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NEC's 24 or 30-channel cable
PCM systems are now installed
in 18 countries outside Japan.
Shown here is a wired PCM
bay working at Brazil's CETEL
exchange.
NEC's microwave PCM's
with either 240 or 480 channel
capability on 2, 6, and 11 GHz
bands, are contributing to
telephone switching in 5
countries.
And NEC's satellite PCM,
with terminals for the SPADE*,
is at work in 20 countries
around the world.
There is also NEC coaxial
PCM, which transmits data at
100 and 400 Mbits/s,
Get

improved

switching

capability

With all that PCM
experience, NEC is ready to
contribute to your switching
capability. Write for details.

with

NEC's

PCM

systems

♦Single channel per carrier PCM multiplex
Access Demand assignment Equipment.

NEC

Nippon Electric Co., Ltd.
Tokyo, Japan

Ferranti: specialists in
microwave communication.

Ferranti Type 14000 Solid State
Microwave communication equipment
is in operation from the mountains of
Northern Europe to the desert sands of
Arabia.
Ferranti microwave links are used
in air-traffic control, tv transmission, port

surveillance and P.T.T.,
public-utility and private-user networks.
Ferranti communication equipment
is backed by Ferranti service and all
the resources of an international company
with a reputation for leadership in
electronic technology.

Ferranti Limited.,
Communication & Control Group,
Silverknowes, Edinburgh. EH4 4AD
Telephone: 031-332 2424.
Telex: 727101.

FERRANTI

PST-L
PST3

TAT

TERMINALS AND REPEATERS FOR
TRANSMISSION OF 1+3+12 TELEPHONE
CIRCUITS ON A SINGLE OPEN-WIRE
LINE PAIR
Automatic level regulation with digital
memory can meet the most severe requireNEW-GENERATION MEDIUM- AND HIGH-

ments du to adverse climatic conditions

NEW-GENERATION MULTIPLEX SYSTEM

CAPACITY MULTIPLEX SYSTEM (60 TO

Modular equipment allowing the most

FOR TRANSMISSION OF 12 OR 24 VOICE

2700 VOICE CHANNELS)

diversified plant configurations

Simple and rational modular construction

Performance according to CCITT
recommendations

Externsive use of advanced technologies

CHANNELS

ON

SYMMETRICAL-PAIR

CABLE
Built-in compandor and FSK signalling ensure
hight immunity to line noise and crosstalk

Line-frequency allocations according to CCITT
Provision for two signalling paths permits the

Plans 1A, 1B and 2

use of simplified trunk units
Hight reliability and flexibility in application
Automatic level regulation for both line
Floor space drastically reduced

groups and individual channels
High stability of equivalent: system may
operate with equivalent of 2.5 db
Remote power feeding and supervision of
line repeaters

TELETTRA

FSM

SYSTEMS

TG48

TD2

TAF1+1

CARRIER SYSTEM WITH STACKABLE

NEW-GENERATION VOICE-FREQUENCY

CHANNELS

FSK TELEGRAPH MULTIPLEX FOR

FOR

RURAL

NETWORKS

50-100-200 BAUD MODULATION RATES

Up to 10 subscribers along a route can be

50 channels per slim rack, corresponding to

connected to a single pair

250 channels in the space occupied by a

Channel terminals individually enclosed in

conventional rack 600 mm wide

weatherproof cases for safe installation in
wet or dusty environments
Standard equipments for 1 or 5 or 10-channel

SINGLE-CHANNEL CARRIER SYSTEM

Extensive use of advanced technologies:

ALLOWING CONNECTION TO THE

frequency modemodulation by digital circuits

EXCHANGE OF A 2nd SUBSCRIBER ON

and RC active filters using thin film and
THE SAME PAIR USED BY AN EXISTING beam-lead operational amplifiers
SUBSCRIBER
Invariant channel units at equal modulation

terminals
Channel automatic level regulation
Options provided: compandor, signalling

FM transmission immune to line noise and

converter, 2nd signalling path (fee-metering) crosstalk

Power consumption 35 W per 24-channel

Different line-frequency allocations available

Subscriber terminals power fed from the

to permit coexistence with other carrier

exchange, or locally

systems

30

in

years

carrier

rate, except for a plug-in crystal

system

Frequency stability better than 0.1 Hz over
Fee-metering pulses can be transmitted from
the 0 to 50° C temperature range
exchange to subscriber
Performance according to, or better than,
Standard type telephone sets are used
CCITT recommendations

experience

transmission

high-capacity

to

multiplex

single-channel

TELETTRA

VIMERCATE

from

systems

MILANO

ITALY

Buying

Cable

&

&

S e l l i n g

W i r e l e s s

Buying?That means communication. Selling?
Communication, too. Business can't be done, life can't
be lived, without communication. And in much of the
world, communication is the business of Cable & Wireless indeed, in the Caribbean, the Middle East and the Far
East, communication is Cable & Wireless. When you
telex your man in Vancouver... or watch aTV programme
bounced from a satellite in space... or ring from Hong
Kong to tell England "I'll soon be home"... you're a
customer of Cable & Wireless, too. We devise specialised systems to link people
nationally or internationally.
Cable & Wireless is
part of everyone's life.

CABLE

WIRELESS
Keep you in touch with the world

Head Office: Mercury House, Theobalds Road, London WC1X 8RX. Tel: 01-242 4433. Telex: 23181.
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TELECOMMUNICATIONS
AND SECTTIONICS
ITALTEL SOCIETA ITALIANA TELECOMUNICAZIONI
is a company which handles marketing and sales
of telecommunications equipment and systems,
supplying also the technical assistance
for their planning and execution.
ITALTEL SOCIETA ITALIANA TELECOMUNICAZIONI
belongs to the STET Group, the holding company
for the telecommunications and electronics sector
of IRI - Istituto per la Ricostruzione Industriale-.
Since the last twenty years STET has been
implementing an enormous work of reconstruction
and development of the Italian telephony.
As a result of this effort
Italy now ranks sixth in the world
in number of subscribers and telephone sets
and is one of the few countries having
over ten million telephone sets
with DDD telephone service all over
the national territory.

ITALTEL SOCIETA ITALIANA TELECOMUNICAZIONI,
being the sales and marketing commissioner abroad
of the most important Italian
company in telecommunications
- Societa Italiana Telecomunicazioni Siemens,
8 manufacturing plants in Italy with about 30,000 people has the possibility to be backed-up
by a highly technical organization,
particularly supported by
a Research and Development Centre, whose staff consists
of 1,700 qualified researchers and engineers.
Thanks to the continuously increased and
updated production range,
ITALTEL SOCIETA ITALIANA TELECOMUNICAZIONI
has already acquired a position
of leadership by implementing projects
in the most various fields of telecommunications
and electronics, pursuing its commercial activities
all over the world.

□ Public central exchange offices
□ Telex exchange offices
□ Private automatic branch exchanges
□ Telephone sets and decorator phones
□ Data transmission systems
and data terminals
□ FDM and PCM multiplex systems
□ Microwave radio links and earth stations
□ Line carrier transmission equipment
□ Power line carrier systems
□ Remote control systems
□ Equipment for radio and TV studios
□ Avionics equipment
□ Audio and video intercom systems
□ Power plants for telecommunications
installations
□ Test equipment
□ Microwave tubes

20149 Milan (Italy) -12, Piazzale Zavattari - phone 4388.1
<°\
ITALTEL I

^3100^

ITAUEL

ISOCIETA' ITALI AN ATELECOM U NICAZION11
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In the interest of the listener
We are all familiar with the serious problem of air
pollution, although the general public tend to consider it
only in the context of ecology. Yet, an equally serious,
though less familiar, problem is that of pollution by radio.
Of course, it does not present the hazards of biological
pollution, but overcrowding of the radio frequency
spectrum does pose special problems demanding strict
control. Philips can help. We produce monitoring

Telecommunication
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equipment for frequency and fieldstrength measurement,
spectrum analysis and automatic spectrum occupancy
registration in the 10kHz to 30MHz frequency range. The
specification of the equipment exceeds CCIR
recommendations. It is fully integrated, contained
within a single compact unit and especially efficient to
operate. It is available and ready for use - now.
Good listening deserves Philips interest.

For over fifty years Philips Telecommunications
have been active in the field of radio communication.
Our experience extends from equipment supply to
system installation on a turnkey basis.
Often such projects include project study, initial
operation, servicing and maintenance as well as staff
training.

1 / Virtually every link in the radio communication chain can be
supplied by Philips. Antenna systems, a wide range of HF and
VHF transmitters and receivers to suit all modes of emission.
2 / Philips also produce Lincompex equipment, conventional
radio-telephone and multi-channel VF radio-telegraph terminals
for telephone and telegraph transmission via HF. Ancillary
equipment includes diplex modulators and demodulators, line
amplifiers and compressors.
3 / Efficient radio transmission demands equally efficient control
systems. The Philips range extends from simple multiwire
systems up to highly complex process control computers with
teleprinter or keyboard/video display, everything, in fact, for
efficient radio system control.

In addition to radio communication, Philips products and
systems complement other
fields of communication. For
example, telephone and data
transmission and subscriber
systems (public and private) road traffic control and
communication systems and

mobile radio systems. We have
published a series of booklets
dealing with each of these
subjects. Send for your copy
now, stating subject of
interest, to: Philips' Telecommunicatie Industrie B.V.
Publicity Dept. P.O.B. 32
Hilversum, The Netherlands.

synonymous with communication
PHILIPS
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At your fingertip.
Two or three telephones on one exchange
line and an intercom system all in one.
The

versatile

switching

GEC

740

telephone.

There's more to the GEC 740
switching tele^hone than meets
the

eve..
On one hand it provides

independent acces to a single
exchange line from to telephones
( 1/2 System ) or three telephones
( 1/3 System )
On the other, it is a separate
intercom

system-keeping

exchange calls secret from internal
calls. And it's all in one basic
instrument-controled by pushbutton switches in front of the
hand-set on each'phone. Neat,
simple to use-but extremly
versatile.
Dial or pushbutton versions
avaible for all telephones.
GEC

manufacture

for word markets : table and
wall-mountings models in a number
of attractive colours, loudspeaking
telephones, pushbutton telephones
and switching telephone systems....

You couldn't be in better hands.
GEC Telecommunications Ltd.,
Telephone Division, Whinbank Road,
Aycliffe, Co. Durham, England.
A Management Company of
The General Electric
GEC
Company Ltd. of England.
GF1
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Photo J. Six

The telephone channel capacity of the CIT-ALCATEL SPC 7 equipment
can be increased at any time.
The SPC 7 range covers:
• SPC 7 120 channels, for trunk lines on a coaxial pair.
• SPC 7 300 and 1260 channels, for economic and reliable city to
city trunk circuits.
• SPC 7 2700 channels, recommended for urban zones of high
subscriber density, where the use of microwave links is
limited.
• SPC 7 10.800 channels, for heavy traffic telecommunication
networks.

CIT

for a better flow
Jlcatel of information
GROUPE CGE

33, RUE EMERIAU - 75725 PARIS CEDEX 15 (FRANCE) T£L. 577-10-10

Switzerland:
C.G.E., 51 Bahnhofstrasse 8803 RUSCHLIKON (Zurich) - Tel. (01) 72100 66 - Telex 58360
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The Simplified
Now 600 voices can go directly to supergroup.
Not since satellites started floating above the
equator has there been such an important
development in large-scale telecommunications.
We can now offer you a greatly simplified
1800-channel multiplex system (3 x 600
channels).
The system, which meets or exceeds CCITT
and North American standards, incorporates
three major breakthroughs.
The first is our development of a miniaturized
bandpass filter made of thin layers of quartz. It takes just
one cubic inch of space instead of the 20 to 30 cubic inches
needed for conventional inductance-capacitance filters.
This polylithic quartz filter makes possible the second
breakthrough: a modular, plug-in channel unit of com-

pletely new design. We were able to miniaturize the channel unit, by using the filter
with integrated circuits and thick-film
technology.
Each channel unit contains three of the
new quartz filters (the little round capsules
in the photo). There's one for transmitter bandpass, one for receiver bandpass and one for signaling.
Thus, all 1800 channel units are identical and selfsustaining. Each has complete transmitting, receiving,
E & M signaling and power functions. The first modulation
stage boosts the channel into an 8140 kHz slot, while one of
the filters selects the sideband. A second modulation stage
puts the channel into its line-frequency slot.
So the work of the group frequency modulator is done

Conventional system.

600 Channels

Group

Supergroup

Multiplexer.
right inside the channel unit.
Which makes possible the third breakthrough: we got
rid of group modulation altogether!
Now signals in a high-capacity multiplexer can go
directly from voice to supergroup frequencies.
By doing away with the whole middle modulation
process (by the way, we're the only ones who've done so)
we've achieved a number of things.
Simplicity. (Look at the diagrams.)
The system needs much less space.
It's more reliable.
You don't need as many channel spares (3 to 5% instead
of 10 to 15%).
Installation costs are reduced. (Because we've cut out
group and group carrier supply cabling.)

There's less distortion. (Because there's one less stage
of modulation.)
The new system will not only handle voice, it will also
take data, telemetry and facsimile signals. It's compatible
with existing systems. And we can still perform the group
insert and extraction functions.
We'll be glad to send you a brochure on the Simplified
Multiplexer, Model 46A3-C. If you have any questions,
we'll try to give you a simple answer.
Write to: GTE International Inc. at One Stamford Forum,
Stamford, Conn. 06904, U.S.A. or GTE Telecomunicazioni
S.p.A., Via Turati 27, 20121 Milan, Italy.

GTE INTERNATIONAL

Our new system.

600 Channels

Supergroup

TV

RECEIVING

Antenna meets all FCC requirements for both
receive and transmit

EARTH

STATION

Double reflector feed systme for superior cross
polarization

discrimination. (Much better than

prime focus!)
Gain

51dB

at

3.95 GHz. G/Tof26whenusing

Antenna erectable without crane

GaAs FET pre-amp with 3dB NF at 20° elevation
Video

S/N

52dB

minimum

with

34dBw

EIRP

Guaranteed system performance

ANDREW

Andrew
introduces a
new complete
earth station...
10 metre
antenna LNA,
receiver,
connecting and
pressurizing
systems...
plus transportatin
to site, installation
and checkout of you want it
More than 40 Andrew earth
station antennas are now in
service in the Canadian
domestic satellite system of
TELESTAT Canada. 100 Andrew
earth station antennas will be
used in the Alaska Small Earth
Station Program.
Call or write for complete
information

ANDREW

CORPORATION,

10500

W,

153rd St.,OrlandPark,IL,U.SA.60462Tel phone:(312)349-3 0

ANDREW ANTENNA COMPANY LTD. 606 Beech St. Whitby, Ontario, Canada L1N 5S2 Tel: (416) 668-3348
ANDREW ANTENNA SYSTEMS, Lochgelly, Fife, Great Britain KY5 9HG Telephone: (0592) 780561
ANDREW ANTENNAS, 171 Henty St. Reservoir, Victoiria, Australia 3073 Telephone: (03) 460-1544
ANDREW ANTENNA LIMITADA, Caixa Post 600, 18100 Sorocabla, Sao Paulo, Brasil Tel: Sorocaba 2-8900
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FHN

13-50

FH

740

FH

750

Three new
microwave link equipments
□ NEW DESIGN □ NEW TRANSMISSION CAPACITIES
□ NEW CHARACTERISTICS
FHN 13-50 - 720 channels/13 GHz digital (52 Mbit/s)
FH 740 -1800 channels/6.2 GHz
FH 750 - 2700 channels/6.7 GHz
Studied and developed in cooperation with S.A.T.
Information on request.

THOMSON-CSF
DIVISION FAISCEAUX HERTZIENS ET LIAISONS SPATIALES
55, RUE GREFFULHE / B.P. 302 / 92301 LEVALLOIS-PERRET / FRANCE / TEL. (1) 758.11.58

a13

Get a new
telephone exchange
by keeping the old one.
Does traffic come to a standstill if the
rotary selector exchange cannot cope
with the number of subscribers ?
Can you manage 7-digit numbers or
longer?
And how about push-button subsets
and international subscriber dialling?
If any of these cause problems, you
can always expand... if cash and
space are available. But what if they
are not?

We have developed an interim
solution - a computer-controlled register.
The costs and floor-space requirements
are far less than conventional electromechanical expansion, and yet extra
features are offered:
• The register can accept subscriber
numbers up to 16 digits.
• Being stored-program-controlled
(SPC), it can be adapted to any network (no matter how fast it grows).
• It is fully automatic and self-checking.
• It collects your statistics (teleprinter
output).
• Most of its modules are the plug-in
type.
• Modular equipment practice and SPC
(more flexible than hard-wired logic)
give compatibility with any type of
register-controlled telephone
exchange.
• Subscriber numbers from both dial
and push-button subsets can be
accepted.
• It can send both pulse and MFC
signals.
• And it only occupies about one-third
the space of conventional alternatives.
We know a lot of ways to update your
telephone system and we have tested
them thoroughly. Its all part of our knowhow. Maybe we can help to solve your
problems.
Standard Talephon und Radio AG,
P.O. Box, 8038 Zurich, Switzerland

Standard Telephon und Radio AG
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ITT

Racal-Milgo

on

line

across

the

world

world leaders in the fiels of data communications providing international high speed data links
spanning many frontiers.
Leaders because they have a comprehensive
range of firdt class products, including modems,
multiplexers, switching, storing and test equipments. Plus the backing of a full systems capability.
Leaderbecause they have an unrivalled
network of companies located strategically
throughout the world, providing a total sales
service and support organisation, maintaining close
liaison with national PTT authorities.
In short Racal-Milgo can handle all your data
transmission problems wherever you are located.
And they can take a project right through from
feasibility study-to implementation.
Racal-milgo-The leading data communicattions company. Because they provide a total data
communications service, world wide.
Why not find out more about Racal-Milgo's
involvement in the data communications field
across the world by contacting:
Racal-Lilgo Limited
Bennet Road, Reading
Berkshire RG2 OSS, England
Telephone: Reading 860233
Telex: 847667

RACAL
milgo on line across the world
1973
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Earth station of la Riviere des Pluies (Reunior

A NEYRPIC antenna for the earth station
monitoring the INTELSAT telecommunication satellites
Ordered from France in September 1975.

NEYRPIC

Departement Antermes
Rue Generai-Mangin
38100 Grenoble France
Tel.: /76/96.48.30
Telex: 320 750 F

NEYRPIC, supplier to TELSPACE, have already
equipped 16 earth stations.
LES TROIS ILETS
GAND HOUL
AKKAKRO
N'KOLTANG
ZAMENGOE
ARIVONIMAMO
LA RIVIERE DES PLUIES
PLEUMEUR BODOU 2, 3, 4
TROU BIRAN
DUJAIL 1, 2
NOUMEA
SEDNAYA
BRAZZAVILLE
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Martinique
Senegal
Ivory Coast
Gaboon
Cameroon
Madagascar
Reunion
France
Guyana
Irak
New Caledonia
Syria
Congo

THE

ME SAVERS

TI

!

3 NEW ADDITIONS TO THE
PULSE ECHO RANGE
FOR TELECOMMUNICATION
FAULT LOCATION
CUTS TIME - CUTS COST -

T215
for locating faults on unloaded
balance pair telephone cables

In cable lault location time is the essential factor and faster
location from the new range of pulse echo equipment can achieve
significant savings. Indeed, by simplifying the whole process of
cable fault location, Biccotest will make you very considerable
savings both in time and cost.
T216
for locating faults on coil
loaded audio pairs

GREATER ACCURACY TOO All three models have an incremental delay and time base
facility which allows a magnification of the section in
which the fault lies.

AND RUGGED PORTABILITY
The new pulse echo range is lightweight, rugged, compact and
easily portable. All models run from internal rechargeable
batteries.

T217
for impedance and attenuation
measurements and fault locating
on coaxial pairs

A full range of accessories is available with these models
including padded carrying cases, viewing hoods for bright weather.
Find out more today. Use the Reader Reply Service for full
information about the latest range.
Biccotest Instruments, Delamare Road, CHESHUNT, Herts EN8 9TG
Telephone Waltham Cross 29011

BICCOTEST
INSTRUMENTS

FINDS CABLE FAULTS FAST
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WE'VE INSTALLED 1,600,000
MULTIPLEX CHANNEL ENDS
WORLDWIDE
ITT Europe provides one of the best proved ranges of
Frequency Division Multiplexing equipment in the world.
Our multi-national group of companies serves nations
everywhere with the most advanced technology.
These equipments serve stations from very small capacities
up to basebands of 2,700 and 10,800 channels for transmission via coaxial
or microwave. Various higher order arrangements are available to comply
with the range of CCITT frequency plans. Ail the multiplex systems meet or
exceed CCITT recommendations.
Our International Multiplex, utilizing the latest LC filtering with
a double modulation scheme, and housed in ISEP equipment practice is
operated by administrations worldwide.
Our Mark V channelling employs an electro-mechanical filter
pre-mod scheme and is housed in our new Vertical System Equipment
Practice.
Current frequency division multiplex equipment designed by
ITT Europe meets all the requirements of large networks, and at the same
time it remains totally reliable and very competitively priced.
For more information about ITT's multiplex systems contact:
Bell Telephone Manufacturing Company S.A.,
Francis Wellesplein 1,
B-2000 Antwerp,
Belgium.

Standard Electrica SA,
Ortega Y Gasset 22,
Madrid 6,
Spain.

Standard Elektrik Lorenz AG,
42 Hellmuth-Hirth-Strasse,
Stuttgart—Zuffenhausen,
Germany.

ITT
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WE MAKE PEOPLE
COMMUNICATE
ACROSS THE SEAS

We are not first in the
world by sales volume
§1

So what ?

Did you inquire
about performance ?

Specialized in submarine
communications since 1890
we established our first
telephone submarine link
in 1950.
We have laid nearly 10,000
nautical miles of cable
corresponding to more than
15 millions circuits miles
and to 13 millions hours of
repeaters operation.
DON'T YOU THINK YOU MIGHT
BECOME ONE MORE SATISFIED
CUSTOMER ?

Snbmareom
Submarine Communication Systems Division
92111 CLICHY (France) 170, quai de Clichy
Telephone 270.01.50 — Telex 62.787

A common division to

LES CABLES DE LYON
and
COMPAGNIE INDUSTRIELLE
DES TELECOMMUNICATIONS

CIT-ALCATEL
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Switch

your

Recent years have seen some

thinking

to

Fujitsu

conventional system. It's also faster, puter-telecommunications systems.

dramatic advances in conventional far more reliable, more versatilen easier Designed and produced by computer,
telecommunications techniques. to maintain. And much smaller in size. Fujitsu's electronic switching systems
Systems are now available that can Fujitsu is one of the world's leading offer such features as computer
put you a good step ahead in themakers of telcommunications andcontrolled switching, automatic fault
computer systems. Its is this unique detection and system duplication.
telecommunications game.
But in today's telecommunications dual capability which gives us such an Fujitsu also produces high quality
world, where demand can so quickly overwhelming advantage in the message switching systems and telex
outstrip capacity, it's not enough todevelopment of fully integrated comswitching systemes, not to mention
be one step ahead of the game.
a wide variety of on-line data
You've got to be two.

communications systems.

Today's requirement for tomorrow's

For your telecommunications needs,
switch your thinking to Fujitsu. We'll

system is an ideal integration of
computer and telecommunications

FUJITSU

show you that the integration of

technologies. An electronic switching

advanced computer techniques can

system, for example, can handle

mean. Then we'll put you two steps
ahead. And keep you there.

immensely greater loads than any

FUJITSU

LIMITES

Marunouchi, Tokyo, japan
MAIN PRODUCTS Telephone Exchange Equipment Carrier Transmission Equipment Radio Communication Equipement Space Electronics Systems Electronic
Computers & Peripheral Equipment (FACOM) Telegraph & Data Communication Equipment Remote Control & Telemetering Equipment Electronic Components

N°.

1

Go

EAX.

From

GTE

electronic

our

way.

We give you some extras that help you sleep better.
When you buy a No. 1 EAX you get more than
today's most advanced equipment. You also get
a unique package of backup services. We call
them our "little extras," but they can make a big
difference where your peace of mind is concerned. They smooth your path and protect your
investment from the time you place your order,
right through the long life of your equipment.
EXTRA TRAINING

• Full-time school staffed by job-oriented, professional instructors.
• Comprehensive courses—from basic troubleshooting to circuit analysis, traffic management
and engineering.
• Today's most modern teaching aids, including

a22

a fully-operational No. 1 EAX.
• Best electronic central office training your
people can get. Anywhere.
• Free tuition, books and supplies.
EXTRA DOCUMENTATION

• Complete, thorough telephone operating company—oriented procedures.
• Complete electronic diagnostic and trouble
dictionaries.
• Complete software, drawings and specifications.
• Documentation is miniaturized on microfiche
film to save space.
• Microfiche viewer included with each No. 1
EAX system.

Photos taken during installation of No. 1 EAX at the South
exchange of the Lincoln Telephone & Telegraph Company,
Lincoln, Nebraska.

EXTRA SUPPORT

• Staff engineers serving your area will help you
plan and engineer a No. 1 EAX to meet your
specific requirements.

to full-time research in electronic programming,
operation and maintenance.

• Product support engineers, from World Headquarters, are available to back up our staff engineers when required. They can provide valuable
help when planning for growth and changing
traffic patterns as they are specialized in our new
electronic switching systems.

• Spare parts stock—with "hot line" service for
emergencies.
• Printed wiring card repair service.
There's a lot more to tell you about—and there's
news about No. 1 EAX, too. New Class 4/5 operation. New growth to 45,000 lines. And a new low
for maintenance. Contact us for full information.

• Operating engineers are available to assist
your maintenance people in solving operational
problems in your switching systems.
• All of them are backed by our laboratories,
where two No. 1 EAX machines are dedicated

EXTRA EXTRAS

fnT3 inTERIlATiariAL
World Headquarters: One Stamford Forum, Stamford, Connecticut
06904, U.S.A. Or c/'o GTE Telecomunicazioni S.p.A., P.O. Box
3954, Milan, Italy.
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SIEMENS

Telephony, telegraphy, television global communication

Every day, millions of people the world over exchange
information, utilizing a global network of satellites
and ground stations - the backbone of international
communications. Satellite systems are in many cases
the only means of providing communication links
of adequate capacity. Now, with satellite systems
for intercontinental communications in operation, regional
satellite systems are gaining in importance as the number
of users grows.
High-performance ground stations give ambitious young
nations rapid access to international communication
at reasonable cost. The telecommunication needs
of archipelago states and large countries with widely
separated population centers can be quickly and
economically satisfied by regional satellite systems.
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In addition, entire regions can be provided with a
television service. Aircraft and seagoing vessels can
be linked to their home bases through communication
or navigation satellites. Ground control stations monitor
and correct the orbits of research satellites and
space probes.
Siemens has been acquiring worldwide experience
in communications for decades. From the Outset,
our comprehensive know-how has placed us in the
vanguard of satellite communication development and we played a major part in developing and
constructing the essential communications equipment
for the most recent "Symphonie" satellite.
Siemens engineers
are working on tomorrow's problems today.
For further information write to
Siemens AG, Long-Range Communications Division,
D-8000 Munchen 70, Postfach 700079.

Siemens satellite communication
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Women and telecommunications
or 106 years later

\\/omen,

just like men, have played a
leading role in telecommunication
services from the outset, to the extent
that the Journal telegraphique, the forerunner of our Telecommunication Journal,
saw ht to make a survey on the subject
right at the beginning of its career. When
the results of this survey were published
in December 1869, in the second issue of the
" Journal ", the editor, commenting on the
information provided by the different administrations of the time,* wrote as follows:
" From the account we have just given
we draw no conclusions, because in
matters of this kind, where great attention
has to be paid to differences in social
customs and habits, the example of one
particular administration cannot be regarded as decisive. "
* Austria, Spain, Papal States, Greece, Netherlands, Portugal,
Roumania, Serbia, Turkey, Indo-European Office, AngloMediterranean Company, Bavaria, Belgium, North Germany,
Italy, Hungary, France, Denmark, Norway, Sweden, Grand
Duchy of Baden, Switzerland.
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Some of our women and men readers would
be amused if 106 years later, to the day,
and in International Women's Year, we
were to echo the words of this cautious
commentator in introducing the special
issue of the Telecommunication Journal on
the role of women in the development of
telecommunications.
Like him, however, we shall refrain from
drawing any conclusions, preferring to leave
it to each of our readers, whatever their sex,
to ponder the matter and arrive at their own
conclusions, and perhaps, as we hope,
comment on these fascinating reports by
writing to the editor, whose pages are open
to them all.
This special number takes the form of a
dossier—a modest one, of course, since the
space available in a review is always limited
—but a dossier submitted to all Members
of the Union for their information and for
their consideration.

An historical dossier, first of all, because
we have reproduced a number of texts
published on the subject in our " Journal "
during the last century. They may seem
antiquated and old hat. They may also
seem too brief (there were whole pages we
should have liked to quote...). In making
our choice, we have sought to give the reader
some yardstick by which he can assess
the progress made since the time when the
following lines appeared in the Journal
telegraphique for January 1882:
" This report [published by the Journal
telegraphique in 1881] shows quite conclusively the drawbacks of employing
women in this branch of the public
service... Some telegraph administrations
have given up employing women altogether, finding that they neither saved
anything in the process nor got enough
work out of them. "
A statistical dossier, in the second place,
based on the figures supplied by the administrations of Members of the Union which
replied to the questionnaire sent to them.
These figures will be seen to speak for
themselves.
A human dossier, finally, because naturally
we have asked women to express their views.
They have done so either by carrying out a
survey which we publish in this number

of the " Journal", or by writing articles
on the status of women and their work,
or on purely professional problems, asking
in this last case the pseudo-innocent question:
do our male colleagues look at things differently ?
This question was already answered, at
least in part, in the Journal telegraphique
for February 1882:
" The world of today, we are happy to say,
offers proof that in the school room,
in the university, in the artist's studio,
in the technical, administrative and business offices, women are able, by their
studies, their labour, and their achievements, with their hearts and hands and
minds, to maintain just as high a level
as men, and if the inherent characteristics
of their sex deprive women of superiority
in some fields, the same characteristics
give them an advantage in others, and
the final balance is by no means unfavourable to them... "
I shall merely add that since the publication
of those lines, women " Administrators",
" Engineers " and " Scientists ", just like
their male counterparts, have given unquestionable proof of their intelligence,
competence, and devotion.
M. MILI

' r-'-
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union activities
Visits
by the Permanent
Representatives
of Greece, Oman
and Malta
The following Permanent Representatives recently paid
jNj visits to Mr. M. Mili,
I \ Secretary-General of
ipj the Union:

Regional
Administrative
Conference for LF/MF
Broadcasting

,

K *15 September 1975
Mr. Andre Metaxas,
Ambassador, Permanent Representative
fe of Greece at the
: l l United Nations Office
| in Geneva and the
™ specialized agencies
in Switzerland;
Mr. A. Metcixas

The second session of the Regional
Administrative Conference for LF/MF
Broadcasting finished its work on Friday,
21 November 1975.
A total of over 600 delegates from 106
countries took part. An article, written
by the Chairman, Mr. Derek C. Rose,
on the results of the conference, will be
published shortly in the Telecommunication Journal.

While " interworking" was treated in
plenary, the items " signalling system R2 "
and " maritime communications " were
assigned to two Sub-Groups chaired by
Mr. K. J. Bohren (Switzerland) and Mr. H.
Raag (Communications Satellite Corporation—COMSAT), respectively.
Interworking of CCITT signalling systems
With regard to the fields of application,
the Working Party agreed to concentrate
its studies on interworking between different CCITT signalling systems. Interworking between the same CCITT signalling systems will also be taken into
account.
The main objectives of the study are:
a) to establish improved methods of
presenting specifications for interworking between CCITT signalling systems;
b) to use the improved method of presentation to analyse existing interworking
specifications;
c) to facilitate interworking with
signalling systems;

new

d) to give guidance to operational personnel about the facilities included in
the signalling systems involved.

Meeting of CCITT
Working Party XI/1

JPllggk
Jfr
n|
Mr. H. Fodha

Mr. E. Saliba

|
• 18 September 1975
Mr Hassan Fodha, Minister Plenipotentiary, Permanent Representative of the
Sultanate of Oman at the United Nations
Office in Geneva;
• 13 October 1975
Mr. Evarist Saliba, Permanent Representative of the Republic of Malta at the
United Nations Office and the specialized
agencies in Geneva.
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^CITT
Working
L Party XI/1 (Lnterworking of signalling systems) held its
second meeting of the
present study period
in Geneva from 15 to
19 September 1975
under the chairmanship of Mr. K. H.
R°senbr°ck (Federal
Republic of Germany).

The meeting was attended by 32 delMr. K. H. Rosenbrock egates representing
18 administrations or
recognized private operating agencies as
well as four industrial organizations.
■ fljk
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After analysis of four contributions it was
concluded that the tabulation of interworking in terms of interworking events is
a practicable approach. It was felt that the
present list of events requires expansion
and rationalization to ensure the simplest
and most convenient transfer of information by means of the events. In particular, those functions need to be expanded
which require the storage of information,
logical decisions to be made and specific
sequences of operation. Consequently, the
general approach for the total interworking
specifications was elaborated in more
detail. In addition, it was agreed to
consider the functional specification and
description language (SDL) developed
within Working Party XI/3 in order to
check its suitability for signalling interworking purposes.
It was observed that the work done so far
on the first main objective a) has supplied
some information about the other main
objectives b), c) and d).

union activities / technical co-operation

Signalling system R2
Working Party XI/1 was of the opinion
that there should be only one version of
the specifications of signalling system R2.
Therefore, the next edition of Vol. VI
should include the detailed specifications
of signalling system R2 (Grey Book) as
amended by Working Party XI/1.
The urgent need by the end of the present
study period for a complete specification
covering the use of system R2 on satellite
links was recognized. Therefore, administrations were invited to comment on the
results achieved so far in order to complete
the work during the final meeting of Study
Group XI (Telephone switching and
signalling) in February 1976.
Maritime communications
It was agreed that the type of demand
assignment operation covered by Recom-

mendation Q.48 is substantially different
from a maritime satellite system. Hence,
Recommendation Q.48 is not directly
applicable to a maritime satellite system.
After examination of the various numbering plans proposed by Study Group XIII
(Automatic and semi-automatic telephone
networks), Working Party XI/1 concluded
that the existing recommendations for
charging and accounting in the international telephone network do not allow
for the analysis of the subscriber number.
Therefore, special charging principles cannot be based on such an analysis. Within
the numbering plan proposed for satellite
systems routing, charging and accounting
can be accomplished in accordance with
existing recommendations for the international telephone network. With regard
to VHF systems, Working Party XI/1
prefers the proposed numbering plan I
from the switching and signalling equipment point of view.

technical

Stop-over
lectures offered
by Teletraffic
Congress
lecturers
In connection with the Eighth International Teletraffic Congress to be held
in Melbourne, Australia, from 10 to
17 November 1976 (see Telecommunication
Journal, November 1975, page 655) some
of the lecturers have indicated their
willingness to give " stop-over " lectures at
cities where their journey could be conveniently broken while travelling to or
returning from the Congress. This is,
therefore, an excellent opportunity for
some administrations to arrange lectures
by leading authorities taking part in the
meeting.

Since it is assumed that maritime VHF
systems will be regarded as parts of the
various national networks, these systems
should be designed in accordance with the
principles of the latest modern national
network design. The situation is different
in the case of maritime satellite systems:
the interface at the shore station between
the signalling link to the international
exchange and the maritime satellite system,
in the broadest sense, corresponds to an
interface with a national network. Accordingly, signalling procedures at the shore
station on the access circuits must follow
the procedures specified for the CCITT
signalling system used on that link. In
addition, a number of requirements to be
met by the interface and relevant CCITT
recommendations were discussed and
listed.
A proposal for a new question on " Interworking with mobile telephone systems "
was elaborated.
K. H. R.

co-operation

Provided that a stop-over does not increase
the fare for the return air ticket from the
lecturer's home country to Australia, the
only cost for the host administration
should be the accommodation costs for
the lecturer during the stop-over (including
hotel room and allowance for meals).
There will be no charge for preparation of
the lecture, this being paid in kind by the
lecturers' own organizations.
In a case where a stop-over is required to
be made in a country involving additional
travel costs for the lecturer, the matter
would need to be settled between the
lecturer and the host administration.
The ITU will not be responsible for any
financial arrangements; these must be
settled directly between the host administration and the stop-over lecturer.
Dr. A. H. Elldin, ITU regional traffic
engineering expert in Bangkok, will coordinate stop-over lecture arrangements
between the International Teletraffic
Congress and ITU. Administrations
interested in taking advantage of this
opportunity are invited to write to:

" Dr. A. H. Elldin, ITU Regional Expert,
ITU/ESCAP Unit, c/o ESCAP, Sala
Santitham, Bangkok 2 (Thailand)" to
inform him of their requirements.

Traffic route
testers in
the Malaysian
network
For supervision of the local telephone
network in Kuala Lumpur and the
national trunk network in West Malaysia,
the Telecommunications Headquarters in
Kuala Lumpur decided in 1971 to introduce
traffic route testers (TRT's) of LM
Ericsson's design. Four traffic route testers
with supervisory desks were ordered, the
equipment was delivered in mid-1973 and
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the installation completed by the end of
that year. The TRT's are rack-mounted
with a total capacity of 200 A-test numbers
and 200 B-test numbers each.

ITU project, Mr. J. E. Tibblin from
Svenska Televerket, was working for ten

The quality of the network is supervised
by means of generated test traffic. Each
test call is controlled and if anything goes
wrong this is indicated on statistical
counters as well as being printed on
centralograph paper.

The equipment has now been in service
for more than 18 months. As the network
in West Malaysia is gradually extended it
is planned to introduce TRT's also at
network centres outside Kuala Lumpur,
e.g. Penang, Ipoh and Johore Bahru.

By means of code answering devices type
CASC, outgoing calls from the TRT
centre in Kuala Lumpur, as well as
incoming calls, can be controlled. In both
cases information about the outcome of
each test call is registered at the centre.

The TRT supervision methods for followup of the information obtained from the
TRT's, which were recommended by the
ITU team, are now being gradually
introduced by the Telecommunications
Department.

Equipment for monitoring live traffic has
also been installed at the TRT centre as
part of the ITU project.
The TRT's are used primarily for a
statistical check of the quality of the
network but are also used for fault-tracing
purposes when required.

Mr. Zain, who is in charge of running the
TRT's, has spent two months in training
with the Australian Post Office and will
undergo a further period of training with
another administration under a six months
ITU fellowship.

Control of live traffic is used for investigations concerning traffic dispersion,
reasons for traffic loss and in fault tracing.
One of the associated experts under the

months with this part of the project
together with a local counterpart. Under
his supervision, necessary testing and
adaptation of the TRT's to the special
conditions in the Malaysian network was
carried out. A counterpart, Mr. M. Zain,
was trained and is now running the TRT's
according to routines developed by the
ITU experts.

Mr. Zain doing fault tracing at the TRT
supervisory desk

A. J.

Departures and returns from mission
name of expert

country
of origin

speciality

country of
assignment

period of contract
and programme *

departure
return

Davey G.

Australia

Senior expert in traffic engineering
and economics. Preparatory
assistance for a feasibility study for
a telecommunication network in the
South Pacific

Suva
(Fiji)

20.9.75-19.9.76
UNDP

departure

Buffington C.

United States

Team leader in the field on the interregional project on curriculum
development

Caracas
(Venezuela)

28.9.75-27.9.76
UNDP

departure

Svennevig A.

Norway

Senior expert in radiocommunications (VHF/UHF radio-relay
systems and HF radio equipment)

Khartoum
(Sudan)

29.9.75-28.3.76
UNDP

departure

Aslam M.

Pakistan

Regional expert in transmission.
Regional telecommunications
advisory services for the ESCAP
region

Bangkok
(Thailand)

30.9.75-29.9.76
UNDP

departure

Johri S.

India

Financial controller (OPAS) at the
Posts, Telecommunications and
Civil Aviation Department

Maseru
(Lesotho)

30.9.75-29.9.76
OPAS

departure
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country
of origin

name of expert

speciality

country of
assignment

period of contract
and programme *

departure
return

Blanzin C.

France

Team leader in the field on
the inter-regional project on
curriculum development

Dakar
(Senegal)

1.10.75-30.9.76
UNDP

departure

Huguenin J. R.

Switzerland

Expert in telecommunication
operation

Nouakchott
(Mauritania)

1.10.75-30.9.76
UNDP

departure

Lindquist K.

Sweden

Team leader in the field on the
inter-regional project on curriculum
development

Nairobi
(Kenya)

1.10.75-30.9.76
UNDP

departure

Mcintosh A.

United Kingdom

Expert in maintenance of external
plant at the Posts and Telecommunications Training Centre

Lagos
(Nigeria)

1.10.75-30.9.76
UNDP

departure

Pecchinotti A.

Italy

Adviser for earth stations in the
fixed satellite service

La Paz
(Bolivia)

3.10.75-2.12.75
UNDP

departure

Uehara T.

Japan

Senior expert in electronic switching
systems

Riyadh
(Saudi Arabia)

4.10.75-21.12.75
FT

departure

Golder C.

United Kingdom

Senior expert in electronic switching
systems

Riyadh
(Saudi Arabia)

5.10.75-20.12.75
FT

departure

Cali G.

Italy

Transmission instructor

Niamey
(Niger)

7.10.75-6.10.77
FT

departure

Hovland P.

Norway

Associate expert in telephone
switching at the Multi-Country Posts
and Telecommunications Training
Centre

Blantyre
(Malawi)

7.10.75-6.10.76
Associate expert

departure

Sato T.

Japan

Telecommunication transmission
systems expert

Riyadh
(Saudi Arabia)

10.10.75-9.10.76
FT

departure

Hidaka T.

Japan

Senior expert in automatic telephone
switching

Riyadh
(Saudi Arabia)

13.10.75-12.10.76
FT

departure

Ryter F.

Switzerland

Senior expert in electronic switching
systems

Riyadh
(Saudi Arabia)

13.10.75-19.12.75
FT

departure

Moon D.

United States

Educational technologist,
telecommunications human
resources project

Brasilia
(Brazil)

15.10.75-14.10.76
UNDP

departure

Jensen A.

Sweden

Senior training expert in computer
application at the Telecommunication Training Institute

Kuwait
(Kuwait)

20.10.75-19.10.76
FT

departure

O'Sullivan P.

Ireland

Expert in telephony training at the
Regional Training School

Nairobi
(Kenya)

20.10.75-19.10.76
UNDP

departure

Galjaard P.

Netherlands

Associate expert in radio and
transmission at the GPO staff
training college

Ndola
(Zambia)

5.11.75-4.11.76
Associate expert

departure

Antimovski A.

Yugoslavia

Transmission expert

Freetown
(Sierra Leone)

29.9.74-28.9.75
UNDP

return

Schnitzke H.

Germany (Federal
Republic of)

Telegraphy instructor at the Telecommunication Training Centre for
Junior Engineers and Senior
Technicians

Bandung
(Indonesia)

10.2.69-31.10.75
UNDP

return

Heymann H. J.

Germany (Federal
Republic of)

Telecommunications switching
instructor at the Telecommunications
Training Centre for Junior
Engineers and Senior Technicians

Bandung
(Indonesia)

1.6.69-31.10.75
UNDP

return
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name of expert

country
of origin

speciality

country of
assignment

period of contract
and programme *

departure
return

Rosenbaum D.

Germany (Federal
Republic of)

Telecommunications power plant
instructor at the Telecommunications
Training Centre for Junior
Engineers and Senior Technicians

Bandung
(Indonesia)

19.11.69-31.10.75
UNDP

return

Crafoord C. A.

Sweden

Senior expert on telephone switching
at the Telecommunications Institute

Tel Aviv
(Israel)

1.11.74-31.10.75
UNDP

return

Diehl L.

Germany (Federal
Republic of)

Senior expert in telegraphy

Caracas
(Venezuela)

31.7.67-31.12.75
UNDP

return

* UNDP
FT

= United Nations Development Programme.
= Funds-in-Trust.

Associate expert = Mission financed by the associate expert's national government under an agreement between that government and the
ITU for the provision of associate experts.

conferences or meetings external to the ITU
Digital
communications
and signal
processing
techniques
An intensive 3-day seminar on the practical applications of digital communication
will be given in Montreal, Canada, from
2 to 4 February 1976 by a team of wellknown Canadian and United States
authorities in the field. It is intended for
individuals who desire to acquire a
working knowledge of the principles,
design techniques, and new operational
PCM and digital multiplex, satellite,
terrestrial microwave and cable/wire
systems.
Lecturers include Dr. D. L. Schilling
(City University of New York), Dr.
K. Feher (Concordia University (previously known as Sir George Williams
University) and RCA Limited), Dr. P. Nuspl
(Communications
Research
Centre—
708

CRC) and Mr. W. Zenko (Canadian Marconi Company).
The course fee is 295.00 Canadian dollars.
This includes a textbook, lecture notes and
two luncheons. For brochure and further
inquiries please contact: "Dr. K. Feher,
Electrical Engineering, Concordia University, 1455 de Maisonneuve West,
Montreal, H3G 1M8 (Canada)—Telephone: (514) 879-8049 ". — Concordia
University.

International
Conference
on Solar
Electricity
Within the framework of the Journees
d' electronique de Toulouse (JET), the
French Centre national d'etudes spatiales
(CNES) and Centre national de la
recherche scientifique (CNRS) are organizing an international Conference on Solar
Electricity in Toulouse, from 1 to 5 March
1976.
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The aim of the Conference is to describe
the state-of-the-art in producing electrical
energy from solar energy by photovoltaic
or thermodynamic conversion.
The Conference will particularly deal
with experiments carried out on terrestrial
applications; space applications are not
excluded. Social and economic problems,
effects on the environment and meteorological data (availability of solar energy)
will also be covered.
The Conference is to be held at the Palais
des congres in Toulouse. Simultaneous
translation from French into English
and vice versa will be provided.
Registration fees amount respectively to
700 French francs for participants and
300 francs for speakers. In addition to
admission to the conference rooms, the
fees cover the supply of the full text of
papers delivered by the authors and
lunches.
Inquiries
in
connection
with
this
Conference should be addressed to:
" Centre national d'etudes spatiales,
Departement des affaires universitaires,
18, avenue Edouard-Belin, 31055 Toulouse
Cedex (France) ". — CNES.

JOURNAL
TÉLÉGRAPHIQUE

PUBLIE PAR

LE BUREAU INTERNATIONAL
DES

ADMINISTRATIONS TfrjtGRAPHIQUES.

Women's rdle in the telegraph service
With the average profit on telegrams transmitted dropping as a
result of successive tariff reductions, administrations are forced to
find ways of cutting operating costs while still providing a satisfactory service.

With regard to the employment of women, telegraph administrations fall into four different categories:
In the first category, women are not employed at all;

II.
The second category includes Bavaria, Belgium, and Northern
Germany.
In Bavaria and Belgium, very few women are employed, and they
are to be found not in telegraph offices, as such, but only in combined
post and telegraph offices where the official in charge is allowed to
use the services of a member of his family, either male or female,
for his main activity, and even as an auxiliary in the telegraph
service.

In the second category, women are merely auxiliaries, appointed
because they belong to the family of an employee, and working
under his supervision;

In Northern Germany, women play a somewhat larger part, in
that they are employed not only in offices with a subsidiary telegraph service, but also in offices providing a telegraph service only.

In the third category, women may be put in charge of a particular
operation, but only in posts of secondary importance;

In Northern Germany, the Telegraph Administration is staffed
largely by ex-soldiers although, since January 1869, the official in
charge of an office providing an all-day service where the work load
is insufficient to warrant employing a second person full-time, is
allowed to use the services of an adult member of his family, possibly
his wife or daughter. — Only the official himself holds an established
post; he trains his assistants and supervises their work, the Administration merely issuing the necessary authorization.

In the fourth category, women are employed on all kinds of telegraph operations.
I.
The first category includes most of the European administrations,
such as those of Austria, Greece, the Netherlands, the Papal States,
Portugal, Roumania, Serbia, Spain, Turkey, the Indo-European
Office, and the Anglo-Mediterranean Company. In all these different
services, the work continues to be done exclusively by men.

In payment for the services of these auxiliaries, the official receives
an allowance of 6 thalers (22 fr. 50 c.) for a monthly workload of up
to 840 telegrams. Above that figure, there is an extra payment of 2
thalers (7 fr. 50 c.) for each extra batch of 120 telegrams handled.

Since this is a recent innovation, the number of offices operated
on this basis is still small, though it is steadily increasing. The
Administration of Northern Germany is satisfied with the results of
this system, which has the added advantage of costing only 70 to 80
thalers a year, whereas the annual salary of a second employee would
be at least 300 thalers: 250 to 300 fr. as against 1100 to 1200 fr. a year.

III.
Three Administrations, those of Italy, Hungary, and France,
directly recruit women, who are used in the service to a much greater
extent.
We include the Italian Administration in this category because its
regulations theoretically allow the employment of women on these
terms, although in practice virtually none have yet been hired.

In Hungary, women play a more important part, being employed
as auxiliaries first under the responsibility of a supervisor and then
independently. Women are also placed in charge of sub-offices.
In the first instance, in the same way as in the North German
Administration, these auxiliaries are selected from amongst the
families of permanent officials, and are then appointed after taking
tests, mainly of a practical character, to prove their knowledge of
the regulations and ability to handle the equipment. But, unlike in
Northern Germany, if there is enough work to require two persons,
a woman can be appointed to the second post on her own merits and
on her own responsibility. This post carries an annual salary of 300
forints (750 francs).
Apart from members of the families of employees, the Hungarian
Administration also takes on women to run sub-offices having very
little traffic, appointing them in an individual capacity, on terms
established by contract. . .

... the French service started to recruit women in 1863. Since
then, they have been placed in charge of some two hundred offices,
and their work has so far proved satisfactory.
The French Administration calculates that this system saves them
a thousand francs a year per office.

The Administration [of the Kingdom of Wurttemberg] employs
women only so long as their work is satisfactory and their conduct
irreproachable, reserving the right to dismiss them immediately.
The women for their part can resign subject to giving the Administration a month's notice. They are obliged to resign, save in exceptional circumstances, on marriage.
The Administration of Wurttemberg notes that women have, so
far, given satisfaction and are perfectly capable, in small or averagesized offices, of doing the work of men. This gives a considerable
saving, for whereas men in the same posts are paid a minimum of

1 fl. 12 kr. (2 fr. 57 ct.) per day and a maximum of 700 fl. per year
(about 1500 fr.), women's pay varies between 1 fr. 75 ct. and 2 fr. 57 ct.
— in other words, the maximum rate for women is the same as the
minimum for men.
IV.
In Denmark, the employment of women is generally accepted,
but the number of women working in fact is not very large.

Financially speaking, the Danish Administration does not appear
to have anything to gain from employing women, since there is no
difficulty in recruiting very young men for 150 to 200 Danish riksdaler
per year (425 to 565 fr.). This is the minimum salary that could
be paid to a woman and, it would^ still not be enough if she had to
travel away from her normal place of residence, whereas a young man
finds it easier to live cheaply anywhere.
Then again, the work of telegraph services is liable to necessitate
transfers of staff, and the employment of women who are not so
mobile, creates difficulties for Administrations.
Lastly, it is sometimes a problem to find jobs suitable for women,
especially in offices where they have to work together with men; even
the best of them are never the equals of men in either perseverance
or manual skill.

In Norway, unmarried women have been employed in telegraph
offices since 1858.
They must be aged between 20 and 30, and in good health; they
must, in addition, have attained the educational standard generally
required for government service, have good handwriting and a sound
knowledge of arithmetic, and apart from the Scandinavian languages,
know enough French, German and English to be able to take down
dictation correctly from these languages.

The Norwegian Administration employs women either in small
offices serviced by one woman or perhaps two; or else for day duty
in large offices supervised by an inspector, either alone or together
with men.

The Norwegian Administration is proud of its record in respect
to the employment of women. The Administration says that, from
the financial aspect, there are great advantages in employing women
because, having fewer needs, they manage better on their small
salaries than men. The Norwegian Administration finds that more
women than men from the higher strata of society are prepared to
accept the low pay and poor conditions.

"In our country", observes the Norwegian Administration,"as in
most others, large numbers of civil servants and other persons
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occupying a similar position in society attempt to give their daughters
a good education because they have nothing to leave them; and
parents are pleased to have their children thus taken under the
wing of the State. This explains the presence, in the telegraph
service, of a number of highly distinguished women who do a great
deal to improve the reputation of our service."

originally appointed to the smaller offices only.

In Switzerland, women have proved their worth in the various
jobs they have done, with the result that the Administration is
taking them on in larger numbers. By this means, large numbers of
offices can be run more cheaply than if all the assistants were selected
from male candidates with the requisite qualifications.

In Switzerland, women have been employed in the telegraph
service ever since it was inaugurated, in 1852, although they were

December 1869—January 1870

The health of telephone operators.

Union of South Africa.
Telephone operators have not been observed to suffer from any
ailments attributable to the work they do, although they do sometimes show signs of irritability after two or three years of service.
This phenomenon has been variously attributed to the noise of the
call, the rudeness of clients, and the weight of the headset.

3. Does she suffer from an infectious disease affecting the membranes
of the mouth or throat?
4. Does she articulate clearly and without impediment?
5. Hearing. Do her ears require examination by a specialist?
6. Examination of eyes:
a) does she enjoy normal vision?
b) is she long-sighted?
c) is she short-sighted?
d) are there other irregularities ?
7. State of teeth.

Germany.
Generally speaking, it has been observed that women of a robust
type are fully equal to the demands their work makes on them. Those
less robust become more susceptible to illness, especially to illness
of a nervous kind, after a time. In 1908, out of 18 016 female employees
working in all branches of the postal and telecommunication services,
there were 31 deaths and 9555 cases of illness. Of these latter, there
were 1456 cases of nervous trouble.

A. Declaration to be made by a female candidate for a post as telephone
,
operator (to be taken dovm by the doctor)
1. Has the candidate already been examined by a doctor of the
Postal Administration or by a State medical official?
2. List the illnesses from which she has suffered, with indications of
how long they lasted.
3. Has she ever suffered from epileptic seizures, or other nervous fits ?
Has she ever suffered from temporary unconsciousness?
4. Are her parents still alive? E not, at what age did they die, and
what were the causes of death?
5. Have there been any,cases of tuberculosis, epilepsy, or mental
instability in her family?
B. Declaration by the doctor
1. Candidate's build.
2. Height (without shoes).

Federation of Australia.
Victoria. The majority of certificates issued by private doctors
for absence through sickness give the cause of the illness as neurasthenia and anaemia, and most female telephonists put their
sickness down to the special nature of their work.

Tasmania.
Applicants as telephonists who have passed the prescribed educational test and who are proposed for appointments must report for
examination to a Government medical officer. A specimen form to be
filled in by the doctor is shown below.
Medical certificate.
1. Height and weight of the applicant.
2. Having examined the applicant, are you perfectly satisfied
regarding his or her heart condition? If not, state the reasons.
3. Having examined the applicant, are you perfectly satisfied
regarding the state of his or her lungs? If not, state the reasons.
4. a) Are there clear symptoms of affection of the abdominal
organs? If so, give details,
b) Is there any nose or throat affection?

5. Are there any defects of sight, hearing or speech, or any indication of otorrhoea?

Hungary,

• • • •
6. Is the applicant suffering from hernia?
(Male candidates must be examined)
(In the case of women, state the applicant's reply to this question).
7. Is the applicant subject to nervous attacks?
Has the applicant ever suffered from sunstroke?

I. Employees in the telephone service, women in particular, are
exposed to two main health hazards:
Anaemia, as a result of doing sedentary jobs in confined prei
d neurasthenia, which is common amongst this group,
m ses; an
due to the nervous strain of remaining constantly on the alert,
using their eyes and ears.

8. What are the measurements:
a) from the soles of the feet to the finger tips, with arms stretched
above the head?
b) between the finger tips of one hand and those of the other
hand, with arms stretched out horizontally?
These measurements are required only for telephone operators.
The minimum admissible for a is 6 feet 3 inches, and for b, 5 feet,
9. Has the applicant ever been rejected for a post or for a life
insurance ?

It should be pointed out, at the same time, that neither of ailments is due exclusively to conditions in the telephone service,
and that individual health records must always be taken into consideration when selecting women candidates,

10. DO6S the applicant possess the normal use of all his/her limbs?

II. As to the best means for reducing absenteeism due to sickness
amongst telephonists, results are best when the Administration provides working premises corresponding to modern health requirements, and when the employees have a satisfactory working schedule.
In Hungary, to this end, telephonists work in large, clean wellventilated rooms, with good heating and lighting; and also they
have the use of adjoining premises fitted with clothes cupboards,
lavatories and washbasins, a dormitory for those on night shift,
and a dining room.

Austria.
Most absences from work are attributable to family difficulties.
The majority of these female employees are drawn from the ranks
of the poor and have to subsist on their salaries alone; many have
aged indigent parents to maintain. Instead of devoting their leisure
hours to repose, they have to perform household chores, being
frequently driven to take up secondary employment, with even
longer hours of labour than in the telephone exchange.
Being women, they spend much of their earnings on finery. Lack of
food conduces to nervous and pulmonary disorder (LungenspitzenIcatarrh).
Female candidates for employment in the Post, Telegraph and
Telephone Department are examined for visual acuity and sharpness
of hearing (a probe of both ears being obligatory). When all the female
candidates have been so tested, all the men on the examining board
retire, except for the doctor, who stays behind with a female telephonist as chaperon. The girls then strip to the waist to reveal any
scars on neck or arms. Heart and lungs are then checked, together
with the corneas of both eyes. Fingers and joints are tested, and the
mouth and skin inspected, in so far as modesty allows.

Sweden.
I. Generally speaking, work in the telephone service does not
appear to affect the health of the staff on condition, of course, that
they are in perfect health at the time when they are appointed.
II. In order to reduce absenteeism due to sickness, telephonists
applying for sick leave are required to submit a medical certificate
stating that they are unfit to perform their duties. If the medical
certificate does not state that the applicant is unfit to perform
her duties, but merely that she is in need of a rest, leave will be
granted,, but counted as leave of absence, without pay, not as "sick
leave".
In order to protect the health of its staff, the Administration
takes greaf care, when installing telephone exchanges, to observe
health regulations as regards ventilation, heating and lighting.
Moreover, all permanent telephonists are entitled to annual leave:
one month for established staff, and two weeks for supernumeraries.
June-July-August 1913

Good jobs for girls

by
Brenda MADDOX

you want your daughter to be
a telephone operator ?

Y\7OULD

*

It is a fair question, for the world's telephone networks depend heavily on feminine labour and women like the work.
Yet there is little doubt but that the job
of telephone operator is open to two
interpretations.
One is that it is a clean respectable occupation, with pleasant overtones of public
service, that gives girls with no special
skills an entry to white-collar work. The
other is that it uses women as drones and
exploits their willingness, so deplored
by the women's liberation movement, to be
polite, precise and obedient while performing repetitious tasks.
For the world's largest telephone authority,
the American Telephone and Telegraph
Company (AT&T), Women's Lib. is no
joke. AT&T was fiercely criticized a few
years ago for its dual hiring system.
Men and women employees were dealt
with differently, right from the earliest
interviews and aptitude tests. AT&T's
Bell System was particularly attacked for
keeping women in lowly jobs; even when
they became managers, most were at the
lowest managerial level.

The result of the controversy was that
AT&T signed a consent decree in January
1973 with the federal government, promising to try to attract women to craft
jobs traditionally held by men. As far
as craft jobs performed indoors—maintaining equipment and performing repairs
at central offices—the company has had
modest success. There are now about
12 000 women in this kind of work. But
recruiting them to work outside—climbing
poles, installing new telephones—in substantial numbers, has been harder. About
1800 women have accepted such jobs,
but the turnover rate has been high.
The lack of interest, said an AT&T
executive somewhat cautiously " suggests
that most of the women the telephone
companies have traditionally attracted
have tended to be women who are
interested in inside work ". Perhaps the
company would make better progress,
he said, if it tried to recruit a different
kind of woman, one who is drawn to
outdoor manual work.
Getting men behind the switchboard also
is a slow business. AT&T now has
7300 male telephone operators, a distinct
change from 1967 when it had none

at all. But balancing the sexes in this job
too is still some distance away. Bell employs
134 000 women as operators and in fact
women comprise 55% of its total labour
force.
In the United Kingdom, the Post Office's
tradition of using men as telephone operators at night and on week-ends is also
coming to an end because of sexual
egalitarianism. The new Sex Discrimination
Act which comes into effect shortly means
that all jobs must be open to both sexes,
unless there is some overriding necessity
for one rather than the other. Whether
women will be required to do regular
turns of night duty is not yet clear but
men will certainly be able to ask for more
day work. The Post Office has had to
re-word its recruitment advertisements
and remake its training films in anticipation of the new unisex approach.
The uncertainty about which sex should
do the job of telephone operator, and at
what times of day, goes back to the early
days of the telephone. The first woman
operator in what is now the Bell System
was Miss Emma Nutt, who was hired
by the Telephone Dispatch Company
in Boston, Massachusetts on 1 September
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1878. In only two years the general opinion
throughout the system was that " female
operators are much superior to males
They did have disadvantages, one inspector
pointed out to Theodore N. Vail, then
manager of the Bell System: " They are
fond of airing their voices, and sometimes
prolong conversation to talk with subscribers, again losing time
On the other
hand, " they exceed males in civility and
general attention to their tables
The fact that male operators have traditionally been more outspoken was not
appreciated by an American woman
journalist who came to London last year
for a few days to report on signs of social
conflict and working-class discontent.
When she tried to place a telephone call
to her newspaper in the United States
and she nagged at the (male) transatlantic
operator to hurry it up, he retorted,
" I could cut you off you know
" That, " she announced triumphantly, returning to the dinner table, " is a change.
A few years ago a British telephone
operator wouldn't have said that. "

finally cost men their jobs as in the Bell
System. The following letter was written
by a customer to John Hudson, the president of the American Bell Telephone
Company, in Boston in 1891:
" Mr. Hudson: Night telephone service
in Boston and elsewhere has always had
a shady reputation, and the boys and young
men who are in charge of small offices,
and in charge of switchboards in large
ones are often careless, and slow, and
(if I may judge by my own experience)
usually uncivil and discourteous; sometimes
extremely slow.. . My remedy would be,
to place young women in charge, and
let female operators do the night work
as well as the day work. I am well aware
that a prejudice exists against employing
females for night service, and that it has
been deemed an unsuitable practice. Formerly, and in some localities, it may have
been so. Now, and in the ordinarily safe
and well protected offices of the New
England Co., it seems to me that such an
idea is not well founded; and that the
objection to employing females for night
services is purely a sentimental one.

But he would have, if he had been a night
man. Truculence was the trait which

Thos. D. Lockwood "

Even before the invention of the telephone,
the electric telegraph had opened up a
new area for female employment. It was
good work for the daughters of the
bourgeoisie, with a higher social status
and better conditions than in domestic
service or industry. In his excellent social
and economic history of the telegraph,
the British author J. L. Kieve observes
that the Electric and International Telegraph Company in Britain began hiring
women in 1855, and by 1868 employed
200 at its central office in Moorgate. They
were often the daughters of clergymen,
tradesmen or government clerks; they
were mostly between 18 and 30 years old,
unmarried and under the careful supervision of a matron. While waiting for
messages to come, they did needlework.
The company provided a cook to make
their lunch and tea. They were hired
because they were " admirable manipulators of instruments", they had less
inducement to change jobs—and they
worked for lower pay than men did.
Now that the communications industry
is well over a century older, the reasons
why women like to work as operators have
not altered very much. I asked some

(AT&T)
Emma N. Nutt, the first female employee of
the Bell System, was hired on 1 September 1878,
at the Boston exchange. She retired in 1915
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(AT&T)

Traffic operators shown in central office in New York City around 1888
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women and girls in London telephone
exchanges why they had chosen their
jobs and almost all gave as their first
reason the sociable atmosphere. They liked
working in a big room. " I'd hate to be
stuck in a small office with nobody to
said one girl. " My girl friend,"
talk to
said another, " works in a store and it's
very boring. She thinks she'd like to become
a telephonist. "

among British operators was 35%; and
even higher among the younger girls
who came to training straight out of
school. The Bell System has had even
worse trouble finding and keeping operators. As business telephone traffic in
cities grew, while the residential populations fled, when they could afford it, to the
suburbs, some exchanges saw a 100%
turnover in a year.

Isn't an operator's job tedious? Everybody
asks that, they say, and the answer is that
it is not so bad. " You're talking to people
all day long, and helping them
one girl
explained. " Now that telephones are
automatic, they don't come through to
the operator unless they've got a problem.
I try to sound happy—and a bit older
than I am. You try to put authority
into your voice. Then they think, I'm
OK here ', and they calm down."

A supervisor in London, whose experience
goes back many years before " liberalization ", as job enrichment is called in
the Post Office, recalled how much in awe
they used to be of the chief operator.
" If she didn't choose to say good morning,
she didn't. She just sat there like the old
Queen Mary when you went in. And we
would never call her by her Christian
name. "

4

" When you teach them something, like
when you explain why they have to put
in an extra two pence from a coinbox if
it's an operator-assisted call [an unpopular
aspect of Britain's new higher telephone
charges] and it gets across, you feel really
proud. "
Large numbers of the women operators
are married and in London they especially
appreciate the freedom they are given to
swap working hours. A woman can hire
someone else, for example, to work the
first two hours of her shift on Monday
morning so that she can get her washing
done. All such hour-swappings are recorded in a register; mix-ups are said to be
unknown.
As telephone work is by definition performed for a very large organization—in
many countries the telephone authority
is the biggest employer outside of the
government—telephone operators enjoy
the orderliness and comforts of canteens,
dances, sports facilities and fairly generous
time off for holidays and sickness. The
exchanges themselves can be large places,
with staff dances. Marriages between
telephone operators and engineers are not
uncommon. Then too, as there are telephone exchanges throughout large cities,
most of the women employees work
fairly near home.
If it is such a comfortable job, why then
have telephone authorities suffered from
such a high turnover in operators? Until
very recently, the overall turnover rate

mythology.) She was told from what side
to get into her swivel chair and which
to descend from it. She had to ask permission to go to the lavatory. And the
Victorian tableau was completed by the
presence of " The Supervisor ", who did
any real thinking that was required and
pressed a reproving pencil at the back of
any girl seen turning her head or otherwise
going slack at the job.

(AT&T)
Betty Hunt, Toll Assistance
Manager, Pacific Telephone

Department

This continual loss of expensively trained
personnel forced the Bell System, several
years before Women's Lib., to analyse
the frustrations of, among others, the
telephone operator's job.
Bell consulted the American social scientist, Professor Fred Herzberg, for diagnosis
and cure. Professor Herzberg is internationally known for his philosophy of
" job enrichment". It is based on the
plausible thesis that people work not only
for money but for satisfaction. People
enjoy work which draws upon their
abilities. They need a sense of progress.
They do not like to be automatons, even
at good pay.
The telephone operator's job, by
Herzberg's analysis, was almost a classic
illustration of job impoverishment. Girls
were hired for their intelligence and then
prevented from using it. Every word and
gesture of the operator's day was standardized. She could not use her own words,
or even natural pronunciation. (" I'm
sorry that li-on is busy" and other
absurdities are still part of American

Today, in the life of the telephone operator, much of the old authoritarianism
is gone. How much? Does the supervisor
I just quoted find that operators call her
by her first name? "It depends on the
girl ", she said.
In general, operators are permitted to
sound and act like ordinary humans
far more than before. The set phrases
do still exist. (" The number you are calling
will not accept the charge. Will you pay
for the call ?") But the operators are
allowed to use their own judgement. They
can handle their own emergency calls,
instead of referring them to the supervisor.
They can leave their seats when they wish
as long as their row of switchboards
is not left understaffed. They can chat
to each other, but not knit, smoke or read.
A Bell System operator from Mississippi
described the change of atmosphere:
" In the past, when a new practice would
come in, they used to sit us down and
read it to us like a bunch of kindergarten
children. Now they pass the practice around
and we read it ourselves. All in all, there
is a lot more trust shown and we're
finally being treated as the adults that we
really are. "
Nonetheless, AT&T did not find it easy
to spread the gospel of job enrichment
through the vast Bell System. Many
managers—males—resisted it. " I still
say it's spinach and to hell with it ", said
one manager, whom Bell bravely quoted
in one of its company magazines. " Job
enrichment is just another passing fad.
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where he was going next, was a woman
who enjoyed power and respect in the
community.
Today's operators seem to feel that they
are public servants, closer to teachers
than clerks, yet they worry about the
passivity and impersonality brought by
the new cordless switchboards. Those
I talked with prefer the older boards
which required them to perform lots of
physical activity—plugging in and out,
almost like weaving. " You don't get
the same sense of accomplishment from
the cordless board ", they say.

(AT&T)
Installer from Sacramento, California greets a young customer
You watch. Just let us have one good
recession and you won't hear anything
more about it. "
His prophecy, made in 1973, is now being
put to the test. There is slump and unemployment and it may turn out that
telephone operators will want to hold
on to their jobs and may even prefer the
security of a public utility or national
authority to the insecurity of industry
(which has habitually been able to woo
away trained telephonists with higher pay).
Certainly, in London some exchanges are,
for the first time in many years, overstaffed.
In a sense, the telephone operator's job
is threatened by automation—and always
has been. Legend has it that the automatic
telephone switch was invented in the late
nineteenth century by Almon Strowger,
a Kansas City undertaker, because he
wanted a " girl-less cussless telephone ".
Strowger is supposed to have suspected
that the local operators, who know when
people were looking for undertakers,
plugged through calls intended for him
to his rivals.
712

The gradual abolition of manual exchanges
has reduced the demand for operators.
The Bell System employs only half
as many now as its peak year of 1946
when it had nearly a quarter of a million.
Yet as the telephone network itself has
grown so have the ancillary services,
particularly that of Information or
Directory Inquiry. About 45% of Bell's
operators now work for Information
services. The British Post Office's proportion is somewhat less—17 % nationally.
(A Post Office official observed " People
should know the number they want to
call ").
It is a telecommunications cliche that if
the manual telephone exchange had not
been superseded by technology, the telephone services would employ one out of
every three women in the labour force.
(Male labour is never mentioned.) Yet
it is arguable that the job has become less
interesting and less demanding as the
decades have passed by. The telephone
operator who controlled the basic functioning of the instrument, who gossiped
and advised and who tried the house
where the doctor had last been to find out
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The telephone operator, as I see it,
combines the best and worst qualities
of femininity. Niceness, for example.
"It's amazing," said one, "how nice all
the girls here are and how well we all get
on. " And patience. " You mustn't take
things personally. " There must be very
few rebels who turn up to take telephonist's aptitude tests. One young operator, neat, sweet and tidy, said that
" there was a girl here once, she was a
kind of hippy. She wore a hat to work
and that sort of thing. Finally the supervisor told her that people didn't wear
hats indoors and she stopped ".
The girls I interviewed felt that even as
telephone operators there was opportunity
for advancement—if they wanted it. But
most seemed more interested in companionship and flexibility of hours than
rising in the hierarchy.
The future source of telephone operators,
assuming that the demand will be steady
and perhaps increasing as the complexity
of international subscriber dialling and
credit-card billing grows, would seem
to be in part-time labour. Traditionally,
telephone authorities have favoured the
full-time worker, as do the trade unions.
But part-timers have been essential for
holidays and week-ends and there would
seem to be no intrinsic barrier to staffing
a telephone service with people who work
a four-hour day or four-day week.
In conclusion, I suppose I myself should
answer the question. Would I want my
daughter to be a telephone operator ?
I would not mind if she were—nor my
son either, as long as they did it part-time.
( Original language: English)
Copyright Brenda Maddox.

A woman
in telecommunications

by
Yo MURAO
Staff engineer, Musashino Electrical
Communication Laboratory,
NTT, Japan
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1975 is International Women's
Year, women's problems are being
discussed all over the world. These problems have many points in common, even
though conditions and situations differ
from one country to another.
INCE

This article deals specifically with the
problems of women engineers as seen from
the standpoint of a woman working in
telecommunications.

1. Women in the Laboratory

I should make it clear at the very outset
that my position may be somewhat special
inasmuch as I have been engaged in
technical research for more than 20 years
at a research institute of a telecommunication enterprise.
Why special? In the first place, there are
very few female technicians and engineers
where I am working. For a long time after
I joined the Institute, no female engineers
were employed and there were only three
women doing technical work when I
started there. About three years ago the
Laboratory started hiring female engineers
again, but only two have in fact been
employed. Altogether there are only six
women engineers out of a total staff of
about 3000.
Secondly, I have mainly done theoretical
research since I entered the Institute. Since
our Electrical Communication Laboratory
is a research institute which belongs to the
Nippon Telegraph and Telephone Public
Corporation (NTT), most research projects
done there are development projects.
Most researchers, therefore, are engaged on
experimental work and only a few are
employed on purely theoretical research.
My present assignment is basic research
on traffic theories which are essential in
designing a switched telephone network.
Evaluating the congestion of telephone
traffic is necessary for the optimum design
of a switching system. Traffic congestion
can be evaluated either experimentally
using a computer or theoretically. My
work is theoretical. I have to grasp problems in an abstract manner and solve them
mathematically in order to evaluate the
traffic congestion theoretically. Apart from
714

(NTT)
Mrs. Murao lecturing ..

carrying out this long-range research
work, I give advice to other research
workers on the subject of traffic analysis.
I have been virtually the only person
conducting research on a mathematical
method for solving communication traffic
congestion problems. I give advice as a
consultant whenever requested and have
to provide solutions comparatively quickly.

2. Differences and privileges

We are now conducting a large-scale
research and development programme in
line with a pre-established time schedule.
Researchers are required to produce
results within a specific period laid down in
the time schedule. From time to time the
operating division poses problems which
must be answered very quickly. Researchers
sometimes work overtime when they
cannot solve the problems in working
hours.
Basic research in support of the development work is also being conducted at our
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laboratories. Basic research has loosely-set
deadlines and very few clearly defined time
limits. In theoretical research most of the
work is intellectual and can be done without
working overtime.
I find that theoretical research is much
easier for a woman like me who has to
combine a career with family life. In my
case, I preferred theoretical research
because I majored in mathematics at
school. Perhaps my ambition was a
somewhat unusual one but I see it as a
kind of privilege that I have actually been
able to do the work I have always wanted
to do.
In theoretical research it may happen that,
no matter how many hours are spent,
nothing is actually accomplished. Anyone
thinking of doing theoretical research must
bear this in mind.
It seems that the fact of being a woman is
taken into consideration in the case of
transfers to different places of work for a
new assignment. However, there is no
visible discrimination against women as
far as the system of work is concerned.
Neither are there any privileges.

3. Human relations

My colleagues are all men, and so are the
people whom I have to deal with in the
Laboratory. But on no occasion have I
been aware of any differences arising from
the fact that I am a woman, as far as work
was concerned.
In Japan great importance is attached to
human relations outside the office not
directly linked to work. Such relations are
cultivated at parties where supervisors,
subordinates and colleagues get together
after working hours. (There are virtually
no parties given at home in Japan.)
These parties are important in making for
better human relations at work. Supervisors are expected to listen attentively to
their subordinates and try to understand
their grievances or worries and they lend
them a helping hand, whenever possible, so
that work can be done smoothly through
co-operation. Colleagues also try to
understand and help one another. These
parties are often very helpful in this
connection. Generally speaking this applies
not only to laboratories and research
institutes but to all places of work.
However, since these parties are held

after working hours, married career
women find it somewhat difficult to take
part. The only possibility they have is to
try to cultivate friendly human relations at
their places of work and to promote mutual
understanding and win the confidence of
their supervisors, subordinates and colleagues through day-to-day contact.

4. Compatibility of work and family life

For a married career woman the greatest
difficulty lies in combining work and
family life. Children pose a particularly
serious problem. There are far too few
facilities for looking after the children of
working mothers; in the homes there are
few people available who can take care
of them and do the housework while the
mothers are away, and women have to
turn to their mothers, mothers-in-law or
other relatives for help. Of course, there
is no guarantee that people will be willing
to do this. Even if relatives or others are
willing to take care of the children, they
may quit suddenly for personal reasons.
In short, they are not always dependable.
In my case, I had problems when my son
was born. In Japan, working women are
entitled by law to six weeks' leave before

and after childbirth. The Nippon Telegraph
and Telephone Public Corporation gives
female employees two years' leave without
pay to enable them to devote themselves to
their children, if they so desire. After two
years, they can return to their place of
work. I gave birth to my child before this
two-year leave system was established. I
returned to work as soon as the six weeks'
leave was over and put my baby in a
nursery hospital which took care of babies
day and night. Such facilities were very
rare in those days. When my son was
18 months old, my mother and a maid
took care of him. Over the years since then
various people have helped me take care
of my child and do the housework. I have
availed myself of all the three possibilities
mentioned above and thus been able to
continue my work. I have been very fortunate because I have been able to cope
successfully with all these various problems.
Good physical health and family stability
are essential for any married woman who
wishes to combine a career with family life.
A housewife, if she were too busy, might
not be able to manage her home satisfactorily and this might make the rest of the
family dissatisfied and frustrated. A career
woman should constantly ask herself: Is my
family satisfied?
Because of the nature of my work, I
cannot be completely free from it even at
home. But since family life and research
work are two completely different things,
a career woman has to be able to concentrate on one or the other at will. This is
essential if a career and family life are to
be compatible.

*

*

I have mentioned just a few problems
taken from my own experience.
In general, I feel that the abilities of women
are not fully utilized. This is regrettable
not only for the women themselves but
also for society. International Women's
Year provides us with an excellent opportunity of thinking about this problem.

(NTT)
... and at home !

( Original language: English)
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Some reflections
on the ITU
by
Anita SZLAZAK
Director General,
International Telecommunications,
Department of Communications,
Ottawa, Canada

T

age in which we could afford the
luxury of looking at our communications systems as national entities isolated
from those of other countries is over.
With the advent of high capacity transoceanic cables and communication satellites, the communications systems of most
countries now exist in symbiosis and,
increasingly, will be affected by conditions
determined by the international environment.
HE

Canada, with its Anik satellites, was the
first nation in the world with a domestic
geostationary satellite communications
system. It is now on the verge of a new
venture in space, with the forthcoming
launch of CTS, the powerful communications technology satellite. Technological
improvement, however, is not the only
factor confronting those in the telecommunications field, for any new development has economic, social, cultural and
jurisdictional repercussions which must
be taken into account.
I should like to devote this space in the
Telecommunication Journal to reflect on
some aspects of international communications which, in the light of Canadian
experience, may be of value to the
International Telecommunication Union.
International telecommunications represent more than the totality of the
national interests of the individual Member
countries of the ITU. The rapid development of a global communications network is not without problems, and it
goes without saying that solutions to
them should not be found by searching
solely within the borders of one country.
If Member countries wish to collectively
obtain the most out of human and financial
resources, whether in the field of research,
in industry, or in the operation of communications systems, then they should be
ready to question some of the narrowly
based attitudes that have often prevailed
in the past.

For the sake of our own national interests,
we must be willing to participate in finding
solutions to problems which could conceivably be obstacles to the harmonious
development of communications at the
international level. The reasons for participating in the development of international communications are many. The
most obvious of these relate to the very
nature of technological progress itself.
The evolution of technology over the
past 20 years, especially in the field of
telecommunications, has been such that
few nations can afford to ignore these
developments. In addition, technical developments have spawned a host of new
social, cultural and political needs which
themselves require active consideration
by the ITU, the principal organization
responsible for international communications matters.
The importance of effective representation
in the ITU by each Member country
cannot be over-estimated. If domestic
telecommunications systems are to develop
to the maximum advantage of their
respective publics, their development cannot take place outside the context of
developments elsewhere.
In order to minimize the technical problems and extra expense involved in interconnecting national networks with those
of other countries, operating practices
and recommendations adopted internationally should be responsive to the
requirements of the Member countries.
Close co-operation among ITU Members,
and meaningful participation in Union
activities, are necessary to ensure that
each nation protects its own interests,
while at the same time ensuring that its
experience and capabilities in the sphere
of telecommunications are brought to
the attention of other Members.
It is not my intention to comment in
detail on the structure or role of the ITU.
I believe that we can all agree that the

Union works well. However, I should
like to touch briefly on one aspect of the
ITU's role which may deserve consideration if the Union is to remain fully
responsive to the requirements of its
membership.
At present important telecommunications
policy decisions are taken both at the
national and international levels. It is
important that the ITU be aware of the
implications of these decisions and take
full account of them in its work. Similarly,
at the national level, certain decisions
made by governments, such as the establishment of technical standards, have
obvious implications for the ITU. At the
international level, I refer to various
decisions concerning the uses and implications of satellite communications.
Within the United Nations Organization,
the Committee on the Peaceful Uses of
Outer Space has often focused on the
many political, legal, social and economic
implications of the exploitation of new
communications techniques.
I am not suggesting that the ITU should
be turned into a world-wide communications policy-making body; nor should
it take over the functions that other
organizations are carrying out. This
would not only be unacceptable to its
Members; it would also stretch too far
the present role of the Union and thereby
risk compromising its effectiveness as a
technical agency. However, a closer
relationship should be maintained between
the consideration of policy questions and
the more technical questions relating to
planning, development and co-ordination.
The purpose of discussing policy issues
within certain ITU forums should not
necessarily be to take binding decisions;
rather, such discussions should provide
the appropriate context within which the
necessary work relating to systems development can proceed.
( Original language: French IEnglish)
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Development
of telecommunications
in the People's Republic
of Poland

by
Barbara ZAKRZEWSKA
Engineer at the
Industrial Telecommunications
Institute of the People's Republic
of Poland

W

staying in Geneva with my
family I had the honour of taking
part in the celebration of World Telecommunication Day organized by the
International Telecommunication Union
(ITU). I met many people from almost all
countries of the world and this gave me
the idea of writing about the various problems associated with my work as an electronics engineer and with the development
of telecommunications in my own country.
In reviewing these problems I should like,
on the occasion of International Women's
Year, to stress the role of Polish women in
telecommunications and their work in this
field.
HILE

The People's Republic of Poland is one of
the 146 countries which are Members of
the ITU and its participation in the work
of the permanent organs of the Union—
718

TELECOMMUNICA TION JOURNAL - VOL. 42 - XII11975

the International Frequency Registration
Board (IFRB), the International Radio
Consultative Committee (CCIR) and the
International Telegraph and Telephone
Consultative Committee (CCITT)—is well
known. In almost all branches of telecommunications the electronics engineer is
aware of the influence of these organs on
his activity. Thanks to its membership of
the ITU, Poland is able to obtain information on technical matters and the technical
and operational conditions which equipment produced or used in the 146 countries
must fulfil.
It is on the basis of this information that
Poland has introduced many new techniques: multiplex telephony, colour television, radio-relay systems and data transmission. Thanks also to its collaboration
with the ITU, Poland benefits from fellow-

ships permitting some of its electronics
engineers to carry out practical studies
abroad. In 1974 twenty-eigth engineers
attended training courses in Austria, France,
Italy, the Netherlands, Sweden, Switzerland and the United Kingdom. Electronics
engineers and instructors are also working
in other countries such as Algeria.
Poland is taking a very active part in the
work of the International Consultative
Committees (CCIs) of the ITU. For many
years, eight of its nationals have held
responsible posts in the CCITT and the
CCIR. The tariff principles and transit
rates fixed by the CCITT are a basic element of the policy followed by our country
in currency matters. Polish electronics
engineers take part in the meetings of the
Working Parties of CCITT Study Groups
dealing with a wide range of subjects:
operation, tariffs, transmission, teletraffic
and data processing and transmission.
The documents, reports and recommendations which result from the work of the
CCIR and CCITT Study Groups are
translated by the Polish Ministry of
Telecommunications. They constitute a
fruitful source of information for telecommunications science and this is why we
solemnly mark the occasion of World
Telecommunication Day.
It is already a well-established tradition
among Polish telecommunication workers
to devote World Telecommunication Day
to reviewing past achievements and future
prospects of development in telecommunications.
Telecommunications were created in
response to people's need to reach rapid
understanding. The social and political
information of the masses is a condition
of life of which a developing country such
as Poland is fully aware. Only an extensive
exchange of information allows the work
of thousands of scholars to be added
together, thus contributing to scientific
progress and speeding up the production
process.
This is how universal systems for national
data processing and information, management of the national economy and automation of production processes come into
being.
Poland appreciates the role and importance
of telecommunications and for seven years
has been participating in the celebration of
World Telecommunication Day on 16 or

17 May each year. On this occasion,
meetings are held at which national or
regional telecommunication problems are
discussed; special days are devoted to
telecommunication equipment, lectures,
elementary courses for young people and
exhibitions on appropriate subjects; posters
are designed, and photographs and diagrams illustrate the efforts of Polish telecommunication workers and the results.
The purpose is to show the public how
telecommunication can spread instruction
and culture and make known the State's
endeavours for all that concerns the
training of qualified staff.
Telecommunications and the progress
achieved in communication media and
electronics serve to promote the modernization of our society. The organization
of exhibitions has helped to make the
public more aware of the possibilities of
telecommunications in man's daily activities. World Telecommunication Day
provides an opportunity to present a vast
review of the telecommunication systems'
and equipment which are available today.
Women electronics engineers also take
part in the celebrations just mentioned;
they organize special events, give lectures
on subjects connected with telecommunications, etc. Every year the celebration of
World Telecommunication Day is organized in a different regional office and concentrates on the theme selected for that particular year, adapted if necessary to current
problems in the country. In recent years
these themes have been:
— 1971: " Telecommunications bringing
nations closer together ";
— 1972: " The world telecommunications
network ";
— 1973: " Satellite telecommunications in
the year of Copernicus ";

activities of electronics engineers in Poland.
The SEP was founded on 7 June 1919 and
it is a member of the Naczelna Organizacja
Techniczna (NOT), a general technical
organization which groups associations
for the various specialities. The purposes
of this scientific and technical association
are the following: continuous improvement
of the qualifications of its members, their
professional ethics and their culture,
representation of Polish electronics engineers in Poland and abroad, and defence
of the profession. In its role as promoter of
modern thinking in the advancement of
technical progress, SEP participates in the
preparation and application of standards
and technical recommendations. It is
empowered to control the quality of the
products of the electrotechnical industry
and grant manufacturers the right to use
its label. The existence and activity of SEP
in Poland are linked indissolubly with
telecommunication technique and industry.
SEP's activity has always been guided by
patriotic motives. During the Hitlerian
occupation, Polish electrical engineers,
wherever they were, worked unceasingly for
the electrification of their country and the
expansion of telecommunications. It was
in the prisoner-of-war camp at Murnau
that the programme of telecommunications
expansion was worked out and in the camp
at Woldenberg the programme of rural and
agricultural electrification.
The activity of SEP led to the creation in
Poland of committees corresponding to the
large international electrotechnical organizations. Its influence is immense. More
than half the electronics and telecommunications personnel of Poland are members.
It is also very active in publishing, and in
the telecommunications branch it takes
part in the publishing of technical periodicals such as:

The press, radio and television always take
part in the celebration of this Day and the
members of honour are professors,
scholars, ministers and senior officials of
the Party.

— Przeglad Telekomunikacyjny (Telecommunications Review), one of the oldest
publications, a monthly review devoted
to problems connected with the electrical and electronics equipment used in
telecommunication systems: broadcasting and television, telegraphy, telephony, radiodetermination, data transmission, electrical measurements, automation and informatics processing;

The Stowarzyszenie Elektrykow Polskich
(SEP)—Association of Polish Electricians
—provides valuable assistance for the

— Wiadomosci Telekomunikacyjne (Telecommunications News), a monthly
technical magazine dealing with various

— 1974: " Telecommunications and transport "; and
— this year, 1975: "Telecommunications
and meteorology ".
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special branches of electronics such as
microelectronics, high vacuum techniques, electronics technology, electronic optics;

received a medal from the Minister of
Education for its special services. It is also
one of the chief organizers of World
Telecommunication Day in Poland.

— Elektronika (Electronics), a monthly
popular review dealing with the construction, working and maintenance of
telephone and telegraph equipment,
transmission systems, radio and cable
links.

From 26 to 29 June 1973 the Ilnd Polish
Science Congress was held in Warsaw at
Which several resolutions and decisions
were adopted which should enable Polish
telecommunications to occupy at least a
place of medium level in Europe. The
Congress issued directives on the development of telecommunications over a period
of 10 to 15 years. Recognizing the importance of telecommunications for the
cultural and economic life of our country,
the Congress devoted a large proportion
of its reports and discussions to the
subject. During the debates, it examined
subjects considered of priority interest
—problems connected with the gradual
replacement of analogue transmission by
binary digital transmission, the theory of
discrete signals, the theory of coding in
radio or other transmission systems, problems of electronic telecommunications,
of integrated networks, computer links and
the implementation of programming services.

To raise the level of specialized staff in
Poland, SEP organizes several technicalscientific meetings each year in which the
most eminent specialists take part and it
runs a vast programme of lectures and
education. It also looks after the interests
of students by seeing to their training
courses and helping with any difficulties of
adaptation which they may encounter in
their first job. It has set up youth committees to encourage students' organization
and to assist them during their apprenticeship and training courses to come into
contact with the active members of the
association.
The Central Electrical Vocabulary Committee of SEP, recognized by the International Electrotechnical Commission (IEC),
has prepared the Polish version of the
" International electrotechnical vocabulary " and a telecommunications dictionary
with equivalents in four languages.
The members of SEP are in close contact
with electrical engineers in Bulgaria,
Czechoslovakia, the German Democratic
Republic, the Hungarian People's Republic and the USSR, and exchange information concerning the development of telecommunication industry and science.
SEP helps to make Polish scientific activity
known abroad by organizing " Polish
Electronics Days " which are very useful in
revealing the possibilities of collaboration
for the future. It also has contacts with
associations of electrical engineers in the
countries of Western Europe.
For instance, Polish Electronics Days were
organized in Paris in 1968, and the results
obtained in this field were presented also
in Paris in 1973. SEP is also in contact
with Dutch, Italian, Swedish and United
Kingdom associations and there is an
exchange of delegates with the associations
of the Federal Republic of Germany.
On the anniversary of the creation of the
National Education Commission, SEP
720

To encourage scientific circles to collaborate more intensively in the development
of telecommunications, it was decided to
set up new scientific research posts for
telecommunications in the Academy of
Science and in the higher technical
schools.
In view of the plans for the considerable
development of all branches of telecommunication, it was concluded that to make
this development possible a larger number
of qualified staff* would have to be trained.
The following decisions were therefore
taken:
— to develop post-graduate and doctorate
studies in telecommunications;
— to train sufficient telecommunications
engineers to meet the requirements of
the country's economy;
— to create a new speciality: teleprocessing
and transmission of information.
The telecommunications section of the
Academy of Science has prepared development programmes up to 1980 when the
telephone services of the country will be
at least six times more developed than at
present. Apart from the Academy of
Science, research centres in Warsaw and
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in other towns have participated in the
projections.
The programme provides for development
of the telecommunications network to a
value of 10 000 million dollars (according
to indices applied in the United States). The
implementation of the programme requires
the participation of science and technique
which is why the Ministry of Higher
Education and Technique has set up a
committee to prepare a programme for
training telecommunication engineers. Requirements up to 1990 have been evaluated
at 10 000 engineers of whom 2000 will
devote themselves chiefly to scientific
research work.
The Polish Government is fully aware of
the importance of telecommunications
development for the country and has
decided to provide the electronics industry
with considerable funds to increase its
investment. Patents have been bought in
several fields of telecommunication and
contracts have been signed with various
Western European firms. The Elektrim
undertaking signed a contract on 30
October 1974 with the Societe anonyme de
telecommunications (SAT) and with Serete
for the construction of a modern telecommunication cable factory to a value of
335 million French francs. SAT will build
a complete factory at Ozarow, near
Warsaw, with a production capacity of
360 000 km of cable per year and will
train the staff. In August 1974 a new broadcasting station was brought into service at
Gabin, the first programme of which
covers the whole country; it is a modern
station which can operate without supervision.
Collaboration with other countries in
Europe has permitted the introduction in
Poland's relations of cables, radio links
and modern nodal centres. The first earth
station has been built near Kielce to work
with satellites of the Molnya-2 series in the
INTERSPUTNIK network; a second
earth station is planned to work within a
system devised in Western Europe. Satellite
links are already part and parcel of
Poland's daily operations.
Poland's success in telecommunications
was demonstrated at the World Telecommunications Exhibition which opened on
22 May 1975 at the Sokolniki Park in
Moscow. There were interesting demonstrations of apparatus such as a colour

magnetoscope, stereophonic tape recorders
and automatic measuring systems for
ABA-type trunk connections.
For that exhibition Polish electronics
engineers prepared three reports dealing
with production techniques, planning and
the organization of communication media.
By taking part in the exhibition, Polish
engineers and technicians acquired a great
deal of information through the specialized
press. Quite a large number of experts
visited the exhibition and benefited from
the knowledge they acquired of technical
progress and the development of telecommunications media in our country.
Electronics engineers also have an opportunity to present the results of their work
each year at the International Fair at
Poznan and learn about the growth of
telecommunications in other countries.
As a mark of appreciation of the work done
by women, Poland, which is a Member
State of the United Nations, acting upon
the latter's recommendation, organized an
Honorary Committee for the celebration
of International Women's Year. From 8 to
13 September 1975 it organized the IVth
International Conference of Women Engineers and Scientists in Cracow on the
theme " New techniques in the service of
mankind". Reports on telecommunications presented by Polish women engineers
figure in the programme. Quite a lot of
Polish women are working as electronics
engineers after having studied in professional, technical or higher education
establishments.
The number of women with specialized
science degrees is steadily growing and
they hold the kind of post for which they
are qualified in various offices and industrial undertakings.
The " Census of technical and administrative staff, 1973 " published by the Central
Statistical Office shows that in all 49 854
women are employed in various branches
of the electrical industries, 4020 of whom
received a higher education, 17 650 technical training at secondary school level and
28 184 elementary training. At the beginning of the twentieth century the number of
women working as electricians in Poland
was very small indeed and it is only since
the Second World War that it has risen.
The first women to obtain a diploma in
electrical engineering in Poland were Maria
Dobrowolska of Bothezat, a graduate from

the Electrotechnical Institute in Liege in
1908, and Olga Trechcinska, who graduated from the Women's Polytechnical
Institute of Petrograd in 1916. Between the
two world wars the first women graduates
from the Faculty of Electricity of the
Warsaw Polytechnic were Wanda Forbert
in 1923, Jadwiga Demek in 1924, Alina
Jaroszynska in 1926 and Aniela Oberfeld in
1927. According to the 1936 census, of all
the certified electrical engineers in Poland
only eight were women.
Nowadays, more and more women are
employed as electronics engineers and
many of them have contributed, and are
still contributing, to the development of
this branch of study in Poland.
Janina Sypniewska, electronics engineer,
was Deputy General Secretary of SEP and
then for seven years General Secretary of
the Association. Maria Milkowska was
the first woman engineer to be appointed
professor at the Telecommunications Faculty of the Warsaw Polytechnic. Various
sections of SEP have been or are still
headed by a woman and at the Industrial
Telecommunications Institute (where I am
working) there are women directing laboratory sections.
One of my colleagues takes a very active
part in the work of the electronics section
of SEP and in my Institute several women
engineers are engaged in research work,
some of whom have been awarded State
prizes.
Although the status of women has improved considerably since the beginning of
the century, a male engineer still has
advantages over his female colleague. This
is due to the dual role of the woman at
home and at work. In our country there is
no incentive for female scientific development. If a woman engineer with ambition
and sound professional knowledge has
already begun scientific work she will be
anxious to return to her work as soon as
possible after having a child, but if she
had not begun such work before becoming
a mother, she will leave and resign herself
to the humble role of a housewife, whereas
her husband has to sacrifice nothing and
can carry on with his scientific work.
In the rivalry with men, the woman is at a
disadvantage because from the outset she
tends to drop behind. A woman engineer
working at the Institute may be anxious
to get home, and this can jeopardize her

advancement in the profession. In Poland
it takes a woman on an average 10 years
to get a doctorate. This is a big loss of time
in a country where science degrees are of
great importance and this is the reason why
all the statistics in Poland show low figures
for the participation of women in the
management of undertakings or in scientific
jobs, and for the number of doctorates by
comparison with men. The State authorities
are trying to help women engineers to make
an earlier start in their careers. The number
of nurseries and kindergartens is being
increased, holidays for children are organized, and there are cheap restaurants at
work so that the woman has more time to
devote to her intellectual development.
Undertakings organize holidays and excursions: Saturday is now a free day so that
women have more time for their work at
home. The State protects women's health
and each undertaking provides free consultation services. Women bringing up
small children are allowed extra days off.
One has only to witness the activity of
those working for telecommunications in
Poland to realize that we are on the eve of
a great expansion of telecommunications.
The considerable investment in the cable
and telecommunication industries will
soon bear fruit and will constitute a sound
basis for the development of the country's
network.
Production is increasing rapidly and
with it, the number of exchanges, telephone
sets and stations for analogue and digital
data transmission. This will make it
possible for the ever-growing requirements
of our country in telecommunication services to be met swiftly and satisfactorily; it
will also enable the Polish Administration
to perform the new tasks entrusted to it
since its reorganization.
The growth of the material and productive
potential naturally entails the introduction
of new equipment, and this puts a heavy
responsibility on electronics engineers, who
have to master techniques of installation
and operation different from those with
which they are familiar.
In conclusion, I should like to say how
proud I am to belong to the corps of telecommunication workers and how happy
I am at the thought that my work is making
even a small contribution to development.
(Original language: French)
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Some comments
on television network planning

by
Marie HUET
Chief Engineer at
Telediffusion de France

W

the International Telecommunication Union (ITU) asked me to
write an article dealing not just with
technical matters but also with any human
problems I might have encountered in my
profession because I am a woman, I was
very much at a loss. I do not in fact
think that in France being an engineer
presents serious difficulties for a woman
who, like me, works basically in an office
or meets other engineers at meetings or
conferences. But I did wonder whether,
being a woman, I tackled my work in a
particular way. I have therefore decided
to write an article on some general aspects
of television network planning and I shall
leave it to my male readers to decide
whether this way of approaching and
722

HEN

dealing with the problem is particularly
feminine.
Planning a television network essentially
means defining the characteristics of the
network stations and choosing their
transmitting channels. Recent methods,
which in practice involve using a computer,
enable fairly reliable estimates to be made
of the wanted field-strength and, under
certain conditions, the interfering fieldstrength; but they involve a considerable
amount of work on maps. In France we
prefer to assess the service area by means
of a test transmitter located in the proposed
position (if necessary, in a helicopter, if
the antenna is going to be a high one).
The choice of site depends of course on
a large number of considerations, which
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are not solely technical (access, proximity
of a power transmission line, aviation
needs, ease of connection to the programme routing network, etc.). However,
from the planning point of view, it should
be said that in mountainous regions, the
highest point is not necessarily the best;
it may be more important to limit the
interference caused by the transmitter
than to extend its service area a little.
Using a test transmitter makes it easy to
determine the minimum radiated power
necessary in each direction; the actual
power will depend on the choice of
channel and antenna and on the reception
quality sought.
The next thing to be done is to choose
the television channel to be used. The

principle is very simple and is the same
in all radiocommunication services: at the
limit of the service area, the ratio of
wanted to unwanted field-strength should
be greater than the protection ratio
necessary for satisfactory reception. The
texts put out by the International Radio
Consultative Committee (CCIR) contain
all the technical particulars necessary in
order to make the calculations (but these
texts have to be hunted among the CCIR
publications and it is not always easy to
find them if one does not follow the work
of the CCIR Study Groups regularly; it
would certainly be very useful if somewhere there was a table giving the numbers
of recommendations and reports that are
helpful for a particular operation such as
television planning).
Once all the necessary texts have been
gathered together, it should not be forgotten that, while they offer guidance on
planning operations, they also contain
notes on the precautions to be taken when
using the curves and the values given,
which are merely averages. This is obvious
in the case of propagation curves, since
they depend on meteorological phenomena,
but it should not be forgotten, for example,
that the idea of effective height has to be
corrected by the terrain factor and that
in the case of relatively long-distance
propagation (involving evaluation of the
interfering field) these two ideas are
scarcely of any value if there are major
variations of terrain along the path. The
protection ratio curves and those for the
directivity of the receiving antenna, for
their part, represent an averaging of
equipment performance. Finally, in the
evaluation of a transmitter field, and
particularly an interfering field, there is
an element of personal assessment which
depends on the precision of the maps, any
measurements that may be available and,
above all, the experience acquired by
working in the field over a number of years.
When a channel has to be found for a
rebroadcasting transmitter (which is linked
to the network by direct reception from
the main transmitter), it also has to be
borne in mind that arrangements will have
to be made for a strong field (the transmission) and a weak field (the transmitter
whose programme is being retransmitted)
to co-exist in the same place. This entails
either ensuring enough separation between
the received and transmitted channels or

(ITU)
Another responsibility: the chairmanship of the Editorial Committee of the Regional Administrative Conference for LF/MF Broadcasting (Geneva, 7-25 October 1974 and 6 October-22
November 1975)
taking technical measures, which usually
mean an increase in the cost of the
facilities.
It is always possible, at least theoretically,
to overcome any limitations of the transmission; it is merely a question of improving the equipment (which may be
expensive). It is much more difficult, on
the other hand, when planning a television
network, to envisage asking viewers to
improve their receivers, at least when they
are up to normal standards. Any action
along these lines is a long-term process
and arouses varying degrees of opposition.
There is one problem in particular which
should not be lost sight of in planning:
the radiation of receivers' local oscillators.
Whenever it is possible to receive several
different programmes in one and the same
place, one can be certain that there will
be viewers who will receive different
programmes from their neighbours. It is
important to make sure that the channels
in question do not cause interference as
a result of the radiation of the receivers'
local oscillators. The development of
collective antennae makes this aspect of
planning more and more important.
When an existing network is to be added
to, it is generally difficult to find channels
free from interference and one is faced

with various alternatives none of which
is satisfactory. The choice will then
depend on the technical improvements
that can be made to the equipment and
on the factors that are considered most
important (degree of protection of the
service, economic considerations, possibility of adding other installations to the
network later on, etc.).
Planning is thus the result of a series of
compromises, into which a large element
of personal choice enters. It entails being
thoroughly familiar not just with one's
own country's networks but also with
those of neighbouring countries when
planning installations in frontier areas.
It also means knowing the capacity of the
equipment (without however having to
know the details of its construction).
Negotiations with the corresponding services in neighbouring countries and more
administrative work connected with the
application of agreements are other
aspects of planning.
Does all this range of activities, which are
not purely technical, amount to work
which is suitable for women? As far as
I am concerned, it is because my work is
so varied that I like it.
( Original language: French)
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Subjective tests
in telephone engineering

by
Judit BREBOVSZKY
Hungarian Post Office
Research Institute,
Budapest

1. Introduction

T

proportion of women working in
communication engineering, as in
almost all other branches of activity, is
steadily increasing. Nowadays there are
few women who find full satisfaction
simply in housekeeping and housewifery.
Although they usually strive to be more
efficient and successful housewives, they
would like to play a role in the life of the
community, and see the results of their
own activities too. Today, women have
penetrated into fields of activity where,
previously, only men used to work. Some
ten years ago women engineers with university degrees employed in communication engineering were very few and far
between. In our days, however, at the
Budapest
Technical
University,
for
more
than
example,
14 % of the engineering
degrees conferred yearly go to women
who have had a proper education in
communication engineering.
HE

At the Postal Research Institute (PKI) in
Budapest the proportion of women
employees to men conforms to the national
average. Though the Institute may seem
somewhat insignificant when one merely
considers the size of its staff, it has an
724
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important mission; every kind of problem
encountered by, or task coming within the
competence of the Hungarian Post Office
is regularly dealt with at the Institute. In
all the various branches of activity in its
departments there is more than one woman
research worker responsible for, or in
charge of, one or more partial tasks and
programmes. A list showing the percentage of women employed as engineers
and technicians, respectively, in the different branches, is given in table 1.
It can thus be seen that female workers
can play an effective role in solving problems and questions in almost every branch
of study. One of these subjects in wired
telecommunication is the elaboration of
means and methods and procedures for
subjective testing and for the performance
of the tests. This is, in fact, the subject of
this article. After bringing out the importance of such investigations, we shall
describe the different methods and then
show how this branch of study links up
with the activities of the International
Telecommunication Union (ITU).

2. The importance of subjective tests
In determining the characteristics of telephone connections and their equipment,
one cannot ignore the opinions and assessments of subscribers and users. Consequently, all the methods to be devised
for measurement purposes should be such
as to yield results that tally with human

Table 1
Percentage distribution of labour force
research workers

technicians

research department
men

women

men

women

system engineering

67

33

25

75

chemistry and testing of materials

33

67

33

67

switching technique

90

10

79

21

wire communications

79

21

68

32

sound and television broadcasting

92

8

80

20

radio-relay lines and space telecommunications

87

13

66

34

postalservice automation

64

36

33

67

assessments. This can be achieved in two
ways:

perceptible to human beings or assessments made by them.

— by a subjective measuring method, or

The human assessment of the qualitative performance of a connection or an
equipment may have reference either to
the loudness or the intelligibility of speech.
It is possible to compare the connection
under test with another one and make a
relative estimation but also an absolute
performance rating can be achieved by
measurement.

— by use of instruments.
This latter procedure can be adopted only
if the subjective measuring method it is
to replace is properly established and if
the parameters of human assessment can
be reproduced by characteristics which lend
themselves to objective measurement. It
must therefore be preceded by a considerable number of subjective measurements.
Unfortunately, as yet, even the most
sophisticated devices seem to be unable
to replace, with sufficient accuracy, values

The author checking " voting equipment" used for intelligibility measurements. This new measuring set gives the articulation values directly

Investigations and tests can likewise be
carried out in the field, but this procedure
would give appraisable results only after a
considerable period of time. Tests are
therefore usually carried out under artificially created conditions. These con-

Training of the articulation test team
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ditions should simulate all cases and
situations which may occur in normal
practice and which can be decisive in
evaluating an equipment.
Since both men and women are regular
users of telephones, it stands to reason
that both sexes should have their share
in the investigations in question; dissimilarity between their voices may be the
source of considerable differences.
Individuals involved in tests and measurements have to possess the necessary
patience, zeal and painstaking care. Our
experience has shown that, as regards
these qualities, women, in general, are
superior to men. So we may consider this
field as one where female workers can
always be readily employed.

3. Subjective measuring methods
Several problems have arisen recently
where it was necessary to have recourse
to subjective measuring methods in order
to clear them up. In communication
engineering, one of the most important
factors for determining the quality of a
connection is the intelligibility of the
speech transmitted. This is best characterized by the intelligibility of vowels or
syllables. To be able to judge the usability
of a connection or an equipment operating
on a new principle, it is indispensable to
determine the intelligibility.
The development of pulse code modulation
(PCM) systems can be mentioned as a

typical example. For this, the Post Office
had to create new quality specifications.
To do so however, it was necessary to
know the extent to which a quantizing
noise and the bit error of a digital link
intelligibility
of
would
impair the
speech, [*] We therefore sought to find,
on the basis of intelligibility measurements,
a correlation between the white noise
originating in analogue devices and the
noise engendered by quantization. We
also looked for an answer to the question
of what magnitude of quantizing distortion would be equivalent to the
maximum noise permissible with analogue
systems.
To clarify these problems, we set up a
test assembly permitting us to set arbitrary
signal/quantizing distortion ratios, and in
this way we determined the intelligibility
of vowels and syllables at different values.
The results are shown in figure 1. These
were then compared with vowel articulation measured in analogue systems at
different signal/noise ratios, and the results
were expressed in terms of the articulation
index. [2] This comparison is illustrated in
figure 2.
On another occasion we carried out a
series of tests with persons of more or
less defective or damaged hearing. Here
we were searching for a relationship
between the audiograms of the persons
and their ability to use the telephone. [3]
For this test we made the participants
use words of one syllable. Figure 3 shows
some test results obtained with connections
of various qualities.

Figure 1 — Vowel and syllable articulation
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Dr. E. Bakos testing to study corrosion on lead
accumulators

As such intelligibility tests became steadily
more necessary, we endeavoured so to
develop them as to get reliable results and
values within a relatively short period of
time and by as few tests as possible. For
this purpose, it was necessary first of
all to choose an appropriate " text ". To

Figure 2 — Comparison of analogue and quantizing noises (articulation
index as parameter)

ensure that the results would consistently
reflect true practice we had to bear in
mind the use of vowels and vowel combinations characteristic of the language to
be chosen. For intelligibility tests the
International Telegraph and Telephone
Consultative Committee (CCITT) recommends logatoms in Esperanto which are
not, however, in accordance with the rules
of vowel-distribution inherent in the
Hungarian language. We, therefore, tried,
with the aid of a computer, to generate
logatoms best suited to the peculiarities
of Hungarian. The computer programme
so elaborated will now enable us to form
logatoms best fitted for a test simulating
a real conversation. [4]
Again, the evaluation of test results is a
time-consuming procedure. Hence, we
explored the possibility of processing by
computer and we evolved a means of
analysing all test results in detail.
In this brief survey we have attempted to
illustrate some of the jobs and tasks to
be done or which are already partly
accomplished and all of which aim at
determining and improving the quality
and performance of telecommunication
services. In these activities the women
workers of our Institute have always
borne an equal share of all the tasks to
be solved and they always receive the same
pecuniary and moral recognition as male
workers do.

Subscriber sets being adjusted in the Post Office repair shop
it, we carried out a few series of experiments on this subject as well. [5]

in figure 4. So it reaches the subscriber
and is perceived by him or her simulIn connection with sidetone tests, for the , taneously:
— through the electric circuit of the
Munich (1974) meeting of CCITT Study
telephone set,
Group XII several contributions were
received which raised the question whether
— via the direct air path,
Recommendation P.73 concerned with
— by bone conduction.
sidetone measurement should not be
In the test assembly recommended by the
amended. The point is that sidetone may
arise in three different ways, as shown
CCITT, only the first of these paths has

4. Participation of women researchers at
the PKI in CCITT activities
Many of our women research engineers
are working on reliability (Special Study
Group C) or network planning (GAS 3)
questions. However, here we will briefly
describe certain investigations linked with
the subjective tests dealt with by Study
Group XII. (Telephone transmission performance and local telephone networks).
The quality of speech transmitted from one
subscriber to another is not the only
criterion that determines the quality of a
connection. The usability of a connection
is influenced to a greater or lesser degree
by the sidetone of the telephone set used
and the loudness of this sidetone. In order
to assess the possible importance of
sidetone and to find an appropriate and
reasonably attainable threshold value for

Figure 3 — Intelligibility percentage of monosyllables
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telephone conversation bone conduction
and air-tone conduction also occur ?

Figure 4 — Electrical and human sidetone paths
a) electrical sidetone path
b) sidetone via direct air path
c) bone-conduction path
been taken into account, as the talker and
the listener in the tests are not the same
person and they are " acoustically
isolated " from each other.
The following questions therefore arise:
• How much will actual practice and
conditions be altered by the method at
present suggested for measuring sidetone
reference equivalent, i.e. what contribution
the " air-tone " and bone conduction make
to the loudness of the sidetone ?
• To what extent will the importance of
the sidetone arriving via the electrical path
be reduced by the fact that during a

To answer these questions, the test
assembly shown in figure 5 was set up
and used with the following procedure.
On endless recorder tapes the same test
text was recorded with the voice of each
person involved in the measuring procedure. By means of an artificial mouth
the voice of a person actually engaged
in measuring in the listening cabinet was
introduced into the microphone of the
reference system. Thus, this same person
could listen alternately to his or her own
voice from the tape-recorder through the
receiver of the reference system and to
the same text spoken by him or her into
the microphone of the telephone set under
test. The loudness of one voice was then
compared with that of the other voice
and both were adjusted to the same loudness level with the aid of the variable
attenuation 6. A constant check had to
be kept during this measuring procedure
to see that speech level meter Vni! always
gave the same reading as meter Vm2. The
sidetone level of the set under test was
altered, whenever required, by means of
the variable attenuation 9. The purpose
of this test assembly was to create all the
listening cabinet

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

tape recorder
artificial mouth
standard sending system
standard receiving system
hidden loss
balancing attenuator
feeding bridge
telephone set under test
sidetone adjusting attenuator
handset of the telephone set under
test

Figure 5 — Sidetone measurement with human factors involved
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necessary conditions in which the three
factors affecting sidetone could be considered in conjunction.
To be able to make comparisons, we
also determined, with the attenuations
applied in previous measurements, the
sidetone reference equivalent of the set
under test, in accordance with CCITT
Recommendation P.73.
In both cases we used the SETAB reference
system with a piezo-transistor microphone
instead of a carbon one. The circuit
under test had a piezo-transistor microphone as well. Fifteen individuals were
involved in the test series, each carrying
out two measurements at each attenuation
value. From the average result, obtained
by calculation from all the test data
available, the diagram shown in figure 6
can be drawn. This diagram permits
comparisons between the sidetone reference equivalent measured in accordance
with Recommendation P.73 and the sidetone loudness determined by a method
which also takes into account the abovementioned human factors.
As shown in figure 6, the air-tone and
bone conduction will raise the sidetone
loudness by about 6 dB. Within the large

electric sidetone attenuation range this
value may rise to about 8 dB.
So far as tonality is concerned, with the
tests described above there was no difference between the reference system and
the system under test.

In addition to the measurements just
described we performed a complementary
test using a test circuit as shown in figure 5.
This time, the persons involved in the
test were instructed to speak so that they
could hear their own speech at a constant

level of loudness. Meanwhile, the sidetone
attenuation was made to vary, to degrees
unknown to the speakers, and the speech
power variation was checked at the line
terminals of the telephone set. The results
are given in figure 7. This figure indicates
the value of sidetone attenuation necessary to prevent the speech power put on
the line from being diminished by the
sidetone. This value lies at about 14 or
16 dB introduced into the sidetone circuit.
This, reading from figure 6, will correspond
to a sidetone reference equivalent of 13
or 14 dB, if air-tone and bone conduction
have been taken into account in the
test—a value which differs by 6 dB from
the limit value of +8 dB previously
established according to Recommendation P.73.
Hence, from the results given above we
can now draw the conclusion that taking,
or not taking the effects of bone conduction and air-tone conduction into account
in the tests will have little, if any, influence
on the necessary minimum value of the
sidetone attenuation. The required value
of sidetone attenuation will vary by about
the same number of decibels as that
represented by the air-tone and the bone
conduction in the sidetone loudness.

Figure 6 — Sidetone reference equivalents (with attenuation inserted in the sidetone circuit as
parameter )

Figure 7 — Speech power on the line as a function of the sidetone attenuation

In summing up the results outlined above
we have been led to the conclusion that,
so far as the telephone network transmission plan is concerned, no change in
CCITT Recommendation P.73 seems to
be justified.
(Original language: English)
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Ac\\/ities atrid
W
Data Center-A
for Solar-Terrestrial Physics

by
J. Virginia LINCOLN
Director,World Data Center-A
for Solar-Terrestrial Physics,
NOAA, United States

T

National Geophysical and SolarTerrestrial Data Center (NGSDC) of
Environmental Data Service, National
Oceanic and Atmospheric Administration
(NOAA), is located in Boulder, Colorado.
As Chief of the Solar-Terrestrial Data
Services Division (STDSD) of NGSDC,
I play a dual role as also Director of
World Data Center-A for Solar-Terrestrial
Physics. It is difficult to separate the
national function from the international
in the field of solar-terrestrial physics
data. Gathering of the data must be
international since the sun is the origin
of terrestrial flare-associated events, and it
shines on the whole world.
HE

The staff of our data center consists of
21 full-time and 11 part-time workers. In
my position I am the highest ranking
woman within the Environmental Data
Service—in fact, one of the highest ranking
within the whole of NOAA. Of the nine
professionals on my staff"—six physicists,
730

two geophysicists and one mathematician—
four of them are women. One of these
women is also one of the four branch chiefs
of the division. Of the total staff" 69%
are women. Thus, in this International
Women's Year we can be proud of our
achievements.
World Data Centers conduct the international exchange of geophysical observations in accordance with principles set
forth by the International Council of
Scientific Unions (ICSU). The centers were
established in 1957 by the International
Geophysical Year Committee (CSAGI) as
part of the international planning of the
International Geophysical Year (IGY)
programme to collect data from the numerous widespread IGY observational
programmes and to make such data readily accessible to interested scientists and
scholars for an indefinite period of time.
World Data Center-A was established in
the United States; World Data Center-B
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in the USSR; and World Data Center-C
in Western Europe, Australia and Japan.
This system for exchanging geophysical
data was found so effective that operations
of the World Data Centers were extended
by ICSU on a continuing basis to other
international programmes for the period
1960-1967, and are now supervised by the
ICSU Panel on World Data Centers.
Currently, the guidelines for the international exchange of solar-terrestrial data
are set forth in the Third Consolidated
Guide to International Data Exchange
through the World Data Centres, issued by
the ICSU Panel on World Data Centers,
December 1973.
The objects of establishing several World
Data Centers for collecting observational
data were:
1) to insure against loss of data by the
catastrophic destruction of a single
data center, and,

Miss Lincoln examining magnetograms with an

2) to meet the geographical convenience
of, and provide easy communication
for, workers in different parts of the
world.
World Data Center-A for Solar-Terrestrial
Physics is responsible for collecting data in
the following disciplines:
— solar and interplanetary phenomena,
— ionospheric phenomena,
— flare-associated events,
— geomagnetic variations,
— magnetospheric and
magnetic phenomena,

interplanetary

— aurora,
— cosmic rays,
— airglow.
The solar activity and ionospheric data
are of great interest to HF radio communicators. Solar disturbances are responsible
for disruptions in ionospheric propagation.
Also, ionospheric data are used to establish
long term HF prediction methods. Thus,
the data center is heavily involved in
activities of interest to the International
Telecommunication Union (ITU).

In this report it was stated that World
Data Center-A for Solar-Terrestrial Physics
in one year received 1600 station months of
magnetograms and provided 29 000 station
months to requesters. Also, it received
2800 station months of ionograms and
hourly values and provided 16 660 station
months to requesters. The international
flavour is indicated by the fact that 20% of
the data received are from the United
States with the remaining 80 % from other
countries. Of the data requested, 37 % were
for United States and 63% for foreign
data. Of the requests 72% came from the
United States, with 28 % from other
countries. This information indicates a
large number of requests and a large
volume of data being disseminated. The
fact that a large component of the data are
requests coming from foreign sources
indicates that the World Data Center
exchange system provides benefits to the
(US Department of Commerce) world geophysical community. The use of
World Data Center data is also shown
engineer of the Center
- through the journal publications which
have utilized data from the system.
Scientists who replied to a questionnaire
concerning publications indicated significant use of World Data Center data in their
Responsibilities of the data center are:
research. The data center thus has had an
impact on science in terms of research
1) endeavouring to collect a complete set
that it has made possible. If the World
of data in these disciplines,
Data Center data collections had not been
2) safekeeping of the incoming data,
available, the research by the different
3) correct copying and reproduction of authors would have been greatly reduced
data maintaining adequate standards of in scope.
clarity and durability,
4) supplying copies to the other World The data center is required to supply data
(at cost not to exceed the cost of reproducData Centers of data not received
tion) on the request of scientists or scientific
directly,
institutions and others. Those contributing
5) preparation of catalogues of all data at
data to the data center are entitled to an
the center, and
equal amount of data at no charge in
6) making data in the World Data Center exchange for their data input. At the World
available to the scientific community.
Data Center the use of the data is free.
The center is open to visitors or workers
The World Data Center receives suggested from any nation participating in the
procedures through the World Data relative ICSU programmes. The data are
Center-A Coordination Office, which is
described in data catalogues and the foroperated by the National Academy of mat in which the requester receives the
Sciences through the Geophysics Research
data can take many forms: magnetic tape,
Board and its Committee on Data Interpunched cards, film copies, microfilm or
change and Data Centers. For the latter microfiche of tabulations or strip charts,
committee, studies of the effectiveness of electrostatic copies of tables or graphs, etc.
the World Data Center system have been
made. The latest has been reported in An The data held at the center that would
Assessment of the Impact of World Data generate hundreds of requests are published
Centers on Geophysics, National Academy in data compilations. The most prominent
of these is Solar-Geophysical Data, pubof Sciences, Washington, DC, March 1975.
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lished monthly in two parts: Part I—
PROMPT REPORTS, includes the data
for one and two months prior to month of
publication, and Part II—COMPREHENSIVE REPORTS, includes data for six or
seven months prior to publication, plus
data from miscellaneous earlier months.
(The publications are for sale through the
National Climatic Center, Federal Building, Asheville, North Carolina 28801.
Attention: Publications.) These reports
are available from 1956 onward though
earlier issues are only available as microfilm or microfiche copies from World Data
Center-A for Solar-Terrestrial Physics,
NOAA, Boulder, Colorado 80 302. SolarGeophysical Data is distributed to about
1000 users, but has an unknown large
secondary distribution.
For three decades the data center published monthly Ionospheric Data, which
gave the monthly medians of ionospheric
characteristics for up to 150 stations of the
world ionosonde network. Publication was
suspended with the data for September
1974, but similar data are available through
the normal request channels to the center.
The other report series, World Data
Center-A for Solar-Terrestrial Physics
UAG Reports, is published on an irregular
schedule. These reports provide information or material of special interest to the
solar-terrestrial physics community. They
cover a variety of subjects: reports of
solar-terrestrial events, special lists of
solar and interplanetary data, ionospheric
data and instrumental material for ionospheric data analysis, geomagnetic data
including auroral electrojet-AE indices,
airglow data, data on Jupiter's sporadic
radio emissions, catalogues of data available in the center, and other reports. The
special data compilations associated with
unusual and outstanding solar-terrestrial
events have received international recognition and commendation. One of the latest
in this series contained more than 100
contributions from research workers in
16 countries.
It should be obvious that the data center
would be really ineffective without its
foreign holdings, which form the largest
bloc of data. In certain fields NOAA
operates its own stations, and other
United States groups operate or sponsor
stations, some of them outside United
States borders, but international co732

(NOAA)
The author with scientific colleagues at Solar Observatory, Boulder, Colorado

operation is the backbone of the center's
success.
To provide better servicing of customers, as
well as internal management control, a
computerized data request system is used.
We are gradually computerizing the data
inventory system so that customers remote
from Boulder will be able to receive immediate answers on timeshare computer
systems as to whether the data they would
like to have are available or not.
The data center cannot possibly keep copies
of all the data that are recorded in all
solar-terrestrial physics disciplines. We
are, therefore, establishing a growing information bank of " who collected what data,
when and where ", so that upon requests
to our center we can make special requests
to the holder of data the center does not
have, if he has indicated his willingness to
share these data with the scientific community.
During the past year in all of the data
center's disciplines 117 300 station months
of data were disseminated. At present,
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there are 245 800 station months of data
in the total archives, with each year's
annual accumulation adding about 8500
station months. To give the notion of the
physical size of the holdings, we now have
6.1 million metres of 35 mm film of analogue data (mostly ionograms but also
magnetograms, solar flare film, etc.),
0.5 million metres of 35 mm film of tabulated numerical data or strip charts,
440 reels of magnetic tape, 2l/2 million
punched cards and 215 cubic metres of
tabulated numerical data (photographs,
graphs, paper data sheets or publications).
I believe the research workers should make
arrangements to work at the data center
itself as the optimum way to use the data
center holdings. This system could be ideal
for certain types of graduate student
research. The visitors have access to such
as ionogram scaling tables, solar flare
patrol projectors, equipment for analyzing
audio magnetic tape records and microfilm
reader-printers. Arrangements can also be
made for the use of timeshare computers,
mini computers, or for the use of the

CDC 6600 computer. The latter has the
capability of producing microfilm plotter
outputs. A CALCOMP plotter is also
available.
To manage such a data center, as I have
described above, uses both basic training
in physics, and ability in data management
systems. My Bachelor's degree was in
physics, and after obtaining a Master's
degree in an allied field and teaching at a
university, I found it easy to join government service at the beginning of World
War II. Though I advanced to the middle
grades as rapidly as any of the men with
whom I worked, I did find my rate of
promotion to the higher levels slower than
the average for the men within the organization. This, I believe is part of why the
present Affirmative Action Plans should
help young women scientists entering
government service today. Equal Employment Opportunity programmes have indicated that though women may be in
numerical majority in the government,
they have not been promoted to higher
level positions as quickly as they have
deserved.
In my own case, in 1959 I was the first
woman promoted to Section Chief rank
within the National Bureau of Standards
(NBS). At that time I became Chief of the
Radio Warning Services, supervising forecast centers at Fort Bel voir, Virginia, for
the North Atlantic Radio Warning Service, and at Anchorage, Alaska, for the
North Pacific Radio Warning Service. To
prepare the high frequency forecasts, it
was necessary to collect world-wide solargeophysical data. Thus, my transition from
Chief of the Warning Services to Director
of the Data Center was a natural one. The
Radio Warning Services provided shortterm disturbance forecasts to the ionospheric radio propagation community.
Using these forecasts telecommunication
planners could interpret their circuit performance and thereby decide on steps to
take to circumvent existing or anticipated
outages on their circuits. These forecasts
were primarily designed for propagation
paths passing through or near the auroral
zone.
Because of the necessity for global data
and therefore global co-operation in their
acquisition, I have long been active in
numerous international commissions and
committees in the fields of solar-terrestrial

physics. Since the IGY, I have been one of
the secretaries of the International Ursigram and World Days Service (IUWDS),
which prepares the annual International
Geophysical Calendars that establish
World Days used for co-ordination of
solar and geophysical programmes that
cannot be carried on continuously, and
which give for the different disciplines
recommended scientific programmes to be
operated on these World Days. I have also
been involved in preparation of the synoptic codes for solar and geophysical data
used in the near real-time exchange of
solar-geophysical data and in the issuing of
the Geophysical Alerts.
Since 1962 I have been active in the work
of International Radio Consultative Committee (CCIR) Study Group 6 (Ionospheric propagation). Within the United
States I help to prepare the documents for
ionospheric and solar indices, and for
disturbance forecasts, in particular. I have
acted as the United States spokesman on
these topics at the interim and final Study
Group 6 meetings. I have attended all of
these Study Group 6 meetings since the
meeting in the spring of 1962 in Geneva,
including the CCIR Plenary Assemblies in
Geneva (1963), and in Oslo (1966). I have
perhaps gained a greater international
reputation within CCIR because I have
also served as English language rapporteur
for all of the Study Group 6 meetings. This
latter function, of course, brings me into
contact with all phases of Study Group 6
activities. To function well in this position
has been assisted by my knowledge of
French, in particular, and to my slight
knowledge of Spanish. As is well known,
all of the documents of CCIR must be
parallel in these three languages.
I have participated in the International
Astronomical Union (IAU) General Assemblies in Berkeley (California), Hamburg (Federal Republic of Germany),
Brighton (United Kingdom), and Sydney
(Australia). At these meetings I have been
involved with Commission 10 on solar
activity. I have served on committees
establishing the importance of solar flares
and choosing the best methods of publication of solar data, especially in SolarGeophysical Data in parallel to the
IAU Quarterly Bulletin on Solar Activity.
In 1969 at the International Union of
Radio Science (URSI) General Assembly

in Ottawa, I was appointed Vice Chairman
and Secretary of the Ionospheric Network
Advisory Group (INAG) of URSI Commission 3 on the ionosphere. I have
attended the General Assemblies in
Warsaw, People's Republic of Poland,
and Lima, Peru, since then. INAG
publishes an Information Bulletin three
to four times a year. This Bulletin has
been found to be most helpful to the worldwide ionosonde network. INAG resolves
through international co-operation problems in ionogram interpretation and reduction. The adopted international rules are
then published in the URSI Handbook of
Ionogram Interpretation and Reduction and
its supplements. The ionosphere group
within our data center has been one of the
major contributors.
Since 1973 I have also been very active in
the International Association of Geomagnetism and Aeronomy (IAGA), serving
as Chairman of Working Group 6 (Geophysical indices), for Division V of IAGA.
At the very recent General Assembly,
August-September 1975, in Grenoble,
France, several changes were recommended
in the geomagnetic indices published in
the IAGA Bulletin 32 Series. The development of geophysical indices other than in
geomagnetism were discussed, and monitoring programmes to provide the information essential to these were encouraged.
Because of these many international
contacts I have been able to know personally most of the scientists who submit
solar-terrestrial physics data to the data
centers as well as many of the individuals
who request data from our center. This
facilitates the data exchange programme
and also is useful in decisions as to which
data should be routinely published in
Solar-Geophysical Data and/or in the UAG
Reports. At international meetings I am
always on the alert as to new data which
should be supplied to the data center as
well as to contacts with the individuals who
can supply the input.
I have found my career to be a most
rewarding one. Certainly any girl entering
college can be encouraged to study science
or engineering if this is where she excels.
Her opportunity for climbing the ladder to
success should be even easier than mine.

( Original language: English)
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Statistics on the employment of women
in telecommunications administrations

A questionnaire was sent to all administrations asking for the number of women employed in different categories of posts,
and also seeking information on equality of opportunity and maternity benefits.
The following categories and definitions were used in the questionnaire:

a) Engineers
University education with diploma or education in a reputed college of telecommunication engineering of a standard at
least equivalent to that of a university.

b) Technicians
Specialized training in a sector of telecommunications with diploma or certificate, at operational level or assistant engineer
level.

c) Administrators
University education with a diploma or education in a reputed college of advanced education with a diploma of equivalent
standard to that of a university.

d) Clerical and secretarial staff.
e) Manual workers and tradesmen.
f) Telephone, telegraph and telex operators.
In cases where an administration combines postal and telecommunication services they were asked to give figures for the
telecommunication side only.

Table I
Relative employment of men and women in different types of posts

engineers

technicians

administrators

clerical and
secretarial staff

manual workers
and tradesmen

Tf, Tg, Tx
operators

a)

b)

c)

d)

e)

f)

country *
men
Afghanistan
Germany (Fed. Rep. of)
Argentina
Australia
Austria
Bahamas **

12
10 315
23
2 276
61
5

women
0
5
0
8
0
0

men
481
32 488
1 122
21 226
1 578
23

women
0
539
0
44
6
0

men

women

men

women

men

women

men

women

0
7
3 015
828
10
3
490
14
included in a)
8
0

97
732
1 776
8 663
755
35

2
22 463
1 143
5 993
2 053
104

829
12 191
(NS)
28 246
11 372
114

1
3
(NS)
1 245
298
11

455
910
5 370
1 617
103
100

62
10 245
733
11 114
1 030
390
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engineers

technicians

administrators

a)

b)

c)

country *
men

women

Barbados
Belgium
Burma
Botswana
Bulgaria
Cameroon
Canada
Chile
Cuba **
Denmark **
" —Greenland
El Salvador
Spain (Administration)
Spain (CTNE)
Ethiopia
Fiji
Finland
Ghana **
Greece **
Hungarian People's Rep.
Ireland
Israel
Italy
Jordan
Malaysia
Maldives
Mauritius
Mexico **
Monaco
Nigeria
Norway **
New Zealand **
Panama
Netherlands **
Philippines **
Poland (People's Rep. of)

3
185
49
0
358
16
263
261
317
408
27
(NS)
52
358
40
14
139
35
559
504
265
242
1 417
76
155
0
7
334
10
113
294
321
40
120
93

0
2
0
0
146
0
7
2
13
4
0
0
0
15
0
0
4
0
61
62
0
30
7
2
4
0
0
6
0
1
6
0
1
0
0

Portugal
Qatar
Rwanda
Senegal
Singapore
Sudan
Sri Lanka (Ceylon)
South Africa
Sweden
Chad
Czechoslovakia
Thailand
Trinidad and Tobago
Turkey
Uruguay **
Venezuela
Zaire
Zambia

117
(NS)
1
4
127
161
95
243
2 348
1
1 226
45
31
335
30
15
46
92

7
0
0
0
11
0
0
0
36
0
138
0
0
25
2
3
0
0

men

women

men

women

clerical and
secretarial staff
d)
men

women

manual workers
and tradesmen

Tf, Tg, Tx
operators

e)

f)

men

women

21
95
0
6
0
169
61
1
7 980
346
3 564 11 593
1 258
3 330
4
7
120
1 349
10
415
3
476
11
1
80
77
0
0
0
3
18
500
37
1 926
1 522
(NS)
(NS)
(NS)
(NS)
36
43
0
219
4
1
0
94
191
292
67
580
111
0
631
29
111
20
1 672
85
234
6
41
1 331
1 110
**
**
51
236
1 484
76
4
464
2
628
3
597
373
3 860
374
40
527
1
13
0
82
0
0
33
49
19
336
(NS)
(NS)
4
(NS)
3
(NS)
1
1 037
167
2
1 773
(NS)
(NS)
(NS)
(NS)
1 229
3 400
5 679 22 632
505
67
199
18
96
95
278
3
66
3
423
1 375
0
0
0
10
655
0
58
1
42
1 300
5 001
200
1 739
133
97
275
10
0
12
0
248
141
1 704
56
812
2 054
803
272
30
497
105
3 757
951
6
12
2 808
2 499
3 886
473
64
0
357
655
0
6 020
41
344
1
95
180
36
9
835
689
3 662
2 599
28
included in c)
36 114
792
9 461
16 774 13 383
30
0
120
0
37
5
3
1 403
140
2 855
96
211
50
838
903
6 289
0
0
8
2
9
0
7
1
43
325
0
80
0
(NS)
17
(NS)
792
26
37
10
574
403
508
904
30
0
10
15
45
80
20
6
410
0
1 912
0
9
575
804
1
2 335
145
63
7
442
928
4
103
681
1
901
3 283
81
11
0
1 321
5 419
709
42
765
12
140
250
125
25
24
382
0
189
3 284
470
4
2 347 16 555
267
0
354
34
783
551
2318
297
Polish statistics do not correspond to the above categories, but women occupy
over 50 % of the posts in the Polish PTT
1 053
12
3
183
330
2 774
221
5
(NS)
0
0
(NS)
0
(NS)
0
(NS)
40
0
0
0
90
16
156
0
213
0
0
42
543
0
0
8
247
42
45
43
243
615
2 719
455
1 035
68
201
5
141
57
11
1
28
469
24
1
646
44
4 081
1
4 300
3
940
1 014 22 188
1 894
1
1
646
752
888
7 551 10 364
3 426
8 949
334
0
0
0
5
(NS)
(NS)
(NS)
(NS)
6 300
1 170
137
91
413
4 437 13 431
3 261
621
2
17
5
38
42
2 182
63
0
21
160
433
20
24
123
1
3 410
80
6 531
1 800
615
325
480
35
5
0
70%
99%
95%
30%
5%
1%
150
0
13
5
176
505
8
1
139
0
0
0
1 012
65
1 910
17
301
0
0
30
852
0
4
72

* Countries are listed in French alphabetical order.
** See notes on page 743.
(NS) = information not supplied.
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men

women

0
78
included in d)
239
745
50
47
6
462
470
192
74
7
33
582
3 621
2 972
4 841
90
2 627
54
154
35
(NS)
879
1 296
10 873
0
234
778
63
89
260
5 552
422
373
22
3 814
4 247
194
3 640
1 750
796
599
3 225
11 582
140
354
1 120
1 349
6
2
40
67
392
129
15
20
350
1 651
580
3 012
1 189
3 915
50
220
2 544
329
43
427
45
(NS)
83
131
454
766
1 790
3 325
266
10
2 499
1 110
637
1 801
500
1 662
679
337

2 504
0
25
104
1 030
367
1 179
5 202
5 391
8
12 286
253
239
8 500
1 800
588
55
77

Table II
Conditions of service for women in telecommunications administrations

equal
promotion
policy

children's
nurseries

equal
pay

date of
introduction
of equal pay

Afghanistan

yes

1930s

none

yes

50 days

no

Germany
(Fed. Rep. of)

yes

1953

none

yes

6 weeks+8 weeks
or 6 weeks+
12 weeks in case of
premature or
multiple birth

no

Argentina

yes

(NS)

security guards and
yes
officers, line checkers,
technicians, maintenance
workers, labourers and,
in general, all those
jobs whose special
characteristics call for
an exclusively male staff

90 days

yes

Australia

yes

1973

none

yes

12 weeks

no

Austria

yes

always

none

yes

maximum of
12 months

no

—

Bahamas

yes

always

cable laying, overhead
lines maintenance and
construction

yes

5 weeks

no

—

Barbados

yes

(NS)

none

yes

12 weeks

no

—

Belgium

yes

1935 for
spinsters, 1945
for married
women

until now " manual
workers " posts, but no
discrimination under the
new personnel
regulations

yes

14 weeks

no

country *

posts not open
to both sexes

paid maternity
leave

notes

—

the
APO
undertook
several projects to promote the Australian aims
of International Women's
Year: change of attitudes,
identify and remove discrimination, emphasize
and give opportunities to
the creative aspects of
women

female staff engaged on a
permanent basis may be
given leave of absence to
look after their children
up to a maximum of
2 years (4 years if the child
is handicapped); this leave
is terminated when the
child reaches the age of 3
(6 if it is handicapped)
(Regulation of 18.6.1975);
female staff also benefit
from the general legal
provisions governing the
protection of women's
work, particularly in respect of night work
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country *

equal
pay

date of
introduction
of equal pay

posts not open
to both sexes

equal
promotion
policy

paid maternity
leave

children's
nurseries

notes

Burma

yes

from the
none
beginning of
the department

yes

6 weeks+ 6 weeks

no

—

Botswana

yes

1970

none, but very few
female applicants

yes

minimum of 22
working days

no

—

Bulgaria

yes

1946

none

yes

10 to 14 months
yes
paid leave according to number of
children, followed
by 24 months
unpaid leave but
credited for pension
rights

Cameroon

yes

(NS)

heavy manual and
maintenance work,
cable laying

yes

14 weeks

no

—

Canada

yes

July 1971

none

yes

2 months+
6 months unpaid
leave

no

—

Chile

yes

1931

even where there is no
regulation to that effect
there are certain jobs on
which men only are
employed, e.g.: wiremen, repair workers,
cable splicers, line
checkers, mechanics,
drivers, messengers,
construction workers
and line layers, etc.

yes

130 days; mother
is also granted
leave in the case of
illness of her child
up to the age of
1 year

yes

Cuba

yes

January 1959

none

yes

6 weeks+ 12 weeks
paid leave plus the
right to 1 year
unpaid leave

yes

Denmark

yes

1919 (P&T
office), 1959
(concessionary telephone
companies)

none

yes

14 weeks

to a
limited
extent

yes

(NS)

none

yes

14 weeks

no

El Salvador

yes

always

none

yes

40 days

no

Spain
(Administration)

yes

1884

line surveillance service
(linesmen, telegraph
line layers and repair
workers)

yes

100 days

as
from
October
1975

Spain (CTNE)

yes

from date of
creation of
the company
in 1924

those types of work
prohibited to women by
Spanish law

yes

6 weeks+ 6 weeks

yes

" —Greenland
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there is a legal provision
requiring any public or
private institution to maintain a creche for children
up to 2 years of age when
more than 20 female
workers are employed,
whatever their civil status

includes P&T Office and
the three telephone companies

—

this institution provides
medical care for the
children of staff members

equal
promotion
policy

equal
pay

date of
introduction
of equal pay

Ethiopia

yes

January 1973

none

yes

15 days+ 30 days
of paid sick leave
if not already taken

Fiji

yes

before
independence

none

yes

Finland

yes

1919

none

Ghana

yes

always

Greece

yes

yes
Hungarian
People's Republic

country *

posts not open
to both sexes

paid maternity
leave

children's
nurseries

notes

—

—

84 days

no

—

yes

72 days

no

none

yes

3 months

yes

1949

certain posts of the
clerical and technical
staff and posts involving
manual labour

yes

4 months

yes in
Athens,
elsewhere
in
public
nurseries

1945

cable fitters, network
maintenance workers,
overhead linesmen and
cable layers

yes

20 weeks

yes

after paid maternity leave
a mother wishing to take
advantage of this possibility has the right not to
start work again until her
child is 3 years old; during
this period the mother
receives an allowance of
800 forints per month; if
she has twins or two
children less than 3 years
of age, she receives 1700
forints per month (800 for
the first and 900 for the
second child); if she has
triplets or three children,
less than three years of
age, she receives 2700
forints per month (800 +
900+1000)
legislation to remove discrimination is in preparation

Ireland

yes

phased
introduction
started in
June 1973;
full parity
will be
reached by
1 January
1976

technicians and related
supervisory grades,
manual workers and
tradesmen

yes

12 weeks

no

Israel

yes

always

none

yes

3 months

no

Italy

yes

always

heavy manual work

yes

5 months

no

Jordan

yes

(NS)

none, but women never
apply for technician,
tradesman or manual
workers posts

yes

1 month

no

—

—

the government does not
provide nurseries because
the number of women
working is very low, most
of them stay at home
when they have children;
there are a few private
nurseries

TELECOMMUNICATION JOURNAL - VOL. 42 - XII/1975

739

equal
promotion
policy

children's
nurseries

equal
pay

date of
introduction
of equal pay

Malaysia

yes

1 May 1969

security guards,
telegraph messengers

yes

42 days

no

—

Maldives

yes

always

none

yes

1 month

no

—

Malta

yes

1 April 1971

none

yes

none

no

—

Mauritius

yes

(NS)

none

yes

yes, but amount
not specified

no

—

Mexico

yes

1917

(NS)

yes

90 days

yes

applies only to the telecommunications administration and not to the
operating companies

Monaco

yes

1944

none

yes

yes, but amount
not specified

yes

there is no legal or reglementary provision preventing the employment
of engineers or administrators of the female sex,
so far, however, there has
never been a female candidate for such a post

Nigeria

yes

many years
ago

none

yes

6 weeks+ 6 weeks
on half pay except
for annual leave
taken during this
period; women
employees on
temporary or dailyrated appointment
who have been
employed for not
less than 6 months
are paid only one
quarter of their
wages during the
12 weeks

(NS)

Norway

yes

(NS)

none

yes

3 months

in Oslo
only

New Zealand

yes

1 April 1963

none

yes

paid maternity
leave is not automatically granted
but should a
woman resume
duty within
6 months, retroactive pay may be
granted for a
period up to the
unexpired portion
of the officer's sick
leave schedule

no

Netherlands

yes

salary scales
none in principle but in
for specifically practice women are not
feminine pro- employed in excavation
fessions were
work nor for climbing
abandoned as masts and towers
from
1 January
1964

yes

12 weeks

in
Amsterdam
only

country *

740

posts not open
to both sexes
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paid maternity
leave

notes

—

equal
promotion
policy

children's
nurseries

equal
pay

date of
introduction
of equal pay

Panama

yes

(NS)

(NS)

yes

90 days

no

Philippines

yes

(NS)

riggers, linemen,
messengers, technicians,
drivers, courriers,
switchboard operators,
utility-men, clerks,
mechanics, machinists,
watchmen, engine men

yes

6 weeks

no

Poland
yes
(People's Rep. of)

1944

(see notes column)

yes

16 weeks for first
child, 18 weeks for
other births,
26 weeks for
multiple birth

yes

in the present Labour
Code a special chapter is
devoted to the protection
of female labour; its most
important provisions are:
it is forbidden to employ
women on arduous and
dangerous work; it is forbidden to dismiss women
during pregnancy or maternity leave; it is forbidden to make pregnant
women work overtime or
at night or on work which
might be detrimental to
their health. Women have
the right to special paid or
unpaid leave (apart from
paid maternity leave) to
bring up their children

Portugal

(NS)

(NS)

(NS)

(NS)

(NS)

(NS)

country *

Qatar

(NS)

posts not open
to both sexes

paid maternity
leave

—

—

—

-

—

notes

no female employees

Rwanda

yes

1962

(NS)

yes

2 months

no

Senegal

yes

always

warehousemen,
technical posts (senior
technicians and
technicians for
electromechanical
installations, fitters
welders, etc.)

yes

14 weeks

no

Singapore

yes

1961

heavy manual labour

yes

1 month+1 month

no

Sudan

yes

1972-1973

none

yes

8 weeks

no

—

Sri Lanka (Ceylon)

yes

(NS)

none

yes

42 days

no

—

South Africa

yes

1 January
1971

insofar as it is
practical, women
compete on an equal
footing with men for
promotion; the
exceptions are strenuous
outdoor duties requiring
physical exertion and
around-the-clock shift
duties

yes

leave with full pay
is granted for the
period during
which she is
required to remain
in bed or in a
maternity hospital;
other leave is
deducted from
annual entitlement

no

—

—
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country *

equal
pay

date of
introduction
of equal pay

posts not open
to both sexes

equal
promotion
policy

paid maternity
leave

children's
nurseries

notes

Sweden

yes

(see notes
column)

none

yes

not more than
210 days;
employee must
have completed at
least 6 months
service

no

Chad

yes

(NS)

(NS)

yes

yes, but amount
not specified

no

Czechoslovakia

yes

1948

none

yes

26 weeks for first
child, 2 years for
other children

yes

Thailand

yes

1883

yes, not specified

yes

45 days

no

Trinidad and
Tobago

yes

(NS)

technicians, drivers,
spray painters, security
machine operators (men
only); telephone
operators, secretaries/
stenographers, keypunch operators
(women only)

yes

3 months with a
maximum of
270 days during
entire period of
employment

no

Turkey

yes

1 March 1970

none

yes

2 months and
1 week

under
consideration

Uruguay

yes

1933

(NS)

yes

105 days

no

—

Vatican

yes

(NS)

(NS)

(NS)

4 months +
2 months

(NS)

—

Venezuela

yes

1962

(NS)

yes

3 months

no

—
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all the staff at the telecommunications administration are salaried employees and holders of an
appointment which has
been assigned a certain
salary grade/salary group;
when an appointment to a
post is made, no regard is
to be paid whether a
candidate is a man or a
woman. Since the traditional trend in choosing a
profession led to men and
women being recruited to
different staff categories,
special " women's salaries " have never come
into question. Telecommunication
assemblers
have been an exception
since their work does not
normally fall within a
telecommunication
administration's field of activity; their pay agreement
has been adapted to that
of the private sector,
where special " women's
salaries " were applied up
to and including 1963
—

—

—

equal
promotion
policy

children's
nurseries

equal
pay

date of
introduction
of equal pay

Zaire

yes

1 June 1970

(NS)

yes

3 months

no

Zambia

yes

1961

none

yes

yes, amount
according to leave
earned; if insufficient, unpaid leave
is granted

no

country *

posts not open
to both sexes

paid maternity
leave

notes

—

* Countries are listed in French alphabetical order.
(NS) = information not supplied.

Notes on table X
Bahamas
There are a number of women in relatively senior posts who do not have the educational standard defined for the different categories of the table.
For example, Manager of Commercial Sales, Manager of Toll Sales, Deputy Chief Operator, and various other supervisory posts in operations
and accounting.
Cuba
In administrative posts there are 477 women who are not indicated in column c) since they do not have university education.
Denmark
Figures for Denmark include staff of the Post and Telegraph Office and the three concessionary telephone companies. Figures for the Faroe Islands
are not available. Separate figures have been supplied for the staff of the Greenland Telecommunications Office.
Ghana
There was one woman engineer employed by the administration until 31 March 1975, when she resigned to take up an appointment elsewhere.
Greece
Part of the clerical staff occupies positions of telephone, telegraph and telex operators.
Mexico
Figures apply only to the Telecommunication Administration, not to operating companies.
Netherlands
Figures given include part-time as well as full-time employees.
New Zealand
In the New Zealand Post Office women total 40.33 % of the total staff of 36 903 as at 31 March 1975.
Norway
Some employees with technical training do clerical and secretarial work, but the exact number is not known. Figures in column b) are therefore
rather high, and those in column d) are too low.
Philippines
Data compiled from reports of major international and domestic carriers operating in the Philippines.
Uruguay
In columns b), d) and e) absolute figures are not given because until recently telecommunications and energy formed a single organization in
which many services were common to the two branches. Although there are now separate organizations for energy and telecommunications, certain
managerial services are still shared by the two.
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Telegraph

legislation.

Conclusion.

( The end).

Guarantee of the secrecy of correspondence. When the
State made the telegraph a public facility, it was
morally bound, if it wished to avoid discrediting
this new means of communication, to guarantee
secrecy of telegrams in the same way as it
guarantees the secrecy of letters for which it
accepts responsibility. It is therefore a matter
of no surprise that all legislations without
exception make secrecy a fundamental rule,
generally backing it with penal sanctions.
Nevertheless, there is a distinct difference in the
circumstances attending handling of correspondence sent by post and that sent by telegraph, and not all legislation of the various
countries appears to have made allowance for
this. In the case of mail, the State needs only
enough information to enable it to effect
delivery, and guarantees the secrecy of letters
not only vis-a-vis a third party but vis-a-vis
itself in addition. In the case of telegraphic
correspondence where, in order to perform its
function, the State obviously always requires to
be apprised of the terms, if not the sense, of the
communication entrusted to it, this guarantee
can only be made vis-a-vis third parties.
We have already seen that this essential difference has meant introduction of a right of
inspection in the case of transmission of telegrams that does not exist where handling of
mail is concerned, although it may be conceded
that violation of secrecy of postal correspondence is always a serious matter, which it
may not always be in the case of telegrams.
*

*

telegraph transmission may give rise. There are
others of the same kind that are not as a rule
provided for by all the special legislation and
yet call for punitive sanctions. They are: the
suppression or wilful delay of telegrams, their
alteration with intent to mislead, and the
forging of telegrams.
With the exception of Great Britain and British
India—and even in the case of the former, both
the Act of 1863 concerning operation of
companies and the Postal Act of 1837 must be
regarded as applicable, on account of the fact
that the Telegraph Act of 1869 makes no
distinction between a telegram and a letter—no
legislation deals explicitly with these different
offences. The most comprehensive legislation
on the subject is that passed by Germany and
Belgium, for example. Yet it imposes no
penalty for wilful delay in transmission or
delivery of a telegram which is punishable to
the same degree as the act of suppression.
Other legislation is generally highly explicit
concerning violation of the secrecy of correspondence but has nothing to say on, or only
partially covers, the other offences, deals with
them in an excessively unspecific manner or
creates some uncertainty as to application of a
penalty by too obliquely equating a telegram
with a letter. This uncertainty is particularly
vexatious if one remembers that it is a fundamental tenet of penal law not to proceed on the
basis of analogy or extension.

*

*

*

News.

*

4 . M i s c e 11 a n e o u s crimes or
offences that may be committed
by means of the telegraph
or in connection with
telegraphic transmission.

An international exhibition of the uses of
electricity, organized under the patronage of
the French Government by a committee headed
by Count Hallez d'Arros, is to open in 1877 at
the Palais de Plndustrie. It will last for four and
a half months from 14 July to 30 November.

Violation of telegram secrecy is not the only
offence on the part of employees to which

Journal telegraphique—December 1875
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ITU
film library
Ref. ITU-152
Pays— Country — Pais: INDE — INDIA (1971)
Titre — Title — Tftulo: SPACE AND INDIA (L'lnde et I'espace — El espacio e India)
Format — Size — Tamaho: 16 mm
Poids — Weight — Peso:
Longueur — Length — Largo:
Duree — Duration — Duracion: 22 min
Langue — Language — Idioma: anglais — English — ingles
Observations — Remarks — Observaciones: couleur — colour — color
Sujet — Subject — Asunto: Apres une introduction, traitee dans le mode symbolique, sur la curiosite de I'homme et sa quete
incessante des mysteres de I'espace, le film presente quelques savants qui sont les artisans
des travaux entrepris en Inde dans le domaine de la recherche spatiale, sous I'egide de V Indian
National Committee for Space Research (INCOSPAR): exploration de I'espace au moyen defusees,
de ballons, de radiotelescopes, poursuite optique des satellites, etc. Le film aborde egalement
d'autres branches de la science spatiale, notamment: les satellites de telecommunication qui
doivent permettre la mise en place d'un immense reseau de television en Inde; les satellites
meteorologiques capables d'ameliorer les previsions du temps; la detection a distance des
maladies des plantes par des experiences de telemesure, etc. En conclusion, le film met I'accent
sur le role que cette technologie de pointe est appelee a jouer dans la vie quotidienne de chacun
en Inde.
De caractere semi-technique, il peut neanmoins interesser tous les publics.
Starting with a symbolic presentation of man's curiosity and his constant search of mysteries
of outer space, the film presents various scientists connected with the organized space research
activities in India under the Indian National Committee for Space Research (INCOSPAR). It
covers activities in the fields of space explorations by rockets, balloons, radiotelescopes, optical
tracking of satellites, etc. It also covers various other fields of space science such as: communications satellites for a wide network of television in India; weather satellites for better weather
forecasts; detection of plant diseases by remote sensing experiments, etc. The film ends with a
note on the role of this advanced technology in the life of a common man of India.
Audience: general, semi-technical.
Tras una representacion simbolica de la curiosidad del hombre y de su constante indagacion
de los misterios del espacio ultraterrestre, el filme presenta a varios cientificos relacionados con
las investigaciones espaciales organizadas en India por el Indian National Committee for Space
Research (INCOSPAR): exploracion espacial mediante cohetes, globos, radiotelescopios, el
seguimiento optico de satelites, etc. Abarca tambien otros campos de la ciencia espacial,
como: satelites de telecomunicaciones para una vasta red de television en India; satelites
meteorologicos para mejorar las previsiones meteorologicas; deteccion de las enfermedades de
las plantas mediante observaciones a distancia, etc. La pelicula termina con una nota sobre la
importancia de esta avanzada tecnologia en la vida del ciudadano medio de India.
Caracter: general, semitecnico.
Editeur — Producer — Editor: Government of India, New Delhi
Date d'arrivee a TUIT — Date of arrival at ITU — Fecha de recepcion en ia UIT: 1973
Ref. ITU-156
Pays — Country — Pais: ETATS-UNIS — UNITED STATES — ESTADOS UNIDOS
Titre — Title — Tftulo: THE FISHERMAN'S PHONE CALL (L'appel telephonique du pecheur — La llamada telefonica del
pescador)
Format — Size — Tamaho: 16 mm
Poids — Weight — Peso:
Longueur — Length — Largo:
Duree — Duration — Duracion: 17 min
Langue — Language — idioma: anglais — English — ingles
Observations — Remarks — Observaciones: couleur — colour — color
Sujet — Subject — Asunto: Un pecheur appelle au telephone sa famille qui est dans I'inquietude; il se trouve dans une baie
des Ties Vierges, a 150 km de chez lui. Le film retrace I'acheminement de la conversation sur fill,
sous la mer et par radio; tout le long de cet acheminement, on fait la connaissance des agents
responsables de la VITELCO.
II s'adresse au grand public.
A fisherman places a call to his worried family from a remote Virgin Island bay, 93 miles from
home. The film traces the call over wire, undersea and through the air, and the audience meets
the concerned people of VITELCO along the way.
Audience: general.
Un pescador pone una conferencia telefonica a su familia, preocupada por su suerte, desde una
bahfa de las Islas Virgenes que se encuentra a unos 150 km de su lugar de residencia. La pelicula
muestra el desarrollo de la comunicacion por linea de hilo desnudo, cable submarino y radio,
y los espectadores siguen en todo momento las operaciones efectuadas por el personal de la
VITELCO.
Caracter: general.
Editeur — Producer — Editor: ITT Films & Broadcasting, New York
Date d'arrivee a TUiT — Date of arrival at ITU — Fecha de recepcion en la UIT: 1973
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note from the
CCIR

basic indices
for ionospheric propagation

THE FOLLOWING TABLES, giving values of the basic indices for ionospheric propagation, have been prepared by the Specialized Secretariat of the International Radio Consultative Committee
(CCIR) in accordance with Resolution 4-2, Recommendation 371-2 and Report 246-3 of the Xlllth CCIR Plenary Assembly (Geneva, July 1974). In order to expedite the dissemination of
the forecasts, the CCIR Secretariat prepares a monthly circular which is sent to administrations, about the 10th of each month, in conformity with the conditions given in circular letter No. A.C./131
of 14 February 1969. Copies of these forecasts may be obtained, free of charge, from the Director of the CCIR, ITU, Place des Nations, CH-1211 Geneve 20, Switzerland.

Parameters:

IF2

R12 (smoothed mean, over twelve months, of the number of sunspots
observed):
Month
1

2

3

4

5

6

7

8

9

10

11

12

33
23

34
22

34
21

34
19

35

35

34

36
33

34
32

33
30

32
28

32
25

*****

-—Month
Year

11

12

4

3

1975
1976

1

2

2

3

4

0

1

-1

Year\
1973
1974
1975

***** Data kindly supplied by the Science Research
Laboratory, Slough.

Council, Appleton

The figure in brackets is the value forecast six months in advance.

Mean error in
months:

IF2 (ionospheric index) *
\iMonth

2

1

3

4

6

5

7

8

10

9

11

12

Year\s.
7
13

1974
1975

17
-2

13
1

19
0

22
6

21
-4

29
14

20
25

20
22

22

22
-4

2

* For further details, see the Telecommunication Journal, April 1964,
page 119, and January 1966, pages 43-47.
(p (monthly mean value of solar noise flux at 2800 MHz at 1700 h UT) **:
\Month
1

2

3

4

6

5

7

9

8

10

83
78

81
74

86
71

79
72

86
70

91
70

92
77

88
80

83
90

90

98
76

81

preceding

0

1

2

3

4

5

6

Mean error

1.9

-0.2

-0.8

-1.3

-1.8

-2.5

-3.1

Standard
deviation of
the error

10.2

12.1

122

12.1

12.1

11.4

11.1

^ ******
Month

Year\^
1974
1975

12

Period of
prediction
(months)

12

11

predictions calculated over the

IF2

1

2

3

4

5

6

7

76

75

74

74

75

76

77

8

9

10

11

12

117

117

77
117

77

115

Year
1975
1976

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

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

(pF2 (ionospheric index) ***
\Month
1

2

3

4

5

6

/

8

9

10

82
81

82
75

82
70

82
74

86
74

84
76

86
77

85
97

84
85

86
78

12

11

Year^\
1974
1975

88

Period of
prediction
(months)

0

1

2

3

4

5

6

7

8

9

10

11

12

Mean
error

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.6

0.7

0.7

0.7

0.6

0.7

Standard
deviation
of the
error

4.1

4.1

4.0

4.0

4.0

4.1

4.1

4.1

4.0

4.0

4.1

4.1

4.0

1

2

3

4

5

6

7

77

77

77

77

78

78

79

85

*** For further details, see the Telecommunication Journal, September 1967,
pages 354-356, and December 1968, pages 678-679.
See also: Joachim M.: " Korrelation der Werte des solaren Index cp
und des ionospharischen Index <pF2 " — Kleinheubacher Berichte, Vol. 17
(1974), pages 369-374.

(p F2 ******

Forecasts:

N. Month

D

Year\

****
12

~~ ~
Year

Month
~~~1975
1976

11

12

13

11

1

9

2

8

3

7

4

6

**** [)ata kindly supplied by Professor Waldmeier, Federal Observatory,
Zurich.
Estimated error in forecasts of R12 six months in advance: ±9.

Mean error
Standard deviation
of the error
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0

1

2

3

4

5

-1.0

-2.2

-3.3

-4.4

-5.7

-6.7

5.1

6.6

7.5

8.2

8.3

8.3
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9

10

11

12

117

117

79
117

77

116

****** prediction by a method of extrapolation devised by the CCIR Secretariat.
See Joachim M., Gromov A., and Guillot P.: " Previsions des indices <P
et (pF2 de la propagation ionospherique " — Comptes rendus de I'Academie des sciences, Paris, Vol. 275, No. 13, B series, 25 September 1972,
pages 473-476.

Mean error in
months:

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

1975
1976

8

Prediction
time
(months)

0

Mean
error

0.1

Standard
deviation
of the
error

4.4

1

<PF2 predictions

2

3

4

5

based

6

on the 12

7

8

9

preceding

10

11

12

-0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1

4.4

4.3

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

news
Canada: new tariff structure
for the international
telegram service

— routes have been constructed to cover the
lowlands;
— carrier systems have been installed;
— traffic has increased five-fold since 1966.

□ The Canadian Overseas Telecommunication
Corporation (COTC) has announced the
adoption of a new tariff scale for the international telegram service as from 1 October
1975. The new scale will standardize collection
charges within each geographical region and
will entail an average increase of 13% or
4 cents per ordinary word for telegrams sent
from Canada.
This increase, only the third in 16 years, has
become necessary because of the increased
charges payable since 1 March 1975 by the
COTC to national telecommunication agencies
for the handling of traffic.
In the new structure there is a standard rate
for all destinations in any of the following
geographical regions:
full rate
per word
(cents)
—
—
—
—
—
—

West Indies (including Mexico)
Europe
Central and South America
Oceania
Africa
Asia

26
31
36
36
41
41

Thus the new scale of collection charges now
ranges from 26 to 41 cents, which is more
rational than the old scale under which rates
varied from 21 to 85 cents.—COTC.

Telecommunications development
in Lesotho
□ Since 1966 when Lesotho became independent the following achievements have been
made in the field of telecommunications:
— nine exchanges have been automatized;
— in conjunction with automation of exchanges
STD has been introduced within Lesotho
and South Africa;
— automatic telex service has been introduced
locally and with other countries in southern
Africa;
— gentex service has been introduced with the
above countries;

Between 1975 and 1980 the Department of
Posts and Telecommunications plans:
— to extend the network into the mountainous areas of the country using open
wire and HF systems;
— installing new exchanges and automation of
existing manual exchanges;
— an international HF link between Maseru
and Nairobi to be opened during 1976.
— Lesotho Administration.

Indonesia ...

. .. broadcasting equipment contract
□ A contract worth 5.25 million pounds
sterling to supply equipment for part of an
ambitious scheme to expand and update
Indonesia's television and broadcasting system
has been awarded to Marconi Communication
Systems Limited.

In addition, two stations in mid-Java are each
to be equipped with a pair of 100 W solid-state
transposer equipments. These will fill in the
transmission gaps not covered by existing
stations because of the mountainous terrain of
this part of the island.
As well as the television transmitters and
antennae, the contract includes the provision
of antenna masts, towers and power generators.
The transmitters, transposers and power
equipment are all arranged for main/stand-by
operation, with automatic changeover.
The Radio Broadcasting Authority is similarly
planning a large-scale expansion of its service.
However, due to the wide dispersion of its
present and projected stations across the
Indonesian Archipelago, the maintenance of
communication links between the stations and
Jakarta is very difficult. It is to alleviate this
circumstance that equipment for a new
country-wide HF/SSB radio communications
system has been ordered.
When the new network has been established
it will be used as the means by which news
and stories gathered in remote areas are communicated to the capital for broadcast by
RRI.—Marconi.

. . . national telex/gentex network
The contract, placed by the Ministry of Information of Indonesia, calls for new transmitters
and film and processing equipment for its
Television Authority (TVRI), and radio communications equipment for use by its Radio
Broadcasting Authority (RRI).
Under the terms of the contract, Marconi will
supply and install transmitters and antennae at
six of TVRI's stations on the islands of Java and
Madura. This is part of TVRI's plan to ensure
that, in the future, the majority of the inhabitants of the two islands will be able to receive
television programmes.
At the eastern end of Java, Surabaya, an important city and port, will have its television
station's
existing low power transmitters
replaced by a pair of 10 kW VHF transmitters,
which will radiate more than 100 kW of power.
Surabaya will then ' feed ' three relay stations,
each supplied with a pair of 1 kW VHF transmitters. These will re-radiate Surabaya's transmission to cover the eastern part of the island
of Madura.

□ The Indonesian Postal Administration has
awarded a contract to Siemens AG valued at
120 million Deutsche marks under which
Indonesia's national telex/gentex network is to
be enlarged and adapted to the latest techniques. For this purpose Siemens is delivering
and installing 10 000 direct-dialling units of the
TWK type (i.e. connected to an automatic
exchange by the cross-point system), four
central exchanges, a main international exchange, 5000 channels of the WT 1000 AC
telegraph system, and 1000 type 100 teleprinters. The network is to be enlarged in
three stages. First, the installations in the
capital Djakarta and in the outer city are to be
brought into operation. This is to be followed
by the central exchanges at Ujungpandang in
the Sulawesi (Celebes), Surabaya (Eastern Java)
and Medan on Sumatra, and finally by the
remaining areas figuring in the project. The
telex network is to be completed by autumn
1977 and will then cover the whole country
from Sumatra to Irian Barat (former West
Guinea).—Siemens.

TELECOMMUNICATION JOURNAL - VOL. 42 - XII/1975

747

news

PCM increases Singapore
phone volume
□ A 2.5 million US dollar contract to provide
Singapore with telecommunications equipment
which will permit increased volume of telephone calls between the city's exchanges has
been awarded to GTE International Incorporated.
One hundred and ninety-five PCM carrier
systems will be installed in telephone exchanges
throughout Singapore. Each system can transmit 24 simultaneous conversations over telephone lines that ordinarily carry a single
conversation.
This project is the first phase of a programme
to expand and improve Singapore's overall
communications system to keep pace with the
city's growth. Completion is scheduled for
early 1976.—GTE International.

Transportable exchange for
Zambia
□ An order for a 1000-line Pentex electronic
transportable exchange for installation at
Lusaka has been awarded to Plessey Telecommunications Limited. This will provide an
extension for the present central exchange in
that city. These transportable exchanges are
connected to existing telephone circuits and
can provide service to subscribers within four
weeks of arrival on site.—Plessey.

Bangladesh exports telephone
cables to Kuwait
□ Bangladesh telephone cables have entered
Middle Eastern markets with their export
to Kuwait under an agreement signed by
the Trading Corporation of Bangladesh.—
Bangladesh Mission in Geneva.

A rainbow on the water
□ A sister for the new British cableship
Monarch (see Telecommunication Journal, April
1975, pages 210-212) was launched in Dundee
on 2 October 1975 by Lady Fennessy, wife of
Sir Edward Fennessy, Deputy Chairman of the
United Kingdom Post Office and Managing
Director, Telecommunications.

Iris—the third British cableship to carry the
name—is identical to Monarch launched in
January 1975. Both make use of the revolutionary technique of pan loading of cable to
ensure high-speed handling and repair of
undersea telephone cables.—United Kingdom
Post Office.

Installations of earth stations . . .
...Chile to build and operate "Landsat"
station
□ The University of Chile will build and
operate a ground station designed to receive
earth resources data directly from the United
and
Space
National
Aeronautics
States
Administration (NASA) experimental Landsat
spacecraft.
Until the new ground station becomes operational, the University will use the NASA
data acquisition
spaceflight tracking
and
(STADAN) network station at Santiago to
acquire Landsat data. A memorandum of
understanding between NASA and the University of Chile provides that the use of the
Santiago tracking facility will not interfere
with NASA operations, and that the University
will bear any expense required for additional
equipment or operations there.
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This represents the initial major step in
improving intercontinental communications
with Liberia. At a later date, the mediumsensitivity earth station will be replaced by a
standard station.—Liberia Telecommunications
Corporation.

Data terminal for police cars
□ Contracts totalling 493 000 Canadian dollars
have been awarded by the Department of
Supply and Services for the development of a
uniquely Canadian data terminal for police
cars, a joint project of the Department of
Communications and the Royal Canadian
Mounted Police (RCMP).

The Chilean ground station will be the tenth
planned or completed around the world.
Three United States Landsat sations in Alaska,
California and Maryland, and facilities in Brazil,
Canada and Italy are now in operation. Iran
and Zaire have signed agreements to construct
and operate facilities for Landsat data acquisition and processing, and Canada is now
planning a second station.

MacDonald,
Dettwiler and Associates, of
Vancouver, at a cost of 350 000 dollars will
draw up specifications for the mobile radio
digital data system. The system will provide
individual patrol car officers with direct,
fingertip access to the Canadian Police Information Centre (CPIC) computer in Ottawa. It
will be capable of incorporation into new
computer-aided dispatch (CAD) systems in use
or being planned by many major urban forces
coast-to-coast.

Developing nations have found satellite data
particularly useful in learning about their
natural resources, in mapping geological and
man-made features, and in conducting agricultural research.

A 143 000 dollar contract for radio research
and engineering support has been awarded to
the Communications Systems and Services
Department of Canadian General Electric of
Toronto.

The South American nations of Argentina,
Bolivia, Brazil, Chile, Colombia, Ecuador and
Peru are among the more than 50 countries
with investigators engaged in research under
the NASA programme. The United Nations
Food and Agriculture Organization (FAO) is
also conducting research in South America
using Landsat data. In addition to investigators who receive data provided by agreement with NASA, many other scientists and
organizations purchase Landsat imagery and
computer compatible tapes for their own use.

CPIC is a nation-wide, automated police
information service operated from Ottawa
since 1972 by the RCMP. The new mobile
terminal will minimize the time-consuming
necessity of police radio dispatchers serving as
middlemen for enquiries directed to the CPIC
computer from field officers. It will also
contribute immeasurably to police efficiency,
freeing often scarce radio time for emergency
voice communications and conserving radio
spectrum through drastically reduced time
and
bandwidth
demands.—Communications
Canada.

A second Landsat was launched on 22 January
1975, and a third is planned for 1977.—NASA

. . . in Liberia
Lady Fennessy named the new ship Iris—a
Greek word meaining rainbow. In Greek
mythology, Iris was the daughter of Thaumas
and Electra and she became the messenger of
Hera and the Gods.

international communications via satellite.
According to the Agreement, a mediumsensitivity satellite earth station will be
provided and brought into service in Liberia
from January 1976. The station will be connected to the intercontinental centres of Rome
and New York for handling intercontinental
telecommunications traffic. Telephone service
will be on a semi-automatic basis and telex
service will be on a fully automatic basis.
Liberia will also be connected to the fully
computer-controlled
automatic
electronic,
message switching system (CREAM) of Rome.

□ The Liberia Telecommunications Corporation and Italcable signed an Agreement of
co-operation in July 1975 whereby Italcable will
provide technical assistance in the field of
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Big mobile radio network for
United Kingdom gas company
□ A 1.97 million pounds sterling contract has
been awarded by the North Thames Region of

news

British Gas to Storno A/S, the Danish telecommunications group, for a new mobile radio
network. The first of its kind in the United
Kingdom, the system will link the North
Thames Region's automatic internal telephone
extensions with mobile radios in its sales,
service and engineering fleets. Direct communication can be made between office staff and
mobiles without the need for switchboard
operators or radio controllers. There is also
provision for direct mobile-to-mobile contact.

. . . in Peru
□ The Brigadier General Artemio Garcia
Vargas has been appointed Minister of Transports and Communications.

. . . in the Arab Republic of Yemen
□ Mr. Abdullatif Dhaifullah has been appointed
Minister of Communications.

. . . at the European Space Agency
□ The European Space Agency (ESA) has
appointed Dr. Johan Berghuis as Director of its
European Space Research and Technology
Centre (ESTEC) at Noordwijk, Netherlands. —
ESA.

technical

news

NBS publishes guidelines
for computer security

(Storno)
The Storno push-button control panel being used
in North Thames Gas vehicles

The North Thames Region of British Gas covers
an area of approximately 5000 km2 and serves
2 million domestic, commercial and industrial
customers.—Storno.

Personnel changes . . .
... in Afghanistan
□ Mr. Abdul Karim Attaie has been appointed
Minister of Communications.

. . . in Canada
□ The Canadian Department of Communications announces the appointment by the Public
Service Commission of Mr. Andre Lapointe as
Senior Assistant Deputy Minister, and Mr. Jean
Paul Lefebvre as Assistant Deputy Minister,
Services.

. . . in Oman
□ The following senior appointments for the
new television service in the Dhofar region of
the Sultanate of Oman, with headquarters in
Salalah, have been announced by Personnel
and Electronics Limited, United Kingdom:
— General Manager: Mr. D. A. Hinstridge;
— Chief Engineer:
Mr. S.
N. Watson.
Mr. Watson was formerly Chief Engineer,
BBC Television;
— Assistant
Robinson.

Chief

Engineer:

— Personnel and Electronics Ltd.

Mr.

J.

F.

□ The publication of computer security guidelines for implementing the provisions of the
United States' Privacy Act of 1974 has been
announced by the United States' Commerce
Department's National Bureau of Standards
(NBS).
These guidelines, published as Federal Information Processing Standards Publication FIPS
PUB 41, provide a handbook for use by federal
organizations in implementing computer security safeguards in order to comply with the
Act. They should be useful to organizations in
other countries interested in safeguarding
personal information in computer files.
FIPS PUB 41 describes three categories of
technical safeguards which can be used to
maintain the integrity of personal information
and protect it from unauthorized use: physical
security procedures, information management
practices and computer system/network
security controls.
The Privacy Act of 1974 imposed numerous
requirements upon federal agencies to prevent
the misuse or compromise of data concerning
individuals. Federal organizations that process
personal data must provide a reasonable
degree of protection against unauthorized
disclosures, destruction or modification of
personal data, whether intentional or resulting
from accident or carelessness. The requirements can be met by the selective application
of managerial, administrative and technical
procedures.
The guidelines in FIPS PUB 41 are also generally
applicable to computer security matters unrelated to individual privacy.
Copies of FIPS PUB 41 are available from the:
" Superintendent of Documents, United States
Government Printing Office, Washington,
DC 20402 (United States) " at a cost of
70 cents. (Order SD Catalogue No. C13.52:41).
— US Department of Commerce.

Computer aid for telephone
exchange installation
□ The computer has been brought to the aid
of the Australian Post Office (APO) telephone
exchange installation programme. The result of
three years work has added a new dimension
in the form of an information system geared
to the orderly progress of installations.
Each year 5000 APO people are installing
about 50 million Australian dollars worth of
telephone exchange equipment. This is a
highly complex task which must be planned,
budgeted and provisioned to fit in with an
overall capital works programme currently
costing well over 500 million dollars a year in
the telecommunications field.
It is complex because of the size of the
network—5858 telephone exchanges interconnecting
nearly
3.5
million
telephone
services. The network must respond to demand
for new services, changes in usage patterns
and to population shifts.
Adding equipment to exchanges, or equipping
new ones can call for the supply of any of the
1600 items that make up a crossbar telephone
exchange. These items include complete
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equipment racks, relay sets, cable,
supplies and installation ironwork.

power

Dimensioning each exchange for additions that
can be as small as 30 new lines in country areas
and as high as blocks of 2 or 3 thousand lines
in the city—and fitting them into an overall
programme—is one aspect.
The other is ensuring a flow of supplies of the
right character, in the right order and at the
right time—a key factor in optimum productivity at the work face.
The APO is now implementing its exchange
network provisioning aid (ENPA) programme
to maximize efficiency in the exchange installation programme.
ENPA is a comprehensive computer-based
management system. Its key is a set of algorithms which " explode " a specified exchange
project into a list of stores items required for
the project. A further break-down into timed
material and man-hour requirements and costs
follow. It also brings together a summary of
timed resource costs and material quantities
for groups of exchanges or for all the projects
jn a particular State.
The ENPA system maintains permanent files of
material catalogues, exchange names, planned
projects, item-by-item records of stocks,
orders, requirements, stock usage rates, etc.
This is updated at intervals.
In computer terms the total data exceed
12 million words (120 million characters) of
random access disc storage. This data-base is
located in Melbourne and is routinely accessed
from head office and State headquarters via
remote job entry terminals.
ENPA took three years to develop. The
system structure was devised by Task Management Consultants Pty. Limited. The APO
seconded expert personnel to the ENPA
project to provide telephone engineering
experience, co-ordination with APO planners
and data on APO internal standards. The file
structure was designed by Task and Intech
Australia Limited. The concept of the system is
such that it may well be extended to apply to
other construction programme materials in
addition to telephone exchange switching
equipment.—APO.

For accurate checking of the orbits of the
various satellites and to monitor their emissions
in a wide frequency range, it is planned to
equip the Leeheim station with two separate,
unattended antenna systems, which will be
operated and supervised from the station
building.
One of the antenna arrays consists of four logperiodic antennae for frequencies between
130 MHz and 13 GHz. The other is a Cassegrain
antenna with a mirror diameter of 12 m which
receives the desired frequency bands between
1.3 and 13 GHz by means of a newly-designed
rapid tuning system.

□ The Deutsche Bundespost plans to be the
first European administration to extend its
existing terrestrial monitoring and measuring
service to space with a view to recording the
radio traffic of the ever growing number of
earth satellites. For this purpose an order was
placed with Siemens AG to build a space radio
monitoring station at a cost of about 15 million
Deutsche marks on the site of the experimental
earth
station
at
Leeheim,
near
Darmstadt. The station is expected to come
into operation in May 1977.
750

□ The first Intelsat-IV A commercial communications satellite (see Telecommunication Journal,
November 1975, pages 657-658) was injected into synchronous orbit by the successful firing of its apogee motor at 03 h 17 GMT
Saturday, 27 September 1975. The apogee
firing resulted in a synchronous orbit with an
inclination of 0.24° and a drift of about 10° east
per day. Twenty-four hours later a velocity
correction manoeuver was accomplished to
modify the orbit producing a drift rate of
2.9° east per day with an inclination of 0.14°.

This second antenna can be swivelled into the
right azimuth at a speed of up to 16°/s so
that it is capable of keeping track of satellites
which are themselves moving very quickly.
The possibility of extending the antenna's
directivity pattern facilitates satellite tracking.
—Siemens.

News from INTELSAT .. .
. . . contract for solid-state, low-noise
amplifier
□ A contract has been awarded to the WatkinsJohnson Company, Palo Alto, California, by
the International Telecommunications Satellite
Organization (INTELSAT) for a 6 GHz, solidstate, low-noise amplifier.
The 12-month, 96 925 US dollar fixed-price
contract is for the design, development,
fabrication and testing of engineering and
prototype model solid-state, low-noise amplifiers.
The contract also calls for the demonstration of the feasibility and performance of
such an amplifier for use in communications
satellites.
The amplifier is expected to provide improved
performance through increased signal-to-noise
ratio.

. . . contract for voice switching techniques

Bundespost monitors space radio

...first " Intelsat-IV A" satellite placed
in synchronous orbit

□ Societa Italiana Telecomunicazioni, Siemens
SpA of Milan, has been awarded a contract by
INTELSAT. Under the contract the company
will analyse and develop specifications for voice
switching devices, which could be used for
digital speech interpolation equipment and
other similar applications.
The 12-month, 64 465 US dollar fixed-price
contract is for the study of voice switching
techniques capable of detecting the signals of
both loud and soft speech in the presence of
different backgound noise levels. Such techniques would compensate for differing voice
levels contrasted against varying background
noise, further improving communications via
satellite.
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(Hughes Aircraft Company)
The first of six "Intelsat-IV A" communications
satellites is prepared for launch by Hughes
Aircraft Company of California engineers at the
company's El Segundo, California, facility

This orbit is satisfactory for spacecraft testing
from the Hawaiian earth station for one month
and for drifting the satellite to its operating
location of 335° east longitude by midDecember. In preparation for commercial
service, a series of functional tests has begun.
In its planned operational mode, the new
satellite will serve more than 40 earth stations
as the primary Atlantic satellite in the
INTELSAT global commercial communications
satellite system.—INTELSAT.
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ESA Director General suggests
technical management role for
the Agency in commercial
satellite field
□ Addressing the ITU's World Telecommunication Forum in Geneva on the occasion
of the "TELECOM 75" Exhibition, the Director General of the European Space Agency
(ESA), Mr. R. Gibson, said that the big question
for Europe in the field of commercial satellites
was the technical management of such systems.
Mr. Gibson questioned the need for each
category of user (telecommunications and
aeronautical authorities, meteorological services, etc.) to create its own ground control
facilities when such a potential already existed
in Europe. Recalling that the ESA Convention
provides that the Agency may, on request
from users, make available its services for
launching and controlling such satellites in
orbit, he asked whether it would not also be
desirable to entrust ESA with supervising the
procurement from industry of these future
operational satellites. " In other words ", he
said, " could not ESA play the role of ' a space
segment technical manager ' in the same way
as COMSAT does for INTELSAT? "
Mr. Gibson then spoke of what he described
as " the complex problem of federating the
potential users of space systems and organizing
the funding of the satellites by a financial and
commercial
management
company—which
would by definition be international ".
Referring to ESA's responsibility, written into
its Convention, for rationalizing European
space programmes and facilities in order to
minimize duplication, Mr. Gibson stressed the
need to obtain the maximum benefit for
Europe as a whole, from each accounting unit
spent. He said that, for satellite programmes,
this rationalization was already a fact, but it
remained to be decided how to make the best
use of the investments and technical competence built up in the large countries for the
successful development of earlier national
programmes. To achieve an optimum organization of all test facilities, tracking and telemetry networks, etc. and at the same time
avoid too much dispersion was a difficult
problem owing to its numerous political
implications and one that would require
sacrifices on all sides.
In conclusion, Mr. Gibson said that perhaps
the most difficult task for ESA would be the
political challenge of a genuine integration of
European space efforts rather than the technical problems involved in developing applications satellites, launch facilities and the
manned orbital laboratory Spacelab.—ESA.

Communications satellite systems
world-wide, 1975-1985
□ An encyclopaedia of satellite communications systems around the world has been
published by Horizon House. This study is the

culmination of a year-long research effort by
Wilbur L. Pritchard of Satellite Systems
Engineering and Dr. Reinhold Steiner of
International Technology Contracting, Limited
and their staffs.
The authors of the study see the trends of the
past accelerating, and predict that the spectacular growth of the last 13 years will be more
than duplicated during the next ten. They
describe in detail all currently existing communications satellite systems, as well as those
under consideration, in separate chapters in
narrative form; this detail is additionally
presented in tabular matrices which facilitate
comparison. They present their projections
from these data regarding the directions of
growth for the field and they make predictions
for the relevant technologies. A lengthy
to
satellite
communications,
introduction
appendices with a wealth of background
information and sections on hardware requirements and critical technical issues make this
the most complete encyclopaedia of satellite
communications available. It will be invaluable
to any agencies or organizations involved in
satellite communications as well as those
considering future involvement using facilities
or manufacturing equipment.
The price of the study, in two volumes, is
7000 US dollars. Additional copies can be
obtained by buyers for 10% of the price of the
first copy.
Further details can be obtained from: " Horizon
House, 610 Washington Street, Dedham,
Massachusetts 02026 (United States) "—Telephone: (617) 326 8220.—Horizon House.

New telescope
for Jodrell Bank astronomers
□ A grant of 1 932 000 pounds sterling has
been awarded to Manchester University by the
United Kingdom Science Research Council
(SRC) for the construction of a multi-telescope
interferometer. The interferometer will involve
the use of the existing Mark IA and Mark II
aerials at Jodrell Bank, a 25 m Royal Radar
Establishment (RRE) dish at Defford on lease
to the University of Manchester, and a new
dish to be built for the University at Knockin,
near Oswestry.
The interferometer system will be used to
observe spectral lines and for the study of
galactic and extra-galactic continuum sources.
The spectral line work should give information
on the variation, movement and relative
positions of individual masers in the regions of
high density where star formation is believed
to be taking place. The continuum galactic
sources to be studied include the recently
discovered stellar objects which have been
found to be radio emitters, for example,
novae, variable and red giant stars, X-ray and

flare stars and pulsars. The astronomers at
Jodrell Bank pioneered the investigation of the
structure of extra-galactic objects, radio galaxies
and quasars and ten years ago achieved a
resolving power of 0.03", by combining the
RRE and Jodrell Bank telescopes. Subsequently
these objects became of great importance in
cosmological studies, and the high resolution
and greater sensitivity of the new system will
make further significant contributions to these
studies by providing more accurate structural
information for larger numbers of the remote
objects in the universe.
To keep costs to a minimum the new dish will
be a production-line model constructed by
E Systems Incorporated of Dallas, Texas. It will
have a diameter of 25 m on an alt-azimuth
mounting, with a solid surface paraboloid as
the main reflector.
The telescopes of the new interferometer
system will be connected by microwave radio
link to an interferometer central control room
to be built adjacent to the Mark IA control
room at Jodrell Bank. Each telescope will be
provided with a small computer for control,
performance monitoring and safety checks.
Normally the telescopes will be controlled by
land line but, in the event of any interruption,
the control will be transferred automatically to
the local computer.—SRC.

First operational geosynchronous
weather satellite launched
□ The first operational geosynchronous environmental observatory in space capable of
keeping an eye simultaneously on earth and
the sun for real-time storm warnings, was
launched by the United States National
Aeronautics and Space Administration (NASA)
for the National Oceanic and Atmospheric
Administration (NOAA) on 16 October 1975.
The 294 kg spacecraft, named geostationary
operational environmental satellite-A (Goes-A),
was preceded by two NASA research and
development spacecraft called the synchronous
meteorological satellites (SMS) (see Telecommunication Journal, August 1974, pages 478-481).
All three operate from a geosynchronous orbit,
at an altitude of 36 200 km over the equator.
The Wallops command and data acquisition
station, managed by NOAA, will be used for
spacecraft operation.
Goes-A will provide day and night pictures of
nearly one-quarter of earth at 30-minute
intervals. Pictures produced in the visible light
spectrum by day and in the infrared band day
and night will be transmitted to NOAA's
World Weather Building, Suitland, Maryland,
for processing and relay to regional weather
stations for use by regional and local focg-
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sensing facilities on ships, at land stations and
on buoys at sea and elsewhere. This information
will be relayed to the World Weather Building
for processing and distribution to ultimate
users.

casters. Weather pictures obtained from other
satellites in low orbit and conventional weather
data also can be relayed via the Goes to local
users having inexpensive ground stations.
Other equipment aboard the versatile Goes-A
will collect environmental data, including
weather information, from many remote

In addition, radiation sensors carried by Goes-A
will monitor the sun's flare activity. This

information will be used by a NOAA facility
in Boulder, Colorado, for the prediction of
solar storms that affect radiocommunications
on earth.
Goes-A is stationed initially at 70° west for
checkout. SMS-1 is now stationed at 75° west
longitude and SMS-2 at 115° west.—NASA.

SATELLITE LAUNCHINGS NOTIFIED DURING PERIOD
25 SEPTEMBER TO 8 OCTOBER 1975

Code name
Spacecraft
description

International
number

Country
Organization
Site of
launching

Date

Cosmos-771

1975-90-A

USSR
(Plesetsk)

25 Sept.

Intelsat-IV A F1

1975-91-A

International
INTELSAT
(Eastern Test
Range)

26 Sept.

cylindrical
spin-stabilized
satellite;
height: 6.99 m;
diameter:
2.38 m; mass at
launch: 1515 kg,
in orbit: 825 kg;
solar cells
Aura (D-2B)

219 km
247 km

Period *
Inclination

Frequencies
Transmitter
power

88.9 min
81.3°

geostatiorlary orbit

Observations

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

3947.5;
3952.5 MHz
(broadcast
telemetry)

INTELSAT commercial telecommunication satellite; 6250 twoway telephone circuits and two
television channels. To be placed
in geostationary orbit at 335° E

3700-4200 MHz
20 W
(communications data)

1975-92-A

France
Centre national
d'etudes
spatiales
(Kourou,
French Guyana)

27 Sept.

503 km
715 km

96.8 min
37.16°

1975-93-A

USSR
(Baikonur)

29 Sept.

201 km
320 km

89.4 min
51.8°

cylindrical
satellite;
height: 0.80 m;
diameter:
0.70 m;
mass: 106.6 kg;
4 solar panels

Cosmos-772

Perigee *
Apogee

136.740 MHz
5 W
(tracking and
telemetry)

Astronomy research satellite.
Carries four experiments for the
study of solar and stellar ultraviolet radiation

Carried scientific apparatus, radio
system for precise measurements
or orbital elements, and radio
telemetry system.
Returned to earth on
1975

2 October

Cosmos-773

1975-94-A

USSR
(Plesetsk)

30 Sept.

791 km
828 km

100.9 min
74.1°

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

Cosmos-774

1975-95-A

USSR
(Plesetsk)

1 Oct.

212 km
333 km

89.7 min
71.4°

Carries scientific apparatus, radio
system for precise measurements
of orbital elements, and radio
telemetry system. Reconnaissance
surveillance satellite
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Code name
Spacecraft
description

International
number

Explorer-54

Date

Perigee *
Apogee

1975-96-A

United States
NASA
(Western Test
Range)

6 Oct.

154 km
3816 km

1975-97-A

USSR
(Baikonur)

8 Oct.

35 900 km

cylindrical
spacecraft;
height: 1.15 m;
diameter:
1.35 m; gross
mass: 681 kg;
solar cells;
Ni-Cd batteries

Cosmos-775

Country
Organization
Site of
launching

Period *
Inclination

126.9 min
90.1°

Frequencies
Transmitter
power

137.230 MHz
0.25 or 1W
2289.500 MHz
0.5 or 4.3W
(tracking and
telemetry)

1442 min
(24 h 2 min)
0.1°
synchron ous orbit

Observations

Atmosphere explorer. Objectives:
to investigate the chemical processes and energy transfer mechanisms that control the structure
and behaviour of the earth's
atmosphere
ionosphere
and
through the region of high solar
energy absorption. The region
between 120 and 300 km altitude
will be the main target of the
investigation
Carries scientific apparatus, radio
system for precise measurements
of orbital elements, and radio
telemetry system

* Initial orbital data.
Sources: COSPAR, NASA, Specialized Press.

new
products

Care was taken, when designing the system,
to include only high-performance components.
The ESK relays have been retained for the
connection network, but for control operations, integrated circuit modules P-MOS,
C-MOS and TTL are now used. This technology
enhances the modularity of the system,
particularly in respect of capacity, design and
operational possibilities, and enables telecommunication administrations to choose
installations to meet their specific requirements. The design of the system offers numerous advantages to subscribers, such as data
transmission, keyset selection, standard emergency call numbers, the blocking of outgoing
trunk calls, direct dialling to private installations and the identification of malicious calls.
The modularity referred to above applies not
only to the functional units but to the exchange
wiring as a whole, which is plugged, thus
reducing setting-up times and simplifying
mai ntenance.—Siemens.

Wider ESK range
□ Automatic telephone and telegraph switches
with high-speed noble metal contact relays
(ESK) have been in service throughout the
world for many years, Siemens AG's extensive
range of ESK telephone systems—which covers
everything from private telephone sets to
international transit exchanges—has now been
supplemented by the Crosspoint CP 24 system
designed for public exchanges, which was on
view at the TELECOM 75 Exhibition, Geneva.

(Siemens AG, Postfach 3240, D-8520 Erlangen 2,
Federal Republic of Germany)

MOS/LSI binary-to-dial
pulse dialler
□ Collins Radio Group of Rockwell International Corporation is introducing the first
in a series of standard metal oxide semiconductor (MOS) products for the telephone
industry—the CRC-8000 binary-to-dial pulse
dialler.

(Rockwell International)
Binary-to-dial pulse dialler

The CRC-8000 is an ion-implanted, P-channel,
MOS/LSI device which converts binary coded
data into standard dial pulse signals. It is
designed for use in central office equipment,
repertory diallers, security and monitoring
systems, and call forwarding systems.
Operation of the CRC-8000 can be varied by
changing the external clock frequency. With
a 2 kHz clock input, the CRC-8000 accepts
asynchronous binary data, stores them in a
first-in-first-out memory, and generates a
10-pulse pair per second (pps) (60% break/
40% make) dial pulse having a 650 ms minimum
interdigit time.
If a 4 kHz clock is used, the dial pulse frequency
is 20 pps and the interdigit time is reduced
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The CRC-8000 is TTL-compatible and uses
+ 5 and —12 V power. Packaging is 16-pin,
dual in-line.—Rockwell International.
(MOS/LSI Marketing, Collins Radio Group,
Rockwell International, Newport Beach, California 92663 (United States) — Telephone:
(714) 833-4600)

Telecommunications
propagation set
□ Scientific-Atlanta, Incorporated, has available a rugged field test set for microwave
communications path loss analysis. Applications
include studies of propagation phenomena
and analysis of potential repeater sites.

0.02dB/°C over
-40 to +85 °C.

Video signal corrector
compensates linear
transmission errors

to 325 ms minimum. A memory inhibit input
signal can be used to delay the dial pulse
output.

□ Rohde und Schwarz (R&S) has developed a
new piece of television equipment, the video
signal corrector AVER, whose main application
is the correction of residual distortions at the
input of television transmitters. The AVEF has
a bridging-type input and five isolated 75 ohm
outputs so that it can also be employed directly
as a power distributor. When the correcting
network is by-passed, the incoming signal can
be connected through, without correction, for
test purposes. Besides simple frequencyresponse errors, which may be caused by
video cables up to a length of 150 m, complex
residual distortions can also be compensated.
When using the instrument for test purposes—
especially in the case of short-circuit measurements—it guarantees distortion-free display of
the test signal on the receiver, thus permitting
evaluation of the smallest pulse and frequencyresponse errors.

The propagation test set consists of modular
transmitters, receivers, antennae, and recording devices. These are combined to form
individual systems for measurements over
frequency bands in the 1 to 18 GHz frequency
range. Signal variations under actual planned
path conditions can be measured over a 40 dB
range and recorded as a function of time and
weather conditions. The recording can be in
either analogue or digital format.

the

temperature

range

The single sideband FM noise performance
at 100 kHz from carrier is typically —105 dB/Hz
(below carrier).
laboratory
sources,
include
Applications
communiparametric amplifier pumps and
cation links. — Plessey.
(Plessey Optoelectronics and Microwave, Wood
Burcote Way, Towcester, Northamptonshire
Towcester
(United
Kingdom)—Telephone:
(0327) 50312—Telex: 311442)

SSB radiotelephone
□ With the introduction of Europa One,
SGC, Incorporated, of Bellevue, Washington,
is the first United States company to produce
a single-sideband radiotelephone for European
countries. European SSB radiotelephones are
significantly different from United States equipment in such areas as channel capability and
selection, alarm generator requirements and
antenna matching.
The French P&T has recently completed
acceptance of Europa One.
testing and
According to SGC, test and acceptance in
other countries will be the responsibility of
individual distributors or a master distributor
for the European market.

(R&S)
Video signal corrector AVEF

AM

The amplitude-frequency response can be
raised or lowered at particular frequencies by
means of five very sensitive controls. The five
100,
are
30,
inflection-point frequencies
300 kHz, 1 and 3 MHz. A sixth control is
provided for varying the basic level of the
input signal by ±6 dB.—R&S.
(Rohde und Schwarz, Muhldorfstrasse 15, 8000
MLinchen 80 (Federal Republic of Germany)—
Telephone: (089) 4 12 96 25—Telex: 5 23 703)

The " Europa One " SSB

Europa One features 36 independent receive
and transmit channels between 1.6 and 18 MHz,
180 W PEP output and full compliance with
CCIR recommendations.—SGC.

(Scientific-Atlanta)
Scientific-Atlanta telecommunications propagation
test set

26-40 GHz CW Gunn
oscillator range

All instruments are ruggedly packaged and
designed for simplicity in field use. Weatherproof enclosures and carrying cases permit the
system to be operated for extended periods
in outdoor environments.—Scientific-Atlanta.

□ Plessey Optoelectronics and Microwave has
announced a new range of CW Gunn oscillators, designated types GDO 42-142, for
frequencies from 26 to 40 GHz. Power outputs
from 5 to 100 mW are available at any frequency within the above range.

(Scientific-Atlanta, Incorporated, InstrumenRoad,
tation
Division, 3845 Pleasantdale
Atlanta, Georgia 30340 (United States)—
Telephone: (404)449-2000)

These devices are available with a mechanical
tuning range of up to ±1 GHz. The frequency/
temperature coefficient is typically 1 MHz/° C,
and the power/temperature coefficient typically
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(SGC)
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(SGC, Incorporated, 13737 SE 26th Street,
Bellevue, Washington 98005 (United States) —
Telephone: (206) 746-6310—Telex: 328834)

Digital interface flexibility
□ In the design of data communications
systems and networks, today's system engineer
places increasing emphasis on providing flexible
interconnections at various interface points.

news

Appropriate interconnection flexibility achieves
maximum system performance by reducing
down time on critical circuits, due to equipment
failure or line faults. Most on-line data communication systems have no means to re-configure
the digital interfaces other than by manually
interchanging plugs and cables. This inconvenience has now been changed by the recent
introduction of Dyna-patch and Dyna-switch by
Cooke Engineering Company.
The heart of the new equipment is the Dynapatch jack and associated patchcord with a
patching and switching capability of 12 or
16 circuits.
Typical interface points that require cross
connection capability are: line-modem, modemterminal, modem-computer port, terminalfront end processor.

The advantage of this manufacturing technique
is that high-voltage NPN and PNP transistors,
diodes (including zener diodes), thyristors
and resistances can be integrated in the same
chip.—Motorola.
(Motorola Incorporated, Semiconductor Products Division, European Headquarters, PO
Box 8, 16, chemin de la Voie-Creuse, 1211
Geneve 20 (Switzerland) — Telephone: (022)
33 56 07 — Telex: 23905)

Rotatable log-periodic HF antenna
□ Granger Associates announces the availability of their new model 2731 HF rotatable
log-periodic antenna that is designed to meet
a variety of communications requirements.

withstand 160 km/h winds with 6 mm radia
ce.—Granger Associates.
(Granger Associates, 120 Independence Drive,
Menlo Park, California 94025 (United States)—
Telephone: (415) 321-4175)

Noise load instrument
for microwave radio
communications
□ Scientific-Atlanta, Incorporated announces
the introduction of its model 4643 baseband
noise transmitter which provides a simple,
inexpensive noiseload source for quick performance checks of microwave relay systems.

Summary of particular features:
— patching and switching flexibility, monitoring and testing capability of any data
channel, without interruption of traffic;
— multi-circuit patching jacks and cords, each
handling an entire duplex data channel;
— self-normalizing Dyna-patch jacks, no looping
plugs or cords needed for normal through
connections;
— push-button switching of single channels or
groups of channels;

The model 2731 adds greater bandwidth and
higher power handling capacity to the firm's
line of rotatable log-periodic antennae. The
antenna features an unusually strong and
lightweight support structure which permits
the use of electrical length radiators that
provide very high efficiency. Gain is 10 dBi
nominal over the full 4 to 30 MHz band.
Frequency coverage is 4 to 30 MHz transmit/
receive and 2 to 30 MHz for receive only.
Power handling capacities range up to 25 kW
average/50 kW PEP.

— stand-by equipment automatically terminated and accessible for testing;
— quick installation and low cost.
— Furrer Marketing AG.
(Cooke Engineering Company, c/o Furrer
Marketing AG, PO Box 99, CH-6300 Zug 2
(Switzerland) — Telephone: (042) 21 81 46 —
Telex: 72178)
(Scientific-Atlanta)
Model 4643 baseband noise transmitter

A new technology for high-voltage
monolithic integrated circuits
operating at up to 300 V, 1 A

With the addition of the model 4653 bandpass
filter unit, the operator can use his own
selective levelmeter or spectrum analyser
to perform accurate NPR measurements.
Interchangeable filters provide load factors
from 24 to 2100 voice channels with slot
filters available for all frequencies recommended by the CCIR.

□ Motorola Incorporated has developed new
techniques for the manufacture of semiconductors by the method of dielectrically
insulated compartments. In this way integrated
circuits with breakdown voltages of the
order of 300 V for currents up to 1 A can be
produced.
The process will be of great interest to
industrial research engineers and to the public
at large on the look-out for low-cost products
providing an interface between a low-level
signal and high-power output elements.
It is not proposed to use this technique for
the commercial manufacture of a standard
range of products. Motorola believes, however,
that the process is particularly suitable for
special custom-designed circuits and invites
interested users with a sufficiently large
demand to contact their distributors and
have their requirements studied. A limited
number of samples for evaluation are available
on request.

(Granger Associates)
Rotatable log-periodic HF antenna

The new rotatable log-periodic antenna has a
turning radius of 15 m and a tower height of
30.5 m. It is easily erected and is designed to

Frequency range of the transmitter is 12 kHz
to 12.4 MHz, with output power 0 to —29 dBm.
The baseband noise transmitter features
automatic level control to maintain constant
noise power output. Output connector is
a coaxial 75 ohm unbalanced. Weighing just
6.35 kg, the instrument is packaged in a rugged
lightweight housing for field portability and
laboratory use. The model 4643 baseband
noise transmitter operates on 110/220 V,
47 to 63 Hz.—Scientific-Atlanta.
(Scientific-Atlanta, Incorporated, 3845 Pleasantdale Road, Atlanta, Georgia 30340 (United
States)—Telephone: (404) 449-2000)
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radio
amateurs
Sporadic-E
observations
in 1975

1975 sporadic-E season commenced
in the early morning of 7 May and
ended 107 days later around 07 h 00 UT
on 21 August. During this period, sporadic-E reflections influenced the normal
paths of radio signals between 39 and
80 MHz on 38 days, compared with
37 days in 1974 and 71 days in 1973.

T

HE

Although, in 1975, there were no extensive
sporadic-E disturbances observed during
April, there were, however, events of
minor importance which took place during
the early mornings on 2, 10, 12, 13, 18,
20, 23 and 30 April. Throughout each
period prolonged bursts of signals were
frequently heard simultaneously from a
Polish broadcasting station in the 70 MHz
band, and the television sync-pulses
from a Russian transmitter in the 50 MHz
band. Similar events occurred on 4, 5, 6,
8 and 13 May; 5 June; 16 and 25 July;
7, 9, 19 and 24 August.

These signals were very strong in the
United Kingdom when sporadic-E was
present and were received on a horizontal
dipole feeding an Eddystone communications receiver able to resolve the FM
signals. The 29 days when sporadic-E
disturbed the frequency range of 6573 MHz are listed below, and the figures
in parentheses are the comparable number
of days for 1973 and 1974 respectively:
— April

:

— May
— June

: 12, 15, 16, 18, 19, 21, 22,
24, 25, 31
(7, 2)
: 1, 7, 8, 15, 18, 30
(6, 13)

— July

: 2, 9, 20, 21, 28, 31

(1,0)

— August: 1, 2, 3, 10, 14, 16, 20

July

August

ABC

ABC

5BSE
B

:=
i

Continental broadcasting stations
On 29 of the 38 days indicated in figure 1
the influence of sporadic-E extended to
73 MHz and the signals from many
eastern European broadcasting stations
were reflected toward the United Kingdom.
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(2, 9)

As in previous years all of these broadcast
signals were subject to deep and sharp
fading shortly before the beginning and
the end of each event.

At the author's observatory situated in
England, observations were made daily
at approximately 08 h 00, 12 h 30 and
18 h 00 UT, and the sporadic-E events
recorded during these times are indicated
by the dark squares on the chart in figure 1 and labelled A, B and C respectively.

Figure 2 a) shows the radio-frequency
distribution, and the number of times that
these signals were heard by sporadic-E.

(2, 5)

Under normal ionospheric conditions the
regular stations within the range of 30 to
80 MHz are easily identifiable, and the
inter-station frequencies are normally
quiet. However, when sporadic-E is
present a variety of radio signals, some
of which have been deflected for more
than 1600 km, can be heard in the United
Kingdom throughout this frequency range.
The practice of previous years was continued and the R1 television channel
(49.75 MHz) was monitored with a
vertical dipole feeding a communications
receiver to obtain an early warning of
sporadic-E. A signal on this frequency
is usually heard at the advent of sporadic-E,
remaining consistently strong throughout
the lifetime of the event, and then is the
last to fade away at the end.

European radiotelephone stations
These two-way radiotelephone signals
are obvious to the observer without his
knowing the
language being used.
Figure 2 b) shows the distribution of these
signals heard by the author during the
1975 season. The total number of radiotelephone signals heard was 160 compared
with 178 in 1974. Although, again, the
main activity was around 40 MHz,
there was a marked increase in the number
of these stations heard around 44 MHz
(22 in 1974), and a decrease of 17 at
39 MHz.

Electronics devices
This is a general term used to describe
the host of tones, teleprinters and various
beacons which appear between 39 and
50 MHz when the E region is disturbed.
Figure 2 c) illustrates the radio-frequency
distribution of these signals heard during
the 1975 season, and shows once more
that the main activity in this field is around
40 MHz.

Major events
Figure 1
Monthly distribution of sporadic-E
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There were two major events during the
1975 sporadic-E season, the first, began
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in the mid-morning on 21 May, and ended
around 17 h 00 UT, and the second,
on 20 August, was very similar to the
first both in time and character. Exceptionally strong signals from 38 eastern
European broadcasting stations were received between 65 and 73 MHz during
the May event, and from some 27 stations
during the August event. On both occasions, strong signals from a host of
electronic devices, radiotelephone stations
(of European origin) were heard between
39 and 50 MHz.
The author is again indebted to Igor
Hajek of the Lancaster University language department for listening to tapes
recorded during these sporadic-E disturbances and identifying signals from
Czechoslovakia, Estonia, Finland, Hungarian People's Republic, People's Republic of Poland, Roumania and USSR.

28 MHz band

Figure 2
a) The distribution of eastern European FM stations heard in the United Kingdom during periods
of sporadic-E
b) European radiotelephone signals heard by sporadic-E between May and August 1975
c) Electronic devices heard by the author during sporadic-E events
d) Days on which the signal from the IBP station DL0IGI was heard by the author in southern
England
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Electronique et microelectronique industrielles.
Societe des editions radio, 9, rue Jacob, 75006
Paris. Annee 1975. N° 208. P. 35-40. Baranes
J. P. Apres les circuits integres et l'affichage
etat solide, le vent est au microprocesseur.
Haut-parleur (Le). Edition Electronique professionnelle, 2 a 12, rue de Bellevue, 75019
Paris. Annee 1975. N° 1519. P. 35-40. Houze
R. C. Banc d'essai: l'analyseur de spectre
TF 2370 Marconi: affichage memorise et base
de temps (2e par tie) — P. 40-43. Exemples
d'emploi (3e par tie).
Radio-REF. Reseau des emetteurs fran?ais,
2, square Trudaine, 75009 Paris. Annee 1975.
Octobre. P. 748-750. Rossaert J. Reglage
azimut et site des antennes V/UHF.

affecting
the
Sporadic-E
conditions
28 MHz band were identified on the 42 days
indicated in figure 2d) when a strong
signal, sometimes for long periods, was
recorded from the International Beacon
Project (IBP) station DL0IGI (28.195
MHz) situated near Salzburg. The signal
from the IBP station 5B4CY(28.180 MHz)
situated in Limassol was heard during
the big opening of 21 May, and again
on 1, 2 and 25 June.—R. A. Ham.

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.

Recherche (La). 4, place de l'Odeon, 75006
Paris. Annee 1975. N°60. P. 870-873. LaguesM.
Les cellules solaires de demain.
Revue de l'UER.* Union europeenne de radiodiffusion, Centre technique, 32, avenue AlbertLancaster, 1180 Bruxelles. Annee 1975. Aout.
P. 186-192. Mertens H. Les etudes de l'UER
sur la radiodiffusion par satellites a 12 GHz.
Revue polytechnique (La). Chemin de la Caroline 22,1213 Petit-Lancy/Geneve. Annee 1975.
N° 9. P. 1077, 1079, 1081, 1083, 1085, 1087.
Williams O. G., Dinwiddy S. E. Le futur
systeme europeen de communications par
satellite.
* This review is also published in English
under the title EBU Review.

ENGLISH
Communications International. Northwood
Publications Limited, 49-50 Hatton Garden,
London EC1N 8XS. Year 1975. September.
P. 14, 16-17. Cater E. A. Coaxial line systems.
Communications News. 402 West Liberty Drive,
Wheaton, Illinois 60187. Year 1975. August.
P. 41-43. Schilb W. New technology developed
for HF SSB communications — P. 44-49. Sites
F. J. Planning VHF/UHF coverage with path
profile methods.
CQ. The Radio Amateur's Journal, 14 Vanderventer Avenue, Port Washington, LI, NY
11050. Year 1975. August. P. 23-25, 67-68.
Parker S. E. Reflections on Maxwell's reflections.
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Electronics International. McGraw-Hill Building, 1221 Avenue of the Americas, New York,
NY 10020. Year 1975. No. 18. P. 89-95. Berger
H. H., Wiedmann S. K. The bipolar LSI breakthrough, part 1: rethinking the problem.
IEEE Journal of Solid-State Circuits. Institute
of Electrical and Electronics Engineers, Incorporated, 345 East 47 Street, New York, NY
10017. Year 1975. No. 4. Semiconductor
materials and processing technology. (Special
issue).
IEEE Spectrum. The Institute of Electrical and
Electronics Engineers, Incorporated, 345 East
47 Street, New York, NY 10017. Year 1975.
August. P. 67-71. King J. K. Air safety as seen
from the tower — P. 71-74. Cotton W. B. Air
safety: the view from the cockpit.
IEEE Transactions on Communications. Institute of Electrical and Electronics Engineers,
Incorporated, 345 East 47 Street, New York,
NY 10017. Year 1975. No. 8. P. 803-813.
Brugia O., Decina M., Julio U. de. Character
alignment for high-capacity PCM systems
using MS43 line code.
IEEE Transactions on Electron Devices. Institute of Electrical and Electronics Engineers,
Incorporated, 345 East 47 Street, New York,
NY 10017. Year 1975. August. P. 617-619.
Metz S. The avalanche phototransistor — A
novel type of radiation detector and its potential use in optical communication systems.

Systems Technology. The Plessey Company
Limited, Ilford, Essex. Year 1975. No. 21.
P. 2-8. King G. H. A new house telephone
exchange system.
Telecommunications and Radio Engineering.
(English edition of 3jiecTpocBU3b anclPanyioTexHHKa). Publishers: Scripta Publishing
Company, 1511 K Street, NW, Washington,
DC 20005. Year 1974. No. 8. P. 45-53. Nikiforov N. P., Milin A. I. The « Zona » PCM
equipment with separation of channel groups.
Wireless World. Dorset House, Stamford
Street, London SE1 9LU. Year 1975. September. P. 433-435. Silver S. L. How speech can
be compressed and expanded.

Heft 18. S. 115-118. Koch E. Einstrahlfestigkeit
von Fernseh- und Rundfunkempfangern der
Saison 1975/76.
QRV Amateur-Radio. Postbox 585,7 Stuttgart 1.
Jahrgang 1975. September. S. 503-507. Teibach J.
Dipol mit symmetrischer Einspeisung.
Radio Mentor Electronic (RME). Verlag
Neuer Merkur GmbH, Ingolstadter Strasse
63 a, 8000 Munchen 46. Jahrgang 1975. Heft 9.
S. 347-350. Werner C. Ultraschall-Fernbedienung mit 346-Hz-Befehlsfrequenzraster —
S. 350-351. Werner C. Farbbalken-Proportional-Anzeige fur Farbfernseher.
Telefon Report. Siemens Aktiengesellschaft,
Postfach 70 00 79, 8000 Munchen 70. Jahrgang
1975. Heft 3. S. 76-81. Adler K. Automatische
Priif- und Messeinrichtung ATME 2 fiir internationale Fernsprechleitungen.

SPANISH
Iberica—Actualidad cientifica. Apartado 23095,
Barcelona. Ano 1975. Julio-agosto. P. 246-248.
Bolufer P. Telecomunicacion geosincronica —
2.a decada.
Mundo Electronico. Boixareu Editores SA,
Avenida Jose Antonio 594, Barcelona-7. Ano
1975. N.° 45. P. 37-40. Alfaro S.I. Microcomputadores y microprocesadores.

Italian
Radio Industria. 115 Via Ripamonti, 20141
Milano. Anno 1975. Agosto. P. 30-34. Brayes P.
Sistema di guida e d'informazione per automobilisti.

IEEE Transactions on Microwave Theory and
Techniques. Institute of Electrical and Electronics Engineers, Incorporated, 345 East 47
Street, New York, NY 10017. Year 1975.
August. P. 661-667. Maeda M., Kimura K.,
Kodera H. Design and performance of X-band
oscillators with GaAs Schottky-gate fieldeffect transistors.

Revista Espanola de Electronica. Ediciones
tecnicas REDE, Apartado 5252, Barcelona.
Ano 1975. N.° 250. P. 26-28. Muhoz A. Generador de alta frecuencia a 10,7 MHz.

Radio Rivista. Associazione Radiotecnica
Italiana, Via Domenico Scarlatti 31, 20124
Milano. Anno 1975. N. 9. P. 417-424. Gaietta
G., Cameroni G. Transceiver a bassa potenza
in SSB e CW per la banda dei 14 MHz.

New Electronics. Juniper Journals Limited,
49-50 Hatton Garden, London EC IN 8XS.
Year 1975. No. 16. P. 17, 21. Fullagar D. Field
programmable logic arrays.
No. 18. P. 30, 35. Fullagar D. Intersil's a.i.m.
technology.

OTHER LANGUAGES

Norwegian

German

Elektro. Ingeniorforlaget A/S, Kronprinsensgt.
17, Boks 2476, Oslo 2. Argang 1975. Nr. 15.
S. 19-20, 25. Western B. Nodradio for skip og

News from Rohde & Schwarz. Miihldorfstrasse
15, 8000 Munchen 80. Year 1975. No. 69. P. 812. Knirsch //., Danzeisen K., Zirwick K.,
Fritze B. VHF/UHF receiving system ET 001.
QST. American Radio Relay League, Incorporated, 225 Main Street, Newington, Connecticut 06111. Year 1975. August. P. 30-36.
Dorbuck T. Radio direction-finding techniques.
Radio Communication. The Radio Society o
Great Britain, 35 Doughty Street, London
WC1N 2AE. Year 1975. September. P. 674-681.
Charman F., Harris R. Subjective selectivity
and stereocode.
73 Magazine. Peterborough, New Hampshire
03458. Year 1975. August. P. 45-50, 52, 54-56.
Taggart R. E. How about a weather satellite
monitor ?
Siemens Review. Siemens Aktiengesellschaft,
Postfach 3240, 8520 Erlangen. Year 1975.
No. 8. P. 348-352. Knobel B., WurllP., Zeiss W.
Computer-controlled AF system for the
exchange of radio programs between members
of the ARD.
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CQ-DL. Amateurfunk-Zentrum des DARC,
Postfach 1155, 3507 Baunatal 1. Jahrgang 1975.
Nr. 9. S. 529-535. Landstorfer F. Einfache
Schaltbeispiele mit digitalen integrierten
Schaltungen.

fly-

Nr. 10. S. 578-583. Schnell E., Meis P. Automatisches Morsetelegraphie-Dekodier- und
Anzeigegerat.

Telektronikk. Televerkets Tekniske Tidsskrift,
Oslo. Argang 1975. Nr. 2. S. 147-166. Dalen
A. T. Medium kapasitets PCM-radiolinjesystemer (opptil 35 Mbit/s) for overforing av
telefoni — S. 195-209. Ekholdt R., Roth 0.
Optisk telekommunikasjon.

Elektrotechnik und Maschinenbau. SpringerVerlag, Postfach 367, 1011 Wien. Jahrgang
1975. Heft 9. S. 368-373. Ove H. P. Die Belastbarkeit von Energiekabeln.

Elektronikk. Hovfaret 17, Boks 235, Skoyen,
Oslo 2. Argang 1975. Nr. 9. S. 10-12. Systemer
og anvendelse for optisk fiberkommunikasjon.

Frequenz. Zeitschrift flir Schwingungs- und
Schwachstromtechnik, Fachverlag Schiele und
Schon GmbH, 11 Markgrafenstrasse, 1 Berlin
61. Jahrgang 1975. Nr. 8. S. 235-243. Bartels E.
Beitrag zur Echolotung der Ionosphare mit
einem Korrelationsverfahren — Analyse von
Ionospharengewichtsfunktionen und Probleme
der Messung unter realen Bedingungen.

Przeglqd Telekomunikacyjny. Barbary 2, pokoj
606,00-686 Warszawa. 1975. Nr. 7. Str. 217-222.
Czyz. /., Pankow A. Zasieg odbioru radiowego
w zakresie UKF.

Funkschau. Franzis-Verlag, Postfach 370120,
8000 Munchen 37. Jahrgang 1975. Heft 17.
S. 65-68. Aschermann W. Rundfunktechnik mit
integrierten Schaltungen.

Wiadomosci telekomunikacyjne. Kazimierzowska 52, Warszawa. 1975. Nr. 7-8. Str. 43-51.
Bogdan T. Automatyczne przestrajanie odbiornikow radiofonicznych.
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Czech
Rozhlasova a televizni technika. Leninova 115,
160 05 Praha 6-Vokovice. 1975. C. 3. Str. 33-36.
Krumphanzl A. Perspektiva vicekanalovych
systemu v rozhlase.
Slaboproudy Obzor. Krakovska 8, 113 02
Praha 1. 1975. C. 8. Str. 390-393. Kvasil
Kadlec
Moos P. Citlivosti nelinearnich
obvodii.

MULTILINGUAL
AEU. Archiv fur Elektronik und Ubertragungstechnik — Electronics and Communication,
S. Hirzel Verlag, Postfach 347, 7 Stuttgart 1.
Jahrgang 1975. Heft 9. S. 361-366. Kremer R.
Grossignalmodell fur die IMPATT-Diode —
S. 367-370. Kooy C. Variational principles for
propagation in corrugated waveguides.

ESA Bulletin. Service des relations publiques
de l'ESA, 114, avenue Charles-de-Gaulle,
92522 Neuilly-sur-Seine. Year 1975. No. 2.
P. 16-19. Taylor B. G. The mission (La
mission) — P. 20-22. Taylor B. G. The experiment — P. 26-30. Hill P. The spacecraft.
NTZ Nachrichtentechnische Zeitschrift —
NTZ-Communications Journal. Merianstrasse
29, 605 Offenbach aM. Jahrgang 1975. Heft 9.
S. K334-K337. Rother D. Einsatz des Spacelab
fiir Aufgaben der Kommunikation und Navigation — S. 327-329. Bex H. Automatic
measurement of crossmodulation.
PTT Technische Mitteilungen — Bulletin
technique — Bollettino tecnico. Entreprise des
postes, telephones et telegraphes suisses,
Viktoriastrasse 21, 3000 Bern 33. Annee 1975.
N° 9. P. 330-336. Wehrli J. Erfahrungen des
ersten Betriebsjahres der Satelliten-Bodenstation Leuk (Experiences faites au cours de la
premiere annee d'exploitation de la station
terrienne pour satellites de Loeche) — P. 337-

343. Praz L. Calcul de la distribution de trafic
dans un reseau maille a centraux multiples.
Radio television OIRT. Organisation internationale de radiodiffusion et television — International Radio and Television Organisation,
U Mrazovky 15, 151 13 Prague 5. Year 1975.
No. 4. P. 22-26. Chichkov B. B. Redistribution
des fluctuations dans les canaux de luminance
et de chrominance d'un recepteur de television
en couleur— P. 27-32. Dobosz S. ASEMI-1,
a system of automatic transmission of sound
broadcasting programmes.
Siemens Forschungs- und Entwicklungsberichte
— Research and Development Reports. SpringerVerlag, Heidelberger Platz 3, 1 Berlin 33.
Jahrgang 1975. Nr. 5. S. 293-294. Benda H.,
Huber P., Stengl J. P. Impatt-Oszillation und
Avalanchezerstorung in Silizium-Leistungsdioden — S. 310-317. Grabmaier /., Kinshofer
G., Piattner R., Eisenrith K. H., Deserno U.
Growth of quartz glass rods for fiber optics in
a plasma torch using powdered Si02 starting
material.

books
JAHRBUCH DES ELEKTRISCHEN
FERNMELDEWESENS, 1975 1
(Yearbook of electrical telecommunications), 26th edition, by Dietrich Elias.

One bound volume; pp. 563; tables, illustrations, diagrams 17x24 cm. Published by Verlag
fiir Wissenschaft und Leben Georg Heidecker,
Bad Windsheim, 1975.
1

CATV CIRCUIT ENGINEERING

2

by William A. Rheinfelder.

One bound volume; pp. 294; tables, diagrams.
13x21 cm. Published by TAB Books, Blue
Ridge Summit, Pennsylvania 17214, 1975.
Price: 14.95 US dollars.
2

This year's edition of the Jahrbuch,
which first appeared in the 1930s, contains
nine articles which deal with various
aspects of telecommunication technique
as well as the economics of telecommunications. Titles of articles cited: the investment system for local external plant;
rationalization planning in telecommunications; the enterprise policy of telecommunication administrations regarding the
lease of international telecommunication

circuits for private use; further development of the maintenance procedure for
telephone exchanges; the development in
international telephone traffic; the future
use of the radio frequency spectrum in the
Federal Republic of Germany; legal
questions regarding the licensing of private
telecommunications installations; the telex
data bank system; and the development
processes in telecommunication supplies.

This book is devoted entirely to the particular problems of designing CATV circuits, with special emphasis on CATV
amplifiers. The circuit design of other
CATV equipment such as head-end
equipment (modulars, demodulators, receivers, etc.), follows along the lines of
general high-frequency design given in
numerous textbooks. This volume, which
provides a wealth of information on
CATV circuit design, should fill the gap
created by the general lack of specific
knowledge of this subject.

Contents: how to develop CATV amplifiers; the modular CATV systems;
basic amplifier design decisions; manual
gain control (MGC) amplifier; advanced
design of MGC amplifiers; the automatic
gain control amplifier; AGC amplifier
design details; auxiliary equipment design;
design options and exotic concepts;
sophisticated test techniques; appendixes.

A. El-Zanati

A. El-Zanati
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books

TRANSISTORES Y SEMICONDUCTORES INDUSTRIALES

3

(Transistors and industrial semiconductors), by Guy Leclerq.
One paperback volume; pp. xiii + 357; tables,
diagrams. 17x24 cm. Published by Marcombo,
SA, Avenida Jose Antonio, 594, Barcelona-7,
1975. Price; 760 pesetas.
3

SPECIALIZED COMMUNICATIONS
TECHNIQUES FOR THE RADIO
AMATEUR 4
by The American Radio Relay League,
Incorporated.
One paperback volume; pp. 208; tables,
illustrations, diagrams. 16 x 24 cm. Published by
The American Radio Relay League, Incorporated, Newington, Connecticut 06111, 1975.
Price: United States and Possessions: 3.00 US
dollars; elsewhere: 3.50 US dollars.
4

THE SOCIAL USE OF INDIA'S
TELEVISION SATELLITE:
A TECHNOLOGY ASSESSMENT OF
THE INSAT PROPOSAL 5
by Alexander Melzer.

One paperback volume; pp. 344; tables,
diagrams. 15 X 23 cm. Published by the Institut
fur Wirtschaftsforschung der ETH-Z, Scheuchzerstrasse 68, 8006 Zurich, 1974.
5

VALVULAS DE RECEPCION.
MANUAL RCA: TUBOS DE IMAGEN
Y TIPOS INDUSTRIALES DE
RECEPCION 6
(RCA receiving tube manual: picture tubes
and industrial receiver types), by RCA
Corporation.
One paperback volume; pp. 836; tables,
diagrams. 14 X 20 cm. Published by Arbo
SACI, Avenida Martin Garcia 653, Buenos
Aires, 1974.
G
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This book deals mainly with the study
of the industrial applications of semiconductor electronics and provides solutions to the most important practical
problems frequent in the fields of telecommunication theory, industrial applications, control, computers, microwaves,
electronic physics, etc.

It thus begins with the fundamental
concepts of solid-state physics and then
continues with the study of semiconductor
electronic devices and the most important
of their typical applications.

A. El-Zanati

This manual was written by those experienced in each of the fields it covers.
It contains seven chapters: communications techniques; amateur television;
slow-scan television; facsimile; radioteletype; space communication, and advanced
techniques.
The chapter on amateur television contains practical ideas for cameras, transmitters, and receiving techniques. The

This 344-page volume provides an assessment of India's plan of applying a synchronous satellite for the transmission
of television programmes covering the
entire subcontinent.
Part I of the study defines in a normative
way what development in India would
mean, and consequently in what terms
large scale communication changes in
India should be assessed. The terms are
confined to what could best be called
" the social use " of the project.

chapter devoted to facsimile includes
conversion of telefax transceivers and
reception of weather-satellite pictures.

Radioteletype is thoroughly covered with
sections on equipment and hardware,
station control, handling traffic by radioteletype, etc. Space communication and
advanced techniques, including laser fundamentals, laser communication, and
digital communication are treated.

Finally, the study recommends either that
INSAT's technical structure should be
complemented (e.g. by broadcasting radio),
or that it should be completely replaced
by a decentralized communication system
(such as television-cassettes, disks, conventional training). Both options reflect
the fact that the continuous development
of a subcontinent needs an enormous
amount of specific information.

Part II provides an exhaustive assessment
of INSAT and alternative systems.

A. El-Zanati

Like previous editions, this handbook has
been prepared especially for people working and experimenting with electronic
tubes and circuits using such tubes in
domestic and industrial equipment. It
will prove invaluable for engineers, technicians, experimenters, electricians, students, radio amateurs and anyone interested in electronic valve techniques.

The material has been amplified, revised
and corrected and covers the most recent
advances made in electronic technology.
It explains the basic operating principles,
important electrical characteristics and
the tests required for different types of
electronic tubes. The ratings and detailed
characteristics of numerous RCA electronic tubes used in domestic appliances
and in industry also are included.
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KEY PAPERS IN THE
DEVELOPMENT OF CODING
THEORY 7
edited by Elwyn R. Berlekamp.
One bound volume; pp. vii + 288; tables,
diagrams. 22 x 28 cm. Published by IEEE Press,
The Institute of Electrical end Electronics
Engineers, Incorporated, New York, 1974.
Price: 7.55 pounds sterling (clothbound);
3.80 pounds sterling (paperback), Order from
John Wiley and Sons Limited, Baffins Lane,
Chichester, Sussex.
7

EL CINE AMATEUR

8

(The amateur film-maker),
Cermeno.

by

Cecilio

Coding theory has found significant
applications in deep space, military and
data communications, information retrieval systems, and in large secondary
memories for computer systems. Algebraic decoding algorithms have even
been used in a sophisticated simulator of
governmental and legal systems.

They were selected on the basis of quality,
relevance, originality, completeness, historical significance, brevity and readability.
The volume is divided into five parts: the
early work; constructions for block codes;
decoding algorithms for block codes;
convolutional codes and sequential decoding; and distance bounds.

The 43 papers in this volume are key
contributions that have appeared in the
quarter century since coding theory was
founded by Shannon and Hamming.

A. El-Zanati

This introductory volume is an attempt
to guide the amateur film-maker to get
acquainted with the infinite possibilities of
the camera and the basic principles of
film-making. It contains a wealth of

One paperback volume; pp. viii + 144; illustrations, diagrams. 14x21 cm. Published by
Marcombo, SA, Avenida Jose Antonio, 594,
Barcelona-7, 1975. Price: 240 pesetas.

information on the subject and should
assist the amateur to gain basic practical
knowledge essential to practising his
hobby.

8

FUNDAMENTOS DE METROLOGIA
ELECTRICA 9
(Fundamentals of electrical measurements),
by Andres M. Karcz.

One paperback volume; pp. 267; illustrations,
tables, diagrams. 16 x 22 cm. Published by
Marcombo, SA, Avenida Jose Antonio, 594,
Barcelona-7, 1975. Price: 540 pesetas.
9

WORLD RADIO AND TV
HANDBOOK, 1975 10
29th edition, by World Radio TV Handbook Company Limited.

One paperback volume; pp. 440; tables,
maps. 15x23 cm. Published by World Radio
TV Handbook Company Limited, Soliljevej 44,
2650 Hvidovre, Denmark, 1975. Price: 25 Swiss
francs.
10

A. El-Zanati.

This work, " Fundamentals of electrical
measurements ", is in fact a single unit
though it appears as three volumes.
The first volume, called " Units, standards
and instruments ", introduces the reader
to the field of electrical measurements,
beginning with the description of the
system of units and their corresponding
standards. The reader is then familiarized
with the methods and apparatus used to
regulate measuring circuits. A chapter is
devoted to the classification of measuring
instruments and the description of their
common components. In the following
chapters the different motor systems of
measuring instruments are described and
analysed one by one. Finally, the methods
of testing the various types of instruments
are described.

Designed to help the international radio
listener obtain the maximum enjoyment
from his receiver, this 440-page handbook
provides detailed and up-to-date information, by country, of radio stations and
broadcasting organizations of every country in the world, including names and
addresses of broadcasting companies,
names and titles of leading officials, lists
of broadcasting stations in each country,
including frequencies, wavelengths, transmitter power, call signs (if used), and
station names. It also lists programme
information, including items, frequencies,

The second volume, " Basic parameters ",
is devoted to the measurement of fundamental quantities, i.e. active resistances,
inductances, capacities and electromotive
forces. The first chapter introduces the
reader to the organization and preparation
of measurements and the drafting of the
relevant reports. The subsequent chapters
describe (separately) technical (industrial)
methods and methods used in laboratories
to determine the values of the quantities
mentioned.
The third volume is entitled " Power and
energy ", and covers the methods, instruments and special devices used for the
corresponding industrial measurements.

and beam areas of the broadcasts in each
language.
In addition, the handbook provides full
information of interest to the radio
listener, such as a listing by frequency and
wavelength of the short wave stations of
the world and long and medium wave
stations by continents, plus a set of
instructive articles relating to broadcasting
and to broadcasting and television organizations.
A. El-Zanati
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tenders / official announcements
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sh°uld

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

GUATEMALA
The Empresa Guatemalteca de Telecomunicaciones (GUATEL) has issued the
following invitations for tenders:
Invitation No. 5-75
for the purchase of 400 teleprinters for
transmitting and receiving telegraph messages on the national and international telex
networks.
Invitation No. 6-75
for the design, manufacture, packaging,
transport, disembarkation, installation, testing and putting into operation of public
telephone switching exchanges for 60 000
lines in the following towns:
a) telephone switching exchanges
55 000 lines in Guatemala City;

for

b) telephone switching exchanges for
5000 lines divided among the towns
of Antigua, Amatitlan, El Progreso
Cabecera, El Quiche, Asuncion Mita,
Malacatan and Tiquisate.

The coin-box telephones, intended for
local, trunk and international calls, will be
installed by GUATEL in outdoor and
indoor telephone booths for use by the
general public in Guatemala City and in
various towns throughout the country.

Invitation No. 8-75

Booklets containing relevant legal information, commercial information and technical specifications may be obtained, on
presentation of vouchers attesting to the
payment of the amounts of 50 quetzals
each for tenders Nos. 5-75, 8-75 and 9-75,
and 100 quetzals for tender No. 6-75 to
GUATEL, from: " Secretaria de la
Division de Planeamiento y Diseno,
5.° nivel del Edificio Central Centro,
7.a Avenida 12-39, Zona 1, Ciudad de
Guatemala (Guatemala) ".

for the design, manufacture, packaging,
transport, disembarkation and delivery to
GUATEL's stores of 60 000 dial telephone
sets to be used by subscribers of the
national automatic telephone system which
also has facilities for international automatic dialling.
Invitation No. 9-75
for the design, manufacture, packaging,
transport, disembarkation and delivery to
GUATEL's stores of 800 coin-box telephone
sets and the corresponding exchange equipment; for the latter, installation and testing
procedures are additionally required.

Tenders in response to invitations Nos. 8-75
and 9-75 should be submitted in the
manner prescribed in the relevant booklets
on 16 and 22 December 1975 respectively.

offidal announcements
INTERNATIONAL TELECOMMUNICATION
CONVENTION, MALAGA-TORREMOLINOS,
1973

PARTIAL REVISION OF THE RADIO
REGULATIONS AND THE ADDITIONAL
RADIO REGULATIONS, GENEVA, 1959

The Government of the Democratic People's
Republic of Korea has acceded to the International Telecommunication Convention, Malaga-Torremolinos, 1973.

FINALS ACTS OF THE WORLD MARITIME
ADMINISTRATIVE RADIO CONFERENCE,
GENEVA, 1974

The instrument of accession was deposited
with the General Secretariat of the Union on
24 September 1975.
The Governments of the Republic of Liberia,
Thailand and the Socialist Federal Republic
of Yugoslavia have ratified the International
Telecommunication Convention, Malaga-Torremolinos, 1973.
The instruments of ratification were deposited
with the General Secretariat of the Union
on 22 September, 8 October and 22 September
1975, respectively.
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The Governments of Fiji and the German
Democratic Republic have approved the
above-mentioned Acts.

Secretariat; probationary appointment; entry
on duty: as soon as possible (circular letter
No. 62 of 8 October 1975; vacancy notice
No. 15-1975 ITU; final date for submission
of applications: 7 January 1976);
• one post of administrative officer II,
senior systems analyst, grade P.4 in the
General Secretariat; probationary appointment; entry on duty: as soon as possible
(circular letter No. 66 of 22 October 1975;
vacancy notice No. 16-1975 ITU; final date
for submission of applications: 21 January 1976).

VACANCY NOTICES
Two circular letters which have been sent to
all Members of the Union announce the
following vacancies:
• one post
officer II,
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of associate administrative
grade P.2 in the General

Only applications forwarded through administrations can be taken into account; detailed
applications with personal history forms of
the Union should be submitted to the General
Secretariat of the ITU, Place des Nations,
CH-1211 Geneve 20 (Switzerland), not later
than the final dates mentioned above.

official announcements

TECHNICAL CO-OPERATION
Recruitment of experts
Circular letters which have been sent to all
Members of the Union announce the following
vacancies:
• one post of senior training expert in
transmission, to be filled as from July 1976,
for one year with possibility of extension,
at the Advanced Level Telecommunication
Training Centre of the Directorate General,
Posts and Telegraphs of the Republic of India.
Duty station: New Delhi up to 1977; Ghaziabad
from approximately the middle of 1977 (circular letter No. 63 of 13 October 1975; field
vacancy notice TC 77/75 IND-518; final date
for submission of applications: 19 January
1976);
• one post of instructor in radiocommunications, to be filled as from March 1976, for
one year with possibility of extension, at the
Central American Telecommunication Institute
(INCATEL), for the Board of Directors of
INCATEL (Costa Rica, Guatemala, Nicaragua,
El Salvador). Duty station: San Salvador, El
Salvador (circular letter No. 64 of 15 October
1975; field vacancy notice TC 78/75 RLA-526;
final date for submission of applications:
21 January 1976);

• one post of senior adviser and overall
ITU project co-ordinator, to be filled as
soon as possible, for two years, at the Posts
and Telecommunications Department of the
Ministry of Communications of the Federal
Republic of Nigeria. Duty station: Lagos
(circular letter No. 65 of 16 October 1975;
field vacancy notice TC 79/75 NIR-561; final
date for submission of applications: 22 January
1976);
• six posts, namely:
— one post of senior expert in telecommunication maintenance organization,
procedures and practices/team leader,
to be filled in early 1976, for 19 months;
— one post of expert in radio transmission
equipment maintenance, to be filled as from
April 1976, for 14 months;
— one post of expert in line distribution
and subscribers equipment maintenance,
to be filled as from April 1976, for one year;
— one post of expert in telecommunication
power plant and air conditioning maintenance, to be filled as from April 1976, for
one year;
— one post of expert in multiplex: error
correction/detection and private wire/
leased circuit systems maintenance, to be
filled as from April 1976, for one year;

— one post of expert in switching equipment maintenance, to be filled as from
April 1976, for 14 months;
at the Directorate General, Posts and Telecommunications of the Republic of Indonesia.
Duty station: Bandung (circular letter No. 67
of 27 October 1975; field vacancy notices
TC 80/75 INS-546, TC 81/75 INS-547, TC 82/75
INS-548, TC 83/75 INS-549, TC 84/75 INS-550
and TC 85/75 INS-551; final date for submission of applications: 2 February 1976);
• two posts of training experts, one in
automatic and semi-automatic telephone
switching (early 1976, for six months), the
other in local lines and networks (early
1976 and early 1977, for two six-month
periods), to be filled at the Posts and Telecommunications School of the Ministry of
Transport and Communications of Tunisia.
Duty stations: Tunis and Gabes for the first
post, Tunis for the second (circular letter
No. 68 of 28 October 1975; field vacancy
notices TC 86/75 TUN-506 and TC 87/75
TUN-507; final date for submission of applications: 3 February 1976).
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, CH-1211 Geneve 20
(Switzerland), not later than the final dates
mentioned above.

CALENDAR OF ITU CONFERENCES AND MEETINGS
DATE

TITLE

PLACE

1975
Seminars:
■ Technical Co-operation Department:
24 November-5 December

Traffic engineering and network planning

New Delhi

1976
International Radio Consultative Committee (CCIR):
16-26 February

Study Group 7 (Standard frequency and time-signal services)

Geneva

16 February-3 March

Study Group 6 (Ionospheric propagation)

Geneva

16 February-4 March

Study Group 5 (Propagation in non-ionized media)

Geneva

1-18 March

Study Group 8 (Mobile services)

Geneva

3-16 March

Study Group 2 (Space research and radioastronomy services)

Geneva

4-16 March

Study Group 3 (Fixed service at frequencies below about 30 MHz)

Geneva

10-19 March

CMV (Vocabulary)

Geneva

22-26 March

Study Group 8 (Special meeting to prepare technical bases for revision of Part I,
Appendix 27 to the Radio Regulations)

Geneva
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TITLE

DATE

PLACE

3-18 May

Study Group 10 (Broadcasting service—Sound)

Geneva

3-19 May

Study Group 11 (Broadcasting service—Television)

Geneva

6-21 May

CMTT (Television and sound transmission)

Geneva

18 May-3 June

Study Group 4 (Fixed service using satellites)

Geneva

19 May-4 June

Study Group 1 (Spectrum utilization—Monitoring)

Geneva

19 May-4 June

Study Group 9 (Fixed service using radio-relay systems)

Geneva

24 May-4 June

Interim Working Party PLEN/2 (Possible systems of satellite broadcasting and their
relative acceptability)

Geneva

International Telegraph and Telephone Consultative Committee (CCITT):
Joint Working Party LTG (Use of telephone-type lines for purposes other than
telephony) final meeting

Geneva

Study Group IX (Telegraph transmission quality; specification of equipment and
rules for the maintenance of telegraph channels) final meeting

Geneva

19-27 January

Study Group XV (Transmission systems) final meeting

Geneva

26-30 January

Study Group XIV (Facsimile telegraph transmission and equipment) final meeting

Geneva

28January-5 February

Special Study Group D (Pulse code modulation) final meeting

Geneva

2-6 February

Study Group X (Telegraph switching) final meeting

Geneva

6-16 February

Study Group XI (Telephone switching and signalling) final meeting

Geneva

9-13 February

Study Group V (Protection against dangers and disturbances of electro-magnetic
origin) final meeting

Geneva

16 February

Joint meeting of Study Groups V and VI — final meeting

Geneva

17-23 February

Study Group VI (Protection and specifications of cable sheaths and poles) final meeting

Geneva

17-25 February

Study Group XIII (Automatic and semi-automatic telephone networks) final meeting

Geneva

26 February-4 March

Study Group VII (New networks for data transmission) final meeting

Geneva

1-4 March

Study Group XII (Telephone transmission
networks) final meeting

Geneva

13-16 January

19-23 January

performance and

local telephone

Study Group VIII (Telegraph and data terminal equipment, local connecting lines)
final meeting

Geneva

10-17 March

Special Study Group A (Data transmission) final meeting

Geneva

18-26 March

Study Group IV (Transmission maintenance of international lines, circuits and chains
of circuits) final meeting

Geneva

Study Group III (General tariff principles; lease of telecommunication circuits)
final meeting

Geneva

6-7 April

Joint Working Party of Study Groups I and II (Maritime service) final meeting

Geneva

7-15 April

Study Group II (Telephone operation and tariffs) final meeting

Geneva

8-14 April

Study Group I (Telegraph operation and tariffs (including telex)) final meeting

Geneva

5-9 March

29 March-5 April
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DATE

TITLE

PLACE

Joint Study Groups of the two CCIs:
CMV (see under CCIR)
CMTT (see under CCIR)

14 June-2 July

31st Session of the Administrative Council

Geneva

Seminars:
■ IFRB:
13-24 September

Frequency management and use of the radio frequency spectrum

Geneva

The following letters indicate the languages in
which documents are published:

ITU
publications

F for French

R for Russian

E for English

C for Chinese

S for Spanish
Prices are in Swiss francs.

Publications issued

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

IFRB

since the last number

International Frequency Registration Board

of the Journal

List of space radiocommunication stations
and radio astronomy stations (5th edition, 1st May 1975)
(ISBN 92-71-00027-7)
Trilingual edition F, E, S.
Price: 130 Sw. fr.
High frequency broadcasting schedule—
March schedule 1975—M (1975)

CCIR
International Radio
Consultative Committee
Xlllth Plenary Assembly, Geneva, 1974
Vol. VI—Ionospheric
Group 6)

propagation

(Study

(ISBN 92-61-00073-8)

Spanish edition.
Price: 79 Sw. fr. (soft cover)
96 Sw. fr. (hard cover)

Period: 2 March-4 May 1975
Trilingual edition F, E, S.

Forthcoming publications

Seminar on the planning of broadcasting
systems in Africa (Lagos, 1971)
Separate editions in F, E.
Seminar on the planning, operation and
maintenance of transmission systems
(Pan-African telecommunication network)
• Seminar No. I (Abidjan, 11-22 March 1974)
Separate editions in F, E.
• Seminar No. II (Dar-es-Salaam, 30 September-11 October 1974)
Separate editions in F, E.
Manual for use by the maritime mobile
and maritime mobile-satellite services
(1976 edition)
Separate editions in F, E, S.

Directory containing information on programme booking centres, international
sound programme centres, international
television programme centres and centres
for maintaining sound and television
programme circuits
Trilingual edition F, E, S.

Radio Regulations (edition of 1976)
• Vol. I—Radio Regulations and Appendices
to the Radio Regulations
• Vol. II—Additional Radio Regulations,
Resolutions and Recommendations
Separate editions in F, E, S.
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ITU publications

Forthcoming publications
(continued)

List of radiodetermination and special
service stations (List VI) (6th edition —
1975—Vol. I)
Trilingual edition F, E, S.
Map of coast stations open to public
correspondence or participating in the
port operations service (10th edition)
Multilingual edition F, E, S, R, C.

IFRB

Vol. XII—Transmission of sound broadcasting
and television signals over long distances.
Vocabulary
Vol. XIII—The Xlllth Plenary Assembly: List
of participants—Minutes of Plenary sessions—
Reports to the Plenary Assembly. Structure of
the CCIRithe Study Groups—Resolutions of a
general nature—Numerical index of all CCIR
texts and alphabetical index of technical texts
in Volumes I to XII
Spanish edition.

International Frequency Registration Board

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

Summary of monitoring
received by the IFRB
No. 187
Trilingual edition F, E, S.

CCITT
International Telegraph and Telephone
Consultative Committee

information
Supplement to the " General Plan for the
development of the interregional telecommunication network, 1973-1980"
Trilingual edition F, E, S.

International frequency list (8th edition)
• Preface
Separate editions in F, E, S.

CCIR
International Radio
Consultative Committee
Xlllth Plenary Assembly, Geneva 1974
Vol. I—Spectrum utilization and monitoring
Vol. IV—Fixed-satellite service
Vol. IX—Fixed service using radio-relay
systems. Co-ordination and frequency sharing
between systems in the fixed-satellite service
and the terrestrial service using radio-relay
systems

General Plan for the development of the
regional network in the Region Europe
and Mediterranean Basin, 1974-1975-19771980-(1985)—(Leon, Spain, 1974)
Trilingual edition F, E, S.
General Plan for the development of
the regional network in Africa (1974-19781981)—(Kinshasa, 1975)
Trilingual edition F, E, S.
Manual on transmission planning
switched telephone networks
Separate editions in F, E, S.

Supplement to the " General Plan for the
development of the regional network in
Latin America (Brasilia, 1973) "
Trilingual edition 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:
a) international postal order,
b) UNESCO coupon,
c) bank transfer to the Societe de Banque Suisse, Geneva.
(Payment may also be effected by a cheque made out in another currency freely convertible
into Swiss francs provided that the cheque, when cashed and converted, will cover the price
of the publication in Swiss francs.)
Orders for documents and cheques must be addressed to:

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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International Telecommunication Union
Place des Nations, CH-1211 Geneve 20 (Switzerland)

The prices quoted include packing costs and carriage by surface mail.
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SIEMENS

Communications facilities
provided...

...even though work on the
pipeline is still in full swing. Reliable
communications, right from the
offset, are of paramount importance
when the search is on for new
sources of energy and raw materials.
This is also true when difficult and
thinly-populated regions are being
opened up for development.
Siemens offer a wide range of low
to medium capacity radio relay
systems to cover all possible
requirements, e.g. for establishing
2 to 300 voice channels along
pipelines, high-voltage transmission lines and railway tracks,

for feeders in the branches of
public networks, service channels in
wideband systems and sound
channels for broadcast corporations in fact everywhere where flexible
radio relay systems are required.
Siemens narrow-band systems for
various RF ranges can be used
either for fixed installations,
where space-saving 7R equipment is
employed, or for mobile applications
where the equipment is housed in
portable, robust and weather-proof
cases and battery powered. Our
systems FM 24 - 72/300 and FM 24 -

72/400, for example, provide 3 to
72 voice channels in the RF range
235 to 470 MHz, a variable output
power of 0.75 to 12 Watts and is
powered from either an ac line or a
battery source.
Rapid installation, high reliability and
modest maintenance requirements
are only some of the advantages
guaranteed by these economical
communication systems.
For detailed information on radio
relay systems write to Siemens AG,
Bereich Weitverkehrstechnik,
D-8000 Munchen 70,
Postfach 700079, ZVW123.

Narrow-band radio relay systems
from Siemens

a25

ITT Switching Wo

Number 3
in a series of
case histories.
At midnight on 6 September 1974
5,000 telephone subscribers in Las Vegas were
simultaneously switched over to a new Metaconta* electronic telephone switching center
engineered, manufactured and installed by LMT
Paris in association with ITT North American
Telecom.
The Centel order was for a 9,216 line
office expandable to 30,000 lines for downtown
Las Vegas serving a large number of heavy traffic
users such as hotels, casinos, municipal and

federal government agencies, hospitals, police
and banks.
Of the 5,000 initial lines, 800 were
connected to paystations and 1,250 to heavy
traffic PABX,many with direct indialling. The programs for the ITT 3200 central processors were
specially developed to provide the flexibility,
quality of sen/ice and system reliability required
by the subscribers and the operating company.
Being completely satisfied with the
operational qualities of Metaconta, Centel have
ordered another 16,000 line office for Las Vegas.

Las Vegas Metaconta Exchange.
"A trademark of the ITT System.
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ITT
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Microwave radio
relay systems
60 up to 2,700 voice channel systems available in relevant
capacities and frequency bands as per CCIR recommendations
for short, medium and long haul communications networks.
□ EASY MAINTENANCE: equipment

□ HIGHEST RELIABILITY: achieved
through thoroughly tested components, generously derated circuits,
severe quality controls.

subdivided into plug-in units, including RF stages. Wide band circuitry to cover half CCIR bandwidths
without pre-adjustment.Wide range
of built - in metering facilities.

□ EQUIPMENT AND SYSTEM CHARACTERISTICS: fully in compliance
or better than relevant CCIR recommendations. Service flexibility and
easy interconnection between different capacity systems.

RT50 series: 60 to 300 voice channels • RT90 series: 960 to 1,260 voice channels or TV+1 sound
RD3 series: 1,800 voice channels or TV+4 sounds • RD4 series: 2,700 voice channels
Modems, multiline change-over, supervisory systems and ancillaries
available for all series.

SI I1ALTEL

SOCIETA' ITALIANATELECOMUNICAZIONI
20149 Milan (Italy) -12, Piazzale Zavattari - phone 4388.1

□ Public central exchange offices □ Telex exchange offices □ Private automatic branch exchanges □ Telephone
sets and decorator phones □ Data transmission systems and data terminals □ FDM and PCM multiplex systems
□ Microwave radio links and earth stations □ Line carrier transmission equipment □ Power line carrier systems
□ Remote control systems □ Equipment for radio and TV studios □ Avionics equipment □ Audio and video intercom
systems □ Power plants for telecommunications installations □ Test equipment □ Microwave tubes
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Hasler Telecommunications

The all-electronic, stored
program controlled Telex
and Data Exchange Hasler
T200 is field proven.
Leading Telegraph Companies have
confidence in the Hasler T200
Telex and Data Exchange. How will
you cope with future telex and data
traffic?
Statistics show a continuous
increase in telex traffic. Data
switching becomes more and more
important. Therefore, new, fast and
reliable switching systems are
needed. They have to be in
operation 24 hours a day, during
the whole year, without any interruption.
The all-electronic, stored program
controlled Hasler T200 Telex and
Data Exchange allows you to meet
the continuously increasing
requirements of the future.

in switching systems, and core
memories for programs, network
and traffic parameters.
The system is modular and can be
extended up to 32,000 lines. The
call handling capacity amounts to
40 calls per second. By simple
console commands, the system can
be adapted to changing network and
operational conditions.
Special diagnostic programs deliver
information on the performance of
the exchange, call statistics,
measurement of the signal distortion, faulty lines, etc.
The new Hasler T200 Telex and Data
Exchange meets all the relevant
CCITT recommendations and
handles all known signalling types.

The Hasler T200 works with an
electronic time multiplexed
switching network, one universal
type of line termination unit for
subscribers, national and international lines, a triplicated central
processor, which is specially
designed by Hasler for application

Some of the outstanding features of
the Hasler T200 Telex and Data
Exchange:
• Call data recording on magnetic
tapes for accounting and statistics
• Permanent supervision of signal
distortion • Full signal regeneration
• Automatic advice of call duration
• Broadcast call • Conference call
• Abbreviated dialling • Direct call
(hot line) • Automatic call transfer
• Collective number • Test
messages • Further facilities on
request

Hasler T200: Cable & Wireless Ltd., Hongkong
(Picture); D. P.T. Ireland, Dublin; CY.T.A., Nikosia;
O.T.C. (Australia) Sydney

Hasler Ltd.
3000 Berne 14, Switzerland
Telephone 031 652111
Telex 32413 hawe ch

Checklist
Space
Maintenance
Performance
Operational life
Reliability
Telex + Data
= T200

Hasler
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telecommunications

international

U.S.A. - CANADA

FRANCE

2 Windward Av. White Plains, NY 10605

78860 Saint-Nom-a-Bretèche (Paris)

Tel. 9149493719

Tél. 460 82 60+

Telex 710 568 1305 Camuguen WHP

Télex Camugue 692 167 F

VHF-UHF

receiving set

for radio detection 25 through 1000 MHz, remotely controllable and programmable
Rohde & Schwarz's advanced new receiving equipment ET 001 combines
three in one to put you one up on radio
detection:
One: VHF-UHF receiver ESM 2 with
demodulators for all common types of
modulation and a video output to subcarrier demodulators. High intermodulation suppression, negligible spurious
responses and low noise figure of 8 to
10 dB bring in the reception and reject
the interference, even when the severity
of the conditions seems to forbid it.
Setting accuracy is 100 Hz, when not
better, and the nine subranges are
selected so that a continuousfrequency
band allocated to a particular service is
not spread over several ranges.
Two: panoramic adapter EZP for RF
analysis with a display width of up to
200 MHz and a variable magnifier for

extracting range segments, enables
spectral display of frequency-band
occupancy. Selectable display widths
for IF analysis with automatic setting
of resolution. Automatic superimposition of markers on the screen to denote
receiver settings. Frequency-band recorders and XY or YT plotters can be
connected, the response being set with
a superimposed level lineonthe screen.
Three: frequency controller EZK for
measuring the receive frequency and
maintaining a set frequency, and also
for setting a frequency issued in BCD
code by remote control. The EZK also
governs the operation of slave units, in
direction-finding systems for example.
Ask Rohde & Schwarz
if you want to be one up
on commercial receivers and
monitoring receivers

ROHDE

&

Rohde & Schwar?
Postfach 80 14 69
D-8000 Munchen 80
Bundesrepublik Deutschland
(Fed. Rep. of Germany)
Telex 5 23 703 (rus d)
Electronic Measurements
and Telecommunications:
Development, manufacture,
sales and service, known
for "electronic precision"
Independent concern
(established 1933),
represented in 80 countries

SCHWARZ
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Stored program
for the small
Since 1970 telephone administrations have
found our Cl-EAX with stored program control
provides reliability and profitability for small or
remote exchanges. They also like the GTE knowhow that gives them a design that can now be
expanded up to 7200 or more lines/trunks without disturbance to the system in service.
By mid-1975 orders had been received for
231,700 lines at 134 sites. There were 120,780
lines in service at 94 sites.
Here are some of the forward-looking administrations that have ordered or installed this modern high-speed exchange.

CANADA

Okanagan Telephone Company

Alberta GovernmentTelephones

QuebecTelephone

British ColumbiaTelephone
Company

Saskatchewan Telecommunications
Telephone du Nord de Quebec Inc.

General Telephone Company
of Illinois
General Telephone Company
of Indiana

DOMINICAN REPUBLIC

General Telephone Company
of Kentucky

Compania Dominicana de
Telefonos C. por A.

General Telephone Company
of Michigan

Hydro-Quebec

REPUBLIC OF MEXICO

Island Telephone Company

Telefonica Nacional, S.A.

General Telephone Company
of the Midwest

Manitoba Telephone System

UNITED STATES

General Telephone Company
of Ohio

MaritimeTelegraph &Telephone
Company Ltd.

General Telephone Company
of California

General Telephone Company
of Pennsylvania

Montreal Urban Community
Newfoundland Telephone Company

General Telephone Company
of Florida

General Telephone Company
of the Southeast

Canadian National
Telecommunications
Community Telephone Company
of Ontario

SPC know-how.
a32

control designed
exchange.

General Telephone Company
of the Southwest
General Telephone Company
of Upstate New York

fH73 UlTERIlATIOriAL
World Headquarters: One Stamford Forum, Stamford, Connecticut
06904, U.S.A. Or c/o GTE Telecomunicazioni S.p.A., P.O. Box
3954, Milan, Italy.

General Telephone Company
of Wisconsin
Hancock (New York) Telephone
Company
Hawaiian Telephone Company
Lincoln (Nebraska) Telephone &
Telegraph Company
Princeton (Indiana) Telephone
Company
Western California Telephone
Company

Rom GTE.
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18GHz Radio PGM Transmitter-Receiver
OKI 18GP Quasi-millimeter Wave Series

solid-state

This all

18GHz-band

high speed digital communications equipment

has been designed in conformity with Docket No. 18920 of the Federal Communications Commission. It

uses quadraphase shift keying (QPSK) modulation,

and has a transmission capacity of up to 4,000 telephone channels.
It can also be used for transmitting digitalized video, FAX and data signals by
interfacing with PCM multiplexers. The system is especially suitable for inter
and/or intra-city trunking facilities as well as for local distribution systems.
Recently, the 18GP system received a test permit from the FCC and was tried
out in the United States in cooperation with the Vicom Division of Continental
Telephone Company Systems. These trials were a complete success and produced
very valuable data that testified to the integrity of OKI products.
Advanced

PCM technology assures superb communication quality and systems

economy throughout all equipment in the OKI series. The series is of proven
reliability not only in routine commercial carrier applications but also in many
other civil governmental roles. For further information, please write to

<OKJ> OKI
SINCE 1881

electric industry co., ltd

10-3, Shibaura 4-chome, Minato-ku, Tokyo 108, Japan
Tel: Tokyo 454-2111 Telex: J22627 Cable: "OKIDENKI TOKYO"
Overseas Offices: New York, Ft. Lauderdale, Mexico City,
Tegucigalpa, Bogota, La Paz, Taipei, Saigon, Beirut, Nairobi.

Main Products: Telephone & Telex Systems, Multiplex Transmission Systems, Radio Communications Equipment, Computers (OKITAC) & Peripherals, Data
Communications Systems, Telemeter & Telecontrol Systems, Marine Equipment, Electronic Components, Other Applied Electronic Equipment.
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White noise lesting Versatility with
mi's newautomatic system.
The new generator TF 2091C now completes mi's
Automatic White Noise Test Set. An optional Control Unit,
TK 2085, offers ma ny of the adva ntages of computercontrol led testing at a fraction of the cost. Or the test set
can be fully computer-controlled or operated manually.

Test Set OA 2090C
* All main functions of generator and receiver remotely
controllable in t.t.l. logic.
* Digital readout in n.p.r., dBm, dBmO, dBmp, dBmOp,
dBrn, dBrnO, dBrnp, dBmOp, dBrnC, dBrnCO.
^ Analogue and b.c.d. recording outputs.
* Automatic selection of generator band-stop
filters at receiver.
Receiver auto-zeroing to reference level
on n.p.r. measurement.
* Conforms to all relevant CCIR, CCITT and
Intelsat Recommendations (Filters to
. previous Recommendations still available).
If K
* Generator a.l.c. to within ± 0.1 dB
// \
irrespective of filter and level switching.
tlJ.. 1

* From +19.9 to — 59.9 dBm output power.
* Gausian distribution of noise with spectrum from
<6 khlzto> 12360 kHz.
* Plug-in filters units for fast change of channel capacity.
* All mi OA 2090 series generators, receivers and filters
are interchangeable.

Control Unit TK 2085.
* Provides automatic or manual control of all generator
and receiver remote functions.
* Provides automatic stepping of generator output level
and cycling through channels.
* Includes generator output level, channel numberand
receiver readout in b.c.d. printer output.
This newautomatic system from Marconi
Instruments-the World's first company to
make a commercial white noise test setJk
offers maximum versatility of operation at
Jfa
a highly competitive price.
demonstration and you'll see
111^ ^or a
we're not making a noise about nothing!

mi: THE MULTICHANNEL TESTERS
MARCONI INSTRUMENTS LIMITED
Longacres, St. Aibans, Herts., England AL4 0JN. Telephone St. Albans 59292 Telex 23350
A GEC-Marconi Electronics Company

35 RUE DE LA MONTJOIE

SOCIÉTÉ D'EXPLOITATION
DES ÉTABLISSEMENTS

H.

POUYET

FRANCE

93212 LA PLAINTE-ST-DENIS
TÉL. 752.34.90 - TÉLEX 61.895

TELEPHONY AND REMOTE CONTROL
TERMINAL STRIPS
AND TERMINAL PANELS
DISTRIBUTION AND SUB-DISTRIBUTION
AERIAL AND UNDERGROUND LINE
EQUIPMENT
AERIAL-UNDERGROUND CONNECTION

LOW AND MEDIUM VOLTAGE
"COUGNARO" ARRESTERS
LIGHTNING CONDUCTORS
INDUSTRIAL SHEET-IRON
ALUMINUM CASTING
POLYESTER
EQUIPMENTS APPROVED BY THE MAIN FRENCH AND FOREIGN AUTHORITIES

Letterpress or offset
Electronic composition by casting or on film

Other European languages or styles
no problem

Imprimerie

Studer S.A.
Route de I'Aire 59,

CH-1211 Geneve 26 (Switzerland)

Telephone: (022) 43 16 00 (8 lines)]
Telegraphic address: STUDERPRINT GENEVE
Telex: 22 406 press ch

CHARGE

UP

THOSE

BATTERIES

WITH

TELAN thermoelectric generators
GENERATOR OR BATTERY SYSTEM? There's really no need to choose between the
two. TELAN thermoelectric generators can work with your battery system-charging for
those peak loads. Power from 10 to several hundred watts. 12-2448 VDC standard.
Operates on natural gas or propane.

TELEDYNE
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ENERGY

110 W. Timonium Rd. Timonium, Md, 21093
SYSTEMS Phone : 301-252-8220 Telex: 87-780

Now on hand.
Three advanced developments in telephone
engineering from GEG.
The GEC 746 table telephone
-an instrument making full use of printed
circuit techniques and tropicalised
components.
Rugged, reliableavailable in
attractive colours
and a wide-range
of options.

The GEC LST4D voice-switched
loudspeaking telephone
-hand-free operation with full automatic
voice switching
so that loud-

speaker and
microphone
cannot be
'alive'at the
same time.

The GEC 7401/2 and 1/3
switching telephone
-independent access to one exchange line
from two or three
telephones. Also
provides an
efficient
intercom system.
Dial or pushbutton
versions available
for all telephones.
GEC manufacture telephones for
world markets: table and wall-mounting models
in a number of attractive colours, loudspeaking
telephones, pushbutton telephones and
switching telephone systems
You couldn't be in better hands.
GEC Telecommunications Limited,
Telephone Division, Whinbank Road,
Aycliffe, Co. Durham, England.
A Management Company of
The General Electric
GEC
Company Ltd., of England.

GF4
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telecommunication
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Sole advertising agent: La Presse Technique SA
1, rue du Vieux-Billard CH 1205 Geneve Tel. (022) 21

11 91 Tlx : 28456 ptsa ch

V.F.

Telegraph

multiplex

equipment

FM-T2

V.F. telegraph multiplex
equipment for 24 bi-directional channels
□ Fully complying with CCITT recommendation no. 35
•
•
•
•
•
•

Easy installation maintenance and control
Multichannel telegraph transmission
Slim rack structure
Digital mo-demodulation
Low speed data transmission
Via satellite service channel transmission

ITALTEL

SOCIETA' ITALIANATELECOMUNICAZIONI
20149 Milan (Italy) -12, Piazzale Zavattari - phone 4388.1

□ Public central exchange offices □ Telex exchange offices □ Private automatic branch exchanges □ Telephone
sets and decorator phones □ Data transmission systems and data terminals □ FDM and PCM multiplex systems
□ Microwave radio links and earth stations □ Line carrier transmission equipment □ Power line carrier systems
□ Remote control systems □ Equipment for radio and TV studios □ Avionics equipment □ Audio and video intercom
systems □ Power plants for telecommunications installations □ Test equipment □ Microwave tubes
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TELECONSULT WORKS...
Building & Operating Earth Stations
When the Ministry of Communications of Oman
wanted a satellite earth station in operation
within 18 months, it selected us as consultant
to handle all phases of the project. We have
been responsible for approving the station
design, site surveys and selection; supervising
the construction and installation; monitoring and
approving equipment manufacturing and
acceptance tests.
Teleconsult is now assisting in station operations
and also represents the Sultanate of Oman at
INTELSAT in Washington, D. C.
Teleconsult has offered professional and
technical services in the field of telecommunications for more than five years. Feasibility
Studies. Fundamental planning. Engineering
economics. Equipment Specifications.
Installation Supervision. Regulatory Matters.
Rates and Tariffs.
For Governments. For Federal Agencies.
For Corporations.

teleconsult

Telephone (202) 338-8100
Cable "Teleconsul"
Telex WUI 64417

2918 M Street, N.W.-Washington, D. C. 20007-U.S.A.

1260 channels
microwave radio
all solid state.

INDEX TO ADVERTISERS

For transmission of 960 or 1260 channels
FDM, or a Colour TV signal at 6 GFIz
with 2 Watts transmitter output power, or at
7 GHz with 1 -5 Watts.

Leak and insert in IF through repeaters for up
to 120 channels wayside traffic
independent from main traffic.
Auxiliaries:
IF and baseband switching
service channels
supervisory and telecontrol equipment
Designed in ITT's new transmission equipment
practice, called VSEP (Vertical Standard
Equipment Practice) the RR-System allows a high
degree of flexibility and wide extension
possibilities of station lay-out.
For further literature or technical information,
BELL TELEPHONE MFG Co S.A.
Line and Radio Transmission Division
Jan Van Rijswijcklaan 162
B-2020 ANTWE-RP (Belgium)

Bell Telephone Mfg Co

a40

TTT
I

I JL

ANDREW CORP., Orland Park (Illinois—USA)
BICCOTEST INSTRUMENTS, Cheshunt (Herts-England)
CABLE& WIRELESS, London (England)
CAMUSAT GUEGUEN, Saint-Nom-la-Breteche (France)
CIT-ALCATEL, Paris (France)
CIT-ALCATEL, LES CABLES DE LYON, Clichy (France)
EIMAC, (Div. of Varian), San Carlos (California—USA)
FERRANTI LTD., Silverknowes (Edinburgh—England)
FUJITSU LTD., Tokyo (Japan)
GEC TELECOMMUNICATIONS, Aycliffe (England)

a12
a17
a4
a30
a9
a20
c4
a1
a21
a8
a37
GENERAL DATACOMM INDUSTRIES INC., Wilton (Connecticut—USA) c3
a10-11
GTE INTERNATIONAL, New York (USA)
a22-23
a32-33
a29
HASLER AG, Berne (Switzerland)
ITALTEL, Milano (Italy)
a5
a28
a39
a18-19
ITT — INTERNATIONAL TELEPHONE & TELEGRAPH CORP.,
a26-27
Brussels (Belgium)
a40
a35
MARCONI INSTRUMENTS LTD., St. Albans (Herts—England)
a16
NEYRPIC, Grenoble (France)
c1
NIPPON ELECTRIC CO. LTD., Tokyo (Japan)
a34
OKI ELECTRIC INDUSTRY CO. LTD., Tokyo (Japan)
a6-7
PHILIPS TELECOMMUNICATE INDUSTRIE, Hilversum
(Netherlands)
a36
POUYET Henri, La-Plaine-St-Denis (France)
a15
RACAL MILGO LTD., Reading (Berks—England)
a31
RHODE & SCHWARZ, Miinchen (FRG)
a24
SIEMENS AG, Miinchen (FRG)
a25
a14
STANDARD TELEPHON UND RADIO AG., Zurich (Switzerland)
a40
TELECONSULT INC., Washington, D.C. (USA)
a36
TELEDYNE ENERGY SYSTEMS, Timonium (Maryland—USA)
a2-3
S.p.A.,
Milano-Vimercate
(Italy)
TELETTRA
a13
THOMSON-CSF Div. Faisceaux Hertziens, Levallois-Perret (France)

7

good

why

TDM

reasons

the

1222

belongs

in

your

TELEX

network. . .

Highest order of reliability from dual automatic
common and power, providing virtual immunity to
multiple channel outage when equipment faillure
occurs
Stronger, faster, more reliable synchronization
for smoother Telex network operation
Greater speed mix efficiency means more Telex
capacity when mixing with Lease channels
General DataComm offers unequalled
Less delay for fast connection, selection and
clearing

of

Telex

calls

Wider range of capacities and aggregates means

TELEW Time Division Multiplexing
performance with unique features.
For superior network integrity, just look

greater network economy on analog facilities now

at these seven major benefies.

and when upgrading later to digital networks.
TDM 1222 is the easy way to integrate Telex and
other services into digital hierarchies regardless of

if they make sense, then you must see
the TDM 1222 today. Call for
a demosntration.

whether subrates are based on (6+2) ir (8+2) byte
coding or bit interleaving

Integrity of single channel per card operation with
individual monitor and test jacks, traffic activity
LEDs and alarm indicator. Failure and card replacement is confined to single channel; does not
impact others
Better regeneration of signalling and dialling with
precision output means smoother switching network
operation.

General

DataCommunications*
Industries

S.A.

20

Rue

Belliard,

1040

Brussels,

Belgium

Telephone: 511 46 43 Telex: 61935

Manufacturing licenses are available in selected countries. If you are interested
contact General DataComm Industries, Inc., 131 Danbury Rd., Willon, CT 06897 USA.
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The 2,000 kilowatt facility, built by Continental
Electronics Mfg. Co., for Radiotelevizija Beograd,
Yugoslavia, is the newest very-high-power, mediumwave broadcasting transmitter. Providing an extended
service range, this transmitter exceeds CCIR perform
ance specifications. Overall operating efficiency is
60-percent or better.
Reliable, long-life EIMAC 4CV250,000A
ceramic-metal, vapor-cooled tetrodes are used in the
PA stages of this transmitter.
For complete information on high power tubes
for broadcast service, contact EIMAC Division of
Varian, 301 Industrial Way, San Carlos, California
94070. Internationally, contact EIMAC Division of
Varian AG, Postfach, Grienbachstrasse 17, 6300 Zug,
Switzerland. Or Varian Sales
Offices in Amsterdam, Paris,
Munich, Torino, Solna (Sweden),
® or Hayes (England).
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