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cables speak all languages...

TCL cables being laid for the Bahamas Telecommunications Corporation

For all types of drycore and plastic
telephone cables, apply to TCL-the
largest manufacturer of telephone
cables in Europe
TCL

Telephone Cables Limited, Dagenham, England
Telephone: DOMinion 6611 Cables: Drycore Dagenham
THE ORGANISATION WITH 130 YEARS' EXPERIENCE

Husky team
of HF moneystretchers
G/A multicoupler doubles a
single antenna's use; the balun
promotes efficiency, flexibility
Reduce transmission line cost and antenna space up to 50%! A multicoupler
lets two independent transmitters broadcast simultaneously over a single HF
antenna (2 to 32 MHz). No tuning or adr
justment, no interference or interaction.
Then, a G/A balun (insertion VSWR below 1.2:1 —efficiency above 97%) transfers power to the antenna over economical, open-wire, balanced lines. In modern,
high-performance transmission, G/A has
the answers now. Write for full technical
data.

Granger

Associate

Baluns: 1 Kw average (2 Kw PEP)
to 50 Kw average (200 Kw PEP).
1601 California Ave., Palo Alto, California 94304 / Russell
House, Molesey Rd., Walton-on-Thames, Surrey, England
1-3 Dale St., Brookvale, NSW, Australia

Multicouplers: 10 Kw average
(20 Kw PEP) to 20 Kw average
(40 Kw PEP).

The Latest
Advance in
Long Range
Radio
Communications
The Controller and Courier SSB
Transceivers have been under
development at R F Communications for almost three years.
These are the first of an entirely
new line of transistorized transceivers with many unique and advanced features.
The Controller and Courier are
in the middle price range for
Commercial Grade Equipment.
Within the next few months, we
will announce:
• The RF-201 Series Transceivers with higher CCS Power Rating, half duplex capability and
greater accessory flexibility.
• A new line of specially designed
ship SSB Transceivers with Full
F. C. C. Type Acceptance.

• A line of equipment with D.O.T.
Approval for use in Canada.
• A new line of Full Remote Control equipment with supervisory
capability, for operation over
standard telephone circuits.
• A universal Modular Line where
the user specifies only the features needed.
R F Communications is a leader in the design and manufacture
of advanced communications
equipment. Shown below are
some of our accomplishments
during the past five years:

THE NEW RF COMMUNICATIONS

Controller & Courier Series
BASE STATION AND VEHICULAR STATION

Single Sideband Transceivers
For Commercial and Governmental Applications

The Controller Base Station and Courier Vehicular Station
SSB Transceivers are the latest advance in equipment for
Long Distance Radio Communications. These units from
R F Communications offer features never before available
in fixed channel SSB transceivers.
■ Operation.on up to TEN Preset Channels.
■ Frequency Range of 2 to 30 Mc.
■ Simple to Operate—Only Five Front Panel Controls.
■ Fully Transistorized except for P. A.
■ Smaller Size and Weight, 5% x14Vi x16% inches (13.6x
36.2x41.2 CM) and I6V2 pounds (7.5 Kg), plus power
supply.
■ Full line of Built-in Accessories, including Remote Control, VOX, CW, Squelch, Noise Limiter, Phone Patch, etc.
■ 100 Watts Power Output.
■ Choice of Power Supplies, 115/230 Volts AC, 12 Volts
or 24 Volt DC.

• We have supplied a larger number of FCC Type Accepted SSB
Transceivers to Commercial Sea
Operators than any other company.

■ Reliable and Dependable Operation under extremes of
Temperature, Humidity, Shock and Vibration.

• And, we have introduced a
larger number of new and unique
SSB communications products
than any other company.

Please write for details.

■ Flexible Mounting Arrangements, Desk Top, Bulkhead,
Shockmount, Mobile Cradle, Rack, etc.

rf

R F COMMUNICATIONS, INC.

1680 UNIVERSITY AVENUE—ROCHESTER, NEW YORK 14610

For employment opportunities, send your resume to the
Personnel Director. An equal opportunity employer.
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STK solves
interference problem in Chile
A 76 MVA central power station for Empresa
Nacional de Electricidad in Chili was planned to
have telephone cable connections to a substation, a
radio station and a nearby village. The following
interference problem was encountered: One particular fault in the high voltage network would affect
the ground potential at the central station, giving
rise to a potential difference of the order of 2,000 to
5,000 volts between the station, and the other
locations.
STK engineers solved the problem by using selfsupporting cable with a figure-8 cross-section that
incorporated a steel-wire catenary and providing
interference transformers for each cable. The
catenary wire was connected to the primary winding
and the cable itself to the secondary. The potential
between the transformer cable and ground was
thereby reduced from between 2,000 and 5,000
volts to approximately 10 volts.
STK's long experience is always available to solve
your interference problem. STK cable can be
supplied with a screening factor of less than 0-05.

"Envoy" means the new Creed 8-bit, 96 character,
Electronic Dataprinter and we have a brochure
which tells you all about it.
If you are impatient for a few more facts then the
Envoy datapYinter transmits or receives 8-bit codes
at up to 10 characters per second (100 words per
minute).
It punches, reads, duplicates and interprets 8-track
tapes at up to 10 characters per second.
The 96 character print-out has the facility of upper
and lower case printing and 1 28 code combinations
are handled with a 3-shift keyboard.
We could mention the Envoy's two colour printing,
plug in character recognition unit and its use of
integrated circuit electronics, but by now you are
probably writing for the brochure.
Creed & Company Limited, Hollingbury, Brighton,
BN1 8AL, England.

For more information, write to:
Standard Telefon og Kabelfabrik A/S, Cable Division,
Post Box 60, 0kern, Oslo 5, Norway.

creed

We're proud of
the connections we've made
with our miniature
wires and cables
Many of the organisations we deal with are large.
Important. With rigid standards.
Large industrial concerns;governmentbodies; public
utilities; medical departments; manufacturers of
electronic equipment; aeronautical authorities.
They come to us for one reason—the high quality of
our miniature wires and cables.
There's the 98 ohm balanced twin cable, overall
diameter *064 inch.
High frequency coaxial cables, with overall diameters
not exceeding -078 inch.
PTFE wires, cables and cable assemblies, made to
withstand a constant temperature of 250°C, and, for
short periods, 300°C.
Only the best materials are used in their construction: high tensile strength, silver-plated, copper
clad steel wires; a dielectric of polythene, irradiated
polythene or polytetrafluoroethylene (PTFE); copper
or silverplated copper wire, fibre glass, nylon or
PTFE sheathed.
That's what we mean by quality.
Write for further details to: Standard Telephones
and Cables Limited. Rubber and Plastic Cable
Division, Corporation
Road,
Newport,
Mon.,
England.

STC

The Pentaconta* 32 system:
the plug-in crossbar
telephone switching system
custom built for rural
exchanges
The Pentaconta* 32 system is specially designed for
small and medium local transit and toll exchanges.
For from 32to 3,000 subscriber lines the Pentaconta*
32 system uses modern crossbar switches and will
interwork with all other crossbar and step-by-step
telephone systems.
And all equipment units are interchangeable because
the connections are simple plug devices.
Which makes the Pentaconta* 32 system one of the
most economical, easy-to-maintain units available.
So it's ideal for small rural exchanges.
For further information contact: Bell Telephone
Manufacturing Company SA, Switching Systems
Division, Francis Wellesplein 1, Antwerp, Belgium.
*Registered Trade Mark

Bell Telephone Mfcj Co

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

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

STC

Everyone wants the
Pentaconta* system
The Pentaconta* system is the world's most advanced Crossbar automatic telephone switching system.
So naturally the whole world wants it, and systems
are already'installed in 72-76 countries.
We're increasing manufacturing capacity to put in
a lot more. And that's not all.
Pentaconta* systems are under continuous development and improvement. We're always trying to
make it smaller, faster, cheaper and more reliable.
And succeeding.
Standard Telephones and Cables Limited, Telephone
Switching Group, Oakleigh Road, New Southgate,
London, N.11, England.
* Registered Trade Mark

Chosen good equipment?
Right . . .
Let STC put it in and keep it
that way
STC's Installation and Maintenance Services Division
lays cables, installs microwave and tropospheric
scatter radio equipment, designs antennae structures,
supplies busbar systems, and keeps the lot working.
The Project Engineering Unit plans systems, rationalises installations, conducts surveys and can call on
the resources of over 150 associated companies in
53 countries—AND..., „
Could you ask for anything more ?
You could, and STC could answer. With anything
and everything to do with installing and servicing
electrical, electronic and telephone equipment.
It's the way STC makes communications communicate.
STC Transmission Group Installation and Maintenance Services Division, Basildon, Essex, England.

STC

STC

The Pan-American Highway
at Alajuela, Costa Rica...

STC makes telephonists
light-headed

STC makes headsets that are so light and comfortable some telephonists forget they're wearing them.
They can nod, shake, shrug or frug and the headset stays put.
The exclusive STC 'Rocking Armature' principle
improves sensitivity and frequency response. So
STC headsets work better (and so do telephonists).
All told, STC headsets make telephonists happier,
and more efficient.
Made of nylon plastic and virtually unbreakable,
the headsets are available in black and grey (colours
approved bythe GPO) and ivory.

This important locality situated in the direct line of
domestic and commercial communications between
the two American continents is now equipped with
anew 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

Write, phone or telex for leaflet D/104 to:
Standard Telephonesand Cables Limited,Telephone
Switching Group, Oakleigh Road, New Southgate,
London, England.

STC

GCT

ITT today embraces more than 150 associated companies with a total of 200,000 employees. It carries on primary
research, manufacturing, communication, sales or service activities in 53 countries, and maintains market outlets
in 62 others. In addition, it operates a communication network of more than 1,000 cable, radio and satellite circuits.
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ATL-10
Linear Power Amplifer

■IK
AM-4821*FRT-79

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

SG75
Synthesized Excite
(0-1428/FRT-79)

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

HARRIS
INTERTYPE

GATES

CORPORATION

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

REL

Space Communications

REL's role in satellite communications goes back a long way. Not
as long as our 40 years of leadership in radio communications. But
from the earliest days of satellite communications we've been involved.
Our role began with early experimental and developmental
participation in projects such as Diana, Echo I and Echo II. It continues
today with operational FM communications subsystems in satellite
earth stations from Andover, Maine to Bangkok, Thailand.
Focal point of this leadership is the REL 2600 Series: an all
solid-state, modular-designed subsystem providing easy selection of
carrier frequency for commercial bands.. .variable channel
capacities... optimum threshold improvement... and optional
transmitter power... for fixed, transportable or shipborne installations..
Latest edition of "CREDENTIALS in
Space Communications" shows location
and characteristics of satellite
earth stations with REL subsystems.
Companion brochure, "CREDENTIALS
in Tropospheric Scatter", highlights
characteristics of REL equipment in
55 tropo systems worldwide. Both
brochures, with color map, are
yours on request to REL.

Yes, in satellite communications as in tropospheric scatter, REL
has won international recognition for innovation, experience and
performance. A winning combination that can serve your advancing
communications requirements —today and tomorrow.
r\

RADIO ENGINEERING LABORATORIES DIVISION
REL

Dynamics Corporation of America
Long Island City, New York 11101, U.S.A.

DCA

AEI

Telecommun
in
year adds a million
one
square feet to its productive
capacity to meet BPO demands
#

The new 258,000 sq. ft. AE! telephone exchange equipment
factory at Kirkcaldy, in Fife.
A view of the vast rack wiring sections in the new factory
at Kirkcaldy.

Two new AEI factories at Kirkcaldy and Glenrothes in Scotland—
another in Lower Sydenham and expansion at Hartlepool. One million
square feet of new factory space added in just 12 months—a significant increase in productive capacity which is already playing a major
part in stepping-up the output of AEI's Telecommunications Group to
meet the huge demand from the British Post Office.
More space means more staff and AEI has already trained over two
thousand people in the varied and intricate skills required for making
telephone switching equipment and instruments. Within ten months
of building starting, the Kirkcaldy factory was actually producing
complete telephone switching racks. Within nine months in the
Glenrothes factory, telephones and other ancillary telephone apparatus were being produced in substantial quantities.
These are the steps which AEI is taking to meet home and overseas
demands for telecommunications equipment.

A

E

I

TELECOMMUNICATION

ASSOCIATED ELECTRICAL INDUSTRIES LTD.
TELECOMMUNICATIONS GROUP

Woolwich, London SE18. Woolwich 2020

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

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

Products for todayInnovations for tomorrow

SEC
Nippon Electric Co., Ltd.

Tokyo, Japan

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

uikpos

the
Greeks
had a
word for
(part of) it
The ancient Greeks used the word 'illKpOC? (or 'micros'), meaning small, long before microwave equipment had been dreamed of. Today, modern Greece is served by up-to-date
microwave radio links in which equipment made by G.E.C. (Telecommunications) Ltd., of
Coventry, England, plays a leading part.
The most recent example is the 450-mile (730 km) system between Dholiana, on the mainland,
and the island of Crete. The Hellenic Telecommunications Organisation have specified G. E.C.
6000 MHz equipment for the main route. Optimum use of semiconductor techniques ensures
increased reliability, reduced power consumption, and minimum maintenance requirements.
Two r.f. bearer channels, one working and one standby, will each have a capacity of 960
telephone circuits with automatic changeover in the event of degradation of the signal below
a predetermined level. This route can be extended, when necessary, to a total of three working
channels and one standby. In addition a seperate auxiliary radio equipment, also operating in
the 6000 MHz frequency band, provides 60 telephone circuits for intermediate stations
independently of the main through traffic and also a bearer circuit for a supervisory order-wire
and remote control and alarm facilities.
On Crete, the spur routes will be equipped with completely semiconductored 7500 MHz radio
equipment operating on a 'twin-path' basis with a capacity of 300 telephone circuits.
G.E.C. microwave systems already link Patras with the island of Corfu, Athens with Mount
Parnis and the island of Syros, and Larissa with Mount Pillion.

GEC

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

1 B119

TROPO
This two-span Uganda to Tanzania communications,
system will utilize tropospheric scatter radio relay
equipment from Radio Engineering Laboratories
(REL).
Operated by East African Posts and Telecommunications Administration, the broadband tropo system will cover nearly 500 miles—spanning 192 miles
of Lake Victoria from Kampala to Mwanza, then extenaing ouz mnes to uoaoma. ine new system — operating in tne yuu MMZ
frequency band — will replace an overhead, open wire route presently inadequate for the region's increasing communications demands.
System installation will be performed by The Marconi Company Ltd., which
selected REL's all-solid-state 2600 Series. Modular construction of the compact and lightweight 2600 Series assures ease of operation and maintenance,
plus ready expandibility. Thus the initial 24-voice channel .system can be
easily expanded to 60 channels to meet future requirements.
REL was the first company in the world to develop and manufacture tropo
scatter communications equipment. Today, REL continues to be first in reliably

East
Africa

and economically meeting commercial communications requirements
troughout the world.
For technical data, and a free copy of REL's "Credentials in Tropo Scatter",
P\
please write:

REL

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

DCA

Increase gradually your sales 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 at
world-wide market outlets for its products, the TELECOMMUNICATION JOURNAL is a unique publicity
support.
For further information and complete details, please
write or cable to:

Annoncen-Service Post AG
Wydackerring 140, 8047 Zurich(Switzerland)
Mailing address: P.O. Box 272, 8055 Zurich
Phone: 051 / 54 50 50 (3 lines)
Cable: Annoncenservice Zurich
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Where costs, location or construction time make
similar fixed station antennas impractical, and yet
high performance is required, this quick-erect transportable rotatable log periodic can be placed in
service within five hours after on-site arrival. The
LPH-19 delivers high-gain, full-azimuth coverage. It
is ideally suited for communications links where
steerability from fixed to mobile stations is required.
The waterproof heavy-duty rotator is located at
ground level for ease of maintenance. The boom
and support tower are supplied in welded sections
with stainless steel quick connect end fittings to
facilitate ease of installation.
In design, construction and operating characteristics, the LPH-19 has the durability for long-life service in a variety of hostile environments. All over the
globe, where quality is important, APC capability is
at work. Ask us how APC experience and creative
engineering can help solve your communications
problems. Write or call today.

APC. . . Depend on APC Practical Competence for
Creative Electrical and Structural Solutions

ANTENNA PRODUCTS COMPANY
BOX 520

•

MINERAL WELLS, TEXAS 76067

•

AC 817 FA 5-3301

•

TWX 910 890 5851

MARCONI

9 0 '

high

EARTH

Complete

system

Modular

construction

Exceptional

performance

STATION

service

reliability

Integration and over-all station design meet full
INTELSAT standard.
Figure of merit G/T: Better than 40.7 dB at
5° elevation.
Cassegrain type feeds—monopulse or conical scan
available.
Unique quasi-paraboloid reflector for high
efficiency—aluminium or stainless steel surfaces.
Mounts: Fully steerable — elevation over azimuth.
Hour angle declination — covers equatorial

THE QUEEN'S AWARD TO INDUSTRY
1966
1967

satellites.
Transmitters: Either T.W.T or Klystron type—wide
and narrow instantaneous bandwidth.
Receivers: Helium-cooled parametric amplifier.
Threshold demodulators.

Marconi-space communications systems
The Marconi Company Limited,
Space Communications Division, Chelmsford, Essex
AN 'ENGLISH ELECTRIC' COMPANY
LTD/P52

Do you use HF circuits?
and'
Do you have to change between a small number
of frequencies several times a day, or per hour,
or per minute.
Is the maintenance problem worrying you.
Would it be useful to you if the same information
could be transmitted on two different frequencies - for instance during twilight - and that at
no extra cost.
Would an operational spare capacity, again at
no extra cost, be attractive?
3 complete 5 kw transmitters, with 2 HF units each.

then
HILIPS channelized transmitters are a
natural to you.
They feature a pretuned HF unit for each
operational frequency. HF units are continuously tunable without coil changing (latest version).
The cost? 3-frequency versions will beat any
automatic system.
Philips channelized transmitters are in use with
the administrations of many countries. Recent
orders were obtained from Australia, Chile,
Congo, Mexico, Norway, Portugal, Sudan, Spain
Turkey and Venezuela.

PHILIPS

N.Y. PHILIPS'TELECOMMUNICATIE INDUSTRIE-HILYERSUM-THE NETHERLANDS

Plessey ideas in
telecommunications
The Plessey Telecommunications
Group is the largest organisation in the
Commonwealth developing and
manufacturing equipment for public
and private telephone systems. It is
one of the five product groups of
The Plessey Company Limited, a
major force in the related fields of
telecommunications, electronics,
radar, radio, automation and avionics.

Ideas in the past
The history of telecommunications is
virtually a history of the members of
the Plessey Telecommunications
Group, from the early days of the
magneto telephone to the Strowger
automatic exchange system which it
helped to develop and on to the very
latest electronic switching systems.

Ideas in the present
The Group's switching research and
development resources are backed by
the Company's basic and applied
research activities. Two of the Plessey
research centres are continuously
engaged on telecommunications
projects—the Allen Clark Research
Centre at Caswell and British
Telecommunications Research
Limited at Taplow.

1 Testing prototype model of PEX
(private electronic exchange) for
240 lines

2 A section of the Ambergate TXE2
(PENTEX) exchange installed by
P/essey, and cutover in December 1966

'5005' Crossbar
Plessey has invested many millions of
pounds from its own resources in
'5005' Crossbar—and is the only
British company to have developed a
commercial crossbar system.
Originally designed for overseas use
'5005' Crossbar is now being supplied
to the British Post Office for large
non-director exchanges, group
switching centres and the international
'Gateway' telephone centre
in London.
At a time when telephone-operating
authorities throughout the world are
faced with rapid expansion of facilities
'5005' Crossbar meets the need
because of its speed of operation,
flexibility, versatility and built-in
features which will provide STD and
other facilities when required.
Pentex
Designated Type TXE2 by the British
Post Office and adopted by them in
1966 as standard for exchanges up to
2000 lines, this reed crosspoint
system — Europe's first production
electronic exchange — is manufactured
by the Plessey Telecommunications

Group and is marketed overseas under
the name 'Pentex'.
The cut-over of the first installation
was in December 1966 at Ambergate
in Derbyshire. It caters for 700 lines,
with ultimate expansion to 2000.
Pentex was developed by Plessey in
co-operation with the British Post
Office under the auspices of the Joint
Electronic Research Committee.
Manufacture is proceeding apace to
meet orders from the British Post
Office for 30 exchanges in 1967 and a
further 30 in 1968, together with
overseas orders.
Pentex exchanges take up less space,
need less maintenance and offer
higher switching speeds than
conventional electro-mechanical
equipment. Microphonic noise is
virtually eliminated.

Reed Selector
Plessey in conjunction with the
British Post Office has developed the
intermediate switching stage of the
Reed Selector System.This
system, designated TXE6 by the British
Post Office, is to be used for extending
and replacing Strowger exchanges.

The Telecommunications Group
carried out a field trial at the Belgravia
exchange in London where intermediate
switching equipment was trunked to
replace 91 Strowger selectors.This
trial proved that Plessey's design
fulfilled all the requirements.

Pex
The private automatic exchange
(PAX) goes electronic and
becomes PEX. Adapting the principles
of the Pentex System,
Plessey Telecommunications
Group are completing the
development of this private
exchange. It will accommodate
both dial and press-button
telephones.
The prototype is a 240-line system,
which can be progressively
enlarged to 480 lines. The design
principle can also be used
to build exchanges up to about
2000 lines. Modifications
are also possible to enable PEX
to be adapted for private
electronic branch exchanges
(PEBX) connected to the public
telephone network.

Ideas in the future
Stored Program Control
Designers at Plessey are currently
working on the application of stored
program control, whereby the switching
paths in a telephone exchange can be
directed and supervised by computer-like
devices. The ideas behind this study are—
greater standardisation of equipment,
easier extension of exchange at any
time, flexibility for subsequent
introduction of new subscriber facilities,
ability to use new components and
devices as they become available.

Integrated Switching and
Transmission
There is a growing recognition that
the traditional interface between
transmission and switching equipment
must progressively disappear in the
face of new techniques.
Plessey is engaged in studying the
integration of the switching and
transmission of speech and associated
signals in pulse code modulated
form. The problems are being
considered on a national and international
network basis with the aims of
cost reduction and greater efficiency.

3 One of the first telephone instruments
manufactured by Plessey
4 The press-button telephone—the latest
developments from Plessey can suit
D.C. or V.F. signalling systems

5 The Plessey Reed Selector—part
of the British Post Office electronic
Reed Selector System (TXE6) —for the
extension of Strowger exchanges
6 '5005' Crossbar equipment at the
Hong Kong 'Gateway' exchange
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The Basic Unit
of the Siemens Crosspoint Technique
for Modern
Communications Systems
Combined into strips-of-five, ESK relays are ideal modules
for the switching systems of private and public communications networks. They are used to form cost-effective
crosspoint switching matrices in which each crosspoint
can be individually switched without the use of mechanical
links. Switching matrices of any desired size and crosspoint
arrangement can be formed.

Advantages:
ESK relays operate in less than two thousandths of a

second and may be directly controlled by
electronic logic circuits
ESK relays have up to 6 palladium-silver twin contacts,

each with a contact pressure of 20 p, which
ensure high-quality, noise-free connections
ESK relays are small, light and insensitive to ambient

influences - ideal modules for space-saving,
maintenance-free switching matrices
ESK relays operate without mechanical setting members,

the only moving parts being their springs
- weighing only 0.4 g - which are actuated
directly by the magnetic field

Millions of ESK relays are already giving excellent service.
Pace-setting and future-proof, they open the way to new
concepts
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Table of Artificial Satellites Launched

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

Repertoire des satellites artificiels lances

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

Lanzamientos de satelites notificados

El Servicio de Biblioteca y Archivos de la Union Internacional de
Telecomunicaciones (U1T) ha escaneado la coleccion completa de Lanzamientos
de satelites notificados (1967-1993). Las copias electronicas estan disponibles en
la direccion siguiente:
http ://ha nd le. itu. i nt/11.1004/020.1000/8

editorial

Plan for the development of the
international telecommunication network

This issue of the Telecommunication Journal contains a
concise account of the work of the World Plan Committee
which met in Mexico City from 30 October to 15 November 1967. This was the Committee's second meeting, the
first having been held in Rome in December 1963.
The complexity of the facilities and equipment involved in
modern telecommunications, their great variety, and the
large number of services which use them makes it ever more
important to plan and to base the plans on thorough statistical study to ensure that the international or interregional
telecommunication network will function properly.
It is interesting to note that the participants in the first
Plenipotentiary Conference which was held in Paris in May
1865 and created the International Telegraph Union, the
ancestor of the ITU, decided to publish annual statistics of
the " movement of telegrams " for each Member country,
and also a map of telegraph connections throughout the
world, which the French Administration was asked to prepare.
Thus, at that time, it seemed already obvious that the existence of a coherent network was the essential condition for
" telegraph correspondance at a simple and low tariff
And since, in the words of a celebrated figure, " the smallest
sketch is more eloquent than the longest report ", the delegates felt that a map of the network would be extremely useful to Administrations and telegraph companies in improving its operation and facilitating the study of new routes.

The germ of the idea of a World Plan Committee was thus
contained in the first International Telegraph Convention
of 1865.
Another interesting fact to note is the way the history of
the ITU has gone step by step with the development of
telecommunications, with constant adaptation of the structure of the Union to the demands of the new media brought
into use.
In the same way, with the steady progress of telecommunications the tasks of the present World Plan Committee and
its regional Plan Committees have had to be more clearly
defined.
This means that we are a long way from the simple map
prepared on the instructions of the Paris Conference and
submitted by the French Administration to the Plenipotentiary Conference of Vienna in 1868. The book (shortly to
be published) giving a detailed account of the second meeting of the World Plan Committee is in fact impressive both
in size and content and the statistics and maps it contains
cover satellite links as well as submarine cables.
Yet in one respect it differs not at all from the map of 1868,
since it, too, is designed to assist those responsible for telecommunication services in their increasingly difficult task
so that they may take the final decisions that will shape the
future of the international network.

M. MILI
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urion adhrities
Meeting of CCITT
Working Party IV/3

W

orking Party
IV/3 (Maintenance programme) met
in
Geneva,
from
27 September to 3 October 1967, under the
chairmanship of Mr.
A. Theys (Belgium).
At this meeting, the
routine maintenance
programme for 1968
was drawn up and
replies prepared for
Mr. A. Theys
submission to Study
Group IV (Maintenance) m respect of
the following questions:
Question 81IV—Assemble information on
the maximum number of VF telegraphy
bearer circuits and on the difficulties encountered in the operation of carrier systems when there is a large number of VF
telegraphy bearer circuits
Question 12/IV—Maintenance
vision circuits

of tele-

Basing themselves on the terminology used
for sound programme transmissions, some
experts prepared draft recommendations,
or amended recommendations, with a view
to bringing the instructions in line with
current practice.
Question 191IV—Maintenance of circuits
for programme transmission
Working Party IV/1 has considered three
new types of category B circuits for programme transmission.
Working Party IV/3, wishing to avoid a
multiplicity of types of circuits, proposes to
Study Group IV a new classification of
circuits for programme transmission. In
this new classification, which was submitted by the Federal German Administration, circuits are grouped in four different
classes depending on the number of octaves
transmitted and regardless of the techniques used.
The recommendations have been brought
into line with this classification and
amended to allow for the proposed new
measurement level (—12 dBmo).
Question 201IV—Modification of the level

used for measurements at all frequencies
on programme circuits with pre-emphasis
and de-emphasis networks
The Working Party considers that measurements on circuits for programme transmission should be carried out at the level
of—12 dBmo, at all frequencies, whether
the circuits are pre-emphasized or not.
However, realizing the drawbacks of this
change as far as broadcasting organizations are concerned, the Working Party
proposes to Study Group IV that measurements be permitted at 0 dBmo for frequencies not affected by pre-emphasis (800 or
1000 c/s), provided the send time is as
short as possible (about 30 seconds).
Question 21 /IV—Level conditions for the
line and circuits constituting an international programme link
Working Party IV/3 came to the same
conclusion as Working Party IV/1, i.e. that
the levels applicable to the circuit should
be 1/3 of the levels applicable to the link.
A.T.

The design of the No. 5 bis Signalling
System was completed at Florence and a
small Drafting Group, under the chairmanship of Mr. R. J. Keevers (American
Telephone and Telegraph Company—
AT&T), was set up to write the detailed
specification. The specification will be
presented for approval at the Plenary
Assembly in Mar del Plata. A description
of the system was prepared for the Plenary
which states in part:
" Signalling System No. 5 bis is an improved conventional signalling system
which retains the line signalling procedures
of System No. 5 but which substantially
improves the interregister signalling capacity of System No. 5 by adopting major
changes as follows:
a) originating CT control;
b) overlap of switching and subscriber or
operator dialling;
c) backward signalling including error
control signalling;
d) additional capacity for forward signalling to control satellite circuit choices
and to control echo suppressor usage.

Meeting of CCITT
Working Party XI/1

W

orking Party
XI/1 (Signalling
systems) met in Florence, from 20 November to 1 December, 1967, under the
chairmanship of Mr.
C. H. McGuire (Canada).
This was the last
scheduled meeting of
the Working Party
and it was planned to
Mr. C. H. McGuire
complete all the work
6
on the No.
Signalling System and the
No. 5 bis System with the exception of the
detailed specifications. Unfortunately, it
proved to be impossible to do all that was
planned and some features of the No. 6
System will require study. The outstanding
work concerns details of the design which
are intricate and important but in no way
affect the over-all concept of the system.
A short additional meeting of the Working
Party was arranged for February 1968
at Geneva.

" The changes indicated have been incorporated in a manner which retains the
following features from System No. 5.
a) link-by-link operation in both directions;
b) interregister signals derived from the
same 2/6 MF code but with signals now
sent in both directions;
c) four-wire transmission;
d) TASI compatibility, but by means of
backward and forward lock frequencies
rather than by en bloc transmission;
e) suitability for working over satellites;
f) a maximum pulsing speed of about 10
numerical signals per second.
" In addition to the features specifically
indicated and anticipated during initial
service, substantial capacity is included to
add signals in the future."
Although the design of the No. 6 System
was not completed, a small Drafting Group
was set up under the chairmanship of
Mr. J. J. Bernard (Netherlands) to write
the detailed specification. The specification
will be presented for approval at Mar del
Plata. A description of the system was
prepared for the Plenary which states in
part:
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" Signalling System No. 6 is designed
especially for use between electronic
exchanges of the stored programme control type. It is used to control the switching
of circuits provided over any transmission
media including submarine cable, TASI,
satellite, PCM systems, etc. Signalling is
entirely removed from the speech paths,
and all signals for a number of circuits are
transmitted over a separate common channel. Provision has been made for the required signals and there is a large unused
capacity which will allow the addition of
new signals, e.g., network management, in
the future when required. Post dialling
delay is minimized by providing for overlap transmission of address digits. Post
dialling delay and the delay in the return of
the answer signal are minimized by providing fast signal transfer on the common
channel.
" The separate common channel of System No. 6 is capable of operation over
standard international voice bandwidth
channels including the 3 kc/s spaced telephone channels used for some intercontinental circuits.
" Signalling information is transmitted over
the common channel in serial data mode on
a link-by-link basis. Signals are transited
from one link to the next only after processing. The stream of pulses is divided into
signal units and blocks of signal units.
Error detection is based on the decoding of
checking bits included in each signal unit
and provides the desired system reliability.
Error-free signal units are used without
delay and error correction is provided by
retransmission of those signal units in
error. Provision is made for the automatic transfer of the common channel to
an alternative channel in the event of
failure. "

1) No. 6 System and future satellite operation;
2) No. 6 System and automatic identification and removal of faulty circuits;
3) No. 6 System and requirements in the
international network for common
philosophy national networks.
C. H. McG.

Three new questions were formulated for
study in the next plenary period. The
titles of these questions are:
96

. . . from the Philippines
Mr. L. Ygland (Sweden) has returned to
Geneva for debriefing after a two years'
mission at the Telecommunication Training Institute of Manila as instructor in
telecommunication traffic and systems
engineering. This mission was part of the
United Nations Development Programme
(UNDP/Special Fund).

. . . from Thailand

lechHcal
ci-operaliin

Mr. A. H. Hounslow (United Kingdom)
has returned to Geneva for debriefing after
a fifteen months' mission as instructor in
telephone traffic at the Telecommunications Training, Test and Development
Centre, Bangkok. His mission was part of
the United Nations Development Fund
(UNDP/Special Fund).

. . . from Venezuela

Returns
from mission . . .

Two technical co-operation experts have
returned from a four months' mission in
Venezuela: Mr. J. S. Harrington and
Mr. W. R. N. Pryde, both Australians,
after an F-i-t-mission; the first as traffic
engineer, the second as adviser in switching
practices and maintenance.

. . . from India
Mr. K. E. Eriksson (Sweden) has returned
to Geneva for debriefing from Ahmedabad
where he spent five months as instructor in
antennae and associated tracking equipment under the United Nations Development Programme (UNDP/Special Fund).
. . . from Jordan

A general plan for the field trial of the
No. 6 Signalling System was prepared at
Florence. This provides a great deal of
flexibility in the organization of the work
so that testing may be carried out in
individual relationships as they become
available. A proposed Working Party, to be
established at the Plenary Assembly, will
organize the work in detail and will produce any revisions to the specifications
which may be found necessary.

Development Programme (UNDP/Special
Fund).

Mr. M. S. K. Durrani (Pakistan) has terminated an eighteen months' mission in
Jordan as radiocommunication operation
expert, under the United Nations Development Programme (UNDP/Technical Assistance).

Departures
on mission . . .
... to Algeria
In February, two associates experts from
the Netherlands left for the Algerian
Democratic and Popular Republic: Mr.
J. Kraamer and Mr. J. Pit, the first as a
lecturer in mathematics, the second as a
lecturer in physics to the National School
for Telecommunications Studies in Algiers.
These two missions of one year's duration
come under the United Nations Development Programme (UNDP/Special Fund).

. . . from Korea
... to China
Mr. E. Ehricke (Federal Republic of Germany) has returned from a one year's
mission at the Telecommunications Training Centre, Seoul, as instructor in automatic telephony, under the United Nations
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Mr. Dwyer (Ireland) has left for Taipei
for a six months' mission as satellite communications expert (UNDP/Technical Assistance).
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... to Ecuador
Mr. R. L. Freeman (United States) has left
for Quito on a twelve months' regional
mission as telecommunication planning
expert (UNDP/Technical Assistance).
... to Saudi Arabia
Mr. R. Ahmad (Pakistan) has left for
Riyadh on a 22 months' mission as expert
on automatic and manual telephone
systems (UNDP/F-i-T).
Mr. R. H. Stenerudh (Sweden) left in midFebruary as Project Manager for the Telecommunications and Broacasting Training
Centre, at Jeddah. This five years' mission
is part of an ITU Special Fund project.
... to the United Arab Republic
Mr. S. Hayashi (Japan) left for the United
Arab Republic in mid-January as adviser
on protection of cables and overhead lines.
This three months' mission is part of an
ITU project under the United Nations
Development Programme (UNDP/Technical Assistance).

Sudan's need for
telecommunication specialists
The Story of ITU Technical Co-operation (3)
First graduates from Khartoum Post and
Telegraph Training Centre
he first graduation ceremony of 21 candidates who followed successfully a
three-year course of training at the Post and
Telegraph Training Centre in the Republic of the Sudan took place recently in
Khartoum. The Centre was established under
a United Nations Special Fund Programme.
The following write-up outlines the importance of training in telecommunications and
the assistance the International Telecommunication Union is ready to render to
countries in developing areas of the world.

T

(Ministry of Information of the Sudan)
His Excellency Sayed Mohamed Abdel Gawad, Minister of Communications and Tourism,
distributing certificates to successful candidates during the first graduation ceremony after a
three-year course in the UNDP/ITU assisted Post and Telegraph Training Centre at
Khartoum, Sudan

The Republic of the Sudan is one of the
largest countries of the African continent.
It covers an area of almost 2 500 000 square
kilometres. Its modern economical and
political development, in particular, requires the quickest possible improvement
of the existing national telecommunication services and the planning and completion of the future Sudanese telecommunication network is nonetheless
urgent. The Government recognizes that
telecommunication services are a prerequisite to effective administration, quite
apart from the beneficial effects which
improved telecommunications can bring to
the economic and social development of
this area of the world.
In 1961 the Department of Posts and Telegraphs of the Ministry of Communications
of the Republic of the Sudan submitted its
seven-year Development Programme (19611968) for the improvement of existing services. It was intended to bring to remote
country towns and fishing villages by the
Red Sea, a precision-planned national network giving optimal speech quality on the
longest haul. The capital costs of the programme were of considerable importance,
but there still remained the problem of
providing the country with fully-trained

telecommunication workers and
cians.

techni-

The Sudan's first engineering school was
established in Khartoum in 1937 to train
mechanics, cable jointers and linemen of
the Posts and Telegraphs Department in
radio and land line communications. It was
during this same year that the first automatic telephone exchanges were opened in
three towns of the country. In 1947, courses
were developed for the training of boys
from secondary schools as telecommunication technicians. By 1955, 150 students
had been trained and by 1960, the number
had risen to 331. These technicians are now
carrying out the most important tasks of
installation and maintenance work. Only
some 1500 persons were occupied in the
telecommunications field in 1961; not
enough to effectively operate a national
telecommunication network with a surface
larger than Western Europe, and insufficient in number to keep pace with the
demand for more and better services.
Telecommunications is an expanding technology, each year heralding some new
device, some speedier equipment or new
kind of service, which the Sudanese telecommunication Administration is dutybound to adopt to keep its national
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system in step with world-wide development. In order to assist the Government
with the large amount of preparatory work
which was necessary to transform the
existing Khartoum technical training school
into a modern Telecommunication Training Centre, two ITU experts—Messrs.
Charles Hughes of the United Kingdom
and P. S. M. Sundaram of India—were
initially sent to Khartoum in 1960. Consequently, in 1961 the Government of the
Republic of the Sudan requested the United
Nations Special Fund's assistance in the
establishment of a modern Telecommunication Training Centre. The project
was conceived as covering training and
research in areas related to operating telecommunication services. The United Nations Development Programme (UNDP),
for which the ITU acts as the executing
agency, approved assistance for this Telecommunication Training Centre project in
January 1962. It provided the Centre with
four international training experts, as well
as with training equipment worth 100 000
US dollars. The Administration of the
Republic of the Sudan contributed, to the
project, the counterpart and administrative
staff, the building and locally available
equipment.
Creating a generation of technicians and
engineers
The project has operated since 1 January
1963. With this aid, the four experts,
Messrs. P. S. M. Sundaram, P. R. Desikacha (India), N. A. Gale and L. E. Scammel (United Kingdom) organized training
on an international standard, similar to the
City and Guilds of London Institute. The
period of training for fourth-year secondary school leavers was fixed at three

years. Accordingly, the first batch of
21 trainees completed their course during
November 1967. The first graduation ceremony was held on 23 November 1967. A
large number of invitees were present. His
Excellency Sayed Mohamed Abdel Gawad,
Minister of Communications and Tourism
presided over the function. Mr. Mohamed
Salih Suliman, Director, Posts and Telegraphs Department, welcomed the guests
and spoke of the history of the Centre and
the importance of training on modern telecommunication systems, which was expanding rapidly in the Sudan. Then the
Minister awarded the Certificates of Telecommunication Technician to the successful candidates. He asked them to pass on
their knowledge to their colleagues and
impressed on the trainees the role they had
to play in the field of telecommunication to
enable the Sudan to become rich and prosperous.
The Minister's address to the first
Khartoum Post and Telegraph Training Centre graduates reflects the technical
complexity of running telecommunications—engineering, operational, administrative—in the vast areas of the Republic of
Sudan. It also gives an impression of the
vital importance of the Post and Telegraph Training Centre as part of the
telecommunication administration itself.
The Minister of Communications also
pointed out: " Our over-head lines systems are obsolete and no longer reliable.
They were being utilized mainly because of
their low initial cost. Subject to the financial resources of the country, we are going
to change over to more reliable wire and
wireless systems, wherever traffic statistics
prove the need for them. We propose, in
the near future, to utilize the more modern

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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system of satellite communication. Its
advantage lies in communicating directly
with any country in the world, without the
intervention of another country. That is
why we must keep ourselves up-to-date by
creating a generation of technicians and
professional engineers to undertake this
tremendous responsibility with the utmost
efficiency and that is why, too, we want to
develop this Training Centre. " The Minister continued: " It seems to me worth mentioning that our installations have grown,
since independence in 1955 to 1967 at the
following rate: overhead poles 33%; overhead lines 45%; cables 128%; trunk lines
134%; public exchanges 32%; private exchanges 142%; telephone subscribers
178%; P & T offices 88%; post agencies
100% and coin telephone boxes 160%.
" In spite of the small number, our
technicians did carry out their huge responsibilities. Eighty-five telecommunication
trainees have been admitted this year to
the Khartoum Technical Institute. For
two years they will be trained for the final
year course at the new Post and Telegraph Training Centre, where they will
specialize in the respective fields of
telecommunications. "
In concluding the Minister of Communications and Tourism paid a warm tribute to
Telecommunication
the
International
Union and the United Nations Development Programme for the technical assistance rendered to the Sudan. The Minister
also thanked Mr. Kamberg, the UNDP
Resident Representative in the Sudan, as
well as Mr. Sundaram, the ITU Project
Manager, and his team of experts for the
part they have played in developing this
project and in the training of Sudanese telecommunication specialists.

conferences or meetings external to the till
Use of satellites for
information media
UNESCO took the welcome step of convening a meeting of the representatives of
regional broadcasting unions and the
international press in Paris from 24 to 26
January 1968, to which it invited the ITU.
Its purpose was to discuss the possibility
of using satellites by broadcasting authorities and the press, with a view to the wide
dissemination of news and culture.
There was a long exchange of views on the
difficulties due to the limited capacity of
existing satellites, which affect the free
access of broadcasting authorities to
satellites and the rates charged to broadcasting and press organizations. The ITU
representatives drew the attention of the
meeting of experts to the fact that such
difficulties were the outcome of national
decisions which the ITU had no power to
influence. Reference was made to the
absence of any tariff rules for space communications and the question was asked
whether such a matter was within the
terms of reference of the ITU.
The ITU representatives explained that
CCITT Recommendations contain general
principles based on costs to serve as a
guide to Administrations when negotiating
tariff agreements between each other. The
CCITT could make costing studies of
space communications only if such a
question were included in its programme of
studies and if the participating Administrations themselves had made studies of the
economic aspects. However, that did not
seem to be the case for the time being as
satellite communication was only a few
years old.
The meeting of experts reviewed the possible uses of distribution satellites chiefly
for new and developing countries, paying
due regard to the many problems such a
new system might raise. Distribution
satellites could be used, depending on the
country or region, either to increase the
ways and means of exchanging programmes
between countries in a given region (as in
Europe), or to enable a country to extend
the range of possibilities of the radio relay
networks it uses for programme distribution, or to remedy the lack of such radio
relay distribution networks in certain
countries (as in India, Brazil and Indonesia

for national distribution purposes and in
Africa and Latin America for use by groups
of nations). In both cases certain questions
will have to be settled before such projects
can be implemented. In the first place the
present regulations will have to be amended
to permit these satellites to produce a
larger power flux at the earth's surface than
is at present permissible, and other frequency bands would probably have to be
provided for these satellites. This primary
condition of larger power flux was necessary in view of the desire of all concerned to
have inexpensive earth stations that would
be accessible to developing countries.
Agreements will also have to be negotiated
to protect programme distributors by prohibiting the retransmission of programmes
to unauthorized recipients.

upon drew attention to the projects for
training centres financed by the United
Nations that had been or were being executed by the ITU, and to the possibility of
expanding such centres at relatively small
cost to enable them to train broadcasting
technicians.
It was pointed out that the ITU attached
just as much importance to broadcasting as
to other branches of telecommunication
and that it would always be ready to assist
broadcasting administrations in any way
they might desire. While the organs of the
ITU could help to settle problems in the
international sphere, the fact remained that
at the national level, co-ordination between
the telecommunication administration and
the broadcasting authority was bound to
benefit both parties.

The following points were also discussed:
— the need to design cheap receivers. The
ITU representatives mentioned that such
receivers were being studied by the CCIR;
— the problems of financing direct broadcasting, which would no doubt lead to
radical changes in existing structures;

European Conference
on Satellite
Communication

— the problems of rights which were
assimilated to broadcasting problems;
— the technical impossibility, at the present time, of limiting the coverage of a
direct broadcasting satellite to the frontiers
of one country;
— the need for some degree of co-operation in this context in view of the possibility
of intentional interference;
— the close link between this problem and
political considerations.
The ITU representatives drew attention to
the present chaotic situation in the MF
and HF broadcasting bands in certain
regions, and the need to regulate the use of
direct broadcasting satellites, on the basis
of the resolutions adopted by the United
Nations on the peaceful uses of outer
space, in order to prevent similar chaos in
this new system.
The experts unanimously agreed on the
need to promote agreements on all the
technical and legal problems involved in
the use of distribution satellites and direct
broadcasting satellites in preparation for
the time when such systems could be
operated to best advantage for the benefit
of mankind. The meeting of experts was
asked to consider the question of training
technicians for the new and developing
countries. The ITU representatives there-

At its 7th Plenary meeting, held in Rome
on 14 July 1967, the European Conference
on Satellite Communication (CETS) defined the tasks to be performed by its
various Committees.
The Committee on Space Technology was
entrusted with the task of preparing a
communication satellite programme to be
put into effect by the CETS. To this end,
ESRO (European Space Research Organisation) was requested to supplement its
initial programme study, bearing in mind
in particular the need for co-ordination
with existing or projected programmes in
Europe. ESRO sent this supplementary
study to the CETS in December.
The Committee met in London on 12 and
13 December 1967 to examine the supplementary study, which concerns the following two projects: a geostationary satellite
to act as a television relay for Eurovision,
and a geostationary satellite for semi-direct
broadcasting of television programmes
which could be received by specially adapted
domestic sets. The first of these projects is a real necessity and it appears that
the Committee is prepared to recommend
it to the Plenary Conference which is due
to be held in Copenhagen in mid-1968.—
ESRO-CERS Bulletin.
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conferences or meetings external of the ITU

Mr. Julio A. Traglia (centre), Minister of
Communications of Argentina delivering the
opening speech; on his right: Mr. A. Caruso
of the ITU Technical Co-operation Department, Mr. M. Betancourt of the CCITT and
Mr. A. Autelli, ITU Regional expert in Latin
America; to the left of the Minister: Mr. O.R.J.
Dietrich, Chairman of CITEL, Mr. J. Arnaud
of the Inter-American Development Bank and
Mr. M. B. Pachajoa of the Organization of
American States
T

Meeting of the CITEL
Working Party on
Financing
The " Financing " Working Party of the
Inter-American Telecommunication Commission (CITEL) met in Buenos Aires
from 22 to 26 January last under the chairmanship of Colonel Oscar R. J. Dietrich,
Under-Secretary for Communications of
Argentina.
The purpose of this meeting, which was
attended by representatives of several
countries on the American Continent, the
ITU (Technical Co-operation Department
and the CCITT), the Inter-American Development Bank (IDB) and the Organization of American States, was to formulate the guiding principles for a tariff
system for the Inter-American telecommunication network. The IDB is engaged
in studying this question, with financial aid
from the United Nations Special Fund and
technical assistance from the Union.

Symposium on
Electromagnetic
Waves
A Symposium on Electromagnetic Waves
will be held at Stresa, from 3-8 June 1968,
by the International Scientific Radio
Union (URSI).
The symposium will be the next one in the
series, which includes: the " Symposium on
Microwave Optics " Montreal, in 1953, the
" Symposium on Electromagnetic Wave
Theory " Ann Arbor, Michigan, in 1955,
the " Symposium on Electromagnetic
Theory " Toronto, in 1959, the " Symposium on Electromagnetic Theory and
Antennas" Copenhagen, in 1962, and
lastly the " Symposium on Electromagnetic
Wave Theory " Delft, in 1965.
The aim of the symposium is to discuss
progress in the field of electromagnetic
wave propagation and antennas.—URSI
100

(Ministry of Communications, Argentina)

International
Television Conference
to be held in London

XlXth International
Astronautical
Congress

An International Television Conference
organized by the Institute of Electrical and
Electronics Engineers (IEEE) is scheduled
to be held in London, from 9 to 13 September 1968.

The XlXth International Astronautical
Federation (IAF) Astronautical Congress
will be held in New York from 13 to 19
October 1968.

All engineering aspects of television will be
covered, with special reference to systems,
studio and origination equipment, recording, film and signal distribution, including
wire relay; transmitters, aerials, receivers,
propagation and satellites.—IEEE Spectrum.

Space Conference
The United Nations Panel of Experts on
the United Nations Conference on the
Exploration and Peaceful Uses of Outer
Space concluded its session in New York
on 12 January, after taking a number of
decisions in connexion with the organization of the Conference which will be held in
Vienna from 14 to 27 August 1968.
The Panel agreed to recommend Mr. Kurt
Waldheim (Austria), Chairman of the
Outer Space Committee, as President of
the Conference and Mr. Vikram A. Sarabhai
(India), the Chairman of the Panel, as
Technical Chairman of the Conference.—
United Nations.
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The International Astronautical Federation comprises 54 member societies in
34 countries. The programme for the XlXth
Congress will consist of twenty specialist
sessions and eight theme sessions, with a
maximum of six papers per session.
The specialist sessions, consisting of contributed papers, will focus on recent
achievements in the fields of astrodynamics, propulsion, astrionics, bioastronautics, re-entry physics, systems design,
and education.
The theme sessions, made up of invited
papers, will be on the general subject of
" Organizing space activities for world
needs ". The question of what needs to be
done to achieve the maximum social benefits from space activities in the shortest
time will be discussed by specialists in the
fields of technology, international cooperation, international law, organization
and management, economics, and education.
The Congress will include symposia and
colloquia organized by the International
Academy of Astronautics and the Xlth
Colloquium on Space Law organized by
the International Institute of Space Law.—
IAF.
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The Olympic
Games and telecommunications

The Croix-de-Chamrousse radio-relay station at 2250m altitude

D

the Olympic Games, held in
Grenoble in February, the French
Administration of Posts and Telecommunications was naturally confronted with
a number of problems in coping with the
resultant heavy traffic. Plans for a new
telecommunication substructure for the
Grenoble region were prepared several
years before the Games from estimates
based on information supplied by the PTT
of Austria, which organized the Innsbruck
Games in 1964, and on the forecasts
supplied by the Organizing Committee of
the Grenoble Olympic Games (COJO).
The equipment was so designed that it
could be put to use after the event, within
the framework of the development planned
for the Grenoble area.
URING

In addition, a large number of special
links were set up at the request of various
bodies: a hundred or so data-transmission
circuits operated by IBM for timing the
trials, calculating the results and automatically announcing the classifications,
the equivalent of 2400 2-wire lines for the
Office de radiodiffusion-television frangaise
(ORTF).
During the Games nearly 400 extra
operators and engineers were sent to
Grenoble.
The investment cost was in the region of
90 million French francs.
Equipment provided
Details of the equipment provided are
given below. These few figures show the

extensive facilities made available to ensure
the success of this international sporting
event.
Transmission channels
Grenoble-Lyon — In addition to the
existing coaxial cable passing through La
Cote-Saint-Andre and comprising 1920
telephone channels, a second underground
cable with 900 channels was laid via Les
Abrets and Voiron. This was a costly project (about 14 million francs). Beyond Lyon,
the capacity of the cable to Paris and
abroad was also increased.
Grenoble-Chamrousse — A new cable,
entirely underground and equipped with
two 300-channel carrier systems, was
recently laid.
Grenoble - Saint-Nizier - Villard-de-Lans —
The underground cable, intended to replace the overhead wires which are being
retained as an emergency route, has an
underground branch line to Autrans and a
self-supporting cable branch to Meaudre.
Chamrousse-UAlpe d'Huez — Due to the
fact that La Croix de Chamrousse and
L'Alpe d'Huez are in direct line-of-sight,
a 120-channel radio relay system (with
120 emergency channels) could be set up.
Bourg-gV Oisans-U Alpe d'Huez — This
cable was- planned a long time ago. Shortly
before it was laid, road-widening works
on the route to L'Alpe d'Huez caused
landslides which made things difficult for
the PTT repair gangs.

Grenoble-Bourg-d' Oisans — The cable was
already in existence. Its capacity was
increased to 200 telephone channels.
A number of direct links were also set up
between Grenoble and large foreign cities
such as Brussels, Frankfurt, Helsinki,
London, Milan, Moscow, Stockholm,
Vienna, etc.
Telephone exchanges
Grenoble — Despite serious difficulties,
another storey was added to the Pasteur
exchange in a relatively short time, thus
enabling more than 700 additional telephone circuits to be connected to the main
Grenoble exchange.
— An automatic local switching system
accommodating 7100 subscriber's sets was
put into service in the Ampere exchange.
It will eventually be capable of accommodating 20 000 sets.
— A temporary international manual
switchboard, with thirty operators' positions, was put into service at the beginning
of January. The operators had access to
19 (Lyon)1 and CADET (Paris)2 for
routing calls to foreign countries.
1
The 19 (Lyon), put into operation on
20 December, 1967, provides automatic telephone connections with the Federal Republic
of Germany and Switzerland.
2
The CADET (automatic outgoing exchange
to foreign countries) provides automatic telephone connections from Paris to the Federal
Republic of Germany, Belgium, Denmark,
Great Britain, the Netherlands and Switzerland.
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ideas and achievements

1
Olympic Games telecommunication network

2
English-language telex unit in the Malherbe
Press Centre, Grenoble

3
The long-distance exchange at Autrans

4
Telephone booths for calls to Germany at the
Malherbe Press Centre, Grenoble
(French P&T Administration)

The Olympic Village, built on the outskirts
of Grenoble, had a small manual exchange
with ten positions, connected to an automatic exchange with 800 subscribers. After
the Games, the first is to be dismantled and
used elsewhere, and the second will be
used for the inhabitants of the Echirolles
area.
Chamrousse — An exchange with 400
subscriber's sets was put into service.
A 300-set branch exchange was installed
at Roche-Beranger.
UAlpe d'Huez — An automatic exchange
capable of dealing with 800 subscribers
was installed simultaneously with an intermediate exchange for 400 subscribers at
Bourg-d'Oisans.
Villard-de-Lans — An exchange for 800
subscribers was put in service and connected to it are the new small automatic
exchanges at Autrans (400 subscribers),
Lans-en-Vercors (400 subscribers) and
Meaudre (200 subscribers).
Saint-Nizier-du-Moucherotte — After the
laying of the Villard-de-Lans-Grenoble
cable and the installation of a radio relay
system, the capacity of the existing automatic exchange was doubled.
Other equipment
298 public call boxes, 117 telex stations
and about 70 phototelegraph sets were
installed in the various competition areas,
details of which are as follows:
1 02
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ideas and achievements

Telephone

Teleprinter

Telephoto

105

47

21

30
5
10

10

4
6
7
3

2
2
1

L'Alpe d'Huez
Press Sub-Centre

30

15

14

Autrans
Press Sub-Centre
Ski Jump
Post office

20
10
2

9

9

Chamrousse
Press Sub-Centre
Casserousse
Post office

25
10
6

10

Saint-Nizier

10

9

Villard-de-Lans
Press Sub-Centre

15

10

8

298

117

67

Site

Grenoble
Malherbe Press Building
Press Sub-Centre
(ice stadium)
Opening stadium
Ice stadium (mobile
bureau)
Post Offices:
- Near the Press Building
- Olympic Village
- Olympic Station
- Skating rink

Total

1
On the right, Mr. John Wall (now Sir John
Wall), Deputy Chairman of the Post Office,
at the inauguration of Bearley radio station in
November 1967
2
Partial view of the equipment of the Bearley
radio station
(United Kingdom GPO)

1
15

1

French Administration of Posts
and Telecommunications

New
United Kingdom
Post Office
receiving station
at Bearley

A

new United Kingdom General Post
Office (GPO) high-frequency receiving
station at Bearley, in Warwickshire,
believed to be the most advanced in the
world, has been inaugurated recently by
the Deputy Chairman of the Post Office,
Mr. John Wall.
The new Bearley station, which was
designed and equipped by Post Office
engineers, has the primary objective of
combining efficient and reliable reception
of long-distance radiotelephone and radiotelegraph transmissions with the maximum
possible economy in operation, and is
probably the most advanced station of its
kind. The existing comprehensive aerial
system comprising some 50 rhombics is
designed to allow signals to be received
from any part of the world with good

directivity and so discriminate against
signals from unwanted directions which
would interfere with the wanted signals.
The station contains some 60 (and can
accommodate over 100) automatically
tuned receivers which are operated from a
Central Control Position (CCP); this
system has greatly reduced the staffing
requirements, compared with an equivalent
installation of manually-tuned receivers,
thus making possible a considerable
saving in operating costs. The CCP is
staffed by only two men who can deal
with all the daily changes of frequency
and aerials needed to maintain communication over some 50 different routes. It
also provides continuous indication of
radio conditions on each route which
enable the circuit fade-out to be anticipated, and the distant transmitters to be
alerted for a change of frequency before
communication fails, thus minimizing
interruptions to traffic.
The majority of the receivers are transistorized independent sideband (ISB)
types, suitable for the reception of
telephony or multi-channel telegraphy,
designed by the Radio Systems Division
of the Plessey Electronics Group and
supplied to a Post Office specification.
The new station, required about 160 km
of coaxial and multi-wire cables to effect
the necessary interconnections between
the aerial feeders, the receivers, the CCP
and the other interface equipments such a
telegraph multiplex system. A key feature
of the station is the central frequencygenerating equipment which controls the
accuracy of the receiver synthesizers, and
the heart of this equipment is a trio of 100
kc/s crystal-controlled oscillators sunk in
9-metre deep boreholes where the temperature remains steady, year-in-year-out,
within about 0.5° of 10°C without any
artificial temperature control. The accuracy of this master frequency can be
maintained to within one part in ten
million (1 in 107) with adjustment at about
yearly intervals or, if need be, to within
1 in 108 with adjustment not more often

2
than once a month. An accuracy of the
latter order may be gauged by the
consideration that a synchronous electric
clock driven from such an accurate source
would be correct to within 1 second after
three year's running.
It may be asked why, in this age of
communication satellites with their enormous traffic-carrying potential and facilities for multi-access, it is found necessary
to equip HF radio stations anew. Experience is showing that on lightly-loaded
long-distance routes, which are still very
numerous, HF systems are less costly to
provide and operate than satellite or
submarine cable links. Provided that its
system technology enables HF to keep
pace in quality and reliability with the
newer systems, as it gives every indication
of doing, it will still have an important
place in the international communications
network and stations such as Bearley will
play a major part in enhancing the productivity and efficiency of HF communication systems. — United Kingdom GPO.
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receiving antennae, at suitable distances
apart, are coupled to separate receivers,
from which the results are also compared.
In the Swiss system described here, on the
other hand, the transmitter radiates with
frequency diversity via two antennae of
different polarities, so that the propagation
paths of the two frequencies are different.
One antenna at the receiving end is then
enough, to which are added one or two
transmitting antennae, depending on whether there is alternate or duplex operation.

A new mobile
radio-teleprinter

O

result of the constant developments
in transmission technique, both
nationally and internationally, has been
the growing use made of the teleprinter.
NE

The apparatus is broadly subdivided into
two bays (send and receive) in which the
components are inserted in the form of
plug-in drawers or parts of drawers.

Although ever wider use is being made of
the telex network in Europe and North
America, there are many other large areas
where there is no telex network and where
there might seem to be no rational justification for establishing one. Yet, in these
territories too, the need for this tried and
tested transmission medium is becoming
increasingly felt. The sparse population in
certain regions does not warrant the setting up of wired networks, hence the need
for radio in these regions. It is, however, a
well known fact that in any start-stop teleprinter system, if radio is used there must
be some guarantee against a false start due
to an unwanted signal and, naturally, as
wide a margin of security as possible
against the distortion of the code pulses.
The internationally-used systems for intercontinental commercial traffic are based on
the principle of converting a five-unit code
into a seven-unit code with automatic
error-detection, the error rate thus being
reduced to about 1/10 000.
For mobile stations, or non-commercial
use, this type of apparatus is not recommended because of the high cost and also
because it is only justified when there is
permanent 24-hour-a-day traffic which is
something that only commercial services
can guarantee.
Accordingly, various schemes have been
explored for transmission by radio teleprinters in which errors are reduced to a
minimum, such as systems with frequencyshift, single sideband modulation, frequency diversity, space diversity, audiofrequency modulation by pairs of frequencies, etc. Each of these systems has its
advantages. And yet hitherto there has been
no compact equipment on the world market with the reliability of operation offered
by commercial code-conversion systems.
104

Summary of characteristics
1) Transmission of the teleprinter characters by frequency shift using four
frequencies spaced in such a manner
that they cannot simultaneously be
affected by fading or interference.

(CRYPTO AG)
1

The mobile station

2

Equipment of the mobile station

The new Swiss system, VFSE-65, is the
first one with radio equipment designed
specially and exclusively for the start-stop
teleprinter system and particularly for low
and medium frequency pulses—a field
which has hitherto been neglected because
the aim has primarily been to improve
apparatus using high frequencies.
Principle
This system uses single sideband technique
in the 3 to 20 Mc/s range but at the same
time it has the advantages of frequency
diversity, although in this respect the
arrangement is the reverse of that in the
other well-known systems, where the information transmitted over two frequencies is
received on two receivers, each of which is
tuned to one of those frequencies, and the
results are then compared. In space diversity, the procedure is the same. Two
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2) Separate treatment of the four frequencies at the receiver and analysis of the
pulses in each channel by integration
within the duration of a unit, that is to
say analysis of all the four-times-five
elements of the teleprinter signal transmitted to the common relay for regeneration and the rejection of elements which are very likely to be
unusable.
3) Total independence, because the usable
elements for restitution of the characters come from a given channel or from
several or from all at once.
4) Additional protection against particular
types of disturbance: permanent interference or deep fading.
5) Cut-off of particularly strong short
interference peaks.

6) Thanks to the synchronization device,
maintenance of the synchronism between
the sending and receiving teleprinters is
guaranteed in the event of disturbance
of the start or stop units.
Tests made over several years in Switzerland and other countries have proved the
reliability of the system. Hopes have been
confirmed by trials over very long and
very short distances. It is of course well
known that over such distances, transmission is often very problematical because it is strongly affected by the reflection of waves on the ground. —
CRYPTO AG.

a public VHF
radiotelephone system

by
Borge NIELSEN
Chief Engineer
Danish Posts and Telecommunications
Administration

Y

land mobile radiotelephone services
are becoming an important means in
many countries for improving the efficiency and reducing the cost of transporting of persons and goods. Services
such as fire brigades, police forces and
electricity authorities have for many years
found a radiotelephone service almost
indispensable, but in most countries the
private use of VHF radiotelephone systems also has been permitted. This latter
category of user is now increasing very
rapidly; many manufacturers are supplying the market and competition generally
is proving conducive to improved equipment and low prices. Here , of course, the
Telecommunications Administrations play
an important role as they frame regulations of a technical and administrative
nature, and they can , within their powers,
contribute considerably to these developments to the benefit of their countries.
HF

As in the maritime radiotelephone services
there is need in the land mobile service, a
need for a number of users to be
connected through a base station to the
public telephone network. Not only does
this call for the solution of certain
technical problems: economic and other
non-technical factors will also have to be
taken into account in order to establish a
service which will broadly satisfy the
needs and will be found attractive by the
public.
Initial Danish system
In 1951 the first public radiotelephone
service to cover the Danish capital and

its surroundings was opened and the
system, developed by the Posts and
Telecommunications Administration, was
quite an advanced one. It employed
selective calling, full duplex and the
protection of established calls against
interference or listening in by other
subscribers. The mobile equipment was
installed and maintained by the P and T
at a fixed quarterly rate of 350 kroner
(approximately 47 US dollars) and the
charge per minute for local calls was
0.40 kroner. However, during the twelveyear life of the system the number of
subscribers never exceeded 25. This was
due partly to maintenance problems—
technology at the time was not quite
adequate for such a complicated system—
and partly to the cost, although the P and
T certainly did not profit from this service.
We found that a similar situation prevailed
in most other countries which had
established a public service and we came
to the conclusion that a simple system,
based on the same type of equipment as is
used in private networks, should be tried
out. Furthermore, we decided to leave it
entirely to the subscriber to buy, install
and maintain his own set which, of course,
would have to be of a type approved by
the P and T. One advantage of this
approach is that investment by the
Administration is limited to the base
stations and the associated operating
facilities. Also important is the elimination
of P and T service workshops and the
avoidance of more or less justified
complaints to the P and T about the
functioning of the mobile sets. Of course,

this means that industry must be prepared
to provide the necessary service in an
efficient way. This has been no problem in
Denmark thanks to the existence of a
highly developed industry in this field.

Description of the new system

Most of the mobile equipment used in the
present public radiotelephone service is of
the modern transistorized type (FM)
which works in the 160 Mc/s band with a
channel spacing of 25 kc/s, the deviation
being ± 5 kc/s (speech limiter) with
conventional pre-emphasis to approach
phase modulation. The output power of
the mobile sets is generally about 10 watts
and the base station transmitters operate
at about 50 watts. All mobile sets are
equipped for one calling channel and a
number of working channels. The only
special requirement is the operation of a
tone oscillator (2900 c/s) on the transmitted carrier for about one second
immediately before a call is made, so that
the base station receiver is switched on
and a lamp on the operator's desk lights
up. This simple system obviates the risk of
false calls due to noise or other sources of
interference.
All contacts being established on the call
channel, the operator determines which
working channel should be used for the
telephone call itself. Every time a mobile
station is called on the call channel, the
operator's speech is preceded by a
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2600 c/s tone of 1 second duration. This
tone can be used for switching on the
loudspeaker of mobile installations, as the
loudspeakers are not switched on in other
cases, i.e. when the base station operator
replies to calls from other mobile stations.
This facility is not compulsory for mobile
stations. The base stations are operated in
full duplex whereas for the mobile stations
may operate in duplex or in two-frequency
simplex. The latter mode of operation is
most common and does not normally give
rise to difficulty.

Base stations for national coverage

Base stations have been installed at the
television stations to take advantage of the
high masts. So far no interference from
the television transmitter and the four
sound transmitters (FM) with the base
station receivers has been experienced. In
Copenhagen, where up to ten channels
will be used, only the receivers are sited at
the television station, the transmitters
being installed on top of five large
building blocks about 0.5 kilometre away.
The receivers use a common antenna,
whereas the transmitters use individual
antennae separated by about 30 metres.
This arrangement, which keeps intermodulation sufficiently low, was considered
to be more efficient and less expensive
than the introduction of complicated
antenna filters permitting the use of one
antenna only for all transmitters.
Figure 2 shows the existing and planned
base stations. It is well known that it is
very difficult to define the service area of a
land mobile system in view of the
influence of terrain and other local
conditions. However, it has been found
that the service area of the public
radiotelephone service is roughly the same
as for television transmissions from the
same station. Thus, by the end of 1967,
the area covered corresponded to about
70% of the population of the country; the
ultimate coverage of the present system
will be about 97%. These figures need
verification and coverage should perhaps
instead be expressed as the percentage of
total public road lengths.
Traffic operation of the base stations is
concentrated in Copenhagen, Odense and
Aarhus.
106

Channel arrangement
A major problem in any public radiotelephone system is the channel arrangement. The new Danish service started in
Copenhagen with one call channel and
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two working channels. The number of
channels required increased rapidly and is
now 1+7. In the spring of 1968 there will
be nine working channels, which we
consider is about the maximum for one
call channel. The frequencies may be
repeated at stations about 170 km apart

Figure 1 — The control box with channel
selector is placed in or below
the dashboard. Normally a loudspeaker is used; the microphone
may be placed at the top corner
near the driver's head, permitting
conversation when driving
Figure 2 — The base stations are installed at
the television stations and will
provide almost complete coverage
of the country. Stations E, F and
G will be built in 1968
Figure 3 — The operators' desk in Copenhagen
keeps five girls busy during business hours

and for several reasons it is necessary to
keep the total number of channels at a
minimum. The table shows the planned
channel arrangement. Some flexibility is
provided as regards channels at stations
outside Copenhagen, the number and
choice of additional working channels
being dependent upon traffic growth in the
individual service areas.
#

calls per month per subscriber appeared to
remain fairly constant at about 40. The
volume of traffic can be gauged from the
fact that for most of the day five girls are
busy serving the Copenhagen switchboard
and the number of effective calls often
exceeds 100 per hour.

It will be seen from the table that a mobile
station which needs a reasonably good
service in any part of the country must be
equipped with at least 12 channels and
preferably with a few more channels, in
order to reduce waiting time for a working
channel. Mobile stations operating within
the service area of only one or two base
stations naturally need only be equipped
with the corresponding number of channels.

The average length of a call (as charged) is
approximately 1.7 minutes, which is
considerably lower than telephone calls in
general. The preparation of a call, for
which no charge is made, may take some
time, and a substantial number of calls to
mobile stations are cancelled, usually
because the mobile set is not in use.
Statistics show that 75% of effective calls
are initiated by mobile subscribers. To
encourage calls of short duration, the
charge is based on one minute without the
usual 3-minute minimum.

Traffic growth

Economics

Figure 4 shows the number of subscribers
as a function of time. The service has
become such a success that, as far as
Copenhagen is concerned, the system is
expected to reach saturation point some
time in 1968, although there is considerable room for growth in the other areas.
Various solutions for the particular problem of the capital are under study.

As the mobile stations are paid entirely by
the subscribers themselves the annual
charge per station has been set as low as
200 kroner (equivalent to approximately
27 US dollars). There is a single tariff for
domestic calls of 0.66 kroner/minute at
present. The average user will therefore
pay about 700 kroner a year to the P and
T. It has been found that, on the whole,
the service is economically sound for the
Administration, and an increased rate

The traffic curve (figure 5) follows the
subscriber curve as the average number of

introduced in 1967 had little effect on
traffic.
As mentioned earlier, the competitive
system for the supply of equipment is
quite effective. The price paid by the
subscriber for a normal installation is
4000-5000 kroner (approximately 530670 US dollars) depending upon the
number of channels to be provided with
crystals. Many subscribers rent their
equipment at a fixed quarterly rate which
includes the necessary service.

Conclusion

Originally, the public radiotelephone service in Copenhagen was regarded as an
experiment, but it soon became apparent
that the simple technical approach, reducing cost to a minimum, elicited a much
greater response from the public than had
been expected. It was found necessary to
extend the service both locally and on a
country-wide basis up to the maximum
capacity of the system. Certainly a manual
system like this has its drawbacks, but
there is no doubt that it has an inherent
flexibility as regards traffic handling and
an important asset when dealing with
radio—the limited number of frequency
channels can be used more efficiently than
would normally be the case in a fully
automatic system.
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Channel no.
A. Copenhagen
B. Fyn
C Aalborg
D. Aarhus
E. Vestjylland (1968)
F. Soenderjylland (1968)
G. Sydsjaelland (1968)
H. Bornholm (later)

1

2

3

4

5

6

7

X

X

X

X

X

X

X

X

X

(X)

8

9

10

11

X

X

X

12

13

14

15

X

(X) (X)

16

17

18

(X)

(X)
(X)

X

X

X
(X) (X) (X)

(X) (X) (X)

(X)

(X)
(X)
(X) (X) (X)

(X) (X) (X)

Table
Channels marked X are calling channels
Channels marked (X) had not been brought

into use at the end of 1967

Figure 4 — The number of subscribers in the
Danish public radiotelephone service
Figure 5 — The number of calls per month is
subject to seasonal variations but
generally follows the subscriber
curve

Some improvements may be introduced in
the present system, e.g. selective calling
would dispense with the somewhat tedious
loudspeaker calling. This facility could be
optional, the subscriber being assigned a
number which would immediately indicate

to the P and T operator that instead of a
voice call a dialled call should be made.
A fully automatic system will probably be
introduced some time in the future and it
is to be expected that some customers will
be prepared to pay for it. We believe,

however, that for many years to come a
simple manual or semi-manual system
should be retained in the public land
mobile radiotelephone service.
(Original language: .English)
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The Mexico City
Plan and the future
interregional
telecommunication network

by

M. MALEK-ASGHAR
CCITT

P

issues of the Telecommunication Journal have already reported on
the work of the World Plan Committee,
which held its second meeting from
30 October to 15 November 1967 at Mexico
City.
REVIOUS

The first meeting of the Committee \ which
took place in Rome in 1963, enabled a
world-wide traffic inventory to be made
and, for the first time, indicated the main
traffic trends between various regions of
the globe 2. The Mexico City meeting, for
its part, broke new ground in considering
the question of communication by artificial satellites and the Plan drawn up there
takes account of the vast possibilities
offered by this system of telecommunication (see map showing zones of traffic on
pages 114-115).
In preparation for this important meeting,
the International Telegraph and Telephone
Consultative Committee (CCITT) Secretariat sent a questionnaire 3 to all members of the CCITT and the International
Radio Consultative Committee (CCIR)
with a view to assembling data on traffic,
circuits, arteries and routing.
The record number of replies (141 out of a
possible 154) and the large number of delegates who attended the meeting (350 representatives of 89 countries, apart from
members of the Secretariat) are indicative
of the interest taken in the work of this

Committee by the Administrations of
ITU Members and the recognized private
operating agencies. Thanks to this response
the Committee was able to draw up a
coherent plan which is broadly reviewed
below.

1. Traffic

Data on outgoing telephone, telegraph and
telex traffic was requested in respect of:
—1966 (reference year)
—1970 and 1975 (forecasts)
As the working hypothesis that outgoing
traffic and incoming traffic are equal
is often contested, the traffic statistics were
based on the outgoing interregional traffic
originating in the country submitting the
statistics.
As in the Rome Plan of 1963, and for convenience of tabulation, the data are
presented by geographical zones; for this
purpose, the division of the world in zones,
adopted in Rome, was again used; Zone 26,
however, was subdivided into two new
Zones 26 and 35 (see map 1).
It should be noted that in future this system
will be abandoned in favour of presenting
data on a country-to-country basis; the
data will be thus more accurate.

Table 1 gives the data for interregional telephone traffic in 1966—1970—1975. Estimates of telephone and telex traffic are
expressed in minutes charged, and estimates of telegraph traffic in words charged,
per working day.
It can be seen from the traffic figures that
the Mexico City Plan estimates for 1975
are slightly different from those for the
same year in the Rome Plan (1963). The
discrepancies may be explained, first, by
the fact that for the Rome Plan (1963), the
figure requested was the total traffic figure,
i.e. the sum of outgoing and incoming
traffic, and the arithmetic mean of this sum
does not always correspond to the outgoing
traffic figure taken as the basic datum for
the Mexico City Plan. Secondly, as was
observed at the Rome meeting, the text of
the questionnaire referring to the number
of minutes charged and the number of
minutes of occupation of the circuit was
sometimes misunderstood. The study and
preparation of the basic statistics supplied
Joint CCITT-CCIR Committee, managed by
the CCITT (see Telecommunication Journal,
July 1967)
2
See Telecommunication Journal, Vol. 31—
No. 4, April 1964
3
CCITT Circular No. 114, March 1967
4
Except in the case of data furnished by the
United States for which, in agreement with the
other Administrations, the sum of outgoing
and incoming traffic is shown in the table
1
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Table 1
Interregional telephone traffic (outgoing) for 1966, 1970 and 1975
(1) 15 - Outgoing (incoming) traffic for ETH, SDN., SOM, AFI
(2) 28 - Total traffic (outgoing and incoming)
(*) The traffic for Mexico is not included
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2. Circuits
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by Administrations in reply to the questionnaire for the Mexico Plan, was facilitated by the work done at recent meetings
of the Regional Plan Committees. Generally speaking, a yearly increase of 10% to
18% in the traffic figure is foreseen in the
Plan for 1967—1970—1975.
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2.1 The Plan Committee compiled the list
of existing interregional circuits used for
telephony, telegraphy and telex. With
regard to sound and television programme
circuits, it noted that at present no circuit
in the interregional network is permanently
allocated to these services.
Naturally, this does not mean that sound
and television programme transmissions
are not made; Mondovision television programmes are transmitted as required, for
example, via Intelsat-I and Intelsat-II. But
when Intelsat-I is used, all telephone type
circuits normally set up via this satellite
have to be withdrawn from service; when
Intelsat-II is used, only some of the circuits
normally set up in this way need be withdrawn.
2.2 The forecasts of sound and television
programme circuit requirements are given
in the section on " Arteries " below.
With regard to forecasts for telephone,
telegraph and telex circuits, Administrations made preliminary estimates of
requirements in 1970 and 1975 on the
basis of traffic data and in accordance with
the instructions in the questionnaire. These
estimates were compared and adjusted at
the meeting in the light of the figures
adopted for traffic.
In determining the number of circuits, the
nature of the data supplied made it
necessary to do so from country to zone
and from zone to zone. The estimated
number of circuits is reckoned so far as
possible on the basis of traffic figures with
a loss probability of 3 %.
Only telephone type circuits will be discussed in this article since in modern telecommunication systems the telephone
channel is the main transmission element
(one telephone channel provides 12, 18 or
24 telegraph channels). In telephony, the
Plan provides a circuit for 150 charged
minutes of call per average day. In cases
where manual working is to be converted
to semi-automatic or fully automatic
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operation, the traffic improvement coefficient was also taken into account.
Table 1 " Outgoing interregional telephone traffic " shows that the main bearer
of world traffic is on the Europe-North
Atlantic-South Pacific axis.
To illustrate the flow of traffic in 1967 and
to give some idea of Plan prospects for
1970 and 1975, the number of telephone
type circuits for the main relations on the
axis mentioned above is reproduced in
tables 2 to 7:
Table 2: Europe-North America circuits;
Table 3: North America-Pacific circuits;
Table 4: Asia (Zones 21 and 22)-Europe
circuits
Table 5: Africa (excluding Zones 15 and
16)-Europe (and North America)
circuits
Table 6: Europe-Latin America circuits;
Table 7: Latin America-North
circuits.

America

3. Arteries
3.1 The information furnished showed
that at present the main interregional telecommunication arteries consist of:
—HF radio circuits,
—submarine cables,
—communication-satellite links.
In regional relations, on the other hand,
metallic lines, underground cables and
radio-relay links continue to predominate.
Despite their unreliability and instability,
HF radio links are widely used for interconnecting regions where modern means of
telecommunication are lacking. New arteries in these regions may overcome the
deficiencies in connections between the
North and South Atlantic.
The chart of submarine telephone cables
clearly shows the lack of facilities in this
area. There are only two telegraph cables
between South America and Europe.
3.2 With regard to communication-satellite links, table 8 gives details of the
number of channels available or planned
for Intelsat systems in the zones covered
by these satellites.
The Mexico City Plan does not mention
the Molnya-1 system as it does not yet
operate interregionally; it will probably be
included in the forthcoming European
Plan.
112

The list and world map of earth stations
under study, planned or in operatioh which
was prepared at the Mexico City meeting
suggests that many of these stations will
probably be brought into service by 1975;
but it must not be forgotten that any improvement in international connections will
depend on the infrastructure of terrestrial
networks with which these stations can
link up.

traffic on the major world arteries and in
choosing telecommunication systems.
3.4 Capacity
arteries

1.1) Transatlantic arteries
Submarine cables

Scotice
+Icecan
Cantat
TAT-1
TAT-2
TAT-3
TAT-4

a) in the Atlantic area
—Mill Village (Canada)
—Buitrago (Spain)
—Maspalomas (Spain)
—Andover (United States)
—Pleumeur Bodou (France)
—Fucino (Italy)
—Raisting (Fed. Rep. of Germany)
—Goonhilly (United Kingdom)

Total

3.3 Comparison between circuit requirements and capacity of arteries
It is difficult to make a detailed comparison
in view of the fact that, because of their
nature, a number of the regional arteries
that may be incorporated in interregional
connections were not listed. Nevertheless,
the data established at the meeting should
be helpful in arriving at acceptable solutions to the problems posed in handling
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Satellite links

Number
of circuits1
24
80
50 a)
50 a)
138
128

470

Number
of circuits1
Intelsat-I

240

Total

240

Total circuits: 710
1.2) Transpacific arteries

—Carnarvon (Australia)
—Moree (Australia)
—Brew (United States)
—Hawaii (United States)
—Ibaraki (Japan).
3.3.2 When the Rome Plan was prepared
in 1963, the Committee observed that communication satellite connections might be
used to complement other telecomunication
media on relations of high traffic density
and offered the prospect of establishing
stable communications where nothing
comparable had previously existed; they
would be used primarily when they offer
the prospect of better quality or lower costs
than other means of telecommunications.
The study of regional plans indicates that
satellite connections themselves cannot
remedy the deficiencies in national or
international telecommunication development plans. They cannot meet the technical and economic demands made of them
without a well-planned terrestrial network.

interregional

1) Existing arteries on 1 January 1967

3.2.1 The following earth stations are now
operating at interregional level:

b) in the Pacific area

of the main

Submarine cables

Satellite links

Number
Number
of circuits
of circuits
142 b)
Transpac
Intelsat-II
240
(F-2)
Compac
80
Intelsat-II
240
(F-4)
Total

222

Total

480

Total circuits: 702
) TASI equipments provide the following
additional speech circuits:
London-New York approx. 74
Paris—New York approx. 37
b) TASI equipments provide the following
additional speech circuits:
Guam—Oakland aprox. 37
b Circuit: A means of both way communication between two points, comprising associated
" go " and " return " channels (Definition
02.03 in the List of Definitions).
a

2) Additional arteries the provision of which
by 31 December 1970 is planned or under
consideration
2.1) Arteries approved or under construction that will be brought into service by
1 January 1970:
Transatlantic satellite links
Intelsat-II (F-3) 240 circuits (not included in the total.

Traffic relation Europe — North Atlantic

Table 2

Europe—North Atlantic

Satellite links
Intelsat-III

Zone 27 (Canada)
7 ntip

A/I
oin wULllllJL
pnnntripc
JLCo
lVldlli
1966

1
2
3
4
5
6
7
8
9
10
11
12

Zone 28 (USA)

United Kingdom—Ireland
France
Spain—Portugal
Belgium—Netherlands
Germany
Austria—Switzerland
Italy
Greece—Yugoslavia
Bulgaria—Hungary—Roumania
Poland—Czechoslovakia
Scandinavia
URSS (Europe)

58
9
—

3
7
4
4
—.
—
—

3
1

1970

106
20
6
10
13
9
9
6
3
1
12
2

1975

220
35
9
20
26
15
18
12
4
3
18
3

1966

188
90
18
41
81
46
31
8
—

1
30
2

1970

400
140
82
83
175
70
96
24
5
6
67
6

1975

877
300
171
202
350
165
245
68
19
23
140
20

1200 circuits

2.4) Indian Ocean
Satellite links envisaged
Intelsat-III
1200 circuits
3) Additional arteries the provision of which
by 31 December 1975 is under consideration
3.1) Transatlantic arteries
Intelsat-IV

6000 circuits (Note 3)

3.2) Transpacific arteries
Intelsat-IV

6000 circuits (Note 3)

3.3) Indian Ocean arteries
Intelsat-IV

6000 circuits (Note 3)

Note 3. Intelsat-IV will replace Intelsat-III.
89

Total

197

383

536

1154

2580

Total
1966— 625 circuits
1970—1351 circuits
1975—2963 circuits

Intelsat-III
Intelsat-III
Total

See Note 1)
1200 circuits
1200 circuits (Note 1)
2400 circuits

Note 1. These links will replace the Intelsat-I and II links in service at
present.

Proposed TAT-5 submarine cable: 720
circuits
Satellite links envisaged
Intelsat-III 1/2 2100 circuits
or Intelsat-IV
6000 circuits (Note 2)
Note 2: Intelsat-IV would replace Intelsat-III which would then operate in
the Atlantic area.
2.3) Transpacific arteries
Submarine cable

and required

1) Europe-North America circuits
1966— 625 circuits
1970—1351 circuits
1975—2963 circuits

2.2) Transatlantic arteries for 1970
Submarine cable approved: South AfricaPortugal (320 circuits)

3.5 Number of existing
interregional circuits

none c)

2) North America-Pacific circuits
1966— 226 circuits
1970— 733 circuits
1975—1633 circuits
3) Asia (Zones 21 and 22)-Europe circuits
1966— 56 circuits
1970—152 circuits
1975—298 circuits
c) TASI equipments will provide the following
additional speech circuits on existing cables:
Montreal—London approx. 37
Sydney—Vancouver approx. 37.
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Map showing zones for traffic
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Traffic relation North America — Pacific

4) Africa (excluding Zones 15 and 16)Europe (and North America)
1966—149 circuits
1970—358 circuits
1975—722 circuits

North America — South-East Asia and Australia

North America
Zone

Main countries
1966

1970

1975

71
25
77
52
1

292
92
230
113
6

629
228
521
236
19

226

733

633

Table 3
5) Europe-Latin America circuits
1966— 72 circuits
1970—160 circuits
1975—248 circuits

North America—Pacific
North America—South-East
Asia and Australia

23
24
25
26
27

South Asia
China
Korea—Japan
Australia—New Zealand
Indonesia

6) South America-North America circuits
1966—123 circuits
1970—311 circuits
1975—629 circuits
7) North America—Caribbean
(Zone 30)
1966— 327 circuits
1970— 583 circuits
1975—1328 circuits

Total

Islands

8) North America—Central America
(Zone 29) circuits
1966— 390 circuits
1970— 620 circuits
1975—1232 circuits.
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3.6 The above-mentioned forecasts do
not include circuit requirements for sound
and television programme transmissions.
As indicated in table 8, when Intelsat-III is
brought into use (scheduled for the end of
1968), a two-way television circuit will be
available in the area covered by this
satellite. The service provided by this circuit may have to be restricted at times ow-
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ing to increased demand, but as additional
capacity is provided these restrictions will
be removed. The satellite-communication
system clearly has an important role to
play in the setting up of sound and television programme circuits, but certain difficulties due to differences in local time subsist with regard to the transmission of live
programmes.

Traffic relation Europe — Asia (Zones 21 and. 22)
4.2 The World Plan Committee took note
of the Routing Plan principles, including
the amendments made by CCITT Study
Group XIII at its last meeting to provide
additional routing flexibility and to take
account of the influence of satellite communications. It should be mentioned that
the Routing Plan principles will probably
be revised as telecommunication systems
evolve and in the light of the demands of
transmission quality. The CCITT, which
keeps a vigilant eye on transmission quality,
has already fixed certain limits with respect
to the use of satellite links; more advanced
studies are in progress or will be undertaken shortly 6 7.
4.3 With regard to the classification of
transit centres, the importance of a high
traffic flow and of other factors which are not
always technical has created a very definite
tendency to establish a large number of
Class 1 transit centres; the Committee's
task in revising the Routing Plan was
hence somewhat delicate.
To define the role of different transit
centres, the following information on their
classification was placed before the Committee.

Table 4

4.4 " Guide lines for classification of transit
centres

Europe—Asia (Zones 21 and 22)

Main countries

Zone

1
2
3
4
5
6
7
8
9
10
11
12

i) A CT 3 normally switches only international traffic for the country it
serves, which is in a terminal position.
Note. In special cases it may also be
equipped to switch transit traffic
between other countries (see " Supplementary Routings ", paragraph 5 of
the International Routing Plan, Contribution Plan No. 20).

Zone 22

Zone 21

United Kingdom—Ireland
France
Spain—Portugal
Belgium—Netherlands
Germany
Austria—Switzerland
Italy
Greece—Y ugoslavia
Bulgaria—Hungary—Roumania
Poland—Czechoslovakia
Scandinavia
USSR (Europe)

1966

1970

1975

1966

1970

1975

8
2

24
6
1
1
2
3
8

40
10
1
4
14
13
14
1
2
2

20
3

73
3

—

—

138
8
1
6
12
8
5

—
—

2
3
3
—
—
—
—

3

— '

1
1
1
3

—

2

2
2
2

2
7
4
3

—

-—

—

—

—

—

2
1
6

2
1
14

—

1
—

5

Total
1966— 56 circuits
1970—152 circuits
1975—298 circuits

4. Routing
4.1 The International Routing Plan 5 concerns only automatic and semi-automatic
telephone traffic. "An objective in developing the automatic and semi-automatic service is to enable a satisfactory connection

between any two stations in the world. The
Plan is necessary to allow the objective to
be achieved with maximum economy by
the most efficient use of costly circuits and
switching centres while safeguarding the
grade of service and the quality of transmission. "

ii) A CT 2 switches international traffic
for its dependent CT 3s, to which it is
connected by low-loss-probability circuits.
Hi) A CT 1 switches international traffic
for its dependent CT 2s, to which it is
connected by low-loss-probability circuits. While it may have access to
satellite circuits, a CT 1 should also be
able to connect to other CT Is through
standard transmission-quality cable or
radio (not HF radio) circuits, provided they have a low loss probability.
These circuits should be employed for
See Contribution Plan No. 20
6 See Contribution COM XIII—No. 88
7 See CCITT Recommendation G.114—Blue
Book, Volume ///; CCITT Recommendation
P. 14—Red Book, Volume V bis
5
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Traffic relation Africa (excluding Zones 15 and 16) — Europe (and North America)

routing final-choice traffic and for
traffic which either:
a) has already used a satellite circuit
to reach the parent CT 1, or
b) might need to use a satellite circuit
to complete the connection from
the distant CT 1: this condition
would be known from the destination country code.
iv) Switching and signalling requirements

All CT Is and some CT 2s must
therefore be equipped with international transit switching equipment incorporating at least one of the CCITT
standard international signalling systems. In particular, a CT 1 should be
equipped with a signalling system
suitable for routing interregional
(intercontinental) traffic."
118

Zone

Table 5
Africa (excluding Zones 15
and 16) — Europe (and
North America)
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1
2
3
4
5
6
7
8
9
10
11
12
27/28

Main countries

United Kingdom—Ireland
France
Spain—Portugal
Belgium—Netherlands
Germany
Austria—Switzerland
Italy
Greece—Y ugoslavia
Bulgaria—Hungary—
Roumania
Poland—Czechoslovakia
Scandinavia
USSR (Europe)
Total Europe
Canada/United States
Total

Africa (excluding
Zones 15 and 16)
1966

1970

1975

44
45
20
8
3
3

105
122
43
9
6
4
5

196
232
52
16
9
7
10

—

—

—

—

—

—

—

—

3

3

—

—

—

1
124
25

4
301
57

5
530
192

149

358

722

Traffic relation Europe — Latin America

Vfer d'Oi

Table 6
Zone

Main countries

Europe—Latin America
Zones 29 to 32

Zone 33

Zone 34

1966 1970 1975 1966 1970 1975 1966 1970 1975

1
2
3
4
5
6
7
8
9
10
11
12

United Kingdom—Ireland
France
Spain—Portugal
Belgium—Netherlands
Germany
Austria—Switzerland
Italy
Greece—Y ugoslavia
Bulgaria—Hungary—
Roumania
Poland—Czechoslovakia
Scandinavia
USSR (Europe)

1966— 72 circuits

4
7
1
5
1
1
4
—

40
16
24
14
4
2
2
2

72
33
46
13
5
5
11

2
2
3
1
1
6
3

7
4
6
1
3
4
8

16
10
12
2
7
4
16

—

—

—

—

2
5
4
1
3
5
3
1

1
1

1

Total
1970—160 circuits

3

1
1

4
3
3
—

2
2
6
1

5
8
7
2
4
2
2
—

1
1
1
—

1

—

1975—248 circuits

—

—

4.5 It is important that the above guide
lines should be followed, in accordance
with the desire expressed by the Committee,
when the Routing Plan is next revised. It
must not be forgotten, moreover, that the
establishment of a CT 1 represents a considerable financial outlay which is only
justified by a large volume of traffic and a
certain degree of economic and social
development.
Perhaps some misunderstanding would be
avoided if transit centres were not designated in hierarchical order.
4.6 The following transit centres are at
present considered as in the CT 1 class:
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Map showing telephone type submarine cables

Les frontières et les dénominations géographiques portées sur cette carte ne sont pas
nécessairement officiellement reconnues.
The boundaries and geographical names on
this map are not necessarily officially recognized
Las fronteras y nombres geograficos que
figuran en este mapa no estan necesariamente oficialmente reconocidos.

—White Plains (New York):
American continent;

for the

—London and Paris: for Western Europe,
Africa and the Middle East;
—Moscow: for Eastern Europe and Central Asia;
—Tokyo, Sydney, Bombay , Kuala Lumpur 8 and Singapore 8: for South-East
Asia and Oceania.
8
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5. Telephone numbering plan and plan of
telex destination codes
The Illrd Plenary Assembly of the CCITT,
Geneva, 1964, instructed the World Plan
Committee and its Regional Committees to
consider the list of country codes for the
automatic and semi-automatic international telephone service and the list of
telex destination codes.
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The World Plan Committee took note of
the amendments made in these lists by the
Regional Committees in order to meet the
requests submitted. The revised lists will
be placed before the next Plenary Assembly
of the CCITT 9.
The Committee, however, drew attention
to the fact that although changes in telephone codes or telex destination codes did
not raise any difficulties for the country to

which the new codes were assigned, they
did affect other networks. Very good
reasons should therefore be given for such
changes.
Furthermore, the assignment of a 2-digit
telephone code or telex destination code
might compromise the future of the
numbering plans, since they prevent 10
other possible allocations. Requests for the
assignment of such codes should be

accompanied by appropriate justification
(number of subscribers, volume of international traffic, etc.).
6. This review of the Mexico meeting
would not be complete without a reference
to the emphasis laid by the World Plan
Committee on the importance of technical
assistance by the CCIs. The procedures
governing such assistance are described in
Nos. 188, 189, 190 and 199 of the Inter-

national Telecommunication Convention,
Montreux 1965. The Plenary Assemblies of
the CCIs also have defined their mode of
operation in this sector (for the CCITT,
see the Blue Book, Volume /, Geneva,
1964, pages 179-183; for the CCIR,

Potential transit centre
The IVth Plenary Assembly of the CCITT
will be held in October 1968 at Mar del Plata,
Argentina
8

9
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Traffic relation Latin America — North America

see Resolution No. 33, Oslo 1966).
In this connection the World Plan Committee suggested that the CCI Plenary
Assemblies set up the following Working
Parties:
1) A Working Party to follow development in satellite communication systems and their technology and to transmit all useful information in this field
to the developing countries, preferably
in the form of a handbook;
2) Working Parties on tariff's. The task of
the Tariff Working Parties attached to
the Regional Plan Committees is to
establish tariff limits in consultation
with these Committees, which are more
directly concerned with technical assistance 10.
7. Conclusion

An important aspect of the Mexico Plan
is that, by tackling the question of communication by artificial satellites it gives
reason to hope that future national and
11

122

North America

Table 7

Zone

Main countries

29
30
31

Latin America—North America
32
33
34

19 66

1970

1975

Central America
Caribbean Islands
South America
Colombia—Venezuela—
Guyana
Bolivia—Ecuador—Peru
Argentina—Chile—
Uruguay
Brazil—Paraguay

390
327

620
583

1232
1328

65
18

153
53

298
110

26
14

65
40

139
82

Total (South America)

123

311

629

international telecommunication plans will
be a harmonious combination of the
different transmission systems, each of
which will be chosen according to how its
technical and economic characteristics will
meet the needs of a modern network conceived on a world-wide scale for fully automatic operation, the rapid transmission
of data, television transmissions and other
applications of telecommunications that
cannot be foreseen.
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It is gratifying that the broad outlines of
this development were projected by the
World Plan Committee in collaboration
with the Study Groups of the CCITT and
the CCIR.
10

See Telecommunication Journal\ 15 July
1967
11 The
book entitled " General Plan for the
Development of the Interregional Network,
Mexico City, 1967 " will be available at the
beginning of April 1968.

Table 8

System

In service
Intelsat-I
Intelsat-II (F-3)
Intelsat-II (F-2)
Intelsat-II (F-4)

List of Intelsat communication satellite systems

Type

Type of
modulation

Total No. of
teleppone channels

Date of
putting into service

Ocean area
served

Remarks

Synchronous

FDM-FM

240
240
240
240

June 1965
April 1967
February 1967
October 1967

North Atlantic
Atlantic
Pacific
Pacific

limited access
multiple access
multiple access
multiple access
(also available as
spare in orbit)

1200
1200
1200
1200

2nd half 1968
2nd half 1968
2nd half 1968
1969

Atlantic
Pacific
Indian Ocean
Atlantic

(1500 spot beam)
(600 earth coverage)
6000

1969-1970

Atlantic

1970-1972

Atlantic

5J
>5

To be provided under present plans
Intelsat-III
Synchronous
Intelsat-III
y
Intelsat-III
55
Intelsat-III
?

FDM-FM
55
?5
55

Under consideration
Intelsat-III 1/2

Synchronous

FDM-FM

Intelsat-IV

Synchronous

FDM-FM

multiple
multiple
multiple
multiple

access
access
access
access

Pacific,
Indian Ocean

CHAIRMAN OF THE COMMITTEE AND
CHAIRMEN OF THE WORKING PARTIES SET UP DURING THE MEXICO MEETING
Chairman of the
World Plan
Committee

Working Party

Working Party

Working Party

Telephone traffic

Telegraph and
telex traffic

Circuits

Mr. J. BENKO

Mr. M. GHAZAL

Mr. Y. ANGEL

(Hungarian People's
Republic) .

(Lebanon )

(France)

Working Party
Calculation
methods

Working Party
Technical
Assistance

Working Party

Mr. I.A. NEWSTEAD

Mr. T. NOAT

(Australia)

(France)

Mr. o. R. J.
DIETRICH

Mr. C. NUNEZ
ARELLANO

(Argentina)

( Mexico )

(Italy)

Mr. GIRMAW
INGIDAYEHU

Working Party

Working Party

Arteries

Routing Plan

Mr. E. C. LAIRD

(United States)

Mr. A. BIGI

Sub-Working Party
Sound and television
broadcasting
circuits

(Ethiopia)

Numbering Plans

( Original language: French)
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THE JOURNAL
Seventy-five years ago
Improvements introduced
in the French Telegraph and Telephone
Service between 1 January 1890 and
the end of 1892
(Extract from the monthly
Posts and Telegraphs Bulletin)
Telegraph Service
Wire and equipment. — The telegraph network was improved to a notable degree by
the laying of 2500 kilometres of overhead
wires, about 400 kilometres of which
represented extensions of the departmental
networks. The remainder were long- and
medium-distance connection wires or extensions thereof...
Hughes apparatus was substituted for
Morse apparatus on many conductors
showing a considerable increase in traffic.
Baudot equipment also was replaced by
Hughes apparatus on a number of very
busy lines...
The international telegraph network was
greatly expanded.
Municipal telegraph network. — Between
1 January 1890 and 10 November 1892,
709 municipal offices were built, 608 of
which are already working. The remaining
101 offices will be opened shortly.
Transfer of the telegraph service to the postal
administration. — In pursuance of the decree
dated 10 July 1876, the telegraph service
has been transferred to the postal administration in 102 municipalities...

*

*

Telegraphy
Telegraph offices. ■— By the end of 1891,
3905 offices were open to public correspondence...
Telephony
At the end of 1891, a total of 33 localities
were equipped for long-distance calls.

News
Russian-Chinese telegraph link. — Following
a special Convention between Russia and
China, the telegraph networks of both
countries have now been interconnected
directly by a land line from Blagoveshchensk to Helampo.
The new link was opened to the international service on 2 March; rates are those
already charged on the Amur-Vladivostok
line or by China Sea cables.
*

*

*

Continuation of the inaugural address by
Mr. Preece at the Institute of Electrical
Engineers
... Hertz had demonstrated the existence of
electro-magnetic waves and proved their
reflection, refraction and interference.
Hysteresis and Foucault's current are simply
losses of energy due to molecular friction
and the internal action of molecules.

*

Telegraphy and Telephony
in Austria in 1891
(Extract from the Nachrichten liber Industrie,
Handel und Werkehr (Industry, Trade, Transport and Communication News Bulletin)

124

published by the Statistics Department
Imperial and Royal Ministry of Trade)
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It is unfortunate that such a beautiful hypothesis as Maxwell's electro-magnetic theory
of light has been discussed almost exclusively by mathematicians.
( L'Eleciricien )
fournal telegraphique ■— March 1893

ITU CONFERENCES - XII

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.

17. INTERNATIONAL TELEPHONE CONFERENCE (ADMINISTRATIVE)
Paris, 1 September-29 October 1925
SUBJECT: Revision of the Regulations for the International Service and the Tables of International Tariffs

annexed to the St. Petersburg Convention.
PARTICIPATING ADMINISTRATIONS (68): Albania; Angola;, Argentine (Republic); Australia (Common-

wealth of); Austria; Belgian Congo; Belgium; Bolivia; Brazil; British India; Bulgaria; Cape Verde, Guinea,
S. Tome and Principe; Ceylon; Chile; China; Cyrenaica; Czechoslovakia; Denmark; Dutch Indies; Ecuador;
Egypt; Eritrea; Estonia; Finland; France and Algeria; Free City of Danzig; French Indochina; French Somaliland; Germany; Great Britain; Great Lebanon; Greece; Hungary; Iceland; Irish Free State; Italian Somaliland;
Italy; Japan; Kingdom of the Serbs, Croats and Slovenes; Latvia; Lithuania; Luxembourg; Madagascar;
Morocco; Mozambique; New Caledonia; Netherlands; New Zealand; Norway; Persia; Poland; Portugal;
Portuguese Indies, Macao and Timor; Roumania; Saar (Territory of the); Senegal; Siam; South Africa
(Union of); Spain; Sweden; Switzerland; Syria (Federation of the States of); Tripolitania; Tunisia; Turkey;
Uruguay; USSR; Venezuela. Observers (9): Anglo-Egyptian Sudan; Canada; Colombia; Costa Rica;
Guatemala; Honduras; Republic of Liberia; Panama; United States of America.
COMPANIES (46): African Direct Telegraph Co.; African Transcontinental Telegraph Co.; All America Cables,

Incorporated; American Telephone and Telegraph; Amazon Telegraph Co.; Commercial Cable Co.; Commercial Cable Co. Cuba; Commercial Pacific Cable Co.; Compagnie des cables Sud-Americains; Compagnie francaise des cables telegraphiques; Compagnie Generate de Telegraphie sans fll; Compagnla Nacional
de Teleg'rafia Sin Hilos, Madrid; Compahfa Telegrafico-Telefonica del Plata; Compagnia Italiana dei cavi
telegrafici sottomarini (Italcable); Compagnie Radio-France; Compagnie Radio-Orient; Cuba Submarine
Telegraph Co.; Deutsch-Atlantische Telegraphengesel/schaft; Direct Spanish Telegraph Co.; Direct West
India Cable and Halifax and Bermudas Cable Co.; Drahtloser Uebersee- Verkehr, A.G. (Transradio), Berlin;
Eastern and South African Telegraph Co.; Eastern Telegraph Co.; Eastern Extension Australasia and China
Telegraph Co.; Europe and Azores Telegraph Co.; Grande Compagnie des Telegraphes du Nord; IndoEuropean Telegraph Co.; Italo Radio, Rome; Marconi's Wire/ess Telegraph Co., London; Mexican Telegraph Co.; Pacific and European Telegraph Co.; Pacific Cable Board; Postal Telegraph Co.; Radio-Austria,
Vienna; Radio Corporation of America, New York; River Plate Telegraph Co.; Societa Anonima Fiumana per
le Radiocomunicazioni; Societe Anonyme Beige des Cables Telegraphiques; South African Wireless Telegraph Co.; Transradio internacional Compahfa Radiotelegrafica Argentina Sud-America; United States
and Haiti Cable Co.; West African Telegraph Co.; West Coast of America Telegraph Co.; West India
and Panama Telegraph Co.; Western Telegraph Co.; Western Union Telegraph, Anglo-American Telegraph
and American Telegraph Cable Co.
CHAIRMAN: Mr. De/etete, Conseiller d'Etat, Secretary-General of French PTT.
VICE-CHAIRMAN: Mr. Broin, Director of Telegraph Operation (France).
DECISIONS: Signature of the Regulations for the International Service (Paris Revision, 1925), with entry into

force on 1 November 1926. Recognition of the International Long-distance Telephone Consultative Committee, and setting up of the International Telegraph Consultative Committee.
— The provisions applicable to wire communications extended to wireless communications.
— The Conference expressed the opinion that after the Radiotelegraph Conference due to be held in Washington in 1927, the Telegraph and Radiotelegraph Conventions should be merged into a single convention.
FINAL ACTS: Documents of the International Telegraph Conference, Paris 1925 (published by the Inter-

national Bureau of the Telegraph Union, Berne 1925), two volumes (French).

Volume I — St. Petersburg International Telegraph Convention (existing provisions and proposals)

Proposals concerning the Regulations
Volume II — 1. Minutes of the Plenary meetings and reports of Committees

2. St. Petersburg International Telegraph Convention
3. Regulation for the International Service (Paris Revision, 1925)
4. Subject index.
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note from
the CCIR

basic indices
for ionospheric propagation

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

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

0

1

2

3

4

5

6

12

Period
of prediction
(months)

±4.9

±5.1

±5.0

±4.8

±4.3

±3.5

±1.8

73

Mean
error

Month
1

3

2

4

6

5

7

8

9

11

10

Year
1966
1967

28
75

31
79

35
82

41
88

37
85

45
91

50
94

57
95

63

70

68

Mean error in <I> predictions calculated over the 12 preceding
months:

Standard
deviation
±18.1
of the error

lF2 (ionospheric index)*:
: 2?

3

4

5

6

7

8

9

10

11

12

78
113

93
108

113

114

115

92

89

108

124

125

111

116

Year
1967
1968

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

O (monthly mean value of solar noise flux)**:
Month

1

2

3

4

5

6

7

8

9

10

11

12

Year
1967
1968

148
190

147
173

161

130

144

120

140

154

132

136

146

163

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

Forecasts:
12

Month
3

4

5

6

7

8

115

117

117

116

114

112

Year
1968

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

Estimated error in forecasts of R12 six months in advance: ±25.
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)

I
•F2

0

1

2

3

4

5

Mean error

-7.3

-7.5

-7.7

-8.4

-9.5

-12.0

Standard deviation

±4.5

±5.0

±6.1

±6.3

±7.4

±6.6

2

3

4

5

6

7

8

125

130

132

133

134

133

(132)

****
Month

Year
1968

**** £)oto kjn<jiy 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 lF2 predictions calculated over the 12 preceding
months:
Period of
prediction
(months)

0

1

2

3

4

5

6

Mean error

±0.5

±0.1

-1.6

-1.8

-2.9

-4.0

Standard
deviation of
the error

±13.0

±17.4

±19.4

±19.7

±19.8

±19.7

-5.1
±20.3

0 *****

Month
3

4

5

6

7

8

9

10

11

12

173

176

178

181

183

186

188

190

192

194

Year
1968

***** Prediction by a method of extrapolation devised by the CCIR Secretariat,
pursuant to Resolution 30 of the Xlth CCIR Plenary Assembly (Oslo, 1966).
(The computer is utilized for the prediction of the basic indices for ionospheric propagation).
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-0.3

8

-2.9

9

-6.9

±19.4 ±20.6 ±20.9 ±21.0 ±21.5 ±21.6 ±20.8 ±20.8 ±19.0

Month
1

7

Analysis of R12, /F2 and 0 predictions in 1967
M12 mean error over 12 months
a12 standard deviation of the error over 12 months

news
New transatlantic cable TAT-5
□ United States and European executives have
agreed to launch a high capacity transatlantic
and
Mediterranean communications cable
system in early 1970.
The agreement was reached in a two-day meeting at the end of February by representatives of
communications firms in Portugal, Spain and
Italy and International Telephone and Telegraph Corporation (ITT), American Telephone
and Telegraph Company (AT&T), Radio Corporation of Ameri-ca (RCA) and Western Union
International (WUI).
An ATT spokesman has said that the proposal
will involve laying of a submarine cable between
Green Hill, Rhode Island, United States of
America and San Fernando near Cadiz, Spain. A
microwave hookup will be established between
San Fernando and Sesimbra, Portugal; another
microwave hookup will link San Fernando and
Estepona, Spain. An under-water cable will be
run from Estepona to Rome.
The Atlantic-Mediterranean cable line TAT-5
will have a capacity of 720 voice circuits and will
be the first direct cable link-up to southern
Europe. It is also planned to connect both the
United Kingdom and South Africa and SouthWest Africa direct with Portugal using the
new facility. — Daily Radio Bulletin.

Development of
telecommunications in Jordan
□ Two orders for telecommunications equipment have been received from the Hashemite
Kingdom of Jordan by the Marconi Company.
The contracts will provide for a big expansion
in the country's external telephone and
telegraph circuits and the first transmissions
of weather data from Jordan for the benefit of
neighbouring countries.
One of these contracts is with the Jordanian
Ministry of Posts, Telegraphs and Telephones,
while the other is with the Jordan Meteorological Service. Both contracts involve thesupply
of the Marconi Self Tuning (MST) range of highfrequency transmitters, receivers and aerials.
The Ministry of Posts, Telegraphs and Telephones, which will accommodate both installations at its main stations in Amman, has
ordered a number of 7 1/2 kW and 1 kW transmitters, with receivers and associated aerials to
increase substantially the Jordanian external
communications services.
Telephone and telegraph services will be provided to Cairo, Jeddah, Riyadh, Kuwait, Bahrain,
Teheran, Baghdad, Beirut, Nicosia, Rome and
London. International telex services will begin
to London and Rome as soon as Jordan's telex
network is completed. The Rome and London
circuits will connect with countries all over the
world and for the very first time, private circuits, using scrambling techniques, will be
available.

The second order comes from the Jordan
Meteorological Service for transmitting to
other nations weather information collected
from all over the country. The commencement
of transmissions, using a Marconi transmitter,
and aerial systems, will make a substantial
contribution to weather forecasting in the
Middle East.—Marconi.

A microwave network for
Burundi
□ Burundi has placed an order with Philips
Telecommunications for the supply and installation of a complete microwave telecommunication network. A station on the summit of
Mount Manga will be connected to seven other
stations arranged in star formation around it.
It will have a capacity of 120 circuits with the
Bujumbura station and 24 with the others.—
Electronique Actualites.

Data channel for " supersonic
jet" communications
□ The first high-speed data communication
channel to link the United States and Denmark
has been inaugurated by the Scandinavian
Airlines System (SAS) to help speed the flow
of passenger and operational data.
The New York to Copenhagen channel facilities
are being provided by ITT World Communications Inc., a subsidiary of International Telephone and Telegraph Corporation (ITT). An
SAS official described the new service as the
" first step in a far-reaching programme to
bring the company's global communications
astride the supersonic jet age ".
In addition to linking its New York-CopenNew York-to-Copenhagen data communications
link undergoes an operational test at Scandinavian
(ITT)
Airlines headquarters in Jamaica

hagen facilities, the data channel will interconnect SAS operations in Tokyo, Bangkok,
Hong Kong, Manila and Singapore. A major
goal of the programme will be the establishment of a direct-line connection into the company's computer centre in Copenhagen capable
of providing instant answers to a variety of
questions, including flight connections, fuelling,
weather conditions, and special passenger
requirements. — ITT.

Communication system for
1690-kilometre trans-Africa
pipeline
□ A 1690-kilometre pipeline which will bring
oil products directly from the east coast of
Africa to Ndola in Zambia is to have a complete
short-wave communications system supplied by
Marconi.
The company will install a complete radio
system including aerials and associated equipment, covering the whole length of the pipeline
from Dar-es-Salaam in Tanzania, where the oil
is unloaded from tankers, to Zambia. The communication system will interconnect four
pumping stations and two terminal stations
along the pipeline, providing speech circuits and
teleprinter links between each end.
Effective communications day and night are
expected with a sophisticated aerial system
which consists of log periodic arrays at each
end of the line with broadband dipoles at the
intermediary points. The Marconi H1000 wideband 1 kW transmitters will be supplied to feed
these aerials and Canadian Marconi highfrequency receivers, type XH13A, will be used
to receive signals originating from any of the
transmitting sites.
One of the features of the link is the simplicity
of operation and maintenance of the equipment.
There are no tuning controls; all frequencies are
switchselected. — Marconi.

Proposed troposcatter system
for Gabon
□ The Government of the Republic of Gabon
has awarded Page Europa SpA of Rome, Italian
subsidiary of Page Communications Engineers,
Inc.,Washington, D.C., a contract for the turnkey implementation of a troposcatter radio
system connecting Libreville to Port Gentil,
Lambarene and Mouila.
The company will supply and install this system,
financed by the European Development Fund
of the European Economic Community (EEC)
using radio troposcatter equipment manufactured by AEG-Telefunken of the Federal Republic
of Germany. The frequency of operation of the
troposcatter link will be 2000 Mc/s, with
klystron power amplifiers of 1 kW maximum
RF power and 10 and 13-metre parabolic
antennae. Quadruple and dual-diversity techniques are utilized on the various hops. The
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maximum hop distance will be between Mouila
and Dolisie, with 340 km. The link is expected
to be operational by December 1969. Under a
separate contract presently being negotiated,
the link is expected to be extended from
Mouila to Dolisie and Brazzaville in the Congo.
The complete link will have a length of
approximately 1000 km. — Page Communications Engineers Inc.

Microwave systems in Brazil
□ Embratel (Empresa Brasileira de Telecomunicagdes) of Brazil has awarded the Nippon
Electric Company Limited (NEC) a contract for
the construction of two microwave communications systems. The systems will link Rio de
Janeiro and Sao Paulo, and Rio de Janeiro and
Brasilia.
Under the project, Brazil has already designed
the southern main line between Sao Paulo and
Porto Alegre as the first step and the northeastern main line linking Belo Horizonte and
Recife as the second step (see the Telecommunication Journal, September 1967, page 329).
The new contract is for the third and fourth
steps.
The Rio de Janeiro-Sao Paulo line, a 6 Gc/s
system with nine radio stations along 350 km,
will have a capacity of 1800 channelled two
radio circuits. This system will be completed in
about fourteen months after the contract comes
into effect.
The Rio de Janeiro-Brasilia
twenty-six radio stations along
route, will consist of two 4 Gc/s
with 960 channels and will be
about seventeen months.

system with
its 1300 km
radio circuits
completed in

For both systems, NEC will provide microwave
communications
equipment,
transmission
equipment, coaxial cables and other necessary
equipment. It will also build an additional
300 km microwave system which will be
branched from the southern main system to
link Curitiba and Florianopolis. — NEC.

Installation of broadband
radio relay equipment in
Tasmania
□ The Postmaster-General's Department of
Australia has awarded Telettra SpA of Milan,
Italy, a contract for the manufacture and supply
of a broadband radio relay system for the
State of Tasmania.
The system, whose installation has been recently
completed, links Hobart to Launceston with a
branch to Mt. Barrow, thus allowing subscriber
trunk dialling facilities down Tasmania. The
system, working at 4 Gc/s with a capacity of
1800 telephone channels or one television
signal, represents the most up-to-date equipment at present working in Australia.—
Telettra.
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Fully electronic printing of the
Copenhagen Telephone Directory

| countries via a manually-operated telex exchange. Nowadays Austrian subscribers to the
service have automatic access to telex subscribers in nearly every country in Europe.
□ The
Danish
Telephone
Company
They can moreover communicate by telex with
Kjobenhavns Telefon Aktieselskab (KTAS) made
subscribers in 97 countries situated in all parts
use of a Digiset electronic film-setter made by
of the globe. — Osterreichische Postrundschau.
the Dr. Hell Company and a Siemens 3003 data
processing system for the preparation of the
1967 Copenhagen Telephone Directory, which
International telex from
covers about half a million subscribers. As the
entire contents of the Copenhagen Telephone
Switzerland
Directory are recorded on magnetic tape, the
□ After several years' preparatory work, the
data processing system maintains every entry
telex
service between Switzerland and the
constantly " on tap ". In addition, it makes
United States (ITT, RCA, WUI and WUD netpossible the preparation of the composition
works, totalling 30 000 subscribers) is now fully
each time a new edition is printed and also
automatic. For the time being, subscribers in
facilitates the insertion of alterations, the prothe American TWX network, whose equipment
vision of information and the printing out of a
has different characteristics from the European,
directory listed according to subscriber nummust be content with manual working. For
bers. — Siemens.
outgoing automatic traffic, there are now 23
channels in the direct cable circuits from
Berne to New York of the Radio-Suisse ComGiant switching centre in
pany.

New York

□ What is claimed to be the world's largest
centre for switching long-distance telephone
calls will be built in Lower Manhattan in New
York City, just four blocks south of the
American Telephone and Telegraph Company
(AT&T) Long Lines Department Building, at
32 Avenue ofthe Americas, which now holds the
" world's largest " title.
The structure, to be built at a cost of 45 000 000
US dollars and provide over 74 000 square
metres of floor space to hold facilities principally of AT&T Long Lines and some of the New
York Telephone Company, which will build and
own it, is scheduled for completion in August,
1970.
Although it will have just 29 floors, they will
average 5.5 m in height and over all the building
will rise about 170 m, equivalent to a fiftystorey skyscraper.
The new facility is designed to complement
existing switching centres, including that at
32 Avenue of the Americas. New York Telephone said the site was chosen as the best
available close enough to the Long Lines centre
to permit integration of the new switching
equipment with existing trunk cables and plant
facilities, and because of its location in an area
where service demands are great and constantly
increasing. — Telecommunications Reports.

With the extension of direct subscriber dialling
for telex traffic to Moscow, Bulgaria, Ireland
and Roumania, Swiss subscribers can connect
themselves automatically to all European networks except the Greek network. They now
set up 96% of their calls to foreign countries
themselves. Recent progress in automation
enabled the staff at the international exchange
in Zurich to be reduced by three operators. —
Entreprise des PTT suisses.

Anniversary of colour television
in Japan
□ Japan recently celebrated its 10th year of
colour television; according to Kyodo, the
present figure of 700 000 sets in service should
be at least doubled in the next five years.
Colour television was introduced in Japan in
1957, when the Nihon Hoso Kyokai (NHK) and
the Nippon Television Network began their
first trial transmissions.
NHK and the various private stations now
broadcast 16 hours of colour programmes as
compared with one hour (per week) ten years
ago.
The boom in colour television started at the
time of the 1964 Olympic Games, when for
the first time the number of colour sets passed
the 100 000 mark and the number of hours of
colour broadcasts was increased to 5.

The telex service in Austria

Today, 93% of the country receives colour
programmes broadcast by 45 companies.

□ Whereas in 1948 the Austrian Telex Directory listed only 237 subscribers, by mid-1967 the
number had risen to 7123. During the same
period the number of telex exchanges (including branch offices) rose from 6 to 66. In
1948 Austrian subscribers to the telex service
could correspond with only thirteen European

A recent public opinion poll by a television
company showed that 50% of Japanese households hope to buy a colour television set in the
near future and that the rate of purchase
should increase rapidly once the price of sets
drops below 100 000 yen (280 dollars).—
Electronique Actualites.
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Miniature computers supervise
antenna systems

Press news handling system
modernized

□ The Federal Bureau for Telecommunications
of the Federal Republic of Germany Post
Office is in future to use electronic data processing systems for antenna system noise level
measurements. Siemens are to supply metered
data processing systems with a miniature
digital computer of System 101 (programmable
magnetic core storage) for this purpose. These
systems are to be used to form the hourly and
minute-to-minute mean values of the noise
level, record the operating periods of antennae
and to carry out tests on limiting values. —
Siemens.

□ A new system is being installed by Standard
Telephones and Cables Limited (STC) at
Reuter's head office in Fleet Street, London, for
the collection and distribution of news on a
world-wide basis. Information is sent and
received over teleprinter channels, operating
at 50 or 75 bits per second, via land line and
radio links.

Personnel changes . . .
. . . in the Dominican Republic
□ Mr. Victor Hidalgo Justo has been appointed
Director-General of Posts and Telecommunications. He succeeds Mr. Luis M. Cepeda.

. . . in the State of Israel
□ Mr. Yeshayahu Lavi has resigned his appointment as Director General of the Ministry of
Posts. Mr. Moshe Eliahu Berman has been
appointed Acting Director General.

. . . in the Republic of Korea
□ Mr. Woo Yon Lee has been appointed
Director of the Telecommunications Bureau in
the Ministry of Telecommunications. He succeeds Mr. Kun Hyen Chin who has taken up
another post.

Mr. A. Carrelli

engineers at the
Education of the
communications.

Mr. A. Marino

Radio School of Further
Higher Institute of Tele-

Appointed to the chair of electrical communications at Rome University and member of the
Supreme Telecommunication Technical Council
in 1948, he was subsequently elected President
of the Council while continuing to lecture.
Professor Marino is succeeded by Professor
Antonio Carrelli, elected President on 19
January 1968.
Professor Antonio Carrelli was born in Naples
on 1 July 1900. In 1924, having obtained his
degree in theoretical physics, he was made
Director of the Institute of Experimental
Physics of Naples University. Among other
things, Professor Carrelli was President of
RAI-Radiotelevisione Italiana and Vice-President
of Euratom. He is now President of the Bordoni
Foundation and Chairman of the Science
Committee for UNESCO. — Ministero delle
Poste e delle Telecomunicazioni.

... in Norway
□ Mr. Leif Larsen, Director General of Telecommunications, has retired. Mr. Per Ovregard
has been appointed as his successor.

... in the Republic
of Upper Volta
□ Mr. Mamadou Simpore has been appointed
to succeed Mr. Mignet Kambire as Director of
Posts and Telecommunications.

Decease of Professor Marino
□ Professor Algeri Marino, President of the
Supreme Telecommunication Technical Council
of the Italian Ministry of Posts and Telecommunications, died on 4 December 1967.
Born at Casoli (Chieti) in 1894, Mr. Algeri
Marino graduated in electrical engineering.
Lecturer in telecommunications in 1930, from
1934 to 1937 he taught radiotelephony to

ICSC Chairman and
Vice-Chairman
□ The Interim Communications Satellite
Committee (ICSC) announced the unanimous
election of Mr. C. Nunez of Mexico as ViceChairman of the Committee, which is the
governing body for the 61-nation International
Telecommunications
Satellite
Consortium
(INTELSAT).
Mr. Nunez, who represents the Department
of Communications and Transportation of
Mexico in INTELSAT, was elected for a one-year
term starting 1 June, 1968.
Mr. J. A. Johnson, Vice-President of the Communications Satellite Corporation (COMSAT),
representing the United States in INTELSAT,
will serve as Chairman of the Committee for
the same period. Mr. Johnson replaces Mr. E.
Esping of Sweden, whose term as Chairman
expires 1 June. — COMSAT.

The system, known as ADX (Automatic Data
Exchange), is a computer-based message
switching system comprising dual processors,
one active and one standby, and software
tailored to meet Reuter's specific requirements.
Each processor of the dual system is complete
with its own core storage, magnetic drum
storage and magnetic tape storage.
News collected by a bank of teleprinters in
London from more than eighty stations as far
apart as Hong Kong, New York, Paris and
Johannesburg, is manually edited then reentered into the system for distribution to
subscribers to the various Reuter's services.
This traffic is handled by the system on a
priority basis, allowing the transmission of very
important items of news to break in on messages of lower priority. Direct switching of
messages between terminals is also handled.
Message assurance in the system is provided by
the complete monitoring of all message traffic
and automatic reporting of any discrepancies to
the system controller. — STC.

Installation of earth stations...
...in New Zealand
□ A recommendation that a ground station for
satellite communications service should be
built in New Zealand rather than a new submarine cable to Australia has been given to the
government by the New Zealand Post Office.
It was emphasized that building the ground
station would not rule out a second cable in
the future.
The Post Office has said the estimated cost of a
ground station and related equipment would be
lower than that for a cable.—Telecommunications
Reports.

... in Sweden
□ At a meeting held on 14 and 15 January 1968
at Copenhagen, the Nordic Satellite Communication Council, whose members are the
Directors General of the Telecommunication
Administrations of Denmark, Finland, Norway
and Sweden, decided in principle to request
allocation of the necessary funds for the
establishment of a common earth station for
satellite communications.
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The station will be jointly financed and will
be available for the telecommunication traffic
of all four countries, in particular for connections with North and South America via the
Intelsat satellites.
The station will be equipped with a parabolic
antenna 29.5 metres high and will be built at
Bohuslaen on the west coast of Sweden near
the Norwegian border.Work should be completed in 1971-1972.

teEhaical

The total cost is estimated at 22 million Swiss
francs. — Directorate General of Posts and Telegraphs of the Kingdom of Denmark.

■ews

... in the United Kingdom
□ The United Kingdom Post Office engineers
report encouraging progress with the construction of Aerial No. 2, which is now taking
shape as a recognizable structure on the skyline
near the existing aerial at the Goonhilly earth
station in Cornwall.

(BTL)
Touch-tone(R) telephone with experimental visual
display device attached for communication by the
deaf

The new aerial is designed to work to a new
type of communications satellite, Intelsat-Ill (of
the geo-stationary type, like Early Bird, but of
considerably larger capacity), to be positioned
over the Atlantic later this year. It will enable
simultaneous telephone communication to be
set up, and television programmes exchanged,
with North and South America, the West
Indies and Africa.
The greater part of the associated civil engineering works—roads, foundations, drains,
etc. — have now been completed. The 23-metre
radius, 104-metre long, track for the aerial has
been laid and levelled.
Fabrication of the huge 27-metre reflector, with
its massive backing structure and stainless
steel plated petals, is proceeding on schedule.
When the new aerial is completed and takes
over existing transatlantic telephone traffic, the
present aerial at Goonhilly will be taken out of
service and re-equipped to enable it to take
on a new role operating to another new
stationary satellite over the Indian Ocean. This
will enable communication to be established by
satellite to Australia, India, Pakistan, Ceylon,
Japan and the Far East generally for multichannel telephony and television in 1969.—
United Kingdom GPO.

CORRIGENDUM — The initials NTS were
misinterpreted on page 462 of the December
1967 number of the Telecommunication Journal
in the news item entitled "Colour television
in the Netherlands". The text should read:
"... colour television broadcasting by the
Nederlandse Televisie Stichting (NTS)" and not
"... colour television broadcasting by the
United States National Television System..."
130

Communicating with the experimental device
consists of using the touch-tone push buttons to
generate a sequence of letters, numbers, endof-word, and end-of-sentence signals, one at a
time, in the windows of a display device attached
to the telephone.

New multichannel long-wave
transmitter
□ A new long-wave radio transmitter which
enables multichannel communications to be
established with ships and even submerged
submarines, thousands of kilometres from home
waters has been developed by the Marconi
Company. By making the maximum use of the
available space in the long waveband, which is
relatively uncrowded and free of the fading and
interference problems of the medium and short
wavebands, it is expected to revive the use of
low frequencies for long-distance transmission
of teleprinter messages.
The specially designed linear power amplifier
has a sufficiently wide bandwidth to produce a
single radio signal capable of carrying five
entirely separate teleprinter messages at the
very high output power of 100 kilowatts.—
Marconi.

Touch-tone device ma/ enable
telephone use by deaf
□ Bell Telephone Laboratories (BTL) reported
recently that it is exploring an experimental
technique that may enable deaf people to communicate via touch-tone telephone by reading
letters and numbers flashed on a small screen.
The visual display would be produced by tones
generated by the telephone instrument.
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Tests of the device indicate that with just a
little training a user may attain a coding rate
of eight words per minute. This rate, it was
said, can be doubled with practice, but the
visual output then becomes strenuous for the
eyes.
No production is yet planned for the device, it
was pointed out. Its development will depend
upon the results of further experiments centring on simple printing attachments and other
less demanding visual display techniques. —
BTL.

New telephone wire plow
□ A one-man-operated hydraulic plow designed by Bell Telephone Laboratories (BTL) to
bury telephone wire leaves lawns virtually
undisturbed. It eliminates costly handwork by
a construction crew to restore the landscaping.
Though designed for use on finished lawns, the
plow buries wire deeply enough (45 cm or
more) not to be damaged by final grading and
landscaping. Thus, in new housing areas, the
plow will reduce costs by making it possible to
bury telephone wire for a number of houses in
one trip to the site.
Suspended from a point at the centre of the
vehicle's wheelbase, a vibrating plowshare
operates in any position of a 140° pendulum arc.
The plowshare starts a run from above the
ground surface at the rear of the vehicle, slices
down through the earth to a vertical position

news

tion of the disabler, as well as inhibiting operation of the echo-suppressor, changes the
disabler circuits so that it will be held operated
by data signals until there is a break in the data
transmission of more than 100 milliseconds.
The long conditioning time, together with a
circuit which accepts energy from speech
signals at frequencies outside of the conditioning band and which uses them to oppose
operation of the tone-disabler, prevents false
operation by speech signals. — United Kingdom
GPO.

Decrease in bandwidth may
facilitate three-dimensional
television
(BTL)
Experimental service-wire plow designed by Bell
Telephone Laboratories, Chester, New Jersey.
The plowshare, suspended from the midpoint of
the vehicle's wheelbase, can operate in any
position of a 140° pendulum arc, which permits
burial of service wire directly from the post of
an underground terminal to the foundation of
a customer's home

for plowing along the route, then swings up
through the ground surface to the front of the
vehicle at the completion of the run.
Vibrating the plowshare reduces the force
needed to pull the blade through the earth,
permitting a reduction in the vehicle's weight
proportional to the effect of the vibration.
The new vehicle weighs about 1360 kg, only
one-fifth the weight required to pull a comparable static plow. — BTL.

New echo-suppressor
□ A new echo-suppressor for use on telephone
circuits routed via synchronous satellites has
been developed by the United Kingdom Post
Office and industry.
Called Echo-Suppressor 7 A, it is now in production. The first installation of 120 suppressors
is to be at the London International Centre
at Faraday Building, in London, for use on
transatlantic telephone circuits routed via
lntelsat-1 (Early Bird) and Intelsat-Ill satellites
later this year.
Older designs of echo-suppressors could cater
for round trip delay times of up to 100 milliseconds, but telephone connections involving
a circuit routed on satellite communication

systems introduce round trip delays approaching 600 milliseconds and better echo-suppressors are required.
The three most significant changes in the design
of the new Post Office suppressors are in improved echo-suppression, an improved breakin facility and the incorporation of a device,
called a tone- disabler, which disables the echosuppressor during the transmission of data
signals. The improvement in echo-suppression
has been obtained by increasing the bandwidth
accepted by the speech detector, which
operates the suppression gate, and the amount
of switched suppression loss has been increased
from 40 dB to 60 dB. The new break-in facility
makes it easier for the listening party to interrupt the talker and also gives better echosuppression and less mutilation of speech
during those times when both parties are
speaking simultaneously. When a telephone
circuit is used part-time for the transmission of
data signals the echo-suppressor must be
disabled to permit data signals to be sent simultaneously in both directions of transmission.
The tone-disabler is conditioned by a single
frequency tone within the band 2000 to 2250 c/s
sent in advance of the data stream. The conditioning tone must persist for 300 milliseconds
before the tone-disabler will operate. Opera-

□ Three-dimensional television, based on the
techniques of holography, has held out the
promise of tiny figures dancing in front of our
television screen. They would seem to hang in
space in front of the set.
The achievement of three-dimensional television has been considered prohibitively difficult
because of the signal capacity required —some
40 000 Mc/s of bandwidth, or the equivalent
of some 10 000 television stations. However,
according to Mr. D. B. Brumm of the University of Michigan's Institute of Science and
Technology and Mr. K.A. Haines, formerly with
Michigan and now with Holotron, Inc., that
bandwidth requirement has now been reduced
by 1000 times.
The key to the development was sorting out
the information needed to reconstruct the
three-dimensional image before it is broadcast.
The scientists did this by diffusing the light
used to carry the holographic information with
a piece of ordinary frosted glass. By placing the
glass between the hologram and the object
being " photographed ", they reduced the
amount of light wave information reaching the
hologram recording surface, and thus reduced
the amount of information that must be
broadcast. It works because a hologram does
not record the image of an object, but rather
the interference pattern produced by two
beams of coherent light reflected from the
object onto the recording surface. In threedimensional television, a laser would be shined
on subjects in the studio, the interference
pattern scanned and broadcast, and another tiny
laser inside the receiver would shine through
the interference pattern produced on the
screen. The new development gets less total
information but, by selecting data from the
entire hologram surface, it preserves a wide
viewing angle.
The researchers emphasized that the development in itself doesn't make three-dimensional
television actually possible; however, the reduction in bandwidth requirements is a step
towards its actuality. — IEEE Spectrum.
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Brazil planning a communications
satellite project
□ The Comissao Nacional de Actividades
Espagiais (CNAE) the Brazilian space agency, is
drawing up plans for the launch of a communications satellite in the 1972/73 time period.
Possible launchers are the Atlas Agena or
thrust augmented improved Delta from Cape
Kennedy, or the Europa-ll from French Guiana.
Total cost of the project is estimated at about
110 million US dollars, including some 20 million dollars for satellite and launch.
Known as project SAC I (Satelite Avangado de
Comunicagoes Interdisciplinares), the 100 kgplus satellite would be used during rush telephone hours for national communications, and
during the rest of the time (mostly in the evening) for educational projects. The satellite

would be placed in a synchronous orbit over
Brazil.

One of the requests is for two satellites, called

According to plans drawn up by CNAE, the
satellite would have 3000 two-voice channels
and two television channels, or 6000 twovoice channels and one or three television
channels. Useful lifetime of the satellite would
be two years. Twelve ground stations and
152 000 television receivers would be used for
the project. — Space Business Daily.

capability of about 1900 two-way voice circuits

Intelsat-111/2,

which

would

have

over-all

and would be for launch in mid-1969.
A second request is for Intelsat-IV satellites for
launch beginning in mid-1970. It would be a
larger,

more

sophisticated

satellite

having

upward of 5000 voice circuits and greater
operational flexibility and versatility.
A third request for proposals issued at the same
time is for a design and feasibility study of a

Two new series of satellites
□ The United States Communications Satellite Corporation (COMSAT), as manager for the
Telecommunications
Satellite
International
Consortium (INTELSAT), has issued requests
for proposals for two series of advanced communications satellites.

rotary joint, a mechanism which is likely to be
utilized in the Intelsat-Ill1/^ satellites to transmit several channels of RF signal across the
interface between a spinning spacecraft and a
mechanically de-spun or directive antenna. —
COMSAT.

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

International
number

Country

Date

Perigee
Apogee

Period
Inclination

Cosmos-199

1968-03-A

USSR

16 Jan.

204 km
386 km

90.2 min
65.7°

No name

1968-04-A

USA

17 Jan.

457 km
539 km

94.5 min
75.1°

No name

1968-05-A

USA

18 Jan.

135 km
427 km

90.1 min
111.5°

Cosmos-200

1968-06-A

USSR

20 Jan.

518 km
538 km

95.2 min
74°

Apollo-5

1968-07-A

USA

22 Jan.

161 km
220 km

88.3 min
31°

No name

1968-08-A

USA

24 Jan.

176 km
434 km

90.6 min
81.4°

Cosmos-201

1968-09-A

USSR

6 Feb.

210 km
355 km

88.9 min
65°

bug-shaped
lunar module
weight:
14 368 kg;
diameter:
4.29 m;
height: 5.41 m

Sources: COSPAR, NASA, Specialized Press
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Frequencies
Transmitter
power
19.995 Mc/s

Observations

Decayed on 1 February 1968.
Carried scientific apparatus,
radio system for precise measurements of orbital elements
and radio telemetry system

Carries scientific apparatus radio
system for precise measurements of orbital elements and
radiotelemetry system
5765 Mc/s
500 to 700 W
230.9; 237.8;
241.5; 247.3;
257.3 Mc/s
10 W
2282.5 Mc/s
20 W

Decayed on 24January. Objective
was to test and evaluate the
lunar module for operations in
space

19.995 Mc/s

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

books / tenders

lili
BERECHNUNGSUNTERLAGEN FUR DIE
PLANNUNG VON FERNMELDEANLAGEN1

(Dimensioning data for planning of communication systems), edited by Telefonbau,
und Normalzeit.
One volume paperback; pp. xi +172;
tables. 30x21 cm. Published by Telefonbau
und Normalzeit, Frankfurt-on-Main, 1966.
1

NACHRICHTENTECHNIK: EINE
FUHRENDE DARSTELLUNG 2

EIN-

(An introduction to information technique), by Karl Steinbuch and Werner
Rupprecht.
One bound volume; pp. xi+462; tables,
diagrams. 25x17 cm. Published by SpringerVerlag, Berlin, 1967. Price: 48 German marks.
2

The tables and graphs included in this book
show the relation between traffic, number
of switching devices, and the grade of service of single-stage loss-or-delay-systems,
and should be of great help in the planning
of new, or the expansion of existing switching systems.
The works of Erlang, Palm, Jacobaeus,
and Lotze have been used as a basis for the
compilation of these records. Practical experience, as well as traffic studies and tests
with simulated traffic, have proved that
applied theoretical traffic conditions give a
good approximation of actual traffic conditions during operation.

Electric information techniques have expanded considerably in the last twenty
years: concerned at first with information
transmission, they now include the newer
field of information processing.
This book gives for the first time an introduction to both branches of information
technique as they stand at present. The
book is divided into three parts. The first
part (Elements of information technique)
deals with the most important items of
equipment, including transmitters, passive
linear networks in accordance with the

The aim of this book is to guide planning
engineers in determining the traffic requirements of branch exchanges, local and
long-distance telephone exchanges, teletype and data transmission systems, and
also to provide operations engineers with a
basis for evaluating the results of traffic
studies with Erlangmeters or c-lead sweeping equipment, thus enabling them to
adapt the system capacity, in proportion to
the traffic increase, in good time.
The text of this book is in German,
English, French, Spanish and Italian.

wave parameter theory, linear amplifiers
with tubes and transistors, and pulse technique. The second part (Information
transmission) discusses speech signals,
some transformers, line theory, and modulation and selection procedures. The third
part (Information processing and information theory) deals with coding problems,
information theory, Boolean algebra, and
the theory and structure of digital data
processing systems.
The book is chiefly intended for engineers
and students of information technique.

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.

■ El
KINGDOM OF MOROCCO
Quantity
(metres)

Equipment required

5 000
1 000
1 000
10 000
40 000
40 000
20 000
25 000
5 000
6 000
3 000
600
1 000
600
2 000
600
1 000

long-distance cable, 3 quads, 13/10
long-distance cable, 7 quads, 13/10
long-distance cable, 14 quads, 13/10
subscriber cable, 8 pairs, 6-10
subscriber cable, 14 pairs, 6-10
subscriber cable, 28 pairs, 6-10
subscriber cable, 56 pairs, 6-10
subscriber cable, 112 pairs, 6/10
subscriber cable, 224 pairs, 6/10
subscriber cable, 448 pairs, 6/10
subscriber cable, 896 pairs, 6/10
subscriber cable, 28 pairs, 8/10
subscriber cable, 224 pairs, 8/10
subscriber cable, 448 pairs, 8/10
armoured cable, 2 pairs, 5/10
enamelled cable, 56 pairs, 5/10
enamelled cable, 112 pairs, 5/10

List no.

Tender No. I TAI/3
Tenders for supply of the equipment listed
hereafter will be opened on 26 March 1968,
at 3 p.m., in the offices of the Chief of
Telecommunications Division in the
Ministry of Posts and Telecommunications
in Rabat.
Bids may relate to all or only part of the
equipment required.
The Specifications may be consulted on
application to the Ministry of Posts and
Telecommunications, Bureau 408, Rabat.
Tenders must reach the Chief of Telecommunications Division not later than
mid-day on 23 March 1968.

82-1
82-2
82-4
84-8-6
84-14-6
84-28-6
84-56-6
84-112-6
84-224-6
84-448-6
84-896-6
84-28-8
84-224-8
84-448-8
85-2-5
86-56-5
86-112-5
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GREECE

The Hellenic Telecommunications Organization (OTE) invites tenders for the
installation of a semi-automatic international telephone exchange.

Tender No. 6556

Directorate of Supplies
Subdirectorate of Tenders
6 Klisovis Street (2nd floor)
Athens 151, Greece.

Bids should be sent by 8 April 1968 to:
Hellenic Telecommunications Organization Ltd (OTE)

official announcements
INTERNATIONAL
TELECOMMUNICATION
CONVENTION, MONTREUX, 1965

China and the Republic of the Ivory Coast
have ratified the International Telecommunication Convention, Montreux 1965.
The instruments of ratification were deposited
with the General Secretariat of the Union on
12 and 15 January 1968, respectively.

The Republic of Viet-Nam has acceded to
the International Telecommunication Convention, Montreux 1965.
The instrument of accession was deposited with
the General Secretariat of the Union on 15
January 1968.
OPTIONAL

ADDITIONAL

PROTOCOL

TO

THE INTERNATIONAL TELECOMMUNICATION CONVENTION, MONTREUX 1965, ON
THE COMPULSORY SETTLEMENT OF DISPUTES

The Republic of Viet-Nam has acceded to
the Optional Additional Protocol to the International Telecommunication Convention, Montreux 1965, on the compulsory settlement of
disputes.

CALENDAR OF ITU CONFERENCES AND MEETINGS
DATE

1968

TITLE

PLACE

International Telegraph and Telephone Consultative Committee (CCITT):

4-6 March

Working Party of Study Group XV (Coaxial pairs systems)

Geneva

4-8 March

Working Party MAT of Study Group X (Automatic telegraph maintenance)
Working Party on Question 10/XV (Echo suppressors)

Geneva

Working Party on Question 33/XV (Pulse code modulation)
Study Group VII (Definitions and symbols)

Geneva

Working Party RTG of Study Group I (Revision of the Telegraph Regulations)
Working Party of Study Group I (Revision of the Telegraph Regulations: Phototelegraphy)

Geneva

Study Group I (Telegraph operation and tariffs)
Working Party XI11/1 (Human factors)

Geneva

6-8 March
11-15 March
18-22 March
18-29 March
25-29 March
1-5 April
6-10 May
20-31 May
10-21 June
24-26 June
23 September-25 October

Geneva
Geneva
Geneva

Geneva

Working Party XIII/4 (Operation, supervision and maintenance)
Study Group II (Telephone operation and tariffs)

Brussels

Study Group III (Tariff principles — Leased circuits)
IVth Plenary Assembly

Geneva

Geneva
Mar del Plata

International Radio Consultative Committee (CCIR):
29 April-10 May
9 July-7 August

4 September-8 October

9-25 October

11-31 May
15 July-9 August

134

Study Groups X (Broadcasting), XI (Television) and XII (Tropical broadcasting)
Study Groups V (Propagation over the surface of the earth and through the nonionized regions of the atmosphere), VI (Ionospheric propagation), VII (Standardfrequencies and time-signals) and VIII (International monitoring)
Study Groups IV (Space systems and radioastronomy), IX (Radio-relay
systems), XII (Tropical broadcasting) and the CMTT (Transmission of sound and
television broadcasting signals over long distances)
Study Groups I (Transmitters), II (Receivers), III (Fixed service systems) and XIV
(Vocabulary)

Administrative Council
" Charter " Study Group (2nd session)
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Boulder
Geneva
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The instrument of accession was deposited with
the General Secretariat of the Union on 15
January 1968.

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

The Federal Republic of Germany and
Guyana have approved the above-mentioned

Acts by letters dated respectively 16 and 22 January 1968.

With the approval of the Swiss Administration,
Cerberus Ltd., Mannedorf (Zurich), has been
admitted to take part as an industrial organization in the work of the CCITT.

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

With the approval of the United States Administration, International Telephone and
Telegraph Corporation (ITT), New York,
and Sanders Associates, Inc., Springfield,
Virginia, have been admitted to take part in the
work of the CCITT as industrial organizations.

Guyana has approved the above-mentioned
Acts by letter dated 22 January 1968.

CHANGE OF NAME
INTERNATIONAL TELEGRAPH AND TELEPHONE CONSULTATIVE COMMITTEE (CCITT)

Great Northern Telegraph Works, which takes

INVITATIONS ACCEPTED TO CONFERENCES OR MEETINGS EXTERNAL TO THE UNION
DATE

ORGANIZATION

NATURE OF CONFERENCE
OR MEETING

PLACE

REPRESENTATIVES

1968
International Civil Aviation
Organization
(ICAO)

Limited EuropeanMediterranean RAC/COM
(VHF Planning) Regional
Air Navigation Meeting

Paris

11-15 March

Inter-Governmental
Maritime Consultative
Organization
(IMCO)

17th Session of the Maritime
Safety Committee

London

12-13 March

Danube Commission

Jubilee Session for
the XXth Anniversary
of the Signature of
the Convention

Budapest

19 March

Inter-Governmental
Maritime Consultative
Organization
(IMCO)

1-5 April

European Broadcasting
Union
(EBU)

12 February2 March

5th Session of the SubCommittee on Safety of
Navigation

20th Session of the
Technical Committee

Mr. R. PETIT
(IFRB)

Mr. V. SAVANTCHUK
(IFRB)

Mr. R. PETIT
(IFRB)

London

Istanbul
•

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

Intergovernmental Oceanographic Commission
(IOC)

8-11 April

Inter-Governmental
Maritime Consultative
Organization
(IMCO)

4th Session of the
Sub-Committee on
Radiocommunications

London

17-30 April

Economic Comission
for Asia and the
Far East
(ECAFE)

24th Session

Canberra

7-9 May

International
Radio-Maritime
Committee
(CIRM)

43rd Meeting of the
Technical Committee

Rouen

World Meteorological
Organization
(WMO)

20th Session of the
Executive Committee

Mr. A. BERRADA
(IFRB)
Mr. H. POULIQUEN
(COR)
Mr. F. DELLAMULA
(IFRB)

Paris

2-5 April

30 May

Mr. F. DELLAMULA
(IFRB)

•

Mr. R. PETIT
(IFRB)
Dr. Y.Y. MAO
(CCIR)
Mr. H. RUUD
(General Secretariat)

■

Geneva
<

Mr. R. PETIT
(IFRB)
Dr. Y.Y. MAO
(CCIR)
Mr. F. DELLAMULA
(IFRB)
Dr. Y.Y. MAO
(CCIR)
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part in the work of the CCITT, has been
amalgamated with Telefon Fabrik Automatic
A-S, under the name GNT Automatic A/S.

CORRIGENDUM — Vacancy notice No. 201967 ITU - With reference to circular-letter
No. 1669/55/92/Pe of 22 December 1967, please
read on page 2, paragraph 2: " Age limit:
Candidates should be less than 55 years of age ".

NOTICE OF VACANCY
Circular-letter No. 10 of 6 February 1968 which
has been sent to all Members of the Union
announces vacancy for a post of Assistant
Engineer, grade P2, in the Plan and Technical
Assistance Department of the CCITT; probationary appointment; entry on duty: as soon
as possible (vacancy notice No. 1-1968-ITU.)
Only applications forwarded through Administrations can be taken into account; detailed
applications with personal histories should be
submitted to the General Secretariat of the
ITU, Place des Nations, 1211 Geneva 20
(Switzerland), by 5 June 1968 at the latest.

ITU

Telecommunication Switching
Instructor; one post of Assistant Telecommunication Switching Instructor; one
post of Telecommunication Lines and
Cables Instructor (field vacancy notices TC
6/68 TUR-507/SF; TC 7/68 TUR-508/SF; TC
8/68 TUR-509/SF) and
post

of

TECHNICAL CO-OPERATION
• for a four years' period, the first being probationary, from July 1968: one post of Carrier

Recruitment of experts
Circular-letter No. 12 of 13 February 1968
which has been sent to all Members of the
Union announces vacancies for the following
posts to be filled at the National Training
Centre at Ankara (Turkey):
• for a four and a half years' period, the first
year being probationary, from May 1968: one

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

Current and Line Transmission Instructor
(field vacancy notice TC 9/68 TUR-510/SF.)
Only applications forwarded through Administrations can be taken into account; detailed
applications with personal histories should be
submitted to the ITU General Secretariat,
Place des Nations, 1211 Geneva 20 (Switzerland), by 13 April 1968 at the latest.

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

publications
Prices are in Swiss francs.

Publications issued
since the last number
of the journal

Forthcoming publications

General telegraph statistics, 1966
Trilingual edition F, E, S.
Price: 27 Sw.frs.
Optional Provisions of the Telegraph Regulations and the Additional Radio Regulations (1st series)—October 1967
Trilingual edition F, E, S.
Price: 15 Sw.frs.

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)
1 36
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IFRB
International Frequency Registration
Board

Summary of monitoring information
received by the IFRB No. 138 (November
1967)
Trilingual edition F, E, S.

Preamble Annexes 1 and 2. Additional Protocol. Resolutions and Recommendations. Maps
and charts
Russian edition.

Final Acts of the World Administrative
Radio Conference to deal with matters
relating to the Maritime Mobile Service
(Geneva, 1967)
Preamble relating to the revision of the Radio
Regulations (Geneva, 1959), Annexes; Preamble
relating to the revision of the Additional
Radio Regulations (Geneva, 1959), Annexes;
Final Protocol; Resolutions and Recommendations
Separate editions in F, E, S, R, C.

official announcements

Manual for use by the Maritime Mobile
Service
Containing those provisions of: a) the Radio
Regulations (including Appendices) and the.
Additional Radio Regulations, both as revised
by the World Administrative Radio Conference
(Geneva, 1967); b) the International Telecommunication Convention; c) the Telegraph
Regulations and the Telephone Regulations;
which are applicable or useful to the Maritime
Mobile Service.
Separate editions in F, E, S (eventually in R, C).
Summary of monitoring
received by the IFRB
No. 139 (December 1967)
Trilingual edition F, E, S.

—Radioastronomy (Study Groups IX and IV)
Spanish edition.

position on 13 October 1967
Trilingual edition F, E, S.

Table C (Through telegraph rates of the European system), 5th edition, position on 13 October 1967
Trilingual edition F, E, S.
Alphabetical list of call-signs of maritime
mobile service stations (List VII A), 4th
edition
Multilingual edition F, E, S, R, C.

information

Summary of monitoring information
received by the IFRB on the use by broadcasting stations of the exclusive high frequency broadcasting bands
6 Summaries per year:
4 Summaries related with the last and first
weeks of any two consecutive seasonal schedules
2 Summaries related with the seventh week of
any four-month seasonal schedule
Trilingual edition F, E, S.
High frequency broadcasting schedules
(4 publications per annum)
Trilingual edition F, E, S.
List of cables forming the world submarine
network, 17th edition
Trilingual edition F, E, S.
List of broadcasting stations operating in
bands between 5950 and 26 100 kc/s, 4th
edition
Trilingual edition F, E, S.
Table of international telex relations and
traffic (formerly Table of international telex
relations), position on 31 December 1966
Trilingual edition F, E, S.
Table A (Terminal and transit telegraphic
rates of the European system), 4th edition,

Alphabetical list of call-signs of stations
other than amateur stations, experimental
stations and stations of the Maritime
Mobile Service (List VII B), 3rd edition
Multilingual edition F, E, S, R, C.
List of international telephone routes,
8th edition (position on 1 January 1968)
Trilingual edition F, E, S.
General telephone statistics, 1966
Trilingual edition F, E, S.

Vol. V—Broadcasting — Television
Groups X, XI, XII and the CMTT)
Spanish edition.

(Study

Vol. VI—List of participants—Minutes of the
Plenary Meetings—Reports by the Director of
the CCIR, the Committee on Technical Cooperation, the Finance Committee and the
Organization Committee—List of documents—
Complete lists of CCIR Recommendations,
Reports, Opinions, Resolutions, Questions and
Study Programmes
Separate editions in F, E, S.
Reports Nos. 413, 414 and 415.—The more
efficient use of the radio spectrum (International Working Party III/1)
Separate editions in F, E, S.
Atlas of ionospheric characteristics (CCIR
Report 340)
Trilingual edition F, E, S.
Handbook for monitoring stations
Separate editions in F, E, S.

CCIR

CCITT

International Radio Consultative
Committee

International Telegraph and Telephone
Consultative Committee

Xlth Plenary Assembly, Oslo, 1966
Vol. I — Emission — Reception — Vocabulary
(Study Groups I, II and XIV)
Spanish edition.
Vol. II—Propagation (Study Groups V and VI)
Spanish edition.
Vol. Ill—Fixed service—Mobile service—Standard-frequencies and time-signals—Monitoring
(Study Groups III, XIII, VII and VIII)
Spanish edition.
Vol. IV—Radio-relay systems—Space systems

Directives
Possibly Spanish edition.

Illrd Plenary Assembly, Geneva, June 1964
Blue Book
Vol. Ill—Line transmission
Spanish edition.
General Plan for the development of
the world telecommunication network
1967-1970
Trilingual edition F, E, S.

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

CONDITIONS OF SALE

2. All other countries:
a) internltional postal order,
b) UNESCO coupon,

c) bank transfer to the Societe de Banque Suisse, Geneva.
(Cheques in United States dollars, French francs or pounds sterling are also accepted. Purchasers wishing to use this foYm of payment are asked to apply the following rates of exchange:
for 1 Swiss franc: $ 0.2315 — FF 1.14 — 2 shillings. The amount of the cheque when converted
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.

must be sufficient to cover the price of the purchase in Swiss francs.)
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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MABCONI
PCM FOR QPO
The Marconi Company has been awarded
a major contract from the British Post
Office for 24 channel pulse code
modulation equipment which considerably
increases the capacity of present
telephone Sines.

Marconi 24 channel pulse code modulation equipment
means a twelve times increase in the capacity of existing
telephone lines. Greater use of micrologic circuits results
in more reliable equipment; greater space saving; more
economic installation; better quality with extended
facilities.

Marconi line

Marconi PCM equipment is more advanced and uses
modern micrologic to more effect than other equipment.
It is more adaptable, being suitable for integrated
systems and data transmission; a teleprinter facility is
incorporated and a range of signalling sets for different
telephone exchange conditions is available.

communications systems
The Marconi Company Limited, Line Communications Division, Writtle, Essex. Telephone: Writtle 451
AN 'ENGLISH ELECTRIC' COMPANY
LTD/U5I

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 and
50 Swiss francs for the silver one.

THE ERICSSON GROUP
IS INTRODUCING ITS

ALL SOLID STATE RADIO LINK EQUIPMENT

ZRL400-4
NOW IN PRODUCTION AT ELEKTRISK BUREAU, OSLO
Based on many years' experiences in the field of communications such as carrier systems Mark M3 and M4 as well as earlier
radio link systems in operation all over the world.
Frequency range 225 MHz to 470 MHz
Baseband 6-108 kHz plus service channel
and fault alarm frequencies
Capacity 24 CCITT telephone channels
Power output >8 Wat highest frequency
Temperature range -20° to +50°C
Designed according to CCIR recommendations
Stand-by facilities with fast solid state
switching
Plug in unit construction
All solid state design
which means High reliability
Low power consumption
Compact assembly
Simple maintenance

Complete terminal containing two separate
radio channels, automatic switching equipment,
remote alarm facilities, and service channel
(shown without door).
Dimensions 606x600x250 mm
75 kg
Weight

We offer complete systems with suitable antennas and towers.
FOR FURTHER INFORMATION WRITE TO

LM ERICSSON TELEPHONE COMPANY
LONG DISTANCE DIVISION

SALES DEPARTMENT

STOCKHOLM 32

SWEDEN

H0YLES, NIBLOCK AND ASSOCIATES

VANCOUVER

•

CANADA

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

SUPERVISORY CONTROL AND TELEMETRY

MICROWAVE AND TROPOSPHERIC SCATTER

SOUND BROADCASTING

CABLE, TELEGRAPH AND TELEPHONE

TELEVISION BROADCASTING

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

CABLE: TELECOM, VCR; TELEX 04-50322,

VANCOUVER 12, CANADA

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

NTB
NACHRICHTENTECHNISCHES BERATUNGSB0RO GMBH
TELECOMMUNICATIONS CONSULTING SERVICES LTD
Sebastian-Rinz-Str. 6

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

Fully l-C-ized ARQ equipment
from MITSUBISHI
guarantees greater reliability in telex and telegraph communications
This newly developed ARQ terminal
equipment, designated TZ-5 ARQ is
designed to increase the reliability
of radio telegraph circuits. Use of
HLTTL integrated circuits in the
logical circuits results in reduced
size and easy maintenance. Also,
plug-in sheets can be supplied additionally in accordance with the
user's requirements.
Model TZ-5 ARQ consists of two sets of duplex systems (2eh x 2 x 2) or two
sets of one quadruplex system (4ch x 1 x 2) in a single cabinet. In addition,
auxiliary devices such as extensor, telex repeater, subdivider, and 7-unit
monitor can be mounted in the same cabinet.
Model TZ-5 ARQ is designed to conform with the latest C.C.I.R. recommendations No. 342-1, Oslo, 1966. Further details will be gladly furnished on
request.

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

BETWEEN

BUFFER

TELEGRAPH

STORAGE

OR

CIRCUITS
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The Model 1300 Electronic Storage Unit provides buffer storage of
standard 5, 6, 7, or 8 level telegraph information. It is ideally suited to
function as an "on-line" interface between telegraph circuits operating
at different speeds or to store routine messages necessitated by busy
circuits or high priority traffic. The unit is intended to directly replace
conventional electro-mechanical punched paper tape equipment now
used for similar purposes.
Basic storage capacity . . . 14,400 bits (2,400 5-level characters, 1,600
8-level characters).
Input is standard Serial 5, 6, 7, or 8 level teleprinter code, 60-200 wpm;
optionally available for Parallel format.
Output is standard Serial 5, 6, 7, or 8 level teleprinter code, stepped or
free-running, 60-200 wpm; optionally available for Parallel format.
Front panel visual indication of storage condition.
Solid-state digital design occupying 3l/z" of standard 19" relay rack.
Optional or accessory equipment available —
1. to increase storage capacity to 144,400 bits.
2. provide standby power
3. provide output loop power supply, and
4. provide "storage full" "storage empty" relay contact closure for
external alarm/control functions.

Model 1300 Electronic Storage Unit / $2400.00 FOB / Frederick, Md. / 90 days delivery

FEC

FREDERICK ELECTRONICS CORPORATION
HAYWARD ROAD, FREDERICK, MD. 21701

•

PHONE: 301-662-5901

Budavox
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BUDAVOX
Maintenance

Budavox
Budapest
Hungary

62

POB

267

Operator,
go universal!
The Philips UH 200 is a
medium-sized PABX with
15 tot 35 exchange lines. How
would you feel about 15-35
flashing lamps, operator?
Do you shudder at the
thought? That's why Philips
decided upon 'universal
operation' for the UH 200.
For you operator that means
at most six lamps to supervise
these exchange lines - two
per group. One indicates a
waiting call, the other that
all lines in the group are
busy. No unnecessary flashing,
no shattered nerves.
The only flashing that occurs
is when a call has been
waiting for more than 25
seconds; that call will automatically be given priority.
Just two of those carefully
thought-out features of
Philips UH series PABX.'s.

PHILIPS
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announce the
widest range of
compatible, low-cost
issi testgear
suitable for all standards
§§
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The comprehensive new M.I. range of television transmission testgear is tailored to today's needs in broadcast
engineering. The instruments are compatible for building into composite transmission test assemblies. Competitively
priced, they are suitable for use on all systems. The range includes:

E3 sine-squared-pulse
E3

and bar generators for mono-

chrome & colour
test set for luminance/chrominance gain and delay
inequality measurements on colour links

Sine-Squared-Pulse and Bar Generator TF2905
Fully transistorised. For 405 and 625 line television systems,
monochrome and colour. Generates the standard.test waveforms—sin2 pulse,, bar, and staircase (sawtooth optional)
or 50Hz square wave on line syncs—for evaluating the performance of television transmission systems. In addition to
two types of waveform an oscilloscope trigger pulse is available from a separate outlet. The several versions available
le

U
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□ blanking and sync mixers
hm
EJ sweep generators
_
□ transmitter sideband analysers
E3
Colour Gain and Delay Test Set TF2904. Fully transistorised
For NTSC and PAL colour television systems. Measures the
inequalities in gain and delay between chrominance and
luminance channels. The instrument is based on an original
design by the BBC.
BBC; U.K. F.O.B. Price: £347.
1

Blanking
Blanking and Sync
Sync Mixer
Mixer TF2908. Fully transistorised

^
^
. Enables sweep
For 405, 525
52g and
and 625 line television systems.
svstems Enables
^
or video
superimposed
perimposed on studio
or
videQ test waveforms
waveforms to be SU
blanking and sync pulses. It is suitable for use with a sweep
generator operating a field repetition rate or a test line
waveform generator. U.K. F.O.B. Price: £210.

Send for full details now ...

UkUi

MARCONI INSTRUMENTS LIMITED

St. Albans, Herts. Tel: St. Albans 59292 Telex 23350

In English Electric Company
TA 7007

C Type 22

* LC CROSSBAR SYSTEM
GIVES IMMEDIATE 1,000 LINE
AUTOMATIC TELEPHONE SERVICE

MOBILE
CROSSBAR
TELEPHONE EXCHANGE

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

Width

Height

9,000

2,685

2,920

Weight (ton)

Photo 1 : Place en fondation

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

subscribers may be replaced with 200
ordinary subscribers, furnishing a total
of 800 ordinary subscribers.
INTERCONNECTION Interconnection
with different common control system,
step-by-step system. Manual system or
any other required system is assured.
AIR CONDITIONED & DUST PROOF
Type C22 exchange has built-in air conditioning for use- in the tropical, frigid
zones as well as the temperate zone.
The unit is dustproofed for use in desert
areas.

Photo 2—Connect phone and power cables.

Photo 3—U nit is readyfor immediate service.

HITACHI

Hitachi, Ltd. Tokyo Japan

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

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

The new Channel Modulator,
developed in collaboration with NTT.

Revolutionary indeed. Only 8 years ago 60

circuitry.

channels per bay were regarded as the most

capacity of previous models ... distortion-free

development in the history of

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

telecommunications and hailed as an apex.

to our "best cost/performance ratio", minimal

But our motto "the best is only good enough

maintenance.

until something better comes along" inspired

Revolutionary ideas —our contributions to new

our Research Institute to come up with our

techniques in the field of communications

latest innovation: fully transistorized module

and electronics.

progressive

The

result: 4 times the channel

FUJITSU LIMITED
Communications and SHectronics
Marunouchi, Tokyo, Japan.

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

LAND, SUBMARINE, RADIO AND SPACE
TELECOMMUNICATIONS

CAL 120
Coaxial system

Provides 120 or 300 voice channels CCITT conform, on a single
lightweight coaxial cable. Economical drop-off of 12-channel
groups is possible anywhere along the route. An additional
group of 12 channels allows «point-to-point» connections
along the main cable.
This system can be used for links of 1 000 km and more, with
500 km sections between attended stations.

err

COMPAGNIE INDUSTRIELLE
DES TELECOMMUNICATIONS
LES CABLES DE LYON

— The coaxial cable with an extruded aluminium outer conductor exists in underground or aerial versions.

— Transistorized repeaters with remote power feeding and
remote monitoring.

— Fully transistorized terminals.
This rugged system is specially suited to span and service
sparsely populated areas. It is particulary inexpensive and
easy to install, operate and maintain. System capacity can be
gradually increased according to needs.

TTS 60

French Railways (SNCF) for fixed connexions between important centres.

Transportable transmission system

Enquiries:
12 to 60 channel capacity system, CCITT conform, using two
miniature coaxial cables suitable for laying by truck or
helicopter, fully transistorized, with watertight connections
and line repeaters. Maximum system range is 75 km (150 km
with intermediary station).
In civilian applications, the TTS 60 quickly provides emergency
or temporary communications channels. It is used by the

CIT — COMPAGNIE INDUSTRIELLE DES
TELECOMMUNICATIONS
33, rue Emeriau
75 - Paris
Tel.: 734-89-79
Telex: 25 -927

COMPAGNIE GENERALE D'ELECTRICITE

Telecomunicaciones

Telecommunications

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

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.

Adresse telegraphique: Olimark Ivrea

Telephone 525 Telex: 21043

Telecommunications

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

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

Low cost reliable data transmission

Marconidata
H6010 Series
For data transmission at 600-1200 Bauds
over telephone circuits
Maximum Cost Effectiveness
Optimum use of transmission line
giving high rate of data transfer

Excellent Error Control
Including a post-punching
Parity check.

Completely Self-contained
In one small free-standing cabinet
including peripherals and tape
spooling, and totally enclosed for
safety and silence.

Operates
On leased lines.
On the public telephone network.
Over any distance.
On-line to a computer giving a data
transfer rate of 50,000 characters
per second.
Off-line as a tape-to-tape system
giving clean tape output.
Automatically with all standard
width tapes.

Marconi data transmission systems
AN 'ENGLISH ELECTRIC' COMPANY
The Marconi Company Limited, Line Communications Division, Writtle, Essex

Telephone Writtle 451

LTD/U50

Collins'

new

basic microwave

design

independent

SUBSYSTEM PACKAGING
A new independent subsystem design is introduced in Collins' MW-109E (i-f heterodyne)
and MW-108D (remodulating) series of microwave systems.
This new design—also incorporated in auxiliary equipment—greatly improves system
reliability and simplifies ordering, plant engineering, system expansion, station rearrangements, and maintenance procedures.

The new subsystem approach completely separates electrical and mechanical functions
of a system, making each subsystem (transmitter, receiver, and auxiliary equipment) an
integral, self-contained package with its own power supply and with no dependence on
other subsystems. This greatly enhances systems reliability for all types of protection
techniques.
An initial installation can be rearranged, or expanded into fully developed routes without
interrupting operations. This eliminates need to pre wire for future expansion.
Virtually all cabling in and between racks has been eliminated. The design permits front
access, with no overlapping circuitry. Each subsystem has individual metering for minor
maintenance. Jackfields, termination strips, and alarms are self-contained.

For additional information on Collin's new subsystem design, call or write Microwave Marketing, Collins Radio Company,
Dallas, Texas. Phone (214) AD 5-9511.

COLLINS

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

CONSIDERABLE
CONTRACT FOR
RADIO LINK
WON BY NERA
Mr. B. A. Rorholt, Director of the Norwegian Joint Signals
Administration and Mr. 0. Bordewick, Managing Director
of NERA, shown signing contracts to the value of US $ 1.5
million, on December 21, 1967.
These contracts concern the purchase of NERA 300, a
total solid state radio link for 300 (and now 600) CCIR
telephony channels, and a product of NERA BERGEN A/S.
This link is in quantity production and is sold at a competitive price.

For further information please write to:
AKSJ ESELS KAPET

N BR A &s. a,r» „
B

H

61

7067-4R

TRADE

the language between nations. Men who make agreements are often nations

apart, yet linked quickly by telecommunications.

□ Northern Electric has gained world

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

heritage of fine telecommunications

MONTREAL

CANADA

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

Name

Telecommunications

Organisation

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

Address

(^PT(SA)21

They've
thought of
everything

The designers of the Philips
telephone set have thought of
everything. Even the coiled cord,
which can be stretched to its full
length of nearly 5 ft. without jogging
the telephone on its rubber feet.
The coiled cord is one of those
ingenious luxuries which make a
telephone set what it should be:
so perfect it passes almost
unnoticed.
You will discover - without looking
for them - that the Philips telephone
set has many more great and little
advantages to offer.

PHILIPS

