been shown
above. If, in keeping with the resolutions
adopted by the United Nations General
Assembly and the UNESCO General Conference, it is a commonly agreed aim that
communication satellites should be available on a global and non-discriminatory
basis and should be used for the common
good, it follows that broadcasters should
be put in a position to fulfil their function
of giving a public service.

The problems that broadcasters have
encountered in the legal field have fallen
into the realm both of public law and of
private law.

From the broadcasting point of view some
of the still unresolved questions concerning

— what type of institutional arrangements
are most adequate to satisfy the needs
of various users of satellite systems,
particularly with reference to the unique
requirements of broadcasting as well as
of other mass media such as the press;
— what arrangements are appropriate for
the financing of satellite systems; if
designed for a number of users, what
rules of priority and of payment for
use should be adopted with due regard
to the duty of broadcasters to provide
continuous service to their audiences;
— would satellite systems intended for
broadcasting, in terms of such national—and international—objectives as
education, best be financed through
commercial operations, through state
grants or through other arrangements ?
There are further problems of importance
to broadcasters both in developed and
developing countries, which touch on such
questions as the integration of projected
satellite facilities, particularly earth stations, in the general communications planning of a country or a region. Here again
it would seem that present organizational
structures are barely adequate to deal with
questions which go beyond the traditional
limits of communications planning and
organization.

Mention has already been made of certain
problems pertaining to public law in relation to access to earth stations and to satellites, priorities accorded to various public
service users of satellite facilities, etc.
In the realm of private law, certain questions related to advertising and libel have
retained the attention of jurists in Europe
and America. Advertising or sponsorship
which is permitted on one side of the
Atlantic may not conform to the rules on
the other, so that the case could arise where
a broadcast which is lawful at the point
of origin would no longer be so on arrival.
However, such problems could be solved
by prior consultation between originating
and receiving organizations regarding

removal of, or necessary changes in, the
advertising material. Another difficulty
might arise out of differences in national
legislations concerning libel, whereby a
broadcast starts out lawfully but is
libellous on arrival.
From a legal point of view, the prospects
for transmissions of artistic programmes
via satellite between, say, North America
and Europe, appear to be problematic for
the time being. Difficulties would derive
from the fact that many works which
still enjoy copyright protection in other
countries no longer do so in the United
States. When it comes to the " neighbouring " rights of performing artists, new
types of agreements would have to be
concluded between the broadcasters and
performers' organizations covering intercontinental relays. No such agreement
exists at the present; the negotiations are
likely to prove difficult since there exists a
natural and understandable divergence of
interests between broadcasters and performers.
In general, it can be said that these legal
problems will come much more to the
fore with distribution and particularly
direct broadcast satellite systems.
It has been maintained that there are some
limitations inherent in the use of satellite
systems which would tend to reduce their
usefulness for television purposes.
Time-zone differences have thus been
mentioned as a real obstacle. In this respect
it could first of all be pointed out that the
more important the occasion, the less of
an obstacle are the time-zone differences.
For more normal occasions the time-zones
do present a problem for live transmissions.
So far, however, satellite routings have
been established mainly in east-west or
west-east directions, where this holds true,
while the entire spectrum of transmissions
in north-south, south-north directions is
still unexplored. Furthermore, certain
limitations so far imposed by time-zone
differences in a west-east direction have
in fact been overcome by the use of satellites. Previously, the European television
organizations had to ship their news
material or correspondents' reports by
plane from North America, which effectively meant a delay of up to one day
since most of them would have their impor-
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tant news programmes in the evening and
not at early morning hours, which would
fit in with the plane schedules. Through
satellite transmissions it has become possible to receive and broadcast visual material covering events of the same day.
The language problem has also been underlined. This is a problem that has faced both
Eurovision and Intervision. A number of
different procedures have been applied to
surmount it. In general, for a live transmission there exists the possibility of each
receiving organization giving a commentary in its own language over the image common to all receiving organizations, mixed
with the ambient local sound (crowd
noises, ceremonial music, etc.) which
appropriately is also called internations
sound.
Satellite transmissions from the United
Nations Security Council debates have
been done with simultaneous translation,
provided by national television services
either in New York or at the national
distribution point. Various methods involving consecutive translation have also been
tried.
If the language problem can be solved in
the case of certain types of programming,
such as news and current affairs, it becomes more difficult in the case of educational programmes transmitted over satellites. On the other hand, there are in the
world vast enough areas with the same
language or at least knowledge of the same
language to open up great possibilities in
this field. In other cases, as in regions with
different local languages, the attempts so
far made with multi-language sound on
different sound channels, sub-titling, etc.,
would probably go a certain way towards
a solution of these problem. Current work
on electronic translating machines points
to new possibilities for overcoming the
language problem.
The most serious problem, however, is the
lack of technical standardization. There
exists to-day in the world a number of television systems with different technical
characteristics (different line standards,
different colour television procedures, etc.).
Live programme exchanges have only been
possible because broadcasters developed
equipment for conversion from one standard to another. While this method with all
its limitations makes electronic programme
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exchanges possible in present circumstances, the international use of distribution and direct broadcast satellite systems
will to a large extent depend on new
arrangements to harmonize the various
television systems. This problem cannot be
solved by broadcasters; it requires agreement on the international, intergovernmental level.
The use broadcasters would wish to make
of satellite facilities for point-to-point
transmissions in the future will depend on a
number of factors, many of which cannot
be solved by broadcasters alone. In the
first place, problems concerning access
and availability must be solved, in the
second tariffs must be adopted which would
make satellite transmissions a normal part
of television programming.
Taking present use as a starting-point, it
is natural that broadcasters would wish
first of all for the extension of satellite
facilities so that transmissions of news and
current affairs programmes could take
place from and to all areas of the world,
some of which can only be covered at great
expense and with difficulty on special
occasions. In fact, communication satellites will make possible a greatly increased
flow of information and news in the world.
In many other programme areas, the immediacy of experience which television can
provide could be used for live transmissions
of events of all kinds, whether sports or
arts. Even if the public in a country cannot
be expected to follow the daily rhythm of
another, it would be technically possible
to transmit an event all over the world,
for live broadcast where suitable, for
recording and subsequent broadcast in
other areas. If such flexibility were to be
asked for, the technicians could be expected to provide it.

g|§
Concluding remarks

In this study it has only been possible to
mention briefly some of the problems of
concern to broadcasters as users of space
communication systems and to give an
indication of the direction in which certain
solutions might be sought.
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In general terms the development of space
communications—and of their use—should
be judged not as an isolated phenomenon
but as part of the communication and information revolution. Technological innovations in many areas in combination with
communication satellites, capable of providing more and more varied services
than is generally recognized, will in all
probability transform our communication
environment. However, thinking and action on the political, social, economic and
cultural levels seem to be less advanced
than the engineering concepts and forecasts. The gap between technological
innovations and inadequate institutions
is understandable if one takes into account
the extreme speed of scientific development
but it is none the less fraught with risks.
It already seems evident that broadcasting
will be one of the focal points of developments both in applied space technology
and in communication technology. At the
same time it should be noted that whereas
during previous stages of telecommunication development, various uses of radiowaves were introduced separately in time
and therefore treated separately, there is
now no longer a technical need for a
distinction between various forms of
communication. Society has a large measure of freedom to make choices according
to the priority it wishes to give to different
social and cultural objectives.
(Original language: English)

the dioscures project
system of telecommunications,
air traffic control
and navigation by satellites
by B. MANUALI
in charge of Navigation
Programmes, CNES, France

N January 1967 the Centre national
d"etudes spatiales (CNES) and the
Secretariat general a VAviation civile agreed
on the definition of the main characteristics of the project Dioscures, a system
for telecommunications, air traffic control
and navigation by means of satellites.
Since then, technical studies have been
carried out and main equipment is being
developed. The proposed system will enable
air traffic control centres to provide continuous position determination for aircraft
in the common visibility zone of two geostationary satellites. Furthermore, it will
establish dependable and good-quality
communication links between aircraft,
control centres and other users (airlines
and shipping companies, meteorological
services, etc.). The system will initially be
implemented over the Atlantic, mainly to
serve the North Atlantic region, to be progressively expanded to cover the whole
world.

I

1. Economic advantages
Air space, contrary to currently accepted
views, is not unlimited and the risk of two
aircraft colliding cannot be overlooked. In
fact, the majority of aircraft take a certain
number of privileged routes, since between
two airports there is always a route which
is more economical than others for aircraft
equipped with engines of similar perfor-

mance and designed to fly at a certain
altitude.
For safety reasons a system of parallel
routes has thus been established over the
North Atlantic which separates aircraft
laterally by 200 km (120 nautical miles),
longitudinally by at least 15 minutes flying
time (this, at the present speed of subsonic
aircraft also provides a separation of close
on 200 km) and vertically by 600 m
(2000 feet). It is understandable that, in the
circumstances, it takes relatively few aircraft to saturate the air space or, more
exactly, to necessitate assigning to aircraft
routes that are very far from the optimum
route. This means not only that some aircraft suffer the penalty of greater fuel
consumption and loss of time, but also
that the day will come when each aircraft
will have to carry larger fuel reserves in
case the route assigned it is very far from
the optimum route.
However, improvements in airborne navigation equipment will probably make it
possible in the near future to reduce
lateral separation to 90 nautical miles for
subsonic aircraft and 60 nautical miles for
supersonic aircraft which will have a
longitudinal separation of only 10 minutes
flying time. Even then, the penalty in the
case of the North Atlantic will increase
very rapidly from 1970 onwards as the
curves in figures 1 and 2 show I1]. These
curves mark the differences in penalization

between the prospective future standards
just mentioned and the new standards
(30 nautical miles, 5 minutes flying time,
2000 feet) which will be obtained thanks to
the use of a system such as Dioscures.
The values have been derived from generally accepted assumptions concerning air
traffic growth, i.e., 125 aircraft simultaneously in flight in 1973 over the North
Atlantic region and 160 in 1977. These
figures, however, may be on the conservative side, in which case the problem
could be even more acute.
An increase in air space capacity will not
however solve all the problems of civil
aviation. There is another that is at least
as difficult, namely, the improvement of
air-ground communication. It is a known
fact that present HF communications are
mediocre in quality and that their availability leaves much to be desired. This situation cannot be allowed to continue in the
age of supersonic and large-capacity jets.
It is therefore vital to design a reliable,
high-quality world-wide air-ground communication system capable of progressive
expansion. This service will be used both
for control requirements and by other
users, in particular the airlines, which
could then rent it on a one-minute-of-call
basis. In the Dioscures project, minimum
capacity is 4 voice channels and 2 telex
channels, but this will probably be increased to 6 voice channels. An estimate
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has been made of the annual revenue from
renting 3 to 5 voice channels to airlines
(the last channel is used by control and the
meteorological services). This revenue,
shown graphically in figure 3, is based
on a rental of 45 French francs per minute
(9 US dollars) and a report charge of
45 F.fr. for setting up calls. The revenue
from renting two telex channels is estimated
at 4 million francs/year (SO.8 million) at
a rate of 15 F.fr. (S3) per minute and with
a connexion charge of 15 F.fr.
However considerable the economic advantages to civil aviation of the Dioscures
system may be, the possibility of using this
system for maritime navigation must not be
overlooked. The requirements of merchant
shipping as regards telecommunication
channels and an " all-weather " navigation
system are already clearly apparent, and
efforts could be made to reconcile the
demands of aviation and shipping, especially since civil aviation requires a service
able to cope with high traffic peaks (there
are two peak periods daily on the North
Atlantic), and outside those peak periods
there is surplus capacity in the system.
Annual revenue from voice channel rental
has thus been estimated at approximately
30 million F.fr. ($6 million) for a 4-channel system and 50 million (110 million) for
a 6-channel system. Furthermore, it is
80

proposed to provide ship locations automatically every 4, 6 or 8 hours at a price
of 10 F.fr. (12) for each location. If, for
example, the shipping companies chose to
have their ships located once every 8 hours,
the capacity of the system over an area like
the North Atlantic would exceed 10 000
ships, while the annual revenue would
reach 43 million Fr.fr. a year, assuming
that 4000 ships were equipped.
Shipping lines should find it greatly to their
advantage to be equipped, from the point
of view both of fleet management and of
operating costs (automation of ships,
improved course-keeping ...). The large
transmission capacity of Dioscures and its
potential as a navigation system would
offer users a high degree of adaptability to
their particular needs.

2. Basic options of the Dioscures system
In designing an aeronautical and maritime
system, a certain number of data, technical,
operational and economic factors and
constraints, have to be taken into account.
First of all, it was necessary to define a
system for world-wide use, capable of
steady expansion to keep pace with the
growth of air and sea traffic. The system
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Figure 1 — Savings obtainable by reducing
operations from
15 min
( 5 min
1.5° (90 nautical
I 0.5° (30 nautical
miles)
i ° |
miles)
600 m (2000feet) j
I 600 m (2000feet)

Figure 2 — Savings obtainable from a reduction
in minimum separation from
10 min
If 5 min
60 nautical miles |
1 30 nautical miles

Figure 3 — Annual revenue from renting 3 (or
5) voice channels and 2 telex
channels to airlines

Figure 4 — Coverage of an 8 satellite a worldwide system.
The arrows indicate the coverage
zone for each satellite. The main
air routes are also indicated

Figure 5 — Links between earth station and
aircraft.
Repeaters A and C are for position
determination and repeaters B and
D for communication

would have been unavoidable in any case
because air traffic control requires centralized " position" data with a known
error distribution.
Lastly, the technological possibilities both
of the satellites and of the equipment
carried, especially in aircraft, had to be
taken into account. This in turn raised two
fundamental problems: what type of system should be used, and on what frequency
should satellite-vehicle links be established ?
2.1 Type of system employed
Three main systems could be considered:
• the transit type system using low altitude
satellites;
• a system based on a single geostationary
satellite, permitting accurate angle measurement, by means of large interferometers carried on board, and range
measuring;
• a system based on 2 or 3 geostationary
(or 24-hour orbit) satellites, using range
measuring.
had to be permanently available and its
performance, i.e. transmission quality and
navigational accuracy, had to be such as to
satisfy the greatest possible number of
potential users.
The cost of airborne or seaborne com-

ponents also had to be kept to a minimum
and the first step to ensure this was to
assign the " position computing " function
to an earth station so that the aircraft or
vessels would not have to carry a computer
as well as the location repeaters. This

Study of the two first types of system soon
revealed major operational limitations. The
main arguments against low-altitude satellites were the lack of permanent availability, satellite-tracking problems and the
difficulty of combining the navigational
and communication functions. With the
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Figure 6 —: VHF: aircraft position error in 95 %
of cases
Figure 7 —■ VHF: vessel position error in 95 %
1 of
cases
single interferometric stationary satellite,
accurate angular measurement presented
major technological difficulty and the
reliability of the system left much to be
desired. Preference therefore went to a
range-measuring system employing 24-hour
satellites.
Since a centralized system was necessary
for air traffic control purposes and as this
would eliminate airborne or seaborne
position computers, a 2-satellite system
was chosen. This had the advantage of
minimum cost for the space sector combined with high reliability for minimum
service (e.g. one location line and 2 speech
channels). Stationary rather than 24-hour
satellites on circular, equatorially inclined
orbits were chosen. This avoided hard
satellite tracking constraints for earth or
mobile stations*, while coverage of the
polar regions (beyond latitude 75°) was not
felt to be a big advantage in view of the
very small number of flights over these
regions.
Figure 4 shows the coverage areas for a
world-wide system with 8 stationary satellites, in which the vast majority of air and
shipping routes are served. Figure 5 shows
all the various links but, before going into
details, let us see how the UHF frequencies
of the L band (1540-1660 MHz) came to be
chosen for satellite-vehicle links.
2.2 Choice of frequency
In view of the number and width of the
radio channels to be transmitted, two
frequency bands could be envisaged:
— the VHF
136 MHz,

band

between

118

and

— the L band in UHF between 1540 and
1660 MHz.
It very soon became clear that there were
serious limitations on YHF band performance.
In the first place, range measurements were
found to be subject to considerable error
for two entirely independent reasons: the
ionosphere and the multiple path phenomenon (parasitic reflection of radio waves
on the sea and their combination with the
direct wave).
The ionosphere causes a range measurement error that varies inversely with the
square of the frequency. In YHF, this error
reaches 3800 m at noon for an angle of
* Earth station antennae have a diameter of
4 metres (about 1° beamwidth) so that there
are no stringent constraints for tracking.
Nevertheless, it is necessary to ascertain with
good accuracy the satellite positions obtained
by triangulation from three known points (e.g.
Paris, Washington, Rio de Janeiro) at each of
which there is a station, similar to a mobile
station, that is interrogated every 150 seconds.
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7
elevation of 10° during years of maximum
sunspot activity; it can also vary suddenly
as a result of magnetic storms provoked by
sunspots or causes of which we still have
very little knowledge. These sudden variations may range from —75% to +50%
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[2,3,4], so that all corrections prove very
difficult, if not illusory.
The multiple path error is due to phase
combination on board the aircraft of the
direct wave and the wave reflected by the
sea. Because of the good reflectivity of the

Figure 8 — L band: aircraft position error in
95 % of cases
Figure 9 — L band: vessel position error in 95 %
of cases
subject of thorough mathematical study [5].
The curves in figures 6, 7 and 8, 9, 10, 11
show what can be achieved at VHF and in
the L band when the mobile station is on
an aircraft (with all types of errors) and
when it is on a ship (without altitude and
multiple path errors). These curves have
been traced with a mathematical model
simulating, as far as possible, the ionospheric and multiple path errors. It is certain however that at least for the multiple
path, the values of the VHF errors (2100 m
for an angle of elevation of 10° and 1200 m
for 20°) could vary greatly according to the
aircraft antenna diagram.
In any event, these curves clearly illustrate
the great advantage of the L band. Thus,
for aircraft in the North Atlantic region,
the error is about nine times smaller in
band L than at VHF, while for routes near
the equator, the error becomes excessive
at VHF as soon as latitude 10° is reached.
In the second place, the variations in propagation conditions at VHF would necessitate
allowing very large margins (about 10 dB)
in order to ensure reliable service. Here,
various phenomena intervene [6>7'8] such as
scintillation of radio waves in ionospheric
areas of irregular density, absorption of the
waves in the auroral zone through which
the air routes at high latitudes in the North
Atlantic pass, radio noise, caused by
lightning during storms. The important
thing about these phenomena is that they
tend to make the air-ground link impossible
at the very moment when it can be very
useful or even vital (solar eruptions compelling supersonic craft to descend to
12 000 m, violent storms). One may well
wonder what is the use of a satellite system
if it fails at crucial moments ?

sea in VHF and the omnidirectional nature
of the aircraft antenna gain, there may be
errors in range measurement of the order
of 1200 m for an angle of elevation of 20°
and 2100 m for an angle of 10°.

The combination of these two appreciable
sources of error with measurement errors
(electronic errors) and errors relating to
the exact height of the mobile station and
the position of the satellite has been the

Finally, the state of the art and its present
development give a marked advantage to
use of the L band in the very critical satellite-aircraft link. For, despite a propagation loss of over 21.5 dB in the L band
(1550 MHz) as compared with VHF
(130 MHz), the antenna gain in the satellite
and the aircraft can be definitely higher in
the L band. Thus, with a parabolic antenna
with an output section 90 x 130 cm (beam
9.5° x 14.5°) there is a minimum gain of
20.5 dB in the L band with illumination of
the useful zone only. In figure 4, the useful
zones of the 8 satellites correspond to
the same satellite antenna, of which only
the direction of the axis varies in latitude.
This could even be done in orbit (slight
displacement of the primary source) so
that the satellites would be perfectly interchangeable.
For a VHF satellite antenna, even a 3 m
diameter parabola would have a gain of
only 10 dB.
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Figure 12 - Range measurement

In, the same way, on aircraft current developments allow gains of 10 to 12 dB to
be reached in the L band; this is with a very
large steering angle of the radio beam and
using a minimum antenna surface of
40x60 cm, which enables the equipment
to be installed on supersonic and subsonic
aircraft.
Thus, the additional propagation loss of
21.5 dB is entirely offset merely owing to
the antenna characteristics in the L band.
Other factors, mentioned in table 1 (see
also [9] also militate in favour of the
L band, with the result that there is a
difference of 6 dB between the two bands.
In other words, whatever the allowance to
be made for poor VHF propagation conditions, the satellite should transmit, as a
minimum, for a 10 kHz HF band channel,
20 W in VHF and 5 W in the L band. These
figures should be multiplied by about 1.5 to
avoid excessive maintenance costs and this
would increase the absolute difference in
the power required in the satellite.

3. Principle of operation of the Dioscures
system
The two characteristic features of the
Dioscures system are the possibility of
progressive adaptation to user requirements and almost 100% assurance of
establishing good quality vehicle-ground
communication. Its high performance
levels are a direct consequence of the use
of frequencies in the L band, and its flexibility of operation, as we shall see, will rest
on the separation of the communication
function (voice channels, telex, data
transfer) and the position-determination
function. The simultaneous use of these
two functions, however, makes it possible
to design an integrated operational system
of particular value for solving the ticklish
problem of calling up a craft on a communication channel and of transmitting its
position to it.

11

Figure 10 — L band: zones of error in 95 % of
cases near equator (aircraft)
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Figure 11 — L band: zones of error in 95 % of
cases near equator (vessel)
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In order to describe the system in a concrete situation which, incidentally, satisfies
requirements up to about 1977, we shall

assume that the satellite is of the 150-170 kg
class, with a maximum power of 170 W. A
satellite of this type could be launched by
the ThorjDelta (DSV-3L) or Europa-II
missiles, which are able to put 160 kg in a
24-hour orbit from the Guiana launching
pad. From the transmitter output powers
quoted in this paragraph it may be deduced
that the connected load of the communications repeaters attains 110 W, or about
140 W without regulation.
3.1 The " position-determination " function
The position of a moving craft is determined on the initiative of the ground
station, usually in accordance with a prearranged schedule. Naturally, the user can
always ask for his position at other times
by telex or over a voice channel.
The system capacity is 256 interrogations
every 5 minutes, but this could easily be
stepped up to 300 or more. With reference
to the Atlantic in 1977 during peak air
traffic hours, this capacity could be used as
follows:

Table 1 — Comparison of values obtained in satellite-aircraft links in VHF
and the L band
VHF

— minimum power per 10 kHz HF channel
— satellite antenna gain
— apparent radiated power per channel (after losses
of 0.7 dB)
— mean propagation loss (40 000 km) at 1550 MHz
and 130 MHz
— margin for multiple path and scintillation
— minimum net gain of aircraft antenna

— the remaining 50 interrogations could
be used to locate more than 3000 vessels
every 4 hours, or nearly 10 000 every
8 hours (in this case it would be best to
use the slack air traffic periods).

20 W
10 dB

5 W
20.5 dB

22.3 dBW

26.8 dBW

—166.8 dB
—6 dB
0 dB

— power of received signal
— power of received noise (or equivalent noise temperature in aircraft)
— minimum signal-to-noise ratio per kHz

—150.5 dBW

—188.3 dB
—1.5 dB
10 dB
(12 dB nominal)
—153 dBW

—197.5 dBW
(1300° K)
47 dB

—200 dBW
(730° K)
47 dB

Table 2 — Cost of airborne and seaborne equipment in 1968, French francs
Aircraft

Ship

Equipment
Complete
system

— the 120 subsonic aircraft in the air at
the same time would be located every
5 minutes;
— the 40 supersonic craft in the air at the
same time would be located every
150 seconds;

L Band

— antennae
— transmitter-receiver and
position-determination repeater
— installation-interfaces with
equipment on-board

Communication only

Complete
system

Communication only

60 000

40 000

5 000

2 500

80 000

50 000

80 000

50 000

20 000

20 000

5 000

2 500

F.fr. 160 000 F.fr. 110 000 F.fr. 90 000
($32 000)
($22 000)
($18 000)

F.fr. 55 000
($11 000)

Range measurements are made on the
ground on the basis of the following paths:
Pi = ground/satellite Sx - vehicle - satellite Sx - ground
P2 = ground/satellite S1 - vehicle - satellite S2 - ground
The satellite-vehicle distances d± and d2
are derived from the measurements of
px and p2, which makes it possible to
locate the vehicle on two spheres with the
satellites at their centres. The altitude being
known, it is possible to deduce the position
at the intersection of the three spheres, and
the navigator himself resolves the ambiguity concerning the latitude sign.
The measurements of px and p2 will be made
with an error of the order of 150 m (1 sigma), using the phase measurements of
4 sub-carriers, of which the highest will be
at 10 kHz. This error could be halved for
ships by slightly increasing their antenna
gain (16 dB instead of 10 dB, i.e. a beam
width of 25°).
However, the position-determination function is not confined solely to range
measurement. The position determination
link, once established, can be used to send

Table 3 — Rate schedule
telephone calls
telex calls
position determination

45 F.fr./min ($9), with a 45 F.fr. report charge
15 F.fr./min ($3) with a 15 F.fr. connexion charge
10 F.fr. ($2) per determination, with 3 different frequencies of determination;
a) 2i/2 min (supersonic) for high traffic density air
5 min (subsonic)
routes such as the North
Atlantic, Hawaii, California ...;
for the other main air
b) 5 min (supersonic)
10 min (subsonic)
routes;
c) 4 h or 8 h for ships

route information from the vehicle to the
earth station. It is planned to send information in this way on altitude (or pressure),
heading, ground speed (or Mach number)
and temperature. These data will make it
possible to calculate the spot position (in
the case of the aircraft's altitude) and the
extrapolated position (at intervals of
5 minutes, 2x/2 minutes or 4 hours); and
the large amount of pressure and temperature data obtained will also make it pos-

sible to establish more accurate weather
charts.
Finally, the fact that the position-determination frequency received by the vehicle
is a single one for a given area and that it is
permanently watched, makes it possible to
send a call notice to any vehicle at any
time. This does away with one major inconvenience, the need to keep a watch on
different voice channels.
The position-determination message cor-
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responding to interrogation j lasts 1171 milliseconds and comprises the following
transmissions from the earth station and
the vehicle:
— the unmodulated carrier F0 for t0 (about
50 ms) to obviate overlap of the interrogations j-1 and j;
— carrier F0 modulated by the call notice
message for any vehicle x, and then by
the call sign of vehicle j (duration t1
equals 350 ms). Until the end of this
message no vehicle retransmits; vehicle x
tunes to the channel called and vehicle j
prepares to send route information;
— the unmodulated carrier F0 for t2
(about 240 ms) and its retransmission
by vehicle j to enable the satellite and
earth station to pick up the carrier of
vehicle j;
— transmission by vehicle j of its route
information (/3 = 330 ms);
— transmission by the earth station of the
4 position-determination sub-carriers
and their retransmission by vehicle j
(f4 = 200 ms).
The whole of this sequence is shown in the
diagram of figure 13. The power transmitted by the satellite on frequency F0 is
4 W (5 on start up).
Having thus performed the positiondetermination function, the earth station
can establish the spot and future positions
of the vehicle. For air traffic control it must
be possible at this point to inform pilots of
their deviation (if any) from the nominal
position, whereas for navigation it is
enough to send back the calculated position. The function of communicating with
the vehicle thus derives in part from the
position-determination function, but we
also know that it is essential for the replacement of HF communication.
3.2 The " communication " function
This function must include a data transmission channel to the vehicle and voice
channels. Furthermore, the operational
flexibility of telex has prompted us to
suggest the addition of one telex channel
per satellite. This function will be described
in the case of a single carrier for satelliteto-vehicle communication, which is modulated by a multiplex made up of all different
types of information. The main technical
and operating advantages of this technique
will then be considered.
86

Technically speaking, the satellite-tovehicle communication link is the most
difficult to achieve in view of the very
serious limitations placed on airborne
equipment. Every technique which may
help to overcome these limitations must
therefore be tried out. One of them consists
in arranging the whole of the information
to be transmitted by a satellite in adjacent
frequency ranges so as to form a multiplex
and then modulate the carrier by this
multiplex. In this way, with the L band link
characteristics shown in table 1 and a
transmitter power of 20 W in the satellite
(25 W at start up), it is possible to transmit
a telex channel, the position data to the
vehicle and 2, or even 3, voice channels per
satellite.
Figure 14 is an example of how this multiplex is formed. It will be noted that channel
busy-flash signals have been added in the
form of tones. This is operationally necessary to make sure that a vehicle wishing to
call the earth station does not use an
already occupied frequency. It should be
noted that vehicle-earth station links are
effected on discrete carrier frequencies, that
is to say that the earth station-to-vehiclemultiplex is matched by 3 (or 4) discrete
vehicle-to-earth station carriers, each corresponding to the telex or to a voice
channel. Furthermore, the same vehicle
position data will be transmitted on each
multiplex of satellite S± and S2 in a given
area, so that the vehicle can listen in to
either of the satellites and obtain its position at the scheduled intervals.
In the operational context, therefore, this
technique provides an adequate solution
to the problems of transmitting busy-flash
signals and position signals for vehicle 7,
and this is done 5 seconds after interrogation 7, so as to allow the earth station computer sufficient time.
Technically speaking, it has the advantage
of enabling the satellite power amplifier
(pe^20 W) to operate at maximum output
(about 33%) and reducing the HF band
which has to be detected in the vehicle. All
in all, the gain over the multiple access
technique can be estimated at about 4 dB.
Finally, from the economic standpoint, the
queueing theory shows that it is much more
economical to have the 4 (or 6) voice
channels of the system at the same point
and rent conventional circuits between this
point and the other continents participating
in the operation of the system in a given
area.
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The operational integration of the " position-determination " and the " communication " functions should now be clear.
The equipment under development could,
however, be used solely for communications, the only alteration required being in
the nature of the data transmitted by the
multiplex; instead of the vehicle's position
the call sign of vehicle x would be sent.
This enhances the flexibility of the system
and could be useful in its initial establishment over a region where the only requirement is for telecommunications.

4. Cost of airborne, seaborne and space
equipment — rate schedule
As the equipment to be installed on board
aircraft is now being developed, it is possible to estimate the mass-production cost
of this equipment and to apply it to equipment for shipping.
These estimates are given in table 2. The
average cost has been shown, the maximum
being about 25 % higher.
For the complete system, the equipment
depreciation costs, based on a 10-year life
period, are estimated at approximately
2000 F.fr. per year ($400) and per aircraft
and 1000 F.fr. ($200) per year and per
ship. This appears quite acceptable even
allowing a further 50% for maintenance
costs.
As regards the space equipment, two cases
must be envisaged depending on whether
the system involved is limited to the
Atlantic or is the world-wide system with
8 satellites shown in figure 4.
For the Atlantic system, the production
cost of 3 " flight model " satellites would be
in the order of 150-200 million F.fr.
($30-40 million) taking into account the
current programme in the United States
and Europe, which would lower the development costs of the Dioscures satellites.
If 75 million F.fr. ($15 million) is allowed
for 3 Thor-Delta launchings (DSV-3L), the
average cost for the space sector, would be
250 million F. fr. ($50 million). The estimates are based on 3 launchings to allow
for possible failures or for very stringent
reliability requirements (3 satellites in
orbit).
For the world-wide system based on 8 satellites, it appears logical to predicate estimates on 9 or 10 satellites, i.e. 11 launchings
(275 million Fr.fr., or $55 million). The

Figure 13 — Position determination sequence
Figure 14 — Typical information multiplex

5. Conclusion

With its attractive technical, operational
and economic characteristics, the Dioscures
project should arouse keen interest. Its
establishment and operation would revolutionize many techniques and provide a
service of great value which would be
bound to have quite a beneficial influence
towards the harmonious development of
air and sea transport.
The considerable effort of international
co-operation required should also foster a
better understanding of the legitimate
interests of each nation. Work on the
establishment of the system could reasonably be expected to commence in 1972,
which would happily coincide with the
important changes taking place in civil
aviation and maritime shipping facilities.
(Original language: French)
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THE JOURNAL
Seventy-five years ago

Observations
on the bronze wires
used in telegraphy
Reply to the remarks made by Mr. Miiller,
telegraph engineer.
I have read with great interest the article that
Mr. Miiller, telegraph engineer, wrote in the
Elektrotechnische Zeitschrift for 1893 in reply
to the remarks which I made in the Journal
telegraphique of September 1892 on the subject of the curious phenomena occurring in
the bronze wires used in telegraphy.
According to Mr. Miiller, I am completely
mistaken. What I took to be induction was
apparently a phenomenon caused by the
direct flow of current from one wire to
another through contact.
I must admit that my esteemed adversary has
gone to work very conscientiously in dealing
point by point with the arguments I put
forward in support of my thesis. In an
effort to dispose of these arguments, he has
tried to provide me with a " simple explanation " of the real causes of the " remarkable
phenomena " to which I drew attention. I
must confess however, that his explanation
has in no way affected the conclusions to
which I have been led by frequently-repeated
practical experiments. I persist therefore in
believing that I am right and, what is more,
I hope to prove it not by theoretical deductions or abstract comparisons but on the
basis of incontrovertible facts with which
anyone with practical experience in this
field is familiar.

Labuan in the north of Borneo and thence to
Hongkong.
An expedition will leave England during
February and the new line will probably be
opened to traffic in April or May. It will
open up telegraph communications with the
British possessions in North Borneo.

Communications with South A.merica. — A
company called the Pacific and European
Telegraph Company has just been set up in
London which aims to establish a new
direct telegraph line between Buenos Aires
and Valparaiso. This company is made up
of the Brazilian Submarine, Western and
Brazilian, and West Coast of America companies and its President is Sir John Pender,
G.C.M.G., M.P. The head office is at
Winchester House, Old Broad Street, London. The main aim of the company is to set
up a new telegraph route for Chile, Bolivia
and Peru via the submarine cables between
Europe and Buenos Aires.

Time stones. — The following information is
taken from the Bulletin des transports internationaux par chemins de fer:
— Central European time (calculated on the basis of the meridian 15° E of
Greenwich) has been in force in Denmark,
with the exception of the Faroes, since
1 January 1894.
DENMARK.

— Under the provisions of a
decree of the Federal Council dated 11 December 1893, the Swiss common carrier
Administrations (posts, telegraph, railway
and steamships) will go over from Berne
time to Central European time on 1 Tune
1894.
SWITZERLAND.

News

Communications with the Far East. ■— In order
to improve communications between Singapore and Hongkong, the Eastern Extension
Australasia and China Telephone Company
plans to lay a cable from Singapore to

88

TELECOMMUNICATION JOURNAL - VOL. 36 - 11/1969

Journal telegraphique—February 1894

ITU CONFERENCES - XIX

T

he Telecommunication Journal continues publishing details of the International Telecommunication Union conferences held since its foundation (as the International Telegraph Union) in 1865, and of the Plenary Assemblies of its Consultative Committees.
The following information is given for each conference:
—
—
—
—
—
—

purpose of the conference
names of participating countries
names of the chairman and vice-chairmen
major decisions
list of official documents in the possession of the Union
name of the Final Act or Acts adopted by the conference.

This information is so arranged that the pages relating to the various conferences may be
easily removed for insertion in a separate collection.

24. EUROPEAN RADIO CONFERENCE

Prague, 4-13 April 1929

SUBJECT: Study of the allocation of frequencies for European broadcasting, Conference convened in pursuance

of Article 14 of the Radiotelegraph Convention, Washington (1927).
Austria; Belgium; Bulgaria; Czechoslovakia; Denmark;
Estonia; Finland; France; Germany; Great Britain; Greece; Hungary; Iceland; Irish Free State; Italy; Kingdom
of the Serbs, Croats and S/ovenes; Latvia; Norway; Netherlands; Poland; Principality of Monaco; Roumania;
Spain; Sweden; Switzerland; Turkey; Union of Soviet Socialists Republics. OBSERVERS (4): Egypt;
Nether/and Indies; Palestine; United States of America.

PARTICIPATING ADMINISTRATIONS (27):

COMPANIES AND ORGANIZATIONS (11): Compagnie Radio-France; international Commission for Air

Navigation; International Broadcasting Union; International Telephone and Telegraph Corporation (London); Italo-Radio; League of Nations; Marconi's Wire/ess Telegraph Company Limited; Radio-Austria AG;
Radio-Suisse SA; Transradio (Berlin); Transradio espahola.
CHAIRMAN: Mr. J. Strnad, Engineer, Chief of the Technical Division (Czechoslovakia).
DECISIONS: Establishment of « Prague Plan » for European broadcasting (entry into force 30 June 1929).

Resolutions on call signs, amateur stations, frequencies used by aeronautical service, work of the CCIR,
supervision of frequency usage.
FINAL ACTS: Documents of the European Radio Conference, Prague (1929) (published by the International

Bureau of the Telegraph Union, Berne 1929) (in French)
— List of participants
— Officers of the Conference, Officers and members of the Committees
— Rules of procedure of the Conference
— Part I: A. Proposals published before the Conference
B. Proposals published during the Conference
— Part II; Minutes of plenary meetings and Committee reports.
TELECOMMUNICATION JOURNAL - VOL. 36 - 11/1969

89

note from
the G i l

basic indices
for ionospheric propagation

THE FOLLOWING TABLES, giving values of the basic indices for ionospheric propagation, have been prepared by the Specialized Secretariat of the International
Radio Consultative Committee (CCIR) in accordance with Resolution 4-1, Recommendation 371 and Report 246-1 of the Xlth CCIR Plenary Assembly (Oslo,
June-July 1966).

Parameters:
R (smoothed mean, over twelve months, of the number of sunspots
12
observed):
Month
2

1

3

5

4

7

8

9

10

11

12

94

95

94

94

96

100

7

8

9

10

11

12

6

Year
1967
1968

75 79 82 85 88 91
102 103 105 107 108 107

lF2 (ionospheric index)*:
"""—--

Mean error in <X> predictions calculated over the 12 preceding
months.
Period of
prediction
0
2
3
4
5
6
7
8
1
9
(months)
Mean
+4.2 + 8.9 + 14.3 + 23.7 +28.9 + 34.7 +41.8 +46.5 +47.1 +48.1
error
Standard
deviation ±18.9 ±16.7 ±13.8 ±14.5 ±16.5 ±16.7 ±17.8 ±16.3 ±16.5 ±17.8
of the error

Month
1

3

2

4

5

6

Year
1967
1968

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

89 108 124 125 111 116
100 94 120 132 106 115

* 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
1
2
3
4
6
5
8
9
10
1
Year
1967
1968
**

148
190

161
143

147
173

130
130

144
155

120
142

140
137

154
142

132
141

136
152

11

12

146
138

163
148

Data kindly supplied by the National Research Council, Ottawa.

Forecasts:
R12 ***
Month
1

2

3

4

5

6

96

94

92

90

89

88

Year^"^^
1969

*** 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

I

1

2

3

4

5

Mean error

+ 3.1

+ 3.4

+ 3.4

+ 3.8

+ 3.5

+ 3.4

Standard deviation
of the error

±5.4

±5.0

±4.6

±3.8

±4.0

±5.0

1

2

3

4

5

6

107

106

105

104

103

(101)

lF2 ****
'

Month
12
Year
1968
1969

108

**** 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

+ 9.9

+12.0

+14.1

+15.9

+16.8

+17.9

±11.1

±14.3

±12.7

±11.9

±11.4

±11.8

±12.0

0
v.

Month
1

2

Year^^v^
1969

134

132

3

4

5

6

7

8

9

10

131

136

132

133

132

144

142

131

**** Prediction by a method of extrapuction devised by the CCIR Secretaria

pursuant to Resolution 30 of the Xlth CCIR Plenary Assembly (Oslo, 1966).
(Use of the electronic computer in predicting basic indices for ionospheric propagation).
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Analysis of R12, lF2 and 0 predictions in 1968
M1Z mean error over 12 months
a12 standard deviation of the error over 12 months

news
First fully automatic
intercontinental telephone link
between Europe and Africa
□ On 12 December 1968, at 10.45 a.m.,
Mr. Ivan Cabanne, Secretary-General of the
PTT, dialled from his office in the PTT Ministry
in Paris a 9-digit number which put him directly
in contact with Mr. Ben Abdellah, SecretaryGeneral of the PTT in Rabat. This was the first
direct call from France to Morocco.
Since May and July last, Moroccan subscribers
in Rabat and Casablanca have been able to dial
Paris direct (see Telecommunication Journal,
June 1968, pages 247-249). French subscribers
now have the same facility: in addition to
Rabat and Casablanca, calls can be made direct
without an operator to Agadir, El Jadida, Fez,
Kenitra, Marrakech, Meknes, Mohammedia,
Safi, Tetuan (Oudjda and Tangier will be
included later).
In Morocco, Mr. Badreddine Senaussi, Minister
of the PTT, inaugurated on 14 December 1968
the new 4-wire transit centre which will permit
direct dialling between all the towns mentioned
above.
Extension of the system through a new submarine telephone cable between Libya and
Sicily will soon make it possible for the Libyan
public to dial directly into the European network.

replace the obsolete single wire earth return
telephone line from Gilgit to Misgar by means
of a carrier line. — Pakistan Press Information
Department.

The Swiss PTT ...
□ Last November, facilities for connecting
24 500 new telephone subscribers were made
available in Switzerland by the completion of
four exchanges and the expansion of nine
others.
International telex traffic by automatic dialling
last October reached a record figure of more
than 2 000 000 charged minutes.
The Zurich telex position now has two direct
circuits to Casablanca, Morocco. Traffic, which
hitherto went through Paris, has therefore
been considerably accelerated.
In close collaboration with Transradio Chilena
and Radio-Suisse SA, a direct radiotelegraph
circuit between Switzerland and Chile was
opened on 2 December 1968. Telegraph
traffic (telegrams and telex) is now routed via
this new channel and will be more rapid and
more reliable. It will be handled by the receiving and transmitting stations of Radio-Suisse SA
at Colovrex and Prangins. Telegraph rates
remain unchanged.

□ The Swiss PTT have just issued their millionth
television licence. Switzerland thus has 16.3
television licences per 100 habitants.

... annual report

Telecommunications in Pakistan
□ At the recent opening of a telephone exchange at Gilgit, the Director of Telegraphs
and Telephones described some of the telecommunication projects presently in hand to
augment the long-distance service facilities in
northern areas. The 480 km long trunk route
from Rawalpindi to Gilgit along the new Indus
Valley road is under construction and a number
of smaller routes are rapidly being developed
in these areas. The project for a modern telephone line along the newly constructed GilgitSkardu road has been approved and telephone
trunk lines between Gilgit and Astore, and
Astore-Skardu are also expected to be completed soon. The line towards Chitral over the
Shandoor top and beyond to Peshawar is in
process of improvement and modernization.
Efforts are being made to extend phonogram
and the public call office facilities in these areas,
such facilities having already been provided at
Darel, Tangil, Chillas and Phander. The Telegraph and Telephone Department is providing
for further expansion of the local telephone
system for the Gilgit town and proposes to

The extension of the ultra-short wave radio
network is almost finished. With regard to the
first television channel, the 20 transmitters
and 126 retransmitters reach 96.5% of the
population; 200 retransmitters are still required to reach the target of 99%. The second and
third television channels will demand 170 million Swiss francs between now and 1975 for
the technical installations alone. — Entreprise
des PTT suisses.

World telephones numbered
222 million at the beginning of 1968
numbered
□ The
world's
telephones
222 000 000 at the start of 1968, an increase
of 14 000 000 over a 12-month period and
marking the 13th consecutive year in which
growth has exceeded 6%.
More than half of the world's 222 000 000 telephones are in North America but other areas
—with lower relative telephone development—are progressing at faster rate. — Telecommunications Reports.

Mobile automatic telephone
exchanges on semi-trailers

•.. one million television licences
The new service is based on Pentaconta crossbar equipment supplied by the Compagnie
generate de constructions telephoniques (CGCT).
— CGCT I ITT.

delivered shortly and it will be possible to
bring the new system into service by stages as
from spring 1970.

□ In his end-of-year report for 1968, Mr. Fritz
Locher, Head of the Telecommunication
Department of the Swiss PTT, states that the
most urgent problem in telephony is still how
to satisfy the demand for subscriber lines. The
action already taken, however, is already
beginning to show results: the net increase in
main subscriber stations connected reached
the record figure of 95 000 in 1968, or 8000
more than last year.

□ Two types of mobile automatic telephone
exchanges mounted on semi-trailers have been
developed in France.
The first type, which is equipped with a crossbar automatic switching unit of the Socotel-S1
sector exchange type, can serve 800 subscribers.
The second type has no subscriber connexion
lines, but uses part of the automatic switching
unit of the SocoteI-S1 intermediate exchange

Mobile automatic exchange which gives service
to 800 subscribers; external view of the semitrailer
(Ministere des P&T)

The use of mobile automatic exchanges made
no small contribution to this result. Periodic
pulse metering continues to grow: to-day,
90% of subscribers benefit from this charging
method, which is also the prerequisite for the
introduction of direct subscriber dialling in the
international service. Approximately one-third
of the country's total international traffic is
thus handled automatically.
In the telegraph service, satisfactory progress
has been made in the automatic transmission
of telegrams by means of computers (ATECO).
The first of three computer chains has been
installed at Zurich-Wiedikon, where it is
ready for operation. Two other chains will be
TELECOMMUNICA TION JO URNAL - VOL. 36 - 11/1969

91

news

type, for routing incoming and outgoing trunk
traffic. It is a sort of small transit centre.
— Capacity of the Socotel-S1 sector exchange:
800 subscriber equipments with crossbar
equipment,
47 circuits with the parent exchange,
16 internal circuits for local traffic, with
equipment arranged in 17 bays on two
racks.
— Capacity of the
exchange:

Socotel-S1

intermediate

94 circuits for incoming traffic,
84 to 126 circuits for outgoing traffic.
Each semi-trailer is equipped with 20 waterproof connectors for the rapid connexion of
subscriber line equipment and circuits to the
network cables.
The power plant of each semi-trailer is fed by a
48 V/25 A rectifier associated with a 250 A/h
battery. The various currents (tones, call
current, etc.) are supplied by a special unit.
A connexion box provides connexion with the
Electricite de France (EDF).
A special study had to be made of the airconditioning of the semi-trailers since they are
more exposed than buildings to external
temperature variations, while the proper operation of the equipment requires specific conditions of temperature, humidity, purity of the
ambient air, etc. Two conditioning systems have
been developed, one of them based on radiators and ventilators, the other using an Airwell
group. — Ministere frangais des Postes et
Telecommunications.

Extension of the automatic service
between France
and the United Kingdom
□ Since 6 January 1969, telephone subscribers
in the Lyons (France) region, who were already
able to dial directly correspondents in the
Federal Republic of Germany, Austria, Belgium
and the automated areas of Switzerland, have
been able to obtain in the same manner those
correspondents in the United Kingdom who are
connected to the automatic service. — Ministere frangais des Postes et Telecommunications.

In Greece . . .
... national television and FM radio
broadcasting system
□ The Hellenic National Broadcasting Institute
has awarded a 12.7 million US dollar contract
to Page Europa S.p.A. for furnishing and installing
a national television and FM radio broadcasting
system. The firm will install 17 television and
FM broadcast stations, one television studio
complex, one sound studio complex, two
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mobile studio units and one shortwave broadcast station. The major portion of the system
will be operational within 24 months and will
bring high quality television reception to
heavily populated areas throughout the Greek
nation.
The television system will be connected via
Italy, to the Brussels centre of the Eurovision
network. — Northrop Page.

.. .five new microwave
communications systems for the
transmission of telephone calls
□ Five new microwave radio systems have
become operational in Greece for the transmission of telephone calls between Athens and
nearby rural areas.
The communications systems, which have a
total length of 240 km are the first microwave
networks in the area. Replacing telephone wires,
they make possible the first direct dialling to
Athens from the rural areas served by the new
systems.
The microwave systems were provided and
installed by Societa Generate di Telefonia ed
Elettronica S.p.A., GT&E International's Italian
subsidiary, under a contract awarded by the
Hellenic Telecommunications
Organization
(OTE).
Three of the five systems serve two towns in
Attica south of Athens. Lavrion is connected
with the capital by two parallel systems and
the third link serves Markopoulon. The fourth
system crosses the Saronic Gulf, separating
Attica and Peloponnesos, to connect Saronis
with Athens. The fifth system runs between
the Greek capital and the island of Oropos in
the Aegean Sea. Each of the systems has a
capacity of 24 channels. — GT&E.

number of permanent sites which have transmission facilities.
The equipment has a capacity of 120 channels,
but initially only 12 channels will be utilized.

... coaxial cable system
□ Under a second contract awarded by the
Jamaica Telephone Company, the Canadian
Company will provide equipment for the transmission of public telephone calls over a 24 km
coaxial cable serving the towns of St. Ann's
Bay, Runaway Bay, and Discovery Bay.
The coaxial cable, the first in Jamaica, will
utilize the firm's 46C transmission equipment
which has a capacity of 600 voice channels. The
system is scheduled to become operational
early in 1969. — GT&E.

In the Netherlands . . .
... PTT annual report
□ In his annual report for 1968, Mr. H. Reinoud,
Director-General of the Netherlands PTT,
announced that national and international telephone traffic had increased by 8%; in the
telex service, the 10 000th connexion was to
be made early in 1969.
The Director-General also announced that the
Netherlands PTT Administration had joined
the International Telecommunications Satellite Consortium (INTELSAT), which involved
a contribution of 4 million gulden. The Netherlands Administration thus has 9 satellite channels at its disposal. This number will be increased when the Intelsat-Ill satellites are
brought into service.
The number of radio and television receivers
increased by 1% and 6%, respectively, compared with 1967. — Staatshedrijf der Posterijen,
Telegrafie en Telefonie.

In Jamaica . ..
.. . microwave radio system
□ An island-wide microwave radio system
serving a mobile communications network for
government vehicles has become operational
in Jamaica.
Equipment for the microwave system was supplied by Lenkurt Electric Company of Canada,
Limited, a General Telephone and Electronics
International subsidiary.
The 7-hop 320 km microwave system provides
a network throughout Jamaica which is utilized
for voice communications by the Public Works
Department and other government agencies
to maintain contact between vehicles and with
departmental headquarters.
A VHF radio channel located at each repeater
tower connects vehicles in the immediate area
with the microwave network. In addition to
the vehicle communications links, there are a
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... a new cable ship for the PTT Administration
□ A new cable ship called Directeur-Generaal
G. H. Bast, is now being built and will probably
be launched in mid-February 1969. It will have
two bridge cranes, the 9 m arms of which will
be capable of lifting a maximum load of one
and a half tons. The cranes will work from the
ship's hydraulic system; an automatically
blocking device will come into operation if the
hydraulic system fails. Each of the two 5-cylinder motors, of original design, has 350 hp. —
Aangetekend PTT.

Federal Republic of Germany . . .
. . . satellite control centre
□ The DVL (Deutsche Versuchsanstalt fur Luftund Raumfahrt) has placed an order with
Siemens for the complete instrumentation of

news

be used for storing data for further processing
at a later date. Particularly important satellite
orbit data will be indicated in digital form on
a large world map and constantly updated.
The centre should be ready for operation by
October 1969. — Siemens.

. . . television transmitters
and relay stations

(Siemens)

□ At present 82 television transmitters and
280 television relay stations broadcast the
second programme to 88% of the population
of the Federal German Republic.

In the future control centre for satellite observation data transmitted from satellite to earth are
conditioned and decommutated by process computer. Log printers and visual display units provide plaintext output of data

55 television transmitters and 56 relay stations
are ready to broadcast the regional third programme. In those Federal provinces which
already receive a regional third programme,
over 77% of the population are served by
46 transmitters and 56 relay stations.

the future West German control centre for
satellite observation at Oberpfaffenhofen in
Bavaria. The centre's first task will be to
observe the West German research satellite
Azur which will go into orbit on 1 October,
1969, and constantly conduct seven different
experiments in the Van Allen belt.

The Hamburg television tower was inaugurated
on 11 November 1968, in the presence of the
Federal German Minister of Posts, Dr. Werner
Dollinger. Since then the antenna, which is
271.5 metres high, has been transmitting the
second and third programmes. The tower has
been named the Heinrich Hertz Turm. The
Deutsche Bundespost thereby honours an outstanding physicist of Hamburg who laid one of
the foundation stones of modern telecommunication transmission by his research into the
propagation of electromagnetic waves in free
space. The Heinrich Hertz tower was built
from 1965 to 1968, at a total cost of 50 million
marks. — Deutsche Bundespost.

The PCM data from the satellite will be transmitted by wire to the control centre at Oberpfaffenhofen from the central West German
ground station about 50 km away at WeilheimLichtenau. The data frames received at the
control centre will be prepared for processing
and decommutated via the computer. Visual
display units and log printers will be hooked
up to the computer for the plaintext output of
satellite data; magnetic tape devices will also

The new tower in Hamburg

(Zeitbild)

Telegraph switching centre at
Vienna airport
□ The Austrian Civil Aviation Office has ordered an electronic telegraph centre for message
retransmission from the Companie generate de
constructions telephoniques (CGCT) for Vienna
airport.
Initially the centre will have 60 lines for the
services and airports controlled by the Austrian
Civil Aviation Office and for connexions to the
principal airports in Europe.
Inauguration of the centre is planned for the
beginning of 1970, a few months after a similar
centre is opened at Orleans, France, for the Air
Navigation Service. — CGCT.

New type of microwave
transmission equipment
□ The United States Federal Communications
Commission (FCC) has given approval for the
American Telephone and Telegraph Company
(AT&T) to make a field trial and later construct
a 4.6 million US dollars system utilizing a new
type of microwave transmission equipment. —
Telephony.

Microwave communications
system for north-east Brazil
□ A contract to supply a 1200 km microwave
communications system for the transmission
of television programmes and telephone calls
in north-eastern Brazil was recently awarded by
the Empresa Brasileira de Telecomunicagoes to
General Telephone and Electronics International Incorporated.
The new system is scheduled for completion
early in 1970 and will provide four State capitals, located along the Atlantic Ocean coastline,
with the first national television reception in
the region. The network, with a capacity of
960 voice channels, also will greatly expand and
improve telephone communications, which
presently uses low-capacity telephone wire for
transmission.
The main 965 km 17-hop route will connect
Fortaleza, the capital of Ceara State with
Recife, capital of Pernambuco State.
Natal, the capital of Rio Grande do Norte State,
will be connected to the main route by a
120 km two-hop system. A second, 60 km onehop lateral link will connect Joao Pessoa, capital
of Paraiba State, with the Fortaleza-Recife
route. — GT&E.

Telex in Mexico
□ The Mexican Government has placed an
order for an extension of the national telex
network with Siemens. When the work under
way is completed—in 1970—the Mexican telex
network will have a capacity of approximately
5500 subscriber lines.
The order includes teleprinters, switching
equipment (mainly crosspoint) and transmission equipment, as well as international positions, telephone positions for the reception of
telegrams and public telex positions. —
CITEL.

Extension of Canadian marine
traffic control services
□ As a further step towards an integrated
marine traffic control system through the
St. Lawrence up to the Lakehead, the St. Lawrence Seaway Authority Marine Traffic Control
and Information Service will be extended, as
of 1 April 1969, to include the Canadian waters
of Lakes Ontario and Erie.
In order to give the necessary radio coverage,
peripheral satellite stations will be erected at
Point Petre, Lake Ontario, and in two locations
on the north shore of Lake Erie. — Canadian
Department of Transport.
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Korea-Japan television relay
□ A television transmission from the Republic
of Korea to Japan was successfully carried out
recently by the Korean Broadcasting System
(KBS) and the Nippon Hoso Kyokai (NHK).
The first television transmissions from Japan to
Korea took place in October when NHK transmitted to KBS the Mexico Olympic Games
programmes relayed from Mexico City by
satellite.
In order to retransmit the Mexico Olympic
broadcasts to Korea, NHK established a provisional microwave circuit via Tsushima, an
island in the Korean Straits. This microwave
circuit proved to be successful and television
transmissions of good quality were received
by KBS.
The television relay from Korea was conducted
reversely through this microwave circuit. The
microwaves were transmitted from the top of
a 390-metre hill near Pusan to Tsushima, 70 km
away, and then retransmitted from Tsushima
to Fukuoka in Western Japan, a distance of
160 km. — ABU Newsletter.

Installation of earth stations ...
. . . fourth in Australia
Australian
Postmaster-General,
□ The
Mr. Alan Hulme, recently announced the establishment of Australia's fourth satellite communications earth station, at Carnarvon in
Western Australia. He also stated that the
Australian Overseas Telecommunications Commission (OTC) has been awarded a two-year
renewable contract by the International Telecommunications Satellite Consortium (INTELSAT) to provide tracking, telemetry and command (TT and C) services in connexion with
the operation of the satellites over the Indian
and Pacific Oceans which are part of the INTELSAT global system.
Until now there have been only three TT and C
stations authorized to monitor the INTELSAT
satellite system. These three stations, located
at Andover in the eastern United States, in
Hawaii and at Fucino in Italy, were adequate
while INTELSAT satellites were available only
over the Pacific and Atlantic Oceans. But as it
is desirable that each satellite should be within
' sight' of two TT and C stations, the projected
positioning of an INTELSAT satellite over the
Indian Ocean required another station in the
general area of the western Pacific.
The new earth station, which will be completed
by about October 1969, will have a 30-metre
dish antenna similar in size and type to those
at the Moree and Ceduna earth stations.
The inauguration of the new station will
coincide with the completion of a microwave
system linking the eastern and western coasts
of Australia. This system will terminate in
Perth, which will be linked to Carnarvon by a
coaxial cable. — ABU Newsletter.

... in Morocco
□ The Somatelsat Company (Societe marocaine de telecommunications par satellites) has
been granted a credit of 4.2 million dollars
from the Import-Export Bank for the establishment and operation of an earth receiving
and transmitting station for satellite communication.
The station is now being built at Ain-el-Aou'ida,
about 30 km south-west of Rabat. It is to be
completed and in operation in 1978, when it
will have a transmission capacity of 41 channels.
It will connect Morocco directly to Europe, the
United States, the Middle East and Africa.
Under a contract for 6 million dollars, the
Aerojet General Corporation is building the
station and training the 24 Moroccan technicians who will operate it. — Air et Cosmos.

... in Thailand
□ A second earth station is to be built in
Thailand at Sriracha, adjacent to the first
station which was inaugurated there last year
(see Telecommunication Journal, July 1968,
page 309).
The second station, which is scheduled for
completion in 1970, is to be used in conjunction
with the Intelsat-Ill satellite which is to be
placed in orbit over the Indian Ocean later this
year. The first station is used for communications across the Pacific Ocean via an lntelsat-ll
satellite. — Telecommunications Reports.

Death of Professor S.A. Karlsson
^ Pro^ S.A. Karlsson
II HI (SIB
died in Kaunieainer
near
Helsinki
on

^ ^

l

Professor Karlsson is best known for the method of charging for telephone calls which he
developed in the 1940's. This method, known
as the Karlsson-method, is in wide use.
His most important work in Finland was done
as a director of the Helsinki Telephone Company and as a technical adviser of the National
Association of Private Telephone Companies. —
Helsinki Telephone Company.

Personnel changes ...
... in Austria
□ Dr. Benno Schaginger, having reached
retirement age, has relinquished his functions
as Director-General of Posts and Telegraphs.
He is succeeded by Dr. Rudolf Pabeschitz.

... in China
□ Mr. G. C. Chien, Director-General of
telecommunications, has retired. Mr. H. C.
Fang, Vice-Minister of Communications, has
been appointed concurrently as DirectorGeneral of Telecommunications.

... in the Republic of Guinea
□ Mr. Mamadi Kaba has been appointed
Secretary of State for Posts and Telecommunications. He succeeds Mr. Sory Barry who has
taken up other duties.

... in the Hashemite Kingdom of Jordan
□ H.E. Sam'an Da'oud was appointed Minister
of Communications to replace H.E. Akef El
Fayez.

... in the Kingdom of Saudi Arabia
□ Mr. Mohammad Niazy Saber has been
appointed Director-General for Posts and
Telecommunications in the Ministry of Communications to replace Mr. Ibrahim Zare.

technical

was granted the title
of Professor h.c.

Professor Karlsson
joined the Helsinki
Telephone Company
in 1921. He started his long career as a research engineer. Successively he became Director
of Operations (1945), Member of the General
Management (1945), and finally Director of
Research (1961) retiring at the end of 1967.
Since 1926 he also lectured at the Technical
University in Helsinki and was nominated
docent in 1952.
Professor
Sven A. Karlsson

He took an active part in the work of Study
Groups XII and XIII of the CCITT, and it was
only recently that he made a proposal concerning a new method for the dimensioning of
telephone routes.
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Monitoring and telemetry
systems for hospital patients
□ The Marconi Patient Monitoring System
receives and analyzes information from sensors attached to patients in operating theatres
and intensive care units. It can then display the
processed information on a cathode ray tube
display, in the form of graphs, alphanumeric
information or alarm statements. It can also
receive additional information fed in from light
pen or keyboard inputs.

news

The system is based on the firm's Myriad-ll
computer and allows on-line analysis of parameters such as electrocardiograph waveforms,
with immediate identification of irregularities.
The radio telemetry system consists of a small
transmitter unit which is attached to the patient
and which transmits analogue signals from sensors attached to the patient to a receiver unit
where the information may be directly displayed and recorded, or can provide inputs to a
system.
—
computer-based
monitoring
Marconi.

Study of advanced
space camera systems
□ Two contracts from the National Aeronautics and Space Administration (NASA)
Goddard Space Flight Center, Greenbelt,
Maryland, for study of advanced space camera
systems, were announced recently by International Telephone and Telegraph Corporation (ITT).
One study contract is to determine detailed
design requirements for an electronic camera
for a future NASA Applications Technology
Satellite (ATS-F). The high-resolution camera
must view the earth continuously from an
altitude of 36 000 km and provide a new picture
of the earth every 9 minutes.
Pictures taken by the camera will record the
earth's surface to an accuracy of less than
one mile (1600 m). The design requirement

approaches the theoretical limit of over
5000 lines resolution, or over ten times the
detail of a home television set.
The second contract is for additional analytical
study of an advanced electro-optical camera to
survey from space pertinent characteristics
of the earth's resources. — ITT.

New liner to use satellite
navigation system
□ A navigation system that uses space satellites to determine position anywhere on the
oceans (see Telecommunication Journal, September 1968, page 488) has been installed
aboard the new liner, Queen Elizabeth II.
The new ocean liner is said to be the first
passenger vessel to be guided by satellite.
The system developed by the International
Telephone and Telegraph Corporation (ITT),
makes use of existing polar-orbiting satellites
of the United States Navy Navigation Satellite
System. — ITT.

INTELSAT launching two studies
on voice delay and echo
cancellation
□ Requests for proposals for separate studies
of user tolerance of voice delay and echo cancellation techniques were issued recently by

the Communications Satellite Corporation
(COMSAT), on behalf of the International
Telecommunications
Satellite
Consortium
(INTELSAT).
The delay tolerance study will expose a sampling of potential users of long telephone links
to varying conditions of voice delay and echo.
Each test subject will be asked to vote on
acceptability of a given circuit after a brief
conversation with another subject. All responses will then be analyzed.
The echo cancellation study will explore a
method of echo suppression that was discussed
at the recent Plenary Assembly in Mar del
Plata, Argentina, of the CCITT. — Telecommunications Reports.

Laser satellite tracking system
□ Hitachi, Limited has developed an experimental laser system for tracking artificial
satellites. The experimental laser tracking system is said to be ten times more accurate than
conventional radio tracking devices. The ruby
laser emits extremely short pulses with peak
power of 5 megawatts at an average repetition
rate of 1 per second for a maximum duration
of 6 minutes. The beam spread is 1 milliradian.
Under present plans, the precision laser system
will be put to experimental use within the
next 6 months to track satellites with laser
reflectors. — Look Japan.

SATELLITE LAUNCHINGS NOTIFIED DURING PERIOD
1 TO 31 DECEMBER 1968

Perigee
Apogee

Period
Inclination

Frequencies
Transmitter
power

Code name
and description

International
number

Cosmos-257

1968-107-A

USSR

3 Dec.

282 km
470 km

91.3 min
70.9°

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

No name

1968-108-A

United
States

5 Dec.

134 km
603 km

91.9 min
106.1°

Decayed on 12 December 1968

HEOS-1
109 kg;
16-sided satellite;
length: 170 cm;
diameter:
130 cm

1968-109-A

Europe

5 Dec.

Country

Date

439 km
224 436 km

6351.8 min
28.2°

Transmission
136.65 MHz
6 W
Reception:
148.25 MHz

Observations

Measurements of the interplanetary magnetic field, cosmic radiation and the solar wind; solar
cells
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Perigee
Apogee

Period
Inclination

Frequencies
Transmitter
power

Code name
and description

International
number

OAO-2

1968-110-A

United
States

7 Dec.

776 km
777 km

100.3 min
35°

Data transmitted
on: 400.550 MHz
7 W
132.260 MHz
1.6 W
Tracking beacon:
136.440 MHz
160 mW

Orbiting Astronomical Observatory. Two solar panels, (see " Ideas
and Achievements", page 61)

Cosmos-258

1968-111-A

USSR

10 Dec.

210 km
325 km

89.6 min
65°

19.995 MHz

Decayed on 18 December 1968.
Carried scientific apparatus, radio
system for precise measurements
of orbital elements and radio telemetry system

No name

1968-112-A

United
States

12 Dec.

175 km
238 km

88.6 mm
81.0

Decayed on 28 December 1968.

Cosmos-259

1968-113-A

USSR

14 Dec.

219 km
1353 km

100.3 min
48.5°

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

ESSA-8

1968-114-A

United
States

15 Dec.

1413 km
1461 km

114.6 min
101.9°

Cosmos-260

1968-115-A

USSR

16 Dec.

511 km
39 576 km

712.3 min
64.9°

lntelsat-lll-F2
287 kg cylinder;
height: 104 cm;
diameter:
142 cm

1968-116-A

United
States

19 Dec.

35 770 km
35 790 km

1435.9 min
0.7°

Cosmos-261

1968-117-A

USSR

20 Dec.

206 km
637 km

92.9 min
71°

ApoIlo-8
30 781 kg;
command module service
module and
spacecraft-lunar
adaptor;
Diameter:
391 to 660 cm;
Total height:
19 m

1968-118-A

United
States

21 Dec.

earth-moon t rajectory, 10
lunar orbits, moon-earth
trajectory

Cosmos-262

1968-119-A

2012 kg;
nearly cylindrical
spacecraft;
length: 305 cm;
diameter with
solar panels extended: 648 cm

Country

USSR

Date

26 Dec,

Source: COSPAR, NASA, Specialized press
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166 km
540 355 km

24 399 min
30.7°

264 km
791 km

95.2 min
48.4°

Automatic
picture transmission:
137.620 MHz
5 W
Tracking beacon:
136.770 MHz
250 mW

Observations

Meteorological satellite with APT
equipment. Solar cells

Carries scientific apparatus, radio
system for precise measurements
of orbital elements and radio telemetry system
Transmission:
3817.5; 3967;
4082.5 MHz
Reception:
6042.5;
6307.5 MHz

INTELSAT commercial telecommunication satellite. 1200 two-way
voice channels or 4 television
channels. In geostationary orbit
orbit above the Atlantic Ocean
at 31° W longitude
Carries scientific apparatus for
study of upper atmosphere of the
earth and nature of Aurora
Polaris

Data transmission:
2287.5 MHz
16.5 W
Television
pictures:
2272.5 MHz
6.7 W
Reception:
2106.4 MHz

Three-man spacecraft; astronauts:
F. Borman, J. Lovell, A. Anders.
Objectives: to prove the capability of the Apollo command and
service module and the crew to
operate at lunar distances. Batteries and fuel cells. Landed on
27 December in the Pacific: 880
km from Christmas Island after
a 147-hour trip including 10 orbits
around the moon
Carries scientific apparatus, radio
system for precise measurements
of orbital elements and radio telemetry system

news

The new ITL-6 log amplifier has an overshoot
figure of 10% maximum, permitting high
accuracy on narrow pulses. The device has a
frequency range of 804=2 MHz, for pulse
widths of .10 to 10 microseconds. Log accuracy
is 4=1 dB. Match between units of the pair, over
input dynamic range referred to input, is 1 dB
at 254=5° C. Match is measured 130 nanoseconds
after the 50% point on the leading edge, with
leading edge transients stabilized within
100 nsec.

new

products

Other characteristics are:
— 3 dB bandwidth,
nominal

20 MHz

— input dynamic range

—70 dBm to 0 dBm

— sensitivity, nominal

35 mV/dB

— source impedance

50 ohms

— video load impedance

95 ohms

— output pulse rise time

less than 50 nsec

— droop

10% maximum

— dimensions

17x3.8x1.9 cm

(Marconi)

New octave band amplifier
□ A new series of octave band low noise
solid-state pre-amplifiers designated 0TX-11000 has been developed by the Varian LEL
Division.
Frequency range is 1.0 to 2.0 GHz, with minimum gain of 25 dB and a typical noise figure
of 5.0 dB.

This photograph shows a radar map of Southern
England and the air corridors presented on the
latest Marconi 28 cm bright radar display. The
operator holds in his hand the high precision slide
from which the video map is generated electronically. The video map generator itself is in the
background

— Varian.
(Varian LEL Division, 1365 Akron
Copiague, L.I. New York 11726)

Street,

second generator, although the slide itself
can be changed very rapidly. — Marconi.
(Marconi Company Limited, Chelmsford, Essex)

Modular microstrip construction and all-solidstate components provide for high reliability
and uniform performance. Other characteristics are:
— passband ripple

2 dB maximum

— input impedance,
2.0:1 VSWR

50 ohms

— output impedance,
2.5:1 VSWR

50 ohms

— minimum
— operating temperature
range

+5 dBm
0 dBm

—20° C to 4-70° C

— Varian.
(Varian, LEL Division, 1365 Akron
Copiague, L.I., New York 11726)

Portable television training unit
□ The Marconi Company has announced a
new, completely solid-state Video Map Generator which will provide radar operators with
maps and boundaries, superimposed on their
normal radar screens, to help them to assess
the display of air traffic information.
The new system has no moving parts and provides a remarkable increase in resolution and
focusing accuracy over earlier systems, making
it possible to present more detailed mapping
information to the radar controller, without
confusion of the vital radar signals.

— power output (at 1 dB
compression)
— typical

High resolution radar video map

Street,

Matched pulse log amplifier
□ A new high-accuracy matched log amplifier
suited for narrow pulse width monopulse
applications has been introduced by LEL Division of Varian.

The pictorial information is derived from
standard glass transparencies, which are scanned by flying spot television techniques using
fixed deflector coils to produce electronic
signals which are fed to the radar display.
These signals are superimposed on the radar
signals, and appear on the tube face as an
integral part of the display. Any change in the
range of the radar display, or in its position
on the display tube, will be automatically
followed by the video map.
The fully transistorized system is contained in
a single compact, rack unit, and alternative
map displays are normally provided by a

□ Marconi has launched a new, portable television unit. It enables training programmes to
be recorded on the spot anywhere in a factory
or educational establishment by using equipment mounted in two small wheeled units.
A complete system can be packed up, moved
from one location to another and set up again
very quickly. It can be easily carried upstairs
by two people; one of the units, a miniature
control console, breaks down into three sections for improved portability. If necessary,
everything can be accommodated in a light van
or estate car.
The unit is claimed to reduce long-term training costs, increases the effectiveness of a
training programme and enables relatively
large groups to be shown processes which it
would otherwise be inconvenient, expensive
or impossible to demonstrate. The system in
its simplest form includes two cameras, a
video tape recorder, an audio mixer, a set of
microphones, preview monitors and a 59 cm
display monitor at a cost of less than
5000 pounds sterling. — Marconi.
(Marconi Company Limited, Chelmsford, Essex)
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Photoconductive infrared detector

reliable solder joints, and then, a centrifugal
force to remove excess solder and to control
the layer thickness very accurately. The results
achieved meet with NASA specifications.

□ A new, photoconductive infrared detector
for carbon dioxide laser and other long wavelength infrared radiation has been introduced
by Raytheon Company.

The operational sequence involves dipping the
printed circuit board into an oil-film-covered
molten solder bath, spinning the board in the
solder for an intensive washing effect and slinging off the excess solder to clear the component
holes and eyelets. The entire operation is
automatic, requires only one operator and
has a processing capacity of from 180 to 200
boards per hour.

Model QKN1574 features short response time
—three nanoseconds or less—and rugged
construction. Sensitive over the 2-30 micron
range, the unit's detector element is compensated, £>-type copper-activated germanium.
The element is mounted in a compact, selfcontained Dewar that is capable of eight hours
unattended operation on one filling of liquid
nitrogen and liquid helium.
The detector element is vibration isolated to
reduce microphonics thus making the unit
suitable for both airborne and laboratory
applications.
The QKN1574 is available with such special
modifications as infrared filters to narrow
bandwidth sensitivity and various infrared
transmitting windows materials for covering
specific wavelength regions. — Raytheon.

"
Varian W137BA5. Self resonant
1 /2 wave thick ceramic window

(Raytheon Overseas Limited, Lexington, Massachusetts 02173)

Ceramic window separates
pressure, impedes arcs
in waveguide
□ A self-resonant broadband, half-wavelengththick ceramic window is now available for use
as a pressure separator or an arc-impeding
device with WR137 waveguide. Designated
W137RA5, the window is intended for use
in high-power systems operating between
5.7 and 6.5 GHz. It has been optimized for use
in commercial satellite communication systems,
but versions with wider bandwidths can be
obtained.

(Varian)

All parameters, such as temperature, spinning
and slinging time, and force, are electropneumatically controlled and individually adjustable for optimum results. The cost of
processing—including write-off of investment—
is said to be far below that of any present
system. — Electrovert.

broadband
(Electrovert Inc., Electro-Mechanical Division,
86 Hartford Avenue, Mt. Vernon, New York
10553)

Automatic spin-coating
of P/C boards
□ The Electrovert ACTA (Automatic Centrifugal Tinning Apparatus) is claimed to be the
first completely automatic coating system for
processing printed circuit boards. The ACTA
utilizes the advantages of hot tinning to form
the intermetallic compound layer essential to

The Electrovert ACTA (Automatic Centrifugal
Tinning Apparatus)
(Electrovert)

As a pressure separator, the window allows
pressurization of waveguide sections that
connect the transmitter tube to the antenna.
As an arc impediment, the. window stops arcs
which initiate down the transmission line from
the tube. By placing a window in the line close
to the tube, the required reaction time of arcprotection systems can be extended to several
hundreds of milliseconds.

Digital multimeter
□ A digital multimeter has been introduced
by Philips of Eindhoven. Known as the type
PM2420, it is a fully transistorized, three-digit
instrument.
The PM2420 employs a floating input and can
be used with input-to-ground voltages of up
to 500 V. It measures DC voltages in five ranges
of from 100 mV to 1000 V with a 10:1 range
ratio, and AC voltages in four ranges of from
300 mV to 300 V rms with a similar range ratio.
Maximum
urements
are 0.5%
±1 digit,

resolution is 100 /j,V for DC measand 1 mV for AC, and accuracies
of range ±1 digit and 1% of range
respectively.

Current measurements covered are 100 uA to
1 A DC in five ranges and 300 /uA to 300 mA
rms in four ranges on AC.
t

The PM2420 also measures resistances of from
100 Q to 1 MQ in five ranges. A linear scale of
measurements is obtained by using a constantcurrent source to feed a fixed current through
the resistance being measured.

The window is rated to handle CW power at
50 kW. With each window face pressurized
with dry air at a gauge pressure of 2.11 kg force
per square centimetre, peak power of up to
3.5 MW can be transmitted. By using sulphur
hexafluoride, SF6, in the waveguide at the same
pressure, the window can handle power up to
30 MW. — Varian.

An additional digit is provided for over-range
indication on all ranges, and a polarity indicator
and overload signal are also featured on the
instrument's display. The decimal-point indicator is coupled to the range selector so that
its position can be adjusted automatically with
range. — Philips.

(Varian, Palo Alto Tube Division, 611 Hansen
Way, Palo Alto, California 94303)

(N.V. Philips' Gloeilampenfabrieken, Industrial
and Scientific Equipment Division, Eindhoven)
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Journal. The articles are listed under the language of the publication.
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FRENCH
Bulletin d'informations techniques des telecommunications. 20 avenue de Segur, Paris VII.
Annee 1969. N° 40. P. 16-27. La Maida P.,
Mergaux E., Tarassojf A. La ligne aerienne a
tres large bande, ses caracteristiques, son
exploitation.
Onde electrique (L'). Societe fran?aise des
electroniciens et des radioelectriciens, SFER,
10 avenue Pierre-Larousse, 92 Malalcoff
(Seine). Annee 1968. N° 501. P. 1065-1071.
Cordonnier V. Calcul des performances
obtenues par partage de la memoire centrale
d'un ordinateur — P. 1089-1095. David G.
Systemes de transmissions radioelectriques a
large bande — P. 1105-1109. Bertagna J. C.
Interrogateurs et repondeurs de radars secondares— P. 1110-1112. Gujflet P. Les extracteurs et le traitement automatique du radar
secondaire dans le systeme civil — P. 1113-1117.
Delpech J.-F. L'etude du fond continu intergalactique et les hypotheses cosmogoniques.

Electro Technology. Journal of the Society of
Electronic Engineers, Bangalore. Year 1968.
No. 3. P. 73-78. Rao V. G. On the design of a
delta modulator for speech signals — P. 97107. Hair T. An introduction to the theory of
pulse Doppler radar.
Ericsson Technics. Telefonaktiebolaget LM
Ericsson, Stockholm 32. Year 1968. No. 3.
P. 133-159. Alfredsson L. A mathematical
model of a radar display — P. 161-252.
Kristiansson L. The Fokker-Planck equation
applied to nonlinear systems.
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. 4. (Special
issue on laser techniques).

Radio-REF. Reseau des emetteurs frangais.
60 bd de Bercy, Paris XII, Annee 1969. N° 1.
P. 9-19. Canivenc S. Evolution des conditions
de propagation entre 1968 et 1976.

Journal of the Institution of Telecommunication
Engineers. Post Box No. 3012, New Delhi.
Year 1968. No. 10. P. 421-429. Calla O. P. N.,
Gandhi K. V. Constant speed servo system for
surveillance radar — P. 451-457. Majumdar
S. C. Characteristics of VHF propagation at
50 km beyond radio horizon.

ENGLISH

No. 11. P. 478-482. Kaushika N. D. Anisotropy
and drifts of ionization irregularities over
Ahmedabad — P. 483-485. Kumar R. C.
Microwave terminations.

Alta Frequenza. Associazone elettrotecnica ed
elettronica italiana, 10 Via San Paolo, Milano,
Italia. Anno 1968. N. 11. P. 1025-1037.
Catania B. Measurement of transmission
characteristics on noisy long-distance or
satellite-microwave links — P. 1070-1074.
Manfredi P. F., Maranesi P., Vecchio R. Very
precise method for fast analog-to-digital conversion of continuous waveforms or pulses —
P. 1075-1078 De Lotto I., Gatti E. Signal-tonoise ratio in peak amplitude measurements.
BBC Engineering Division Monograph. 35,
Marylebone High Street, London Wl. Year
1968. No. 75. Shorter D. E. L., Chew J. P.,
Howorth D., Sanders J. R. Pulse-code modulation for high-quality sound-signal distribution.
♦

Bell System Technical Journal (The). American
Telephone and Telegraph Company, 195
Broadway, New York, N.Y. Year 1968. No. 9.
P. 1903-1913. Amitay N., Galindo V. The
analysis of circular waveguide phased arrays.
Electronic Applications. N. V. Uitgeversmaatschappij Centrex, Startumsedijk 26, P.O.
Box 76, Eindhoven. Year 1968. No. 3.
Zegers A. P. F. Radio interference due to television receivers.
Electronics. McGraw-Hill Building, 330 West
42nd Street, New York, N.Y. 10036. Year
1968. No. 26. P. 95-100. Microwave acoustics
surfacing.
Electronics World. Ziff-Davis Publishing Company, 307 North Michigan Avenue, Chicago,
Illinois 60601. Year 1968. No. 4. (Special issue
on shielded cables and connectors).
No. 5. P. 32-34. Walker R. J., Seader W. R.
A four-tube TV receiver.
No. 6. P. 36-37. Heiserman D. L. Laser diodes.

Point to Point Telecommunications. Marconi
Company Limited, Chelmsford. Year 1969.
No. 1. P. 13-26. Rizzerio G. Telephone carrier
system-120 channels using symmetrical-pair
cable — P. 37-46. Haagensen H. F. Economic
planning of satellite earth station equipment —
P. 47-56. Braine M. R. The siting of station
earths for telecommunication installations.
Proceedings of the Institution of Electrical
Engineers. Savoy Place, London WC2. Year
1968. No. 11. P. 1595-1596. Hall M. P.
M. Further evidence of VHF propagation by
successive reflections from an elevated layer in
the troposphere — P. 1597-1606. Roberts J. H.
Dynamic tracking filter as a low-threshold
demodulator in FM FDM satellite systems —
P. 1607-1618. Roberts J. H. Frequencyfeedback receiver as a low-threshold demodulator in FM FDM satellite systems.
QST. American Radio Relay League, International Amateur Radio Union. 225 Main
Street, Newington, Connecticut 06111. No. 11.
P. 20-25. Weinreich R., Carroll R. W. Absorptive filter for TV harmonics — P. 32-33.
Soifer R. Antipodal reception of Oscar signals.
Review of the Electrical Communication
Laboratory. Nippon Telegraph and Telephone
Public Corporation, 9-11, 3-tyome, Midorityo, Musasino-si, Tokyo. Year 1968. No. 7-8.
P. 519-536. Miyazaki M., Yokoi M., Nakamura G., Murao Y. On statistical forecasting
of telephone demands in small areas — P. 564575. Gosima H., Aizawa G. Non-break AC
power source switching equipment — P. 591604. Kamoshita S., Kondo A., Okajima T.
Development of tunnel diode amplifiers —
P. 613-641. Takada M., Kato S., Ito S.,
Nakamura S. SF-F2 short haul radio relay

system in the 15 GHz band — P. 659669. Matsuda R., Terai M. An anti-sidetone
circuit for telephone sets using a circulator.
No. 9-10. P. 699-713. Inoue T., Sugahara H.
Mode conversion from the dominant mode
due to discontinuities in circular waveguide:—
P. 714-737. Kuroyanagi N., Kozuka S. On
ultra-high-speed timing pulse generator for
broadband PCM terminals — P. 765-790.
Yamaguchi K., Suzuki N. Constructions and
characteristics of the coated waveguide and the
helix waveguide — P. 825-873. Okumura Y.,
Ohmori E., Kawano T., Fukuda K. Field
strength and its variability in VHF and UHF
land-mobile radio service.
Siemens Review. Siemens Aktiengesellschaft
8520 Erlangen 2, Postfach 325. Year 1968.
No. 10. P. 385-388. Dobermann H. TWK D —
a new Siemens crosspoint telegraph tandem
exchange — P. 388-395. Peitz A. Performance
characteristics, design and special features of
the automatic teleprinter exchange TWK D —
P. 395-400. Schneider K. Special features of
large TWKD exchanges—P. 400-405. Mahr W.
Test and supervision equipment of the automatic teleprinter exchange TWK D.
No. 12. P. 459-470. Friebel M., Keller R.,
Siems H. Miniaturized control room system in
48-mm raster pattern — P. 481-483. Michel A.
Broadband radio relay systems north of the
arctic circle — P. 483-486. Manfreda A.,
Rossner K. Psophometer for telephony and
sound transmission.
Siemens Reports on Telephone Engineering.
Siemens Aktiengesellschaft. Hofmannstrasse
43, 8000 Miinchen 25. Year 1968. No. 1-68.
(Special issue on Telephone exchange engineering).
No. 2-68, P. 95-98. Ullrich H. Integrated semiconductor circuits — P. 100-103. Laas K.,
Sporrer H. EMD Exchanges operating with
local route selectors.
Telecommunications. Horizon House, 610
Washington Street, Dedham, Massachusetts.
Year 1968. No. 10. P. 27-32. Manson D. A.
A modern law enforcement communications
network — P. 33-36. Cameron A. G. A method
for determining the performance of a multipleaccess satellite communication system.
No. 11. P. 13-18. Kohlenberg A. 9600 bps — a
magic speed for data transmission —.P. 19-23.
Wainwright R. A. Filters in communications —
P. 24-26. Waddington D. E. O'N. PCM link
maintenance — P. 28-30. Johnson R. F.
Magnetic excitation of railroad tracks.
Telecommunications and Radio Engineering.
(English edition of 3jieKTpocBH3b and
PafluoTexHHKa) Institute of Electrical and
Electronics Engineers, 345 East 47th Street
New York, N.Y.10017. No. 4. P. 1-7. Smolyanets I. F. A combined method for shaping a
single sideband signal—P. 13-17. Zaytsev D. L.,
Zhuravlev V. I. Noise immunity of a digital
data transmission system using linearly frequency-modulated signals — P. 18-24. Ponkratov V. S., Antonov O. Ye., Golyanitskiy I. A.
Separation of two harmonic signals by means of
a delayless nonlinear fourpole — P. 127-131.
Prozorovskiy V. Ye. Losses in the coating of
thin-film capacitors.
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No. 5. P. 1-10. Bykhovskiy M. A. Noise immunity of optimal coherent reception in a
multibeam channel with incomplete beam
separation — P. 40-46. Zayezdnyi A. M.,
Lifshits L. L. Quantitative estimate of communication system efficiency — P. 70-76.
Kalinin A. I. Diffraction of radio waves around
the earth in a nonuniform atmosphere —
P. 111-114. Yur'yev A. N. Optimal spatial
processing of signals.

broadcasting from satellites — P. 448-449.
Sound and vision in the Queen Elizabeth 2 —
P. 451-452. Microwave semi-conductor devices
— P. 454-459. Baxandall P. J. Noise in transistor circuits (2) — P. 468-469. Conway B. /.,
Hunt M. /., List on G. J. The human computer
reconsidered.
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Heft 12. S. 756-758. Baars E. P. Digitale
Registrierung von Radar-Echosignalen mit
dem Radicord-Gerat — S. 759-765. Wirth W.D. Clutter-und Signalspektren aus RadicordAufnahmen und die Bewegtzielentdeckung
durch Impuls-Radar.
Rundfunk-technische Mitteilungen. Institut fur
Rundfunktechnik GmbH. Mittelweg 113,
Hamburg 13. Jahrgang 1968. Heft 6. S.249-259.
Fix H., Funk H. Vollenweider E. FernsehZeitlupengerat fur Schwarzweiss- und Farbfernsehen unter Verwendung eines magnetischen Plattenspeichers S. 260-261. Thielcke H.
Anregungen fur den Bau von Farbfernsehsendern.
f

Telettra. Vimercate, Milano. (English edition).
Year 1968. No. 19. P. 5-24. Bellato L. Baseband
combiner for three radio channels — P. 25-38.
Bellman A., Vagliani F. Optimum quantization
in PCM systems — P. 39-41. Mattana G. U.
Stability with time of channel filter characteristics for PST systems.
TNB Technical News Bulletin. National
Bureau of Standards, United States Government Printing Office, Washington, D.C. 20402.
Year 1968. No. 9. P. 198. Stabilizing radiofrequency power — P. 204-206. Reference base
of the volt to be changed.
No. 10. P. 219. Precision coaxial current comparator —- P. 226. Improved high-frequency
voltage divider.
Western Union Technical Review. McKee
Drive, 82, Mahwah, New Jersey, 07430.
Year 1968. No. 4. P. 122-131. Kennedy J. D.,
Pocchia J. A. Data interface terminal (DIT)
provides automatic access to computerized
data terminals.
Wireless World. Dorset House, Stamford
Street, London SE1. Year 1968. No. 1397.
P. 386-387. Danes E. H. A helical aerial for
bands 4 and 5. — P. 388-392. Baxandall P. J.
Noise in transistor circuits — P. 394-395.
Optical communications.
No. 1398. P. 440-443. Wilson J. P. High-quality
electrostatic headphones — P. 447. Direct

Fernmelde-Ingenieur (Der). Fernmeldetechnischen Zentralamt der Deutschen Bundespost.
Verlag fur Wissenschaft und Leben Georg
Heidecker, 11 Kiihlsheimer Strasse, 8532 Bad
Windsheim. Jahrgang 1968. Heft 11. S. 1-23.
Richard H., Steffenhagen K. Uber die Anwendbarkeit der Matrizenrechnung bei Ubertragungssystemen.
Heft 12. S. 1-17. Richard H., Steffenhagen K.
Uber die Anwendbarkeit der Matrizenrechnung bei Ubertragungssystemen (2. Teil).
Frequenz. Zeitschrift fur Schwingungs- und
Schwachstromtechnik. Fachverlag Schiele und
Schon, 11, Markgrafenstrasse, 1 Berlin 61.
Jahrgang 1968. Nr. 10. S. 274-284. Barthel K.,
Kiigler E. Das Tragerfrequenz-Fernsprechsystem V 2700 — S. 285-294. Flohrer W. Elektronische Erzeugung von Taktfrequenzen fur
Fernsprechvermittlungen und deren Uberwachung.
NTZ Nachrichtentechnische Zeitschrift. Stresemannallee 21, 6 Frankfurt a.M. 70. Jahrgang 1968. Heft 10. S. 593-602. Unbehauen R.
Die approximations Aufgabe in der Netzwerksynthese und ihre Losung — S. 603-605.
Heime K. Dunnschichttransistoren mit gespriihter CdS-Schicht — S. 606-610. Gereth R.,
Kossak W. Moderne Germanium-Bauelemente
fur die Mikroelektronik — S. 611-616.
Hennings K. E., Meyer H. Projektionsmaskierung, ein neues Verfahren zur Herstellung von
Halbleiterbauelementen.

CHINA
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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Tender No. IB2C-OI3A-1
The Directorate General of Telecommunications (DGT) of the Ministry of
Communications of the Republic of
China at Taipei, issued in January 1969
through its procurement agent, the Central Trust of China, an invitation to tender
for common control crossbar exchange and
toll switching equipment with the financing
of the International Bank for Reconstruction and Development (IBRD) Loan
No. 506-CHA. All prospective bidders in
the IBRD member countries and Switzerland are duly invited to send their bids not
later than 6 March 1969 to the following
address:
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SEL-Nachrichten. Technische Mitteilungen der
Standard Elektrik Lorenz AG. HellmuthHirth Strasse 42, 7000 Stuttgart-Zuffenhausen.
Jahrgang 1968. Heft 2. S. 38-44. Otto G.,
Rahmig G. Dickfilmschaltkreise in der Fernsprechtechnik — S. 44-53. Riichardt H. Das
Doppler-VOR-System — S. 74-76. Zerwes G.
Berechnung des Wirkungsgrades von Parabolantennen unter Berticksichtigung des Einflusses
von Fertigungsfehlern.
Technische Mitteilungen des Rundfunk- und
Fernsehtechnischen Zentralamtes (RFZ). Agastrasse, Berlin-Adlershof. Jahrgang 1968. Nr. 3.
S. 105-108. Jahn G. Rohrenlose Studiokondensatormikrofone — S. 109-113. Dobesch H.,
Heller W. Zur Frage der Tolerierung und
Aufteilung der Parameterwerte auf die Abschnitte des Bildiibertragungskanals — S. 114117. Hoeg W. Beitrag zur Festlegung zulassiger
Globalwerte fur die Ubersprechdampfung
stereofoner Ubertragungssysteme — S. 125130. Zamzow D. Direkte Frequenzmodulation
von Transistor-Quartzoszillatoren — S. 13013 6.Missler E.Logarithmisch-periodische Kurzwellen-Empfangsantennen — S. 136-143.
Kiihn U., Kralik F., Vocadlo V. Ausbreitungsuntersuchungen bei 100, 480 und 780 MHz im
Bergland in Nordbohmen.

Central Trust of China, Purchasing Department, 49 Wu Chang Street, Sec. 1
Taipei.
BRAZIL
The Ministry of Communications of Brazil
announces an international invitation to
tender for the expansion of its telex network, including the extension of 14 type
TW-39 exchanges and the installation of
23 new exchanges in various large towns in
Brazil, to serve a total of 4500 new telex
subscribers.
Any interested companies may approach
the Brazilian PTT Administration direct,
both to obtain the specifications and to
submit their tenders.
The closing date for the submission of
tenders will be 1 March 1969.

books / official announcements
books

INTRODUCTION TO ELEMENTARY
QUEUING THEORY AND
TELEPHONE TRAFFIC 1
by Petr Beckmann.

One volume paperback; pp. 144; tables, diagrams. 21 X14 cm. Published by The Golem
Press, Box 1342, Boulder, Colorado 80 302,
1968. Price: 3 US dollars.
1

RADIO PROGRAM IDEABOOK

2

by Hal Fisher.

One bound volume; pp. xii + 256; illustrations, tables. 22 X 14 cm. Published by TAB
Books, Blue Ridge Summit, Pennsylvania
17214, 1968. Price: 12.95 US dollars.
2

This little textbook is intended for the
newcomer to the subject of queuing
theory, in particular, for the student who
has had courses in calculus and elementary probability theory, but who finds the
available literature a little difficult as a
first introduction.
Although this book pays particular attention to the interests of the telephone traffic
engineer, it should be equally useful to

To help stations programme more efficiently, Radio Program Ideabook contains
some 250 pages of tested and proven
methods of systemizing the programme
department, of handling traffic and programme scheduling, advertising standards
and presentation, news standards, etc.
Much of the content deals with programme ideas—audience participation,
educational and cultural programmes,
music programming, women's and chil-

students of any other service system within
a range so wide as to include fire brigades,
repair crews, and government administrations. As stressed throughout the book, all
of these perform the same basic function
as a telephone network. They provide a
service of random duration to customers
demanding it at random times.
A. El-Zanati

dren's programming, etc. A chapter on
informational programming discusses the
news department and local correspondents, public service programming, etc.
Hiring good announcers is fully explained
in the final chapter, along with suggestions
on developing co-operation with the commercial department and a number of ideas
to help the programme department operate more smoothly.
A. El-Zanati

official announcements
CALENDAR OF ITU CONFERENCES AND MEETINGS
TITLE

DATE

PLACE

1969
17 February-7 March

" Charter " Study Group (3rd session)

Geneva

10-14 March
17-21 March
24-28 March

International Telegraph and Telephone Consultative Committee (CCITT):
GAS 5 (Economic conditions and development of telecommunications)
Study Group III (General tariff principles)
Study Group II (Telephone operation and tariffs)

Geneva
Geneva
Geneva

3-23 May

Administrative Council

Geneva

September-October

International Radio Consultative Committee (CCIR):
All Study Groups

Geneva

15-26 September

International Telegraph and Telephone Consultative Committee (CCITT) and
International Radio Consultative Committee (CCIR):
Plan Committee for Latin America

Asuncion (Paraguay)
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INVITATIONS ACCEPTED TO CONFERENCES OR MEETINGS EXTERNAL TO THE UNION
ORGANIZATION

NATURE OF CONFERENCE
OR MEETING

Economic Commission for Asia
and the Far East
(ECAFE)

17th Session of the
Inland Transport and
Communications Committee

Bangkok

3-14 February

Economic Commission
for Africa
(ECA)

9th Session

Addis Ababa

Mr. R. E. BUTLER
(Deputy SecretaryGeneral)

10-19 February

United Nations
Development Programme
(UNDP)

Regional meeting of
Resident Representatives for
Asia and the Far East

Manila

( Mr. H. RUUD
I Mr. A. KOTOV
(
(General Secretariat)

Committee on the Peaceful Uses
of Outer Space

New York

DATE

PLACE

REPRESENTATIVES

1969
3-11 February

10-21 February

United Nations Organization
(UN)

•

Working Group on Direct
Broadcast Satellites
1st Session

Mr. R. E. BUTLER
(Deputy Secretary-General)
Mr. A. BERRADA
(IFRB)
Mr. N. V. GADADHAR
(CCIR)
Mr. H. POULIQUEN
(General Secretariat)

17-20 February

Inter-Union Commission on
allocation of frequencies for
radioastronomy and space science
(IUCAF)

24 February

International Telecommunications
Satellite Consortium
(INTELSAT)

Plenipotentiary Conference

Washington

24-28 February

Inter-Governmental Maritime
Consultative Organization
(IMCO)

19th Session of the Maritime
Safety Committee

London

Mr. R. PETIT
(IFRB)

3-12 March

United Nations
Development Programme
(UNDP)

Regional meeting of
Resident Representatives for
Latin America and the
Caribbean

Santiago
(Chile)

Mr. P. BRONZINI
(General Secretariat)

Meeting

Brussels

' Mr. H. RUUD
Mr. A. KOTOV
(General Secretariat)

Mr. T. NISHIZAKI
(IFRB)

Mr. M. MILI
(Secretary-General)
Mr. R. E. BUTLER
(Deputy Secretary General)
Mr. A. BERRADA
(IFRB)
Mr. H. POULIQUEN
(General Secretariat)

ui a w i—» w n i a

13-14 March

United Nations Organization
(UN)

Administrative Committee on
Coordination

New York

Mr. R. E. BUTLER
(Deputy Secretary-General)

Mr. R. E. BUTLER
(Deputy Secretary-General)

Working Group on Outer Space
17 March

United Nations Organization
(UN)

Scientific and Technical SubCommittee of the Committee on the
Peaceful Uses of Outer Space

New York

9 April-3 May

International Civil Aviation
Organization
(ICAO)

6th Air Navigation
Conference

Montreal

Mr. F. DELLAMULA
(IFRB)

9 April-3 May

World Meteorological Organization
(WMO)

Extraordinary Session of the
Commission for
Aeronautical Meteorology

Montreal

Mr. F. DELLAMULA
(IFRB)
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INTERNATIONAL
TELECOMMUNICATION
CONVENTION, MONTREUX, 1965

PARTIAL REVISION OF THE RADIO REGULATIONS, GENEVA, 1959:

Luxembourg has ratified the International
Telecommunication Convention, Montreux,
1965.
The instrument of ratification was deposited
with the General Secretariat of the Union on
31 December 1968.

FINAL ACTS OF THE EXTRAORDINARY ADMINISTRATIVE RADIO CONFERENCE FOR THE
PREPARATION OF A REVISED ALLOTMENT
PLAN FOR THE AERONAUTICAL MOBILE (R)
SERVICE, GENEVA, 1966

The Federal Republic of Germany has ratified the International Telecommunication Convention, Montreux, 1965.
The instrument of ratification was deposited
with the General Secretariat of the Union on
16 December 1968.
By letter dated 12 December 1968, received
through the intermediary of the Swiss Government, the Embassy of the Federal Republic of
Germany in Bern declared in the name of its
Government that the International Telecommunication Convention, Montreux, 1965, also
applies to Land Berlin with effect from the
date on which it entered into force for the
Federal Republic of Germany.

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

Luxembourg has ratified the Optional Additional Protocol to the International Telecommunication Convention, Montreux, 1965,
on the Compulsory Settlement of Disputes.
The instrument of ratification was deposited
with the General Secretariat of the Union on
31 December 1968.

ITU

By letter dated 13 December 1968, the Spanish
Government announced that it has approved
the above-mentioned Acts.

PARTIAL REVISIONS OF THE RADIO REGULATIONS AND THE ADDITIONAL RADIO REGULATIONS, GENEVA, 1959:
FINAL ACTS OF THE WORLD ADMINISTRATIVE
RADIO CONFERENCETO DEALWITH MATTERS
RELATING
TO
THE
MARITIME
MOBILE
SERVICE, GENEVA, 1967

Canada, China, Kenya, Uganda and the
United Republic of Tanzania have approved
• the above-mentioned Acts by letters respectively dated 6 December 1968 for Canada, and
19 December for the remaining countries.

INTERNATIONAL
RADIO
COMMITTEE (CCIR)

CONSULTATIVE

INTERNATIONAL TELEGRAPH AND TELEPHONE CONSULTATIVE COMMITTEE (CCITT)

Participation by the General Precision Systems
Inc. in the work of the CCIR and of the CCITT
will henceforth be undertaken by the company's
subsidiary, the Tele-Signal Corporation.

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

publications

TECHNICAL CO-OPERATION
Recruitment of experts
Circular-letters which have been sent to all
Members of the Union announce the following
field vacancies:
• a post of Expert in telecommunications
traffic, for one year with possibility of extension, as soon as possible, with the telecommunications authorities of the countries of
Central America (duty station: the capital city
of one of the following countries: Costa Rica,
El Salvador, Nicaragua, Panama). (Field vacancy
notice TC 46/68 CA-505/TA; circular-letter
No. 56 of 24 December 1968; final date for
submission of applications: 24 February 1969);
• a post of Instructor-Adviser on telegraph
systems and equipment, for one year, as
soon as possible, in the Telecommunications
Department of the Government of Malaysia,
at Kuala Lumpur. (Field vacancy notice TC 47/68
MAL-526/SF; circular-letter No. 57 of 30 December 1968; final date for submission of
applications: 28 February 1969);
• a post of Regional Expert/Engineer
Economist, for one year with possibility of
extension, as soon as possible, for all countries
covered by the Economic Commission for Asia
and the Far East (ECAFE) (duty station: Bangkok, Thailand). (Field vacancy notice TC 1/69
AFE-501/TA; circular-letter No. 58 of 7 January
1969; final date for submission of applications:
7 March 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.

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

Prices are in Swiss francs.

Publications issued
since the last number
of the journal

General telegraph statistics — Year 1967
Trilingual edition F, E, S.
Price: 24 Sw. fr.
General telephone statistics — Year 1967
Trilingual edition F, E, S.
Price: 6 Sw. fr.

IFRN
International Frequency Registration
Board

Summary of monitoring
received by the IFRB
No. 149 (October 1968)
Trilingual edition F, E, S.

information

Tentative high frequency broadcasting
schedule — March schedule 1969 (M 1969)
Period: 2 March-4 May 1969
Trilingual edition F, E, S.
TELECOMMUNICATION JOURNAL - VOL. 36 -11/1969
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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
Russian edition.
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.
Possibly R, C editions.

Summary of monitoring
received by the IFRB
No. 150 (November 1968)
Trilingual edition F, E, S.

information

Summary of monitoring information
received by the IFRB on the use by broadcasting stations of the exclusive high frequency broadcasting bands
6 Summaries per year:
4 Summaries related with the last and first
weeks of any two consecutive seasonal schedules
2 Summaries related with the seventh week of
any four-month seasonal schedule
Trilingual edition F, E, S.

List of stations in the space service and in
the radio astronomy service, 2nd edition,
November 1968
Trilingual edition F, E, S.
International frequency list, 5th edition,
1969
Preface to four volumes in F, E, S.
List of international telephone routes, 9th
edition
Trilingual edition F, E, S.

CCIR
International Radio Consultative
Committee

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

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

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

International Telegraph and Telephone
Consultative Committee

Directives
Possibly Spanish edition.

Instructions for the international telephone service
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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There is only one
2-GHz microwave system
that gives you
complete confidence
in the ready condition of
your standby equipment:
FARINON SS2000

™

with Monitored Hot Standby
Continual, fail-safe assurance of standby protection is
a unique feature of Farinon SS2000 solid-state microwave systems, with Monitored Hot Standby, for the
1700-2300-MHz band.
In normal operation, the standby transmitter is monitored constantly as it operates into a dummy load. Any
degradation of performance causes an alarm, and solidstate logic circuitry prevents switching to the transmitter until the fault is cleared.
Only with this Monitored Hot Standby feature can you
always be certain your standby equipment is ready.
Only Farinon offers this protection in 2-GHz microwave.

Monitored Hot Standby also simplifies routine testing of
both transmitters. There's no fussing around with connections and disconnections and applying a dummy load.
That's all built in. Simply flip a manual switch to select
the transmitter you want in service, and go ahead with
your tests on the other. Only Farinon offers this convenience in 2-GHz microwave.
For complete details of SS2000 microwave systems providing up to 300 channels from 1700 to 2300 MHz, and
for information of other Farinon RF systems and accessories, contact our applications engineers. Remember —
only Farinon offers 2-GHz microwave with Monitored
Hot Standby.

Farinon Electric, 935 Washington St., San Carlos, Calif. 94070 (415) 593-8491
Sales Offices : 4601 Madison Avenue, Kansas City, Mo. 64112 (816) 561-6107
7735 Old Georgetown Road, Washington, D. C. 20014 (301) 657-4180
Farinon

147 Bath Road, Slough, Bucks, England Telephone 30295
Farinon Electric of Canada Ltd., 657 Orly Avenue, Dorval, P.Q. 5514° 636-0974
Farinon Miltech, 2995 Copper Road, Santa Clara, Calif. 95051 (408) 732-3921

MST Remote Control
This man is control ing REMOTELY

h.f transmitting and receiving

a

complete

system

Transmitting and Receiving Stations equipped with Marconi Self-Tuning
h.f Systems can be reliably and completely controlled by one man from

MST

any distance over open wire lines, cable, or radio links.
Complete Remote Control enables stations to be sited in the most
advantageous positions and their control centralized at a small desk unit
which may be located in an office in the city centre.

Marconi

telecommunications

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

systems
1

LTD/H67

TR0P0
...In the Persian Gulf
In 1965, Radio Engineering Laboratories (REL) was privileged to supply troposcatter equipment for a Persian Gulf telecommunications link from Bahrain
Island to Doha, Qatar.
Now, only three years later, economic and social growth of the Trucial States
demands an expanded commercial telecommunications system. And provedperformance FM radio relay subsystems from REL have again been selected.
When the Marconi Company, Ltd., as prime contractor to Cable & Wireless
Ltd., installs the new 296-mile quadruple diversity system, it will include REL's
solid state exciters and receivers . . . 10 KW power amplifiers . . . tunnel diode
amplifiers . . . duplexers . . . fault indicators . . . and terminal facilities.
Yes, advancing telecommunications requirements, in all parts of the world,
find REL experience and performance ready to serve . . . when and where reWrite for free REL brochures "CREDENTIALS in
Tropospheric Scatter" and
"CREDENTIALS in Space".

quired.
See how REL's more than 45 years of design and engineering leadership can
work for you. Write now, for full technical data.

REL

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

DCA

Increase gradually your sales by
advertising in the

TELECOMMUNICATION JOURNAL
The diffusion of this magazine over
133 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 atworld-wide market outletsfor
its products, the TELECOMMUNICATION JOURNAL is a unique publicity
support.
For further information and complete
details, please write or cable to:

Annoncen - Service

Post AG

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

Mitsubishi's New CABLE MUX System - Compact,
Flexible, Reliable
Also—Self-Regenerating CDC for Triplex Operation
Mitsubishi's new Series-200 CABLE MUX—a six-unit synchronous timedivision multiplexing telegraph terminal—can operate a group of six
aggregate channels in either diplex or triplex. The use of ICs on the
plug-in sheet not only boosts the reliability and stability of the CABLE
MUX system, but also assures compactness. For increased flexibility,
plug-in sheets can be added as the

—

occasion demands. Meeting CCITT
draft recommendations in every respect, the Series-200 CABLE MUX
system is specially set up for quick
phasing. Mitsubishi also produces

1,

the Model-11 CDC (characteristic

m

distortion compensator) for triplex

ml

operation. Making use of the CABLE

itjAff

j

MUX timing pulses, the CDC with its
regenerating capability ensures a
distortion-free,
high-speed
telegraphic signal.

A

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

Automatic Error Correcting
Time MultiplexEquipmentfor
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.

air…

the

perfect

insulant…

Making- co-axial cable calls for
advance production and engineering
techniques. In an automatic process,
TCL takes copper wire, moulds plastic
discs at critical distances along its
length, wraps it with plastic foil, and
applies a copper strip longitudinally
to form a tube.
Two laps of steel tapes followed by
two laps of paper tape-and the tube
is made and protected with a speed
and precision hitherto unobtainable.
Each tube is then subjected to
searching electrical and mechanical
examinations.
Telephone Cables Limited

Air... plus care. These are the
ingredients that give TCL co-axial
cables their renowned performance
standards.
TCL—the

largest company in Europe
exclusively concerned with the
manufacture of telecommunications
cable-makes all types of dry core
and plastic cables and as well as being
a major supplier to the British
Post Office also exports to over 70
countries throughout the world.
A world-wide technical advisory
service is provided.

Dagenham, Essex. Tel: 01-592 6611. Cables: Drycore Dagenham. Telex: 896216

The organisation with 1:15 years' experience.

TCL

nt more into
elephone cables

t

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 awideband transmission medium,offeringa solution
to the accelerating demands thatwill then become vital.
Standard Telecommunication Laboratories Limited,
London Road, Harlow, Essex, England.

Standard Telecommunication Laboratories
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LAND, SUBMARINE, RADIO AND SPACE
TELECOMMUNICATIONS.

SUBMARINE CABLE SYSTEM
120 channel 4 kc/s or 160 channel 3 kc/s
and 480 channel 4 kc/s or 640 channel 3 kc/s
The Compagnie Generale d'Electricite manufactures
complete submarine cable systems.
" All-in " CIT contracts cover:
Costing, financement, and technical prospect studies
Manufacture, laying and final commissioning of the
system (including terminals)
Assistance in staff training and subsequent system
maintenance
'
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COMPAGNIE INDUSTRIELLE
DES TELECOMMUNICATIONS
LES CABLES DE LYON

The CGE systems include:
— Steel core coaxial cable
— Rigid repeaters, with guaranteed longevity
— Remote powering facilities—solid state transmission and multiplexing equipment (with 12 or
16 channel basegroups)
References:
Hollande-Denmark, Marseille-Algiers I, Perpignan-Oran II,
Cannes-lie Rousse (Corsica), France-Marocco

Important participation
under delivery:
Sicily-Crete, TAT II et TAT IV (France-USA).
France-Tunisie
Write, phone or wire CIT Transmission Department
C.l.T.
33, rue Emeriau
75 - PARIS XV
Phone 734.89.79
Telex 25.927

e

LES CABLES DE LYON
170, avenue J.-Jaures
69 - LYON
Phone (78) 72.35.61
Telex 31.009

COMPAGNIE GENERALE D'ELECTRICITE

Now a complete line of
compact radio links . . .
Our series of alI-soiid-state radio link equipments
covers all the usual frequency ranges.
Features include: □ COMPACT design and SOLID
STATE FOR RELIABILITY even under severe
environmental conditions ( — 20° to + 55°C—30 to
85% relative humidity) □ PLUG IN CONSTRUCTION for flexibility □ WIDE tolerance on power
supply □ CRYSTAL CONTROLLED oscillators
□ METERING and ALARM CIRCUITS always included □ PERFORMANCE of the RF and channelling units IN FULL ACCORDANCE WITH CCIR
AND CCITT recommendations □ PORTABLE VERSION available in any type, due to compact design.
(This version can easily be used for field survey prior
to network planning, for temporary links or in case
of emergency.)
Essential characteristics: Frequency ranges: 4507000 MHz—Baseband frequencies: 6-108 kHz (24
channels), 60-300 kHz (60 channels)—Type of
modulation: phase modulation—Power supply:
21-5-29V d.c.—220V or 110V a.c.—1 5 + 10%.
Full data is available from: Bell Telephone Manufacturing Company S.A., Radio and Line Transmission
Division, BP Building, 162 Jan Van Rijswijcklaan,
Antwerp, Belgium.

Bell Telephone Mfg Co

TTT

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.
* Registered Trade Mark

Cie. Gle. de Constuctions
Telephoniques

ITT

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.
//

Improved Close-in Coverage. The 501 radiates a broad, upwardly 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.

TCI

TECHNOLOGY FOR

Write for complete technical data.

COMMUNICATIONS

1625 Stierlin Road, Mountain View, California 94040, USA
Telephone (415) 961-9180 Cable Address: TECOMINT

INTERNATIONAL

m n nursHEii
| Speech plus duplex telegraph equipment
Type TFM621 offers real line economy.

TMC

Add up to ten telegraph channels within the normal
telephone speech band (300-3400 Hz), leaving the lower
portion of the band for speech, data or picture transmission.
Alternative filters available giving cut-off
at a frequency to suit your requirements.
Telegraph channel cards for 50/75 or 100/110 Baud operation.
Fully transistored— low power consumption, high reliability.
Plug-in units—easy access for maintenance.
Tropicalized; C.C.I.T.T. recommended frequencies.
For more details write or phone for leaflet and technical bulletin to
^

^

ana
ei )
Sales
Transmission Division

TELEPHONE MANUFACTURING CO. LTD., SEVENOAKS WAY, ST. MARY CRAY, KENT, BR5 3AD, ENGLAND
Telephone Orpington 27020

Cables Bubastis London

Telex 28115

NERA PARABOLIC
_ ANTENNAS
4 GHz TO 8,5 GHz

High performance antennas with
cylindrical shroud and fibre glass
plastic domes.

The antennas are made of high quality aluminium. Permissible twist and
sway of antenna tower should not
exceed the 3dB beam width.

The complete antenna is designed
to withstand the mechanical load of
2.5 cm ice together with a maximum
wind velocity of 70 m/sec.

Cross

polarization

discriminiation

exceeds 30 dB for all antennas
listed.
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Manufactures of microwave and electronic equipment. Head office & sales:
P.O. Box 7033 H, OSLO 3, Norway. Telephone 46 19 50 — Telex 1144 —
Cables: Wireless.
Development & Works: P.O. Box 2382, 5012 BERGEN, Norway.

Télécommunications

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

Télécommunications

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.

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

olivetti

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

Adresse tetegraphique: Olimark Ivrea Telephone 525 T6lex 21043

In 36 hops STC brings
the islands to the highlands
Thirty-six microwave hops.
Connecting clusters of wee islands to the Scottish
mainland-some for the very first time.
Storm-tossed remote locations demand ultra'reliable
equipment. Capable of operating for at least one year
without servicing. STC all solid-state equipment.
To cope with the unique conditions a special version
of STC's RL4H 'Slimrack' high capacity equipment has
been devised. Called the RL4K it will carry up to 300

two-way telephone circuits in the 4GHz waveband.
The radio units occupy only 8 in. x 9 in. of floor space
and consume 120 watts from a 24 volt d.c. source.
By the summer of 1971 the whole scheme will be in
operation. Managed, manufactured, installed and
commissioned by STC from the outset to the final
celebration Highland Fling.
Standard Telephones and Cables Limited, Microwave
and Line Division, Basildon, Essex, England.

Standard Telephones and Cables Limited

TTT
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1865

on the occasion of its Centenary

1965
the international
telecommunication
union
published
a volume which recounts the history of a hundred years of uninterrupted progress and success in international co-operation: that is the
subject of this fascinating book, with its 300 lavishly illustrated pages.
Available in French, English and Spanish. The volume may be
ordered at bookshops throughout the world or directly from the Sales
Service, ITU General Secretariat, Place des Nations, Geneva. Price:
40 Swiss francs — 20 Swiss francs for Administrations of Member
countries

and minted
silver and bronze medals, symbolizing
the progress achieved in telecommunications and the ITU's membership of the United Nations family. The
diameter of the medals, which are
engraved on both sides, is 6 cm, and
they can be ordered directly from the
Sales Service, ITU General Secretariat, Place des Nations, Geneva.

The price is 15 Swiss francs for the bronze medal

MARCONI
PACEMAKERS...

... in space communications earth stations
design and construction.
Civil stations

Military stations

97ft for East African External

AIR-TRANSPORTABLE STATION

Telecommunications Company

40ft three for the Ministry
ofTechnology

90ft for Cable and Wireless
Limited for Bahrain
FIXED STATION

90ft for Cable and Wireless
Limited for Hong Kong

90ft for British Post Office for

42ft for Ministry of
Technology to be commission
ed in the Skynet System

FEATURES:
• Complete rangeof equipmentfor
earth stations for communications
compatible with Intelsat III and IV.
• Unique new non-metallic bearing
gives three times the safety
factor of roller or ball bearings,
and can be replaced without
interrupting operation of the
station.
• Special antennasforfixed and
mobile military and shjpborne
applications.

Goonhilly No. 2

42ft for Cable and Wireless
Limited as part of Apollo
Project on Ascension Island

Marconi —Europe's
largest supplier of
satellite communications
earth stations

THE OUEEN-S AWARD TO INDUSTRY

1965 1967 1968

The Marconi Company Limited
Space Communications Division
Chelmsford, Essex
LTD/P55
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For our LPH-15. the last count was 322 inquiries
representing 152 locations around the world. Here's why:
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.

ARC 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

the new
telecommunications
network
by G.E.C.
of England

will fit
Nigeria
very well
The facts are impressive ... a £9.6
million contract placed by Nigeria's
Ministry of Communications with
GEC-AEI Telecommunications
Limited ... a 2500 mile microwave
and VHF radio network linking all
twelve state capitals and many
smaller communities . . . with about
100 stations en route to carry
telephone conversations over
Nigeria's vastly varying terrain . . .
GEC to undertake all aspects of
the project from route surveys to
commissioning, including a
comprehensive training programme
and the use of computer-controlled
critical path analysis to ensure the
smooth progress of the contract.

6 GHz broadband radio systems
2 GHz broadband radio systems

Behind the facts is a long and close association between GEC of
England and the Nigerian Ministry of Communications culminating in
this development which will give Nigeria an advanced telephone
service, the equal of any in the world.

450 MHz narrowband radio systems
12 circuit open-wire line systems
VHF narrowband radio systems
6 GHz equipment already in service
2 GHz equipment already in service

G.E.C.

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

IB/38A

VOICES IN OUTER SPACE...

another step ahead in the development of satellite communications.
Last September K.D.D. of Japan decided on FUJITSU
as the most qualified expert to develop and manufacture a new PCM-TDMA COM SYSTEM. This system

The resulting 700 channels per band—which is more
than conventional FDMA can boast—provide distortionfree voice communication, larger per-band capacity

employs pulse-code multiplexion with a transmission
speed of 50 million bits/sec.; TASI, a time assignment

and lower per-channel charges.
For us, it's another step toward our goal of a better
tomorrow for everyone. For humanity, it's another

speech interpolation system which increases channel
capacity; a time-division multi-access controller and

step closer to the stars.

a phase-sbift keying device.

FUJITSU LIMITED
Communications and Electronics
Marunouchi, Tokyo, Japan
MAIN PRODUCTS: □ Telephone Exchange Equipment □ Telephone Sets □ Carrier Transmission Equipment □ Radio Communication Equipment □ Space Electronics Equipment
□ Data Communication Equipment □ Computers (FACOM) & Peripheral Equipment □ Automatic Control Equipment (FANUC) □ Telemetering & Remote Control Equipment
□ Electric Indicators □ Electronic Components & Semiconductor Devices □ Auto-Radio & Car Stereo (TEN) □ Marine Radar □ Nuclear Measuring Equipment

