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Extreme Stability
High Reliability
Compactness

©Ei/MEm [rOElTCE nE
Carrier Telephone Terminal
Equipment Application
General Specifications
OThe transmission characteristics satisfy the
pertinent CCITT Recommendations.
Olnsertion loss:
7 + 0.5 dB for single filter
10.5 + 1 dB including hybrid transformer
Olnput level:
— 15 dB standard
OTermination: 75 Q
ODimensions (mm): 96.0(L) x 80.0(W) x 19.0(H)

111 SUES OF LOW

iiCMlCTL FILTERS

For Voice-Frequency Telegraph Systems (120 Hz Spacing)

General Specifications
OFrequency (Hz):
I860, 1980, 2100, 2220, 2340, 2460,
2580, 2700, 2820, 2940, 3060, 3180
Olnsertion loss: 8dB MAX. for SF, RF
ONominal Impedance: 600 Q for SF, RF
OTransient Response: 5% MAX. for SF
10% MAX. for RF
OTemperature range: 0CC to 40°C
ODimensions (mm): 86.0(L)x73.5(W)xl9.5(H)
(The filters spacing at 170Hz are also available.)

Patented in France, Federal Republic of Germany, Great Britain, U.S.A. and Japan

« KOKUSAI ELECTRIC CO., LTD.
^

9, Nishikubo-Sakuragawa-cho, Minato-ku, Tokyo, Japan
Cable Address: SINESHIBA TOKYO Phone: ( 503) 2211

an-ten'na
1. A wirelike growth on
the head of a lobster. 2. An elevated
conductor of electrical waves; that
which in log-periodic designs Granger has more of than anybody.
az'i-muth The
desired direction
in which G/A
antennas concentrate your signal.

system's performance. 2.
tage, benefit or profit toll
concerned.
h-f 1. Typically the
from 3 to 30fifHz. 2. In jjfjr
G/A equipment the
between 2 and 32 MHz.

baTtin 1. An impedence transformer; connects 50 ohm co-ax to
open wire lines. 2. A non-porous bag
filled with hot air or gas.

i-on'o-sphere A fic
layer used to bounqf
,.us back
to earth; its errati0#i^t^w^can be
measured in real ttMp^'ee sounder).

cur'tain 1. Opening of a great performance. 2. An ordered arrangement of wires precisely engineered
and factory fabricated for easy installation and long life as part of a G/A
log-periodic antenna.

log per-i-od'ic The most versatile,
compact precision h-f antenna design; available from Granger in many
variations (e.g. rotatable,- steerable,
transportable, unidirectional).

dec'i-bel (pronounced dee-bee) A
measure of what G/A's h-f products
can contribute to your system performance; usually in groups of 40 or
50 in the important characteristics of
G/A receivers.
ex-cit'er
products;
state h-f
AM, and

Any of the new G/A h-f
specifically, our new solidunit with LSB, USB, CW,
with FSK-ability.

fast-switch A rapid change between
two pretuned frequencies (e.g. in 50
milliseconds); a characteristic of
one of G/A's new transmitters.
gain 1. That which our products
contribute to your communications

i

im'age A reflection; t!
receivers don't have; t:
antennas use to fuller

mode
1. Icecream
on pie. 2. Method of
doing (e.g. SSB, ISB,
FSK, CW, AM); that which you have
a full choice of in our equipment.
mon'o-pole 1. A game wherein you
receive $200 for passing GO. 2. A
compact reliable omnidirectional antenna offered by Granger Associates.
om-ni-di-rec'tion-al Going off in all
directions; a capability of certain G/A
antennas.
po-lar-i-za'tion di-ver'sit-y A combination of vertical and horizontal
antennas to overcome fade; a spacesaver.
point-to-point From here to there

mkh no wires; done with ionospheric
Jjfirrors.
fa'di-o-tel-e-phone
(pronounced
pTELETRANSCEIVER) A small but
mighty G/A device that goes anywhere; specif, the Australian outback,
remote Pacific islands, African veldt,
etc.
ro-ta'ta-ble Capable of revolving; a
new log-periodic antenna from Granger Associates offering reliable performance from 5.5 to 32 MHz.
re-ceiv'er A new solid-state G/A
unit that selects your message from
many others and renders it clearly intelligible.
se-lec-tiv'i-ty The quality of careful
discrimination, as in G/A receivers;
pert, to elimination of extraneous
signals.
sound'er 1. A device used in early
telegraphy. 2. A precise instrument for
measuring the ionosphere; an efficiency
expert in h-f communications.
SSB 1. In aviation, the supersonic
balloon. 2. In radio communications,
what nearly everyone will be using
by 1971; we can help.
trans-mit'ter A microphone-antenna
interface device; available from G/A
in 1, 3 and 5 kw versions.
VSWR Abbr. for voltage standing
wave ratio; less than 2.0:1 in almost
all of our antennas.
ze'nith 1. A vertical take-off angle.
2. The name of another famous radio
company.

G/A

knows h-f
fromAtoZ
Send for complete information to learn how we can spell out solutions to your communications problems.
Granger Associates / 1601 California Avenue, Palo Alto, California 94304 □ Granger Associates Ltd. / Russell House,
Molesey Rd., Walton-on-Thames, Surrey, England □ Granger Associates Pty. Ltd./1 -3 Dale St., Brookvale, N.S.W., Australia

Try to squeeze, wiggle or worm
And suppose somehow, by brilliant engineering and
sheer perseverance you do push a telephone line through.
Then what?
Thousands of big fat jungle birds will use the line as
a perch. And knock down the wires as fast as you can put
them up. Or swinging monkeys will use it as a private playground. Or local people will swipe lengths of it. Because
to them the copper wire is more valuable for making
things than for carrying telephone conversations.
Why even try?

You don't have to squeeze and push through this.
You can soar over it.
At General Telephone & Electronics we design and
build microwave relay systems to carry telephone conversations, computer data messages and television
programs over impassable jungles, windswept deserts
and snow-covered mountains.
GT & E microwave relay systems can be used to
supplement your country's present conventional communications system. Or it can be a second system. One

a telephone line through this.
that can double or even triple telephone service. Send
computer data from one central location to every part
of your nation. Link together buyers and sellers in an
electronic marketplace. Or carry television programs that
educate. Inform. Entertain.
And what's more, the installations we build are adaptable to future communications systems.
We've designed and set up nearly 500,000 miles of
microwave relay communications systems. We've built
them everywhere. One over the Andes Mountains. Two

above the Arctic Circle. A third that goes from Buenos
Aires to Patagonia. We've built them in Mexico, Panama, Australia, Switzerland, Belgium, Italy, the Philippines, New Zealand, Libya, Nigeria.
If you think your country needs a microwave communications system . . . we'd like to talk to you. If you
can't telephone yet. Write us. 730 3rd Ave., N. Y. 10017.

General Telephone & Electronics
International

National telecommunications
networks go far
beyond the equipment...

PHILIPS

50 years in £
telecommunications. ^

Take Ecuador for example. Philips
has planned, delivered and installed
several integrated telecommunications
networks there. National and
international telephone and telegraph
as well as communications equipment
for both international and domestic
airports.
Planned, delivered and installed.
Which means making intensive
geographical surveys, project studies,
coordinating equipment delivery
with installation, testing, training
operators and maintenance
engineers...

The need for more telecommunications equipment is world wide. But
obviously the type and size of the
equipment required varies from
country to country. Depending on
topography, climate, density of
population., the specific requirements
make each project different. And
to build such equipment therefore
calls for something more than just
technological and operational
know-how.
That something more we call
"internationality" - a talent for
knowing which is the right for

PHILIPS

TELEC

the job. A talent which guarantees
the best and most economical
results. Philips has that talent.
Not only in Ecuador, but all over the
world. From Pakistan to Sierra
Leone, the Amazon to Australia.
In telecommunications: telegraphy,
telephony, radio, radar and
integrated projects.
For further informations write to
N.V. Philips' Telecommunicatie
Industrie P.O. Box 32, Hilversum,
The Netherlands.
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...what's new?
INTELSAT III specs are new . . . extended and upgraded for improved
satellite communications worldwide.
New, and meeting or exceeding these stringent INTELSAT III specifications, is a complete line of FM communications subsystems from Radio
Engineering Laboratories (REL).
World's largest designer and manufacturer of FM subsystems for satellite
ground stations, REL is the proven, single source for all that's neiv in High
Power Amplifiers . . . Ground Communications Equipment . . . Threshold
Extension Demodulators . . . and Station Test Equipment.
Result: subsystems derived from famed and field-proven REL 2600 Series
equipment operative in INTELSAT II installations, ashore and afloat . . .
from Andover, Maine to Bangkok, Thailand.
Result: subsystems providing flexibility, reliability, and ease of maintenance for INTELSAT III installations in such diverse locations as Morocco,
Canada, Panama, California, West Virginia, and Puerto Rico.
Result: subsystems with 24-to-132 channel capacity, plus expansion potenWHAT ELSE IS NEW?
Try l) REUs new
tial for future requirements of INTELSAT IV and V.
INTELSAT III
Result: subsystems backed by REL's "added dimension of experience" in
Brochure, 2) REUs
System and Subsystem
planning, specifying, and supplying each customer's individualized appliData File, and
cation-requirements.
p.
3) REUs "CREDENTIALS
in Space" brochure.
Receiving your copies
is as simple as
REL RADIO ENGINEERING LABORATORIES DIVISION
1-2-3; just write:
Dynamics Corporation of America
Long Island City, New York, 11101

DCA

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

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

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

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

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

Marconi line communications
Specialists in digital transmission, including
Marconidata, Pulse Code Modulation, and 'Autoplex'
and 'Autospec' error-correcting equipment.
The Marconi Company Limited, Line Communications Division,
Writtle, Essex. Telephone : Writtle451
AN ENGLISH ELECTRIC COMPANY

LTD/U53

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

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

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

New!

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

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

Visit our stand, Hall A, first floor at the International Exhibition
«Modern ElectronicsLjubljana from 8-13 th October.
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HOW MUCH TRAINING IS NEEDED TO
OPERATE RADIO COMMUNICATIONS EQUIPMENT
OVER 100 MILE TO 1000 MILE DISTANCES?
It only takes 15 minutes to learn how to use the
RF Communications Compact SSB Transceiver!!
These are the steps.. .
1.

TURN

ON

POWER

2.

SELECT CHANNEL

3.

ADJUST AUDIO VOLUME

4.

PUSH THE BUTTON AND TALK

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

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

PRICES ON THE COMPACT START AT $695.

Please contact us
for further details.

rf

R F COMMUNICATIONS, INC.
1680 UNIVERSITY AVENUE

•

ROCHESTER. NEW YORK

14610

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

Telephone Cables Limited,
Dagenham, England. Tel: 01 -592 6611
Cables: Drycore Dagenham
The organisation with 1 30 years' experience.

TCL

IN

SEVENTY

FIVE

COUNTRIES

ITT Telecommunications

Green Light for Nimble Fingers...
Lorenz Teleprinter LO 133 Automatic
Less may produce more. This fact is demonstrated by
the new Lorenz teleprinter - the LO 133 Automatic.
It has two keys less - the customary letters/figures
shift having been eliminated. This function is now
performed by a storing transmitter, making it easier for
your typist. The LO 133 Automatic eliminates all
restraint for nimble fingers since the keyboard is not
locked when the maximum permissible speed of 400
characters per minute is exceeded, the storing transmitter offsetting peaks in typing speed.
Like the LO 1 33, the LO 1 33 Automatic accommodates
all facilities within the cover: Tape punch, subscriber

box, stationery. Smart design and finish. Easy to
operate. Elegant. And fast. That is the LO 133 Automatic.
Teleprinting. We cannot do without it in an era of
expanding markets. And of growing competition.
Teleprinting. And that is why you need the L0.133
Automatic. We will be pleased to send you detailed
information.
Standard Elektrik Lorenz AG., 42 Hellmuth-Hirth
Strasse, Stuttgart-Zuffenhausen, Federal Republic of
Germany.

Please send us literature on teleprinters
Name
Address

Standard Elektrik Lorenz AG

ITT Telecommunications
GH-121 VF Telegraph System
with space-saving
electronics for reliable and
efficient operation
GH-121 is a newly developed FM voice-frequency
telegraph system meeting the most stringent
requirements. Comprehensive tests carried out by
various customers have confirmed the outstanding
high-class performance that has been built into
each part of the equipment. The maintenance
requirements have been reduced by use of the most
reliable components, such as silicon transistors,
high-quality ferrites and high-stability capacitors. A
double-side bay can mount up to 144 channels
together with monitor equipment, making this
system one of the most compact available on the
market.
GH-121 is built in accordance with the recommendations of CCITT. Various channel spacings
are available, e.g. 120 c/s, 170 c/s, 240 c/s and
480 c/s. Each group of 6 channels can be operated
on separate lines or combined into blocks of 12,
18 and 24 channels.
ITT's GH-121 is developed and manufactured by
Standard Radio & Telefon AB, Veddestavagen
1 3, Barkarby, Sweden.

Standard Radio & Telefon AB

ITT Telecommunications

SINGLE PATH OR DUAL DIVERSITY
RECEIVER EQUIPMENT RXII SERIES
High grade fully transistorised receiver equipment operating in the frequency band 2-4-30MHz. Available for a
wide variety of applications, and reception of the following emissions: A1. A2. A3. A3a. A3b, A3h, A4. A7a. A7b,
I A9b, F1, F4 and F6.

Cut the operational and maintenance
costs of your HF radio station right now
-with STAN FAST
Here's how
STANFAST Systems — the STC concept of auto-

STANFAST Systems use the latest techniques in

mated h.f. radio stations-permit transmitting and
receiving installation to be controlled completely by
one man from a central location.

radio design, demand smaller sites and require less
maintenance than hitherto. Initial capital cost is lower
and return on investment is greater.

STANFAST Systems provide high speed frequency
changing, automatic performance monitoring and
rapid fault location affording optimum traffic handling
capability and maximum revenue.

Standard Telephones and Cables Limited, Radio
Division, Oakleigh Road, New Southgate, London
N.11, England.

Standard Telephones and Cables Limited

ITT "telecommunications

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

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

Standard Electrica S.A.

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

Standard Telephones and Cables Limited

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

At the new Forth Road Bridge in
Scotland STC has installed the first
aluminium/polythene sheathed coaxial
cable in Britain. Containing four
type-174 cores, it is the first coaxial
cable of its type to be sheathed with
aluminium/polythene laminate
instead of the traditional lead sheath.
The plastic-sheathed cable, fully
protected against moisture vapour
permeation, and forming part of the
30-mile telecommunications link
between Edinburgh and Kirkcaldy, was
manufactured and installed by STC
for the British Post Office. Up to 960
simultaneous conversations can be
held over two coaxial cores of only
0-174 inch (4-4'mm) diameter and the
performance is well within CCITT
limits for this type of circuit.
STC has manufactured and installed
considerable quantities of type 174
coaxial cable for the British Post Office
and is in the forefront of this
expanding field of highly sophisticated
systems. A wide range of other special
and standard telecommunications
cables are made to meet all
requirements.
Further information from:
Standard Telephones and Cables
Limited, Paper Insulated Telephone
Cable Division, North Woolwich,
London, E.1 6, England.

Standard Telephones and Cables Limited

ITT Telecommunications

The Pan-American Highway
at Alajuela, Costa Rica...
This important locality situated in the direct line of
domestic and commercial communications between
the two American continents is now equipped with
a new 1500 line Crossbar Pentaconta* telephone
exchange.
CGCT is currently completing the installation of
Pentaconta* exchanges in 16 other towns of
Costa Rica.
Furthermore, Pentaconta* telephone installations
designed and developed by CGCT are now in
operation in 76 countries of the world.
The design of Pentaconta* Switching System is
so technically advanced and so flexible that it will
be "modern" for a long time to come.
Compagnie Generale de Constructions Telephoniques, 251, rue de Vaugirard, Paris 1 5e.
* Registered Trade Mark

Compagnie Generale de Constuctions
Telephoniques

An ear to the ground
Communications cable used at seismological stations
must be immune to all forms of external interference.
Such a cable has been developed and produced by
Standard Telefon og Kabelfabrik A/S for use at
seismological stations operated
by the U.S.
Advanced Research Projects Agency (ARPA).
Special protection that has been provided for this
cable includes excellent screening against electrical interference, a high degree of resistance to
the permeation of moisture. The cables are tough
mechanically - especially suitable for direct burial
in rocky areas.
The cable consists of 1 2 pairs of 0-9mm conductors,
an inner PE sheath, a second PE sheath laminated
to a longitudinal 0-2mm AL tape, sheath tape
armouring and an outer PVC sheath.
For further information write to Standard Telefon og
Kabelfabrik A/S Cable Division, Post Box 60,
0kern, Oslo 5, Norway.

Standard Telefon og Kabelfabrik A/S

ITT Telecommunications
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Mexico 1968 via radio relay links of SEL
"Most impressive!" — the achievements of SEL
engineers and technicians currently setting up a
modern communications network in Mexico, which
will be completed in time for the Olympic Games.
More than.20,000 channel kilometers over routes
totalling 6,000 km to provide two way television and
telephone operation are under construction in this
country open to technical progress. These radio relay
routes which link Mexico City with the USA and Latin
America are the window permitting the whole world
to take part in the sports event of the year "Mexico
1968".
Heart of the installations is the radio relay system
FM 1 800/TV-6000 developed by SEL in accordance
with the specifications of the German post Administration and thus fully meeting the recommendations of

the CCIR. The performance of the work made it
necessary to construct new streets, buildings and
antenna towers or install power plants. Protection
switching equipments, in conjunction with remote
control and service channel equipments operated over
independent radio links, safeguard the required transmission security. Manually and remotely controlled
program distribution switches permit rearranging of
the interconnections of circuits to meet traffic requirements at any particular instant.
Many of the installed equipments are part of the SEL
program "embracing all fields of telecommunication".
Please ask for information.
Standard Elektrik Lorenz AG, Transmission and
Navigation Division, 7000 Stuttgart-Zuffenhausen,
Hellmuth-Hirth-Strasse 42.

Standard Elektrik Lorenz AG

ITT Telecommunications

STC makes girls lightheaded
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 by the G PO) and ivory.
Write, phone or telex for leaflet D/104 to: Standard
Limited, Telephone
Telephones and Cables
Oakleigh Road,
Switching Group,
England.
London,
M
.
New Southgate,

Standard Telephones and Cables Limited

Standard Electrica is already
exporting equipment to Brazil,
Colombia, Chile, Ecuador, Mexico,
Panama, Peru, Puerto Rico,
Venezuela and Uruguay.,,

and now Bolivia as well.
With increased sales to Latin America, Standard
Electrica gives further evidence of its strength as a
leading industrial and exporting company.
The recent sale of large automatic switchboards to
Bolivia, as a result of an agreement with the
Bolivian government, is proof again of Standard
Electrica's dynamic export programme.
The combination of this equipment with a new
communications centre will provide a completely
automatic telephone service for the whole of the
Santa Cruz de la Sierra area.
Based on the Pentaconta 32 design, these switchboards, together with more than a million lines in
use in 37 countries throughout the world, clearly
demonstrate the exceptionally high quality and technological advance of Standard Electrica's products.
Standard Electrica is both Spain's largest telecommunications company and the largest exporter
in the field. With products including a complete
range of switchboards, telephones, cables and other
telephone equipment currently exported to 11 countries in Latin America, Standard Electrica is playing
a key role in their communications development.
Standard Electrica S.A., Ramirez de Prado 5,
Madrid 7, Spain.

Standard Electrica SA

ITT Telecommunications

T roposcatter
in 2000 MHz band

THAT'S IT!...
The 10C telephone switching system, the very first
stored program computer controlled system in
operation in Europe, can from now on be applied
not only to large public telephone exchanges, but
also to small and medium ones as well. Its most
striking features: reliable round-the-clock operation
deriving from outstanding simplicity and compactness (about half that of existing switching systems!)
• central processor and central part of the
in
duplicate •
peripheral
circuits
provided
on-site
expanmodular construction permits easy
sion • centralized electronic control (storedprogram processing system) • multistage link
switching network of miniature dry reed cross-point
assemblies • toll version available • maintenance reduced to supervision, fault location and
replacement of a plug-in unit.
The 10C Switching System is so technically
advanced and so flexible that it will stay modern
for a very long time to come. . . .
Sounds interesting ? For further information contact
Bell Telephone Mfg. Co. Switching Systems
Division, Francis Wellesplein 1, Antwerp, Belgium.

Bell Telephone Mfg Co.

Tropospheric Scatter may be the answer to your
communications problem.
Where the building and maintaining of a complete
run of repeater stations within line-of-sight may be
impossible, impracticable or just plain uneconomical and yet where a need exists for 60 or even 1 20
telephone channels of international trunk grade,
FACE Standard now offers the complete system
required working in the 2000 MHz band, comprising:
Exciter, transmitter and 1kW klystron power
amplifier
Receivers, including parametric amplifiers and
threshold extension where required
Diversity combining
High gain directional antennae
A quadruple diversity terminal consists of four baysides. (The photograph shows typical FACE equipment.) Let us analyse your project for you in terms
of this new but proven mode of communication.
Fabbrica Apparecchiature per Comunicazioni
Elettriche-Standard (FACE Standard), 33 Via
Luigi Bodio, 1 20158 Milan, Italy.

FACE Standard

ITT Telecommunications

Salzburg

Bischofshofen

Europe's first all-solid-state 12MHz Coaxial Cable System
Operating in the Austrian trunk network between
Salzburg and Bischofshofen, this new 2700 telephone
circuit system handles not only national telephone
traffic but also a considerable volume of international
through traffic, particularly from Western Germany
to Italy and Yugoslavia.
The system traverses a distance of 59 km and includes
12 repeaters, seven of which are in buried housings.
Installation of the line equipment was completed in
only six weeks, in spite of severe weather conditions.

Performance figures are well within the CCITT
recommendations—for example measured noise for
most of the channels was less than 1 pW/km
against the CCITT figure of 3 pW/km.
These and other interesting features make the commemorative brochure we have prepared well worth
reading.
To obtain your copy, write to: Standard Telephones
and Cables Limited, Microwave and Line Division,
Basildon, Essex, England.

Standard Telephones and Cables Limited

ITT Telecommunications

Does telecommunications
equipment need servicing?
How to connect up new
subscribers when the cable
network is saturated
Order an L.M.T. C12. Concentrator using the
Pentaconta Crossbar multiswitch. This is a switching
equipment capable of multiplying by four the efficiency of subscriber lines. Providing a high degree
of flexibility to a network—rapid satisfaction of
demands and immediate returns. Investments can
follow the demand instead of anticipating it—no
idle investments. In many cases this is the most
economical permanent solution. For further information write to: Le Materiel Telephonique, 46 Ouai
Alphonse Le Gallo, 92-Boulogne, Billancourt,
France.

Le Materiel Telephonique

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

Standard Telephones and Cables Limited

ITT today embraces more than 150 associated companies with a total of200.000 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 networkofmore than 7,000 cable, radio and satellite circuits.

INTERNATIONAL
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Subject: Measuring Instruments for Communications

SIEMENS

Program-controlled
Measuring
Automatic Testers on the PEGAMAT Principle
for measuring level, attenuation and voltage as well as
level and attenuation differences, return loss, commonmode suppression and signal-to-distortion ratio.
Measurement data processing e.g. with consideration of
programmed tolerance values.
Sweep Measuring Setups (up to 8.5 GHz)
for level, attenuation, gain, nonlinear distortion, impedance and return loss; measurements by the direct method
and by the comparison method.

Measuring Instruments
for Analog and Digital Measurement Value Output
Level oscillators and signal generators
Measuring circuits for Z, R, L, C
Attenuation and level meters
Voltage and power meters
Superheterodyne detectors, attenuators, etc.
Further information may be obtained from
Wernerwerk fur Weitverkehrs- und Kabeltechnik
8 Munchen 25, Postfach 700, Federal Republic of Germany

Highlights out of this production program are shown in Hall E at the INTERKAMA, Dusseldorf

Siemens Instrumentation
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editorial

The Vienna Conference

The Vienna Conference on the Exploration and Peaceful
Uses of Outer Space was brought to a close at the end of
August.
Meeting in Vienna from 14 to 27 August, the representatives of 74 countries and 13 international organizations,
including the ITU, examined " the practical benefits to be
derived from space research and exploration on the basis
of technical and scientific achievements " and tried to determine " the extent to which non-space Powers, especially
the developing countries, may enjoy these benefits, particularly in terms of education and developmentThey also
examined " the opportunities available to non-space Powers
for international cooperation in space activities, taking into
account the extent to which the United Nations may play
a role
Since the Conference was a sort of international forum at
which numerous papers were considered, no decisions were
taken. However, the views expressed were especially
interesting because of the diverse background of the participants—politicians, diplomats, governmental and international officials, research workers and jurists.
Naturally, there was considerable discussion of satellite
communications. The proposal for an international
" Inter sputnik " system, drawn up by eight countries, gave
rise to a number of suggestions, such as a combined
Intelsat/Intersputnik system or the creation of a world
system based on a series of separate, independent, regional
systems. In any case, the ITU would be the co-ordinating
agency.
The general impression given by these important meetings
was that the majority of delegates were well aware of the
ITU aims and competence in space matters.
While some speakers suggested that a United Nations
specialized agency should be set up to deal with space
problems, there was a strong feeling in favour of increasing
the authority of the existing specialized agencies — chiefly
the ITU. It was also thought that it might be necessary to
extend the terms of reference of the United Nations Committee on the Peaceful Uses of Outer Space. As regards the
technical aspects dealt with during the meeting, we would
mention that considerable discussion was devoted to sound
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broadcasting by satellite. This important question revealed
the topicality and urgency of the allocation by the ITU of
frequency bands for space broadcasting.
It is relevant to mention here that the convening of the
next World Administrative Conference on Space Radiocommunications, which the last session of the ITU Administrative Council proposed should be held in 1970 or
1971, was taken for granted by the delegates to the Vienna
Conference. The desire was even expressed that it should
be accompanied by a plenipotentiary conference which
could adopt any provisions within its competence made
necessary by the findings of the administrative conference.
Should this occur, the responsibility of the Administrations
of Members of the Union and of the Union itself will be
considerable.
The IVth Plenary Assembly of the CCITT to be held
shortly in Mar del Plata will be the last before the space
conference. The decisions it will take will thus be those
available to the future space conference as regards the
branches in which the CCITT is competent.
Furthermore, the technical deliberations of the future space
conference will be based on the work of the C.C.I.R.
(particularly that of Study Group IV — Space systems and
radio-astronomy, now meeting in Geneva). This shows the
importance of the present meeting of the Study Group,
since it will be the last before the final meetings preceding
the 1970 C.C.I-R. Plenary Assembly. Thus, Study Group IV
will already have to take account of developments in space
technique since the Xlth Plenary Assembly held in Oslo
in July 1966 and the prospects offered for the future.
The task of the International Frequency Registration
Board will be considerable, chiefly as regards the regulation
of space radiocommunications from the standpoint of
frequency management.
The second conference on space radiocommunications, the
urgency of which clearly emerged from the Vienna Conference, is therefore one of the Union's most vital mediumterm objectives and will determine much of its activity in
the coming months. Its careful preparation is already
receiving the full attention of Administrations, the main
point being to establish its agenda.
M. MILI

union activities
Second session
of the " Charter"
Study Group

T

he Study Group " Charter" held its
second session at ITU Headquarters,
Geneva, from 15 July to 9 August. All
members were present.

It was decided that the " draft Constitutional Charter " should be known as " the
Constitution ".
The Group produced a preliminary Draft
Constitution containing 174 numbered
paragraphs as against 313 in the present
Convention. The material removed from
the Convention has been placed in the
General Regulations, as have also Annex 1
(List of Members), Annex 2 (Definitions)
and Annex 3 (Arbitration).
The Group felt that the Membership would
wish to be informed of the progress of its
work and it accordingly decided to send
to all Members of the Union for their
information the preliminary draft of the
proposed Constitution and Notes for the
information of Members.
At its third session, which will open at
Headquarters on 17 February 1969, the
Group will complete a definitive draft of
the Constitution and of the General Regulations with Notes on both instruments.
The final report of the Group will thereafter be circulated to the Members of the
Union for their study and later consideration at the next Plenipotentiary Conference,
in accordance with the directives contained
in Resolution No. 35 adopted by the
International Plenipotentiary Conference
(Montreux, 1965).
A.D.

ITU extends technical
advice service

P

ursuant to Resolution No. 29 adopted by
the Plenipotentiary Conference (Montreux 1965) and in accordance with the
directives of the Administrative Council of
the ITU, four specialists engineers qualified
in the various branches of telecommunications have been recruited on the instructions
of the Secretary-General.

This group of engineers has been set up at
Union Headquarters to improve the services responsible for providing information
and advice to new or developing countries.
This is mainly a question of increasing the
efficiency of the Union facilities for responding to certain urgent and short-term
requests for assistance which, for various
reasons, cannot be met under technical
assistance projects financed with the help
of the United Nations Development Programme (UNDP).
Resolution No. 29 defines in broad outline
the fields of activity in which technical
assistance should be strengthened in future.
It may be added that the Union is henceforth prepared to consider any request for
short-term assistance in connexion with
transmission, switching or radio problems
or the organization of various telecommunication services. As a general rule,
these problems will be examined at Union
Headquarters by the group of engineers in
concert with the Specialized Secretariats of
the CCIs and the IFRB. However, should
an Administration so request and if this is
warranted by the problem involved, the
ITU may send one or more engineers to
the country concerned, to study on the
spot specific questions relating to telecommunication projects in course of planning or execution.

Meeting
of CCITT Study
Group II

is at meetings
such as the one
held in Geneva from
10 to 21 June 1968
that one can appreciate to its full extent
the work done by a
| Study Group and its
j Working Parties between twoCCITTPleI nary Assemblies.
| Study Group II, which
j is composed of experts
in telephone operation
and tariffs, held under
Mr. R. Riitschi
the chairmanshin of
Mr. Rudolf Riitschi (Switzerland) its last
full-scale meeting before the CCITT Plenary Assembly in June, to examine the
results achieved and the consequent draft

I

t

recommendations, which will be submitted
for the approval of the Plenary Assembly at
Mar del Plata.

An important innovation from the point
of view of customers is the general acceptance of credit cards as a standard facility
in the international telephone service.
Study Group II recommended that Administrations accept credit cards for all categories of calls without any extra charge.
Filling out the credit cards and the conditions of their issue fall within the competence of the issuing Administration.
Nevertheless, some guide-lines have been
prepared concerning, inter alia, the numbering of cards so that the operator
responsible for setting up the call in any
country can check its validity without first
having to ask for confirmation from the
Administration which issued the card. It
is hoped that the way has thus been paved
for the more widespread use of credit cards,
which should foster the development of
international telecommunications.
A Working Party presided over by Mr. O.
Huber (Federal Republic of Germany) was
set up to study possible improvement and
simplification of accounting between Administrations. Hitherto, an Administration
which collected the charge for an international telephone call from the customer
was responsible for distributing this
amount among all the countries which
took part in setting up the call. An international call charge was thus composed
of the sum of remunerations due to each
participating country. The routing, or the
countries of transit of each call, had to be
known to the outgoing country for accounting purposes. The introduction of automatic telephone traffic routed through
several transit centres has in many cases
made it impossible, without excessive technical complications, to ascertain the route
followed after the first transit centre. Some
simplifications of accounting between
Administrations have indeed been introduced on certain international lines in
recent years, but there was still no generally
recognized guide-line in the matter. For
this reason, the 1964 CCITT Plenary
Assembly set the simplification of accounting between Administrations as a question
for study. Mr. Huber's Working Party has
prepared some new recommendations. Its
studies have resulted in abandoning the
idea of remuneration of transit countries
on the basis of revenue, as it was believed
possible to indemnify these countries on
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the basis of the facilities made available.
It was therefore proposed to remunerate
transit countries by leasing a certain number of circuits. In the case of transit traffic
handled by automatic switching, remuneration would be based on the amount of
traffic handled. There are two possibilities
for terminal countries: they can either
share the revenue from the traffic between
them and remunerate the transit countries
together, or the outgoing country can keep
the revenue from its traffic and remunerate
all the countries concerned, including the
country of destination. If the traffic passes
through several transit countries, the outgoing country can pay a global sum to the
first transit centre and leave it to remunerate the other countries and the country
of destination. These recommendations
will undoubtedly lead to a considerable
improvement in the efficiency of the world
telephone network.
The merging of the Instructions for the
International Service and those for the
Intercontinental Service was entrusted
to a Working Party presided over by
Mr. L. Burtz (France). This body not only
prepared a single set of instructions which
will greatly facilitate the briefing of staff,
but also introduced many useful simplifications, especially with regard to rules for
charges on personal calls and the procedure
to be followed when calls cannot be set up.
An important task which will be particularly appreciated by operators at international telephone exchanges was thus
brought to a successful conclusion.
Exchange of information between Administrations concerning numbers for setting
up automatic or semi-automatic telephone
calls was standardized. It has been estimated that the documents exchanged should
enable operators to set up 95% of calls
without having to ask the country of
destination for any information. A draft
Recommendation has been prepared, setting out the information to be provided
and the form in which it should be presented.
The Plenipotentiary Conference (Montreux, 1965) decided to simplify the Telephone Regulations with a view to reducing
Union expenditure by shortening the duration of world administrative conferences
dealing with telegraph or telephone questions. It adopted a Resolution instructing
the CCITT to ascertain which provisions
of the Telegraph and Telephone Regula440
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tions are, or could be, the subject of
CCITT Recommendations and could accordingly be omitted from the Regulations.
After consideration and approval by the
CCITT Plenary Assembly, the proposals
for simplification are to be submitted to the
next world administrative conference. A
Working Party under the chairmanship of
Mr. D. Warner (United States of America)
was set up to study this question. It was
decided to submit separately to the Plenary
Assembly the revised Telephone Regulations and Appendix 1 on payment of
balances of accounts between Administrations. It was possible to propose substantial
simplifications in the Telephone Regulations, whereas the Regulations concerning
balances of accounts, and especially the
currencies used for payment, fall outside
the scope of the Telephone Regulations.
The Regulations on balances of accounts
are not valid solely for telephone accounts
or even for telecommunication services,
and Study Group II considered that they
should be aligned with the provisions of
other service Regulations, such as those of
postal services. The proposal, once approved by the Plenary Assembly, could
serve as a basis for discussion between the
ITU and other interested organizations.
Finally, a Working Party presided over by
Mr. A. P. Hawkins (United Kingdom)
prepared a Recommendation on intercontinental television transmissions. A first
step was thus taken in this rapidly developing area of activity. A proposal will be
submitted to the Plenary Assembly that the
study of this question should be pursued,
with a view to the possible future alignment
of rules concerning television transmissions
within the same continent and intercontinental television transmissions.
Multiple (conference) telephone calls, i.e.
those set-up to several persons at once,
enabling the customers to confer together,
are becoming increasingly frequent and are
a regular feature in some countries. Many
customers would like to be able to make
these calls, which often save a great deal
of time, between stations located in different countries. Although multiple calls are
mentioned in the Instructions for the International Telephone Service, there are no
provisions on operation and tariffs, and it
is proposed to go into this question during
the next study period.
Thanks to the enthusiastic and efficient
work of the members of the Study Group
- IX/1968

and of its Working Parties, the Study Group
on telephone operation and tariffs will be
able to submit some very satisfactory
results to the Plenary Assembly at Mar del
Plata.
R.R.

Meeting of
CCITT Working
Party XV/10

Working Party
XV/10 (Echo
Suppressons met in
Geneva form 6 to 8
March, 1968, under
the chairmanship of
Mr G. K. Helder
(United States; American Telephone and
Telegraph Company.
AT&T).
At this meeting al
existing documents
and those submitten
Mr G. K. Helder at the meeting were

reviewed. A final
Draft Recommendation was prepared for
echo suppressors suitable for circuits having
either long or short propagation times. The
Draft Recommendation consists of

Part A - Definitions relating to echo suppressors (Includes some old and some
new definitions, with some old definitions deleted.)
Part B - Characteristics of echo suppressors suitable for circuits having either
short or long propagation times
Annex 1 - Test arrangements to measeur
essential operating characteristics of
echo suppressors
Part C - Characteristics of echo suppressor
tone disablers.
The specification in the Draft Recommendation is addressed specifically to terminal
half echo suppressors for use on circuits
having long propagation times. Echo suppressors so designed are also suitable for
circuits with shorter propagation times.
Furthermore, echo suppressors of different

union activities/technical co-operation

manufacture so designed are compatible
and a definition of compatibility is included
in the draft.
Echo suppressors manufactured in accordance with Recommendation G.161 as
given in Volume III of the Blue Book are
suitable only for circuits having a one-way
propagation time of less than 50 ms.
The Draft Recommendation includes all
the operating characteristics of the echo
suppressor and, as provisional, characteristics relating to through transmission
such as return loss, delay distortion, etc.
The characteristics relating to tone disablers are also, in some cases, provisional.
New advances in echo control are being
investigated by various administrations.
Considering this and the provisional items,
the Working Party prepared a draft of a
new Question incorporating study of
1. the provisional transmission characteristics,
2. characteristics of tone disablers,
3. test methods for tone disablers, and
4. new and improved methods of echo
control.
G.K.H.

(ITU)
A model of the Kinshasa National Telecommunication School at ITU Headquarters

ITU Headquarters are being visited by people from all over the world. The photograph shows a
group of Austrian visitors. They are prize winners in an article contest organized by the Austrian
United Nations Association. The visitors were very interested in ITU's activities and particularly
in its technical co-operation. Here they are looking at a model of the National Telecommunication
School at Kinshasa, Democratic Republic of the Congo. This model will be on display in the forthcoming TELECOM exhibition in Germany which is being organized jointly by the ITU, the Administration of the Federal Republic of Germany and the United Nations Development Programme.

lecferical
COiPEraHOI
The Story of ITU Technical Co-operation (4)

Madagascar:
Inauguration of the
National
Telecommunication
and Postal Institute
(INTP)

New building of the Institut national des telecommunications et postes (INTP)
on lake Ambohibao
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he recent inauguration of the National
Telecommunication and Postal Institute (INTP) at Antanetibe, near Tananarive, in the Malagasy Republic marked the
conclusion of a new stage in the establishment of regional centres in Africa to train
technicians for the telecommunication and
postal services.
The INTP, which was created at Tananarive
by Governmental decree in order to train
technicians and engineers in the various
branches of telecommunications and electronics, is already open not only to PTT
officers and future responsible staff but also
to technicians and specialists in meteorology, civil aviation, merchant shipping,
constabulary, national security and radio
and television broadcasting to whom it
offers the training facilities they require.

T

The new Institute

The project—which covers a period of five
years—was submitted to the United Nations Special Fund at the end of 1963 and
approved in January 1964. The ITU was
appointed executing agency and was asked
to provide the experts and equipment
required.
The Plan of Operation agreed by the
United Nations Special Fund and the
Government of the Malagasy Republic,
represented by the Ministry of Equipment
and Communication, follows the general
pattern. It provides for assistance in the
form of a contribution by the United
Nations Development Programme (UNDP)
amounting to US $770 000, $200 000 of
which are earmarked for equipment and
most of the balance for the recruitment of
ITU experts and the creation of fellowships. The Government's contribution to
the Plan of Operation exceeded $1 700 000;
this sum, incidentally, has since been
increased.
The Government undertook to provide
suitable premises specifically adapted to
the requirements of the Institute, which in
the beginning was provisionally housed in
the PTT offices at Alarobia. Plans for the
new Institute were drawn up at the end of
1965 and construction proceeded fairly
rapidly, the building contract having been
approved in October 1966. Study of the
project was entrusted at that time to the
Architectural Town Planning and Housing
Service.
The Institute is situated 14 kilometres from
Tananarive in a terraced eucalyptus park
442
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1 and 2
Training of linesmen and telegraphy technicians
at the old INTP building at Alarobia
3
Graduation ceremony for telemetry technicians.
Mr. Razafimandimby, Secretary of State ( Equipment and Communications) responsible for
posts and telecommunications, presents successful students with their certificates. In the background, Mr. Rajaona, Director of the INTP.

union activities/technical co-operation

4 and 5
A helping hand: during Easter vacation, students
and ITU experts move valuable equipment from
old INTP building to new one
6
Inspecting construction site for the new INTP
building. From right to left, Mr. Lechat,
Minister for Equipment and Communications;
Mr. Leon, ITU/UNDP Project Manager;
Mr. Rajaona, Director of the INTP; Mr. Razafimandimby, Secretary of State (Equipment and
Communications) responsible for posts and
telecommunications.
7
Mr. Louis Leon, ITU/UNDP Project Manager,
arranging timetable for classes
8
Bird's-eye view of INTP

of some 20 acres, on the shores of Lake
Ambohibao. The buildings comprise an
administrative block, a section with 14
specially equipped classrooms accommodating 300 students, two lecture halls
with 90 seats, and a block with the laboratory, workshops and machinery. On the
edge of the lake there is a two-storey residential block capable of housing 64 students, and specially designed workrooms
to permit assemblers and technicians to
set up new subscriber installations.
Thanks to assistance from the United
Nations Special Fund, the Institute is
provided with a range of up-to-date equipment units so that technicians of all kinds
may be trained in the different branches
of telecommunications and electronics.
Organization of courses

The INTP organizes six courses of varying
duration: two for the training of PTT
inspectors and engineers, two for PTT
supervisors, one for subordinate telecommunication technical staff and one for
postal operating staff.
In addition, the Government organizes
courses for linesmen, foremen, assemblers,
post office workers, etc. The international
experts are responsible for the general
supervision of these courses and for the
training of instructors.
In the telecommunication section, students
for the inspectors' and engineers' courses
are selected by competitive examination
from holders of a general mathematics and
physics certificate. For the supervisors'
courses, they are chosen in the same way
from holders of a secondary school leaving
certificate, an elementary school higher
certificate (brevet superieur), a technical
school certificate or the equivalent. For
the linesmen's course, they are selected by
competitive examination from holders of
an elementary school certificate (brevet
elementaire), an intermediate secondary
school certificate or the equivalent of, or
of vocational training certificates in two
trades one of which must be as a mechanic
or an electrician.
Officers in various grades of the Postal and
Telecommunication Administration also
may be admitted after examination.
The curricula have been so arranged that
students from private enterprises, outside
students and university students preparing
scientific theses may attend courses.
TELECOMMUNICATION JOURNAL - VOL. 35 - IX/1968
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Spirit of co-operation

The Project Manager is Mr. Louis Leon
(France). He is assisted by a team of ITU
experts in telephony, long-distance lines
and carrier systems, telegraphy and meteorological electronics, as well as by an expert
from the Universal Postal Union (UPU),
a group of Malagasy PTT instructors and
several technical assistants provided under
the bilateral aid agreement with France.
Professors from the Science Faculty of
Tananarive University also assist in the
Institute's education programme. The
Director of the INTP is Mr. Rajaona.
Since its inception in 1964, the INTP has
trained 711 intermediate- and senior-grade
technicians and has furnished the Imerintsiatosika earth station near Tananarive
with some 50 qualified technicians, an
unusual accomplishment for telecommunication schools in newly independent countries. It has accepted ITU fellows from a
number of African States, including the
Republic of the Congo, the Republic of
Upper Volta, the Togolese Republic and
the Central African Republic and some
students from the Comores.
An important point is that, because of their
excellent standard of general education,
qualified Malagasy applicants have never
been lacking.
Under the Plan of Operation, the ITU has
given further assistance in the form of
twelve fellowships for the training of
Malagasy teachers. Since 1964, nine counterpart staff have been trained and will
take over from the ITU experts. Three are

9 and 10
Thanks to the assistance of the United Nations
Special Fund, the Institute possesses the very
latest electronic equipment
11
INTP hostel. Spacious rooms and facilities
provide ideal background for study
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still being trained abroad. Once they have
finished their studies and teacher training,
the mission of the ITU team of experts will
come to an end.
The inaugural ceremony
The new INTP buildings were inaugurated
on 22 June 1968 by the President of the
Malagasy Republic, Mr. Philibert Tsiranana, in the presence of numerous political,
diplomatic and military personalities and
members of the PTT Administration. " One
of man's greatest aspirations, probably
since the human race first began, has been
to communicate," said President Tsiranana.
" The problem of communication was
doubtless the first to tax the ingenuity of
our most remote ancestors. The written
word, sound, money, speech and image are
transported at ever greater speed, which is
never enough for sender or receivers, and in
a vast country of low population density,
like ours, requirements in this field are
enormous." The President then expressed
his deep appreciation of the assistance
rendered by the ITU, the UNDP and other
organizations.
Mr. Lechat, Malagasy Minister of Equipment and Communication, reviewed the
history of the Institute and described the
conditions in which technicians will be
trained. Mr. de Selys Longchamps, Resident Representative of the United Nations
in the Malagasy Republic, spoke on behalf
of Mr. Mohamed Mili, Secretary-General
of the ITU, Mr. Paul Hoffman, Administrator of the UNDP, and the Director of
the UPU, who were unable to attend the
ceremony, and conveyed their best wishes
for the economic development of Madagascar, particularly in the telecommunication sector, to the Head of State and to
the Government. After the President had
cut the symbolic ribbon at the entrance to
one of the five buildings, the guests toured
the Institute. The morning ended in a
reception offered by the Minister of Equipment and Communication.
16

▲

President of the Malagasy Republic delivering address at inauguration of the INTP

12 to 15
Specialists in various branches of telecommunications owe their training to the INTP: former
INTP students working in civil aviation, PTT
services and space communications. On the
right, the earth station of Imerintsiatosika; most
of its technicians were trained at INTP

(Photos: ITU)

As President Tsiranana said during the
opening ceremony, " it would be difficult
to find a better example of the interdependence of nations to-day or of the co-operation required of them, the faith with which
such co-operation is served by men of
goodwill and the effective results it can
achieve. It would be difficult to find a more
humane application of technology in the
interests of mankind and peace."
W.W.
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... from Iraq

Departures
on mission...
... to Afghanistan

Mr. Percival F. A. Morgan (United Kingdom) left for Afghanistan at the beginning
of August as an instructor in outside plant
at the Telecommunication Training Centre
in Kabul. This one-year mission is part of
an ITU project under the UNDP/Special
Fund.
... to the Cameroon

Mr. Edward C. Dudman (United Kingdom) left for the Cameroon at the beginning of August as a Telecommunication
Adviser. This one-year mission is an ITU
project under the UNDP/Technical Assistance.
... to Colombia

Mr. Kaj Elgstrand (Sweden) left for
Colombia in mid-August as associate expert
in ergonomics. He will be working at the
ITU/UNDP Special Fund project — the
Electronics and Telecommunication Training and Research Institute — University
of Cauca, Popayan. The costs of this
mission are being borne by the Government of Sweden within the associate expert
scheme.
... to Liberia

Mr. Carl G. Dragstedt (Sweden) left for
Liberia in mid-July as an expert on training
and on organization and operation of
microwave toll network and HF radio
telecommunication systems. This one-year
mission is an ITU project under the
UNDP/Technical Assistance.

Returns
from mission...
... from the Antilles

Mr. Roy N. Chisholm (Canada) returned
directly from his duty station Basseterre
to Canada after a 17-month mission as
telephone line plant officer in St. Kitts.
This mission was an ITU project under the
OPAS scheme of the UNDP.
446

Mr. Nagnath T. Taskar (India) returned
to Geneva for debriefing after a 28-month
mission as instructor in telephone switching
systems at the Telecommunication Training Centre in Baghdad. This mission was
part of an ITU project under the United
Nations Development Programme
(UNDP)/Special Fund.

Two new major
projects added
to UNDP/ITU
programme

... from Korea

Mr. John Willmot (United Kingdom)
returned to Geneva for debriefing from
Korea after a 49-month mission as instructor in telegraphy and later Acting Project
Manager of the Telecommunication Training Centre in Seoul. This mission was part
of an ITU project under the UNDP/
Special Fund.

Grouped courses
in France

The French Posts and Telecommunications
Administration will be organizing, from
2 December 1968, a new session of grouped
courses for engineers from new or developing countries who wish to improve their
knowledge in the following branches:
— radiocommunications and radio-relay
links;
— transmission by cable and radio-relay
link;
— switching.
Participants should have a good knowledge
of French (the working language) and
several years' experience as an engineer in
charge or as a supervisory engineer.
Since the number of vacancies is limited,
suitably qualified candidates who cannot
be accommodated in this course will be
kept on the list for the next session.
Applications must not be sent direct to the
French Administration. They should be
sent as soon as possible, in the country
of origin of the candidate, to the Resident
Representative of the UNDP (United Nations Development Programme) if the
candidate is eligible for an ITU fellowship
already included in the technical assistance
programme for 1968. In other cases, such
as a fellowship granted by the French
Government or if the candidate's expenses
are paid by his own country, applications
should be submitted to the French
Embassy.
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Assistance for two new major pro-investment projects in the field of telecommunications was approved by the Governing
Council of the United Nations Development Programme (UNDP) when it met in
Vienna, Austria, from 11 to 28 June last.
The amount of 1962 900 was earmarked
by the UNDP to expand the facilities at
the existing Post and Telecommunications
Training Centre in Lagos, Federal Republic
of Nigeria, in order to provide adequate
training for all technical and operating
telecommunications personnel. The dollar
equivalent of the Nigerian Government
contribution is $4 883 000.
Another project was approved to assist
in the implementation of the National
Telecommunications Plan for Paraguay.
The UNDP earmarked $229 200 to this
project. The dollar equivalent of the Paraguayan Government contribution is
$107 000.
Executing Agency for both of these projects will be the ITU. — Pre-Investment
News.

Death of
Mr. P.S.M. Sundaram
Mr. Paramakudi Subarama Meenakshi
Sundaram, ITU/Project Manager of the
Post and Telegraph
Training Centre in
Khartoum, who died
on 19 July last in
Madras
had
a
distinguished career
in international telecommunications.
Mr. Sundaram was
born on 15 October
1903, and took his B.Sc. (Eng.) degree at
Benares University in 1927. From 1927
to 1929, he was Assistant Professor of

union activities/technical co-operation
conferences or meetings external to the ITU

Electrical Engineering there. In 1929 he
joined the Telegraph Engineering Service
of the Indian P&T Administration. In
the course of a brilliant career, he became
successively Assistant Divisional Engineer
(1929), Electrical Engineer-in-Chief (1944),
Controller of Telegraph Traffic (1946),
Deputy Director-General, Telegraphs
(1947), General Manager, Calcutta Telephones (1950), General Manager P&T
Workshops (1951), and, lastly, Postmaster-General, Bihar State (1955).
In 1955 Mr. Sundaram was nominated
by his Administration as a Member of the

International
Frequency
Registration
Board (IFRB). Three years later he
became Vice-Chairman of the Board, and
in 1959 he was Chairman. In October 1960
Mr. Sundaram left ITU Headquarters and
returned to India. Subsequently he was
appointed ITU technical co-operation
expert and sent to Khartoum in order to
assist the Government of the Republic of
the Sudan with the preparatory work which
was necessary for the Khartoum Training
School, a UNDP/ITU Special Fund
Project. In December 1962, Mr. Sundaram
was appointed Project Manager of this
School. In that post he was able to make

full use of his abilities in the field of training and organization.
On 23 November 1967 the first graduation
ceremony of 21 candidates who had folio wed
successfully a three year course of training in this Centre took place in Khartoum.
The Minister of Communications of the
Republic of the Sudan thanked Mr. Sundaram for the valuable part he had played
in the training of Sudanese telecommunication specialists. This ceremony was a
highlight in his long professional career
devoted to international co-operation.
W.W.

conferences or aeetings external to the ITU
Tropospheric wave
propagation
Conference
A Conference on tropospheric wave propagation will be held at the Institution of
Electrical Engineers (IEE), from 30 September to 2 October 1968, when individual
topics to be discussed will range from the
most recent basic research to the evaluation of practical communication problems.
The Chairman of the Organising Committee is Dr. J. A. Saxton, Director of the
Radio and Space Research Station, and
the event is being sponsored by the IEE
Electronics Division, the Institution of
Electronic and Radio Engineers and the
Institute of Electrical and Electronics
Engineers (United Kingdom and Republic
of Ireland Section). — IEE.

Satellite
communications
CCTS meeting
in Lausanne
Committee for the Co-ordination of satellite communications (CCTS) met on 1 and
2 July in Lausanne under the chairmanship
of Mr. Fritz Locher, Director-General of
the Swiss PTT. This Committee, which was
set up under the European Conference of
Postal and Telecommunication Adminisrjations (CEPT), includes leading perso-

nalities of the European telecommunication Administrations represented on
INTELSAT. A new international agreement in this field will come into force on
1 January 1970 and the European Adminiistrations concerned will formulate their
views on this matter. The specific purpose
of the Lausanne meeting was to examine
the financial participation of European
countries in the light of their requirements,
and the choice between one or more world
satellite communication systems. — Swiss
PTT.

Colloquium on direct
broadcasting from
satellites
The Institution of Electrical Engineers is
planning a one-day colloquium on the
subject of direct broadcasting from satellites, to be held in London, Savoy Place
on Monday 4 November 1968.
The scope of the meeting will cover the
general problems of terrestrial broadcasting
and the possible advantages of broadcasting from space, discussion of possible
frequency bands, required field strength
and power from the space vehicle. Satelliteantenna stabilization, probable size of
space craft, performance of antenna systems, power supplies and problems of
space-vehicle transmitter design will also
be discussed.
On the receiving-equipment side, it is hoped
to cover modulation systems, low-cost
domestic antennae, head amplifiers and
local oscillators.—IEE

Conference on
Electronics Design,
Cambridge
September 1968

Management of electronics design and its
associated research and development activities are topics which will be given particular emphasis at the conference on electronics design to be held at the University
of Cambridge, 23-27 September 1968.
Some contributions will deal with the preliminary stages of design including consideration of market aspects, others will
cover value engineering, computer-aided
design and the standardization of components and practices.
The conference is organized by the Electronics Division of the Institution of Electrical Engineers, the Institution of Electronics and Radio Engineers and the Institute of Electrical and Electronics Engineers
(United Kingdom and Republic of Ireland
Section), in collaboration with the British
Institute of Management and the British
Association for Commercial and Industrial
Education. — Institution of Electrical
Engineers.
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ideas and addenmeits
Years

1966

1967

0/
/o
variation

112 800 000

127 428 242

+ 12.9

783 728

1 162 869

+ 48.3

Network

Domestic (number of basic call charges)
International (number of call minutes)
A

Outgoing telephone traffic
Outgoing telegraph traffic

V

Number of telegrams

Network

Telecommunications in
Tunisia

Domestic
International

Total
A

1966

1967

°/
/o
variation

114 453
209 284

126 658
193 719

+ 10.6
— 7.4

323 737

320 377

— 1.0

Outlgoing telex traffic
Number of call minutes

1966

1967

0/
/0
variation

103 188
339 107

189 255
388 531

+ 83.4
+ 14.5

442 295

577 786

+ 30.6

Network

Domestic
International

Total

Tunisia, 1967 was marked by many
achievements within the framework of
the four-year plan, for the programme of
modernizing and expanding the Tunisian
telephone and telex network was largely
carried out. Thus, telephone automation
was continued throughout the territory, the
Sahel cable project was completed and the
radio-relay system was extended southwards.

I

N

Outgoing telephone traffic
The increase in the domestic traffic may
be ascribed, first, to the extension of automatic telephony to the rural areas and the
consequent improvement in the quality of
the service, and secondly, to the intense
activity, both industrial/commercial and
cultural/social, which took place in the
country in 1967.

In addition to enabling Tunisia to develop
and modernize its telecommunication network, these achievements have also had an
important effect on the activities of the
technical services in 1967.

The increase in international traffic—
almost twice as much as in 1966—is due
both to the increase in the number of
international circuits and to the development of foreign relations, with the resulting
expansion of trade and tourism.

I. OPERATION

It is also interesting to note the great
influence of the 5th Mediterranean Games
on telephone traffic, especially on outgoing
international traffic.

1. Telephone traffic
The increase in outgoing domestic and
international telephone traffic recorded for
the preceding year was maintained.
448

2. Telegraph and telex traffic
The number of telegrams exchanged in the
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domestic network increased by about 11 %
over the preceding year, although a decline
of about 7% was recorded in outgoing
international traffic.
Outgoing telegraph traffic
This decline merely confirms that of past
years and is due to the transfer of traffic
to the telex service, which combines the
advantages of telegraphy and telephony.
Needless to say, this service is bound to
develop considerably, as the statistics
show.
Outgoing telex traffic
The table above shows that the outgoing
telex traffic ha > increased greatly in both
the domestic and the international services.
This great increase is due to the preference
shown for telex over telegraphy and to the
economic advancement of the country.

ideas and achievements

Figure 2 — Automation of Sahel

Figure 1 — Automation of the Tunis region

The installation of an automatic telex
exchange, which will lead to a generalization of the service, will undoubtedly
result in a sharp increase in the traffic.

The available facilities are still few, as was
pointed out in 1966, and extensions are
provided for in the four-year plan.
3. French-type " auto-rural" exchanges

II. WORKS AND INSTALLATIONS

A. Switching

1. Position of local crossbar exchanges
The increase in the number of subscribers
to the Tunis exchanges remained normal,
at a rate lower than or equal to 5 %, with
the exception of the Belvedere exchange,
which greatly exceeded the average with
8.9%.
Progress at domestic exchanges was low,
except for Bizerta, with a rate of 5.3%,
very near the average (fixed at 5 %).
2. Position of trunk crossbar exchanges
The number of automatic channels operating in trunk connexions did not change
from the preceding year, except for Bizerta,
where it increased by one channel in 1967.

The number of these exchanges declined
considerably in 1967, from 124 to 13, with
a capacity of 1822 lines, 797 of which have
already been installed. This type of exchange will disappear in the near future,
and will be replaced by modern automatic
rural exchanges (ARK) of the crossbar
type.
4. Automatic rural exchanges (ARK) of the
crossbar type
It may be said that 1967 was characterized
by the installation of this kind of exchange,
which was generalized in the rural areas of
the Suburban Tunis and Sousse governorships.
There are 22 of them in the Tunis region.
11 ARK-type exchanges were installed in
the Sousse region.

In view of the conclusive results of experiments with ARK exchanges, they should
be extended throughout the country, particularly in the south, especially since this
part has been reached by radio-relay
systems.
5. New works
New works undertaken in 1967 include the
installation of automatic rural exchanges
(ARK) of the crossbar type to replace
manually-operated installations or Frenchtype " auto-rural" exchanges.
16 of the 22 exchanges in the Tunis region
and 10 of the 11 in the Sousse region were
commissioned in 1967. It should be noted
that, of the total of 26 exchanges, 15 were
installed in 1966 and opened to traffic in
1967, while the remaining 11 were equipped
and commissioned in 1967.
6. Position of the telex service
In 1967, the telex service continued the
expansion begun during the preceding year.
19 subscribers' stations and links were

TELECOMMUNICATION JOURNAL - VOL. 35 - IX/1968

449

ideas and achievements

Figure 4 — Cap Bon. Telephone exchanges planned

M

Figure 3
radio-relay system completed in 1963 and 1966
radio-relay system completed in 1967
under construction
Sahel cable

completed in 1967, as well as 10 provisional
installations, 6 for the 5th Mediterranean
Games and the rest for the Arab Information Congress held in Tunis.
In addition, 11 transfers were effected and
9 cancellations recorded.

To improve the efficiency of the teams, it
was proposed to set up a central team for
emergency inspection and action in 1968.

7. Maintenance of exchanges

A study of faults in automatic urban
exchanges shows that the equipment
operates satisfactorily. The normal number
of faults regarded as permissible by the
manufacturer is 12 per 1000 lines per year,
whereas the rate recorded for the Tunis
exchanges in 1967 was 11.4, below the
standard rate; this is all the more satisfactory if the rate is compared to that of
external faults, for in 1967 4.7 faults on
automatic installations were recorded for
1000 external faults, showing a considerable imbalance between the exchanges and
peripheral equipment.

Maintenance of exchanges is carried out
regularly by teams set up in 1966. The
maintenance service has nevertheless had
to be reorganized, owing to the growing
number of small exchanges.

The rate for suburban exchanges was high,
amounting to 19 per 1000 lines in 1967,
owing to accidental breakdowns due to
cable cuts in the northern suburb and to
water seepage; in fact the automatic fault

The project for modernizing the telex
service is on the point of reaching the
execution stage. This project includes the
establishment of an automatic telex exchange and replacement of existing teleprinter apparatus by more up-to-date sets.
At the same time, a refresher course has
been organized for the staff, to improve
the line-up of existing equipment.
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rate is 1 per 1000 external faults; the fault
rate for exchanges in the interior is still
acceptable, except for the inadmissible rate
of 39 per 1000 in Sousse. Measures have
been taken to remedy this situation as
quickly as possible. For the ARK exchanges, the fault rate recorded in 1967
was 14 per 1000; this is acceptable, especially in view of the fact that the circuits
are open-wire, for the rate is very low in
the case of cable circuits, as in Manouba,
for instance, where the rate is only 3.3.
It would be desirable to replace open-wire
circuits by underground or overhead cable
circuits; the networks service has planned
a programme to this end.
Breakdowns in " auto-rural" exchanges
are ten times as frequent as in crossbar
exchanges; in any case, the former are due
to be dismantled and the equipment
recovered will probably be installed in
areas having no round-the-clock telephone
service.

ideas and achievements

B. Installations and networks

In 1967 the installation service connected
4118 new telephone subscribers and disconnected 1579 subscribers — a net increase
of 2539 main subscribers.
By the end of 1967, the number of main
subscribers was 38 509, 30 288 of them
automatic, representing an automation
rate of 79%, nearly identical to that
recorded for the preceding year. This standstill in the automation rate is due to the
more rapid increase of manually-operated
installations set up that year in areas not
yet reached by automation.
With regard to network extension (equipment of apartment buildings and hotels),
over 6000 km of various kinds of cable
pairs and about 12 000 m of conduit were
laid in 1967, including 500 m of multitubular conduit; 52 manholes were also
constructed or rebuilt.
Lastly, 516 km of circuit wire were laid
in 1967 for trunk arteries, long subscribers'
lines and booths. Maintenance was carried
out on 12 828 km of line; 5313 poles were
installed for maintenance and new works;
5 public booths were commissioned.
C. Transmission

1967 saw the completion of two large-scale
projects, the Sahel cable and the Sfax —
Ben Gardane radio-relay system.
These two achievements have made it
possible to link most of the settlements of
Sahel amongst themselves and with Sousse,
to automate many of them, and also to
give the small towns of the south more and
better circuits, with a view to installing
an automatic telephone service.
A cable linking Medenine to the Tajera
radio-relay station is being installed, to
give this region more circuits with Gabes,
Sfax and Tunis; this is bound to have a
far-reaching influence on the economic and
tourist development of the south, and will
go far towards remedying the existing
imbalance between the various regions.
With the completion of these two largescale projects, over 300 new telephone
circuits were put into operation in 1967.
Automation of the telephone network

Automation of the national telephone network is proceeding at an accelerated pace.
Following the agreements made with
Cables de Lyon and Siemens, Mr. Abdallah
Farhat, Secretary of State for Posts, Telegraphs and Telephones, signed a contract
with LM Ericsson for the supply of automatic telephone exchanges with a total
capacity of 15 720 lines.

This contract, which implements the provisions of the Tunisian 4-year Plan for
telecommunications, was concluded after
an international invitation to tender made
in July 1966 and technical studies undertaken in 1967.
It will enable the following to be carried
out:
—projects No. 1 and No. 4 of the Plan
—the final stage of the Sahel automation
programme
—expansion of the exchanges installed in
1959 and 1961.
Project No. 1—Cap Bon
The manual exchanges and rural semiautomatic exchanges at Cap Bon will be
replaced by automatic exchanges. These
will be interconnected by fully automatic
equipment and will be incorporated in the
national network which has already been
automated.
This project covers five districts: Soliman,
Grombalia, Hammamet, Nabeul and Kelibia.
Subscribers in Cap Bon will thus be able
to dial other subscribers in the same region
directly and to reach other automated
zones, such as Tunis, Sousse, Bizerta and
Sfax, without making use of an operator.

region and then to Menzel Bourguiba. This
is the first time that these operations will
take place on such a wide scale.
Skilled Tunisian technicians will be trained
in Sweden in 1968 while intensive training
will be given locally to fitters and linesmen.
These technicians and workers will thus
be able to participate actively in the assembly, bringing into service and maintenance
of the equipment under the supervision of
the manufacturer.
As Mr. Abdallah Farhat and Mr. Thisell
pointed out, in addition to strengthening
collaboration between the PTT and LM
Ericsson, the contract will enable Tunisia,
which is always ready to acquire the most
modern telecommunication techniques, to
deal with the growth of traffic and steadily
to improve the quality of its services. —
Tunisian Administration; Bulletin d''information PTT, Tunis.

Two
new "Explorer"
satellites

Project No. 4—Menzel Bourguiba exchange
Menzel Bourguiba is becoming increasingly
industrialized with the establishment of
undertakings employing about 3000
workers. The PTT, which constitutes an
" auxiliary structure " of development, will
contribute to this industrialization process
by installing a telephone exchange with a
capacity of 800 lines as part of the automated Bizerta area.
Expansion of exchanges in Tunis and suburbs
To meet the high demand for telephone
sets, the exchanges in Tunis and its suburbs
will be expanded.
Final stage of the Sahel programme
Djemmal, Moknin, El Djem, Enfidaville
and all other small localities still without
automatic facilities will be integrated into
the national network by the introduction
of fully automatic rural exchanges, thus
making the entire Sahel district automatic.
Execution of work
The introduction of automatic operation is
planned for the second half of 1970.
Priority will be given first to the Cap Bon

United States National Aeronautics
and Space Administration (NASA)
successfully launched on 8 August two
satellites which will continue the detailed
scientific study of density and radiation
characteristics of Earth's upper atmosphere
at a time of high solar activity.
The dual satellites, called Air DensityInjun Explorer C (AD-I C), will extend
into the polar regions studies of complex
radiation-air density relationships in the
upper atmosphere. They have been placed
in orbit with the following parameters
respectively:
perigee 673, 680 km
apogee 2533, 2533 km
period 118.2 minutes, 118.3 minutes
inclination 80.6°, 80.6°

T
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NASA has launched these dual satellites to continue the detail scientific study of density and
radiation characteristics of the earth's upper
atmosphere at a time\ of [high •solar activity. On
the right, the 3.65 metre polka-dotted sphere—
Explorer-39—and, . on the left, the six-sided
cylinder—Explorer-40
(NASA)
►

Model of the Air Density and Injun Explorers.
The cylindrical tube shown extending from the
top of the Injun Explorer contains the folded
Air Density Explorer and machinery to eject
and inflate it
(NASA)

Once in orbit, the 80 kg payload separated
into a 3.65 m polka-dotted sphere for air
density and atmosphere heating research
and a six-sided cylinder bearing 12 separate
detectors to measure the bombardment of
the atmosphere by energetic particles from
452

space, as well as the intensity of very low
frequency radio emissions.
The amount of energy brought into the
Earth's upper atmosphere by these colliding particles is not fully known, but previous experiments have yielded evidence
that such energy may be one of the factors
governing the atmosphere's density, temperature and composition at high altitudes.
A variety of complex and interrelated
events occur in the upper atmosphere, and
the Air Density-Injun Explorer, constituting an interdisciplinary project in the
areas of aeronomy, energetic particles and
fields, and ionospheres and radiophysics,
will enlarge existing knowledge.
A previous Air Density-Injun Explorer
combination was successfully orbited on
21 November 1964 to coincide with the
International Quiet Sun Year. The present launch took place in the more active
portion of the solar cycle.
Air Density Explorer now known as
Explorer-39 will extend upper air research
in the polar regions and was placed into
an 82 degree orbit specifically for that
purpose. It will continue to acquire information on density and temperature
variations at intermediate latitudes and, by
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comparing results with earlier similar
satellites will investigate sources of atmosphere heating and the seasonal and solar
cycle variations in upper air density on a
global basis.
Injun Explorer called Explorer-40 carries
instruments to measure charged particles
reaching the upper atmosphere, and to
study those trapped in Earth's magnetic
field, with particular attention to their
ranges of energy, distribution in space, and
changes with time. It is also equipped to
study very low frequency (VLF) radio
emissions in the ionosphere and their
relations to the particle distribution.
To investigate the very low frequency radio
noise phenomena, which have been observed by Earth-based instruments, the
Injun Explorer is fitted with a magnetic receiver with a loop antenna and an electric
receiver with two spherical antenna elements. The magnetic loop antenna is
carried on a 2.75 m folding boom and will
be aligned with the Earth's magnetic field.
The two spherical antennae, on shorter
booms, are perpendicular to the field.
Radio emissions at frequencies between
30 Hz and 10 KHz will be reported. —
NASA.
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Radio astronomy
Explorer
(RAE)

A

(NASA)
Engineers developing the Radio Astronomy Explorer satellite at the NASA Goddard
Space Flight Center had to know how the four 228.6 metres long antennae on the satellite
become stabilized in space in order that the radio signals received can be of scientific
value. With its over-all length of 457 m it was impossible to test the complete antenna
system. However, in a huge vacuum chamber at Goddard which simulates conditions in
outer space, tests of 12.8 m of the 0.05 millimetre thick 50.8 mm diameter berylliumcopper antenna were conducted. The antenna was allowed to swing free. A tiny acornsized light was mounted at the tip of the antenna and a camera at the bottom of the
chamber recorded these striking abstract patterns as the antenna stabilized itself. The
dark swaths are caused by the light being turned off for one-tenth of a second every half
second. The dashes line up neatly because the period of each cycle is equal to an integral
number of flashes

radio astronomy satellite, Explorer-38,
whose antennae were designed to
" grow in space " to a height equal to the
Empire State Building, was launched in
July from the United States Western Test
Range in California aboard a ThrustAugmented Improved Delta rocket.

A

are maintained by the spacecraft's onboard communications system. Commands from the RAE Control Center at
Goddard are received and handled on
board the spacecraft by two redundant
command receivers included in the communications system.

This satellite is the National Aeronautics
and Space Administration's Radio Astronomy Explorer-A (RAE-A), 38th in
NASA's Explorer series.

The communications system also has two
telemetry transmitters of similar design
for transmitting experiment and spacecraft housekeeping data back to Earth.
One of these is a low power data transmitter and the other is a high power unit.

The spacecraft
The basic RAE spacecraft is a cylindrical
structure made of magnesium and aluminium. It is covered with a lightweight skin
constructed of aluminium honeycomb.
Affixed to the spacecraft around its equator
are four coated solar paddles. An apogee
kick motor is also attached to the upper end
of the spacecraft.
Excluding the 80 kg motor and a 6.5 kg
motor adapter, the RAE weighs approximately 190 kg. Including the solar paddles,
it measures about 1.5 m in diameter and is
1.5 m high.
Communications between the RAE and
the Goddard-managed Space Tracking and
Data Acquisition Network (STADAN)

The low power transmitter provides about
250 milliwatts of radio frequency (RF)
power in the 137-138 MHz satellite telemetry band. This unit is used for the
transmission of data in real time at the rate
of 400 bits per second. It also serves as a
radio beacon for tracking purposes.
The high power transmitter provides about
one and a half watts of RF power in the
136-137 MHz band. It is used to transmit
data stored on the spacecraft's single tape
recorder. Normal transmissions from this
unit are at the rate of 10 000 bits per second.
The high power transmitter also can be
used to transmit at the rate of 400 bits per
second should the low power transmitter
fail.

The RAE operates on solar power; 6 912
solar cells located on the spacecraft's four
solar paddles collect the Sun's energy and
convert it to direct current. This provides an
average of 24 watts of power required to
operate the spacecraft systems and experiments. Each solar paddle is canted 26.5
degrees to average the power generation
over all spacecraft/sun angles.
A battery pack, consisting of 11 nickelcadmium rechargeable cells connected in
series, is included in the power system.
These will supply energy when the spacecraft is not in sunlight and when the
spacecraft load requirement exceeds the
output of the solar paddles. The storage
capacity rating of the battery pack is sixampere-hours.
RAE Control Center
The focal point for all spacecraft operations from launch through deployment of
the large V-shaped experiment antennae is
an RAE Control Center located at the
Goddard Space Flight Center. All commands for the RAE originate there.
The RAE Control Center is equipped with
computer and peripherial equipment capable of determining and displaying the
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ideas and achievements

status of the spacecraft in real time. Included are television viewers to show the
boom-tips as seen by the on-board television cameras, and an illuminated display to show which radio astronomy receiver is tied to which antenna at any given
time.
The RAE missions

Solar system and galactic radio studies
The primary scientific mission of the RAE
is to measure the intensity of radio signals
from our solar system and cosmic sources
as a function of observing frequency,
direction and time at frequencies below the
ionospheric cut-off. Radio signals at frequencies below 10 MHz generally do not
reach the Earth, but are reflected into space
by the Earth's ionosphere.
Information collected with the spacecraft
will also provide astronomers with the
first radio map of our galaxy, the Milky
Way, at the observed frequencies. The map
will actually consist of nine maps covering
nine different frequencies of the radio
spectrum.
There probably are many unidentified radio
sources throughout the heavens. By mapping those within and at the edge of the
Milky Way, astronomers might be able
to identify many other radiations as
coming from outside our galaxy. This information plays a vital part in all theories
dealing with the structure of the universe.

In fact, these unique maps may prove or
disprove a number of cosmic theories.
The satellite will also search for the presence of magnetic fields, streams of electrons and regions of ionized hydrogen
throughout our galaxy and between the
stars within the galaxy.
Solar and cosmic low frequency radio
signals are monitored by the spacecraft's
upper " K" antenna connected to a stepfrequency receiver along with the short
dipole antenna connected to a similar
receiver.

corona as it extends out to a distance of
about a third of the way to the Earth.
Information collected with the RAE will
also be useful for a better understanding
of the part that the Sun plays in initiating
low frequency radio storms on the Earth.
Observations by Explorer-3 8 are correlated
with simultaneous observations of solar
bursts made by receiving equipment
located at the Clark Lake Radio Observatory, Borrego Springs, California.

Sporadic radio bursts studies

For the past twelve years, radio astronomers have been puzzled by strong sporadic
bursts of radio noise that come from the
region of Jupiter, the largest planet in our
solar system. These irregular bursts seem
to be related to the movements of one of
Jupiter's 12 Moons.
A complete study of this phenomenon has
been impossible since many of Jupiter's
low-frequency signals cannot pass through
the Earth's ionosphere. After launch, the
RAE keeps a 24-hour watch on these frequencies and reports its findings back to
Earth.
Monitoring of sporadic radio bursts by the
satellite are done with the spacecraft's
36.5 m-long dipole antenna connected to a
step receiver and a swept-frequency burst
receiver.
Information from the RAE is to be correlated with simultaneous observations of
higher frequency radio bursts from Jupiter
that do reach the Earth. These will be
made with a world-wide Jupiter Monitoring Network, maintained by the Goddard Space Flight Center.

The satellite will also provide necessary
data for detailed study of the dynamics of
sporadic radio bursts from the Sun,
Jupiter and other possible sources such as
the Earth's radiation belts. Statistically
significant samples of these bursts will
permit better studies of the Sun as well as
Sun-Earth, Sun-Jupiter and Jupiter-Earth
interactions.
Solar bursts
Low frequency radio observations of the
Sun's corona (outer atmosphere) by the
RAE satellite will give scientists data for a
better understanding of solar bursts and the
physical properties of the regions of the
solar system over which these bursts travel.
In fact, the RAE is a prime means that
astronomers have of studying the Sun's

Jovian Bursts

Terrestrial radio studies

Main body of the Radio Astronomy Explorer
satellite Explorer-38
(NASA)
454

TELECOMMUNICATION JOURNAL - VOL. 35 - IX/1968

Yet another objective of the satellite is to
collect vital scientific data on the low frequency radio emission from the Earth's
environment, including its magnetosphere
(atmosphere-magnetic field envelope) and
its radiation belts. One important thing to
be learned from this data is whether
charged particles from the Sun cause low
frequency radio storms on the Earth.
In addition to the scientific value of RAE
satellite, the Earth environment radio
measurements are necessary to separate
the cosmic radio signals received by the
spacecraft from those originating in the
earth's environment.
Monitoring of the low frequency radio
signals from the vicinity of the Earth is
done by the spacecraft's Earth-oriented V
antenna connected to a step-frequency
receiver and a multiple-frequency burst
receiver. — NASA.

the development of electronic
and quasi-electronic
telephone systems

by A.V. KOTOV
ITU

Introduction

T

development of electronic telephone
exchanges is not a new subject nowadays. In fact, research work and experimentation in this field have been continuing
now for about fifteen or even twenty years.
HE

By the beginning of this period, very efficient electromechanical switching systems,
such as the crossbar, had already been
developed and were widespread throughout the world, providing very high working
standards at reasonable cost. This situation was not too propitious for starting the
development of a completely new system,
based on principles unknown in telephone
switching practice.
However, the potential advantages of
electronic switching systems over conventional systems were so evident at the outset, that they justified the tremendous
efforts and considerable sums of money
which would be needed in the development. As a matter of fact, during these last
fifteen years, we were witnesses of the

continuous increase in activity in the field
of electronic switching.

zation of many advantages of electronic
switching.

To-day, the first practical results of this
great work are becoming available. After
several years of experimenting with laboratory models and field trial exchanges, the
first production systems are being introduced and are expected to compete with
the existing electromechanical systems.
This must be considered as a fairly significant achievement, taking into account the
enormous difficulties which the development of a competitive electronic telephone
exchange system implies. Still, these are
just the first results because most switching
systems announced as production electronic systems are not fully electronic, but
rather, quasi-electronic systems. They use,
in speech-path circuits, miniature electromechanical devices such as reed relays or
ferreeds in combination with fully electronic controls. This has proved to be the
most promising solution for the time being,
as the presently available purely electronic
elements do not meet all the requirements
for speech path connexions, whereas the
quasi-electronic solution allows the reali-

In the future, we may expect new developments in the semiconductor technique
which could solve the speech-path problems. In this event, the purely electronic
systems would also become competitive.
In many countries research in this direction
continues, simultaneously, with the development of quasi-electronic systems. A
good perspective for the fully electronic
solution is the development of integrated
systems, combining switching and transmission techniques. These systems are the
object of intense research in several
countries.
As to the immediate future, the most
interesting practical results can be expected
mainly from the quasi-electronic solution.
The development of quasi-electronic telephone exchanges is progressing in many
countries. We shall, briefly, consider some
of these developments later in this article,
but before doing so, it would be appropriate to mention the main advantages of
electronic switching and also to consider
problems encountered in creating a com-
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petitive electronic or quasi-electronic system.
The possibilities offered by electronics and
problems encountered in the development of
a new system

The potential advantages of an electronic
switching system over any electromechanical system known at present are numerous.
We shall mention here only the most
important.
The first advantage which may be achieved,
in principle, to a very considerable extent,
is lower cost. This may be due to
a) a reduction in the cost of the equipment;
b) a drastic lowering or even elimination
of maintenance; and
c) a lower power consumption.
Another big advantage is the reduction in
space requirements. This is important in
all cases, but more especially when an
extension problem arises in densely populated areas where the cost of floor space is
excessively high. It is also a very attractive
advantage for developing countries as it
diminishes the volume of construction
work normally necessary for the development of telephone networks.
The third advantage of introducing electronics into telephone switching is the
increased speed of operation. This is
especially important in interurban and
international communications.
Among other advantages to be gained,
especially from quasi-electronics, and also
in the more distant future, from electronic
switching systems, is the improved quality
of the speech path. This is exceedingly
important for interurban and international
communications passing through several
switching centres.
Finally, the use of fast-operating electronic
apparatus ensures the easy introduction of
new service possibilities, both for subscribers and for administrations (i.e.
abbreviated dialling, call transfers, metering,
etc.).
However, all these advantages (and many
more possibilities) can only be achieved by
overcoming certain important and difficult
problems.
The main problem relates to economics.
In spite of the fact that electronic and
quasi-electronic solutions have big potential
456

advantages over existing electromechanical
solutions, these advantages are difficult to
obtain, in practice, at this stage of the
development. This is especially so with
regard to fully electronic systems. Although, technically, these systems are
feasible, economically, they are still far
from being competitive, and this is the
main reason for the postponement of their
development to the more distant future
and for turning attention to the creation of
quasi-electronic systems.
In quasi-electronic systems the difficulty in
achieving economic advantages also exists,
but it is not so prohibitive. In the quasielectronic switching systems (and in space
division systems, in general) it is the
speech-path switching apparatus which
constitutes the main part of the equipment
and contributes, in a decisive way, to the
overall cost of an exchange. The volume
and cost of this part of the equipment
should be reduced in the first place. There
are two possible ways of achieving this:
one is the development of cheaper switching devices possessing all the necessary
characteristics, and the other, the optimization of speech-path switching network
configuration.
Experiments with different types of speechpath switching elements have been and
still are, in many cases, the main reason for
the construction of laboratory and experimental electronic and quasi-electronic exchanges.
At the present time, reed relay type
switching devices are accepted as one of
the most satisfactory elements for speechpath implementation. Reed relays and
other devices based on similar principles,
have many valuable advantages in general,
and from the point of view of quasielectronic telephone switching in particular. Besides being comparatively small in
size and weight, their main advantage over
the classical telephone switching devices
lies in their very high speed of operation
(to the order of 1-2 milliseconds) which
permits their direct use with electronic
controls. At the same time, they have
undeniable superiority over all electronic
switching elements, from the point of view
of their electric characteristics, which is
very important for telephone switching.
A very high quality metallic speech-path
and two-wire (or even four-wire) switching
is achieved without too high an extra cost,
as is the case with electronic elements.
Another very important feature of the
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reed relays is their adaptability to automatic mass production and, lastly, in
operation they do not require any maintenance and their life span and reliability
are very satisfactory.
Still, one cannot be sure that this is the
final and best solution for quasi-electronic
switching. Experiments with other electromechanical devices continue in many
countries. One possible rival of the reed
relay is the miniature ESK relay which is
also suitable for automatic production and
possesses, approximately, the same properties as the reed relay, but differs from it in
the absence of hermetization of contacts.
It is a small, fast operating electromechanical switching device in which the magnetic
flux operates directly the miniature contact springs made of magnetic alloy and
placed in a very thin air gap. Elimination of
intermediate mechanical links such as the
armature used in normal telephone relays
has made it possible to reduce the inertia
of the moving parts to a minimum and
allowed for a great speed of operation to
be secured (about 2 msec.). Among the
potential advantages of this type of
switching element is the possibility of
obtaining greater contact pressure than is
feasible in reed relays, with the consequential possibility of securing a still
better quality of speech-path.
As mentioned above, another important
possibility of reducing the cost of switching
apparatus is the securing of optimum
switching network configuration for a
given size of exchange and a given volume
of traffic. The minimum volume of equipment would then be required to maintain
the normal grade of service. This has long
been the problem of trunk plan selection,
one of the most difficult in switching
systems development.
The main stumbling block is that the
traffic carrying capacity of the more complicated structures of switching networks
is difficult to determine and express
mathematically, as a function of the parameters of the networks. Certain numerical
methods of optimization have been suggested only for the simplest configurations
of switching networks. Another difficulty
is the necessity to secure an optimum choice
for a system which is usually expected to
meet growth requirements.
Nowadays, in practice, the choice of a
switching network plan is made almost
everywhere by means of comparison between several variants of switching plans

Some examples of development
Unites States
The main development in the United States
is, of course, the ESS No. 1 system [x] created
four years ago, after several years of experimenting with laboratory models, and
after the trial operation in Morris (Illinois)
of a fully electronic exchange based on the
use of gas tubes for speech-path connexions. As distinct from this trial exchange, the ESS No. 1 system is quasielectronic.

Frames of correed matrices which are used for switching purposes in the No. 1 E-A-X system. The
matrix under test consists of 5 X 10 array of correed cross-points which are mounted and interconnected on a printed circuit card.

In May 1965 the first commercial central
office of this type was put into operation
in Succassuna, New Jersey [2] At that time,
the cost of the ESS No. 1 equipment was
estimated to be nearly equal to existing
electromechanical systems and was expected to diminish gradually in the course
of increasing the scale of production.
The main features of the ESS No. 1 system
are:
a) the use in the speech-path switching
network of a recently developed
switching element called ferreed;
b) the use of programme control.

after careful study, by means of analogy,
on electronic computers. At the same time,
theoretical studies of the problem of
optimization are going on in several
countries.
Another big problem encountered in the
development of fully or partially electronic
switching systems is that of reliability of
operation. This problem is much more
acute here than in the case of electronic
computers, as telephone switching systems
are required to operate continuously,
without even short interruptions, throughout their life-time, which is estimated to be
at least a couple of decades.
The problem of reliability of operation is
important for all parts of exchange equipment, but it is especially acute in connexion with design of control circuits. In
the course of the development history of
electronic and quasi-electronic switching
systems, the parts of equipment performing
control functions have continuously been
subjected to experiment and improvement
in respect of both cost and reliability
characteristics as well as service possibilities.
By introducing programme control, unusual flexibility of systems is achieved with

The ferreed is a miniature electromechanical switching device which consists mainly
of two (or more) dry reed capsules and a
driving coil, and contains in its magnetic
circuit one or two pieces of special alloy
providing residual magnetic flux for
latching. The device has a very high speed
of operation — about 1 millisecond — and
operates from a short pulse of current. It
releases on the application of a pulse of
opposite polarity to its coil.
Ferreeds can be manufactured automatically and, in the course of their life-time,
they do not require maintenance. In the
ESS No. 1 system, ferreeds are used in a
link connexion switching network having
eight stages.
The ESS No. 1 system is designed to provide equipment for large-capacity exchanges
where its programme control can be
sufficiently economical. The system offers
several new facilities such as abbreviated
dialling and automatic call transfer. It also
has several new features in the mechanical
design of the equipment.
During the last few years another quasielectronic system designed for largecapacity exchanges was developed in the
United States under the name of E-A-X.
It has, as its main features, the speech-path

the possibility of very easy provision of a
series of new services for subscribers.
To increase reliability of operation, redundancy is extensively introduced in the
control apparatus. The most usual method
of doing so is by duplication of the more
important units. Various programmes of
automatic check and fault detection are
also widely used for increasing reliability
and they prove to be very effective. The
introduction of the integrated circuit technique which is already under experiment,
may prove to be a good answer to some
major problems of control equipment
design and especially to problems of
security, standardization, space economy,
etc.
Besides the problems of overall cost and
reliability of operation, there are some
other important ones connected with
the creation of electronic and quasielectronic systems, such as the devising of
an efficient mechanical design of the equipment and the choice of a current supply
system. These ones are studied and
resolved mainly by way of experiment and
some very interesting solutions have
already been obtained.
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switching network based on the use of dry
reed relays (called correeds) and the control partially of programme type. During
1965-1966 an exchange of the E-A-X system was undergoing field trial in Portage
(Indiana). [3]
Still another American development reaching the stage of quantity production is the
small-capacity, fully electronic ESS No. 101
system based on the time-division principle. [4] It is intended to provide PABX
service for several establishments at a time.
The ESS No. 101 equipment consists of
two different kinds of functional units:
a) the several sections containing switching apparatus and located in all those
offices which should be served;

network which has three switching
stages for outgoing connexions and
four stages for incoming connexions;
b) common control of the wired logic
type which is mainly electronic but also
contains a certain number of reed
relays.
From the reports available it is known that
the TXE-2 equipment is slightly more
expensive than the Strowger type, but this
extra cost is expected to be compensated
by certain savings on installation and maintenance and by the additional advantage
of providing some new facilities for the
subscribers. [7]

The common-control equipment is fully
electronic and is partially of programmecontrol type.
9
Some other types of quasi-electronic
switching equipment are under development in the United Kingdom, among them,
the TXE-6, intended to be used in cases
where extension of the existing Strowger
type exchanges becomes necessary, rather
than for replacement.
Socialist countries
A very interesting experiment in the field
of electronic and quasi-electronic switching
is being conducted at the present time by

b) one central section with control apparatus common to all switching sections.
This section is connected with all
switching sections and can be located at
any point in the area covered by the
service.
United Kingdom
In the United Kingdom, research work in
the field of electronic switching started
soon after the termination of the war.
Among the most important developments,
the Highgate Wood fully electronic experimental exchange should be mentioned.
This exchange was based on the timedivision principle for speech-path connexions. Information derived from this
experiment led to the important conclusion
that for economical and competitive
reasons, a different approach to the problem of speech-path switching in a large
capacity system had to be sought. In consequence, starting from 1965, emphasis in
research work was given to quasi-electronic,
rather than fully electronic, switching. [5]
As the basic switching element for speechpath circuits, a normal reed relay (with
electric holding) was chosen. At the
present time a range of quasi-electronic
exchanges with reed relays are being
developed and are intended, in future, to
replace the Strowger system currently in
service there.
The first development of this series is
known as TXE-2 or the Pentex system.
It is intended for small-capacity exchanges.
The first production exchange of this
system was put into operation in December
1966. [6]
The main features of the system are:
a) the reed relay speech-path switching
458

(Standart Elektrik Lorenz)
Quasi-electronic local telephone exchange of the Deutsche Bundespost at Stuttgart/Blumenstrasse.
Each rack can accommodate forty drawer-type panels arranged in eight tiers.

Another development in the British quasielectronic series is the TXE-3 system which
is intended for exchanges of bigger capacity, from 2000 lines upwards. A laboratory model of an exchange of this type was
scheduled to be completed by the end of
1967. A field trial is also envisaged after
the introduction of a few modifications
to the equipment. The most important
features of the TXE-3 system are as
follows:
Similar to the TXE-2, the TXE-3 system
is based on the use of reed relays in speechpath circuits, but the switching network
is symmetrical and consists of three plus
three stages with link circuits in the centre.

TELECOMMUNICATION JOURNAL - VOL. 35 - IX/1968

a group of socialist countries: USSR,
People's Republic of Poland, German
Democratic Republic, Socialist Republic
of Roumania, Czechoslovak Socialist Republic, People's Republic of Bulgaria and
the Hungarian People's Republic. These
countries, since 1962, combined their
research and development efforts in
electronic switching, with the aim of
creating an experimental system which,
amongst other facilities, would afford them
the opportunity of simultaneously studying
and comparing fully electronic and quasielectronic switching. [8]
The system, having projected capacity of
20 000 lines, consists of a fully electronic

central nodal exchange of the time-division
type and four satellite switching centres,
three of which are also based on the timedivision principle, and the fourth is of a
quasi-electronic type using reed relays for
speech-path connexions. [9] The projected
capacities of the satellite exchanges are
2000 and 200 for fully electronic exchanges
and 500 for quasi-electronic exchanges. (In
the actual equipment smaller numbers of
lines are provided, but the control organs
can serve the full capacity.)
The system has a programme control but
a peculiarity of the arrangement is that, to
avoid the necessity of exchanging large

satellite exchange, normal sets are provided.
One of the important features of the experiment is the use of a new system of
multiplex called address-code system for
the connexion between one of the satellite
exchanges (time-division type) and the
nodal centre.
The basic idea of " address-code " modulation, developed in the Hungarian People's
Republic, is that the address of a subscriber, i.e. the position of his line in the
equipment, is coded by a combination of
pulses and the position of this code group
inside the time interval of 125 msec, is

(CNET)
Aristote — Fully electronic telephone exchange tested at Lannion in the subscriber network.

quantities of information between the
central and the satellite exchanges, the
control equipment is not fully centralized
in one point but to some extent distributed,
each satellite exchange having its own part
of control apparatus.
In the time-division part of the switching
equipment, i.e. in the central exchange and
in the time-division type satellites, the resonance transfer principle is exploited to keep
the attenuation as low as possible without
resorting to amplification in the speechpath highways.
For the time-division satellite exchanges,
specially designed subscribers' sets have
to be used, whereas for the reed relay

made variable following the variations of
current in the subscribers' speech circuit.
In other words, intelligence is transmitted
by way of analogue changes of the position
in time of a given combination of pulses,
which is allocated to a specific subscriber.
Among the advantages of this system of
multiplexing is the simplification of the
problem of synchronization.
For the experimental system, different
items of switching equipment were manufactured in the USSR, in the German
Democratic Republic and in the Czechoslovak Socialist Republic. The Socialist
Republic of Roumania developed and provided the current supply equipment and
the People's Republic of Bulgaria provided

telephone sets of special type for timedivision satellite exchanges. The equipment was recently installed in Berlin where
the system is now in trial service.
France
In France, a programme of studies and
development was started in 1962 by the
CNET (Centre national d'etudes des telecommunications) for the purpose of obtaining necessary information to enable the
creation of an electronic or quasi-electronic
switching system adapted to French
conditions.
Socrate, one of the first experimental
systems of a whole series of models which
the CNET intended to develop, appeared
in 1965. It had fully electronic control but
in the speech-path switching network
standard crossbar switches were used.
Strictly speaking, such a system cannot be
called quasi-electronic, since the basic
switching device incorporated in it is far
from being comparable with electronic
devices from the point of view of speed of
operation, dimensions, and other parameters of importance for telephone switching. But this system is mentioned here
because it was one of the first developments in France under the above-mentioned programme and it is strictly connected with other developments, such as
the experimental system Aristote created
approximately at the same time as Socrate.
The fully electronic Aristote system was
conceived as a large capacity switching
system capable of serving a geographic
area with 10000 to 50000 subscribers. [10]
For economic reasons the switching equipment in the system is decentralized and
consists of several switching centres and
concentrators. For the control equipment
a certain measure of decentralization is
also adopted to reduce the volume of
control information exchanged between
geographically separated parts of the system. The main, central part of the control
equipment forms the so-called centre of
information treatment and consists of a
specialized digital computer with programmes contained in the programme
stores.
As distinct from the Socrate system, the
speech-path switching network of the
switching centre of the Aristote system is
fully electronic. However, in designing
this system, it was decided to utilize normal
telephone sets as subscriber apparatus.
This led to the necessity of adopting a
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quasi-electronic concept for the concentration level of switching.
The switching network of a switching
centre has symmetrical configuration and
consists of six stages in which combinations
of two transistors of PNP and NPN type
are used as crosspoint elements. To compensate for the attenuation introduced in
the speech-path by the transistors, negative-resistance amplifiers are incorporated
into the centrally located junctions.
Both systems — Socrate and Aristote are
in experimental operation in Lannion
(Cotes du Nord) since 1965.
Another prototype of a fully electronic,
large capacity system (1000-10000 lines) was
developed later, f11] It has PNPN transistors as the basic element for the speechpath switching network and uses PNP
transistors and ferrite cores with a rectangular hysteresis loop in control circuits.
The speech-path switching network of this
system is made up of four switching stages
which allow flow of traffic in both directions
so that incoming and local connexions
are passing through eight stages whereas
outgoing and transit connexions are using
only four stages.
The development of, and experiments with
the fully electronic systems were followed
by the creation of the Artemis experimental
system which in France, also marked the
shift of emphasis from purely electronic to
quasi-electronic developments. In fact, the
Artemis is using as a basic element for the
speech-path network, a variety of dry reed
relays with magnetic latching. [12]
An interesting feature of this development
is the special design of switching matrixes
which allows for simplification of the
control circuits. To actuate a crosspoint in
the matrix it is necessary to apply a combination of pulses of current to corresponding leads, but there is no need to apply
a special pulse at the end of the communication, as all crosspoint elements are returned
to the unoperated position at the moment
when another set of operate pulses is
applied to the same matrix.
The Artemis system is programme-controlled.
The first quasi-electronic exchange in
the French public telephone network will
be, according to information available, the
experimental model of the Pericles system
currently under development. This will
also be a programme-controlled system
with dry reed relays in speech-paths and it
460

(GEC)
Senior personnel of the United Kingdom GPO and GEC (Telecommunications) Limited inspect
the electronic exchange unit at Leamington Spa after it was put into service on 25th March, 1965.
The exchange, which is the first of its kind to go into public service, has a capacity for 200 subscribers.

is intended for large-capacity switching
centres. The experimental model is planned
to be installed in Paris at the Michelet IV
exchange in 1968. [13]
Research work in the field of purely
electronic switching is also continuing in
France, evidence of which is the development of the Platon system — a smallcapacity electronic exchange, based on the
time-division principle. [14] As a further
development of this project, it is envisaged
to install by 1969 in the region of Lannion,
an experimental integrated electronic telephone system using pulse-code modulation.
Federal Republic of Germany

Considerable developments have taken
place during these last years in the Federal
Republic. Two experimental quasi-electronic exchanges of different types, but both
using dry reed relays in the speech-paths,
were installed in Munich (Farbergraben)
and in Stuttgart for trials several years ago.
Later, a series of quasi-electronic PABX's
appeared which were based on the use of
ESK relays. [15] Recently, a large-capacity
system, the ESK 10 000E, was developed,
using the same switching element for
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speech-paths. The control circuits of this
system are mainly composed of electronic elements. [16] According to the
latest information, this system is now in
commercial production.
The ESK 10 000E system is intended to
equip exchanges with capacities ranging
from approximately 100 to 10 000 lines and
more. The trunking arrangement of the
ESK 10 000 E system comprises the subscriber switching network with four connecting stages and the route switching network with either two or four connecting
stages.
Although at the present time the cost of
the ESK 10 000E equipment is not lower
than that of conventional switching equipment, from the economical point of view
the new system is claimed to have certain
advantages over existing electromechanical
systems owing to the fact that the quasielectronic equipment does not require
permanent, preventive maintenance and is
much easier and cheaper to install. The
system also has some new facilities which
are gaining importance in the development
of telephone systems, such as press-button
calling, identification of the calling subscriber's line, etc.

Another special feature of the system is the
new concept in mechanical design which
differs considerably from what was, until
now, accepted in electromechanical systems. The absence of the necessity for the
electronic components and ESK relays to
be under continuous surveillance and
maintenance, allowed for very compact
mounting and packaging. This resulted in
considerable space saving, which can also
be considered as an advantage of the new
system.
Italy

Experiments with the ESK relay used as a
basic switching element for a quasi-electronic system, are continuing in Italy also,
where an experimental 500-line capacity
exchange has been in trial operation
since 1965 on the Rome public telephone
network. [17] The experimental system is
called SEAM (sistema semielettronico con
accoppiatori magnetici) and it is intended
for large exchanges. The trunking diagram
of the speech-path switching network consists of four connecting stages for initial
capacity.
The SEAM exchange installed in Rome is
characterized by mechanical design principles similar to those used in the
ESK 10 000 E system which seem to be quite
appropriate for this type of equipment.
Belgium

In Belgium work on an experimental fully
electronic exchange of the time-division
type has been carried out in recent years. [18]
According to the latest information,
however, the quasi-electronic concept has
won the round here as well. A large capacity
quasi-electronic system called 10c was
developed very recently in Belgium and the
first commercial exchange of this type was
installed in September 1967 in WilrijkAntwerp, where the extension of the
existing exchange of the Rotary 7EN type
had become necessary. [19]
The equipment of the 10c system consists
of the speech-path switching network
using three-wire dry reed relays and programme type electronic control apparatus.
The speech-path switching network has a
modular design, each module having a
2048 subscriber lines capacity. A module
can work either as an independant exchange or in combination with one or
several other identical modules to form
exchanges of greater capacities.

The central control equipment consists of
two blocks of information treatment, each
containing a real time electronic computer.
Some peripheral control circuits are also
present in the speech-path switching
modules.
Netherlands

It was in the Netherlands in 1954 that one
of the very first small laboratory models
of a fully-electronic exchange was built.
A further development was the laboratory
model of an experimental space-division
telephone exchange. [20]
Sweden

For the last few years research and development work in Sweden has followed two
main lines:
1) the creation of switching systems on the
basis of the combined use of crossbar
switches with fully electronic controls.*
Two such systems, one with the classical
crossbar switch in the speech-path switching network and the other with a new
variant of crossbar switch called Codeswitch, are already in normal production in
Sweden;
2) the creation of purely electronic switching systems. For several years a largecapacity experimental system (Test I) of
the space division type, has been under
development. [21] It has a multi-stage
speech-path switching networkwith PNPN
transistor crosspoint elements and programme controls.
Japan

An important project started in 1954-55,
comprising research and development work
on electronic switching, is being implemented in Japan.

which resulted is, of course, the experimental space division system, DXE-1
which is now in the final stages of development. [23] Investigations conducted in
Japan have confirmed the findings obtained
elsewhere that programme control should
be used for large exchanges. As a
consequence, this type of control philosophy has been accepted for the DXE-1
system.
The speech-path switching network of the
DXE-1 exchange is composed of two fourstage sub-networks (line-link part and
trunk-link part). As the basic crosspoint
switching element, the ferreed, of the type
developed in the United States, is used.
However, exploratory work is under way
to see whether other types of basic switching devices would be more suitable for
quasi-electronic exchanges such as, for
example, a special miniature device similar
to the crossbar switch, in that it has
common magnets to operate and release
several crosspoints.
Also under development in Japan is
another large capacity system, thqDXE-2.
This is expected to be on field trial
in 1970.
*

*

As is evident from the above notes, at the
present time efforts are mainly directed
towards the development of large-capacity
electronic and quasi-electronic systems.
But in addition to this, many countries
undertake the development of small systems of the size of PABX's. We have
already mentioned the American development in the PABX field — the ESS No. 101
system. Another system of this type is the
fully electronic PABX KELEX, also
developed in the United States. [24]

After the first experiments and assessment
of all the main problems involved the work
was continued with the objective of the
development of an economical switching
system, using electronics as widely as
possible. The most important development

Similar achievements have been noted in
several other countries. In Denmark, for
instance, a small fully electronic PABX has
recently been developed and is about to
be put into mass production. [25] An
interesting feature of this development is
the new type of transistor crosspoint device,
which consists mainly of two NPN triodes
and one PAPA transistor. This new scheme
possesses some interesting properties difficult to achieve in a semiconductor crosspoint device, such as the possibility of
direct current signalling through the
crosspoint, etc.

* Here the same comment applies as was made
in connexion with the French Socrate system.

Finally, there are some recent results of
research and development work which
show that rapid progress in electronic

One of the first models of an electronic
exchange which appeared in Japan was the
small (100-line) ECL- co experimental exchange in which transistor crosspoint
elements were used in the speech-path
circuits. [22] The control circuits contained
semi-conductor devices and parametrons.
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devices may render possible some new
solutions for crosspoint elements, at least
for a certain type of exchange. We have in
mind the so-called opto-electronic concept
of a PABX developed recently in the
United Kingdom. [26] This is not yet in
production, but its mere feasibility is
worth mentioning.
Conclusions

The above short description of the most
important developments shows that we
are entering an era when the first practical
results of many years of strenuous efforts
are beginning to materialize. Of course,
these developments cannot be considered
as the final word in the art, but the important fact is that some of them, especially
on the quasi-electronic side, have reached
the point of competitiveness with existing
electromechanical equipment.
If we consider how at present immense geographical areas are only on the threshold
of telephone development, and if we take
into account all the potential advantages of
electronic and quasi-electronic switching
systems with respect to environment,
maintenance, space, energy supply and
other problems, especially acute in the
under-developed areas, we can easily
understand how for many countries
great benefits may result from the creation
of electronic and quasi-electronic systems.
(Original language: English)
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telecommunications
in Madagascar
by M. RAJAONINA
Director-General of Posts
and Telecommunications,
Malagasy Republic

M

lies some 600 kilometres
off the African continent, roughly
parallel to its east coast, between the
latitudes 12° and 36° S. It is 1600 kilometres long and 600 kilometres wide, and
its area of 592 000 square kilometres makes
it the fourth largest island in the world.
ADAGASCAR

to wide climatic variations, three main
areas may nevertheless be defined:

Madagascar is crossed by the tropic of
Capricorn and lies in the trade-wind zone
of the Southern Hemisphere. Its surface is
very rugged and the altitude of most of
the island is over 500 metres, the highest
peak being 2666 metres.

— The east coast, with a humid tropical
climate, is exposed to winds engendered
throughout the year by high pressure over
the Indian Ocean.
The vegetation is dense and there are large
forest areas. Such typical tropical products as coffee, vanilla, cloves, pepper and
bananas are grown there, but plantations
are too often ravaged by tropical cyclones.
Tamatave, the chief port of the island, is
situated on this coast.

Although the geographical situation and
morphology of this small continent lead

— The high plateaus, with a mean altitude
of 1200 metres and a temperate climate,

constitute the most thickly populated and
industrialized area. Tananarive, the capital,
with 300 000 inhabitants, and Fianarantsoa, with a population of 38 000, are
situated there. The main crop is rice.
— The west coast, with a dry tropical
climate, is sheltered from the trade winds
by the mountain barrier of the high
plateaus. This zone comprises semi-desert
areas, and its vast savannahs are particularly suitable for breeding cattle, of which
there are ten million head in the whole
territory. The largest rivers flow down to
this west coast, and their alluvia are suitable
for the cultivation of such important crops

Typical Madagascar landscape; rice-fields near Antsirabe
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as cotton, tobacco and pois du cap. The
population outside the large towns is very
sparse.
Attention should also be drawn to the
mineral resources, found in the various
regions, most of which have yet to be
exploited, but which have attracted large
investments already in use (particularly for
mining chromites and bauxite).
Madagascar has a population of 6.5 million, with a growth rate, estimated at 25 per
1000, which is one of the highest in the
world. 87 % of the population is employed
in agriculture, which accounts for 90% of
the exports.
Madagascar, which has been independent
since 26 June 1960, has set an outstanding
example of political stability, and its
economy is expanding in accordance with
the rational development policy pursued
by the President of the Republic and Head
of the Government, Mr. Philibert Tsiranana.
*

*

The size of the country, the low population
density of vast areas, the distance between
towns, the precariousness of land and sea
transport, the very small number of roads
usable in all seasons and the damage
caused by cyclones every year are all
factors which, by hampering the movement of people and goods, have until recent
years and despite the establishment of a
very advanced air service prevented the
Malagasy economy from developing as
regularly as it should and make it all the
more necessary to set up a telecommunication network capable of serving the largest
possible number of centres in the best
possible conditions.
That is why, since the beginning of this
century, the construction of a telegraph
network (the first line, between Tananarive
and Tamatave, was commissioned in 1887)
has been continued unremittingly, urban
telephone networks have been multiplied,
and radio stations have been installed
wherever this was necessary owing to a
lack of physical lines, to remedy breakdowns of these lines, or for maritime radio
services.
This long-term effort, sustained with perseverance throughout the years despite the
vicissitudes of two world wars, has now
resulted in a well-developed telecommunication network serving more than 300
centres; there are at present no centres of
any economic importance which do not
464
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1
Telecommunication network of the Malagasy
Republic
2
Essential qualifications for a telephone operator: rapid and dependable reactions, swift and
sure movements, and invariably service with a
smile
3
Growth in the number of main telephone subscriber stations in Madagascar
4
Mr. Salim Ben Ali, Minister of Works of the
Comoro archipelago, visiting the crossbar exchange at Tananarive

have telecommunication connexions with
the general network, by open-wire lines,
by radio relays or by radio links.
The great majority of centres and offices
are served by open-wire circuits, some of
them very long, which are difficult to maintain at certain times of the year and in
certain regions.
The gradual increase in the number of
carrier systems has led to considerable
improvement in the telephone service.
Nevertheless, line characteristics do not
always allow for the general use of
12-channel carriers and the Administration
has therefore concentrated on rebuilding
the main routes to provide a transposition
system specially designed for use in connexion with carrier systems. The VF telegraphy system allows for the simultaneous
use between large centres of teleprinters
for telegraph links and telephone links.
NOTE = Scale of the right: stations for Madagascar and Tananarive
Scale of the left: stations for other towns

The extent of the effort can be gauged from
the fact that the length of open-wire lines
and other suitable circuits, which was
6000 km and 7500 km, respectively, in
1955, was 19 400 km by 31 December 1967
for physical lines and 61 300 km for the
483 circuits in use, including 31 500 km for
113 carrier circuits and 5900 km for 33 radio-relay systems.
Mention should be made of the commissioning in 1962 of the Tananarive-Antsirabe-Ambositra-Fianarantsoa radio-relay
system. This transhorizon system using
tropospheric scatter was supplied and
installed by the Compagnie generate de
telegraphie sans fil (CSF). It provides
29 telephone channels with a total length
of 5750 km and two telegraph channels
over 400 km.
TELECOMMUNICATION JOURNAL - VOL. 35 - IXI1968
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Eight other VHF radio-relay links are in
operation. The most important one connects Tananarive with the United States
National Aeronautics and Space Administration (NASA) station at Imerintsiatosika
and is used for transmitting data collected
by spacecraft to Cape Kennedy and
Houston via Paris and London.
The Madagascar radiotelegraph and radiotelephone network comprises 350 stations
operated by various Administrations, such
as Posts and Telecommunications, the
Army, the Navy, the Security Services and
Aeronautics and Meteorology, as well as
32 private stations used by agricultural,
mining, industrial, civil engineering and
other undertakings.
The Posts and Telecommunications Administration operates 49 stations, including
eleven for the maritime radio service, and
has made far-reaching efforts to improve
existing links.
The new Tananarive-Fenoarivo transmission centre uses 34 Posts and Telecommunications transmitters and eleven National
Broadcasting transmitters. This centre,
built in 1964 fourteen kilometres from the
capital, is a beautiful architectural and
technical achievement in the international
class. The power of the main broadcasting
transmitters — one 100 kW transmitter
and two 30 kW transmitters — make
Tananarive one of the most important
African stations.
The telegraph service mainly uses the
infrastructure of telephone lines through
23 appropriate circuits over 5200 km of
physical lines and through 25 circuits with
a total length of 5475 km on VF telegraph
carriers, in addition to the two channels
operating by radio relay.
110 teleprinters are in operation, and about
ten of them are electronic models, installed
for new telex subscribers. The development
of this service has been most satisfactory,
as the number of subscribers, which was
18 when it was established in March 1964,
had risen to 45 by 31 December 1967.
International messages exchanged by telex
increased from 7117 to 20792 in 1966.
This network has been extended to the
new centres at Tamatave and Majunga
and will be branched to the Antsirabe and
Fianarantsoa centres; the main industrial
and commercial centres will thus be given
a greatly appreciated modern means of
communication.
International connexions are made through
466

radio channels operated at Tananarive, and
the four radiotelephone channels to Paris
and beyond are of excellent quality.
Local telephone networks are being expanded at a steady rate, and the number of
main telephone stations, which was 2300
in 1948, increased to 7100 in 1959 and to
10400 in 1967, making an average annual
increase of 8.3%. There has been a considerable increase in domestic telephone
traffic, where 22.8 million basic call charges
were registered in 1959 and 31.7 million in
1966, an increase of 39% in eight years.
The same progress will be noted in international communications, of which there
were 26 200 in 1966 as against 16 250 in
1959.
These results have been obtained through
the constant extension and modernization
of telecommunication installations.
Thus, the central-battery telephone exchange at Tananarive was replaced in 1952
by a 2500-line R6 automatic switch, later
brought to 4000-line capacity. In 1965 this
exchange was replaced by a crossbar automatic switching unit and its original
capacity of 5500 lines has been increased
to 6500 and could eventually reach
10 000 lines.
The old exchange was overhauled and split
up for use in the extension of the Tamatave
exchange and in the automation of the
Antsirabe and Fianarantsoa networks.
Alongside this modernization of exchanges,
the suburban expansion of the capital has
necessitated a complete rearrangement of
the urban telephone network. Three automatic auxiliary exchanges with 500 lines
expandable to 3000 are being installed.
The length of conduits, which was 13 km
in 1963, amounted to 55 km in 1967, and
the total length of the cables laid was
318 km in that year. This work represented
an investment of 311 million Malagasy
francs, 125 million of which were lent by
the French Government's Caisse cent rale
de cooperation economique.
This description would be incomplete
without mention of the Administration's
considerable efforts to give its employees
vocational training and gradually to ensure
that all its staff will be Malagasys. The
number of personnel, which was 2435 in
1959, stood at 3853 on 31 December 1967.
The Malagasy National Institute of Posts
and Telecommunications is an establishment of higher education attached to the
University of Madagascar.
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In 1963 the Malagasy Government had
submitted a project for the establishment
of this Institute to the United Nations
Special Fund.
The project was approved in January 1964,
and the United Nations Development Programme appointed the International Telecommunication Union as the executing
agency.
In June 1964, the Institute began to function
in a provisional building placed at its
disposal by the General Directorate of
Posts and Telecommunications.
Since 2 May 1968, the Institute has been
installed in its permanent premises at
Antanetibe, in a wooded site on the shores
of a lake.
The National Institute of Posts and Telecommunications, which is one of the four
establishments on the African continent
competent to award a senior telecommunication technician's diploma recognized
throughout the world, was set up thanks
to the generous initiative of the International Telecommunication Union, whose
Administrative Council has a representative of the Malagasy Republic among its
members.
The Malagasy Government and the ITU
have contributed greatly to this fine
achievement, the former by providing the
site and the building, and the latter by
providing experts and, recently, Malagasy
instructors. The United Nations Special
Fund has supplied the Institute with the
necessary high-precision equipment for
electrical and electronic testing and measuring. Premises for boarders have recently
been built, and the Institute will now be
able to receive students from friendly
countries who, together with the many
young Malagasys wishing to join Administrations, will be given high-quality professional training enabling them in turn to
assume the duties of supervisors and skilled
operators and to fill high-level posts as
engineers and inspectors. It should also
be noted that the Malagasy technicians
working at the NASA station have been
trained by the Institute in the most up-todate techniques of space communications.
*

*
*

The first five-year development plan will
be completed at the end of 1969. Although
some of the targets set for telecommunications have not quite been reached, the fact
remains that considerable progress can
already be claimed.

5
The Analakely telephone exchange: a functional
workroom fitted with modern equipment
6
The telegraph exchange at Tananarive copes
with the needs of the developing Malagasy
economy
7
In front of the PTT building in Antsirabe.
Telecommunication between this town and
Tananarive is provided by a radio-relay system
offering 29 telephone channels.
8
Accounting department at the Tananarive telecommunications office
9
Getting ready to lay cables. There were 318 km
of cable in Madagascar in 1967
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The Administration is now in a position
to meet the needs engendered by the foreseeable development of the Malagasy
economy, since it has the necessary skilled
personnel and technical installations adequate for the immediate future. But much
remains to be done; the size of the country,
the dispersion of the population and demographic growth make it essential to extend
the telecommunication network, and this
will require considerable funds. The Posts
and Telecommunications budget cannot
provide all the credits needed for the rapid
modernization and expansion of installations, and the Administration will have to
seek a loan.

10, 11 and 12
INTP-trained technicians at work on installations of the Malagasy PTT Administration
(Photos: Malagasy Administration/ITU)

It is true that Madagascar has benefited
and will continue to benefit from assistance
by friendly governments, particularly those
of France and the United States; we are
also mindful of the contribution of the
ITU, which generously awards fellowships
to young Malagasy technicians.
The structure and operation of Malagasy
telecommunications now meet all the
requirements of international affairs and
provide national services which may be
regarded as satisfactory.
Madagascar's telecommunication problems are similar to those of all countries
with a very large territory and a relatively
small population. These problems are more
difficult to solve in the case of countries in
the process of economic and social development, which are faced with the need for a
general and simultaneous expansion of all
their activities within a very short period,
whereas the development of the highlyindustrialized countries was spread over a
century or more.
Where Madagascar is concerned, the telecommunication expansion programme has
a high priority in the next five-year development plan 1970-1974 and the funds
earmarked for this purpose amount
to 2900 million Malagasy francs.
The Administration intends to modernize
the primary telecommunication routes
which connect the capital, Tananarive, to
the main towns of Madagascar by installing
underground cables, high-quality openwire circuits, radio relays and independentsideband radio links. An automatic trunk
telephone service is planned, particularly
between Tananarive and Tamatave.
Telephone exchanges with more than a
hundred subscribers will also be automated.
468

TELECOMMUNICATION JOURNAL - VOL. 35 - 1X11968

The extension of the telex and gentex networks will be continued.
The telephone booth network, which now
comprises 138 public booths, will be further developed to serve isolated rural areas.
The construction of 3500 km of high
quality interurban line will be undertaken
with the help of a loan of 500 million
Malagasy francs from the United States
Agency for International Development
(USAID).
*

*

The Government of the Malagasy Republic, aware of the importance of telecommunications, intends to continue their
progressive expansion, within the limits of
its own financial resources and of the aid
that will be given it by the many friendly
countries wishing to help this peaceful
and hard-working people to achieve
economic and social advancement.
What has already been done in this regard
is a happy augury for the future.
(Original language: French)

power sources
that can be used
in telecommunications
(First Part)

by P. GUILLOT
CCIR

The following introduction to the study of power sources was one of the papers read at the
CCIR Seminar on Radio communications, which took place in Geneva from 5 to 17 November 1967.
The Seminar was intended for participants with very different technical backgrounds and
from a wide variety of countries (in particular participants sent by Administrations of
developing countries).
The introduction therefore consists of two more or less equal parts, one giving information
on conventional sources and the other dealing with the new sources used in terrestrial
stations and satellites.

T

development of radio services—
increasing number of portable units
used in broadcasting equipment, progress
in the mobile services, satellites and above
all the extension of telecommunication
networks to remote areas not yet reached
by a public electricity service—necessitates
the use of local power sources with a high
degree of reliability.
HE

This paper is concerned not of course
with conventional sources for large-scale
power production (thermal, hydro or
nuclear power plants) but with sources
that can be used in telecommunications
as independent power units, i.e. sources
in the immediate vicinity of an installation and most of whose energy is used to

feed that installation, the rest being used
for ancillary services or associated requirements.
The ITU, and particularly the International
Consultative Committees (CCITT—International Telegraph and Telephone Consultative Committee; CCIR—International
Radio Consultative Committee) were confronted with the problem of studying
power supplies at a meeting in Geneva,
in 1963, of the Plan Sub-Committee for
Asia (now the Telecommunication Plan
Committee for Asia-Oceania). Since Question Asia—No. 13, Primary Power Sources
did not come directly within the field of
any CCIR or CCITT Study Groups, the
Illrd Plenary Assembly of the CCITT,

Geneva 1964, decided to set up Special
Autonomous Working Party No. 4 (GAS 4)
to study this question under the chairmanship of Mr. F. L. Bentley (Canada), with
Mr. L. Linden (Sweden) as Vice-Chairman.
The question is worded as follows:
" What power supplies are available for
practical application to telecommunication
equipment in remote areas where there are
no commercial power supplies and where
low wind, conditions prevail?
Details of relative costs, reliability and
maintenance would be valuable. "
The work was organized by means of
questionnaires. Information on the various
sources of energy and their possible uses
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(GT&E)
Experimental " air-breathing " battery

was supplied by administrations and
operating agencies with experience in this
sphere.
GAS 4 held its first meeting in Geneva
in April 1966. Its first task was to define
its terms of reference as follows:
"To study the characteristics, availability
and economics of all primary sources of
energy which could be applied to the problem of supplying power to telecommunications installations in areas where normal commercial sources are not available.
To produce as a result of this study a
document containing guidance material on
such of the sources which are found to be
practical and available. Such material to
deal in detail with the technical characteristics and economic factors."
After reviewing the principal energy
sources to be studied, the delegates drew
up a programme of work in preparation
for the 2nd meeting of GAS 4 at the
beginning of 1967.
This second meeting took place in Geneva
in January, 1967. As a result of the progress made at the meeting, the Group was
able to draw up a plan for the handbook
and allocate the work to various authors.
The drafting of the handbook is now well
under way. There is no doubt that adminis470

(GT&E)
The nickel-iron battery (right) and the 3.8 cm long nickel-zinc battery
(left)

trations will find the handbook a very
valuable asset in developing and improving
their services. Nevertheless, because of the
very rapid strides being made in this field
(for example, for many types of source
that have recently come to the fore, there
is talk of their industrial development
beginning in 1966, 1967, 1968, 1970 or
1972) it looks as if the handbook will
have to be revised fairly often over the
next few years and that the end of the
work of GAS 4 is by no means in sight.
Moreover, any information that could be
supplied by administrations on local
conditions—environment, transport, maintenance, use of local energy resources—
would contribute towards a better understanding of the problems liable to arise
and thus towards a solution of the specific
problems confronting certain administrations.
Anyone interested in present-day sources
of power cannot fail to be struck by the
speed with which techniques are developing
in this field.
Only a few years ago the principles of
electric power production from various
other sources of energy were well known
but their practical application was not a
sound economic proposition. With the
development of new materials, devices
were designed which yielded good results
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in the laboratory and in uses where cost
was not an important factor. Now, some
of these applications are being, or are
about to be, developed commercially for
the first time. Some have even reached
the stage where price reductions can be
made or announced.
Thus, it is now possible to envisage the
use of new sources of energy which are
competitive with conventional sources, at
least in certain cases (when maintenance
and fuel transport costs and the low
current consumption of transistorized
equipment are relevant factors).
For example, the progress made in
developing power sources intended primarily for the space services makes them
well worth examining in conjunction with
the sources used for the terrestrial radio
services.
At the same time, however, it must not
be forgotten that technological progress
has also been made with conventional
power-production methods, which will
continue to be competitive and to be the
most widely used techniques for a long time
to come.
The conventional sources examined below
are well known: chemical batteries, accumulators, engine-generator sets, winddriven generators.

(German Administration)
Checking the Diesel engine of the standby power supply installation used during power failures
at the Saarbriicken telecommunications centre

The new sources can be considered under
the following headings:
— those which now appear to be of
practical use on land: photovoltaic
cells (solar cells), thermo-electric generators, fuel cells;
— those whose further development should
be followed: the Rankine-cycle HIRD
generator which is able to use a wide
variety of heat sources;
— those which will be usable a few years
hence (in some uses already being used
in satellites): isotopes with thermoelectric generators, reactors with thermo-electric generators, reactors with
Rankine or Bray ton-cycle generating
sets, isotopes with generating sets using
one of the above cycles
— those which may be usable later, such
as the Stirling generator, thermo-ionic
converters, magnetohydrodynamic
(MHD) generators.
Mention must also be made of solar concentrators, heat sources that can be used
with various types of generator (HIRD
generator, in particular).

Finally, certain sources (e.g. geothermal
or hydro) depend on special local conditions and the use made of them is thus
very limited.
In this introduction to the study of power
sources, it is obviously only possible to
give very general information. Each type
of source is briefly described * from the
point of view of:
— its operating principle;
— its main technical and
characteristics (costs are
Swiss francs).

economic
given in

Chemical batteries
Chemical batteries are independent sources
of power which produce electrical energy
by the chemical consumption of one or
more elements incorporated in the cells.
Batteries are used for low-power equipment
(from 10 to 100 watts) and are very reliable
in operation.
The batteries in most common use today
are as follows:

Type

1.1.1
(Leclanche)

300

Voltage Current
( aver- (amps)
rage)
(V)

1.2
1.0

Permanent
Average
TemService
cost
Shelf
cost
life
perature
W
(e)/
life
( Sw.fr./
(years)
(°C)
(years )
year
kWh)
( Swiss
francs )

capacity
1000

1

c
1000

1

1.1.2
(Ammonium
chloride)

300-800

1.1.2
(sodium
hydroxide)

500-2000

1.2

c
2500

5
(unfilled)

1.1.2
(Potassium
hydroxide)

200010 000

1.1

c
2500

5
(unfilled)

1.1

Zinc-combustion cell

1.1.1 Manganese dioxide depolarized cell
(Leclance cell) (negative electrode zinc,
positive electrode a mixture of carbon
and manganese dioxide. Electrolyte:
aqueous paste of ammonium chloride).
Up to 300 Ah.
1.1.2

Air depolarized cell:

The negative electrode is zinc and the
positive electrode is carbon in contact
with air.
Electrolyte
— immobilized salt electrolyte: ammonium chloride and zinc chloride
(capacity up to 800 Ah)
— liquid alkaline electrolyte: solution
of sodium hydroxide (capacity 500
to 2000 Ah) or potassium hydroxide
(capacity 2000 to 10 000 Ah).

Charac tenstics

Capacity
(Ah)

1. Use in telecommunication and radio services

1
—10
to
+50

about
30Sw.fr.
/ kWh

1

1-3

—40
to
+50

250

1-3

200

about
20
Sw.fr.
/kWh

Other factors to be considered:
status of research: these cells have been a
standard industrial product for several
years.
experience: 2000 to 10 000 Ah models of
types 1.1.2 with sodium and potassium
hydroxide electrolytes have been working
satisfactorily for a long time already on
coaxial connexions in the Sahara.
environmental conditions: environmental
conditions—apart from the temperature
limits indicated—have no effect. Premises
with natural ventilation are adequate
(certain cases: buried containers—Sahara).

150
* Depending, naturally on the extent to which
the sources examined have been developed for
practical use.
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operating costs: nil
maintenance: minimal if the cells are used
at normal discharge strength (checking
that connexions are not corroded, keeping
clean, measuring voltage)—very low maintenance costs.
storage: provided that high temperature
and high humidity can be avoided, cells
in a dry condition (not charged) can be
stored for five years or so.
transport: the only transport is from the
storage site to the place where they are
used.

2. Special uses (development and general
information)
Research has been going on to obtain
highly miniaturized portable apparatus,
protected from external agents (hermetically sealed type) with a high Wmin/g or
Wmin/cm3 ratio, capable of withstanding
greater temperature variations.
New models have been developed and perfected such as the zinc/mercury oxide cell
(average voltage: 1.3 V).

method of connexion: in series or parallel
as required.
voltage stability: between 1.45 and 1 V
for zinc/air cells; to maintain an absolutely
constant voltage, a regulating system is
required.
1.2

Magnesium
cells:

(manganese

dioxide)

Type

Leclanche
zinc/mercury oxide
magnesium / manganese dioxide

Average
voltage

Capacity
Wmin

per g

per
cm3

1.25
1.3

4
7

6
32

1.6

5.8

12

they have a very long shelf life, especially
under tropical conditions because of the
protective film that forms on the magnesium. In operation there is some delay
in obtaining the maximum voltage (at
least a few seconds).

If strong currents are needed for a short
time and particularly with missiles, batteries are not activated until they are
about to be used. In zinc/silver oxide
batteries, for example, the electrolyte is
automatically introduced into the electrode
compartment by a device inside the battery.

The average voltage is in the region of
1.6 V.

The actual battery can operate at tempera-

These cells may be commercially available in two or three years time (dry cells).
Cost: perhaps twice that of zinc cells
(40 Sw. fr./kWh).

(ESB International)
ESB Exide telephone batteries are securely
mounted on steel racks, thus are readily accessible for watering and taking readings. No. 10
wire runs from battery to control panel mounted
at left end of rack, an arrangement that helps
assure accurate voltage readings at the panel.
472
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tures of —50°C. In batteries that are
activated by the introduction of gas, the
gas acts as a depolarizer, as with zinc/
chloride batteries, or it serves to activate
the electrolyte (ammonia-activated type).

Storage batteries

In storage batteries the phenomenon of
electrode polarization in electrolysis (dissymetry of electrodes) is used. Efficiencies
of up to 95 % are possible.
Types in current use: lead storage batteries
Sturdy cells (Plante storage batteries) can
be produced by forming lead electrodes.
This is done in a single operation by an'
electrochemical process. More often than
not, however, storage batteries of this type
have grid plates made of lead containing
8-10% antimony, with pores filled with
paste consisting of more or less oxydized
lead powder for the negative and positive,
plates.
Because of the low internal resistance in
batteries of this type, they can supply
heavy currents for very short periods, which
makes them suitable for starting the heat
engines of engine-generator sets.

(German Administration)
Checking accumulators—an important maintenance job in international telecommunications

To increase the service life, special alloys
containing a smaller proportion of antimony and small additions of other metals
are used instead of the lead-antimony alloy.
In order to produce batteries capable of
standing complete charge and discharge
cycles and having a longer service life
(up to ten times that of conventional
batteries) the negative plates are made
thicker and the positive plates are specially
designed to prevent deterioration of the
active material. One method relies on the
use of tubular electrodes (each positive
plate comprising a series of tubes).
Characteristics of lead storage batteries
The voltage of lead batteries remains very
stable for a constant discharge rate during
most of the discharge cycle (between 2.1 V
and 2 V). Thus it is often possible to do
without voltage stabilizers and they can
be used as voltage dividers.
The output of lead batteries drops with
the temperature according to the formula:
(CtoC = C25oC [1+0.01 {t—25)]

Average voltage per cell, 2 V; service life,
five-six years; charge losses, 6-30% per
month.
The capital cost of 1 kWh lead storage
batteries lasting for a total of 1000 charging
and discharging cycles is about 220 Sw. fr.
(without tax); after about 10 years (3000
cycles), the cost would be about 660 Sw. fr.
Nickel alkaline storage batteries

— keeping the batteries properly charged
(charging voltage per cell 2.2 min. to
2.5 with 2.75 V max.),

The electrolyte is a potassium hydroxide
solution; the active part of the positive
electrode is nickel hydrate; the active part
of the negative electrode is iron or cadmium.
This type of storage battery is less fragile
than the lead storage battery and much
easier to maintain. It can be left uncharged
for much longer periods without any difficulty.

— topping up with distilled water at
regular intervals,

There are four main types of nickel alkaline
storage battery:

— keeping the batteries clean,

1. Iron-nickel and cadmium-nickel storage
batteries with positive tubular electrodes.

Maintenance:
The useful life of lead batteries depends
largely on maintenance, which consists
primarily of:

— keeping a maintenance record (a very
good article on this subject, by J. B.
Roski, was published in the ITU
Telecommunication Journal, February
1967).
Improvements:
To improve the performance of these
batteries under cold conditions, an extender consisting of barium sulphate plus
organic wood derivatives is added to the
paste in the negative plates (the extender
makes up about 1 % of the total). The
purpose of this is to improve the porous
texture of the negative electrodes.

These are particularly well-suited for
difficult operating conditions.
Charging and maintenance conditions:
These batteries are recharged with a
constant or slightly decreasing current
and can withstand considerable overcharging provided that electrolyte is
added at sufficiently frequent intervals.
Storage batteries with negative electrodes of cadmium (pockets) are used
when good charge conservation and
low temperature operating characteristics are needed and the possibility

of constant voltage recharging are
required.
2. Nickel-cadmium storage batteries with
pocket plates
Thick-plate storage batteries of this
type are suitable for use in stand-by
units with low discharge rates; the
thin-plate variety is useful when heavier
discharges are needed.
Recharging and maintenance conditions: Constant voltage or constant
current recharging is easy with these
cells; the batteries have to be maintained in the conventional way by
adding distilled water. They are less
subject to the drawback of voltage
differences between charging and discharging referred to above.
3. Nickel-cadmium storage batteries with
sintered plates (open type)
These batteries are suitable for applications requiring a strong discharge
current, high mass or volume energy
or good low temperature characteristics
(—30°C to —40°C). They are used in
portable power sources capable of
supplying several hundred watts.
Recharging and maintenance conditions: The charging characteristics of
these batteries are such that they can
be used without special precautions
with conventional charging systems
(car or aeroplane generators, nonregulated transformer rectifiers). Very
rapid constant voltage or constant
current recharging is possible with this
type of battery. Maintenance: adding
distilled water.
4. Nickel-cadmium storage batteries with
semi-leaktight and leaktight thin sintered plates.
If the diffusion towards the negative
electrode of the oxygen formed during
overcharging on the positive electrode
is promoted, for example by the use of
very thin closely-spaced sintered plates
and separators, overcharge operation
is possible with practically no electrolysis. The electrical energy supplied
during this process is dissipated in the
form of heat by the secondary reaction
depolarization channel of the negative
electrode.
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if the temperature variation is excessive
because in cold conditions the gases
caused by electrolysis during overcharging
combine badly and may cause the pressure
to rise until the battery explodes.
Leaktight alkaline storage batteries with
thin sintered plates have been brought to
such a high degree of miniaturization (e.g.
button accumulators) that they are now
permanently incorporated in electronic and
portable apparatus. These batteries are
becoming more and more reliable (several
thousand charging and discharging cycles
without deterioration) and plans are being
made to use them for satellites with an
expected life of five years.

(German Administration)

Accumulator room in the Kiel telecommunications centre

Finally mention should be made of the
high efficiency zinc/air storage battery.
This is still in the laboratory stage and its
operation will require a whole range of
auxiliary equipment (seven times the
Wh capacity „ .,
,
of Ni/Cd batteries). The same
kg
applies to the sodium/sulphur storage
battery, which operates at 300°C with
molten-sodium as an electrode and a solid
electrolyte (a special ceramic permeable
only to sodium ions). The capacity of this
battery is fifteen times greater than that of
Ni/Cd batteries. There have been recent
reports of a molten-lithium battery with an
even larger capacity but this has not been
developed beyond the research stage.
Given the present stage of technology, it
looks as though batteries with a
Wh capacity „
of about 300 will soon be
kg
produced on an industrial scale.
4

This method has been used in the production of cells known as " semi-leaktight " with a capacity of 7-160 Ah;
as the consumption of the overcharged
electrolyte is practically nil, the maintenance requirements for these cells
are practically nil if the charging current
is low enough. These batteries are used
in compact charger-battery units for
supplying direct current at sometimes
high discharge rates.
The differences in voltage between
charging and discharging are very small
with semi-leaktight storage batteries
and are perfectly acceptable for most
routine uses.
Units of this sort are used, for example,
in:
— the stand-by current supply for the
electronics requirements of TV and
radio relay systems,
— controlling circuit breakers,
— feeding auxiliary circuits, signalling
circuits, and alternate circuits requiring high currents.
The charger associated with the battery is accurate enough to prevent such
overcharging as would increase electrolyte consumption and detract from the
advantage of minimal maintenance.
For small capacities (0.5 to 35 Ah),
completely sealed batteries have been
474

produced. In this type of battery the
overcharge is accompanied by an
increase in pressure inside the cell container, which becomes stabilized at
values of several bars for the charging
current normally employed. The cell
containers are able to withstand a
pressure of this kind provided that the
cells are not too large.
Capital cost

The capital costs of alkaline storage
batteries vary considerably according to
the type. For a 10-year utilization period
(about 3000 cycles), allowing for the
necessary replacements, a 1 kWh Ni/Fe
storage battery would cost about 650 Sw.fr.
(without tax); a 1 kWh Ni/Cd battery with
thin sintered plates would cost about
5500 Sw. fr.
Special cases

For very short-term purposes zinc-silver
oxide accumulators are used, having a
Wh capacity
.
ratio about four times higher
kg
than that of the batteries mentioned
above.
The leaktight float-charged batteries used
for satellite solar batteries are generally
made of nickel/cadmium (unless magnetic
metal has to be avoided, in which case
silver/cadmium batteries are used). In
satellites the charge is stopped or limited
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Engine-generating sets

A power generator is driven by a Diesel,
petrol or gas heat engine. The operating
principles of these sets are too well known
to be discussed here but a few notes are
given on the selection of the right combination, environmental condition, maintenance, the use of these sets in a station,
continuity of current supply and the type
of current supplied. Finally, information is
given on available types as well as capital
and running costs.
Generating set arrangements

Generating sets can be used with Diesel
injection engines, or internal combustion

engines (petrol or gas) but (propane) gas
engines are expensive and the cheaper
sparking combustion engines are less
reliable than Diesel engines, so it is preferable to use the latter except in special
cases. Efficiencies are of the order of
28-30 %. The power delivered ranges from
a few hundred Watts to several hundred
kilowatts, at voltages ranging from some
tens of volts to a few hundred.
Cooling

Cooling is by circulating liquid or air.
Up to 50 kW air-cooling can be used.
In some countries this method is used at
the cost of running the engine at only
60 % of its rated speed. Air-cooled engines
are noisier than other types. Liquid
cooling offers a high degree of operational
reliability; liquid losses (by evaporation)
are minimal nowadays. Another advantage
of water cooling is that the radiator can
be placed wherever it is most convenient.
Starting:
Compressed air is used for starting in
large installations (3000 kW upwards) and
in smaller ones preference is given to
specially designed accumulators (lead accumulators).
Speeds:
The optimum speeds for continuous operation are between 1000 rpm (for 50 Hz)
and 1200 rpm (for 60 Hz); for intermittent
running 1500 rpm and 1800 rpm are
admissible.
Environmental conditions

These sets need to be sheltered from the
weather in powerhouses or cabins. Certain
environmental conditions may require
special precautions:
— dust: use of oil-filters for air intake

— humidity and high altitude: certain
types of commutator and slip-ring
brushes may be unsuitable, in which
case generators without slip-rings or
brushes are used. For example, with a
rotating-field alternator the direct current required for the rotating field is
supplied by a small AC excitation rotor
" in line"; the voltage produced by
this rotor is rectified by small silicon
diodes mounted on a disc placed beween the excitation rotor and the
rotating field. The current produced
by this alternator can be converted
into DC by silicon rectifiers.
For operation at high altitudes (above
3500 m), the engines can be supercharged.
Maintenance

Suggested periods for overhaul are 2000
to 4000 hours between overhauls for maintenance such as grinding-in valves and
10 000 to 12 000 hours for major overhauls
(change of cylinder linings, etc.).
Two cases have to be considered, depending on whether the repairs can be done
on site or whether the engine has to be
replaced when it is sent for repair to a
central workshop. An on-site workshop
can only be maintained if skilled labour
is available but, on the other hand, it
saves the cost of transporting material.
Inspection intervals will depend on the
degree of automation. Storage battery
maintenance must also be taken into
consideration. An interval of a month
would seem to be the maximum for
engine-generator sets used in radio communication.
Costs of fuel transport depend on the
frequency of refuelling, which in turn
depends on the size of the tank used.
This factor has to be taken into account
when the station is built.

Lay-out of generating sets

The station should have a continuous
power supply.
Continuity:
There are several means of ensuring continuity :
— by a " no break " supply to the circuit
— supply sustained with short breaks
— DC supply only sustained
(To limit the number of devices for ensuring " no break " continuity, continuity
can be ensured on a part of the circuit
only).
Method for ensuring " no-break" continuity :
By mechanical regulation (flywheel) and
gradual starting of the stand-by Diesel
engine by magnetic clutch. (The following
orders of magnitude are mentioned: frequency loss of a flywheel operating alone:
1.5 Hz in 5 seconds, start-up of the stand-by
engine in 5 seconds, engine reaches operational level in 80 seconds; switching the
discharge of one set to another 80 ms, for
a plant of several tens of kW).
By batteries (with AC rectifiers and possibly AC/DC converters).
Some examples of arrangements are given
at next page.
These arrangements do not constitute an
exhaustive list. Other simpler combinations
are possible if short breaks are accepted.
It is possible to have a station where
another form of energy is converted into
electric power (see section on wind-driven
generators). For small requirements, the
generating set can be associated with a
storage battery, the set being used to
recharge the batteries and only operating
a few hours a day.

(ITU)
Diesel engine of the new Tananarive-Fenoarivo transmitting centre operating 34 PTT transmitters and 11 transmitters of the Malagasy National Broadcasting Agency
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To facilitate transport and assembly,
power units consisting of a number of
individual " cabins " have been developed.
A unit of this sort comprises:

A few standard units (with standardized
power ratings and lay-outs) have been
evolved which are suitable for most requirements and are designed to meet the
following conditions:

— two generating-set cabins

— continuous supply of electric power
with certain specific characteristics;

Existing systems

— one workshop-store cabin
— one fuel and water supply cabin

— security of operation and easy maintenance.

Capital and operating costs
These systems have an estimated useful
life of ten years. Capital costs are about
10 Sw. fr./W—they depend on the power
and the combination and arrangement of
the equipment used. For two sets with
storage batteries and automation devices,
the capital costs lie between 6-8 Sw. frj W
for a 50-kW unit and 15 Sw. fr./W for
powers below 10 kW.
Fuel consumption depends on the power
level. Figures of about 200 g/kWh are
quoted. The cost is largely determined by
the price of the fuel. In Central Europe,
for example, the running costs would be
about 15 centimes (Sw. fr.) per kWh.
The cost of transporting fuel and maintenance supplies can increase this expenditure considerably and even make it prohibitive in some cases.
Engine-generator sets are the most commonly used type of generating unit for all
but the lowest power requirements. Operational experience with these sets is considerable and the technique is highly
developed. Only in exceptional circumstances when transport costs are excessive
(e.g. in Antarctic regions) is any limitation
placed on the use of this equipment. For
small outputs even though new static
devices need less maintenance, the cost
per kWh will have to be closely studied in
the light of local conditions (skilled labour
and geographical conditions).
(to be continued)

Examples of Diesel station layouts

1969

centenary year of
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.

476

TELECOMMUNICATION JOURNAL - VOL. 35 - IX/1968

( Original language: French)

terminal equipment for
long-distance communication
systems in the USSR

by
A.A. LECHCINSKY
USSR

trunk telephone network in the
USSR is undergoing intensive development at the present time and new cable
and radio relay links equipped with wideband carrier systems of various capacities
are being put into service. In order to
provide the long-distance network with
uniform channels on the various groups
and to simplify manufacturing and maintenance problems, standardized terminal
equipment is now being produced for all
multi-channel systems.

T

HE

4. the K-60 P type symmetric cable system
for 60 channels.
As K-60 P type communication systems
do not require a large number of group
and supergroup translating units, special
single bays (SGP)* containing both group
and supergroup translating equipment
units are provided for these systems.

All standardized channel translating equipment is based on the use of the internationally recognized basic 12-channel
groups, 60-channel supergroups and 300channel mastergroups.
Figure 1 shows the plan for deriving
basic groups, supergroups, mastergroups
and the allocation of frequencies. A basic

Standardized terminal translating equipment units comprise the following bays:
1. channel
(SIP)*

translating equipment

bay

2. group translating equipment bay
(USPP)*
3. supergroup translating equipment bay
(USVP)*
4. frequency generating equipment bays
(SUGO-1 and SUGO-2)*
These units are used for terminal and
retransmitting stations in the following
communication systems:
1. the K-1920 type 2.6/9.5 mm coaxial
cable system for 1920 channels;
2. the K-300 type 1.2/4.4 mm coaxial cable
system for 300 channels;
3. the R-600 type radio relay system for
600 channels;
* Abbreviations used in the USSR for bays.

The equipment of unattended repeater stations is housed in special chambers
General view of an unattended station (of the underground type)
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All

Channel and link

VF channel
Group link
Supergroup link
Mastergroup link

Nominal
frequency
band
(kHz)
0.3
60
312
812

to
to
to
to

3.4
108
552
2044

Relative power level
(Np)
send

receive

—1.5
—4.5
—4.1
—4.1

+0.5
—0.6
—2.6
—2.6

Input
impedance
(ohm)

600
150
75
75

balanced
balanced
unbalanced
unbalanced

Table 1

supergroup can be formed from five
primary groups in different ways. The
basic supergroup for the wide-band systems
(K-1920, K-300 and R-600 types) is formed
in accordance with CCITT Recommendation G.331; it is represented by a solid
line in figure 1. For symmetric pair cable
communication systems two groups are
formed: a basic supergroup based on
CCITT Recommendation G.321 and a
supergroup with an inverted frequency
band, the latter being necessary for the
operation of long-distance communication
systems on symmetric-pair cables. Group
carrier frequencies are chosen in accordance with the line frequency band of the
K-60P type system which is shown in
figure 2.

The basic mastergroup is formed in
accordance with the CCITT Recommendation G.333.
The nominal send and receive levels and
the input impedance values of the VF
channel and the individual links are
shown in table 1.

ed with standardized terminal equipment. In order to provide the entire line
frequency spectrum for the K-1920 type
system, a mastergroup translating equipment bay (STP)* and a mastergroup
frequency generating equipment bay
(STGO)* are used in addition to the other
equipment.
For the terminal equipment of symmetric
cable systems only one frequency generating equipment bay (SUGO-1) is used. For
all systems with up to 600 channels in the
line frequency spectrum, SUGO-1 and
SUGO-2 are used, while for the K-1920
type system, which has a larger capacity
a supplementary STGO mastergroup frequency generating equipment bay is used.
In the latter case the master oscillator
(frequency of 128 kHz, a stability of
2xl0 ) which is used for the whole
trunk exchange and is part of the SUGO-1
frequency generating equipment bay, is
switched off and another oscillator (with
a stability of 4xl0~8), which is part
of the STGO mastergroup frequency
generating bay, is switched on. This provides the necessary operating frequency
stability when use is made of the entire
operating frequency band up to 8.5 MHz
in the K-1920 type system.
-7

The inputs and outputs of the VF channels
and the various group links are connected
to distribution frames. Channels and links
can be connected through these frames
according to the switching circuit required
and through-connexions can be set up
by tying in the appropriate throughconnexion equipment.
Figure 2 shows the allocation of line
frequencies for various systems obtain-

Figure 1 — Allocation plan of basic group, supergroup and mastergroup and frequency bands
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In principle, the entire standardized terminal channel translating equipment is
transistorized.
Group and supergroup translating equipment is provided with automatic gain
control devices (AGC) regulated by the
84.14 kHz group pilot and 411.86 kHz
supergroup pilot.
The use of transistorized terminal equipment and AGC devices regulated by group
and supergroup pilots ensures high operational stability of equipment in the
terminal and retransmitting stations and
in the communication channels as a whole.
Mastergroup links are equipped with a
receiver for the 1552 kHz mastergroup
pilot so that operating personnel can
supervise the level in the mastergroup links.
To ensure compliance with CCITT noise
objectives in terminal and retransmitting
stations for all hypothetical reference circuits of the various systems, the noise
power of translating equipment of different
types is distributed as follows:
300 pW — Channel translating equipment bay (SIP)
80 pW — Group translating equipment
bay (USSPP)
100 pW — Supergroup translating
equipment bay (USVP)
90 pW — Mastergroup translating
equipment bay (STP).
The objectives listed above are for one
translating equipment unit in each case.
The design of the equipment is standardized to conform with the standards
applicable to long-distance communication equipment as a whole; for operational
convenience it has plug-in units.
This equipment makes it easy to set up
terminal and retransmitting stations with
provision for gradual increases in capacity,
for various long-distance communication
systems.
Power for the transistorized circuits of the
equipment is obtained from a 21.2 V±3%
dc source.
Power for the signalling circuits and the
heating circuits of thermostats is obtained
from a 24 V±10% dc source.

Figure 2 — Allocation plan of line frequency bands of various long-distance communication systems

(Original language: Russian)
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THE MHII
Seventy-five years ago

Some statistics of the
Ministry of Posts
and Telegraphs
of the Kingdom of Italy
for the financial year
1891-1892
Telegraphs
Personnel. ■— At 30 June 1891, the technical,
office and auxiliary personnel in the telegraph service consisted of 2860 officials of
all grades.
Submarine cables. — Italy now has 11 submarine cables, owned by the State and
maintained by the Administration, with a
total length of 146 311 metres; 7 cables, at
State expense and maintained by the Eastern
Telegraph Company, with a total length of
336 613 metres; 15 cables, also at State expense and maintained by the Pirelli Company, with a total length of 1 483 104 metres;
and 4 cables owned by other States or by
private companies, namely, the cable between Sardinia and Corsica belonging to
France, and the cables between Sicily and
Malta, Otranto and Corfu and Otranto and
Alexandria (Egypt), passing via the islands
of Zante and Candia, all belonging to the
Eastern Telegraph Company. The total
length of these four cables is 1 991 628
metres.
Offices. ■— The number of telegraph offices
operating at 1 July 1892 was 4562.
Batteries. — The number of battery elements
in use at the end of the financial year was
195 474. In addition, 2818 ordinary battery
elements were replaced by 332 accumulators
at the Milan exchange.

Meteorological and geodynamic service
Since 1 May 1892, at the proposal of the
Director of the Central Office of Meteorology and Geodynamics in Rome, the daily
meteorological bulletin issued by this
Office has been sent to the observatories at
Asti, Bassano, Citta di Castello, Fermo,
Iesi, Ischia, Recoaro, Sal o and Velletri.
With the addition of these new observatories,
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the bulletin now reaches 95 destinations
within the Kingdom, not counting 62 semaphore stations.
*

*

*

Official publications
Convention of 31 July 1892 governing the conditions of operation of the telephone service
between France and Switzerland
The President of the French Republic and
the Swiss Federal Council, being desirous
of regulating the telephone correspondence
service between France and Switzerland
and availing themselves of the option given
to them by Article 17 of the International
Telegraphic Convention signed at Saint
Petersburg on 22 July 1875, have resolved
to conclude a Convention on this subject.
Article 1. — The telephone correspondence
service between France and Switzerland
shall be used by the telegraph Administrations of the two countries.
The use of telephones, the order in which
calls shall be exchanged and various operational regulations shall be agreed upon
jointly by the two Administrations.
*

*
*

News
Telegraphic connexions between Russia and China.
— In addition to the BlagoveshchenskHelampo line, the opening of which was
announced in our number of 25 March
and which has now been replaced by a
regular service cable, the Telegraph Administrations of Russia and China have just
established a second direct communication
between their two networks, in the neighbourhood of Vladivostok, at the eastern end
of the Amur line, between the Russian
office of Novokievsk and the Chinese
office of Wenchuen (Hunchun). This new
line is open for use at the same rates as
those applying to existing circuits.
Journal telegraphique — September 1893

ITU CONFERENCES - XVIII
23. INTERNATIONAL TELEGRAPH CONFERENCE (ADMINISTRATIVE)

Brussels, 10-22 September 1928

SUBJECT: Preparation of regulations for code languages following the setting up of the Committee for the
Study of Code Languages by the International Telegraph Conference of Paris (1925), the meetings of this
Committee held in Paris on 19 October, 1925, and at Cortina d'Ampezzo (Italy) from 2-26 August 1926
(Cortina Report), and the meetings held between 11 and 13 October 1927 in Washington on the occasion
of the 1927 Washington Radiotelegraph Conference and attended by representatives of various countries
participating in the Conference.
PARTICIPATING ADMINISTRATIONS (68): Albania; Australia; Belgian Congo; Belgium; Bolivia; Brazil;
British India; Bulgaria; Canada; Ceylon; Chile; China; Columbia; Cuba; Cyrenaica; Czechoslovakia;
Danzig (Free City of); Denmark; Dominican Republic; Ecuador; Eritrea; Estonia; Finland; France and
Algeria; French Indo-China; French Soma/iland; Germany; Great Britain; Greece; Hungary; Iceland; Italian
Somali land; Italy; Japan; Latvia; Lebanon; Liberia; Lithuania; Luxembourg; Madagascar; Morocco; Nicaragua;
Netherlands; Netherlands Colonies in America; Netherlands Indies; New Zealand; Norway; Persia; Portugal;
Portuguese Colonies; Roumania; Saarland; El Salvador; Senegal; Kingdom of the Serbs, Croats and Slovenes;
Siam; South Africa (Union of); Southern Rhodesia; Spain; Sweden; Switzerland; Syria; Tripolitania; Tunisia;
Turkey; Union of Soviet Socialist Republics; United States of America; Venezuela.
COMPANIES AND ORGANIZATIONS (33): African Direct Telegraph Co.; All America Cables Inc.; Amalgamated Wireless (Australasia); Commercial Cable Company; Compagnie francaise des cables telegraphiques; Compagnie generate de telegraphie sans fil; Compagnie Radio-France; Companhia Radiotelegraphica
Brasileira; Deutsch-Atlantische Telegraphengese/lschaft; Direct Spanish Telegraph Co.; Eastern and South
African Telegraph Co.; Eastern Extension Australasia and China Telegraph Co.; Eastern Telegraph Co.;
Europe and Azores Telegraph Co.; Grande Compagnie des Te/egraphes du Nord; Indo-European Telegraph
Co.; International Chamber of Commerce (Paris); Marconi's Wireless Telegraph Company; Mexican
Telegraph Co.; Pacific and European Telegraph Co.; Radio-Austria; Radio Corporation of America; River
Plate Telegraph Co.; Societe Anonyme beige de Cables te/egraphiques; Societe anonyme 'Internationale de
TSF; Societe Radio-Orient; Transradio AG fur draht/osen Uebersee-Verkehr; Transradio Espahola; Transradio Internacional, Compahla Radiotelegraflca Espahola Argentina SA; West African Telegraph Co.; West
Coast of America Telegraph Co.; Western Telegraph Co.; Western Union Telegraph Co.
CHAIRMAN: Mr. L. Delthioux, Director General for Telegraphy and Telephony (Belgium).
VICE-CHAIRMAN: Ir. J. Pierart, Director for Telegraph Operation and Administration (Belgium).
DECISIONS: Signature of a protocol on code languages supplementing and amending the International Service
Regulations annexed to the St. Petersburg International Telegraph Convention (revised text, Paris, 1925,
Berne edition); decision to convene the next International Telegraph Conference in Madrid in 1932 at the
same time as the Radiotelegraph Conference.
FINAL ACTS: Documents of the International Telegraph Conference of Brussels (1928), published by the
International Bureau of the Telegraph Union (Berne, International Bureau of the Telegraph Union, 1928).
(Fren ch )

— List of participants
— Rules of procedure of the Brussels Conference
— Chronological table of the Brussels Conference
— Note by the International Bureau
— Statement by the Delegation of Belgium
— Proposals, suggestions and remarks made during the Brussels Conference
— Records of the Plenary Meetings
— Protocol supplementing and amending the International Service Regulations
— Note by the International Bureau
— International Telegraph Convention of St. Petersburg
— International Service Regulations — Revised edition, Brussels 1928
— Subject index.
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the CGI.R

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):
Month
2

1

3

4

5

6

7

8

9

10

11

12

82

85

88

91

94

95

94

94

96

100

Year
1967
1968

75
79
102 103

Mean error in
months:
Period of
prediction
(months)

0

predictions calculated over the 12 preceding

1

2

3

4

5

Mean
+ 9.8 + 14.2 + 19.7 + 28.5 + 32.0 + 37.1
error
Standard
deviation
±20.7 ±17.9 ±14.1 ±14.0 ±15.8 ±15.1
of the error

lF2 (ionospheric index)*:
Month
2

1

3

4

5

6

7

8

9

92
111

89
98

108
93

11

12

111

116

10

Year
78
93 113 114 115
113 108 109 109 113

1967
1968

124 125

* 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 at 2800 MHz)**:
Month
Year
1967
1968

1

2

3

4

5

6

1

8

9

10

11

11

148
190

147
173

161
143

130
130

144
155

120
142

140
137

154
142

132

136

146

163

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

Forecasts:
12

Month
9

10

11

12

105

104

102

100

Year^~\^
1968
1969

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

1

2

98

96

Federal Observatory,

Estimated error in forecasts of R12 six months in advance: ± 10.

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

i

>F2

0

1

2

3

4

5

Mean error

+ 0.2

-0.2

-1.0

-1.6

-2.2

-2.7

Standard deviation
of the error

±5.1

±4.4

±4.1

±5.8

±7.9

±9.8

8

9

10

11

12
1

2

108

120

119

118

116
114

(112)

****
Month

Year
1968
1969

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

x.

0

1

2

3

4

5

6

-2.2

-3.2

-4.3

-5.4

-6.5

-7.6

-8.8

±12.6

±17.0

±18.8

±19.3

±19.2

±18.9

±19.4

Month
9

10

11

12

155

149

148

151

Year^\^
1968
1969

1

2

3

4

5

6

151

141

137

139

144

140

***** Prediction by a method of extrapolation devised by the CCIR Secretariat,
pursuant to Resolution 30 of the Xlth CCIR Plenary Assembly (Oslo, 1966).
(Use of the electronic computer in predicting basic indices for ionospheric propagation).
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Analysis of R12r /F2 and 0 predictions in 1967
M12 mean error over 12 months
cr12 standard deviation of the error over 12 months

6

7

8

9

+ 41.9 +43.8 + 42.3 + 39.0
±16.1

±15.8 ±18.6 ±21.6

news
Japan:
. . . more than 10 million
telephone subscribers
□ The number of Japan's telephone subscribers
topped the ten million mark at the end of
April 1968. At the same time, the number of
telephones rose to about fifteen million.
It was in 1890 that the telephone service was
inaugurated in Tokyo and Yokohama with
subscribers of only 155 and 42 respectively.
After that, the service increased until, in 1943,
the number of subscribers totalled about a
million.
Although these figures show amazing increases,
there still remains an unsatisfied demand of
about two million. In order to deal with this
backlog, the Nippon Telegraph and Telephone
Public Corporation (NTT) started a Fourth
Five Year Plan this year, with the slogan —
—
" One subscriber per three households
NTT.

Corporation of Libya to engineer, furnish and
install a microwave/tropo-scatter communications system linking their headquarters operations at Tripoli with their main distribution
point of pipeline activity at Zueitina.
Installation of mobile units in vehicles for
pipeline work has now been completed; local
telephone exchanges and systems will be
installed and integrated into all systems and
facilities upon completion of the tropo and
microwave system. — Northrop Page.

Microwave link in East Pakistan
□ A microwave link intended to supplement
an existing VHF system established in 1961 is
being ordered by the Pakistan Administration.
It is scheduled for completion in 1969. — Telecommunications Reports.

New data transmission services
. . . more than 20 million
television sets

□ Recent statistics show that more than
20 million Japanese households have a television
set. Japan thus takes second place after the
United States (74 million), and ahead of Great
Britain (14 million) and the Federal Republic
of Germany (12 million). — Informations
UNESCO.

Expansion of telephone system
in Uruguay
□ Within the next seven years, Uruguay is to
double the number of its telephone connexions and thus substantially increase the productive capacity of the country. Recently, the
Uruguayan telephone authorities (UTE) placed
an order with Siemens which will provide
91,400 telephone connexions using EMD
switches, in Montevideo and 23 other towns.
The associated DDD equipment to be supplied
will also use EMD switches. All telephone
subscribers in the towns referred to will soon
be able to reach one another by direct dialling.
— Siemens.

Venezuelan telex network
□ The Compahla Anonima Nacional Telefonos
de Venezuela (CANTV) has awarded a contract
to Siemens for the supply and installation of
the national telex network. The contract comprises eleven exchanges with a total of 1,320 line
units, the necessary transmission equipment
and the international exchange. The contract
is valued at about ten million German marks.—
Siemens.

Microwave/tropospheric scatter
system in Libya
□ Page Communications Engineers has been
awarded a contract by Occidental Petroleum

in Canada
□ New data transmission services
opened at the beginning of July in Canada.
are expected to increase greatly the
distance commercial use of time-shared
puters in that country.

were
They
long
com-

A Data-Line II service will provide transmission
speeds of up to 250 words/minute and a Data
Line III will offer up to 2500 words/minute.
While under the existing system normal long
distance or private line charges apply to calls
between users and computers, with the new
services charges will be made on a flat-rate
basis for calls originating from any of 13 geographically defined areas. — Telecommunications Reports.

Introduction of
colour television in Sweden
□ The Swedish Government recently announced its decision that the official start of
regular colour-television broadcasting would
take place on 1st April, 1970. An initial average
of six hours per week is planned, increasing
gradually to reach twenty hours weekly by
July, 1973. Approximately 40% of the colour
programmes will be produced locally by Sveriges Radio, the remainder being imported films
and tape-recordings, or obtained through
Eurovision exchanges. — EBU Review.

Inauguration of the
first television transmitter
in Spanish Guinea
□ On 20 July 1968 a television transmitter was
inaugurated in Santa Isabel, Fernando Poo
(Spanish Guinea). The transmitter is operating

in accordance with the technical characteristics
laid down by the African VHF/UHF Broadcasting Conference, Geneva 1963. — Spanish
Administration.

"AIRLORD" electronic passenger
handling system for
Italian airports
□ The airports Linate and Malpensa near
Milan, Italy, are to be equipped with a one
million United States dollars computer-controlled passenger handling and load control
system supplied by Philips, Netherlands. This
system, known under the name AIRLORD —
for Airlines Load Optimization Recording and
Display — is already in service for KLM Royal
Dutch Airlines at the new airport of Schiphol
Amsterdam.
The rapid increase of air travel and the appearance next year of the first Jumbo Jets,
seating 400 and more passengers, necessitates
a fast and precise pre-departure passenger
handling and load control, in order to avoid
unnecessary delays and slow turn around of
these gigantic planes, but ensuring nevertheless a maximum pay load. The AIRLORD system
at Schiphol is said to have coped comfortably
with the heaviest demands.
Over 1 / million passengers handled

The AIRLORD system, which made its debut
last year at Schiphol, is designed to speed up
passenger check-in and to raise the payload of
passenger aircraft to its maximum. The heart
of the system is a computer in which all data
such as number of available seats, weight of
baggage, freight, airmail, destinations, departure times, etc. of the various flights can be
stored. Details of passengers reporting to the
counters are quickly entered in the system by a
passenger check-in unit. All passenger reporting
positions, freight-, mail- and catering-departments forward their information in this way to
one single central point: the flight control
centre, where an accurate second-by-second
record is presented of passenger check-in and
loading of freight.
The two Milan airports Linate and Malpensa
are about 60 km apart. Linate handles national
and international and Malpensa only intercontinental air traffic.
The heart of the AIRLORD system is a duplicated computer; the system is spread over the
two airports. Information is exchanged at high
speed via special telephone lines between the
computer and the distant check-in equipment.
Linate has 25 passenger check-in units and
Malpensa 18.
The Milan AIRLORD system can store information on 55 flights to 100 destinations. In this
configuration the system is capable of handling
approximately 1700 passengers per hour on
both airfields.
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period, Iran hopes to be able either to retire
the open wire long distance network or convert segments of it into service between points
less than 160 kilometres apart.
The main telephone and telegraph load will be
shifted to a new microwave network, parts of
which have been completed and parts of which
are under construction. When finished, the
new system will form a giant " X " on the map
of Iran, with all major cities and towns connected to it by feeder lines.
There are now 193 000 dial, and 36 000 non-dial
telephones in Iranian cities. In the current fiveyear period, plans call for the installation of
300 000 telephones, and the establishment or
improvement of automatic systems in 57 provincial towns.
The plan for externa! communications includes
a satellite ground station which will start
operations with 24 telephone channels connecting Iran to five European countries and the
United States; two radiotelephone networks
with a total of four channels for communications
with Asian and eastern European countries. —
Telecommunications Reports.

Extension of telecommunications
in Switzerland
(Philips)

Extension of telecommunications

Electronic passenger handling system AIRLORD

in Cameroon

r

□ As part of the agreements and contracts
concluded under the telecommunication section of its second 5-year Plan, the Government
of the Federal Republic of Cameroon has
appointed the CGCT (Compagnie generate de
constructions telephoniques) to build at Douala
an automatic telephone exchange equipped with
the Pentaconta crossbar system (with an initital
capacity of 6000 lines that can be expanded to
10 000 and a 4-wire transit centre providing
120 circuits in the first position and 300 in the
last position.
The Cameroon Telecommunication Administration is planning to build a microwave link
as part of the large telecommunication improvement programme recently announced by the
government. — CGCT; Telecommunications
Reports.

Iran's five-year plan includes
large expenditures for
communications
Traffic statistics already indicate that extensive
automation of passenger check-in and freight
loading is an urgent necessity for efficient
operation. In 1967 the two Milan airports
handled over 2 million passengers, 7 million kg
of airmail and 48 million kg of air freight and
by 1971 the traffic through the two airports
will have doubled and the freight by weight
will have trebled. — Philips Telecommunication.

t
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□ Expenditures totalling some 386 000 000
United States dollars will go toward improvement of communications services during Iran's
fourth five-year plan, continuing to March,
1973, according to a report issued in July 1968.
Of the total, 80% will be for the modernization
of the country's urban, long distance, and
overseas telephone networks. In the five-year
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□ Now that the automatic telex service from
Switzerland is in operation with almost all
European countries as well as Canada and the
United States of America, direct dialling is
being extended to Africa.
As from 1 August 1968, Swiss telex subscribers
may set up their own calls to Algeria simply by
dialling the international code 029 followed by
the number of the Algerian correspondent.
As in all automatic telex connexions, calls
set up directly with Algeria are charged for in
units of 10 centimes. In this relation, each unit
corresponds to 2.4 seconds of conversation.
Moreover, a direct telex circuit by radio has
been opened between Switzerland and Bahrein,
in the Persian Gulf, through Radio Suisse SA.
The territories of Qatar, Mascat and Dubai also
may be reached by this circuit.
A special line for data transmission has been
opened between a chemical factory in Basle and
a large electronic computer centre in Dusseldorf.
A fixed station for radiotelephone calls with
vehicles has been brought into service at Pizzo
Matro. With the stations already established at
Monte Generoso, at Castione and near Locarno,
most of southern Switzerland is now accessible
by radiotelephony.
The telex service continues to expand, with
increases of 13.5% in inland calls, 15.3% in
European calls, 29.2% in extra-European calls
and 8.3% in transit traffic. There were 8984 subscribers in the telex network at the end of
June 1968.

news

During the first half of 1968, telephone traffic in
Switzerland increased by 7.2% for local calls
and 7.4% for long-distance calls; outgoing,
incoming and transit international calls increased by 12.4%, 13.8% and 5.9%, respectively. At the end of June 1968, there were
1 684 882 connections and 2 608 239 telephone
sets in the Swiss telephone network. In the
first six months of 1968, 47 506 connections
and 74 555 telephone sets were installed, i.e.
5.9% and 4.6% more than in the first half of

The New Zealand and Malaysian Administration has awarded GEC-AEI Telecommunications Limited of England an order for automatic

1967.

The Posts and Telecommunications Department
of Malaysia is buying four new rural automatic
exchanges for Sarawak, and an existing exchange
will be extended.

With regard to telegraph traffic, the number of
inland telegrams fell by 2.1% and international
telegrams by 4.8%, while transit telegrams
increased by 6.8%. — Swiss PTT.

Expansion of telecommunications
in the United Kingdom
□ Telephone users in the United Kingdom
made 281 million trunk calls in the second
quarter this year, 11.3 per cent more than in
the three months ended 30 June, 1967.
Of the total, 65.5 per cent were dialled direct
by customers, compared with 60.2 per cent in
the second quarter of 1967.

telephone exchange equipment.

Equipment forsome4000 newtelephone lines is
being supplied to the New Zealand Post Office,
involving extensions to five exchanges — Gonville, Gleneden, Westport Central, Stokes
Valley and Harewood. Equipment will also be
provided for use in many other parts of New
Zealand.

In order to facilitate network operations, work
will shortly be completed on linking the
four programme-originating television stations
of the New Zealand Broadcasting Commission
at Auckland, Wellington, Christchurch and
Dunedin, whose programmes are each relayed
by several high-power rebroadcast stations.
This will be of great advantage in eliminating
the delays and inflexibility inherent in the
present system of distributing tape-recordings
of films. — ITT; GEC-; AEI; EBU.

agency will be available to all countries throughout the world.
Crown Communications, which started this
year, is being run by the United Kingdom
Crown Agents in close association with the
United Kingdom Post Office. The Post Office
is to supply the communication-satellite knowhow and expertise.
Post Office engineers collaborating on this
project include two senior engineers who were
formerly the Director of Experimental Research and the Engineer in Charge at the
Goonhilly Earth Station.
The new agency offers a complete range of
services from traffic and feasibility studies, to
the preparation of specifications for earth
stations, tender recommendations, initial cost
studies, financial advice and, if required,
financial assistance. Project supervision, acceptance testing, commissioning, and the training
of personnel for operation and maintenance
duties are also available.
Crown Communications is independent of all
manufacturing organizations and offers impartial advice and recommendations to Telecommunications Administrations. — United Kingdom GPO.

Over 100 000 radio transmitters for private
two-way communication are now licensed by
the Post Office in the United Kingdom.

Installation of earth stations ...

Users range from the police, ambulances, taxis
and motoring organizations, to doctors, public
utilities (electricity, gas, water, etc.), organisers
of sporting events and mountain rescue teams.

. . . first permanent earth station
in Latin America becomes
operational in Chile

— United Kingdom GPO

□ The first permanent earth station in Latin
America for satellite communications has
become operational in Chile, according to an
announcement made on 22 July.

Expansion of telecommunications
in Malaysia and New Zealand

The station serves as a ground terminal for
voice, television, and data communications to
and from an lntelsat-ll satellite in synchronous
orbit 36 000 kms over the Atlantic Ocean. The
station was constructed by GT&E International
for Empresa Nacional de Telecomunicaciones
S.A. (ENTEL), a company established in 1964
with responsibility for Chile's long-distance
telecommunications.

□ The Malaysian Telecommunications Department has awarded a contract to Standard
Telephones and Cables Pty. Limited of Sydney,
Australia, for radio links.
The contract calls for the supply initially of alltransistorized VHF/UHF radio transmitters and
receivers for spur routes linking smaller towns
with the main trunk telephone system. There
will be 21 VHF links capable of earring 24 telephone channels each, and 5 UHF links to carry
60 channels.
The new equipment will expand direct telephone subscriber trunk dialling in the rural
areas of west Malaysia and Sarawak.
Developed by STC especially to meet the rugged
climatic conditions encountered in the outback and tropical north of Australia, the equipment is ideally suited to Malaysia.
It can operate completely unattended for long
periods and requires very little maintenance.
Being fully transistorized, power consumption
is minimal, making installation possible in areas
where mains power is not available.

Unattended automatic telephone exchange equipment being wired at the Coventry headquarters of
GEC-AEI Telecommunications Limited.

Consultative service for
satellite communications systems
□ Projects ranging from a simple preliminary
survey to the provision of a complete earth
station for satellite communications are to be
undertaken by the new advisory and consultative agency of the United Kingdom called
Crown Communications. The services of the

Radio signals are transmitted and received at
the facility by the largest size antenna presently
used by a commercial earth station — a dishshaped structure 30 metres in diameter, about
the height of a 10-storey building.
The earth station enables Chile to transmit and
receive television programmes directly to
and from other countries for the first time,
as well as to establish high-quality international telephone, telegraph, and data communications. Chile, like most Latin American
countries, previously had to rely for voice
communications on high-frequency radio which
has low capacity and, at times, provides poor
reception and transmission.
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The Chile earth station, which was completed
in about twelve months, is located near Longovillo, about 22 km southwest of Santiago, the
capital. The earth station was constructed
according to detailed specifications established
by ENTEL. — GT&E.

technical
news

ITT Jennings' miniature vacuum coaxial relay

Although extremely small, the ITT Jennings
new coaxial relay will easily handle 500 watts
CW power at 30 MHz.
The vacuum-enclosed contacts have the lowest
possible resistance, which permits insertion
losses of less than 0.1 dB. Frequency range is
Oto 40 MHz.

European data communication

(GT&E)
The dish-shaped antenna which is 30 metres in
diameter, about the height of a 10-storey building.

Personnel changes ...
... in Afghanistan
□ Mr. Azizullah Zahir, former President of
the Telecommunication Department of the
Ministry of Communications, has been appointed Deputy Minister of Communications.
Mr. Sayed Mohammed Nassim Alawi, former
Director General and Chief of the Telecommunication Office, Kabul, has been appointed
President of the Telecommunication Department of the Ministry of Communications.
Mr. Mohammed Zaman, former Director of
Telegraph Services, has been appointed Director General and Chief of the Telecommunication Office, Kabul.
in Argentina
□ Mr. Aldo Santiago Irrera has been appointed
Director General for Telecommunications.
Mr. Alberto Manuel Englebert has been appointed Director-General for Administration.
Colonel Oscar R. J. Dietrich, Assistant Secretary of State for Communications, Mr. Miguel A.
Amespil, Director General for Co-ordination,
Mr. Juan J. Vulcano, Deputy Director-General
for Co-ordination, and Mr. Florentino Batalla,
Director-General for Administration a.i., have
taken up other posts.
486

□ Problems raised by the rapid spread of
computers linked to telecommunication networks for on-line working were among important questions discussed by the sub-working
group of CEPT (Conference of European
Telecommunication Administrations) which
ended a one-week conference in London on
July 19.
The meeting, attended by representatives from
ten European Telecommunications Administrations, was called to consider the characteristics
required for networks for data communications.
Of particular interest and importance was the
multi-access computer (especially in the form
of computer bureaux) linked to remote keyboard instruments such as teleprinters. An
increasing need was foreseen for high-speed
data transmission, for example, at the rate of
48 kbit/sec. recently recommended by the
Study Group Special " A " of the CCITT.
Characteristics which a future network should
have in order to be able to cater for a wide
range of facilities and types of user were discussed. These characteristics will be kept under
review as information on economic factors and
data traffic characteristics becomes available.
The meeting of the sub-working group arose
from the study of a possible need for a special
data network commissioned by the Plenary
Assembly of CEPT at Rome in April 1967 in
the light of the world-wide study being undertaken by the CCITT. — United Kingdom GPO.

New miniature vacuum coaxial
relay
□ A new miniature vacuum coaxial relay has
been developed by the International Telephone
and Telegraph Corporation (ITT).
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This unit weighs only 85 g. and measures but
57 mm by 38 mm. The interrupting element is
a low-cost Jennings vacuum ceramic relay in an
economical stamped metal housing equipped
with standard BNC or TNC connectors.
The vacuum dielectric and rugged construction
result in good reliability for transmit-receive
applications in aircraft or any mobile communication equipment. The flat rectangular configuration lends itself to high-density packaging. It
can also be used in coaxial communication
matrices or data acquisition matrices with
broadband requirements. — ITT.

Carrier-frequency level
measuring equipment
□ A carrier-frequency level measuring device
developed by Siemens has a range from 10 kHz
to 25 MHz. It has crystal-accurate spectrum
lock-in every 1 kHz and has a frequency error
of only ±1 x10-6. The absolute level error is of
the order of ±0.1 dB (±0.01 Np). Relative
level changes of one hundredth of one decibel
(corresponding to a power or voltage level of
1/10th of one per cent) can be recorded. It is
suitable for precise selective measurements in
communication systems, particularly over
coaxial cables. The accuracy of the transmitted
and measured levels is said to be considerably
higher with this apparatus than with earlier
conventional equipment.
The measuring device is composed of three
units; level generator W 2021 and frequency
generator G 2021 form the level oscillator;
level detector D 2021 and frequency generator
G 2021 form the level meter. Since the frequency generator is of the same type in both
cases, the set-up for measurements with common frequency variation of oscillator and
detector, for example, can be established using
the level oscillator, the level detector and one
frequency generator.

news

The setting range of the transmitting level
covers 80 dB (9 Np) in steps of 0.1 dB (0.01 Np)
corresponding to a voltage ratio of 1 to 10 000.
The built-in calibrated level scale-spread device
permits difference readings down to 0.01 dB.
The frequency range up to 25 MHz can also be
covered continuously. An improvement over
earlier equipment is the facility whereby the
frequency can be set, with great accuracy and
time stability, at all multiples of 1 kHz by
locking-in on an integral crystal standard in
steps of 100 kHz and 1 kHz. In addition, continuous frequency variation is possible with a
netting accuracy of at least ±20 Hz without
recalibration.
The main field of use for the set-up is in attenuation measurements from 0.01 dB to 110 dB on
quadripoles. For example, using the level meter
it is possible to make a simple analysis of the
signals received with respect to level and frequency. Separate and correct measurement of
signals with adjacent frequencies is made
possible by the extremely narrow 3-dB bandwidth of only 20 Hz. The accuracy with which
each frequency can be set is said to render a
frequency counter superfluous. This same
netting accuracy also permits measurements,
particularly pilot measurements, on carrierfrequency systems during operation. The
advantages of the high level and measuring
accuracy are still available when the level
measuring set-up is combined with the sweep
attachment which will be on the market
shortly. — Siemens.

The VHF maritime mobile service has been
available to coastal shipping since 1964.
However there is still the problem of many
blind areas situated behind islands and between
parts of the. indented coastline. To solve this
problem, two kinds of 150 MHz satellite
repeaters were developed. One is a boostertype repeater with 1 watt transmitting power
which receives and amplifies the radio waves
transmitted from the master station (or from
the ship), and retransmits them on the same
frequency to the ship (or to the master station).
The other is a frequency-locked type repeater
with 10 watt transmitting power, the frequency
of which is remote-controlled from the master
station over a wire or a carrier transmission
line. In addition, the latter system is designed
so that after a selective call is made, the signal
with the better signal-to-noise ratio is selected
from the two signals received at the master and
the satellite stations, and the inferior signal is
switched off automatically in order to avoid
interference in the overlap area.
Based on the successful test, satellite stations
are to be constructed for practical use in Tokyo
and Nagasaki early next year. — NTT.

Test of cathode ray device to
improve telegram service
□ Use of cathode ray devices to facilitate the
transmission of telegrams telephoned to its
New York City recording bureau is now being
tested by the Western Union Telegraph
Company.
The content of the telegram dictated over the
telephone is typed by an operator and then the
typed letters appear instantly on the cathode
ray tube screen where the telegram can be
edited. Then, by the push of the button, the
message is put on tape and started on its way
for transmission. — Telecommunications Reports.

Radar pictures sent by
commercial telephone in
Weather Bureau test
(Siemens)
Carrier-frequency level measuring equipment,
10 kHz to 25 MHz, used here for measurements on
attenuators.

Field test of satellite repeaters
in the VHF maritime mobile
radio telephone service
□ In February 1968, a field test of solid-state
satellite repeaters for use in the VHF maritime
mobile telephone service was carried out at
Hiroshima.

□ Weather radar pictures from Pittsburgh,
Pennsylvania, were transmitted successfully
over commercial telephone lines to the
Weather Bureau's Silver Spring, Maryland,
headquarters during recent tests.
While the tests were only to prove the feasibility of such remote radar picture transmissions, the Weather Bureau is hopeful that this
experiment will prove to be the first step in
the establishment of a nation-wide system.
The reception of pictures from weather radars
across the United States would be a valuable
asset to forecasters at such installations as the

Weather Bureau's National Severe Storms
Forecast Center in Kansas City, where predictions of tornadoes and other violent storms
are made for the entire nation.
Weather radar reveals local cloud and precipitation information, which can be the first indication of severe weather to come.
Radar and telephone transmission systems are
already operational in several sections of the
country, according to the Weather Bureau,
but these systems use specially conditioned,
leased telephone lines.
During the recent tests, modifications were
made to transmitting and receiving equipment
in Pittsburg and Silver Spring, and a normally
dialled telephone call was all that was necessary
to trigger the radar picture transmissions. —
United States Department of Commerce.

Satellite tracking of
vehicles and balloons
□ The track of a specially equipped automobile has been located repeatedly within
305 km of its actual route on the BaltimoreWashington parkway by a satellite stationed
36 000 km above the Earth.
This test is one of several currently being conducted by NASA's Goddard Space Flight Center, Greenbelt, Maryland, with the ATS-3
(Applications Technology Satellite).* The auto
was moving at 65 km an hour and the satellite
was in stationary orbit over Brazil.
In three other tests recently concluded,
ATS-3 tracked, and located a small boat in
Chesapeake Bay, a NASA calibration aeroplane
and a Coast and Geodetic Survey ship, Discoverer, operating in the Caribbean.
In the OPLE (Omega Position Location Equipment)
tests, Goddard engineers were able to determine the position of ships. Preliminary reviews
of the data indicate accuracy within two or
three kilometres, and aircraft position accuracy
within eight kilometres of position in flight.
Aircraft position accuracy varies with speed and
depends on whether the 'plane is on a straight
or turning course.
The OPLE system, designed primarily as a
meteorological experiment for tracking balloons or floating buoys, can receive information
from as many as 40 balloons every three
minutes. Meteorologists believe that if a system such as OPLE can track several hundred
balloons on a global basis, new light will be
shed on wind circulation in the atmosphere
and its effect on weather.
The OPLE system consists of a control centre
at Goddard, the ATS-3 satellite, an 11 kg OPLE
electronic package, all working in conjunction

* See Telecommunication
1967, p. 473.
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with the Navy's Omega navigation network
which transmits VLF 24 hours daily.

California. The Mojave facility will transmit the

The operation of the equipment known as the

material to the spacecraft, which will then relay

The phase change between the VLF signals
received at Goddard directly from Omega

it through a VHF transponder to any properly
equipped receiving station within line of sight

ITT Model 4007AB is essentially automatic and
does not require a skilled or highly trained

stations and those which travelled via ATS-3
determine, with no delay, the position of any

of the satellite.

one platform. Omega VLF

stations at Mojave or Rosman, North Carolina,
from the cameras aboard ATS-3 will be re-

cessor, each about as large as a medium size
suitcase; a conventional teleprinter with a

scanned and transmitted according toWEFAX

shoe-box-sized unit for punching paper tape;
and an antenna pre-amplifier assembly. The

signals

are

con-

verted to VHF when they reach an OPLE
package and are received at Goddard via
ATS-3. — NASA.

Photographs

received

by

the

ATS

ground

standards.

usefulness of the

The experiment with ATS-3 is an extension of
the ATS-1 WEFAX test in the Pacific. —

or mounting the equipment is completely
flexible and depends on the convenience of the
user. A variety of optional accessories can be
added.

the quality, legibility, and

four continents
□ Weather maps, charts, and photographs will
be relayed by a United States satellite to

It consists of the navigation receiver and a
general-purpose shipboard data pro-

small

actual antenna is a cone-shaped unit 1 metre
across the base and 125 cm high. Packaging

Participating stations will be asked to evaluate

ATS-3 to relay weather data to

operator.

material received.

United States Department of Commerce.
Operation of the navigation system

receiving stations throughout South America
and most of North America, Africa, and
Western Europe, in an experiment scheduled
to begin in September. Several test transmis-

A group of United States Navy satellites circles
the earth continually, crossing over the North

Space satellites guide
commercial shipping by means

and South Poles. Each satellite, broadcasting
signals continuously announcing its position,

Called WEFAX, for weather facsimile experi-

of a new shipboard

orbits the earth every 108 minutes. With four

ment, the project is a joint effort of the United

navigation system

satellites in orbit, the average time between

States Department of Commerce's Environmental Science Services Administration and

□ Space satellites, 965 kilometres above the

passes at, for example, 30° latitude would be
60 minutes for a precision navigational fix.

the National Aeronautics and Space Administration (NASA).

earth, are guiding ships at sea with an accuracy
of about 1/10th of a nautical mile, anywhere in

depending on the

The WEFAX experiment is a step toward the

any weather.

satellites and the location of the particular

development

The equipment, enabling commercial shipping
to navigate via satellite signals, was announced

sions were made during July and August.

of

an

economical

world-wide

weather data distribution system. Under the
World

Weather
established in

in July 1968 by a Division of International
Telephone and Telegraph Corporation.

Washington, D.C., Moscow and Melbourne, to

It makes use of existing polar orbiting satellites
of the United States Navy Navigational Satel-

Centres
collect
Three

Weather
already
and

Watch,
have

process

World

been

weather

earth-synchronous

information.
satellites, equally

spaced around the Equator, could relay the
products of these centres to every city on

lite System, or NNSS, operational since 1964
and now available to most nations.
The equipment

earth.
To test the feasibility of such a global system,
weather information will be relayed by NASA's
ATS-3 (Applications Technology Satellite) to
stations

equipped

to

receive

is already

used

by several

leading oil and geophysical companies. Scientific
organizations in the United States and Canada
also have purchased the equipment.

cloud-cover

pictures from the Automatic Picture Transmission (APT) systems on ESSA and Nimbus
spacecraft. With ATS-3 in an earth-synch-

However, the exact intervals vary continuously
relative positions of the

ship.
The United States Navy determines the exact
orbit of each satellite by radar measurements
processed by computers on the ground. This
information is fed back twice daily into electronic

" memories "

aboard

the

satellites.

Then, as each satellite orbits, it broadcasts its
exact location every two minutes.
On board ship, meantime, the ITT equipment
determines the position of the vessel with
respect to the satellite's known location at the
instant of the broadcast. It does this by automatically measuring variations in the broadcast
frequency received from each satellite as it
passes. These variations are due to the Doppler
effect.
The received frequency varies from the known
frequency broadcast by the satellite in exactly

ronous orbit above the Equator at 47° West,
more than 150 APT stations in some thirty
nations will be able to acquire the WEFAX
transmissions by changing a crystal in their

predictable amounts, depending on the satellite's distance from the ship. The shipboard
computer processes these figures, determines

receiving equipment.

the exact position and prints out the results
on the shipboard teleprinter. — ITT.

The material to be transmitted — charts, maps,
predictions, tabulations, and satellite cloudcover photographs — will be selected for its
usefulness to stations within receiving range.
Meteorological charts will be prepared by the
ESSA-Weather Bureau's National Meteorological Center, and

photographs from ESSA
spacecraft will be computer-processed into
facsimile format by ESSA's National Environmental Satellite Center. Both ESSA centres
are located in Suitland, Maryland.
From Suitland, the data will be sent by landline to NASA's ATS ground station at Mojave,
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(ITT)
Dr. Arnold Levine, vice president of ITT Federal
Laboratories, San Fernando, demonstrates the
new satellite navigation system
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Additional copies of the table « ITU
International Consultative Committees » (February 1968 issue) and of the
map « Earth stations » (August 1968
issue) may be obtained on request to
ITU, to the price of 2.— Swiss francs
and 2.50 Sw. fr. respectively.

SATELLITE LAUNCHINGS NOTIFIED DURING PERIOD
15 JULY TO 14 AUGUST 1968
Code name
Description

International
number

Date
Country

Perigee
Apogee

Period
Inclination

Frequencies
Transmitter
power

Cosmos-232

1968-60-A

USSR

16 July

202 km
352 km

89.8 min
65°

Cosmos-233

1968-61-A

USSR

18 July

210 km
1545 km

102.1 min
82°

Cosmos-234

1968-62-A

USSR

30 July

208 km
295 km

89.5 min
51.8°

No name

1968-63-A

United
States

6 Aug.

No name

1968-64-A

United
States

6 Aug.

109 km
452 km

90.1 min
/110.10

No name

1968-65-A

United
States

7 Aug.

149 km
253 km

88.4 min
82.0°

Explorer-39
Weight: 9.3 kg
3.6 m polkadotted sphere

1968-66-A

United
States

8 Aug.

673 km
2533 km

118.2 min
80.6°

136.620 MHz
50 mW

Air Density Explorer: see Ideas and
Achievements, p. 451

Explorer-40
Weight: 69.6 kg
six-sided cylinder
diameter: 76.2 cm
height: 73.7 cm

1968-66-B

United
States

8 Aug.

680 km
2533 km

118.3 min
80.6°

136.290 MHz
250 mW
400.650 MHz
0.8 W

Injun Explorer: see Ideas and
Achievements, p. 451

Cosmos-235

1968-67-A

USSR

9 Aug.

203 km
283 km

89.3 min
51.8°

19.995 MHz

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

ATS-4
Weight: 392 kg
Cylinder length:
1.8 m,
diameter: 1.4 m
four gravity
gradient booms
two 13.7 meter
damper booms

1968-68-A

USSR

10 Aug.

219 km
767 km

94.5 min
29.0°

4119.599 and
4178.591 MHz
320W
4135.946 and
4195.172 MHz
8W
136.470 and
137.350 MHz
2W

Applications Technology Satellite,
gravity gradient stabilization, Meteorological Television Camera,
Communication and Ion Engine
experiments planned. Due to malfunction of launch vehicle the
planned synchronous orbit was
not obtained and the satellite is
tumbling.

—

19.995 MHz

Observations

Decayed on 24 July 1968. Carried
scientific apparatus, radiosystem
for precise measurements of orbital elements and radiotelemetry
system

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

19.995 MHz

—

Decayed on 5 August. Carried
scientific apparatus, radiosystems
for precise measurements of orbital elements and radiotelemetry
system

—

—

—

Sources: COSPAR, NASA, Specialized Press
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telephilately

TELECOMMUNICA TION
EMBLEM

ROUMANIA
A new series of ordinary postage stamps
includes a red stamp at 10 bani, small vertical format, perf. 131/2, showing postal and
telecommunication emblems.

PATRON SAINT OF
TELECOMMUNICA TIO NS

ARGENTINE
On 23 March 1968, the Argentine Administration issued a pink stamp at 20 pesos,
vertical format, perf. 131/), depicting the
Archangel Gabriel, patron saint of military
communications, on watermarked paper.(l)

TELEPHONY

COLOMBIA
The series commemorating the 21st anniversary of the unification of telecommunications includes a 50 centavos airmail
stamp, black, yellow, red and green, vertical format, perf. 13 V2 x 14, representing
the light signals of an exchange (quantity
issued: 3 600 000).

ROUMANIA
The new series of ordinary stamps includes
an orange one at 50 bani, small vertical
format, perf. 13V2, showing a telephone
set.
TELEGRAPH Y—TELEX

ROUMANIA
VATICAN CITY
Two airmail stamps (one lilac-brown at
1000 lire, the other black at 1500 lire) were
issued on 12 March by the Vatican Administration and show the Archangel Gabriel.
Vertical format, printed on watermarked
straw paper, perf. 13 V2 X 14.

OPTICAL
TELECOMMUNICA TIONS

MALDIVE ISLANDS
A series devoted to the Boy Scout movement, issued on 1 January 1968, includes
two stamps (one yellow, brown and green
at 2 larees, the other red, brown and violet
at 25 larees), vertical format, perf. 14^,
depicting boy scouts making optical
signals. (2)

TELECOMMUNICA TION
NETWORK

COLOMBIA
On the occasion of the 21st anniversary of
the unification of telecommunications, the
Colombian Administration issued a series
of stamps on 14 May 1968 which includes
a stamp at 1 peso, grey, blue, green and
red, showing a plan of the Colombian
telecommunication network. Vertical format, perf. 131/2 X 14, printed in lithograph
by Thomas de la Rue, Colombia (quantity
issued: 2 million).
490

The new series of ordinary stamps includes
a violet stamp at 5 lei, large horizontal
format, perf. 131/2, showing a telex set. (3)
RADIO

COLOMBIA
The series commemorating the 21st anniversary of the unification of Colombian
telecommunications includes a 50 centavos
stamp, green, yellow, red, black and brown,
vertical format, perf. 1314 X 14, depicting
a row of antenna masts (quantity issued:
2 000 000).

IVORY COAST
For Stamp Day on 9 March 1968, the
Ivory Coast Administration issued a 30franc stamp, vertical format, perf. 13,
showing the radio station at Tabou.
Designed by P. Gandon, the stamp was
engraved by R. Fenneteaux and printed
by the Atelier de fabrication des timbresposte, Paris. (4)

ROUMANIA
A series issued on 4 June 1968 in honour
of the Pioneer movement includes a stamp
in long horizontal format showing pioneers
listening to a radio broadcast.

CZECHOSLOVAKIA
In connection with the 45th anniversary of
broadcasting in Czechoslovakia, the Administration issued on 29 April 1968 a 30heller stamp, ultramarine, black and car-

TELECOMMUNICATION JOURNAL - VOL. 35 - IX/1968

mine, showing a frame antenna emitting
radio waves.
— To commemorate the International Philately Exhibition,PRAGA, 1968, the Czech
Administration issued a 40-heller stamp,
black, blue, yellow and green, showing the
new radio building in Prague.
TELEVISION

CAMEROON
A series devoted to satellite communications issued on 20 April 1968 includes two
airmail stamps, at 20 and 40 francs,
showing a television set and bearing the
inscriptions Explorer VI, 7 August 1959
and Molnya, 23 April 1965, respectively.
Horizontal format, polychrome, perf. 13,
designed and engraved by A. Decaris,
printed by the Atelier de fabrication des
timbres-poste, Paris.

ROUMANIA
The ordinary series includes a brown stamp
at 1.55 lei, showing a television receiver,
and a blue stamp at 2.40 lei, showing the
television station at Bucegi. (5)

CZECHOSLOVAKIA
For the 15th anniversary of the television
service, the Czechoslovak Administration
issued on 29 April 1968 a 30 heller stamp,
ultramarine, black and carmine, designed
by Karel Vodak and engraved by Jan
Mracek, depicting the test pattern used in
Czechoslovakia. (6)
SATELLITE
COMMUNICA TIONS

AUSTRALIA
A series devoted to the exploration of
outer space, issued on 20 March 1968,
includes a 25-cent stamp, blue, grey, black
and turquoise, vertical format, perf. 131/2,
depicting an Intelsat-II satellite and the
earth station at Moree. Printed in heliogravure, it was designed by J. Mason and
R. Ingpen. (7)

CAMEROON
On 20 April 1968, Cameroon devoted a
series of three polychrome airmail stamps,
at 20, 30 and 40 francs, to satellite communications. The first and third are described under " Television." The 30-franc
stamp shows a Molnya satellite. (8)

telephilately/review review

MA RITIME MOBILE SER VICE

COLOMBIA
The series devoted to the 21st anniversary
of the unification of telecommunications
includes a 1 peso airmail stamp, ultramarine, yellow and grey, vertical format,
perf. 13V2 X 14, showing a communication
satellite.

THAILAND
On 1 April 1968, the Thailand Administration issued two stamps devoted to space
communications: one at 50 satangs and
another at 3 bahts, both polychrome,
showing the Earth with an Intelsat-Il
satellite passing above. They were printed
in 6 000 000 and 1 000 000 copies, respectively, on watermarked paper and were
designed by Gloo Soeng Xuto and Suwan
Khan Boon.

■Ill
■1
FRENCH
Annates de radioelectricite. Groupe CSFCompagnie generate de telegraphie sans fil,
B.P. 2000, 78-Versailles. Annee 1968. N° 92.
P. 155-169. Biggi V., Courty A. Liaison tropospherique a frequence optimale. Analyse de
resultats experimentaux. Definition d'un systeme.
Annates des telecommunications. Centre national d'etudes des telecommunications, 38 rue

grey, showing an antenna for tracking
Apollo spacecraft.

NORFOLK ISLAND
A series issued on 18 June 1968, devoted to
old ships which served the Island, includes
a polychrome stamp at 1 dollar, showing
the Moinda (1931) with its aerials clearly
visible. It was designed and printed in
London by Harrison & Sons.

BARBADOS
A series issued on 29 March 1968 for
World Weather Day includes a polychrome
stamp at 3 cents depicting a radar antenna
used in the meteorological service.

ITU
MISCELLANEOUS
ANTIGUA
A series of four stamps, to commemorate
the inauguration of the observation station
for the Apollo project at Dow Hill, includes
a 4-cent stamp, dark blue, orange and

On the occasion of the interim meetings of
CCIR Study Groups X, XI and XII
(Palma, Majorca) and V, VI and VIII
(Boulder), the Spanish and United States
Administrations published covers reserved
for participants and used special postmarks.
J.S.

A list of articles in other technical publications which may be of interest to readers of the
Journal. The articles are listed under the language of the publication.

du General Leclerc, 92-Issy-les-Moulineaux.
Annee 1968. Nos 5-6. P. 129-140. Battesti /.,
Boithias L., Misme P. Calcul des affaiblissements en propagation transhorizon a partir
des parametres radiometeorologiques. — P.
141-154. Garampon G., Bonnet G. Extension de
la notion de fonction d'ambiguite a des signaux
aleatoires. — P. 155-169. Glandier G., Guerard
A., Truchet F. Calcul automatique des reseaux
electroniques: Le programme-cadre.
Cables et transmission. Societe mixte pour le

developpement de la technique des telecommunications sur cables, SOTELEC, 16 rue
de la Baume, Paris 8e. Annee 1968. N° 3.
P. 171-177. Vicarini J. C., Virol L. L'erreur
sur la frequence restituee; previsions et
actions correctives. — P. 178-192. Perinet G.,
Duval G., Baland P. Suppresseurs d'echo pour
circuits a temps de propagation eleve. — P.
205-225. Comte A., Dallemagne R., Fromageot A. Calcul des caracteristiques fondamentales des equipements de lignes a 2700
voies et a 10 800 voies. — P. 226-242. La
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Ma'ida P., Mergaux E., Tarassof A. La ligne
aerienne a tres large bande; ses caracteristiques, son exploitation.
Bulletin d'informations techniques des telecommunications. Direction generate des telecommunications, 20 avenue de Segur, 75Paris-7e. Annee 1968. N° 38. P. 1-9. Noat Th.,
Favier P. Les telecommunications et les Jeux
Olympiques d'Hiver (fevrier 1968). — P. 1019. van Deth H. Les grands abonnes dans le
reseau de Paris. — P. 31-38. Paricard G.
Situation actuelle et perspectives ouvertes par
la microelectronique dans les equipements de
telecommunications.

ENGLISH
EBU Review. European Broadcasting Union,
Administrative Office, 1 rue de Varembe,
CH-1211 Geneva 20. Year 1968. No. HOB
(General and Legal). P. 65-73. Shute J. V.
The struggle for intercontinental television.
Part II: The Intersat period.
Electronics. McGraw-Hill Building, 330 W
42nd Street, New York, N.Y. 10 036. Year
1968. No. 11. P. 225-226. Counter-revolution:
A mechanically despun antenna for communications satellite application.
Electronics World. 307 North Michigan
Avenue, Chicago, Illinois 60 601. Year 1968.
No. 5. P. 32-34, 80. Lawrence M. L. G. Communications via touch.
No. 6. P. 37-39. Lawrence L. G. Early warning
systems for earthquakes.
Fujitsu Scientific and Technical Journal.
Fujitsu Limited, 1015 Kanfikodanaka, Kanagawa-ken, Kawasaki-shi. Year 1968. No. 1.
P. 1-19. Kawashima M., Hinoshita S. A method
of the multichannel PCM synchronization. —
P. 21-67. Yamashita 77, Masuada 77., TakedaK.
11 GHz/960 CH microwave equipment for
short haul system.— P. 69-89. Ito Y., Komizo
H. Integrated 11 GHz band tunnel diode
amplifier.
IEEE Spectrum. The Institute of Electrical and
Electronics Engineers. Inc. 345 East 47 Street,

b

1

by William A. Rheinfelder, 2nd edition.

One bound volume; pp. 248, tables, diagrams.
22x14 cm. Published by TAB Books, Blue
Ridge Summit, Pennsylvania, 17 214, 1967.
Price: US $12.95.
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No. 7. P. 66-74. Horan J. J. Spacecraft infrared
imaging (Systems engineering aspects). —
P. 83-90. Altshuler E. E., Falcone V. J., Jr.,
Wulfsberg K. N. Atmospheric effects on propagation at millimeter wavelengths. — P. 95104. Eleccion M. X radiation from color
television receivers.
Journal of the Institute of Electronics and
Communication Engineers of Japan. KikaiShinko-Kaikan Building. Shiba Park 21-1-5,
Minatoku, Tokyo. (Articles in Japanese with
separate English summaries). Year 1967.
No. 11. P. 2049-2056. Sugihara K., Takemura
77, Edagawa H. The telephone circuit with
four winding transformer. — P. 2058-2063.
Inose 77., Kato M., Saito T., Nagaosa H.
" No-hole-in-the-multiple " alternate routing
system. — P. 2070-2077. Inose H., Saito T.
Trunking aspects of multistage time-division
switching network. — P. 2078-2085. Osatake
T., Kirisawa K. An orthogonal pulse code
modulation system. — P. 2108-2115. Okumura
Y., Ohmori E. Field strength and its variability
on the land-mobile radio wave propagation. —
P. 2116-2123. Yoshida F. Analysis of error
rates due to multi-path propagation in microwave OCM systems.
No. 12. P. 2259-2266. Abe A. Tango 77.,
Furukawa 77., Nishizawa J. Travelling-wave
field-effect transistors. — P. 2274-2279.
Kumamaru H. Wave transmission properties
of the corrugated sheath coaxial cable. —
P. 2315-2322. Matsuda S. Equalization and
crosstalk in PCM repeatered line using pairtype twin cable.
Journal of the Institution of Telecommunication
Engineers. Post Box No. 3012, New Delhi.
Year 1967.
No. 11. P. 407-413. Kosta S. P., Singh M. D.
Development of a circularly polarized L and S
band antenna with omnidirectional pattern. —

P. 414-417. Patel C. M. Anisotropy parameters of the irregularities in the E region of
the ionosphere over Ahmedabad. — P. 418427. Chadha K. C. Avalanche diodes as noise
sources.
Year 1968. No. 4. P. 161-168. Bhagavat G. K.,
Nandedkar D. P. Dielectric measurements in
plasma at very high frequencies (150-200 Mc/s).
OIRT Information. International Radio and
Television Organization, 15, U Mrazovky,
Praha 5. Year 1968. No. 5. P. 12-18. Hashimoto
H. The Tokyo Broadcasting System, commercial giant of Japan.
No. 7. P. 8-15. Neri I. Educational television
in the service of development.
Point to Point Telecommunications. The Marconi Company Limited, Chelmsford. Year
1968. No. 3. P. 130-142. Awcock R. L. J. The
Lincompex system. — P. 143-157. Madigan 77.,
Brown J. M. Satellite communications. Training of operational staff. — P. 158-168.
Currah A. D. " Thin line" tropospheric
scatter. — P. 169-182. Freeman C. P. Monitoring ARQ systems.
Postgen. East African Posts and Telecommunications Corporation, P.O. Box 30 314,
Nairobi. Year 1968. No. 50. P. 4-6. Giniver
E. M. Satellite communications in East
Africa.
Radio Science. Environmental Science Services
Administration, Boulder. Colorado, 80 302.
Year 1968. No. 5. (Special issue on Theory of
Antenna Arrays).

SPANISH
Revista espanola de electronics. Apartado 5252,
Barcelona. Ano 1968. N.° 165. P. 28-31.
Buj J. La bionica, ciencia de equipo: los
experimentos con los delfines, base para el
entendimiento con otros mundos. — P. 5457. Sen a A. TV: Amplificacion y cambio de
frecuencia VHF y UHF con transistores. —
P. 58-59. Miguel B. TV: Interferencias B-K. —
P. 78-79. Burgos J. La fiabilidad en la electronica (II).
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1

New York, N.Y. 10 017. Year 1968. No. 6.
P. 62-66. Flock W. L. Monitoring bird movements by radar. — P. 71-75. Horan J. J.
Spacecraft infrared imaging. (Principles and
applications).

The new second edition of this book covers
systems composed of uncorrelated components as well as fully integrated systems
with solid-state equipment.
It includes three new chapters on disadvantageous amplifier design concepts, high
level distribution, and principles of cable
powering, and shows how to modernize
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older systems using the new equipment
available.
It is a must for every individual with an
interest in day-to-day cable television
operation, as well as a handy reference
volume of straightforward answers to the
problems encountered almost daily in any
system.
A. El-Zanati

books/tenders/official announcements

HANDBOOK OF SEMICONDUCTOR
CIRCUITS 2
(TAB Book No. G-30).
One bound volume; pp. 448, diagrams.
23x16 cm. Published by TAB Books, Blue
Ridge Summit, Pennsylvania, 17 214, 1968.
Price: US $7.95.
2

With the ever-increasing use of transistor
circuits, engineers and technicians have a
growing need to know more about transistor circuits and how they work. This
handbook contains 124 examples of standard transistor circuits, complete with
operational data for amplifiers, oscillators,

KINGDOM OF MOROCCO
Tender No. 491 Tl/3
tenders

We should be obliged if any Administrations
wishing to make use of this column would
send us their tenders if possible two months
before the closing date for bids.

Tenders have been opened at the Ministry
of Posts and Telecommunications in Rabat
for supply of the assembly and installation
of terminal and intermediate HF equipment on the Tetouan-Berkane radio-relay
system.
The Specifications may be obtained from
the Ministry of Posts and Telecommunications, Telecommunications Division,
Bureau 408, Rabat. Tenders must reach
the Chief of the Telecommunications
Division not later than mid-day on
17 September 1968.

official

TELECOMMUNICATION
INTERNATIONAL
CONVENTION, MONTREUX, 1965

Brazil and Greece have ratified the InterConvention,
national
Telecommunication
Montreux, 1965.
The instruments of ratification were deposited
with the General Secretariat of the Union on
12 and 26 July 1968 respectively.
The People's Republic of Southern Yemen
has acceded to the International Telecommucation Convention, (Montreux, 1965).
The instrument of accession was deposited
with the General Secretariat on 15 August 1968.

A. El-Zanati

Tender No. 698 TA 1/2
Tenders are invited by the Ministry of
Posts, Telegraphs and Telephones in Rabat
for the automation of urban, suburban
and rural telephone networks.
The specifications may be consulted at the
PTT Ministry, Telecommunications Division, Bureau 408, Rabat, or may be obtained on request to the same address.
Requests for the submission of tenders
should reach the Head of the Telecommunications Division not later than noon
on 1 October 1968.

announcements

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

The Republic of Korea approved the abovementioned Acts, by letter dated 12 July 1968.

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

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

By letter dated 5 July 1968, Sierra Leone
approved the above-mentioned Acts.

Greece has ratified the Optional Additional
Protocol to the International Telecommunication Convention, Montreux, 1965, on the
Compulsory Settlement of Disputes.

CONVENTION ON THE PRIVILEGES AND
IMMUNITIES OF THE SPECIALIZED AGENCIES

The instrument of ratification was deposited
with the General Secretariat of the Union on
26 July 1968.

logic and switching circuits, power supplies,
and various nonlinear circuits. The purpose
of this handbook is to provide a comprehensive source of well-designed examples
of contemporary circuits.

The People's Republic of Bulgaria and the
Republic of Mali deposited with the Secretary-General of the United Nations, on 13 and
24 June 1968, respectively, their instruments of

accession to the Convention on the Privileges
and Immunities of the Specialized Agencies,
among which is the International Telecommunication Union.
In a communication received on 27 June 1968,
the Government of Malta notified the Secretary-General of the United Nations that it
considers itself bound, as from 21 September
1964 — the date of attainment of independence
by Malta — by the Convention on the Privileges
and Immunities of the Specialized Agencies
(among which is the International Telecommunication Union) the application of which
had been extended to its territory before the
attainment of independence.

INTERNATIONAL RADIO CONSULTATIVE
COMMITTEE (CCIR)

The Inter-American Association of Broadcasters (IAAB), Miami, has asked to participate as an international organization and with
a consultative status, to the work of the CCIR.
This request has been transmitted to all Members of the ITU by Circular-telegram dated
2 August 1968.
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official announcements

The IBM World Trade Europe Corporation, Paris, and Wandel und Goltermann,
Reutlingen, have been admitted to participate
in the work of the CCIR as industrial organizations, the first with the approval of the French
Administration, the second with the approval
of the Federal German Administration.

INTERNATIONAL TELEGRAPH AND TELEPHONE CONSULTATIVE COMMITTEE (CCITT)

With the approval of the Administration of the
Federal Republic of Germany, Wandel und
Goltermann, Reutlingen, has been admitted
to take part in the work of the CCITT as an
industrial organization.
The Beloiannisz Hfradastechnikai Gyar
Company, Budapest, has been appointed to
succeed the BUDAVOX Telecommunications
Company, Budapest, as a participant in an
advisory capacity in the work of the CCITT.

NOTICE OF VACANCIES

TECHNICAL CO-OPERATION

Circular-letters which have been sent to all
Members of the Union announce the following
posts to be filled at the ITU headquarters,
Geneva:

Recruitment of experts
Circular-letter No. 39 of 7 August 1968 which
has been sent to all Members of the Union
announces vacancy for

IFRB

• a post of Project Manager for the ITU/
UNDP (Special Fund) project to expand and
improve the Posts and Telecommunications
Training Centre, Lagos (Federal Republic of
Nigeria) for one year initially with possibility
of extension to a total of three years, entry on
duty as soon as possible (field vacancy notice
TC 34/68 NIR-512/SF)

• a post of Chief of the Planning Department at the Specialized Secretariat of the
IFRB, grade P 5 (probationary appointment;
entry on duty as soon as possible). (Vacancy
Notice No. 4-1968 ITU; circular-letter No. 36
dated 22 July 1968; final date for submission of
applications: 21 November 1968)
• a post of Engineer I at the Specialized
Secretariat of the IFRB, grade P 3 (temporary
appointment until 31 December 1971); entry
on duty as soon as possible). (Vacancy Notice
No. 5-1968 ITU; circular-letter No. 38 dated
26 July 1968; final date for submission of application: 25 November 1968).

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 7 October 1968 at the latest.

INVITATIONS ACCEPTED TO CONFERENCES OR MEETINGS EXTERNAL TO THE UNION
DATE

NATURE OF CONFERENCE
OR MEETING

PLACE

United Nations Educational,
Scientific and Cultural
Organization
(UNESCO)

Meeting of Experts on
Broadcasting Training in Asia

Kuala
Lumpur

Mr. K. V. PAI

World Meteorological
Organization
(WMO)

Joint IOC/WMO common
Group of Experts on
Telecommunications

Geneva

Mr. F. DELLAMULA

World Meteorological
Organization
(WMO)

4th Session of
Working Group on
Telecommunications of
the Commission for
Synoptic Meteorology

Geneva

United Nations
Organization
(UN)
23rd Session

Preparatory Committee
Administrative Committee
on Co-ordination
(ACC)

New York

International Astronautical
Federation (IAF)

XlXth International
Astronautical Congress

New York

Engineering Committee

New Delhi

ORGANIZATION

REPRESENTATIVES

1968
9-14 September

17-20 September

23 September4 October

7-11 October

13-19 October

13-15 November

Asian Broadcasting Union
(ABU)

(ITU Regional Expert)

%

(IFRB)

Mr. F. DELLAMULA
(IFRB)

Dr. M.JOACHIM
(CCIR)

Mr. A. DAVID
(General Secretariat)

Mr. A. DAVID
(General Secretariat)

Mr. T. NISHIZAKI
(IFRB)

Mr.
'

(CCIR)

>

20-23 November

3-4 December

Asian Broadcasting Union
(ABU)

5th General Assembly

International Electrotechnical
Commission (IEC)

Technical Committee No. 1

New Delhi
•

The Hague

Mr. P. GUILLOT
(CCIR)

Mr. D. DORMER
(CCITT)

1969
14-17 January

49 4

Inter-Governmental Consultative
Organization
(IMCO)

TELECOMMUNICATION JOURNAL - VOL. 35 - IX/1968

5th Session of
the Sub-Committee
on Radiocommunication

London

Mr. R. PETIT
(IFRB)

official announcements

CALENDAR OF ITU CONFERENCES AND MEETINGS
DATE

TITLE

PLACE

1968
International Radio Consultative Committee (CCIR):
4 September-8 October

Study Groups IV (Space systems and
radioastronomy), IX (Radio-relay
systems), XIII (Mobile services) and the CMTT (Transmission of sound and
television broadcasting signals over long distances)

Geneva

9-25 October

Study Groups I (Transmitters), II (Receivers) and III (Fixed service systems)

Geneva

International Telegraph and Telephone Consultative Committee (CCITT):
23 September-25 October

Mar del Plata

IVth Plenary Assembly
International Radio Consultative Committee (CCIR) and
International Telegraph and Telephone Consultative Committee (CCITT):

4-17 September
28 Octobre-8 November

CMTT (Transmission of sound and television broadcasting signals over long distances)

Geneva

International Frequency Registration Board (IFRB):
Seminars on frequency management and the use of the radio frequency spectrum

Geneva

Administrative Council

Geneva

1969
3-23 May

The following letters indicate the languages in
which documents are published

1I11I1I
Publications issued
since the last number
of the Journal

F for French

R for Russian

E for English

C for Chinese

S for Spanish

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

Prices are in Swiss francs.

Report on the activities of the International Telecommunication Union in 1967

bands allocated exclusively to the broadcasting service (BC 25)

Separate editions in F, E, S.
Price: 5 Sw. fr.

Period: 16-22 June 1968
Trilingual edition F, E, S.

Alphabetical list of call signs of stations
used by the maritime mobile service (List
VII A), 4th edition, April 1968

High frequency broadcasting schedule
(S 1967)—September schedule 1967
Period: 3 September-5 November 1967
Trilingual edition F, E, S.

Multilingual edition F, E, S, R, C.
Price (including the Supplements): 7 Sw. fr.
List of cables forming the world submarine
network, 17th edition, March 1968
Trilingual edition F, E, S.
Price: 10 Sw. fr.

IFRB
International Frequency Registration
Board

Summary of monitoring
received by the IFRB

information

No. 144 (May 1968)
Trilingual edition F, E, S.
Summary of monitoring information received by the IFRB on the use by broadcasting stations in the high frequency

CCIR
International Radio Consultative
Committee
Xlth Plenary Assembly, Oslo 1966
Volume IV—Radio-relay systems—Space systems—Radioastronomy (Study Groups IX and
IV)
(Sistemasde relevadores radioelectricos—
Si stem as espaciales—Radi oast ro norma
(Comisiones de estudio IX y IV))
Spanish edition
Price: 49 Sw. fr.
Reports 413, 414 and 415—Improved efficiency in the use of the radio-frequency
spectrum
Separate editions F, E.
Price: 8.80 Sw. fr.
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Forthcoming publications
Final Acts of the Plenipotentiary Conference, Montreux 1965
International Telecommunication Convention,
Montreux 1965 with Annexes, Final Protocol,
Additional Protocols, Resolutions, Recommendation and Opinions and a subject index
Russian edition.
Optional Additional Protocol on the compulsory settlement of disputes
Russian edition.
Final Acts of the Extraordinary Administrative Radio Conference for the preparation of a revised Allotment Plan for the
Aeronautical Mobile (R) Service (Geneva,
1966)
Preamble. Annexes 1 and 2. Additional Protocol. Resolutions and Recommendations. Maps
and charts
Russian edition.
Final Acts of the World Administrative
Radio Conference to deal with matters
relating to the Maritime Mobile Service
(Geneva, 1967)
Preamble relating to the revision of the Radio
Regulations (Geneva, 1959), Annexes; Preamble
relating to the revision of the Additional
Radio Regulations (Geneva, 1959), Annexes;

which are applicable or useful to the Maritime
Mobile Service.

Trilingual edition F, E, S.

Separate editions in F, E, S (possibly in R, C).
General telephone statistics, 1967
Summary of monitoring
received by the IFRB
No.145 (June 1968)
Trilingual edition F, E, S.

information

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

Trilingual edition F, E, S.
IFRB technical standards—Series A: General standards, 4th edition
Trilingual edition F, E, S.

CCIR
International Radio Consultative
Committee
Xlth Plenary Assembly, Oslo, 1966
Vol. VI — List of participants — Minutes
of Plenary Sessions — Place of the Xllth
Plenary Assembly — Reports to the Plenary
Assembly — Resolutions of a general nature —
Organization of the CCIR — Texts of the
CCIR — Lists of documents
Spanish edition.

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

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

Trilingual edition F, E, S.

Spanish edition.

List of ship stations, 9th edition

Handbook for monitoring stations

Trilingual edition F, E, S.

Separate editions in F, E, S.

Table of international telex relations and
traffic, position on 31 December 1967

Final Protocol; Resolutions and Recommendations

Trilingual edition F, E, S.

Separate editions in S, R, C.

List of international telephone routes,
8th edition (position on 1 January 1968)

Manual for use by the Maritime Mobile
Service

General telegraph statistics, 1967

Trilingual edition F, E, S.

Containing those provisions of: o) 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

CCITT
International Telegraph and Telephone
Consultative Committee
Directives
Possibly Spanish edition.
Manual on local telephone networks
Separate editions in F, E, S.

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

CONDITIONS OF SALE

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

All documents ordered from the General
Secretariat of the ITU must be paid for
in advance. Documents must be paid for in
Swiss francs when they are ordered,
unless a cash-on-delivery arrangement is
requested.
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Orders for documents and cheques must be addressed to:
International Telecommunication Union, Place des
Switzerland.

Nations,

1211 Geneva 20,

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

CENTENARY

of the

[INTERNATIONAL TELECOMMUNICATION UNION

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

available in English, French & Spanish

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

ADVERTISE IN THE
TELECOMMUNICATION JOURNAL !
The Telecommunication Journal is the official organ of the International Telecommunication Union, the United Nations specialized agency for telecommunications.
It appears once a month in separate English, French and Spanish editions. It is read
by the senior officials and directors of all major organizations, both governmental and
private, which operate telecommunication services,

and it is a unique medium of

publicity for the manufacturers of equipment used in the management and operation
of such services.
For further information on advertising in the Telecommunication Journal, contact
Annonces-Service Post S.A., Wydackerring 140, 8047 Zurich (Switzerland)

Telecomunicaciones

Telecommunications

Telecommunications

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

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

Adresse telegraphique: Olimark Ivrea

Telephone 525 Telex: 21043

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

TROPO

Trinidad- Guyana
The distance between Morne Bleau, Trinidad and Georgetown, Guyana is
approximately 345 miles.
The communications system spanning this distance will be tropo scatter, and
will interconnect with the expanding Caribbean and Eastern Caribbean telecommunication network also operated by Cable and Wireless, (West Indies) Ltd.
For this tropo scatter system, the Marconi Company Ltd., as prime contractor,
has selected famed FM radio relay subsystems from Radio Engineering Labora-

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

tories (REL).
REL equipment for the 900 MHz system will include solid-sate exciters and
receivers ... 10 KW power amplifiers ... tunnel diode amplifiers ... diplexers
... fault indicators... and terminal facilities.
Having previously supplied FM subsystems for tropo scatter links between
Petit Monier, St. Lucia and Mount Misery, Barbados ... as well as between Tortola and Antigua in the Virgin Islands ... REL is again proud to serve the advancing telecommunications requirements of the Caribbean and East Caribbean.
Just as assuredly REL will welcome an opportunity to apply more than 45 years
of design and engineering leadership to your specialized requirements. Full
technical data on request:

REL

P\

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

Prepared by:

LORY ROSTON ASSOCIATES

DCA

GEC

of

can

England

be

very

small-minded

about

Multiplex

G.E.C.

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

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

This is one facet of the total capability in telecommunications that is offered by GEC.

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

I.B.36

THE QUEEN'S
AWARD 1966
TO
INDUSTRY

Marconi is
advanced
space
communication

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

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

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

LTD/PSI

TMorraWs finest
GHMnunicatiiK recover
tie MS

aviilable mw
frno Plessey-Britaii's
largest prodecer of
commueicatioos equipment
The facts about this all-transistor 60 kHz to 30 MHz com-

y

munications receiver speak for themseslves.

* Precision tuning with better than 100 Hz resolution

The Plessey Company Limited,

y RADIO SYSTEMS DIVISION (fiford, Essex, England

* Channel bandwidths of 300 z 3 kHz (SSB), 6 kHz, plus

three more as an optional extra * CW, AM, USB, LSB

y

Please send further details about the PR155 communications
receiver

operation, plus facility for extra mudes if needed * short term NAME

drift less than 5 Hz * low radiation—less than 5 PV * easy

y

operation with two tuning controls * A.C. mains or 24 V POSITION
battery operated * simple maintenance with modular conCOMPANY

struction, printed card circuits.
Receivers like this have made Plessey Britain's largest

supplier of communications equipment. They are backed by

y

ADDRESS

a lond successful record of high standard design, precision
engineering and consistent high quality performance. The
PR155 is supported by a world-wide after-sales service.
And it's available now. Send today for further facts—or telex 23166

Piessey Electronics
<^PE(E)27JR

INFORMATIQUE
TELEINFORMATIQUE

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

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

SAGEM

SOCIETE D'APPLICATIONS GENERALES
D'ELECTRICITE ET DE MECANIQUE

GÉNÉRALE
SNOITACILPPA'DÉTÉICOS

S.A. Capital 27.000.000 de F - 6, Av. d'lENA - PARIS 16"
Tel.: 553-62-50 - Cables-.Telesagem- Telex: 20.815 F

40 (FORTY) COUNTRIES USE PHILIPS' NEGISTORS (negative-impedance repeaters)

w

h

y

?

VF circuits still account for a considerable percentage of regional
telecommunication networks, and have in many cases to be repeatered.
It is unnecessary to discuss how negative-impedance repeaters won
their victory in this field. But it may interest you to know why the
negistor (as Philips have named their negative-impedance repeater)
came to occupy its outstanding position. Simply because there is only
one negistor for all applications. And because of its outstanding
features:

50 years in
telecommunication

• A pre-strapped network permits the same negistor to be used on
loaded or non-loaded lines, and as a terminal or intermediate
repeater.
• To make the negistor suitable for the desired circuit application it
is sufficient to cut away several straps made in the factory.
• The negistor is housed in a "conclave" unit, i.e. a compact,
reinforced plug-in container which is fully tropicalized.
• The power consumption is as low as 180 mW.
• The rugged, maintenance-free and completely transistorized
circuitry consists of heavily derated components.
• The negistor is compatible with all types of AC and DC signalling.
This list of outstanding features is not exhaustive.
If you are interested in a complete description of Philips' negistors,
write to:
N.V. PHILIPS' TELECOMMUNICATE INDUSTRIE, P.O. BOX 32,
HILVERSUM, THE NETHERLANDS.

PHILIPS

TELEC

MMUNICATIONS

The Stromberg-Carlson Dial Switching System*
you order now can be in service in less than a year.

Our short delivery interval is one major reason why the Stromberg-Carlson
Dial Switching System is the most logical choice for your next telephone
exchange installation. Here are five more:
1. Maintenance. The Stromberg-Carlson Universal Switch, the heart of the
system, is a simple mechanism that is used in each switching function
throughout the system, simplifying and reducing maintenance. The twin
contact wipers on the switch are metallurgically matched to the bank metal
to eliminate the need for replacement of wipers or banks because of wear.
2. Flexibility: The plug-in Stromberg-Carlson Universal Switch is used interchangeably, without modification, in any of the system's switching functions. Plug-in associated circuit plates permit easy growth on a modular
basis,- additional subscriber lines and traffic-carrying equipment can be
added quickly and easily. Traffic equipment can be easily moved between
line or terminal groups to accommodate changes in traffic patterns.
3. Reliability: Dual bifurcated relay contacts of precious metal, the bifurcated
twin contact wipers, and other carefully proven component features assure
highest system reliability.
4. Proved in service: The Stromberg-Carlson Dial Switching System has been
serving the U. S. telephone industry successfully for 20 years. It is the
choice of equipment buyers for 4400 telephone central exchanges. These
exchanges serve over 2,500,000 subscribers in the U. S. The system also
. applications in Southeast Asia and other
serves many civilian and
Far East areas, Europe, Latin America, the Caribbean, and the Middle East.
5. STROMBERG-CARLSON Dial Switching System is ready for the future: When
common-control features are required, such as alternate routing, six-digit
translation, pushbutton dialing, improved utilization of present selector
leads, universal numbering within junction networks, you simply add
Stromberg-Carlson's Electromechanical or Electronic Switching System
Control. Either type is readily adaptable to any step-by-step system.
When you are ready to initiate your dial-telephone program—or to expand
your present capacity—we invite you to write or talk to the people who have
been manufacturing telephone equipment of superb quality since 1894. For
complete information, write to International Department, Stromberg-Carlson,
100 Carlson Road, Rochester, N.Y., U.S.A., or call (716) 482-2200.
*These systems are marketed in the U.S.A. under the name XY® Dial Systems.

Stromberg-Carlson
A Subsidiary of General Dynamics

Power and Communications
...iifebiood of growing nations
One of the world's leading /v, Af)/"/A<9/77 FloCtfif
manufacturers of wire and cable. 4 £■ 4 w/ V'*'
COMPANY LIMITED
\/7
MONTREAL, CANADA

4067-2R

LAND, SUBLINE, RADIO AND
SPACE TELEmMUNICATIONS

SPC 120 SYSTEM
Used for 120 long haul communications over two aerial or
buried coaxial cables, the SPC system offers numerous
features:
, ,
- completely solid state
— built-in capacity increase up to 300 and 1260 channels

err

COMPAGNIE INDUSTRIELLE
DES TELECOMMUNICATIONS
LES CABLES DE LYON

— high speed data transmission
- capability of extracting channels or groups
— compatibility with CCITT recommendations or AT & T
standards.

ECHO SUPPRESSOR F2/F3
transcontinental
Inserted in national telephone circuits and
suppressor
echo
links (by satellite or over submarine cable),
long trans- .
solves the problems associated with echo and
mission delay time.
compatible
The fully transistorized F2/F3 echo suppressor is
recommendations.
with the 2A US model and meets CCITT

Enquiries:

_„
n
— COMPAGNIE INDUSTRIELLE DES
TELECOMMUNICATIONS

cij

33>

rue

Emeriau

75 - Paris
Tel. 734-88-79
Telex: 25-927

COMPAGNIE GENERALE D'ELECTRICITE

HOYLES, NIBLOCK AND ASSOCIATES

VANCOUVER

•

CANADA

Co?isnlting Telecommunication Engineers
MF . HF . VHF: LAND, MARINE, AERONAUTICAL

SUPERVISORY CONTROL AND TELEMETRY

MICROWAVE AND TROPOSPHERIC SCATTER

SOUND BROADCASTING

CABLE, TELEGRAPH AND TELEPHONE

TELEVISION BROADCASTING

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

CABLE: TELECOM, VCR; TELEX 04-50322,

VANCOUVER 12, CANADA

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

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

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

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 (2ch 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 Bldg., Marunouchi, Tokyo. Cable Address: MELCO TOKYO
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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 on foundation.

15.7

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

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

Photo 2—Connect phone and power cables.

Photo 3—Unit is ready for 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.

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

Like RECTIPLEX.

This new carrier telegraph system commenced service between Tokyo (KDD)
and San Francisco (RCA) June 1968 and
revolutionized transmission capacity and
transmission rates.
The development of this brilliant innovation posed quite a few problems. We
had to increase speed and capacity, and,
at the same time, battle the high costs
of for-hire cables and new-cable installation. In cooperation with K.D D. we
found the answer: RECTIPLEX, in which

a unique phase-modulation transmits 108
standard telegraph channels over a single
voice band. The resulting transmission
capacity is five times that of conventional
multiplex systems, and combines economical capacity expansion with faster
data transmission.
RECTIPLEX I lived up to the highest
expectations. So will RECTIPLEX II, when
it revolutionizes cable transmission between Tokyo (KDD) and New York (ITT)
this September.

FUJITSU LIMITED
Communications and Electronics
Marunouchi, Tokyo, Japan

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

... because thirty telephone conversations can be
transmitted over a single using the Hasler PCM system.
For you this means: much fewer engaged signals due to
occupied lines (there being 30 times more interconnecting
paths available).
PCM stands for Pulse Code Modulation. How does a
PCM system function ?
The telephone apparatus transforms the sound vibrations
into electrical oscillations. Very small instantaneous
values are selected from the electrical signals in rapid
rhythm and converted into a code formed by electrical
pulses. In the system manufactured by Hasler Ltd., conversations from 30 different sources are encoded and
time-division multiplexed in order that they can be transmitted over a single line without interfering with one
another. At the receiver terminal, the encoded pulses
are sorted, decoded, retransformed into audio signals
and then led to the respective participants. They however perceive nothing from all this!
What advantages has the Hasler PCM system ?
Thirty calls over a single line means that cable already
lying in the ground handles a great deal more traffic and
serves many more subscribers. A further important
advantage: interference free transmission over any
distance (this is associated with the code).
We know also of course, that carrier frequency systems
capable of transmitting 1260 telephone conversations

Hasler

simultaneously over coaxial cables are possible (in fact
we have been manufacturing such installations for
years). Due to economic reasons such installations are
suitable only for longer distances handling a great quantity of traffic. In the rural cable network (which is much
more than half of the Swiss cable network) no multiple
utilization at an acceptable price has been available
apart from the C carrier frequency systems.
The Hasler PCM system nowfills this gap: it is economical even for the shortest distances. Economy for the
customer implies for us: lowest possible manufacturing
costs. We utilize the most modern components e.g.
integrated circuits, in our PCM installations. As pulse
code modulation is a digital technique, the circuits are
relatively simple and therefore cheap.
Some data concerning the Hasler PCM system for the
technically interested:
8 kHz sampling rate.
32 channels (30 speech, 2 for synchronizing and signalling).
Binary encoded ternary code.
10 bits per channel.
243 amplitude levels.
Gross digit rate, 2.56 megabits/sec., corresponding to a
bit length of 391 nsec.
1.28 MHz bandwidth.

Hasler Ltd., Belpstrasse 23
3000 Berne 14 / Switzerland

50 years in
telecommunication

all channels. Accuracy of automatic
compensation of seasonal
cable-loss variations: within 1%.
Distance between power feeding points:
166 km, all stations in between being
underground. Line current: 50 mA DC.
Maximum feeding voltage:
500 V between two inner conductors,
with possibility of making a section
voltage-free. Nominal repeater
spacing: 4.7 km (max. acceptable
repeater spacing: 5.2 km.)
Fact no. 4: installation
All dependent repeaters (regulated
and non-regulated) are suitable for
direct burial. The installation
of these repeaters is not critical
because they are highly insensitive
to ambient temperature.
Special sea-cable cases are available.

Facts

Facts and only facts count for Philips'
family of coaxial line equipment.
There are many striking facts worth
mentioning.
Fact no. 1: sound design
Firstly, for the automatic compensation
of the cable attenuation changes,
the principle of pre/post-regulation is
used. Half of the compensation is
effected at the transmitting side
(pre-regulation), the other half at the
receiving side (post-regulation).
Secondly, only one out of 36 repeaters
is a surface station with one master
regulator per direction.
The remaining 35 are buried, three of
them being remotely regulated
and the remaining 32 non-regulated.
Fact no. 2: reliability
The manufacture of components
and the assembly of the system are in
one pair of hands (Philips').
Moreover, Philips claim to use the
smallest number of (heavily derated)
components per kilometre.
Fact no. 3: quality
Quality is expressed in figures.
Here are some for the 12 MHz system
on normal coaxial cable
, \
(which is only one of the family):
a
v
Noise figure of the non-regulated
dependent repeater: 3 dB at 12 MHz.
Intermodulation noise: negligible
(less than 10% contribution of total
noise). Total noise: 1 pW/km,
under all operational conditions and for

Fact no. 5: maintenance
Cosine equalization is effected
semi-automatically by unskilled
personnel during operation.
Fact no. 6: flexibility
Philips' coaxial line equipment is a
family consisting of 4, 6 and 12 MHz
versions for small-diameter (1.2/4.4 mm)
and normal-diameter (2.6/9.5 mm)
cable. Bays, repeater cases, etc. are
identical. Replacing a 4 MHz system by a
12 MHz system, for instance,
merely means interposing new repeaters,
while in the existing repeaters only
plug-in conclave units need
be replaced. All have the same safe
line current of 50 mA.
Fact no. 7; trust
Administrations in Belgium, Denmark,
Finland, The Netherlands, Sweden
and Switzerland have shown their trust
by ordering this equipment.

For complete descriptions write to:
N.V. PHILIPS' TELECOMMUNICATE
INDUSTRIE, P.O.BOX 32, HILVERSUM,
THE NETHERLANDS.
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can solve your

DIRECTIONAL AND
TERRAIN PROBLEMS!
with a
CORNER

REFLECTOR

ANTENNA

with low reflection co-efficients

For bands I and III, with
gains of 10 to 120, in several
configurations.
Specially designed antennas
to meet your coverage
requirements are available

FLANGE-TO-FLANGE
or ONE-PIECE?

from Jampro.
* Television Antennas
FM Antennas

• Coax Switches
Masts

Catalogues upon request.

BQE1E3E3Q
ANTENNA I COMPANY

A DIVISION OF COMPUTER EQUIPMENT CORPORATION
6939 Power Inn Road, Sacramento, California, USA

Waveguides of uniform cross-section are
rigid. For this reason, transmission lines
for microwaves must often be assembled
from a great many single waveguide sections.
A FLEXWELL waveguide can be laid as
one-piece continuous length, and therefore is easily installed - an advantage
which comes in especially useful in mobile applications.
This advantage derives from the fact that
the FLEXWELL waveguides are flexible
like cables. Their reflection coefficient
nevertheless is equal to, or better than,
that of rigid waveguide assemblies.
ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT
Vertriebsabteilung RF
AEG-TELEFUNKEN
715 Backnang/Wurtt.

From OKI Electric.../ GHz Band
Microwave System Type HS4003
The HS4003, a fully solid state microwave radio equipment, is made to CCIR recommendations and carries
300 telephone channels at 7 GHz band. Oki has built
it a real dependable one for a heterodyne or video
repeatered long-haul microwave network. In it you see
all the latest techniques of microwave and solid state
from Oki.
CCIR compatible: Establishes a high quality toll link, extends your
existing system to a nationwide network, and interconnects the
international points across the border.
Highly reliable: With the solid state circuits all the way, plus the
selected components wired on printed circuits, comes hand in hand
the HS4003's own unexcelled reliability proven over years of usage.
Complete protection against breakdown: Two systems, main and
standby, are mounted on a rack. One takes over the other an instant
any breakdown develops over the route, and keeps always working
your microwave link exposed to many unexpecteds.
Compact equipment: Packs a powerful equipment in a compact
and unique rack, and cuts the installation space and time. Repeaters
come in a small weather-proof housing, ready for being bolted on
the site.
Low power drain: Consumes only a quarter of the power usually
required; saves a big power generator at repeater stations, easing
your repeater plan and system maintenance.

Oki supplies all the related equipment that backs up the
HS4003 and helps you system-engineer your microwave
network.
Specifications: in conformity with CCIR Recommendation 385
a)
b)
c)
d)
e)
f)
g)
h)
i)
j)
k)
I)

Frequency: 7 GHz band as per CCIR 385
Power output: +23.0 dbm
Transmitter IF input: +0.8 dbm
Receiver noise figure: less than 8.5 db at mixer
Receiver IF output: +5.2 dbm
Modulator baseband input: -42 dbm/ch
Modulator IF output: +5.2 dbm
Modulator frequency deviation: 200 kHz rms/ch
Demodulator IF input: +0.8 dbm
Demodulator baseband output: -18 dbm/ch
Power requirement: -24V DC
Power consumption:
Heterodyne repeater: 530W/2 systems
Terminal or video repeater: 550W/2 systems
m) Ambient temperature: -10 to +50°C operate

OKI
ESTABLISHED 1881

electric industry company, limited

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

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

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 f u nctional
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.

Ptessopiane

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

Name
Organisation
Address

<^PT(SA)21
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For our IPH-15. the last count was 322 ■lift
renresentinn 152 locations around the world. Here's who:
Antenna Products LPH-15 is designed for transportable
applications where installation time is critical and a
highly reliable frequency independent antenna is required for short and medium range circuits. With coverage from 4.0 to 30.0 mHz, the LPH-15 radiates skyward using ionospheric propagation to overcome the
limitation of ground wave communication over rough
terrain.
At the lower frequencies, vertically incident radiation
assures efficient short range communications — even
in dense jungle environments. In the unique support
structure, all towers converge on the same base and
have adjustable guy lengths. In an area 71 feet square,
5 men can have the LPH-15 operational in 2 hours.

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

APC

ANTENNA
PRODUCTS
COMPANY

BOX 520 ■ MINERAL WELLS, TEXAS 76067
TELEPHONE AC817-325-3301

MARCONI

PCM

FOR

GPO

The Marconi Company has been awarded
major contracts from the British Post
Office for 24-channel pulse code
modulation equipment which considerably
increases the capacity of present
telephone lines.
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 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
teleprinterfacility is incorporated
and a range of signalling sets for
different telephone exchange
conditions is available.

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

ETD/U52

ATL-10
Linear Power Amplifier

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

SG-75
Synthesized Exciter

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

HARRIS

GATES

rnmnii
CORPORATION

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

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

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

Products for todayInnovations for tomorrow

NEC
Nippon Electric Co., Ltd.

Tokyo, Japan

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

Complete
Earth Station
by Collins

The Overseas Telecommunications Commission
(Australia) selected Collins to provide the world's
first fixed ground station designed and built by
one manufacturer for satellite communications.
Collins' total systems approach, including specially designed modular building construction,
offers the most efficient solution available for
earth station needs — whether the station requires
limited movement antennas for use with synchronous satellites, or a horizon-to-horizon capability
for tracking medium altitude satellites.
In microwave —the basic mode for satellite communications—Collins offers superior capability
based on long experience as the largest independent microwave manufacturer in the United
States.
Collins' approach to earth station design includes
implementation of advanced communication/
computation techniques that provide automatic
control of a station's entire system.
Collins' unique worldwide organization offers
complete direction and control of all aspects of
providing an earth station —from design and
manufacture of computer-controlled communication systems, to architectural engineering, site
preparation, and facility construction.
More than half of the world's 85-foot-diameter
antenna ground stations have been installed by
Collins. The Company is currently providing the
worldwide Unified S-Band tracking and communication network for the United States Apollo
moon missions.
As a major producer of telecommunication systems in all environments, Collins has a proven
record of providing turn-key installations —on
time and to specification.

COMMUNICATION / COMPUTATION / CONTROL

COLLINS

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

