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31

installed in a much shorter time
than you may believe possible,
the NEC Full Stored Program
PBX makes surprisingly little
demands on the budget.
Reliability is backed up by
duplication of the Central
Processor, Memory, Bus and
other critical systems.

NEC.

Maintenance problems resolve

new services as the need arises,

Only a Full Stored Program

?

NEC
Nippon Electric Co., Ltd.
Tokyo, Japan
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EIMAC.

Harris' MW-50 provides superior AM broadcast
service performance through a combination of EIMAC
power tubes and Harris' exclusive Pulse Duration
Modulation system. The Pulse Duration Modulator
employed in the MW-50 is nearly 90% efficient,
enabling the transmitter to achieve an overall
efficiency greater than 60%—power line to antenna.
This efficiency is attained without the use of large iron
core components.
An EIMAC 4CX35000C is used in the class C
amplifier, with a second 4CX35000C as the pulse
modulator. Two EIMAC 4CX1500As are employed as
the RF driver and the modulator driver.
For information about applying the most
advanced power grid tubes to your
needs, contact EIMAC, Division of
Varian AG, Postfach, Grienbachstrasse 17, 6300 Zug, Switzerland.
Or Varian Sales Offices in Amsterdam, Paris, Stuttgart, Torino,
Solna (Sweden) or Hayes
(England).
* Pulse Duration Modulation
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Our Software Makes
Our Hardware Better.

The Hitachi Stored Program Controlled Switching System, or ESS, is a marvel
of engineering excellence. In it we have combined the moste advanced computer
technology with our years of technical experience with crossbar exchanges. The
hardware is excellent. And our complete software package makes it even better.
The software not only can make the system more convenient and more flexible,
but contribute to the reliability factor, too. For example, a simple program change
can introduce abbreviated dial service. Or toll ticketing. And can alter a subscriber's
number in the system. These and similar changes can be programmed in. And don’t
have to be “added on." So the equipment itself is never touched. Even equipment
testing and diagnosis can be handled this way.
And a complete training program insures that your people will know our equipment as well as we do.
We make large, medium, and small capacity stored program controlled switching systems. The D 10, D 20 and C23SE models, specifically.
Write for all the facts :

HITACHI
Hitachi, Ltd. (XT Dept.) 6-2. 2-chome, Obtemachi, Chiyoda-ku,
Tokyo 100, Japan
Tel: 270-2111 Telex: J22395, 22432, 24491. 26375
Cable: "HITACHY" TOKYO

D 10 Electronic Switching System
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Hasler Telecommunications
Hasler Elswitch
a Modern Message Switching System
for Teleprinter Lease Channel Switching
and Data Networks
Telegraph communications networks, which reveal shortcomings
such as:
connections, constantly engaged
overloaded exchanges
obsolete manual exchanges
misrouted messages
expensive waits
no automatic retrieval
lack of interfaces for various
speeds
• no possibility of format-correction
with visual display units
• no supervisory control
• no control for channels and
peripheral apparatus
are far from perfect, and do notallow
optimum use of capacity. This tends
to make such networks unprofitable.
The Hasler Message Switching
System, Elswitch, eliminates the
above-mentioned shortcomings,
and in addition, offers numerous
further economic, operational and
technical benefits. It is a modern,
electronic, stored program (computer) controlled system, operating
on the well-known «Store and Forward» principle. It connects to
leased channels of the PTT organisations and into the Telex network,
if required.
The Hasler Message Switching
System, Elswitch, is a «Real-Time»
system with great reliability. Transmission and storage take place
automatically. Hasler Elswitch is
very flexible, and satisfiesthevarious
demands made upon a communications system today, as hardware
and software are set up on amodular
basis. All types of telegraphy
channels of 50..200 Bd, simplex and
duplex operation etc., can be
connected, as well as the usual
peripheral equipment. A special
program provides supervisory
control for the system, and a «standby» power supply will take care of an
emergency such as a «mains power
fail» for up to 24 hours.
•
•
•
•
•
•
•

Thanks to the Hasler Message
Switching System, Elswitch,
• you can transmit messages from any
subscriber to any other, at any time
• no time is lost by setting up
connections
• mistakes are avoided, because the
system supervises itself
• your personnel is assisted by
efficient peripheral apparatus
• you can put your messages
through to several addressees at the
same time
• priorities can be set on your
messages
• duplex traffic is possible
• you send your telex messages to
the system, even when the receiver
is engaged.

The Hasler Message Switching System, Elswitch, is the best solution in
most cases. We would be happy to
inform you how your message
switching system would function,
and prove its profitableness to you.

Hasler Ltd.
3000 Berne 14, Switzerland
Telephone 031 6521 11
Telex 32413 hawe ch

Hasler

Why not telex your enquiry to us...?
32413 hawe ch

It

TELECOMMUNICATIONS
AND ELECTRONICS
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

IS I1ALTEL

ISOCIETA' ITALIANATELECOMUNICAZIONII
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it's the AND 790. From Ecricsson.
In combination with AKD 792 and other well-proven PABX exchanges in the same series, AND 790 opens up a whole new range of
facilities and technical benefits for users in the 300—9000 extension
category.
Greater flexibility.
Take one example. Moving people around between offices can be
an extremely costly business for large organizations.
There's the frustration and wasted time caused by people calling
wrong extension numbers.
There's the need for frequent and costly re-issuing of new internal
telephone directories.
The alternative, also costly, is to call in qualified technicians from
the telephone administration to rewire the exchange extensions with
each change of office.
AND 790 eliminates all this.
By storing the necessary information electronically, AND 790
allows the PABX operator or any other non-technician to reprogramme exchange functions, like directory numbers, from the
simple terminal station shown above.
The result is greater communications flexibility, quicker reprogramming, and substantial cutting of telephone costs for the user.
Plus the benefit for the telephone administrations of not having to
tie-up hard-pressed technicians on relatively unprofitable jobs.
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Facilities.
Using this AND 790 terminal, the PABX operator can control:
— free ranging of directory numbers across 9000 extensions.
— individual categories for A and B extensions.
— automatic category transfer when a number-position is changed.
— category changing only; class of service changes separately.
— alteration of individual night service.
— alteration and free ranging across all extensions for internal
abbreviated dialling.
— "follow me" — automatic transfer of calls from one extension to
another.
AND 790 also incorporates a service unit with fault detector.
With this plus a service manual, faults can be located down to
the individual printed card while the exchange is in operation.
Like to know more ?
AKD 792 PABX's with AND 790 present a superb combination of
facilities for large organizations.
For more information, contact your local Ericsson company.
Or drop us a line direct :
LM Ericsson

The

Subscriber Equipment Division

Partners in telecommunications

S-12625 Stockholm, Sweden

E

ricsson

Group

progress worldwide

ITT Switching Wo
Number 4 in a series of case histories.

The Metaconta* centralised charging and
recording center in the Belgian Telephone and Telex
Network is a major step forward towards fully automated billing to eliminate individual subscriber
meters in the electro-mechanical and stored
program controlled local exchanges.
The first Metaconta centralised charging and
recording centerwas put into service in Brussels in
August 1974, after passing rigorously specified
acceptance criteria.
Initially, the center processed charging data
for 200,000 subscribers using three meters per
subscriber; one each for local and toll calls and for
subscriber facilities such as call transfer, wake-up
service and abbreviated dialling.The center also

collects detailed billing data and provides facilities
to resolve queries arising from charges for
international calls.
Since going into service, the center has
successfully been extended for400,000 subscribers
and has a final capacity of 600,000 telephone and
nearly 20,000 telex subscribers.The Belgian
Administration plans to order two other such
centers for Gent and Liege, thus proving the satisfactory performance of the system in service.
The Metaconta centralised charging and
recording center was ordered from, and supplied
by Bell Telephone Manufacturing Company,
Antwerp, Belgium.

Metaconta Tax Registration Center.
"A trademark of the ITT System.
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rldwide: the facts.

ITT

Earth station of la rivière des Pluies (Réunion).

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

NEYRPIC
ALSTHOM Deparfement Anterines
GROUPE CGE Rue General-Mangin
38100 Grenoble France
Tel.: 776/96.48:30
Telex: 320 750 F

NEYRPIC, supplier to TELSPACE, have already
equipped 16 earth stations.
LES TROIS ILETS
GANDHOUL
AKKAKRO
N'KOLTANG
ZAMENGOE
ARIVONIMAMO
LA RIVIERE DES PLUIES
PLEUMEUR BODOU 2, 3, 4
TROU BIRAN
DUJAIL 1, 2
NOUMEA
SEDNAYA
BRAZZAVILLE

Martinique
Senegal
Ivory Coast
Gaboon
Cameroon
Madagascar
Reunion
France
Guyana
Irak
New Caledonia
Syria
Congo

Fujitsu's
All-New Electronic
Switching System
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If you're wondering what the switch to
Electronic Switching Systems (ESS) is all
about, then it's about time you took a look
at the FETEX-100 ESS from Fujitsu. Here
in one package is the most advanced step
yet in switching equipment, offering the
improved performance, total control and
flexibility of operation that you've always
wanted in a medium to large scale exchange.
Improved performance? The FETEX-100
features special matrix switches using the
Fujitsu-developed MEMOREED®
magnetically self-latching reed switch; with
MEMOREED®, reduced power consumption
via no holding current, improved reliability
and greater system miniaturization are just
some of the benefits. Total control?
Try the FETEX-100's highly sophisticated
and fully IC central control system using a
memory of exceptionally small size and
low power consumption. Flexibility of
operation? You can't beat the Stored
Program Control (SPC) when it comes to
handling variations in traffic conditions;
and SPC makes introduction of new
customer services and system expansion so
much easier. And these are but a few of
the many outstanding features that
translate into cost performance and
operating efficiency. Look into the
FETEX-100 soon, and see what the switch
is all about. From Fujitsu,
the telecommunications people.

FUJITSU LIMITED
Communications and Electronics
Marunouchi, Tokyo, Japan
MAIN PRODUCTS □ Telephone Exchange Equipment □ Carrier Transmission Equipment
□ Radio Communication Equipment □ Space Electronics Systems □ Electronic Computers 8
Peripheral Equipment (FACOM) □ Telegraph 8 Data Communication Equipment □ Remote
Control 8 Telemetering Equipment □ Electronic Components

Exchange System;
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Pentex

5005 Crossbar

First introduced in 1966 and fully proven in
more than 500 exchanges in all parts of the world,
the Plessey Pentex family of electronic exchanges
provides efficient, cost-effective switching for all
requirements, from 50 to beyond 20,000 lines.
Pentex will meet the entire switching
requirements of most telephone administrations,
from small rural to large urban switching centres
and including subscriber and tandem trunk
switching.
As the result of continuous development,
Pentex has evolved into a versatile family of
efficient and flexible exchange systems which are
compatible with all existing electromechanical
exchanges, are adaptable to any numbering scheme
and are equipped with all standard and a number
of advanced facilities.

This advanced electromechanical system is also
in full production, continuing to meet the
requirements of the British Post Office and
overseas telephone administrations for increased
telephone capacity - including large non-director
exchanges, group switching centres and
international switching centres.
Known as Plessey 5005 Crossbar, this system
incorporates the most modern techniques in
crossbar switching. Because of its speed of
operation, flexibility and versatility, and the wide
range of facilities available, it has been chosen,
after careful technical and economic study, by
telephone authorities throughout the world.

Transmission
PCM Systems

Data Modems

Several thousand Plessey Pulse Code
Modulation Systems have been supplied to the
British Post Office and to overseas telephone
administrations. The adoption of PCM transmission
equipment has obviated the need for extensive and
expensive new cabling and, at the same time,
provided an economic means of extending junction
circuit capacity in small or large increments to
meet requirements.
The current 30-channel PCM equipment meets
CCITT and CEPT recommendations and has been
engineered to provide cost-effective systems,
enabling telephone administrations to provide
additional capacity with economies in manpower
and cable costs. Systems can be supplied to
interface with any type of exchange. Terminal and
regeneration equipment are fully modular, providing
the high degree of system flexibility so desirable
in a growing network.

Plessey data modems are used by the British
Post Office in its extensive public data service.
These units provide full duplex operation on 4-wire
circuits and half duplex on 2-wire, with the facility
For half-rate fallback under adverse line conditions
and providing a low-rate backward channel.
Plessey manufactures a range of modems,
catering for 600 to 4800 bits/sec, which have been
developed to meet the present and future needs of
data communications. Also available are modems
For special applications - for example, equipments
to interface existing digital and analogue
transmission networks.

Telex
Telex Switching:

Telegraph Test Equipment

The Plessey System 4660 is one of the
world's most advanced computer-controlled,
all-electronic, telex switching systems.
System 4660 is fully modular, enabling
extensions to be easily and economically made
on-line. It can be installed with initial capacities
ranging from 200 to 3,200 lines or trunks, and in
a fraction of the space required by earlier types of
system.
The system is self-checking and its operational
security is further assured by conservative design
limits and by duplication of the common control
computers. A high degree of flexibility is afforded
through the medium of the software, enabling
many customer-oriented operational features to be
provided more easily and more economically than
hitherto possible. The system can also integrate
low-speed data services up to 300 bauds and
8-unit code in the same exchange.

An important Plessey activity is the
development and manufacture of advanced
:elegraph and data test equipment. For example :he Plessey Automatic Telex Test Set ATTS 10 has
ceen adopted as the standard test set by the
British Post Office. It provides maintenance
engineers with an accurate, fast instrument for
checking margin and distortion at the keyboard of
the teleprinter without the aid of another technician
at the exchange.

PLESSEY
TELECOMMUNICATIONS

(1) PENTEX:
Checking an
outrigger-mounted
subscriber line unit.

(2) CROSSBAR:
Installation of a
Plessey 5005
Crossbar exchange
forthe Nigerian
Government.

(3) PCM:
A PCM installation
forthe British Post
Office-one of the
many Plessey
systems in successful
operation.

(4) DATA
MODEMS:
A Data Modem under
test at Plessey
Telecommunications
Research Limited.

(5) TELEX:
Basic System 4660
undergoing routine
tests.

(6) TELEGDATA:
The ATTS 10
Automatic TelexTest
Set providing a rapid
and accurate means
of testing subscribers'
eauioment.
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Rationalizing
TV measurements

| |

Quality assessment during program time
To enable checking of picture quality —
unnoticed by the viewer-during actual
program time, the four CCIR-recommended test signals are inserted into
the program-free lines of the fieldblanking interval and evaluated at the
end of a specific transmission path.
The Insertion Signal Generator SPZF
(top, left) continuously produces test
signals of high thermal and time stability. The VIT Inserter SPRF (bottom,
left) synchronizes the signal generator
to the ongoing program and inserts the
test signals. They pass through the test
item (centre) and are then applied to
the VIT Distortion Meter UPF (centre,
right) for evaluation. The UPF enables
fully automatic measurement of several
video-signal parameters at a time without range switching, such as level, fre-

quency response,tilt,differential phase,
differential gain, group delay and noise
voltage. Moreover, additional operating
parameters can be obtained.
The UPF can be programmed and is
also suitable for automatic quality assessment of unattended TV transmitters, since it automatically signals outof-limit conditions to the transmitting
centre.
The Rohde & Schwarz line covers instruments for TV-transmitter in-service
testing in accordance with ITU, EBU,
CCIR, OIRT, ARD and FTZ specifications.
Ask Rohde & Schwarz
for the brochure
"TV Test Equipment".

Rohde & Schwarz
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

I ROHDE & SCHWARZ

3 Great Models from

| wilcom]
These models have been developed with
new design concepts to provide the utmost in
capabilities for evaluating cable characteristics,
equalizing program loops, analyzing filter char-

acteristics, and checking circuit performance.
Each model complements the other, and yet
each may be used independently for specific
applications.

model
T195 Level Tracer
Provides dual traces which have constant
brightness and may be updated to visually
display the differences between the characteristics of two circuits or to observe the effect
of changes in circuit conditions. Level, impedance, and return loss measurements may be
made in four sweep ranges to 20 kHz. Includes
means for tracking an external oscillator such
as the T205.

^
^
I
I
^P
W
f

model
T205 Sweep
i Oscillator
I
I
ni
^
1

Provides an automatically or manually swept
signal in four frequency ranges to 400 Hz, 4kHz,
8 kHz and 20 kHz in two separate output terminals to facilitate checking the transmission
characteristics of two circuits simultaneously
without interaction between the two circuits.

model
T240 Artificial
Cable Kit
Designed to provide line sections utilizing
a lattice network and a ground path to closely
simulate actual telephone cable sections. Modules in metal cases which can be plugged into
connectors on an advanced design plugboard
include line sections of different lengths and
gauges, load coils, and precision networks,
Switching is provided for bridged taps at various
points and switches are included on load coil
modules to remove the whole coil or simulate
connection of half a coil. Means are provided
for simulating bridged or grounded ringers,
single or double split pairs, and unbalanced
series resistance.

k
^
I
I
^P
W
*

WILCOM PRODUCTS, INC.
Ph. 603/524-2622 (TWX-510-298-1120)
Box 508, Laconia, N.H., 03246 ,U.S.A.
In Canada-Tele-Radio Systems Ltd. Toronto
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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 requireMEW-GENERATI ON MEDIUM- AND HIGH-

ments due to adverse climatic conditions

NEW-GENERATION MULTIPLEX SYSTEM

CAPACITY MULTIPLEX SYSTEM (60 TO
2700 VOICE CHANNELS)

Modular equipment allowing the most

FOR TRANSMISSION OF 12 OR 24 VOICE

diversified plant configurations

CHANNELS ON SYMMETRICAL-PAIR

Simple and rational modular construction

Performance according to CCITT

Extensive use of advanced technologies

recommendations

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

Line-frequency allocations according to CCITT
Provision for two signalling paths permits the
use of simplified trunk units

Plans 1 A, 1B and 2
High reliability and flexibility in application

Automatic level regulation for both line
Floor space drastically reduced

TELETTRA

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

FDM

SYSTEMS

TD

TG

2

TAFI

+

48

1

NEW-GENERATION VOICE-FREQUENCY

CARRIER SYSTEM WITH STACKABLE

FSK TELEGRAPH MULTIPLEX FOR

CHANNELS 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
SINGLE-CHANNEL CARRIER SYSTEM

et or dusty environments

ALLOWING CONNECTION TO THE
Standard equipments for 1 or 5 or 10 channel
EXCHANGE OF A 2nd SUBSCRIBER ON
terminals
THE SAME PAIR USED BY AN EXISTING

FM transmission immune to line noise and

converter, 2nd signalling path (fee-metering)

crosstalk

beam-lead operational amplifiers

systems

rate, except for a plug-in crystal
Power consumption 35 W per 24-channel

Different line-frequency allocations available ubscriber terminals power fed from the
to permit coexistence with other carrier
exchange, or locally
Fee-metering pulses can be transmitted from
exchange to subscriber

system
Frequency stability better than 0.1 Hz over
the 0 to 50° C temperature range
Performance according to, or better than,

Standard type telephone sets are used

in

and RC active filters using thin film and

Invariant channel units at equal modulation

Options provided: compandor, signalling

years

frequency modemodulation by digital circuits

SUBSCRIBER

Channel automatic level regulation

30

Extensive use of advanced technologies :

CCITT recommendations

experience

carrier

transmission

high-capacity

to

multiplex

single-channel

from

systems

Telettra
VIMERICATE

MILANO

ITALY

18GHz Radio PCM Transmitter-Receiver
OKI 18GP fQuasi-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

<SK> OKI electric industry co., ltd
SINCE 1881

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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BROADBAND RADIO LINKS
960or1800channel
ANEWRANGE FROM SEC
r{C Advanced MIC technology.
Modular construction-plug-in interchangeable units.
Interchangeable modules for transmitter output amplifier.
1MPATT diode for 1 watt OR long-life packaged TWT for up to
10 watts-with associated power units.
5{S Optimum commonality of other modules throughout the range.
% Direct modulation capability.
5jC Minimal frequency-conscious modules.
5}S Flexibility of system design - choice of frequency and
transmitter output power within system configuration using the
same basic equipment.
#)C

Interchangeability without compensating adjustments.

5jC Reduced spare-unit requirements.
Simplified maintenance routines.
Ready expansion above 960 channels with interchangeable
modules.

GEC

Z eqU'pment fackS"

Lefuo riqhr
1 watt, 960 channel rack, covers on.
10 wall; 1800

I

;;

;;

off!

10 watt!

I

!!

;;

on.

„

MICROWAVE AND LINE TRANSMISSION • MULTIPLEX • V.F. TELEGRAPHY
DATA MODEMS • TELEPHONE SWITCHING SYSTEMS • PRIVATE
TELEPHONE SYSTEMS • TELEPHONES • TOTAL SYSTEMS CAPABILITY

GEC TELECOMMUNICATIONS LIMITED of Coventry, England.
Management Company of The General Electric Co. Ltd. of England.
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SIEMENS

Problem-free

with

a

network

successful

expansion

system

TWK is the name: the automatic dial system

TWK operates under corrmcn control just

from Siemens with an established world

like a fully-electronic switchog system,

reputation in telex and data communications.

except that the switching element it employs

TWK is in service in over 50 countries.

is the noble metal high-speed contact relay
we can ESK. ESK has proved its

The increasing number of lines being
installed is proof of the faith telecommunications experts have in this semi-electronic

dependability countless millions ot times.
This basic technical concept makes TWK

system: More than 180,000 telex subscribers

suitable lor (A network levels and ensures

are linked up by TWK. More are joining them

reliable and swift transmission ol information

every day. Because TWK fits the specs set

even in very large-scale communications

by PTT administrations.

networks and extreme clilmatic and
operational conditions. Even with this all-

TWK from Siemens has built-in stretch for
the future-for decades ahead. Complicated
and costly conversions can be forgotten :
The TWK dial system allows continuous

round performance capability, TWK remains
exceptionally easy to maintain. The maturity
of the system's design a reflected in its very
straightforwardness.

expansion of telex and data networks without
such snags. An important factor if the traffic

Along with all the advantages ol trend-setting

volume were to rise unexpectedly sharply.

switching systems. Semens also supples

Adaptations to future developments in

organization which has shown the way from

communications switching and telegraphy

the very beginning in every area ot teleprinter

present no obstacles. TWK will of course

communications and which still does so.

work in harmony with all present and future

Siemens assumes total systems responsabilty -

the experience and know-how of an

switching facilities.

from network planning and projecting to
placing complete networks into fullyoperaitonal service.
For full details of TWK, write to Siemens AG,
Bereich Fernschreib- und Datenverkehr,
8000 Munich 70, P.O.B. 700072,
Federal Republic of Germany

Future-proof

with

the

Telex

Siemens

and

TWK

Data

Dial

Networks

System

The growth of TWK lines throughout the world
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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. All 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-Elirth-Strasse,
Stuttgart—Zuffenhausen,
Germany.

ITT
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PLESSEY PRD1100 RADIO RELAY
ports utilities, by police and authorities,
by railways, by many of the leading oil companies
PRD 1100 Radio Relay provides an economic
answer to most requirements for small-capacity
telephone and telemetry links, often the only
economic answer in undeveloped or 'difficult'
terrain.

Plessey vhf/uhf radio relay systems are
providing efficient and reliable communications
in more than 120 countries around the world.
Round-the-clock reliability is one of the
principal reasons why the PRD 1100 Series
have been specified by the world's leading
telephone administrations, by gas, electric and
12-, 24- or 36-channel capacity
three frequency bands: 148-174 MHz,
404-470 MHz or 1.5 GHz
voice, telemetry and data transmission
modular design enables a wide range of
configurations, including single-path,
auto-changeover, space and frequency
diversity terminals
simple maintenance procedures, assisted by
built-in test and alignment features
all-solid-state circuitry and conservative
ratings result in low power consumption
together with a high order of reliability
complete systems available with channelling
equipment

j"Telephone, telex or write for additional information.
I Name
I Company
Adress

PLESSEY

AVIONICS AND COMMUNICATIONS
Martin Road, West Leigh, Havant, Hants, England
j Telephone: (07012) 6391 Telex: 86227
1

i
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Now our KM-12/24 UNIVERSAL MULTIPLEX
lets you switch...
GROUP
SIGNALING/TERMINATION...
/

PILOT

/

CARRIER

/

to meet your
interface requirements!

The Karkar KM-12/24 Universal Multiplex may be
interfaced interchangeably with the Siemens V4/12,
VZ12, Telefunken VZ12T and the S.A.T. 12-channel
equipments byjusttwo switches ... no modules to
change ... just switch it... for 12-channels in the
60 to 108 kHz... AND 12-channels in the 12 to 60 kHz
OR 6 to 54 kHz frequency bands... plus choice of two
Order Wire channels, 8 to 12 kHz or 300 to 2160 Hz.
AND, either2Wor4WE&M Dial 3825 HzOut-of-Band
or 20 Hz Ringdown Signaling is individually selectable for each channel byaswitch onthechannel
modems. Inband Signaling optional. Installation and
turn-up is only a matter of hours... with all front
access connections ... and a built-in slope equalizer
for long entrance cable applications. The KM-12/24
can be removed and re-installed at another location
without additional equipment costs. A complete
12/24-channel multiplex system that meets CCITT
recommendations and DCS and NATO requirements.
For the complete UNIVERSAL MULTIPLEX story call
(415) 552-1247 or TWX 910-372-7754... TODAY I

KARKAR
ELECTRONICS, IN C.
245 -11 th Street, San Francisco, California 94103
(415) 552-1247 • TWX 910-372-7754
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EAX

It could
toll business

Photos taken during installation of No. 1 EAX at Gilroy exchange of Continental Telephone Company of California.

No. 1 EAX Stored Program Control System can
serve as a Class 4 office, as a Class 5, or a combination Class 4/5.
This offers the telephone man important
economies.
For example, let's say your toll center is overloaded. Traffic is piling up in the switching system.
And the existing ticketing system shows signs of
strain. You could install a No. 1 EAX to replace the
toll switch train. It is a superb tandem switcher
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that does a highly efficient job of moving toll traffic. And its built-in CAMA electronic toll recording
facilities can supplement your present ticketing
equipment—or replace it on a programmed basis,
if you wish—thus reducing maintenance.
No. 1 EAX works with existing toll boards. It
increases the efficiency of your toll operators because it does all the routing and translation for
them. All of which can save you money. And improve service. And help make your toll business

F

r

o

m

G

T

E

.

make your
more profitable.

more profitable.
The same No. 1 EAX machine—by the way—can
also be used to expand a co-located local office.
When No. 1 EAX was developed, one of the
most important goals was to reduce maintenance
costs significantly, compared to electromechanical systems. Experience with actual installations
so far indicates that you can expect to spend
much less time on maintenance.
Why not visit one of the many No. 1 EAX offices

in public service and see for yourself? Ask our representative—he'll be glad to make arrangements
to show you an installation.

Iclia

lOFERflATIOnAL

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

ARQ-protected
telegraph and data communication
over single-channel links
Telegraphy and data communication
can be as reliable over short-wave
radio as over cable links. Siemens
transmission and message protection
systems offer the best technical and
economic answer for every
application and every required level
of protection.

An example:
the single-channel protectedtransmission terminal ARQ 1a
This equipment protects messages
transmitted over single-channel links
using the well-proven ARQ (automatic
repetition on request) method.
The ARQ 1a terminal is used
wherever large volumes of traffic are
handled. It requires a transmission
path with a backward channel and
reduces transmission errors to a
mean error rate of 1 • 10~5.

The subscriber only receives
correct information

are already operating successfully
in radio networks in Europe,
Africa and Asia.
For the protection of multi-channel,
international radio telegraph links,
the reliable Siemens ARQ system
ELMUX 1000 is available.

The receiving station detects every
signal that was mutilated by transmission and initiates, by automatic
request, repetition of the last transmitted characters. The subscriber
receives only the continuous,
error-free message.
Siemens ARQ systems are the most
effective means of error correction
for plain-text and encrypted
telegraph messages and data and
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Detailed information
on request.
Write: Siemens AG,
D-8000 Munchen 1,
Federal Republic of

is available
ZVW104,
Postfach 103.
Germany.

Siemens Radio Telegraph
Protection Systems
*
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A century of telephony

As Director of the CCITT, I have the honour
to open the long series of very interesting
articles in this special issue of the " Journal "
celebrating the centenary of the telephone,
which describe the development of national
and international telephony over the century
1876-1976.
During a professional career of more than
40 years devoted to telecommunications
in general and telephony in particular (and
the telephone, from the economic standpoint alone, forms the essential core of
telecommunications), I have lived through
a period when telephony really started its
spectacular expansion and I have been able
to play a part in these developments in the
sphere of national and international longdistance communication.
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My first duty, therefore, is to pay a welldeserved tribute to all the pioneers to whom
the telephone owes its development. Many
of them will be referred to by name in the
articles which follow. But many more will
not be mentioned, due to the limited scope
of the articles. Apart from the most eminent
personalities, it would be very remiss of me to
neglect the countless people who, with their
vocational and technical competence, devotion to public service and professional spirit,
form the exemplary body of telecommunication workers to which I am proud to
belong.
I must also emphasize the exceptional
quality of the engineers, technicians and
researchers who, by their persistent and
productive efforts, have developed tele-

communication techniques. The general
public, particularly its most youthful
element, tends perhaps to be somewhat
blase, taking it for granted that a correspondent on the other side of the world
can be contacted simply by composing
the required number on a dial or keyset.
This special issue of the " Journal" will
show how much ground there was to cover
before this point could be reached.
For many years, up to about 1950, telecommunication research and development was
known as a " low current technique ", a
term which has now become more or less
obsolete. Compared with " high currents ",
" low currents " then seemed to be a very
junior branch of electrotechnical science.
This is no longer the case, and today all
telecommunication techniques are recognized as being fully autonomous. In telecommunication laboratories and study
centres, armies of research workers are
endeavouring to develop increasingly sophisticated and efficient devices and are in the
vanguard of scientific investigation.
To our present-day eyes, the techniques
used during the first 50 years of telephone
development seem a little artisanal; the
people involved were craftsmen, mechanics,

draughtsmen. In the wake of O. Heaviside,
E. Krarup and M. Pupin, long-distance
transmission became a subtle, delicate
science as early as the 1920s, and switching
followed suit at the time of the Second
World War. Today, digital techniques
are fusing the various branches—transmission, switching and traffic engineering—
in a single science, while the different services—telephone, telegraph, telex, data transmission and videophone—will soon simply
be branches of the same tree.
Underlying and justifying this technological
progress and the tremendous efforts poured
into scientific research is the significant part
played by public service telecommunications
in the national economies and hence in the
world economy.
To confine myself in this special issue to the
telephone service alone, I shall briefly
mention a few key statistics:
— some 320 million telephone sets in the
world, the estimated figure by the year
2000 being 1000 million;
— a world turnover of some 70 000 million
US dollars in 1975 for the telephone
service alone;
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— a growth rate which puts the telephone
service in the forefront, if not at the
head, of all economic activities.*
However eloquent these bald statistics may
be, I would say that the following two
comparisons are even more striking:
— the telephone service turnover is in the
process of overtaking railroad turnover
(passenger and goods traffic together);
— it is larger than the tonnage quoted by
the United Nations and FAO for the
production of cereals...

which this new philosophy of communication does not fail to express with regard
to the motivations and polarizations that
can be ascribed to the communication or
broadcasting media such as radio, television,
the press, etc.
An essential tool for the economy of our
countries, an indispensable adjunct of our
everyday life, a " heavy " industry, a specialized branch of science, such are the universally accepted merits of the " telephone "
which I felt duty bound to recall in this
editorial.

The telephone... vehicle of the spoken
word... is the preferred means of communication of modern society, and one of
the basic tools of life today. A new philosophy, still nebulous in many respects, is
now being formulated to define a sociology
of communication. The interpersonal nature,
the simplicity and everyday use of the
telephone call, and the wide ramifications
of the telephone service effectively shield the
latter from all the criticisms or reservations

During the past 50 years, international
telephony has made great strides under the
influence first of the CCIF and then of the
CCITT, as many of the following articles will
show, and it has been a means of bringing
the peoples of the world closer and closer
together. The efforts made to intensify and
improve these relations have borne fruit.
This praiseworthy co-operative endeavour
at the technical level, far removed from
political vicissitudes, can justifiably be commended as an example to follow.

* See CCITT GAS 5 handbook " Telecommunications—
1976 edition, Chapter 2, table 6.
Economic studies

R. CROZE
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union activities
at the United Nations Office and the other
international organizations in Geneva;

Visits by
the Permanent
Representatives of
South Africa,
Czechoslovakia
and Sweden
The following Permanent Representatives recently paid
visits to Mr. M. Mili,
Secretary-General of
the ITU:
— 14 January 1976
Mr. F. D. Tothill,
recently
appointed
Ambassador, Permanent Representative
of the Republic of
South Africa at the
United Nations Office
Mr. F. D. Tothill
in Geneva and certain
international
organizations in Swf tzerland;
— 21 January 1976
Dr. Miloslav Ruzek:, recently appointed
Ambassador, Perms inent Representative
of the Czechoslova k Socialist Republic

— 23 January 1976
Baron Carl De Geer, recently appointed
Ambassador, Permanent Representative
of Sweden at the United Nations Office and
the other international organizations in
Geneva.

Group of Experts
to study a
re-arrangement
of the Radio
Regulations

In 1975 the ITU Administrative Council,
by its Resolution No. 768, resolved to set
up a Group of Experts to prepare the
draft of a possible re-arrangement of the
Radio Regulations and the Additional
Radio Regulations.
The Group of Experts is composed of
experts from administrations assisted by
representatives of the permanent organs of
the Union; it met in Geneva on 19 January
1976, for a period of four weeks.
The terms of reference of the Group are:
to pursue the study of the possible rearrangement of the structure of the Radio
Regulations and the Additional Radio
Regulations in order that the administrative Regulations should be separated
from the operational Regulations and the
latter separated for the various services
concerned.

Dr. M. Ruzek

Mr. C. De Geer

The Group is preparing a progress report
on its work for consideration by the
Aministrative Council at its 31st Session
in June-July 1976.

After considering the progress report by
the Group of Experts the Administrative
Council will decide if a second meeting
of the Group is necessary.
The results of the Group's work will be
submitted first to the World Administrative Radio Conference for the Aeronautical Mobile Service (R), which will
meet in Geneva from 7 March to 1 April
1977, and later to the World Administrative Radio Conference which will be held
in 1979 in accordance with Resolution
No. 28 of the Plenipotentiary Conference
(Malaga-Torremolinos, 1973).

Death of
Mr. Noel Roberts
Mr. Noel Hamilton Roberts, former
Chairman and a member of the International Frequency Registration Board,
died on 8 January 1976 at Cambridge,
United Kingdom.
Mr. Roberts often referred to the IFRB
with personal pride. This sentiment was
reciprocal. The high ideals in the management of radiocommunication in the best
interests of all mankind which Mr. Roberts
upheld during his long association with the
IFRB remain a constant inspiration to
those who are carrying on this work.
Quite apart from his professional integrity,
Mr. Roberts was a profoundly just and
sound man who consistently showed the
most marked kindness and amiability
towards his colleagues on the Board and to
the officers of Union headquarters. It is by
these rich qualities and his absolute
impartiality in professional relationships
that Mr. Roberts will always be remembered by those who had the privilege of
associating with him in Geneva or in
international conferences around the world.
We extend our deepest condolences to his
wife and family.
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technical

co-operation

Seminar on traffic
engineering and
network planning

A Seminar on traffic engineering and
network planning was organized by the
ITU for the countries of the region covered
by the United Nations Economic and
Social Commission for Asia and the
Pacific (ESCAP), with financial support
provided by the Swedish International
Development Authority (SIDA). At the
invitation of the Government of India, the
seminar was held in New Delhi from
24 November to 5 December 1975.
The aim of the seminar was to give participants an insight into the practical use
of modern methods of traffic engineering
and network planning, taking into account
the future use of computers.
The seminar was formally inaugurated
on 24 November by Dr. Shanker Dayal
Sharma, Minister of Communications of
India. Mr. Jarl Tranaeus, Development

Attache, Swedish Embassy, spoke on
behalf of SIDA, and the Resident Representative of the United Nations Development
Programme (UNDP), Mr. Roger Polgar,
gave an address on behalf of the SecretaryGeneral of the ITU. Mr. S. M. Agarwal,
Secretary (Communications) and Mr. S. N.
Ranganathan, Member of the P & T
Board, also spoke at the inaugural
ceremony.
Fifty participants from the following
17 countries of the region took part:
Afghanistan, Bangladesh, Brunei, Fiji,
India, Indonesia, Iran, Korea, Laos,
Malaysia, Nepal, Pakistan, Papua New
Guinea, Philippines, Singapore, Sri Lanka
and Thailand.
Lecturers were provided, without cost to
the ITU, by Australia, France, India,
Japan, Sweden and the United Kingdom.
Representatives from Malaysia and Singapore, as well as the ITU regional expert in
traffic engineering and economics, also
presented lectures and participated in the
seminar.
List of background papers presented
• Development of telecommunications in
India
Mr. S. N. Ranganathan (India).
• Basic traffic theory
Dr. A. Elldin (ITU).
• National and international economic
factors influencing the need for telecommunications
Mr. W. M. Turner (United Kingdom).
• Traffic measuring methods
Mr. D. T. Turner (Australia).
• Forecasting
Mr. W. M. Turner.
• Experience on the introduction of STD
in a developing country
Mr. Y. K. Chan (Malaysia).

Participants in the New Delhi seminar
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• Dimensioning of simple manual board
system with queuing facility by computer
simulation
Mr. T. K. Kwan (Singapore).

union activities / technical co-operation

• Impact of human factors on the
dimensioning of telephone plant
Mr. J. P. Maury (France).
• Some observations on subscribers'
behaviour in the Indian telephone
network
Mr. P. K. Roy Choudhury (India).
• Use of computers for analytical and

simulation studies when dimensioning
telephone plants
Dr. K. M. Olsson (Sweden).
• Network planning
Mr. T. Fried (Sweden).
• Practical traffic engineering routines
Mr. E. Carlsson and Mr. K. Oscarsson
(Sweden).

• Facilities and services to be available in
the future
Mr. J. P. Maury (France) and Mr. E.
Shikiba (Japan).
For a number of the above papers case
studies had also been prepared, which were
the subject of working group sessions.

Departures and returns from mission
country
of origin

name of expert

country of
assignment

assignment

period of contract
and programme *

departure
return

Bloch S.

France

Expert in telecommunication traffic
measurements/co-ordinator ITU team,
Telecommunications Institute

Tel Aviv
(Israel)

4.1.76-3.1.77
UNDP

departure

Usher J.

United Kingdom

Expert on carrier frequency and line
transmission techniques

Kabul
(Afghanistan)

5.1.76-4.1.77
UNDP

departure

Dragstedt C.

Sweden

Associate expert to teach elementary
telecommunication subjects at the Posts
and Telecommunications Training School

Gaborone
(Botswana)

6.1.76-5.1.77
Associate expert

departure

Fawkes C.

United Kingdom

Senior expert in telecommunications
managerial training at the Training and
Research Institute for Telecommunications

Cairo
(Egypt)

12.1.76-11.4.76
UNDP

departure

Ferreira L. G.

Portugal

Senior expert in telecommunication
Bissau
and
organization
operation and sub(Guinea-Bissau)
sequently in telecommunication planning

12.1.76-12.1.77
UNDP

departure

Geborys L.

Poland (People's
Republic of)

Senior training expert in transmission
(radio-relay)

Oran
(Algeria)

12.1.76-11.1.77
UNDP

departure

Strand J.

Norway

Senior expert on computer software at
the Telecommunication Institute

Tel Aviv
(Israel)

12.1.76-11.1.77
UNDP

departure

Mendes de Gois J.

Portugal

Radiocommunication instructor

Bissau
(Guinea-Bissau)

13.1.76-12.7.76
UNDP

departure

McCall T.

Australia

Senior training expert in line plant
planning at the TELEcentre

Singapore
(Singapore)

17.1.76-16.4.76
UNDP

departure

Wagner H.

Germany (Federal
Republic of)

Associate expert in telephone switching
at the Central American Institute of
Telecommunications (INCATEL)

San Salvador
(El Salvador)

19.1.76-18.1.77
Associate expert

departure

Young V.

United Kingdom

Senior expert in radio-relay systems

Khartoum
(Sudan)

19.1.76-18.1.78
UNDP

departure

Beyer G.

Germany (Federal
Republic of)

Adviser on telecommunication technique Kigali
(Rwanda)

25.1.71-31.12.75
UNDP

return

* UNDP

= United Nations Development Programme.

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.
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There were so many eager applicants to
attend this seminar that the Association
was forced to allow 37 participants to
attend instead of only the planned number
of 33.

conferences
or meetings
external
to the ITU

On the final day of the seminar a discussion
session was held. The seminar closed
with many favourable comments from the
participants.
The complete programme of the seminar
was as follows:
• Outline of ITU, by Teruhiko Kashiwagi,
auditor of the Nippon Telegraph and
Telephone Public Corporation (NTT).
• Problems ITU is now facing and technical co-operation of ITU, by Tetsuro
Tomita, Counsellor of Telecommunications, Ministry of Posts and Telecommunications.

Fourth ITU Seminar
(Fundamental Course)
held by the ITU
Association of Japan

The ITU Association of Japan, Incorporated held its fourth ITU Seminar (Fundamental Course) for four consecutive days
from 2 to 5 December 1975, at Norinnenkin-Kaikan, Minato-ku, Tokyo.

• International control of radio waves
and CCIR, by Taro Nishizaki, Councillor, Tokyo Shibaura Electric Company, Limited (former Director of
Radio Regulatory Bureau, Ministry of
Posts and Telecommunications; former
Member of the IFRB).
• Study of CCIR, focused on telecommunications, by Dr. Takashi Matsumoto, Director of Microwave Division,
NTT.
• Study of CCIR, focused on broadcasting, by Shigetake Morimoto, supernumerary, Nippon Educational Television Company, Limited (NET) (former
Chief Engineer and Managing Director,
NET).

(ITU Association ot Japan)

Participants in the fourth ITU Seminar organized by the ITU Association of Japan
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• Telecommunications and CCITT; technical activities of CCITT, by Yasuo
Makino, President of the Nippon
Telecommunications Consulting Company, Limited (former Director-General
of Telecommunications, Ministry of
Posts and Telecommunications; former
General Manager of NTT).
• Plan Committee and general activities
of CCITT, by Mitsuo Kojima, Inspector
of Kokusai Denshin Denwa Company,
Limited (KDD).
• ITU, from the viewpoint of international law, by Dr. Soji Yamamoto,
Professor of Seikei University.
• United Nations family and ITU, by
Matsuki Horiguchi, Deputy Director
of Division, Specialized Agencies Division, Ministry of Foreign Affairs.
• Free discussion, led by Yoshio Sano,
Director-General of Telecommunications, Ministry of Posts and Telecommunications.
—ITU Association of Japan.

ACM Annual
Technical Symposium
The 15th Annual Technical Symposium
jointly sponsored by the Association for
Computing Machinery (ACM), Washington DC Chapter, and the Institute for
Computer Science and Technology,
National Bureau of Standards (NBS),
United States Department of Commerce,
will be held on 17 June 1976 at the NBS
in Gaithersburg, Maryland. The Conference theme is " Directions and challenges ".
Papers will be presented on trends and
developments in computer technology
with particular emphasis on the following
six areas:
— computer communications,
— data management,
— performance evaluation,
— privacy and security,
— programming techniques,
— software engineering.
The Conference Proceedings will be
published.
For further information, contact: "Dr.
B. L. Ellcins, Computer Sciences Corporation, 400 Army Navy Drive, Arlington,
Virginia 22202 (United States)".—ACM.

conferences or meetings external to the ITU/gifts

Summer school on
electromagnetics and
antennae

The Benelux section of the Institute of
Electrical and Electronics Engineers (IEEE)
in co-operation with Eindhoven University of Technology, Netherlands, plans
to offer a summer school on electromagnetics and antennae at Eindhoven
from 30 August to 3 September 1976.
The programme will cover the following
topics :
• Low frequency asymptotic techniques,
by Professor J. van Bladel, University
of Gent, Belgium.
• Feeds for microwave reflector antennae, by Professor P. J. B. Clarricoats,
Queen Mary College, London.
• Numerical approaches to electromagnetic problems, by Professor J. B.
Davies, University College, London.
• Ray optics, by Professor L. Felsen,
Polytechnic Institute of New York.
• Engineering applications of the geometrical theory of diffraction, by Professor Henning Bach, Technical University of Denmark, Lyngby.
• General considerations on the integral
equation formulation of diffraction
problems, by Professor A. T. de Hoop,
Delft University of Technology, Netherlands.
• Some computational aspects of numerical and asymptotic techniques for
antennae and scattering problems, by
Professor Raj Mittra, University of
Illinois, United States.
• Optical waveguides, by Professor H. G.
Unger, Technical University of Braunschweig, Federal Republic of Germany.
The summer school will be held at the
Department of Electrical Engineering of
Eindhoven University.

It is assumed that all participants will have
a degree in engineering or physics with
interest in antenna problems and electromagnetic theory.
For further information contact: "Dr.
Eduard J. Maanders, Eindhoven University of Technology, Electrical Engineering Department, Eindhoven (Netherlands)."—Telephone: (040) 473427; or:
" Professor Raj Mittra, Electrical Engineering Department, University of Illinois,
Urbana, Illinois 61801 (United States)."—
Telephone: (217) 333-1200.—Technische
Hogeschool Eindhoven.

International
Conference on
Communications

An International Conference on Communications—EUROCON '77—will be
held in Venice on 3-6 May, 1977. This
important meeting, which is expected to
have an attendance of some hundreds of
engineers and experts from all parts of
the world, will cover communications in
large electric power systems, new developments in communications, communications
and computers, and communications and
signal processing in medicine. A special
session will cover communication problems in developing countries.
Papers are now invited. A 300-500 word
abstract should be submitted to the
EUROCON '77 Office to arrive by
1 June 1976. Authors of accepted papers
will be notified by 31 July.
The Conference is organized by the
Institute of Electrical and Electronics
Engineers (IEEE), Region 8 and by
EUREL (the Convention of National
Societies of Electrical Engineers of Western
Europe). Local organization is carried out
by the Associazione Elettrotecnica ed
Elettronica Italiana (AEI) and the N. and
M. & S. Italy Sections of IEEE.
Further information from: "EUROCON
'77, p/a AEI, Viale Monza 259, 20126
Milano (Italy) " and other national associations.—European Conference on Electrotechnics.

Corrigendum
European Conference on Optical Fibre
Communication

The Institution of Electrical Engineers
(IEE) has informed us that the announcement of the First European Conference
on Optical Fibre Communication, published in the Telecommunication Journal,
January 1976, page 14, was made in error.
The Conference to be held this year is the
second of the series. It will be held in
Paris from 27 to 30 September 1976.
Details are available from: " FNIE,
11 rue Hamelin, 75783 Paris Cedex 16
(France) ".—IEE.

gifts
offered for ITU headquarters

" Cosmic variations "—a sculpture in terra
cotta by Muqbil Zahawi (Iraq), staff member
of the ITU General Secretariat, representing
the artist's conception of cosmic forms. The
work was terminated in 1972, and exhibited
at the Museum Bellerive in Zurich the same
year. It was donated to the ITU in 1973.
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The telephone,
its invention
and development

by
Michael WOOLLEY
ITU General Secretariat

a workable telephone suitable for the transmission of speech.

The beginnings of telephony

SUMMARY
An account of the invention of the
telephone and the subsequent development and growth of telephony is
given. The principal landmarks in
the progress of transmission and
switching methods are described.
The article concludes with a short
history of the telephone regulations.
No attempt has been made to cover
modern technical developments, for
this, readers are referred to the other
articles in this number of the
" Telecommunication Journal".

" TV/TR- WATSON, come here, I want you
TVJ_ These were the words spoken by
Alexander Graham Bell on 10 March 1876.
These words, the first complete sentence
transmitted over the electrical telephone,
were to open a new era in communications.
This demonstration was the practical
realization of many years of research by
Bell and by many other scientists to try
and transmit speech over considerable
distances. In this article we shall not consider the purely acoustical methods of
sound transmission along stretched wires,
or through tubes, but it is interesting to
read in the Journal telegraphique\}\ of
1878 that according to the "Gazette de
Pekin " the telephone, or Thumt-sein, was
invented in China in the year 968 by a
learned man whose name was Kung-FooWhing.
But, although it seems generally acknowledged that Bell made the first authentic
demonstration of the transmission of
speech by telephone, there is still controversy as to who was the first person to design

Already in the 1850s a number of inventors
had proposed the use of the make-andbreak principle of the telegraph for transmitting the pitch of sounds. Among these
inventors were Edward Farrar (United
States), Charles Bourseul (France), Philipp
Reis (Germany), Antonio Meucci (Italy)
and many others.
Charles Bourseul wrote in UIllustration of
26 August 1854:
Imagine speaking close to a disk flexible
snough not to lose any of the vibrations
produced by the voice, and that this disk were
successively to make and break the connection
with a battery. It would then be possible to
have some distance away another disk which
would undergo at the same time exactly the
same vibrations. Whatever happens, it is cer;ain that sooner or later words will be transmitted over a distance by electricity
But equipment based on the make-andDreak principle, although transmitting
nusical pitch well, was not able to transmit
speech clearly.
[t was Philipp Reis (1834-1874) who was
he first to transmit, in 1861, a musical
nelody electrically over a distance. He
called his apparatus the " telephone ".
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Reis's transmitter (figure 1) consisted of a
diaphragm made of some thin membrane
carrying a platinum contact which rested
against an adjustable platinum point. The
receiver consisted of a steel knitting needle
wound to form an electromagnet and
mounted on a sounding-board.
The transmitter, the receiver and a battery
were connected in series. Opening and
closing of the transmitter contact, by means
of the diaphragm, vibrating under the
influence of sound waves, produced an
intermittent current, which, at the receiver,
controlled the magnetization of a needle.
The rapid changes in length of the needle,
by the phenomenon of magnetostriction,
vibrated the sounding-board and produced
audible tones.
As a receiver, Reis also tried an electromagnet with an armature and a reed.
By careful adjustment of the platinum contacts so that they were microphonic, i.e.
the contact resistance varied more or less
with pressure, Reis was able to transmit
speech, but it was impossible to maintain
the correct adjustment of the contacts for
more than a very short time.[2]

Philipp Reis

Alexander Graham Bell

In the 1870s in the United States two men,
unknown to each other, were working to
find ways of transmitting speech electrically. They were Alexander Graham
Bell (1847-1922) and Elisha Gray (18351901).

At the receiving end a similar device could
be used in reverse to reproduce the voice.
But Bell doubted that the current generated
by the voice would be strong enough to be
useful, and for almost a year he made no
attempt to construct the apparatus.

Alexander Graham Bell was born in
Edinburgh, Scotland, on 3 March 1847
and was educated at Edinburgh and
London Universities. From early childhood his father had aroused his interest in
acoustics and the subject of speech. At the
age of 23 he emigrated with his father to
Canada and in 1873 he moved to the
United States where he had been appointed
professor of vocal physiology at Boston
University. But soon he was devoting more
and more time to the study of telegraphy.

On 2 June 1875, while working in Boston
on multiplex telegraph apparatus, Bell
heard over an electric wire a sound corresponding to the twang of a steel spring at
the other end. Recognizing this as a
manifestation of the undulatory current
principle, he gave his assistant, Thomas A.
Watson, instructions for embodying it in a
model of a telephone. The transmitter
and receiver were of the electromagnetic
type described a year before, and inbetween was a circuit which included an
electric battery. This apparatus transmitted
speech sounds the next day, 3 June 1875.
Bell filed his application for a United
States patent on 14 February 1876. Further
experiments produced an instrument (figure
3) which, on 10 March 1876, transmitted
the first complete sentence: " Mr. Watson,
come here, I want you ".

application within three months) for an
electric telephone (figure 4). Gray described a " liquid transmitter," somewhat
similar to one patented by Thomas A.
Edison for telegraphy in 1873. In Gray's
transmitter a voice-actuated diaphragm
varied the electrical resistance, and hence
the current, by changing the depth of
immersion of a rod in water. On the
receiving end of the circuit the wires were
connected to the coil of an electromagnet
having a soft iron core attached to a membrane. Gray's receiver was similar to the
one he had already patented in Great
Britain in July 1874 and in the United
States in July 1875.

Bell conceived his system at Brantford,
Canada, in 1874 during a visit to his
parents. His transmitter worked not on the
make-and-break principle, but was based
on the idea of electromagnetic induction.
His apparatus was to consist of a strip of
iron attached to a membrane which, when
actuated by the voice, would vibrate in
front of an electromagnet, thus inducing an
undulatory electric current theoretically
capable of transmitting speech (figure 2).
176

On the same day that Bell filed his patent
application, Elisha Gray filed at the United
States Patent Office a caveat (a notice of
intent to perfect his ideas and file a patent
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It turned out that Bell's patent application
had been filed a few hours earlier than
Gray's caveat and the patent was granted
to Bell on 7 March 1876. In later years
there was a great deal of bitter legal dispute
about the priority of the Bell filing and
about the originality of his work, but in
the end Bell won these cases and has
received most of the credit for the invention.
Bell's first transmitter employing electromagnetic induction, while sound enough
in theory, delivered such a feeble current
as to be inadequate for general application.
A liquid transmitter similar in principle

1976

Figure 1 — Earlier form of Reis's transmitter
Figure 2 — Sketch of magneto transmitter and receiver from original
patent application of Bell
Figure 3 — Liquid transmitter used by Bell on 10 March 1876
Figure 4 — Diagram of Gray's telephone
S = transmitter resonant chamber
Dx=transmitter membrane
R = receiver resonant chamber
D 2=receiver membrane
G — water-filled receptacle
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to the one invented by Gray afforded
considerable improvement but this too had
obvious drawbacks. A satisfactory practical transmitter was finally available with
the development of the variable contact
carbon transmitter due in large measure to
David Edward Hughes (1831-1900), and
Thomas A. Edison (1847-1931).
Bell showed his equipment at the Philadelphia Centennial Exhibition of 1876
which gave it enormous publicity. Sir
William Thompson (later Lord Kelvin)
was one of the judges at the exhibition and
he wrote "... with somewhat more advanced
plans and more powerful apparatus, we
may confidently expect that Mr. Bell will
give us the means of making voice and
spoken word audible through the electric
wire to an ear hundreds of miles distant
The first step came the following year when
an outdoor telephone line was run in Boston
between the workshops of a Mr. Charles
Williams, in which the first telephones
were made by Watson, and Williams'
private residence in Sommerville. Also in
1877 the first news despatch was sent by
telephone to the Boston Globe and this feat
inaugurated the public use of the telephone.
When, during his honeymoon visit to
England in 1878, Bell was presented to
Queen Victoria, the telephone was demonstrated to her at Osborne, Isle of Wight
and communications were established with
Cowes, Southampton and London.

only so, but I believe, in the future, wires will
unite the head offices of the telephone company
in different cities, and a man in one part of the
country may communicate by word of mouth
with another in a different place."
Early commercialization

The owners of the Bell patent incorporated
their business, and funds were raised for
its progressive development under the
leadership of Theodor N. Vail who became
General Manager of the Bell Telephone
System in 1878. It was recognized that
telephone performance was a matter of
mutual concern to users and the practice
was established of leasing telephones instead
of selling them.
Within ten years after the granting of the
Bell patent, the organization of the Bell
Telephone System in the United States had
assumed something close to its present
form. The local systems were gradually
brought together into regional companies
operating throughout a state or several
states. The systems of these regional
companies were linked together by longdistance circuits operated by the American
Telephone and Telegraph Company
(AT&T). This company, through owner-

ship of stock in the regional companies,
became the parent company of the Bell
System.
Other countries were quick to introduce
the telephone, although in some the development of the telephone system was hampered by government-owned telegraph
administrations which had invested heavily
in their national telegraph networks and
saw the telephone as an unwanted rival.
In Britain the first telephone exchange was
opened in London in 1879. Several telephone companies were organized in different parts of the country but in 1880 the
British Courts held that the telephone
system was legally a telegraph system and
therefore should be part of the government monopoly under the Postmaster
General. At first the government issued
licences to the private companies but they
were later amalgamated and finally taken
over by the British Post Office.
A similar evolution took place in most
European countries. In France the telephone was first in the hands of a number
of private companies later consolidated
under the Societe generale des telephones
and finally in 1889 was entirely taken over
by the French Government.

Bell made a great effort to publicize his
invention. He lectured widely in the United
States and demonstrated his telephone to
the annual meeting of the British Association at Plymouth in the autumn of
1877. His reward came in the rapid
expansion of telephones in the United
States, the first telephone and switchboard
for commercial service being installed at
Newhaven, Connecticut in 1878 with 21
subscribers.
It was on 25 March 1878 that Bell made the
following prediction:
" It is conceivable that cables of telephone
wires could be laid underground or suspended
overhead communicating by brancti wires with
private dwellings, country houses, shops,
factories, etc. uniting them through the main
cable with a central office where the wires
could be connected as desired establishing
direct communications between any two places
in the city. Such a plan as this although
impracticable at the present moment will, I
firmly believe, be the outcome of the introduction of the telephone to the public. Not
178

(Portuguese PTT Administration)
(Meyers " Konversations Lexicon ", 1898)
Portuguese telephone set designed by Bramao
in 1879
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Section through a German telephone coin-box
of 1898
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In Switzerland a privately-owned system
was established under government concession in Zurich in 1880, while the
government opened exchanges in Berne
and Basle in 1881. The Zurich system was
taken over by the Federal authorities in
1886.
In Germany the telephone system was a
government monopoly from the start while
in Denmark a considerable proportion of
the telephones are still in the hands of three
private companies operating under government concession.
In Germany the telephone was not at first
made available to private subscribers but
was introduced in 1877 as an adjunct to the
telegraph service in rural offices where there
was not enough traffic to justify employing
a trained telegraph operator. Within two
years, 800 villages were connected by
telephone.

transmitter using a " button " of granular
carbon placed between a fixed electrode
and a diaphragm-actuated movable one.
White's transmitter incorporated all the
basic features of the modern telephone
transmitter though improvements in efficiency, fidelity and robustness have been
made since then. Modern telephone receivers use the same basic principles found
in the early instruments of Farrar, Reis,
Gray, Bell, etc.
In early telephone sets a hand-cranked
generator or so-called magneto was used
for signalling the operator and local dry
batteries supplied power to the transmitter.
A centralized battery arrangement for
signalling was invented in 1880, and one
for both talking and signalling in 1886.
With the gradual introduction of the common battery system, magneto telephone
sets were superseded.

Thus in Germany, the first public use of
the telephone was for long-distance communication, telephones only being found
in government telegraph offices. This was
the contrary situation to that obtaining in
most countries where local networks grew
up, to be connected later by trunk lines.

The first suggestions for mounting a telephone transmitter and receiver on a common handle forming what is now known
as a handset were made by two Englishmen, Charles A. MacEvoy and G. E. Pritchett in 1877. Handsets for customers' use
were introduced in France in about 1882
and spread quickly in Europe.

Technical development

Telephone lines

The first telephones were very crude
affairs. It was almost impossible to hold
an intelligible conversation over them.
Considerable developments were needed
before the potentialities of the telephone
could begin to be realized. Telephone sets
had to be improved. It was necessary to
develop lines and circuits that could transmit speech currents reliably without interference or distortion over both short and
long distances. Switching mechanisms had
to be developed so that any two telephone
sets in a large network could be connected
together rapidly and reliably.
Telephone sets

We have seen above that improvements
were soon made to Bell's original transmitter. A transmitter in which granular
carbon was used for the variable contact
was invented in 1878 by Henry Hunnings,
an English clergyman. Edison invented a
transmitter whose carbon granules were
obtained from anthracite coal and Anthony
C. White in 1890 invented the solid back

Following previous telegraph practice the
first telephone circuits employed a single
overhead wire usually of iron with ground
return. An important early improvement
was the development by Thomas B.
Doolittle in 1877 of hard-drawn copper
wire giving good tensile strength together
with improved electrical conductivity. The
advantages of a two-wire entirely metallic
circuit in reducing noise and interference
were soon realized. It was also found that
by changing the relative position of the
wires at intervals along the route a number
of circuits could be carried on a single pole
line without excessive interaction which
would permit the conversation of one
circuit to be heard on another. These
improvements made possible a successful
open wire telephone line between Boston
and New York in 1885.
The number of open wire circuits strung on
poles and rooftops in cities soon reached
the point of saturation and the methods
of compacting lines in overhead or underground cables were tried. At first the wires
were placed in pipes and sealed against

moisture with oil, paraffin or asphaltum,
lead sheet cables were soon developed and
the introduction of dry paper insulation
for the conductors completed the* foundation for the modern telephone cable.
Loading

Another outstanding improvement in longdistance telephone transmission came
about with the discovery of loading. By
this term is meant the deliberate addition
of inductance to the circuits for the purpose
of increasing the distance over which
satisfactory speech is feasible. It was in
1887 that the Englishman Oliver Heaviside
(1850-1925) pointed out that the addition
of inductance to telephone circuits, which
up to then had been thought harmful,
would be beneficial to the transmission of
speech. Two different methods were proposed for adding this inductance to the
circuit. In 1902 the Danish scientist Emil
Krarup (1872-1909) suggested wrapping
the copper conductor with magnetic
material such as fine iron wire. In 1900 the
American professor Michael Pupin (18581935) suggested the insertion in series of
coils having the required inductance and
a minimum resistance. By these methods
a substantial reduction in the attenuation
of the speech waves was obtained, thus
enabling a reduction in the size of cable
conductors to be made.
Repeaters

For many years the range of telephony
was limited by the dissipation of energy
along wire lines. The idea of inserting
repeaters in a telephone line to amplify
the signal was proposed at an early date
but many years elapsed before a satisfactory repeater was developed. The real
solution to this problem was found in the
application of the three electrode thermionic valve invented by Lee de Forest
(1873-1961) in 1906. In its original form
this valve was unsuitable for telephone
purposes and it was only with the development of a high vacuum version that
telephone repeaters using this principle
began to be produced in 1913. Continuing
development led to the improvement of
vacuum tube repeaters over the years. In
1917 the life of a repeater tube was about
1000 hours but by 1935 a tube had been
introduced having a life of 90 000 hours,
equivalent to more than 10 years of continuous operation. Furthermore the power
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required to heat the tube filaments was
reduced to one-tenth of that required in
1917.
With the widespread use of repeaters various types of transmission defects became
more and more apparent. Lines, particularly
where loaded, were found to introduce severe distortion by roason of differences in
the transmission efficiency and transmission
velocity at different frequencies. Furthermore large variations in transmission
loss resulted from changes in the electrical
resistance of cable conductors with temperature or from changes in the leakage
of open wire conductors. Developments
in the field of network theory made it
possible to design equalizers with frequency characteristics compensating accurately the line distortion. Transmission
regulators were developed to automatically
counteract variations in line loss.
Carrier systems

From about 1935, with the continual
increase in the number of telephone
subscribers and constant growth of traffic,
telephone administrations were confronted
with a new problem: that of increasing
the traffic-carrying capacity of existing
cables. To solve this problem engineers
made use of the technique of carrier
frequencies which had first been used in
radio.
In carrier systems the voice frequencies
modulate a higher frequency current
which " carries " the voice currents. The
range of frequencies produced by the
human voice extends from a few dozen
hertz to some 10 000 Hz but a good
telephonic quality can be obtained within
the limited range from 200 to 3500 Hz.
In the modulation process these frequencies
are transposed to a higher frequency
range, for example to 12 000 Hz, for transmission over the line. By using different
carrier frequency bands a number of
conversations can be sent simultaneously
over one transmission path. At the
receiving end the carrier frequency bands
are separated by electrical filters (invented
by G.A. Campbell in 1915) and the original
voice frequencies recovered by demodulation.
The results of this development were
however not all positive. It was necessary
to provide modulation and demodulation
installations, and repeaters had to be located
180

at shorter intervals than with unmodulated
systems.
But above all this new technique upset
the practice of loading cables. Loaded
cables have a disadvantage which up to
this time had not been of great importance.
They introduced a " cut off" frequency
which happens to be situated at about
3500 Hz with the most usual types of
loading. Frequencies higher than this
cannot be transmitted over loaded circuits,
thus the concept of carrier frequencies
was quite incompatible with that of
loaded circuits.
Loading was therefore abandoned in all
cases where a change-over to carrier
systems was necessary.
Coaxial systems

Towards the end of the 1930s a new type
of cable was introduced. This was the
coaxial cable consisting of a central
conductor of high-conductivity copper
surrounded by an insulating material
and this covered with a sheath of copper.
Progress in the development of plastic
insulating materials contributed largely
to the success of this type of cable.
By applying amplifiers at close intervals,
a very wide band of frequencies can be
transmitted over a single coaxial.
Submarine cables

An important application of the coaxial
cable was the under-water telephone cable.
As early as 1891 a cable containing four
wires was laid under the English Channel
between St. Margaret's Bay, England and
Sangatte, France. Later under-water cables
continuously loaded using the Krarup
system were used, but these cables were
usable only for distances of up to 200 km.
The introduction of transoceanic intercontinental telephone cables had to wait
for the development of highly reliable
submarine repeaters [3] and this was only
achieved in the 1950s.
The laying of the first transoceanic
telephone cable system between Clarenville, Newfoundland and Oban, Scotland
was begun in 1955 and the system was
put into service in 1956. The two cables of
this system provided a total of 36 telephone
circuits. Since that time there has been
an enormous expansion in the number
of transoceanic and other submarine
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telephone cables, accompanied by a vast
increase in the number of channels they
can handle.
Radio

Parallel to the development of cables for
telephone transmission was the increasing
use of radio for this purpose.
In this article we will make no attempt
to tell the story of the invention of radio
but limit ourselves to its application to
telephone transmission.
The advantages of being able to telephone
without a wire connection were obvious
from the beginnings of radio but for
practical application a number of essentials were lacking. These were: an oscillator,
that is, a generator of continuous high
frequency waves; a means of modulating
these waves with speech waves, and a
receiving amplifier for increasing the
power of the waves when received. It
was the vacuum tube that provided the
solution to all these problems.
In 1915 intelligible speech was experimentally transmitted by radio from Arlington,
Virginia to Hawaii and to Paris. In 1927
the first commercial radiotelephone circuit
between the United Kingdom and the
United States was opened. Service from
Berlin to Buenos Aires was begun in the
following year and from the United
Kingdom to South America and Australia
in 1930.
Most long-distance radiotelephone circuits
used the high frequency band between
3 and 30 MHz, where long-distance
transmission is accomplished by reflecting
the waves from the ionosphere.
As early as 1934 a microwave radio system
was employed for transmission across
the English Channel. During the Second
World War much research was done on
microwave techniques because of their
application to radar. After the war this
new knowledge was also applied in the
development of microwave communication systems.
In 1947 a microwave radio-relay system
was put into service between New York
and Boston and in 1951 the first transcontinental microwave system was installed
in the United States. This system provided
6 radio channels in each direction and
each radio channel had a capacity of
either 600 telephone circuits or a single
television circuit.

1876
Transmitter used by
Bell at Branford,
Ontario, Canada in 1876
(ITU)

1 8 9 0

1932

Norwegian
telephone
in bakelite 1932
(ITU)

Norwegian
telephone 1890
(ITU)

yesterday...

...and today

(Standard Radio & Telephon AB)
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In the mid-1950s radio systems making
use of scatter from the tropospheric
layer in the atmosphere to transmit wide
frequency bands capable of handling a
number of telephone channels were introduced. Such systems, unlike microwave
systems, have the advantage of being able
to reach beyond the horizon. The first
such system was put into service between
Miami and Havana in 1957.

Then on 10 July 1962 Telstar-1, the first
active telecommunication satellite, was
launched. Telstar-1 provided 60 telephone
channels and during its first days in
orbit established telephone communications between 23 European and 23 United
States towns.

Switching
Satellites
In addition to the introduction of longdistance submarine telephone cables, the
1950s saw the beginning of another
revolution in transmission methods for
long-distance telephone calls.
In 1955, two years before any man-made
satellite circled the earth, Dr. John
R. Pierce of Bell Telephone Laboratories
published calculations showing the usefulness of satellites for communications.
He discussed the relations between power,
bandwidth, antenna gain, receiver performance and orbit parameters. Then in
1957 Sputnik-1 started the long procession
of man-made satellites.
When the United States National Aeronautics and Space Administration (NASA)
decided to launch a large aluminiumcoated balloon to study the effect of
various phenomena on orbit stability,
Pierce proposed the now famous Echo
experiments to investigate the use of
passive orbiting reflectors for satellite
communication. Transmitting and receiving stations were set up at Holmdel,
New Jersey and at Goldstone, California.

The very first telephones were leased in
pairs. The two telephones were connected
permanently together, liaison with other
telephones being impossible; however,
such an arrangement was useful only in a
minority of cases.

by Almon B. Strowger in 1889 of an
automatic switching system. It is said
that Strowger, who was a funeral undertaker, found that his business calls were
either maliciously or inadvertently diverted
by the local telephone operators to his
rivals. He set to work to invent an automatic telephone switching system, and
the first practical results of this work
were seen with the installation at La Porte,
Indiana, in 1892 of the first commercial
automatic telephone exchange in the
world.

There was thus, right from the start, an
urgent requirement for switching systems
which could connect, as required, any
given telephone with any other telephone
in the network.

In addition to the actual switching
mechanism it was necessary to develop a
device by which the caller could communicate to the automatic exchange the number of the subscriber he wished to call.
The way this was done was to produce
groups of pulses on the line, each group
having a number of pulses equal to the
corresponding figure of the number being
called. At first a device somewhat like a
Morse apparatus was used to do this,
but the definitive solution to this problem
was found by Lars Magnus Ericsson in
1896 when he invented the 10-hole
telephone dial.

The first great improvement in telephone
switching came about with the invention

In America the development of automatic
telephony progressed rapidly. In Europe,

The vast majority of telephone subscribers
find that the usefulness of a telephone is
roughly proportional to the number of
other subscribers that it is possible to call.

The Echo experiments began in August
1960 and produced the first two-way
telephone conversation via satellite. They
also confirmed predictions of the loss to
be encountered in the radio paths and the
stability and wide-band performance of
the radio medium. [4]

Replica of original model on which Strowger
based his patent. This differs from the drawings
shown in the patent in having only one row of
contacts while the patent drawing shows ten rows
(GTE International)
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however, the introduction of automatic
exchanges was much slower, rapid development only coming after the end of
the First World War.
Another big landmark in automatic switching is the year 1919 when two Swedish
engineers Nils Palmgren and G. A. Betulander made a patent application for a
crossbar selector. [5]

The first major crossbar experimental
exchange, for 3500 subscribers, was opened
in Sundsvall, Sweden in 1926.
As automatic switching systems were
improved, their application was extended
until in the mid 1950s 77% of the world's
telephones were automatic, as compared
with 15% only three decades earlier.
This change occurred not only because

1.

One of the earliest telephone dials ever made
(1896)

2.
Kensington telephone exchange 1902
3.
Telephone exchange in Malmskillnadsgaten,
Stockholm about 1920
(Swedish Administration)
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automatic operation is faster, cheaper and
more accurate but because in many areas
the enormous number of operators which
would have been necessary for the growing
telephone system was simply not available.
The first entirely automatic international
telephone service was inaugurated between
Brussels and Paris on 29 May 1956. [6]
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This historical article is not the place to
discuss the more recent innovations in
telephone switching. For such information
readers are referred to the article " Signalling and switching as we enter the
second century" by J. S. Ryan, which
is published in this number of the
Telecommunication Journal, pages 206-219.

The Telephone Regulations

By 1885 international telephone lines
joined several European countries. At the
Berlin Telegraph Conference in that year
the German delegate pointed out that
since " the telephone had been added to
the telegraph as a new means for the
transmission of thought" and that since
several countries had established international lines that were beginning to
provide for a large amount of correspondence, it was necessary to establish a
basis for the regulation of this service.
As a result five general paragraphs dealing
with the telephone service, which left the
individual administrations almost complete liberty of enforcement, were added
to the Telegraph Regulations ([7], Regulation LXVII). The only provision in any
way restrictive was the one which fixed
the time-unit for charges at 5 minutes
and limited the total length of one
conversation to 10 minutes if there were
other requests for the use of the line.
At the Paris Conference of 1890 a slight
modification was made in the Regulations.
It had been found that due to the demand
and the limited number of international
lines there were more calls than could
be handled. The time unit was, therefore,
lowered to 3 minutes and the total length
of one conversation was reduced to
6 minutes.
It was not until the Conference of London
in 1903 that it was agreed to establish a
more comprehensive set of regulations.
A French proposal dealing with those
aspects of the telephone service that were
of a different nature to the telegraph was
accepted as a basis for discussion. Except
for certain minor details, the French
proposal was accepted by the Conference.
The new regulations, consisting of 15 different articles, became the new chapter 17
of the Telegraph Regulations.

The regulations established at London
in 1903 were to remain in force with onl}
minor changes for almost 30 years.
It was only at the Madrid Telegraph
Conference of 1932 that the Telephone
Regulations were substantially revised
and made independent of the Telegraph
Regulations. It was also at the Madrid
Conference that the application of the
Telephone Regulations was limited to
the European telephone system.
At the Paris Conference in 1929 the
recently formed International Telephone
Consultative Committee (CCIF)—see article by R. Chapuis published in this
number of the " Journal ", pages 184-197
was brought into relationship with the
International Telegraph Union thus providing machinery for a continuous updating
of technical standards and regulations
for telephony.
The most recent revision of the Telephone
Regulations was made at the World
Administrative Telegraph and Telephone
Conference (Geneva, 1973). At this Conference the Telephone Regulations were
greatly simplified, the new regulations
being limited to laying down general
principles to be observed in the international telephone service.
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Conclusion

In the past 25 years the number of telephones in service throughout the world
has increased fivefold from 70.3 million in
January 1950 to over 350 million in
January 1975. There is still no sign of
market saturation even in highly developed
areas. Substantial further growth, especially in the developing countries, is
therefore to be expected.
In all kinds of commerce an efficient
telephone service has become an absolute
necessity. [8] Even in industrialized countries studies have been made revealing
the substantial loss of orders suffered by
businesses having an inadequate number
of telephone lines.
It is, therefore, not surprising to see that
more and more countries are giving top
priority to improving their telephone
system.
( Original language: English)
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The CCIF and the development
of international telephony

(1923-1956)

by
Robert CHAPU1S *
CCITT

A. Introduction
1. The record of the CCIF, from its
inception in 1923-1924 until 1956, when it
was superseded by the CCITT as a result
of the merger of the two Consultative
Committes, for Telegraphy (CCIT) and
Telephony (CCIF), constitutes a rich field
of enquiry for the historian. Limited in
both time and space (being restricted
almost exclusively to Europe, even in the
period 1949-1956), this field of historical
investigation now lies sufficiently far in the
past to be viewed in perspective. We can
therefore reach a judgement on the preeminent role played by the CCIF in the
development of telephony throughout its
three decades of existence and assess in all
objectivity the outstanding merits of its
organization and working methods.
2. To paraphrase the classical Toynbeean
theory on the development of human
society, as propounded in A study of
history U
A society is confronted by a series of problems
in the course of its existence. Each of these
problems appears as a challenge. Some
societies fail to meet the challenge, while
184

others succeed in finding solutions; further,
some of the solutions adopted may be inadequate, with no hope of meeting later
challenges, while other solutions are precisely
suited, or pregnant with the possibility of
new progress.
The solution adopted by the CCIF from
the very outset were of the latter type. They
set the pace for the organization of international scientific and technological activities in telecommunication development
for something like half a century, whether
under the International Telecommunication Union (ITU), the CCITT or its twin,
the CCIR, or even in organizations such
as the European Conference of Postal
and Telecommunications Administrations
(CEPT) which, operating at the regional
level, still follows the same lines for its
" Telecommunications " Commission.
The consultative character of the CCIF,
the hallmark of authority immediately
stamped on its recommendations, which
were not only unanimously accepted but
also universally applied by its members,
the flexibility with which its activities were
organized, the rule of consensus which was
the underlying law of its proceedings, the
close co-operation which existed among
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the administrations (or recognized private
operating agencies) responsible for the
telecommunication networks and their
industrial suppliers, are only a few of the
features characterizing the international
structure of a body which succeeded from
the very beginning in finding the " true
path ".
3. Despite the fulsome praise which it
frequently received after the event, the
existence of this highly active body had its
share of " alarums and excursions Aside
from the regulations and a formalistic
spirit which might easily lend itself to irony
nowadays, it had at the beginning to
struggle very hard to put across the idea
that telephony should no longer be
regarded as a poor relation of telegraphy
and to ensure that technical studies were
given preference over planning for scarcity.
At a later stage, after the war, at the
International Telecommunication Union
Conference of Atlantic City, almost
* Engineer, subsequently Counsellor, CCIF
from 1948 to 1956.
1
Toynbee A.: A study of history—Oxford
University Press (1972). French edition
Vhistoire—Elsevier Sequoia, Paris, Brussels.
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entirely polarized 2 by the problem raised
by the use of the res nullius constituted by
the radio frequency spectrum,3 one of the
main worries of the Director of the CCIF
(as also of his successor in the CCITT) was
to obtain the funds required to function,
even applying the strictest economy.
4. This historical sketch of the CCIF is
therefore aimed at two types of reader:
— in the first place, the reader of this
special issue of the Telecommunication
Journal will be provided with an
account of the development of international telephony over three decades,
showing the parallel evolution, on the
one hand, of techniques and technical
achievements and, on the other hand,
of the part played by CCIF studies in
this evolution;
— in the second place, experts in international relations and international
public law are given a canvas of the
successes and vicissitudes encountered
by the CCIF as an international
organization, and one which can now
be held up as an " exemplary model "
in the modern world, of which international co-operation is an increasingly
common feature.
5. The author of this article has therefore
found it difficult to acquire the merit of
brevity. Some indulgence is, however, due
on the grounds that this article is in fact
the only official tribute rendered by the
ITU to the CCIF, nearly 50 years after the
birth of an organization whose seminal
role in the history of international telecommunications is undeniable.
Of course, the article follows a chronological pattern. A brief account of the
abortive attempts at international cooperation made before the First World War
is followed by two parts, one dealing with
the CCIF's activities before and the other
after the Second World War.

B. Attempts to achieve international cooperation in telephony and how they failed 4
1. In the earliest days of telephony, the
United States had introduced the idea of
Although this is by no means the official
view at the ITU, it is very clearly illustrated
by the fact that the classic work The International Telecommunication Union by G. A.
Codding, Jr. (E. J. Brill, Leiden, 1952;
reprinted in 1972 as an essential reference
work on the ITU by Arno Press, New York)
devotes to telephony and the CCIF only ten
2

periodic national conferences of specialists
of the different telephone companies.
Following its example, Hungary and
France, at the London Conference of the
International Telegraph Union in 1903,
had submitted motions proposing regular
meetings of that kind between engineers of
different countries; but the fear that such
meetings might sap the authority of the
central administrations killed the proposal.
Hungary, however, did not abandon the
idea put forward in 1903 and, in 1907,
took the initiative of convening in
Budapest the " First Conference of Telegraph and Telephone Engineers ", which
opened on 22 September 1908 and was
attended by 74 delegates representing 14
European countries. At the opening meeting, Mr. Kolossvary, Technical Director of
the Hungarian Administration, said: " telegraphy and telephony know no political or
national frontiers but serve the interests of
all mankind, and we must concentrate our
efforts to ensure that scientific progress is
put to good use everywhere and, as far as
possible, in the same way and at the same
time ".

Washington (337 km) and from New York
to Boston (378 km); these cables will be
designed to provide phantom telephone
circuits superimposed on real telephone
circuits, and all of these circuits, real and
phantom, will be fitted with Pupin coils ".
At that time, of course, long-distance
telephone relations were limited to connections between neighbouring countries by
means of overhead circuits with largediameter wires; to increase the range of
these communications (which were not
weatherproof), all one could do was to
place inductance coils at regular intervals
following the process indicated by
Professor Pupin.

This meeting'confined itself to an exchange
of views (without adopting any decisions)
mainly on the pros and cons of manual and
automatic telephone switching, and agreed
to reassemble in Paris in 1910.
2. Twenty-two European countries as well
as the big United States companies
accepted the French Government's invitation to that " Second Conference of
Telegraph and Telephone Engineers"
which, still without taking any decision,
considered, in particular, the following
questions:
1. Are overhead wire combinations alone
sufficient for long-distance telephony, or
should long-distance cables be constructed ?
2. Which is preferable for telephony—a
manual service or an automatic service?
On the question of underground cables
(which at that time were used only at the
beginning of long-distance overhead wire
circuit routes on their passage through
large towns), Mr. Carty had sensational
news to impart: " In the United States of
America, two underground cables will
shortly be laid, from New York to
pages out of a total of 500.
See also the Editorial titled " 25 years ago. . .
Atlantic City", by M. Mili, Telecommunication Journal, Vol. 39, No. VIII, pages 470472 (1972).
In 1949, the HF range, very widely used
and developed during the war for military
3

MICHAEL PUPIN
1858-1935

3. During the First World War, the threeelectrode tube technique was developed
(Lee De Forest's audion) which in Europe
provided, inter alia, telephone connection
between Allied General Headquarters at
Chantilly (near Paris) and the General
Staff of the Italian Army at Turin. The
German, Austrian and Turkish Armies
used the same means of communication
between Berlin and Constantinople.
communications by the belligerent powers,
constituted the only know medium for other
than regional telecommunications.
According to an article by Mr. G. Valensi
entitled " The development of international
telephony ", Telecommunication Journal, Vol.
32, No. 1, pages 9-17 (1965).
4
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At the same time, the United States

appeared intractable, since the solutions
completed the trans-continental overhead suggested conflicted with the European
line New York — San Francisco. The
States' jealous concern for their national
progress made in lond-distance telephony sovereignty.
in the United States was harnessed
immediately in 1917 by US Signal
Corps for the benefit of the US Army in
Europe, and the techniques were soon
spread among the allied powers.

C. The CCI (later CCIF) before the
Second World War
I. First steps in co-operation for international
telephony. The preparatory Committee of 19235
1. On 2 November 1922, Mr. Frank Gill,
President of the Institution of Electrical
Engineers (IEE) of Great Britain, made a
remarkable speech in which, after discussing the difficulties caused in achieving the
correct organization and rapid expansion
of the international telephone service in
Europe by the fact that an excessively
large number of telephone administrations
were involved, he suggested that the
monopoly of European international telephone communications should be entrusted
to a single company with sufficient capital
to assume full responsibility for the
installation and maintenance of international circuits, the operation of the
service and the fixing of tariffs.
Failing such a course of action, Mr. Gill
would have accepted the establishement of
a private company, in which only governments would have been shareholders, for
the operation of international telephony
on their behalf. He concluded by hoping
that it would be possible to hold a technical
conference to be attended by delegates of
European telephone administrations and
companies for the purpose of finding the
best solution.
It was clear from the technical progress
already made that very long-distance
communications were feasible provided
that—a fact which had been realized in the
United States—the methods used to install,
maintain and operate the necessary circuits
were standardized.
But how could this standardization be
achieved? This problem, which was
broadly discussed in the technical journals,
See the article by Mr. H. Fossion " Le
Comite consultatif international telephonique
(son origine; son evolution)" Journal des
telecommunications, Vol. 5, No. 72, p. 337342 (1938).
5
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2. It was at this time that Mr. Paul Laffont,
Under-Secretary of State for French Posts
and Telegraphs, acting on the advice of
Inspector General of Posts and Telegraphs
Dennery, took the initiative of calling a
meeting, in Paris, of a " Preparatory
Technical Committee on International
Telephony in Europe" consisting of
delegates from the States of western
Europe, and having the following agenda:
"1° Technical considerations justifying, in
respect of European international
telephony:
a) standardization of equipment and
operating methods;
b) the creation of a controlling and
centralizing body.
2° Examination and selection of desirable
characteristics for long-distance international telephone lines (open-wire lines
and lead-sheath cable lines).
3° Determination of operating and maintenance methods for long-distance international telephone lines.
4° Technical possibility of immediately
setting up long-distance international
lines in the present state of networks.
Feasibility of the ... planning in outline
of a west European network to be
established in the near future.
5° Programme of work which west
European countries should carry out
with a view to establishing an international telephone network capable of
meeting today's needs.
6° How might a central controlling organization for European international
telephony be constituted ? "
3. This Preparatory Technical Committee
met in Paris from 12 to 20 March 1923.
Consisting of only 20 persons, it met under
the chairmanship of Mr. Dennery, assisted
by Mr. Georges Valensi as secretary, both
from the French Administration. Six
countries were represented: Belgium,
France, Great Britain, Italy, Spain and
Switzerland.
Apart from a series of very preliminary
recommendations relating to the abovelisted questions concerning transmission
and traffic, the Committee unanimously
issued the following recommendation,
which contains the nucleus of the entire
organizational structure of the CCIF and
later of the ITU Consultative Committees:
" Considering:
that the financial and executive control
of the international telephone network
should in each country remain in the hands
of the Minister responsible to Parliament;
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that to facilitate understanding between
administrations for the purpose of shortening
and speeding up operations, a single organ
is required consisting of officials generally
having a high rank in each of the administrations and familiar with technical and,
so far as possible, administrative questions;
Recommends:
that the Preparatory Technical Committee
should become a permanent International
Consultative Committee completely responsible for preparing the organization of
international telephony in Europe and,
pending its establishment, for ensuring
unity of view in the international telephone
service and centralizing all technical and
statistical information relating to international telephony in Europe. This Committee shall be called the " International
Consultative Committee on Long-Distance
Telephony ".
The recommendations issued by this International Consultative Committee should
propose standards for long-distance telephony with which the various European
countries, in their own interest as well as
in the general interest, are invited to conform
as strictly as possible. "

II. 1st and 2nd Plenary Assemblies (Paris,
1924 and 1925)
1. The administrations represented in the
Preparatory Technical Committee immediately endorsed the proposal to set up the
International Consultative Committee on
Long-Distance Telephony, the 1st Plenary
Assembly of which was held in Paris from
28 April to 3 May 1924.
The six original countries which had taken
part in the Preparatory Committee were
joined by:
Austria,
Czechoslovakia,
Denmark, Finland, Germany, Hungary,
Latvia,
Luxembourg,
Netherlands,
Norway, Poland, Roumania, Sweden and
Yugoslavia, making a total of 20 European
countries.
The Preparatory Committee's recommendations of 1923 were confirmed in
Paris in May 1924, it being specified that:
" i) the new Committee would be designated:
" International Consultative Committee
on Long-Distance Telephone Communications " (abbreviated to CCI);
ii) it should in principle meet once a year;
[iiiJ on grounds of efficiency, a Standing
Committee should be set up composed
of delegates from the countries concerned
in establishing international connections
and considering preliminary projects or
projects for new international telephone
lines submitted to it by administrations. "
2. A Permanent Secretary, based in
Paris, was designated in the person of
Mr. Georges Valensi, engineer of the
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2nd CCIF Plenary Assembly (Paris, 1925)
French Administration. Mr. Valensi's
career was henceforth to be identified with
" his " Committee. He was to be the kingpin of this highly productive international
body, which was active from 1924 to 1956.
He was successively Secretary-General, and
from 1949, after the Atlantic City Conference, Director, of the CCIF. It was
largely due to the energy and outstanding
qualities of Mr. Valensi that the title of
" Director " was conferred at Atlantic City
in 1947 on the high officials of the ITU

who headed the Consultative Committees.
By a strange premonition of what the
official title of his post would be from 1949
onwards, one of the founding members of
the CCIF, Mr. H. Fossion (Belgium)
concluded his excellent article 6 published
in 1938, describing the 15 years of the
CCIF's existence, with the following
description of Mr. Valensi's role:
" Since the very beginning of the CCIF, he has
admirably co-ordinated and also admirably
directed the activities of this body. "

3. The Standing Committee referred to in
Hi) above and which in fact acted as
governing body was only to last from 1924
to 1926. From the very outset, the new
Consultative Committee divided the work
up among Committees of Rapporteurs
consisting -of officials particularly competent in a given field.
At the very beginning, the CCI set up
three such Committees, for:
— " Transmission ";
— " Line maintenance and supervision ";
— " Traffic and operations ".
These Committees will increase in number
over the years, reaching 11 in 1956.
4. A 2nd Plenary Assembly met in Paris in
June 1925.
5. Among the numerous questions dealt
with in 1924 and 1925 and which resulted
in the issue of recommendations, other
than those dealing with the statutory
organization, particular reference should
be made to the following subjects, in which
the impetus given at that time to international telephony is still visible in the
international network:
i) Transmission
— measurements of performance of
telephone sets,
— choice of transmission unit (decibel
and neper),
— standard specifications for a longdistance international cable (including
the basic specifications for Pupin coils
and repeaters),
— interconnection processes for 4-wire
circuits,
— combination of telegraph and telephone circuits in the same cable;

Mr. Georges Valensi
the young Secretary-General of the CCIF

the Director of the CCIF

G

Op. cit. (see footnote 5), page 342.
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ii) Maintenance
— basic measurement equipment for
maintenance (" hypsometers " (level
measuring sets), etc.),
— choice of a single frequency for
maintenance measurements,
— measurements (at that time, voice
measurements) of crosstalk,
— codes of practice for maintenance
and fault detection;
iii) Operation ancl tariffs
— standard formula for arrangements
between administrations for opening
a telephone relation,
— study on bases for calculating international telephone rates.
6. Mention should also be made of two
very particular subjects, which loomed
large on the agenda at that time:
a) study of electromagnetic induction
phenomena caused by " strong currents " (electric power lines or traction
installations): dangers and risks—
sometimes mortal—of acoustic shocks;
b) protection of cables against electrolysis
(corrosion of telephone cables, particularly near tramway lines).
These two subjects are still under study.

7

III. The CCI achieves official status (International Telegraph Conference, Paris, 1925)
September 1925 was a milestone in the
history of international telephony. Until
then, the International Consultative Committee on Long-Distance Telephone Communications had acted as a kind of private,
provisional organization. In the space of
two years, it had already carried out some
very far-reaching studies which would have
strained the capacity of any single administration acting independently. Its recommendations had considerably facilitated
the establishment, junction and operation
of the first long-distance underground
cables. The administrations realized that
the establishment and commissioning of
new international circuits was rendered
much easier by the existence of the CCI
recommendations. It had therefore proved
in less than two years that it met a genuine
need.
This was the prevailing mood at the
opening in Paris, on 1 September 1925, of
Covered by Study Groups V and VI,
respectively, of the present CCITT.
7

The question of the CCI's relations with
the League of Nations' " Consultative and
Technical Commission on Communications
and Transit" was also a general policy
problem which had given rise to inconclusive
8
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the International Telegraph Conference
which was to decide, inter alia, on the
ultimate organization of international
telephony. Was the CCI to retain its
provisional, unofficial status? Was the
International Telegraph Union to remain
aloof from questions of telephony? Would
the International Bureau in Bern set up a
central technical study service for telephony, telegraphy and radio matters ?
These various proposals had already been
made.8
As frequently occurs in such circumstances, a compromise was reached on the
following lines:
— the International Consultative Committee
for Long-Distance Telephone Communications was officially recognized and
attached to the International Telegraph
Union, while being allowed to select its
own bureau, fix its own rules of procedure
and decide on its methods of work;
— an international Consultative Committee
for Telegraph Communications was also
set up, and the German Administration
was requested to make the preparations
for its first meeting.
From 1 November 1926, the date on which
the decisions of the International Telegraph
Conference (Paris, 1925) came into effect,
the International Consultative Committee
on Long-Distance Telephone Communications therefore had legal existence within
the framework of the International Telegraph Union at Bern.
IV. The 3rd CCI Plenary Assembly (Paris,
1926)
1. The 3rd CCI Plenary Assembly met in
Paris from 29 November to 6 December
1926. Welcoming the decision taken by the
Paris International Telegraph Conference
(1925), it undertook the revision of the
CCI's organization. The canvas had been
enlarged. The organization was now officially recognized. The next step was to
regulate its relations with its sister organizations and consider whether the working
methods adopted at the start were geared
to meet the new situation.

pattern for the organization of the successive International Consultative Committees
of the ITU.
The CCI has three main organs: the
Plenary Assembly, the Committees of
Rapporteurs ,9 and the General Secretariat :10
— the role of the Plenary Assembly is to
accept, reject or modify the reports submitted by the Committees of Rapporteurs;
— the task of the Committees of Rapporteurs
is to make a thorough study of new
questions in order to submit to the following Plenary Assembly a detailed report on
each question, together with appropriate
draft recommendations. The work of each
Committee of Rapporteurs is directed by
a Chairman;
— the General Secretariat arranges the
various reports submitted by the Commitees of Rapporteurs and prepares for
the next session of the Plenary Assembly.
2. Technical collaboration is established
between the CCI and all the technical
bodies dealing with questions likely to
have a bearing on international telephony,
i.e.:
— the International Telegraph Consultative
Committee,
— the Technical Radio International Consultative Committee,
— the International Union of Railways
(IUR),11
— the International Electrotechnical Commission (IEC),
— the International Conference on Large
High Tension Electric Systems (CIGRE),11
— the International Union of Producers
and Distributors of Electrical Power
(UNIPEDE),11
— the International Telephone Committee
of the International Chamber of Commerce,
— the International Union of Tramways,
Local Railways and Omnibuses,11
— the League of Nations' Consultative and
Technical Committee on Communications
and Transit,
— the International Broadcasting Union.

The CCI statutes were established. The
form which they assumed fixed the organization of the CCIF until its end in 1956
and, even afterwards, were taken as the

The Telegraph Union's International
Bureau was authorized to attend, in an
advisory capacity, the Plenary Assemblies
of the CCI and, if it was considered
useful, participate in the Committees of
Rapporteurs dealing with questions of
organization- traffic, operation and tariffs.

discussion at the 2nd Plenary Assembly
(Paris, 1925).
9
Now known as " Study Groups ".
10
Now designated " Specialized Secretariat ".
11
To solve the complex and important
problem involved in the coexistence of telephone lines with power or traction lines, it

very soon became clear that the findings of
properly conducted experiments would be
required. Hence a " Joint International
Committee for Tests relating to the Protection
of Telephone Lines " (CMI) was set up in
Bern in February 1927 under the direction
of the CCI. This Joint Committee still exists,
but with considerably reduced activities.
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Finally, even before the International
Radio Technical Consultative Committee
(set up by the International Radio
Conference, Washington, 1927) had met,
a high official of the Netherlands Telegraph
Administration (responsible for organizing
the first meeting of this new Committee)
was invited to take part in the work of a
CCI Committee of Rapporteurs studying
questions relating to the co-ordination of
telephony and radiotelephony.12 This
marked the beginning of a highly successful
collaboration, in view of the expansion in
transoceanic telephony, particularly in the
years immediately before the Second
World War. These communications
depended at the time entirely on radiotelephone circuits (via cables and HF radio
circuits).13

establishment of a laboratory in which the
European Telephone Transmission Master
Reference System would be installed. This
system, referred to as SFERT, was to serve
as a basis for the comparison of working
standards used by the various telephone
administrations in monitoring the transmission quality of subscriber telephone
sets; it was to serve, as it were, as the
international standard " metre " for longdistance telephone transmission. The Como
Plenary Assembly (1927) decided that two
identical basic systems should be installed,
in New York and Paris, with a view to
fixing uniform national working standards
in America and Europe. The AT&T built
these equipments and donated those
intended for Europe to the CCI.

V. 1926-1931. Plenary Assemblies at Como
(1927, 4th), Paris (1928, 5th), Berlin (1929,
6th), Brussels (1930, 7th) and Paris (1931, 8th)
1. In September 1927, the CCI held its
4th Plenary Assembly in Como, to mark
the centenary of Volta's birth in that town.
The 5th, 6th, 7th and 8th Plenary Assemblies met in Paris (June, 1928), Berlin
(June, 1929), Brussels (June, 1930) and
Paris (September, 1931) respectively.
In 1930, the CCI broke the bonds which
had confined it to the European countries
when the American Telephone and Telegraph Company (AT&T), the powerful
company with the monopoly of trunk and
international telephone communications in
the United States, joined the CCI by
officially announcing its collaboration at
the 7th Plenary Assembly (Brussels, 1930).
It had already provided invaluable assistance in the development of the reference
system for telephone transmission set up
at CCI headquarters, and two of its
representatives had attended the 5 th
Plenary Assembly (Paris,
1928) as
observers.
2. The European Telephone Transmission
Master. Reference System (SFERT)—At
Como in 1927, a Committee of Rapporteurs14 was entrusted with the study of all
questions relating to the quality of telephone transmission, and particularly the
12

5th Committee of Rapporteurs.

In transmission, studies were conducted on the
stability conditions of 2-wire and 4-wire
circuits equipped with repeaters, the main
specifications for the supply of a " multiple
telephony installation using HF carriers"
(2- or 3-channel telephony), special repeaters
designed for programme broadcasting, the
adaptation of telephone circuits for image
transmission (phototelegraphy) and the definition of noise at the terminals of an international circuit and the permissible limits of
such noise.15
In maintenance, the variations in time of the
transmission loss in a circuit, transient
phenomena (and permissible limits for circuit
dissymmetry) were already under study.
There were two Committees dealing respectively with telephone operation and tariffs as
quite distinct subjects; they considered,
inter alia, the following questions:
i) — conditions to be met by call meters
installed on the international operator
position;
— the possibility of merging into a single
service those dealing with preavis calls
and personal calls used in North
America—Europe (radiotelephone) relations; 16
— possibility of increasing the maximum
duration of calls prescribed by the
telephone regulations;
— determination of the number of circuits
required to handle a given traffic
volume so that the waiting time does
not exceed a prescribed value, etc.
ii) — leasing conditions of an international
circuit (minimum duration of one year);
— rates for the use of circuits for programme transmissions.

SFERT installations
The SFERT Laboratory was officially
inaugurated on 16 June 1928. It was
housed in premises given to the CCI by
the French Government and situated at
the Conservatoire des Arts et Metiers,
292, rue Saint-Martin in Paris, where it
remained until it moved to Geneva in
January 1949.
clearly demonstrated the rapidity with which
this new technique was developing.

13

During the 3rd Plenary Assembly (Paris,
1926) an exhibition of measuring apparatus
for long-distance telephony and long-distance
cable equipment components was held in
Paris in the building intended to house the
Carnot automatic exchange. This exhibition

3. The scope of CCI studies was widened
as a result of the rapid development of
long-distance underground cables, together
with their repeaters, and the establishment
with these media of arteries linking up the
European capitals and large towns:

14

Now CCITT Study Group XII.

The specification of special equipments
for international multiple (" conference")
calls is already contemplated. It has not yet
15

4. The findings of all these studies were
enshrined in a large number of recommendations. The CCI Books published after
each of the Plenary Assemblies, and
already distinguished by colour (White
Book, Pink Book, etc.), constantly increased
in thickness. The Yellow Book published
after the 7th Plenary Assembly (Brussels,
1930), already appeared in four volumes,
with a total of 1500 pages. The number of
delegations and participants also showed a
constant increase at each Plenary Assembly.
In 1930, there were 32 countries members
been covered by an official CCITT recommendation.
16
This question was not solved until the
CCITT Plenary Assembly of Geneva, 1964,
and preavis calls did not disappear from the
Telephone Regulations until the World
Administrative Telegraph and Telephone
Conference (Geneva, 1973).

TELECOMMUNICATION JOURNAL - VOL. 43 - III11976

189

1876

of the CCI, 26 of which, including the
USSR, member since 1926, were represented at the Plenary Assembly.
VI. 9th Plenary Assembly (Madrid, 1932)
1. The 9th CCI Plenary Assembly, devoted
exclusively to the study of questions
relating to operation and tariffs, was held
in Madrid in September 1932. This partial
meeting was organized in the Spanish
capital to coincide with the International
Telegraph and Radio Telegraph Conferences following the International Telegraph Conference (Paris, 1925), and the
International Radiotelegraph Conference
(Washington, 1927).
2. The International Telegraph Conference
(Madrid, 1932) met to revise and supplement the " Telephone service " section
which then formed part of the Telegraph
Regulations17 adopted by the Paris
Conference in 1925, so that the CCI
considered that it could not remain indifferent to the problem. Under a recommendation adopted by the Berlin Plenary
Assembly, it had been decided in 1929 to
set up within the CCI a " Committee for
the Revision of the Telephone Regulations
This Revision Committee was
constituted by the Committees of Rapporteurs whose terms of reference encompassed studies relating to all matters
affecting traffic and tariffs.
The proposals of the Revision Committee
were transmitted at the appropriate time
to the administrations to serve as a basis
for their suggestions to the Conference.
Experience showed that the establishment
of the Telephone Regulations annexed to
the Madrid International Telecommunication Convention together with the
Telegraph Regulations had been considerably facilitated by the work of the CCI
Revision Committee. It was therefore
agreed that a similar Revision Committee
would be appointed before each international telegraph and telephone conference.
3. The two Consultative Committees, on
" telegraphy " and " radio ", which had
been established by the International
Telegraph Conference (Paris, 1925) and the
International Radiotelegraph Conference
(Washington, 1927), respectively, had
operated in conditions quite different from
17

See the following article: "History of
regulations governing the international telephone service " in this issue of the " Journal ",
pages 203-205.
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those of the " International Consultative
Committee on Long-Distance Telephone
Communications ", although it had been
the latter which had inspired their creation.
For one thing, they had no permanent
secretariat. Furthermore, their role was
exclusively technical, and they had no brief
for matters relating to operation or tariffs.18
At the International Telegraph and Radiotelegraph Conferences held in Madrid in
1932, a proposal was made, and strongly
supported, for the purpose of standardizing
the modus operandi of the three Consultative Committees.
The question was thoroughly debated
throughout eight strenuous meetings of an
ad hoc committee made up of the heads of
the main delegations.
It was only natural that the delegates
who had not been concerned with the
study of matters affecting the development
of international telephony should find it
strange, for example, that only the
Telephone Consultative Committee should
have a permanent secretariat. It had to be
explained that the responsibilities of
the International Telephone Consultative
Committee could not be regarded as akin
to those of the two other Committees.
There was no doubt that the former had a
much more exacting role. It was required
to carry out studies relating to the installation, maintenance and protection of longdistance cables containing not only telephone circuits but also important telegraph
links, which for the European countries as
a whole represented a sizeable capital
investment. These studies should therefore,
by definition, be continued methodically
and without interruption; they called for
a steady supply of up-to-date documentary
material embodying the constant technical
innovations. The same applied to the
important problems relating to the protection of open-wire lines, the measurements
required for the stringent adaptation of the
technical characteristics of lines and
equipment, the preparation of codes of
practice designed to ensure a consistently
high standard of transmission, the correct
routing and rapid setup of calls, and
finally, the laying of the foundations of a
rational tariff system.
The Special Committee meeting in Madrid,
after considering the situation, made a
See article by Mr. H. Fossion, op. cit.
(see footnote 5).
18
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proposal, which was approved, that the
Conference should confirm in principle the
organization which the International Telephone Consultative
Committee had
adopted. Only certain minor changes were
made in its rules. The organization of the
two other Committees was revised in order
to align it more closely with that of the
Telephone Committee, but still no permanent secretariat was created. It was
decided, on a proposal by Germany, that
the three Committees would in future be
known respectively as:
— International Telephone Consultative
Committee (CCIF),
— International Telegraph Consultative
Committee (CCIT),
— International Radio Consultative Committee (CCIR).
VH. 1933-1939: Xth, Xlth and Xllth CCIF
Plenary Assemblies19
1. The CCIF was then able to continue
undisturbed until the outbreak of the
Second World War in September 1939.
One of the subsidiary changes introduced
in the organization by the International
Telegraph Conference (Madrid, 1932) was
that the Plenary Assemblies should now
meet at two-year intervals instead of
annually.
Thus the Xth, Xlth and Xllth Plenary
Assemblies of the CCIF were held in
Budapest (September, 1934), Copenhagen
(June, 1936) and Cairo (February, 1938).
Like the Madrid meeting, the Cairo
Assembly was convened to coincide with
the International Telegraph Conference
(February-April, 1938), so that its agenda
was confined to questions of traffic,
operation and tariffs.
2. The International Telegraph Conference
held in Cairo again turned to the question
of the thorough alignment of the modus
operandi of the three Consultative Committees, for example, by abolishing the
Permanent Secretariat of the CCIF, but
the proposal submitted to this effect failed
to obtain sufficient support and was
rejected by the Telephone Committee. To
obviate any misunderstanding, this Committee unanimously voted for a statement
to the effect that the CCIF, with its
existing system of operation, gave complete
After the International Telegraph Conference (Madrid, 1932), the CCIF Plenary
Assemblies were numbered with Roman
figures.
19

1976

satisfaction and that there was no need for
any change. This statement was approved
by the Conference.
3. While questions relating to operation
and tariffs were discussed by the Xllth
Plenary Assembly (Cairo, 1938) all technical questions under study since 1936
were considered at a meeting of the
Technical Rapporteurs Commissions in
Oslo in June 1938. Through a special
procedure of the Xllth Plenary Assembly,
this meeting had been empowered to
approve any technical recommendations
which might be submitted. This procedure,
coupled with the importance of the results
achieved in 1938 and the very large number
of participants, conferred on the Oslo
meeting the character of a genuine Plenary
Assembly (PA XII bis\ . . .). It was the last
to be held before the 1939-1945 War.
4. CCIF studies are becoming increasingly
precise. A terminology has been adopted,20
concepts have been clearly defined, the
engineers all speak the same language and
the definitions21 created are so rigorously
formulated that most of them continue to
be used nowadays in transmission.
However, the CCIF is more than a mere
telephone academy. More and more new
recommendations are issued. A scrutiny of
the 1935 White Book, consisting of four
specialized volumes:
• Volume II — Protection
© Volume III — Transmission, definitions,
recommendations, specifications
• Volume IV — Quality of transmission
and maintenance
• Volume V — Operation and tariffs
as well as Volumes I bis (1936) and I ter
(1938), provides a very accurate picture of
technical developments in international
telephony in Europe on the eve of war.
5. At the Oslo meeting in 1938, the basic
characteristics of carrier systems on
unloaded international circuits are defined
as follows:
— a carrier spacing of 4 kHz with a band
of 300-3400 Hz for the actual telephone
channel,
An " International Telephone Vocabulary
in six languages " (.Editions Eyrolles, Paris,
1938) was published by the CCIF. It was
drawn up and revised with the assistance of
the Administrations of Belgium, France,
Germany, Great Britain, Italy, Sweden,
Switzerland, United States (AT&T) and the
USSR. This vocabulary, copies of which are
now unfortunately extremely rare, still re20

— assembly of telephone channels in 12
in a " group " in the band 12-60 kHz,
— a maximum permissible spacing of
2 Hz for a frequency of the carrier
telephone channel (accuracy of virtual
carrier frequencies).
These characteristics still govern the design
of carrier systems.
The permissible delay times and stability
conditions of circuits were also defined.
The use of loaded lines (Pupin coils) for
long-distance cable circuits represented at
that time a standard practice in the installation of large transmission arteries. The
minimum permissible circuit loss gives rise
for echo considerations to refined calculations. The CCIF had first of all to define,
by subjective assessment, the standard echo
curve permissible for a person speaking as
a function of the delay time. The studies
carried out by Bell Laboratories provide a
basis for the plotting of such a curve.
Recommendations are issued on echo suppressors (value of blocking time, optimum
points of installation of these suppressors).
Noises (definition of the characteristic
curve for the psophometer filter network
with a special curve for sound programme
circuits) and crosstalk are strictly defined
parameters for international circuits. This
required the prior definition of the impairment of transmission quality due to circuit
noise.
Advanced studies were carried out on
means of restricting the variations in
circuit loss (repeater specifications), taking
into account the quite recent invention of
negative feedback amplifiers.
The last CCIF meeting to take place before
the outbreak of hostilities in September
1939 was that of the Sub-Committee on
Wide-band Cable Carrier Systems (London,
December 1938). At the behest of the
Secretary-General of the CCIF, it devised
a draft plan for dividing the band (4 MHz
wide) of frequencies transmitted by a
coaxial pair into telephone channels each
occupying 4 kHz, with free intervals for the
line regulating and maintenance pilots.
presents a most useful reference work for
translators and has never been surpassed.

6. The specifications of circuits for sound
programme transmissions and carrier
circuits for voice-frequency telegraphy
continue to be studied in conjunction with
the broadcasting organizations and the
CCIT telegraphy experts respectively.
7. The Oslo meeting drew up 50 pages of
precise instructions for the setting up and
maintenance of international telephone
circuits. They constitute the framework of
the future Volumes IV of the CCITT
Books. Oslo also established a Standing
Sub-Committee for Maintenance, later to
become a full Committee.22
8. Two special publications distinct from
the volumes containing the CCIF recommendations and adumbrating the present
CCITT GAS handbooks, dealing with
subjects which are not specifically international,23 were issued in 1939 by the
CCIF after their texts had been approved
at Oslo. These were:
— the " Recommendations for the protection of underground cables against
electrolytic corrosion "; and
— the " Directives concerning the protection of telecommunication lines
against harmful effects from electricity
lines ".
9. The Oslo meeting in 1938 made the
first approach to the specification of a
signalling system for semi-automatic international operation. These specifications
had been worked out by the Committee of
Rapporteurs dealing with transmission
studies. A special section (only ten pages)
entitled " Signalling in the international
manual service " thus appears in Volume I
ter of the Oslo White Book. This was the
seed from which the 750 pages of
Volume VI of the CCITT Green Book
(1972) eventually sprang.
The 500/20 Hz signalling units still used to
international
manual
equip
circuits
(Recommendation Q.l, Volume VI of the
CCITT) were defined in Paris in 1926.24
The signalling system for the semi-automatic service (two frequencies, 600 and
750 Hz),24 the description of which covered
only five pages in Oslo, was, perhaps
It will be noted that neither title of these
two publications includes the word " international ".
23

These are the systems which have been
listed (see Recommendation Q.7, Section A,
note 1, Volume VI of the CCITT) since 1964
as international signalling systems No. 1
(manual units) and No. 2 respectively.
24

21

With their English and German translations.

22

Now CCITT Study Group IV.
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fortunately, prevented from being installed
by the start of the war.
In its wisdom, the Oslo meeting established
a Standing Sub-Committee for Signalling
to carry on the most thorough possible
studies in this field. This Sub-Committee
later became what is now CCITT Study
Group XI.
10. In telephone operation, Oslo was also
the scene of the first attempts to introduce
a " demand " service in the international
service, without call-back of the caller, on
the pattern of the trunk system already in
general use in the United States.
VIII. General European Interconnection
Programme
Meeting at Copenhagen in 1936, the Xlth
Plenary Assembly took the important step
of setting up a " Joint Committee for the
General Interconnection Programme in
Europe" which was asked to prepare
directives for the routing of international
calls in Europe. This " General Interconnection Programme " placed on a consistent European footing the " short-term and
long-term work programmes " which the
CCI had initiated in 1924.
The rare records found in the archives in
connection with the CCIF's planning
activities constitute invaluable historical
documents concerning telecommunication
history. A number of publications ranging
from 1923 to 1938 are illustrated by maps
representing the successive stages in the
installation in Europe of international
arteries using long-distance underground
cables. One remarkable point is that, at
about 1930, the cable routes reflect quite
closely the present-day network of
European motorways, and a geographercum-sociologist might find it rewarding to
study traffic trends and the governmental
priorities assigned to particular relations.
One, perhaps rather optimistic, report
reviewing the development of the international telephone network before the war
affirmed that " any European subscriber
was virtually able to speak to any other
European subscriber with generally highly
satisfactory conditions of audibility without
having to wait on average more than
15 minutes for the connection
Owing to
the cost of calls, however, the traffic
volume was relatively low by present
standards and bore no relation to the
present existing level.
The CCIF published tables (square grids
with 80 entries) showing for the whole
192

world the international telephone relations
available to the public. These relations are
very numerous, and the grids show an
impressive number of crosses denoting a
relation " open to the public ". However,
the entries in this grid must be regarded as
symbolic and theoretical in character
rather than representative of genuine
traffic flows.
IX. The Second World War—the CCIF closes
down for the duration
In the initial phase of the Second World
War (1939-1940), before France was
invaded by the German Army, the CCIF
Secretariat transferred from Paris to
Vendome (Loir-et-Cher), removing the
most important records of the CCIF and
the CMI, while the SFERT Laboratory
moved from Paris to a location in the
suburbs of Limoges the most valuable
standard equipments in its possession;
these precautions seemed essential to avoid
damage from bombing or shelling. At the
same time, the Secretariat and the SFERT
Laboratory were reduced to a skeleton
staff, and all work ceased.
Activities were not resumed until the
liberation of Paris (headquarters of the
CCIF Secretariat and the SFERT Laboratory) in 1944; the CCIF Secretariat
started up again (with a reduced staff) so
that a CCIF Plenary Assembly could be
held in October 1945.

D. The CCIF after the Second World War
(1945-1956)
I. The CCIF resumes activities (Xlllth and
XlVth Plenary Assemblies—London, 1945—
Montreux, 1946)
1. The main task of the Xlllth CCIF
Plenary Assembly held in London in
October 1945, only six months after the
cessation of hostilities in Europe, was to
deal with the problem of restoring the links
between the European countries which had
been destroyed by the ravages of war.
Following a survey by the CCIF Secretariat,
a list of European international circuits to
be restored for the public service as a
matter of priority was compiled in London.
2. The list of circuits is very short: 475
circuits (length over 100 km), of which 68
were for the London—Paris link alone. It
is a measure of the catastrophic state of
the European international telephone network at the end of the war, caused by
bombardment and the systematic destruc-
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tion of repeater stations in the European
long-distance telephone cable network.
This network had been of major strategic
importance for the armies, and substantial
projects had been carried out throughout
the war to extend the network for the
benefit of the general Army Headquarters.
Under the stimulus of war, transmission
techniques made giant strides between 1939
and 1945: carrier systems and voicefrequency telegraphy to connect up teleprinters became standard military equipment. In 1944, the American forces spread
throughout Europe their long-distance
communication equipments. These derived
directly from the equipments in service in
the American civil network, the specifications of which had served as a model for
the CCIF studies just before the war. Thus
the outline specifications which the CCIF
had drawn up in 1938 were fortunately
available to canalize all these technical
developments in essentially the same
directions on both the Allied and the Axis
side.
3. However, the Xlllth Plenary Assembly
(London, 1945) was not a mere civilian
carbon copy of the " long lines" of
SHAEF (Supreme Headquarters Allied
Expeditionary Force), and it launched a
precise study programme. The purpose was
to set up a new high-velocity transmission
network incorporating the latest advances
made with carrier systems, with the
objective of making a high-speed demand
service available to the public users of the
international telephone network by 1950.
The CCIF was already considering the
specifications of circuits for television
transmission. These studies, launched
before the war, were resumed immediately
afterwards once a short list of questions
had been drawn up after severe screening.
4. The XlVth Plenary Assembly met at
Montreux in October 1946. An intensive
programme of work and meetings had been
completed in the year between the Xlllth
and XlVth Plenary Assemblies. However,
only one volume of the Yellow Book
(Volume I) was published after Montreux:
apart from the report on the Plenary
Assembly, it merely contains recommendations relating to operation and tariffs.
The other decisions adopted by the
Assembly, particularly with regard to
transmission, remained in the form of
cyclostyled documents and were not published in the form of recommendations
recapitulating all the decisions adopted
until after the XVth Plenary Assembly
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(Paris, 1949)—Volumes II to IV of the
Yellow Book. Among the innovations made
by the Montreux Plenary Assembly,
mention should be made particularly of the
rules governing the numbering of circuits
and the use in telephone quality measurements of the affaiblissement equivalent pour
la nettete concept (AEN = articulation
reference equivalent). This new concept,
however, is only tentatively advocated by
a recommendation to the effect " that the
provisional tendency should be to establish
transmission projects using the AEN in the
future
. For some time to come, the
AEN will loom large in the discussions of
the Study Group responsible for transmission quality.
II. ITU Plenipotentiary Conference (Atlantic
City, 1947). Decisions adopted concerning the
CCIF
1. In the few pages which he devotes to the
ITU Consultative Committees, Codding25
has the following to say concerning the
Atlantic City Conference:
" The important thing to be noted about
the attitude of the Atlantic City Conferences
toward the Consultative Committees is that
none of the delegates contemplated any
fundamental change in their functions. It was
generally agreed that the Committees had
performed in an admirable manner their
important task of making studies and recommendations on the technical and procedural
questions submitted to them.
" According to the Swiss delegate, the Telephone Consultative Committee, the oldest
of the Committees, had been able to prove
its usefulness for over 20 years because it had
been allowed to work ' with complete independence and to adapt itself, according to
the various cases, to the continually changing
needs created by the inevitable evolution of
engineering technique \
" The point of view of the Swiss delegate
was accepted, and the general statutes of the
Telephone Committee, which had been more
or less copied by the other Committees,
were used as the basis for the texts relating
to the CCI in the new convention."
2. The only changes made in Atlantic City
so far as the CCIF was concerned were as
follows:
i) recognition as permanent organ of the
ITU;
ii) transfer from Paris to the new ITU
headquarters in Geneva;
iii) the title of the head of the CCIF is
changed from " Secretary-General " to
" Director ";
25

Op. cit. (see footnote 2), pages 297 and 298.

iv) the members of its secretariat are
taken on as ITU officials and now
come administratively under the
authority of the Secretary-General of
the ITU.
3. A very minor change was introduced in
the wording of the statutes governing the
role of the CCIF. It passed unnoticed not
only by the delegates to the conference,
but it has been almost entirely disregarded
since. The change consisted in amending
paragraph 1(2) of Article 8 of the International Telecommunication Convention
of Atlantic City, which defines the terms
of reference of the CCIF, to read:
" relating to telephony ",
instead of
" relating to international telephony ".
(The pre-Atlantic City wording had been
that of paragraph 1 of Article 37 of the
Telephone Regulations (Cairo, 1938)
annexed to the International Telecommunication Convention, Madrid, 1932.) The
wording of the text of the Convention
relating to the terms of reference of the
CCIF and now (with the addition of the
words " and telegraphy ") of the CCITT26
has not been modified since Atlantic City.
This amendment—the deletion of the
adjective " international "—was to prove
highly significant. Although the CCIF had
confined its activities strictly to studies of
international telephony, the CCITT resolutely engaged from 1957, in a spirit of
technical co-operation, in studies relating
to national networks and set about the
publication of instructional HANDBOOKS, for the compilation of which
special groups were established from 1964
onwards (Special Autonomous Working
Parties, abbreviated to GAS).
The CCITT's working methods, the distinction drawn between recommendations
dealing solely with subjects with international implications and the instructional
texts of GAS handbooks describing trends
and orientations in technology, coupled
with the importance attached respectively
to " international " and " national " subjects, all stem directly from the tradition
forged by the CCIF and maintained until
the present day.
4. Pursuant to the decisions adopted at
Atlantic City, the CCIF Secretariat was
Now 1 (2), Article 11 of the International
Telecommunication Convention
(MalagaTorremolinos, 1973).
26

transferred in 1948 from the apartment
which it occupied at 44, boulevard des
Invalides in Paris to the Maison des
Congres, place Chateaubriand in Geneva
(adjoining the Palais Wilson, to which the
ITU Bureau had been transferred from
Bern 27). The SFERT Laboratory also
moved from Paris to Geneva, being
housed on the same ground floor of the
Maison des Congres as the CCIF
Secretariat.
5. The CCIF staff joined that of the ITU.
At that time, it consisted of a tiny working
nucleus (a Director, two engineers, three
secretaries, a draughtsman, two office
clerks for the Secretariat and five technicians for the Laboratory), almost forming
a family, and constituting a genuine
" autonomous production woikshop ".
There were no interpreters for meetings
and no translators. All the CCIF documents were published in French and the
engineers themselves made any translations
needed. Meetings were held in French and
English, with consecutive interpretation by
the engineers or even by the Director
himself; the statements were often substantially curtailed in the process of consecutive interpretation. The work in Committee did not necessarily suffer from this.
Following the habit acquired as SecretaryGeneral, the Director often summed up the
discussions, finding a unifying or compromise solution which could be given
unanimous support.
The CCIF's roneo machine turned out a
steady stream of documents so that they
could be distributed just in time when
required. A bootstrap operation, perhaps,
carried out in far from ideal conditions,
but one which produced results owing to
the prevailing team spirit.
The way of life of the CCIF and the other
organs of the ITU underwent gradual
changes in the course of merging and
development, but it was a slow evolution,
and one marked by a persistent time-lag.
A new stage was reached in this evolution
when, five years after the end of the CCIF,
all the organs of the ITU were housed in
the new ITU building in the rue de
Varembe.
These features in particular were noticeable
at the XVth Plenary Assembly held in
Paris in 1949—the first to take place under
the Atlantic City system.
Which then took the title of " ITU General
Secretariat
27
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III. XVth Plenary Assembly of the CCIF and
Telegraph and Telephone Conference (Paris,
1949)
1. The Telegraph and Telephone Conference of 1949 was held at the Grand Palais
in Paris from 19 May to 5 August. The
Telephone Committee held 14 meetings,
the Telegraph Committee also 14 and the
Telegraph Tariff Committee 26 meetings.
The Telephone Committee had a membership of 36 countries. The work of the
Telephone Committee was conducted
expeditiously. The Chairman of the
Editorial Committee, Mr. Colt de Wolf,
head of the United States delegation, said
at the end of the Conference that he had
been very favourably impressed by the
working methods of the " Telephone
section " of the Union. The regularity and
flexibility with which the texts had been
submitted to the Editorial Committee, the
competence shown by the Director of the
CCIF in participating in the work of the
Committee, had proved of inestimable
value. The " Telephone section " of the
ITU, he thought, was functioning perfectly.
A proposal to extend the Telephone
Regulations to apply throughout the world
was rejected by the Conference. The
Regulations therefore remained confined
to the " European system ", covering the
European countries as well as the African
and Asian Mediterranean countries,
although it remained of course open to any
other countries wishing to join. The CCIF
was, however, instructed to undertake
studies concerning intercontinental telephone services28 (categories of call,
duration of validity of a call request,
emergency route).
2. Held in the shadow of the Telegraph
and Telephone Conference in Paris (1949),
the XVth CCIF Plenary Assembly which
These studies concerning the intercontinental service were carried out in the period
1951-1954 (priority, preparation charge) and
1954-1956 (possibility of establishing intercontinental telephone regulations). The CCITT
compiled the " Instructions for the intercontinental telephone service " in 1964, subsequently merged with the Instructions in
force until that date in the " European
system " in a single set of " Instructions for
the international telephone service" (Mar
del Plata, 1968).
29
At the XVth Plenary Assembly, there
were eight CCIF officials against 88 ITU
officials, assisted by 74 officials of the French
Administration, for the Telegraph and Telephone Conference (Paris, 1949). The budget
of the TT Conference was fixed at 969 000 Swiss
francs, while the cost of the XVth CCIF
Plenary Assembly was only 28 694 Swiss
francs.
28
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XVIIth CCIF Plenary Assembly (Geneva, 1954)

took place from 26 to 30 July 1949 at the
PTT Ministry in Paris played rather a
Cinderella role, not because of the number
of countries (30, including ten nonEuropean countries), but because of the
time and the resources assigned to it.29
However, the extremely modest scale of
the resources assigned to the CCIF did not
prevent it from doing a most useful job,
as can be seen from an account of the
results achieved by the XVth Plenary
Assembly.
This Assembly had to deal with 154
questions, considered by seven Study
Groups which had submitted their reports
and for which it issued recommendations,
always unanimously. These recommendations were published after the Plenary
Assembly in a five-volume Yellow Book
which, together with the Annexes, contained nearly 1400 pages and which
appeared, in French only, less than nine
months afterwards. We must also add to
the list of publications stemming from the
XVth Plenary Assembly the three following
documents:
— "Instructions for Operators of the European International Telephone Service
(1 January 1950";
— " Recommendations for the protection of
underground cables against corrosion
— " General Interconnection Programme in
Europe and the Mediterranean Basin
(1950-1952)".
These eight publications were issued by the
CCIF Secretariat, which compiled the
texts and corrected the proofs.
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IV. XVIth Plenary Assembly (Florence, 1951).
Studies concerning international semi-automatic
operation—XVIIth Plenary Assembly (Geneva,
1954). Recommendations in favour of the
merger of the CCIF and the CCIT
1. The work of the CCIF, so successfully launched, proceeded uninterruptedly
throughout the following years. After
Florence, nine publications appeared,
including three supplementary volumes of
the Yellow Book.
The XVIth Plenary Assembly (Florence,
1951) approved the text of a new edition
of the " Recommendations for the protection of underground cables against electrolytic corrosion". On the subject of
transmission, studies relating to television
transmission, with a specification of tests
in transient conditions, together with those
on circuits established on radio relays
(after a precise division of the responsibilities devolving on the CCIR and the CCIF
respectively) are the most important points
to be noted. In telephonometry, the
method involving the use of AEN described
above was now considered as practicable,
and stages were laid down for its implementation.
2. The main innovation in this period was
the launching of CCIF studies in a new
field—that of international automatic
operation. At the time, of course, only
international semi-automatic operation was
involved. A delegate with the temerity to
envisage a fully automatic international
service was severely admonished in the
meeting by the Director himself to confine
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his activities to the strict framework of the
questions assigned to his Committee. But
it did mark the first stirrings of a trend
which, through the intermediary of
subsequently impelled the
" signalling
CCIF and then the CCITT to lift its sights
above long-distance lines and transmission
arteries (together with their manual operation) to include the exchanges also; in
other words, to deal with the telephone
network as a whole.
The studies covering the international
semi-automatic service spill over into a
number of study periods, so that a flashback is called for at this juncture. Initiated,
as we have already pointed out, at Oslo in
1938, they had been very actively resumed
in 1947, on a much more thorough basis.
The CCIF and its Operation Committee
had attached itself initially to the task of
defining the manner in which such operation would be carried out. The field
appeared as a complete terra incognita; the
language difficulties involved, the reactions
of subscribers on being addressed by an
operator in a foreign country not speaking
their language, aroused considerable misgivings. At Stockholm in 1948 the representatives of the operating services insisted
that the outgoing operator should be able
to call upon the services of a " language
assistance operator " on a call already set
up automatically. This was a far-reaching
decision, since, apart from requiring an
additional " line signal ",30 it also called
for the sending of a " language digit " to
designate the language which the assistance
operator in the country of destination
should be able to speak. This is the system
now used for all international semiautomatic and automatic31 calls, which
are now numbered in the millions every
year, and which has become the rule for
all standardized international signalling
systems.32
It was later discovered33 that the misgivings expressed in 1948 were scarcely
warranted, but it was too late to change
the policy. In 1947-1948, the problem for
the CCIF was to define the necessary
signal code and to specify signalling
systems.
There were two competing systems at the
time; one with a single frequency, the
other with two frequencies, both of course
using registers. A third proposal, involving
30

And not an " inter-register signal ".

0 designating an automatic call in the
place of the language digit.
31

a multifrequency inter-register code (solution later adopted for CCITT signalling
systems No. 5, R1 and R2) was considered
too expensive at a time when transistors
and many other electronic developments
still lay in the future. At a preparatory
meeting held in Scheveningen in April 1949
for the XVth Plenary Assembly (Paris, July
1949), the main data for the specifications
of the two competing systems had been
defined. Meetings held at six-month
intervals in 1950 and 1951 resulted in the
specifications of both systems being completed before the XVIth Plenary Assembly
(Florence, 1951). This Assembly decided
to carry out tests in real conditions on
these systems, using two test networks set
up among ten countries. An " automatic
operation test committee" (CEA) was
assigned the dual function of supervising
these tests and establishing the final specifications. A panel composed of a representative of each of the countries installing
equipments at the test exchanges met in
most of the countries concerned in 1954
and 1955.
In 1954, before the XVIIth Plenary
Assembly (Geneva, 1954), the CEA Committee had to make a difficult choice
between the two systems, since they both
yielded equivalent test results. The XVIIth
Plenary Assembly adopted a solution
which showed wisdom as great as that of
Solomon: both systems were normalized
(systems now known as CCITT systems
No. 3 and No. 4) but system No. 4 was
recommended when transit operation was
foreseeable.
The first automatic international link was
established between Brussels and Paris in
May 1956. This " world premiere " was
duly celebrated.
However, it was not until 1958 and later
that international semi-automatic and then
automatic operation really got under way
with standardized systems (in Europe,
largely with system No. 4 until recent
years).
3. The XVIIth Plenary Assembly took
many other decisions in addition to those
mentioned above relating to the semiautomatic international service. These
include:
— new standards governing safety conditions
for telecommunication staff in connection
with the hazards arising from short
circuits caused by electricity lines;
Including the most recent ones, for reasons
connected with inter-working.
33
According to a wide survey carried out by
the CCITT (New York meeting, 1966).
32

— standardization of " objective measuring
methods" to calibrate telephone sets,
and definition of an " artificial reference
ear ";
— introduction in transmission of the particularly useful " hypothetical reference
circuit" intended to co-ordinate the
specifications of the components of carrier
systems and carrier systems-based circuits;
— study of coaxial pair systems with a
capacity greater than 960 channels;
— maintenance of groups and supergroups
and automatic circuits.
The scope of the General Interconnection
Programme was widened.
A SubCommittee for the Middle East and South
Asia met in Lahore in 1953 to draw up the
plans of an international network for the
region and for its connection to the
European network.
The XVIIth Plenary Assembly entrusted
the Signalling and Switching Study Group
with the study of the call duration meters
to be installed on automatic circuits for
purposes of international accounting. The
Maintenance Sub-Committee was promoted to a full Committee.34 The Sub-Committee on Rapid Operating Methods35 was
made responsible for the supervision of
semi-automatic operation. The need for
a Committee36 responsible for all basic
problems connected with line transmission,
including radio-relay carrier systems, was
also emphasized.
4. Although it introduced no immediate
changes in the organization of the CCIF,
the ITU Plenipotentiary Conference
(Buenos Aires, 1952) adopted Resolution
No. 2 instructing the XVIIth Plenary
Assembly of the CCIF and Vllth Plenary
Assembly (Arnhem, Netherlands, 1953) of
the CCIT to make known their views on a
proposal to merge the two bodies. At
Arnhem, the Vllth Plenary Assembly of
the CCIT came out against such a move.
At Geneva in 1954, with a majority of
21 to 13 with one abstention, the XVIIth
Plenary Assembly of the CCIF expressed
the opinion that:
" Considering
the increasing similarity between the new
techniques of telegraphy and telephony;
that the international telegraph and telephone services are to an increasing extent
using the same arteries:

the merger of the CCIF and the CCIT is in
the interest of the ITU. "
Now CCITT Study Group IV.
Now CCITT Study Group XIII.
36
Task at present carried out by CCITT
Study Group XV.
34

35
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This merger, in accordance with Additional
Protocol II annexed to the Buenos Aires
Convention, sub-paragraph 2 d), was
decided by the ITU Administrative Council
at its 1955 Session (Resolutions AC/
Nos. 318 and 319) which also decided that
the last Plenary Assemblies of the CCIF
and the CCIT and the 1st Plenary Assembly
of the new CCITT should be held in
December 1956.
V. XVIIIth (and last) Plenary Assembly of
the CCIF (Geneva, December 1956)
1. Thirty-six countries (including 12 nonEuropean) took part in the last Plenary
Assembly of the CCIF. It approved the
replies to 180 questions. A completely
revamped text of the " Directives " (harmful effects from electricity lines) was
approved, together with numerous recommendations including:
— mean permissible value (in picowatts) of
noise at the end of hypothetical reference
circuits (calculated noise) and of an international circuit in service (measured noise);
— standardization of frequency distribution
in coaxial pair systems with more than
960 channels;
— carrier systems on open-wire lines;
— metering of call duration for purposes
of international accounting, and charging
of subscribers in the fully automatic
international service;
— charging for international television transmissions;
— tariff components (for telephone calls
established by means of radio-relay
links37);
— calculation of the number of circuits
required for an automatic international
network with alternative routes.
The XVIIIth Plenary Assembly (Geneva,
1956) placed the emphasis on the fully
automatic international service. Telephone
booths installed by the Swiss Administration at the Batiment electoral where the
Assembly was held could be used by
delegates to dial their calls directly to
Germany, the Netherlands, Brussels,
London, Milan, Paris and Stockholm.
The Plenary Assembly was followed by
the publication of a Green Book in three
volumes (I bis, II bis, III bis) supplementing
and updating the six volumes (I to VI)
published after the 1954 Assembly. All
these volumes of the CCIF Green Book
(Geneva, 1954 and 1956) were published in
French and English.
2. At the meeting in which, amid general
congratulations, the XVIIIth Plenary
According to a cost study following those:
— of 1949: communications on symmetric
pair cable carrier systems;
37

196

Assembly came to an end, and with it the
existence of the CCIF, its Director
reviewed the development of telecommunications and international telephony in
the following terms:
" The CCIF is about to surrender its bachelor
existence for what will undoubtedly be a
very happy marriage with the CCIT. What,
now, is the position with regard to the worldwide network of telecommunication lines ?
We can already guess its development from
the carrier systems on metal lines or by radio
relay link, from submerged-repeater underwater cables, and from high-speed electronic
switchboards. But this world-wide network is
at present embryonic only. "
And, with an uncanny prescience of the
future, unaware of course that the year
1976 would see the publication of this
special issue of the " Journal " including
this retrospective article, he added:
" The 1924 network (when the CCIF was set
up), seems to us now a frail thing, full of
shortcomings. In the same way, the 1956
network will in 1976 seem a poor thing to
the delegates of the new CCITT. It will constitute
the tangible proof that the CCITT has worked
hard and well. "

E. The CCIF's achievements in international telephony over three decades
There are various milestones to give us an
idea of the ground covered by technology
during the CCIF's career, lasting just over
three decades.

1. In 1923, international links were established by open-wire lines, usually borrowed
from the telegraph service. There were very
few European capitals which were linked
up by a telephone service. But by the eve
of the Second World War there were
telephone links between all European
countries and the circuits on these links
were numbered in tens.
The international European network was
destroyed by the war. Table 1, which
recapitulates the number of long-distance
international circuits in Europe at the
beginning of 1946 and the end of 195538
shows the increase which took place in the
number of circuits during this ten-year
period. The total number of international
circuits between these two dates shows an
annual growth of over 25 %. This rate of
increase, however, will come as no surprise
to the reader, because the international
telephone traffic has been growing by
20-30 % since that date.
Large-scale projects for the installation of
long-distance arteries were carried out in
Europe during the 1950s. More coaxial
cables were laid in Europe during that
period than in any other continent.
2. The two photographs illustrate the
progress made between 1924 and 1956 in
telecommunication cable technology. The
first one shows on the right-hand side a
dissected cable, vintage 1924, containing
89 quads, plus two pairs with a diameter of

Table 1
Number of international circuits (over 100 km)
open to public traffic in Europe
country

1st quarter 1946

Austria
Belgium
Denmark
Finland
France
Germany (F.R. of)
Greece
Italy
Netherlands
Norway
Portugal
Spain
Sweden
Switzerland
United Kingdom
total

— of 1954: communications on coaxial pair
carrier systems.
38
Data taken from the " Statistics on Inter-
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4th quarter 1955

15
32
21
14
75
—
—
—
11
25
5
5
48
80
67

129
542
111
34
517
650
6
242
618
86
14
34
158
1092
500

398

4733

national European Telephone Traffic"
published yearly for each quarter period by
the CCIF.

Telephone exchanges
(Swiss PTT Museum, Bern)

Universal
central battery
switching unit
Has/er 1922

1922

DC localbattery disc-type
switching unit
Has/er 1890

1890

DC local battery
exchange Ericsson 1900

1900

1976

A 1924 cable with a Pupin coll
1.3 mm, providing 3 x 89+2 = 269 circuits
(real or phantom, each equipped every
1830 m with a Pupin coil of the type
shown on the left of the photograph). This
represented a considerable weight of
copper. The individual repeaters (with
tubes, the size of an apple) for each
circuit were installed at about 60 km
intervals; the Pupin coils were housed in
special protective casings from which the
leads projected for connection to the cable;
however, before the connection was made,
the cable had to be balanced at the splicing
points, either by crossing over the conductors or by inserting extra condensers.
The second photograph shows, in the
middle, a dissected cable of 1956 whose
four coaxial pairs (in the centre) already
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The CCITT and the development
of telephony since 1956

by
J. LALOU
CCITT

1. Historical background
the International Telegraph and
Telephone Consultative Committee
(CCITT) was created through the amalgamation of the International Telephone
Consultative Committee (CCIF) with the
International Telegraph Consultative Committee (CCIT), t1] part of its work is
naturally concerned with telegraphy and
has been extended to embrace the new
technique of data transmission. For
this special number of the Telecommunication Journal, however, I shall comment
only on its activities in the field of telephony.

A

s

The 1st Plenary Assembly of the CCITT
was held in Geneva at the end of 1956
to organize the new Committee and to
allocate to the new Study Groups the
questions to be studied over the next
period; the results of the Assembly are
given in Volume I of the Red Book.
In particular, pages 82 to 86 of this
volume contain the report of a meeting of
CCIF and CCIT Chairmen and ViceChairmen which served as the basis for
the discussions of the Plenary Assembly.
It emerges from the report that the
working methods of the CCITT were to a
large extent conditioned by a twofold
concern: to lighten the Chairmen's burden
and to prevent delegates from having
to leave their administrations for long
periods of time; this explains some of the
perhaps unexpected differences between
the working methods of the CCITT and
those of the International Radio Consultative Committee (CCIR).
The table shows the organization adopted
by the 1st Plenary Assembly for the Study
198

Groups; their present organization (together with that of the CCIR) is set out in
the insert in the October 1975 issue of
the " Journal". For the purposes of this
article, the Study Groups will be referred
to by the numbers they bear now, irrespective of when the work mentioned
was actually carried out.
A Special Assembly held in Geneva in 1958
in conjunction with an Administrative
Telegraph and Telephone Conference
reviewed the organization of the CCITT;
its proceedings may be found in Volume II
of the Red Book. The results of the other
Plenary Assemblies are given in the following books:
— Ilnd Plenary Assembly (New Delhi,
1960), Red Book, Volumes I bis, II bis
and III to VII;
— Illrd Plenary Assembly (Geneva, 1964),
Blue Book, Volumes I to IV, VI to IX,
and Red Book, Volume Vbis;
— IVth Plenary Assembly (Mar del Plata,
1968), White Book, Volumes I to IX;
— Vth Plenary Assembly (Geneva, 1972),
Green Book, Volumes I to IX.
It is appropriate at this point to pay a
tribute to the memory of Jean Rouviere,
who was elected Director of the CCITT
by the 1956 Plenary Assembly and who
died in 1972 while still in office. Neither his
collaborators nor delegates will ever forget
his human qualities and the important
role he played in launching the new
Committee and expanding its activities.
Mr. E. Hummel, Senior Counsellor, served
as Acting Director until the election of
the present Director, Mr. R. Croze, by
the Vth Plenary Assembly at the end of
1972.
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2. Activities of the CCITT; preparation of
recommendations

2.1 Scope of recommendations
It was in 1956, the year when the CCITT
was established, that the first transatlantic
telephone cable was brought into operation. This was not only a technical
achievement; it provided the North
American network with a direct link
(permitting automatic operation) to other
networks to which the recommendations of the CCIF had been applied more
closely for some time. Thus, the worldwide vocation of the CCITT was made
clear at the outset.
Technical progress in other fields, and in
particular the development of telecommunication satellites and the invention
of the transistor, has had a profound
impact on telephone networks. For almost
20 years the activities of the CCITT have
been intimately linked with the development of telephony. Rather than sum
up the progress of the Committee's work
by reference to the results of each Plenary
Assembly, it seems more appropriate to
describe briefly the main achievements
in each field.
Let us consider first the achievements
which are given expression in the recommendations published in the volumes of
the CCITT Book. As we all know, these
texts are not mandatory; however, they
are accepted by all administrations and
in the developing countries they often
serve as a guide for invitations to tender.
Moreover, the manufacturers of telecommunication equipment, who participate

TELECOMMUNICATION JOURNAL - VOL. 43 - IIIj1976

199

1876

actively (albeit in a purely advisory
capacity) in the work of the CCITT, show
keen interest in these recommendations.

the international telephone service contain
provisions that are much more detailed
and have the status of recommendations.

Technical recommendations must have
at least two functions:

International automatic operation started
to develop under the CCIF I1] and has
continued to expand under the CCITT;
in some countries almost all international
calls are handled fully automatically.

— first, compatibility must be ensured
between the different systems used
in national and international networks;
for example, it is necessary to specify
the frequency and the level of pilots
and frequencies for signalling;
— second, the quality of international
telephone calls must be satisfactory,
and this requires agreement on certain
of the characteristics of national
networks and international circuits.
These two functions are obviously indispensable at international level, but the
activity of the CCITT is not necessarily
restricted to international telephony (see [x]
for the evolution of this subject in the
CCIF).
The best way of ensuring the required
degree of compatibility and quality would
be to standardize the equipments used
in all countries. If the CCITT recommendations performed also this third
function, industry too would benefit, but it
has not been considered feasible to draw
up such specific agreements which might,
moreover, limit the freedom of participating countries. Some CCITT recommendations set out in detail the characteristics of cable conductor pairs or certain
types of equipment, but they rarely
constitute complete specifications.
2.2 Operation and tariffs
Study Group II (Telephone operation and
tariffs) deals with this subject as it applies
to telephony, and Study Group III (General
tariff principles. Lease of telecommunication circuits) lays down the general
tariff principles applicable not only to
telephony but to all public service telecommunications (telegraphy, telex, data
transmission, etc.) as well as the conditions
governing the lease of international circuits.
User facilities are described in article [2].
The recommendations relating to operation
provide uniform procedures to be applied
to the operation of the international
service in various countries. The Telephone
Regulations, an extremely concise, basic
document, make references to these
recommendations. The Instructions for
200

Tariffs are closely related to the financial
equilibrium of telecommunication services;
administrations wish to exercise their full
sovereignty in setting both national and
international tariffs, although the latter
are the subject of mutual agreements.
However, CCITT recommendations describe methods that can be used for calculating both the accounting rates for international accounts between countries and
the charges to be collected from customers,
on the basis of tariff studies carried out
by regional tariff groups; these " basic
tariff elements " are generally applied.
2.3 Signalling and switching
Article [3] deals with this subject from
both the international and national standpoints.
2.4 Transmission
An article on transmission techniques [7]
will be published in a forthcoming issue
of the " Journal ". All factors in this field
are closely interrelated and the need for
international recommendations became
evident very early in the history of the
CCIF.
It is no easy task to assess the transmission quality of telephone calls since
the reaction of subscribers must be gauged
in advance and their opinion is based on
essentially variable physiological and psychological factors. It is for this reason
that the CCIF set up [x] the " SFERT
Laboratory" with a team of operators
to carry out subjective tests (voice and ear)
on subscriber's sets. This activity has been
continued in the CCITT Laboratory.
The reference equivalent method is still
used to ensure that speech is properly
audible to subscribers, but Study Group XII
(Telephone transmission performance and
local telephone networks) is attempting
to work out a method of objective (electroacoustic) measurement. Limits have also
been set on transmission delay, an important factor in calls using a geostationary
satellite.
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Once quality requirements have been
defined, we must ensure that they can be
met in the case of switched connections.
With this end in view, Study Group XVI
(Telephone circuits) drew up the CCITT
transmission plan (long known as the
" new transmission plan ") which makes
use of the possibilities of four-wire circuit
switching and at the same time ensures
satisfactory quality in terms of reference
equivalent, stability and echo reduction.
In addition, several CCITT and CCIR
Study Groups have defined " hypothetical
reference circuits " which are of assistance
in designing transmission systems capable
of ensuring the required quality, in terms
of noise for example, on telephone circuits
and connections.
It was current practice in 1956 to transmit
960 carrier telephone channels on a
standardized coaxial pair of the 2.6/9.5 mm
type. The CCIF even issued a recommendation on a 2700-channel system,
but for the sole purpose of recording
the points on which agreement had been
reached; the recommendation did not go
nearly so far as to define the system. Today
a CCITT recommendation advocates the
use of systems for the transmission of
10 800 channels on a pair of the same type,
and studies are being made of systems
which will perhaps achieve double this
capacity. Studies have also been undertaken
on waveguides and optical fibres capable
of providing an even greater number of
circuits. Study Group XV (Transmission
systems) has standardized various types
of cables (land and submarine) as well
as many transmission equipments such as
the sophisticated echo suppressors required
for satellite circuits and the various modulation stages in carrier systems.
Although the videophone service exists
only at the experimental level and in a few
countries, Study Group XV is already
considering the standards that would be
applicable to an international service.
Joint Study Group Special C (Circuit
noise and reliability) (in conjunction
with the CCIR) has already recommended
target circuit noise levels not to be exceeded
on the hypothetical reference circuits
corresponding to the various transmission
systems under study by the CCITT and
the CCIR. It also examines the reliability
and availability of these systems.

Subjective testing
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of NOSFER reference

Operator speaking
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Objective measurement
of telephone set loudness rating...

... artificial head

... setting up
the equipment ready
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function of frequence is
observed of the cathode
ray screen
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2.5 Maintenance
It would serve little purpose to issue
recommendations defining the ideal theoretical functioning of transmission and
switching equipments if steps were not
taken at the same time to ensure that
equipment characteristics were maintained
and circuits regulated in practice.
Some of the recommendations drawn
up by Study Group IV (Transmission
maintenance of international lines, circuits
and chains of circuits) take the form of
instructions to personnel for the establishment and maintenance of international
circuits involving, for example, the application of a test signal in one country and
its measurement in another; these recommendations therefore bear some similarity
to those relating to operation. Other
recommendations are of a more technical
nature and deal, for example, with
standardization of automatic apparatus
for measuring transmission.
2.6 Digital techniques
As early as 1854, Bourseul was aware that
speech could be transmitted merely by
reproducing variations in pressure, [4]
but he hoped to be able to transmit these
variations by a series of electrical pulses
similar to a telegraph current.
Graham Bell was the first to reproduce
these variations by a " fluctuating electric
current ", and for a century now telephony
has been based almost entirely on this
means of transmitting variations of a
continuous signal (known today as analogue transmission). Yet before the Second
World War speech had been successfully
transmitted by pulse modulation systems,
and in 1938 A. Reeves took out a patent
which described with great precision
the principle of pulse code modulation
(PCM). However, in the absence of
suitable technology, these inventions could
not really be developed at the time.
Subsequently, basic research on the properties of solid-state semi-conductors led
to the development of the integrated
circuit technique which, in turn, made
digital transmission possible, with its
attendant advantages of high resistance
to disturbance, regeneration of the signal
in each repeater, and the possibility of
subjecting the signal to various types
of digital processing. This technology
permits the time-division switching of

pulse trains instead of the space-division
switching of analogue circuits, thus making
it possible to integrate transmission and
switching and to reduce overall costs
considerably.
Analogue techniques developed gradually
along with the telephone networks. There
are now very extensive analogue networks
in which, for reasons of cost, digital
techniques are being introduced at two
very different levels. On the one hand,
many countries have started to introduce
PCM systems to obtain short-distance
circuits and tandem time-division switching
exchanges in local networks. On the other
hand, satellite systems using this technique,
particularly for multiple access, are under
close study.
Study Group Special D (Pulse code
modulation), which was set up by the 1968
Plenary Assembly primarily to investigate
PCM systems (following up a study
launched in 1961 by Study Group XV),
thus found itself faced with a very unusual
problem. It had to begin to define standards
which, at the outset, would be applied
only in certain parts of the networks and
to digital equipments placed in an analogue
" environment ", without jeopardizing the
ultimate goal, namely, compatibility of
such equipments in fully digital networks.
Quality characteristics have been recommended for the terminal equipments of
PCM telephone channels, and studies are
proceeding on the quality of line transmission (with particular emphasis on
error rate and jitter), on the basis of
reference connections.
Recommendations have already been
adopted or will be submitted to the
Vlth Plenary Assembly this year concerning types of cable, digital transmission systems, multiplex equipments,
interface between various equipments,
synchronization of networks, etc.
The possibility of integrating all services
in a single digital network [5] is under
examination, and the work connected with
the study of signalling in specialized
networks (telephony, data transmission)
and in the future integrated service
network [3] has already been shared
out among Study Groups VII (New
networks for data transmission), XI
(Telephone switching and signalling) and
Special D.

3. CCITT handbooks

3.1 Principles
In accordance with the International
Telecommunication Convention,
each
International Consultative Committee
(CCI) must pay due attention to questions
" connected with the establishment, development and improvement of telecommunication in developing countries
in both the regional and international
fields ". In practice, this CCITT activity
takes the form of the preparation of
handbooks; the recommendations, however, are intended for all countries alike.
3.2 Switching and signalling; establishment of
Special Autonomous Working Parties (GAS)
The Ilnd Plenary Assembly (New Delhi,
1960) instructed a Working Party of
Study Group XI to prepare a handbook
providing administrations with useful
information on the introduction of automatic telephony in their national networks.
This handbook was published under
the title National telephone networks for
the automatic service.
This experiment was so conclusive that
the Illrd Plenary Assembly established
" Special Autonomous Working Parties "
(GAS), each of which was given the task
of preparing a handbook in its particular
field. The Working Party on automatic
networks became GAS 1 while GAS 2,
GAS 3, GAS 4 and GAS 5 were made
responsible, respectively, for local networks, transmission systems, sources of
energy and economic studies. The handbooks are instructional; each describes
the state of technical studies and achievements in the field with which it is concerned
and attempts to elucidate general trends.
It has been emphasized that the solutions
described in a handbook should not be
considered as recommendations of the
CCITT, but merely as examples of how an
administration can tackle the problems
which it encounters and solve them within
the framework of specific plans.
Although the handbooks were prepared
with a view to providing the developing
countries with useful information, experience has shown that they are in fact
of interest to all countries.
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3.3 Local networks
GAS 2 has prepared a handbook on Local
telephone networks, which provides information on the structure of such networks,
their planning having regard to traffic
forecasts and costing, transmission planning, signalling methods, equipments
(cables, overhead lines, ducts, poles) and
their utilization, and the maintenance
of local networks.
The chapters devoted to transmission
in the GAS 1 and 2 handbooks have
been replaced by a handbook entitled
Transmission planning in switched telephone
networks which has been approved by
Study Group XVI. Other chapters of the
GAS 2 handbook are being revised by
GAS 3, and the next Plenary Assembly
is to consider the advisability of preparing
a general handbook on the planning of
networks.
3.4 Long-distance transmission
GAS 3 is responsible for the handbook
entitled Economic and technical aspects
of the choice of transmission systems,
which has been substantially revised and
expanded for publication in its third
edition. This handbook describes the
technique of transmission systems, and
gives details which are not contained
in any CCITT or CCIR recommendation.
It provides information concerning the
technical study of routes and describes
various transmission systems. Finally,
it discusses methods of comparing the
cost of different types of system suitable
for use in a given situation, a question of
great practical import for which it appears
difficult to agree on recommendations.
A wide range of systems is considered
from various aspects: overhead lines,
land and submarine cables, radio-relay
systems, HF links, satellite systems, and
PCM systems.
Study Group XV has also approved a
handbook on overhead lines which is now
being printed.
At the request of a great many administrations, GAS 3 has started to prepare
a handbook on rural telecommunications.
3.5 Protection and power supply
I have not yet touched on the activities of
Study Groups V (Protection against
dangers and disturbances of electromagnetic origin) and VI (Protection and
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specifications of cable sheaths and poles)
because very few recommendations have
been published on these subjects. However, these two Study Groups have taken
over the work of the CCIF f1] in that they
keep up to date the Directives concerning
the protection of telecommunication lines
against harmful effects from electricity lines
and the Recommendations for the protection of underground cables against
corrosion. They have published handbooks
on protection against lightning, joints in
plastic-sheathed cables, etc. with a view to
providing administrations with information that is applicable first and foremost
to national networks. They are also preparing a handbook on earthing in telecommunication installations.
Similarly GAS 4 prepared a handbook
on Primary sources of energy, before
the subject became fashionable.
3.6 Economic studies
GAS 5 produced the handbook on Economic studies at the national level in the field
of telecommunications. This study differs
considerably from the traditional forms
of CCITT activity. The handbook, which
at present comprises three series of studies,
explains methods of forecasting the demand for telephone stations and the
development of telephone traffic on the
basis of economic considerations, describes the place and role of telecommunications in the national economy (including
the share in the economy of the investment
required for the telephone service), discusses the prerequisites for the establishment of a national industry, and covers
other economic and financial questions.
For example, it deals with the methods
of fixing national tariffs, analytical accounting, and even the various aspects
of a telecommunication personnel policy.

4. The Plan
The CCIF's " General interconnection programme " was gradually extended from
Europe to the Mediterranean Basin,
the Middle East and Southern Asia, f1]
It became the " General Plan for the
development of the international network" and was extended by the CCITT
first to the Far East (Tokyo meeting, 1959),
and then to Latin America (Mexico, 1960)
and Africa (Dakar, 1962). From 1956
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onwards many intercontinental circuits
were established via submarine cables or
satellites, and it was therefore deemed
necessary to draw up a World Plan as well.
Article [6] sets out the present organization
of the Plan Committees and their planning
activities. The meetings of these Committees also provide an opportunity for
the developing countries to express their
views on the questions which they would
like to have studied by the GAS, in
conformity with the procedure described
in point 3.2.

5. By way of conclusion
What is there to be said in conclusion?
This article is not an account of a period
that is over. Telephony, whose centenary
we are celebrating, is still very much alive.
In the midst of the " information explosion "
it still has the lion's share of traffic in the
telecommunication networks, excluding
broadcasting services, which are hardly
comparable.
Since the establishment of the Preliminary
Committee in 1923, the CCIs have based
their work on original methods which
have been the hallmark of their success.
The CCITT has not yet reached its 20th
year; it is our hope that it will long continue
to be a live and forward-looking body.
( Original language: French)
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CCITT

1. The first Telephone Regulations date
from the International Telegraph Conference, Madrid (1932), which, together
with the International Radiotelegraph
Conference, established the first International Telecommunication Convention.
Until 1932, the only diplomatic text
ranking as an international convention
between States and relating to both telegraphy and telephony was in fact the
document drawn up by the Saint
Petersburg Telegraph Conference (July
1875). The Saint Petersburg Telegraph
Convention included the " Regulations for
international service " as an annex.
2. It was at the Conference held in Berlin
in 1885, that, on a proposal by Germany
(see pages 356 and 357 of the Proceedings),
* Licencie en droit, formerly auditeur of the
Hautes etudes internationales, Geneva.

an article relating to the telephone service
was introduced in the Regulations for the
international service annexed to the Saint
Petersburg Telegraph Convention (1875).
The text of this article was extremely brief
and contained only eight paragraphs; the
international call unit at that time was
5 minutes.
The International Telegraph Regulations
and the article relating to the telephone
service were revised at the various subsequent international telegraph conferences, namely:
— Paris

1890

— Budapest

1896

— London

1903

— Paris

1925

1

Pages 484 and 486 of the Paris Proceedings.

It was at the Montreal meeting (July, 1970)
of CCITT Study Group II that it was proposed
that the call unit for the establishment of ac2

The space given to telephony in the
diplomatic text constituted by the Telegraph Regulations shows that telephony
was at that time a minor service, considered
as a mere appendage to the telegraph
service.
At the Paris Conference (1890), France,
Great Britain and the Netherlands proposed that the call unit should be reduced
to 3 minutes,1 both for the collection of
charges and for the length of calls.
This call unit remained in force for the
international telephone service until very
recently.2 At Paris, the reduction from 5
to 3 minutes in the international telephone
call unit was based on the argument that
otherwise it would no longer be possible to
counts between administrations or recognized
private operating agencies should be one
minute', this proposal was adopted by the Vth
CCITT Plenary Assembly in December 1972
(see Recommendation E.250 in the CCITT
Green Book).
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the time designated as " International
Consultative Committee for Long-distance
Telephone Communications " and responsible for the study of standard provisions
governing technical and operating questions relating to long-distance international
telephony.3 The Service Regulations established at the Paris Telegraph Conference of
1925 were, however, considered as an
Annex to the Saint Petersburg Telegraph
Convention (1875).
3. The International Telegraph Conference, Madrid (3 September-10 December
1932) coincided in time and space with the
International Radiotelegraph Conference.
The two Conferences held ten " Joint
Conference" plenary meetings during
which the first International Telecommunication Convention was established.4
On the basis of the preparatory work
carried out by the " International Consultative Committee for International
Telephone Communications (CCI)", the
Madrid Conference drew up the first
Telephone Regulations (designated below
by the standard abbreviation Rtf). The
purpose was to establish a set of telephone
regulations which would be complete in
itself, and would contain no reference to
the Telegraph Regulations. From the very
outset, the Telephone Committee, which
was entrusted with the task of drafting the
Rtf, expressed its reluctance to include any
detailed provisions contained in the
recommendations of the International
Telephone Consultative Committee.5
mest demand in view of the insufficient
number of circuits (exclusively open-wire
lines at the time) to cope with the growth
in traffic. The text of the section entitled
" Telephone service " adopted in Paris is
even shorter than the Berlin text, containing only five paragraphs, or a total of
ten lines (pages 81 and 82). This text was
maintained unchanged at the Budapest
Telegraph Conference (1896).

predecessors. It refers to government and
service calls, urgent calls and includes
various operating provisions. This " Telephone service " text (paragraph 15 of the
Service Regulations) occupies pages 82 to
90 of the London Conference documents.

4. During the three Administrative Telegraph and Telephone Conferences (referred
to below by the standard abbreviation TT)
which followed the Madrid Conference of
1932, namely:
— Cairo

14 February-4 April 1938

— Paris

19 May-5 August 1949

The London Conference (1903) was the
first telegraph conference to set up a
Telephone Committee in order to consider
a detailed proposal, submitted by France,
concerning the international telephone
service. The text of the telephone service
part of the " Service Regulations " adopted
in London is considerably longer than its

At the Paris Conference (1925), a
Telephone Committee functioned alongside
the Convention Committee, the Tariffs
Committee and the Regulations Committee. It was at this point that detailed
provisions relating to urgent calls, lightning calls, subscription calls, avis d'appel
and preavis calls, together with charge
adjustment and reimbursement procedures,
were included as Section XV of the Service
Regulations. Also at this time, the first
text appeared mentioning the CCIF, at

3

4

Pages 706 to 714 of the Paris Telegraph
Conference (1925) Proceedings.
204

This marked the first official recognition of
the neologism " telecommunications ".
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— Geneva 29 September-29
1958

November

the structure of the Telephone Regulations
drawn up at Madrid remained virtually
unchanged. Attention need be drawn only
to various drafting changes, bearing
mainly on the following points:
i) classification of classes of call (1958) saw
the introduction of the concept of
5

Page 107 of the Madrid (1932) Proceedings,
proposal by Sweden.
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" special facilities " accorded to users:
preavis, avis d'appel, collect, etc., this
parameter of classification being distinguished from the two others:
— type of call (distress, government,
ordinary service),
— priority accorded to the call request
(lightning, urgent, ordinary);
ii) introduction of a chapter concerning
leased telephone circuits.
Throughout this period, and despite the
efforts made in Paris (1949) and later, in
Geneva (1958), to place the Rtf on a
world-wide basis, its scope remained confined to the European system, i.e., the European countries and the African and Asian
Mediterranean countries, with provision
for accession by any others which wished to
join. It was noted by the delegations of
Canada and the United States at the end of
the TT Conference of 1958 that " despite
some progress made towards simplifying the
Rtf, a rigid and detailed set of regulations
revised only at very long intervals involved
certain dangers
Before its conclusion, the Telegraph and
Telephone Conference (Geneva, 1958) contemplated two possibilities for the holding
of the next TT Conference:
— in five years' time, or
— sine die, at the discretion of the deliberative bodies of the ITU.
An essay entitled " Some food for thought on
the functions of the ITU ", summing up the
position in 1965 with regard to the scope of the
Telegraph and Telephone Regulations, drew
attention to a rather paradoxical situation:
" As regards the telegraph and telephone
services, two sets of Regulations have been
drawn up by the Telephone and Telegraph
Administrative Conferences:
— the Telegraph Regulations, which go back
to the beginnings of the International
Telegraph Union,
— the Telephone Regulations, which were
produced only in 1932 in Madrid, when the
International Telecommunication Union
was set up.
" Over against these two sets of Regulations,
we can distinguish three separate spheres of
activity for the common carrier telecommunication service:
— the telegraph service,
— the telex service, and
— the telephone service.
6

" The telex service, which is a newcomer, is
defined in a set of detailed provisions entitled
" Regulations ", which in actual fact have only

The second solution was adopted.
5. There was in fact a fifteen-year interval
after the TT Conference (Geneva, 1958),
the next conference not being held until
1973, also in Geneva. International telephony, with the development of transoceanic submarine cables and satellites, had
in the meantime acquired world-wide
stature without any attention being given to
the Telephone Regulations. The gulf was
widening between telephone practice and
the regulations. The organization adopted
for world-wide automatic telephony was
no longer in keeping with the procedures
laid down in the Rtf. In particular, the
" World routing plan " recommended by
the CCITT laid down international automatic transit routing and alternative routing
despite the fact that the Rtf's international
accounting rules rendered any use of
international transit centres subject to
financial penalties for administrations. By
1968, the CCITT had drawn up a new
fundamental recommendation entitled
" New system for accounting in international telephony" (Recommendation
E.250) which opened the way for the
implementation of an up-to-date structure
for the organization of the international
telephone network, while ensuring a high
traffic handling efficiency. These new rules,
which were applied by agreement between
administrations, were however in conflict
with the Rtf provisions.
been the subject of a recommendation
(Recommendation F.60) by the CCITT. No
administrative conference has ever met to
sanction this set of " quasiregulations ". Their
authority does not, however, seem to have
suffered thereby. Certain countries have raised
objections to the Telephone Regulations,
which have not been signed by some Members
of the Union who are among the most important from the point of view of the international service. These countries saw no need
for a set of regulations which, being a document
attached to a diplomatic treaty, would—in
certain countries at least—need to be formally
ratified by the legislature of the country
concerned. They also considered that any
rigid codification was more likely to hamper
than promote the development of telecommunication services.
" Experience seems to confirm this view.
Reference to the two official sets of Union
Regulations, and the three spheres of activity
mentioned above, reveals the following:
— the international telegraph service, which
has been codified in great detail in the
Telegraph Regulations shows the slowest
annual rate of increase (about 1 % per
annum),

A realignment of the Rtf was therefore
inescapable. This project was prepared by
the CCITT which, in two recommendations
submitted to the IVth and Vth Plenary
Assemblies (Mar del Plata, 1968, and
Geneva, 1972), offered suggestions designed to guide the administrations'
proposals to the TT Conference.
In the light of these proposals, the Geneva
TT Conference (2-11 April 1973), after
some delegations had disputed the principle of having any Telephone Regulations
at all,6 drew up a much conciser new text
(only six pages for the Rtf7). Thus, by a
justifiable reversion to first principles, the
new Regulations marked the strict acceptance of the guiding rule proposed by the
Swedish delegation when the first Regulations were being drawn up at Madrid.
Through its brevity and the inclusion of
the basic principle announced in Article 1:
" 1. (2) In implementing the principles of
the
Regulations,
administrations
should comply with the CCITT recommendations, including any instructions forming part of those recommendations, on any matters not covered
by the Regulations."
this text of the Rtf was unanimously
adopted at Geneva in 1973, and thus
assumed the importance due to it in worldwide telecommunications.
( Original language: French)
— the international telephone service, whose
regulations consist mainly of a set of rules
referring for the most part to the relevant
CCITT recommendations, shows rapid
growth (13% in the international continental service and 17% in the intercontinental service) while
— the international telex service, which is not
governed by any regulations drawn up by
an adminis trative conference, is developing
still faster (20% for international continental traffic and 35% for intercontinental
traffic).
" It would be going too far to conclude that the
rate of growth of these services depends
entirely upon how little they are regulated.
Their speeds of development, of course,
depend wholly on the particular nature of each
service. Nevertheless, it is a good thing to
remind oneself that in the case of international
telecommunication services, as with many
other things in life, dynamism and freedom
from formalism go hand in hand."
7
Supplemented, however, by a three-page
Appendix concerning the procedures for the
payment of balances of accounts between
administrations and/or recognized private
operating agencies.
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Signalling and switching
as we enter
the second century

by
J. S. RYAN *
Bell Laboratories
United States

Introduction
some time during 1976, the
100th anniversary year of the invention of the telephone, it is estimated that
the world's 400 millionth telephone will
be installed. For any one of these telephones to talk to any other, the worldwide telephone system must have the
capability of establishing 8 x 1016 different
connections. About 1.5 xlO9 connections
will actually be set up each day and of
these over 1.5 million1 will be international. The process of making the
connections between telephone lines is
known as telephone switching and the
of communicating
process
between
switching exchanges in order to establish
and supervise the connections is known
as telephone signalling. These quantities
indicate the magnitude of the job as we
enter the second century of the telephone.

A

Development of switching
century (1876-1976)

in the

first

T

In the first years the telephone was used
in point-to-point service or point-tomultipoint service without switching. The
first switching at a central location was
introduced in New Haven, Connecticut in
1878 providing service to 21 subscribers.
From that small beginning the growth of
the telephone network was very rapid.

* Chairman of CCITT Study Group XI.
Does not include Canada or Mexico to the
United States connections. All of these data
are based on references. P> 2]
1
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Figure 1 — Picture of New Haven switchboard
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The first inter-city service was established
in 1888 between Boston, Massachusetts
and Providence, Rhode Island and international inter-city service was opened in
1891 between London and Paris. [3] The
introduction of inter-city service meant
that more than one switchboard was
included in a connection and as the
number of local subscribers in a city
exceeded the capacity of a single switchboard additional switchboards and interswitchboard trunking arrangements had to

1976

in Recommendations Q.10, Q.ll, Q.12
and Q.13 [5] and have helped make
possible the extensive development of
world-wide automatic service.
In the first century the plans and instrumentalities for a world-wide fully automatic telephone network have been
developed and its implementation is
being rapidly accomplished.

Switching today

Although machines designed for switching
subscribers' lines (local exchanges), local
inter-exchange circuits (tandem exchanges),
long-distance inter-exchange circuits (toll
exchanges), and international circuits
(international exchanges) differ in detail
In q
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Figure

— Picture of large manual switchboard

be provided. These switchboard arrangements grew to a very large size.
The idea of replacing the switchboard and
operator with an electromechanical switch
in order to provide privacy as well as
more rapid and reliable service was
conceived by Almon B. Strowger; the first
installation being made in LaPorte, Indiana
in 1892. The conversion of local service
from manual to dial was largely
accomplished during the 1920s and 30s
and by 1939 most of the larger cities were
converted.
The conversion of the inter-exchange
circuits took place more slowly and in
four major phases; first within the city or
metropolitan area, next between cities or
metropolitan areas within a country, then
between countries sharing a continental
area, and last between countries on
different continents. Inter-exchange dialling within a city or metropolitan area
was accomplished in parallel with the
conversion to dial of local exchanges and
was also largely completed by 1939. At
first intercity dialling, both national and
international, was accomplished by outward operators dialling directly into the
destination network (semi-automatic service). Later as switching systems became
more sophisticated the routing and billing
functions were automated, allowing sub-

scribers to dial their own calls directly
(automatic service).
Inter-city semiautomatic service had been introduced
between Los Angeles and San Diego,
California in 1911 and automatic service
in Bavaria in 1923 but conversion of the
national networks did not really start
until after 1945. Some plans for international dialling within Europe were made
prior to 1939 but had to be started anew
after 1945. Intercontinental dialling followed in 1963 after the impetus given by
the provision of more plentiful high
quality circuits in the intercontinental
submarine cables, starting with TAT-1 in
1956.
Fundamental to world-wide dialling
—automatic or semi-automatic—are first
a numbering plan so that each telephone
has a unique identity (telephone number),
and second a routing plan so that the call
may be directed over the proper circuits to
reach its destination. A world-wide numbering plan and a routing plan developed
by Study Group XIII (Automatic and
semi-automatic telephone networks) were
adopted by the Illrd Plenary Assembly
of the International Telegraph and
Consultative
Committee
Telephone
(CCITT) in 1964. These plans, which have
been described in earlier articles in the
Telecommunication Journal, [4] are detailed

There are two major components of a
switch: the network—that is the make-up
of the connection from the incoming line
to the outgoing line—and the control—
that is the mechanism which causes a
particular path to be chosen and activated.
Thinking of a manual network, the cords
and jacks of the A switchboard (answering
switchboard), the cords and jacks of the
B switchboard (completing switchboard)
and the trunks interconnecting them are
the network, while the operator is the
control.
In the Strowger System the control is
direct and is exercised by the calling
subscriber or operator, the switching
mechanism actually being operated by
pulses (momentary interruptions of the
loop current) from the dial. The setting
up of the connection is progressive from
switch to switch, hence the common
name of the system, Step-by-Step. The
network switching device is the twomotion (usually vertical and rotary)
directly controlled switch.
The Panel System—first introduced in
Newark, New Jersey in 1915 as a semiautomatic switch (replacing the B switchboard) and in 1921 in Omaha, Nebraska
as a fully automatic switch—was the first
system to remove the setting up of the
connection from the direct control of dial
and to place it in a separate mechanical
unit within the switching system. This
allowed more flexibility in larger multioffice cities than the direct control Step-
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operated and held. The idea of a coordinate switch was developed into the
well-known crossbar switch by Betulander
and Palmgren in Sweden in 1919. The
first crossbar exchange was put into
service in Sundsvall, Sweden in 1926. This
crossbar exchange was a directly controlled progressive system: a Step-by-Step
System with a new network connecting
device.
Common control was coupled with the
crossbar switch in the Western Electric
No. 1 Crossbar System, the first system
going into service in 1938 in Brooklyn,
New York. In addition to subscriber
senders another common control element
known as a marker was introduced in
the No. 1 Crossbar System. 2

Figure 3 — Picture of step-by-step switch

by-Step System. The control devices,
called subscriber senders, are provided in
groups common to a number of subscriber lines. This was the beginning of
common control or register control systems. The digits dialled by the subscriber
are registered in the sender which in turn
converts these digits to appropriate control
pulses to set up the connection through
the exchange. The set-up of the call is
progressive. The basic component of the
switching network is the panel switch, a
power-driven switch with a vertical
motion. The source of power is an electric
motor driving a shaft at a constant speed
which is common to a number of selectors.
Other common power drive systems use
control mechanisms very similar to Panel
but the network switches differ. The
Rotary switch which is power driven has
a rotary motion and the LM Ericsson
Radial System, also power driven, has
two motions rotary-radial.
Innovations in control and network
devices are not necessarily introduced
simultaneously in a system. A co-ordinate
type switch had been patented by Reynolds
of the Western Electric Company in
1913 but had not been developed for
production. A co-ordinate type switch is
a rectangular array of sets of contacts
arranged in rows and columns such that
the contacts at any intersection can be
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Figure 4 — Picture of Panel selector

Marker control differs from the progressive control used in previous systems
in that the marker, knowing the input
terminals and output terminals of the
network, selects a path through the
switching network to interconnect them.
With this type of control it is possible to
make a second attempt to find a path
should the first attempt fail. Markers are
relatively high speed devices and only a
few are needed in an exchange.
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Figure 5 — Picture of crossbar switch

The switching systems described so far
are generally classified as electromechanical
systems. The majority of the switching
exchanges in use today are electromechanical.
In electromechanical systems both the
control and the network are made up of
contacts which are opened or closed by
electromagnets physically moving them
through a mechanical linkage. The design
of the relay logic in the control devices
(registers, markers, etc.) of modern electromechanical systems is very sophisticated,
in fact very early computers were designed
using these techniques. During the years
of World War II great strides were made
in electronics and it was natural that
attempts would be made to apply this
technique to switching. It required the
invention and development of the transistor to make possible extensive application of electronics in switching circuits,
however. Nearly all switching systems
being designed today utilize electronics
in some way and electronic adjuncts are
being designed to modernize the control
systems
of
older
electromechanical
exchanges.
Early attempts to convert switching
designs to electronic techniques were in
the control area. It was thought that,
because of the very high speed of electronic
circuits as compared to relay circuits, the
number of common equipments in an
exchange could be greatly reduced. In fact
a laboratory system was described in
2

The term marker was first used by Betulander
in an all-relay system. No. 1 Crossbar was the
first application of marker control in a
crossbar switching machine.
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1952 [6] by Bell Laboratories in which a
single control circuit would be able to
handle 50 000 calls per hour. The programme in this system, and in other
similar systems to follow, was built-in in
the design of the logic circuits and is
termed wired logic. The next advance in
electronic control was the addition of a
stored programme similar to those used
in electronic computers. In storedprogramme systems various standard logic
circuits are instructed to operate in
sequences determined by a separate programme. A laboratory system utilizing
stored programme control (SPC) was
announced by Bell Laboratories in
1958. [7] This was followed by a field
trial installation in Morris, Illinois in
1960. The first production Western
Electric
No. 1 Electronic Switching
System (ESS) which was based on the
concepts used in the Morris trial was
placed in service in Succasunna, New
Jersey in 1965. [8]
Reliability must be given serious consideration when designing systems with a
single central processor. Even though
switching processors are designed to be
far more reliable than commercial computers, failures will occur at some time.
For the duration of the failure all customers served by the exchange would be
without service. To avoid this, a central
control complex is made up of at least
two processors or computers. In the
No. 1 ESS (and in several others systems)
two processors operate on the same data
simultaneously and compare the results.
If the results differ the trouble is located
and if serious the faulty processor is
removed from service. The remaining
processor is then able to continue handling
calls without interruption of service to
the subscribers. Another philosophy of
redundancy introduced in the International
Telephone and Telegraph Corporation
(ITT) Metaconta 3 systems is the use of
a number of unduplicated processors
working independently and sharing the
traffic load. A spare processor is provided
to be switched in to replace one of the
others should one fail. This is sometimes
called the n-f 1 system. [9]
A characteristic of processor control is
that there is a limit to the work the
processor can do since it performs its
3

Trademark of ITT.

Figure 6 — Picture of a No. 1 ESS exchange

functions in a serial manner one at a
time at a fixed cycle rate. This is known
as the real time limit. To increase the
capacity of a system there are two basic
possibilities:
1) design
which
another
processor
operates at a higher speed and therefore can perform more functions in a
given length of time, or

2) add additional processors to share
some of the functions.
This can be done either by a separation
of functions or by sharing the traffic on
the w +1 basis described earlier. An

example of the first is the Western Electric
No. 1 ESS where in large exchanges a
less sophisticated processor known as a
signal processor is added to relieve the
main processor of certain routine burdens.
An example of the second is the ITT
Metaconta.
The crossbar switch has proved to be a
highly reliable and efficient switching
device, however, it is relatively slow in
its operation. A higher speed switching
device, preferably one operating at
electronic speeds, would be desirable to
couple with electronic control. The search
is under way to find a satisfactory
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electronic switching device for analogue
signals. In the Morris, Illinois field trial
a co-ordinate switch made up of gas tubes
for cross points was tried, but not used in
No. 1 ESS. PNPN diodes have been used
in other trials of public exchanges and
in PABXs. The major systems marketed
today all utilize a co-ordinate switch with
magnetically operated contacts as crosspoints. Reed relays which operate at
higher speeds with a minimum of mechanical motion predominate, however
specially designed miniature crossbar
switches and the Ericsson code switches
are also used. Holding of the connection
using reed relays is accomplished either
by the use of a continuous holding current
through a winding or by a pulse operated
crossbar
Miniature
magnetic
latch.
switches are either held operated by a
holding current or by a mechanical latch.
Electronic switching processors, either
separate or associated with a switching
machine, are being employed to mechanize
the more routine tasks in providing
operator services such as person-to-person,
credit card, collect, bill to third number
and coin. In such systems calls which
have been dialled by subscribers with an
identifying prefix are automatically allocated to idle operators' positions.
Information pertaining to the call is
displayed to the operator so that with a
minimum of delay the operator may
supply the needed human attention, e.g.,
verification that the called party will
accept the charges on a collect call, then
release the call for automatic supervision
and billing. An example of such a system
is the Western Electric Traffic Service
Position System No. 1 (TSPS No. 1). [10]
Another system, the Automatic Intercept
System, consisting of an automatic voice
answerback machine driven by a processor, supplies calling customers with
changed telephone number information
when the listed number of a customer who
has moved is dialled. [X1]
Like computers, switching processors must
be programmed. The method used to
describe programming is known as a
programming language. Each particular
processor architecture requires its own
unique language, called the machine
language. High level languages common
to a number of designs, e.g., Fortran and
Cobol, have been developed for general
210

purpose computers. Programming efficiency is also achieved by the use of high
level languages as a statement written in
machine language typically results in one
machine instruction, whereas a statement
written in high level language typically
results in more than one machine instruction. Programmes written in the higher
level language are converted to machine
language in a computer by means of a
programme called a compiler. Switching
processors, because of their specialized
nature, have not been able to use these
high level languages. The programming
of switching processors has become a
separate art and international symposiums
are now being held to discuss the techniques. [12] As the number of designs of
SPC switching machines has proliferated,
manufacturers and administrations have
begun to develop higher level programming languages specifically for
switching processors. The possibility of a
CCITT standard high level programming
language has been under study in Study
Group XI (Telephone switching and
signalling) and it is hoped that a specification will be completed in the next
study period.
Time division switching can be accomplished by assigning pulse type signals of
a given connection to a particular time
slot on a common bus. The number of
connections which can be carried simultaneously on a bus is a function of the
pulse repetition rate of the bus and of
the signals to be carried. One can look at
this also as a form of time division multiplexing on the bus. To switch telephone
signals through such a switch the analogue
speech signals must be converted to pulse
type signals.
The Western Electric No. 101 ESS, [13]
introduced in 1963, is a time division
switch intended primarily as a PABX
serving several different customers. The
system samples speech and switches pulseamplitude-modulated signals over the
common bus. Transmission engineers had
been experimenting with pulse-type carrier
systems, with the binary coded PCM
systems being introduced very successfully
during the 1960s. In a laboratory experiment called " ESSEX ", described in 1959
by Bell Telephone Laboratories, [14]
PCM transmission and time division
switching were combined into an integrated digital telephone network. In this
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system, speech was sampled, and the
pulse-amplitude-modulated signals were
encoded in binary code as near to the
subscriber's premises as possible. The
pulse streams were then transmitted over
digital lines and switched through time
division switches as required until they
reached a point as near the other subscriber's location as possible where they
were decoded back to analogue speech.
Since binary pulses were switched in this
system, the problems associated with
switching analogue signals through analogue electronic crosspoints were avoided
and a fully electronic exchange, both
control and network, was achieved. A
similar system, DEX-T1, was built by the
Electrical Communication Laboratories
(ECL) of Nippon Telegraph and Telephone
Public Corporation (NTT) in Japan in
1967 but it was not developed. The first
digital telephone network to go into
commercial service was the French experimental project, Platon, in Lannion, [15] 4
Brittany. The switching system used in
Lannion is now manufactured under the
name of the SOCOTEL E 10 System.
Time division switching can also be used
in today's analogue and mixed analoguePCM telephone environment as well as
in a fully integrated network. If speech
on inter-office circuits, already encoded
in PCM format, can be switched in a
time division tandem exchange without
decoding and re-coding there is a considerable equipment saving. To take
advantage of such savings with the large
development of PCM carrier planned for
short-haul inter-office circuits in London,
an experimental time division tandem
exchange, Empress, was designed by the
United Kingdom Post Office and a storedprogramme time division tandem exchange
was installed by the Post Office and
Standard Telephone and Cables Limited
(STC) at Moorgate in 1971.
A very large (over 100 000 circuit terminations and 500 000 call attempts per
hour) time division toll (tandem) switching
system went into commercial service in
the United States in this one-hundredth
anniversary year. This system, Western
Electric No. 4 ESS, was first installed in
Chicago and will be followed by offices in
Reference [15] is recommended to the reader
for an in-depth review of electronic switching
as well as for a description of the E-l System.
4
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Kansas City, Jacksonville and Dallas
this year. While PCM short-haul interoffice circuits are increasing rapidly, longhaul inter-office circuits will be predominently analogue for many years.
Speech on these analogue circuits must
be encoded in PCM format before being
switched in this exchange. However, even
with the relatively low ratio of digital
to analogue circuits expected during the
years in which the early No. 4 ESS
machines are being installed, the time
approach promises to be more economical
than space division. Features necessary
to use the No. 4 ESS as an international
switching centre (ISC) are being designed
and the first time division international
switch is expected to go into commercial
service in 1978.

Switching in the second century
As we enter the second century of the
telephone the switching problems facing
the countries with more mature networks,
where the growth in new telephones has
stabilized, are:
— replacement of obsolete and worn-out
equipments such as Strowger and
Panel;
— modernization of the networks to care
for increased calling rates, especially
inter-exchange and international, and
— to provide new services desired by
subscribers.
To do this will require the use of new
techniques and instrumentalities in order

to keep costs within reasonable bounds.
In countries with developing networks the
main problem is growth to satisfy the
demand for basic service. Modernization
in these countries is almost automatic
since the new exchanges installed to
satisfy demand can be of the latest design.
Decisions have been taken by many
administrations to install electronicallycontrolled exchanges. Most of these are
of the stored-programme-controlled type
particularly at the local tandem, long
distance, and international levels in the
network. Some examples known to the
author are given in table 1.
New generations of switches beyond those
shown will of course be designed and
introduced as time goes on. The exact

Table 1
Network use

country

administration
or
agency

manufacturer

type No.

local

Austria

PTT

ITT

11 E-F

Australia

Telecom

STC(A)

10 C

OTC(A)

LME

AKE 13

RTT

BTM

10 C

X

BTM

10 C

X

Northern

SP 1

X

1 ESS

X

Belgium

Bermuda

Canada

BTC

BTC

Denmark

CTC

LME

AKE 13

interlocal nationnation- type
tanal
al
control
dem transit
transit

network switching and holding

miniselector, mechanical latch to
hold connection

X

reed relay crosspoint, electric holding of switch

X

X

X

X

X

X

SPC

LM Ericsson proprietary miniswitch, mechanical latch to hold
connection

SPC

reed relay crosspoint, electric holding of switch

SPC

reed relay crosspoint, electric holding of switch

SPC

small crossbar switch,
holding of switch

SPC

reed relay crosspoint, magnetic
latch to hold connection

SPC

LM Ericsson proprietary miniswitch, mechanical latch to hold
connection

electric
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country

administration
or
agency

Finland

France

P&T

manufacturer

type No.

local

LME

AKE 13

SLE-Citerel

E 10

X

LMT

E 11

X

interlocal nationnation- type
tanal
al
control
dem transit
transit
X

X

X

SPC

network switching and holding

LM Ericsson proprietary miniswitch, mechanical latch to hold
connection

SPC
time division network
+WL

X

(al: >o centr ex)

SPC

reed relay crosspoint, magnetic
latch to hold connection, medium
exchange

X

SPC

reed relay crosspoint, magnetic
latch to hold connection

X

SPC

small crossbar switch, mechanical
latch to hold connection

SPC

miniselector, mechanical latch to
hold connection

SPC

LM Ericsson proprietary miniswitch, mechanical latch to hold
connection

SPC

reed relay crosspoint, electric holding of switch

Germany
(F.R. of)

Bundespost

Siemens, SEL,
DT&K, T&N

EWS

X

Japan

NTT

various

D 10

X

Mexico

TELMEX

CGCT

11 A

X

TELMEX

LME

AKE 13

PTT

Philips

PRX 205

LME

AKE 13

X

SPC

LM Ericsson proprietary miniswitch, mechanical latch to hold
connection

X

SPC

LM Ericsson proprietary miniswitch, mechanical latch to hold
connection

Netherlands

X

X

X

X

Sweden

Televerket

LME

AKE 13

Morocco

PTT

CGCT

11 A

X

SPC

miniselector, mechanical latch to
hold connection

Poland (P.R. of)

PTT

Telkom

E 10

X

WL

time division network

United States

AT&T

Western

1 ESS

X

SPC

reed relay crosspoint, magnetic
latch to hold connection, large
exchange

AT&T

Western

2 ESS

X

SPC

reed relay crosspoint, magnetic
latch to hold connection, suburban

AT&T

Western

3 ESS

X

SPC

reed relay crosspoint, magnetic
latch to hold connection, rural

AT&T

Western

4 ESS

SPC

time division network, time stage,
space stage, time stage configuration

GT&E

automatic

1 EAX

X

SPC

reed relay crosspoint, electric holding of switch

GT&E

North Electric

ETS 4

X

SPC

LM Ericsson proprietary miniswitch, mechanical latch to hold
connection

independent

LMT

10 R

X

SPC

reed relay crosspoint, magnetic
latch to hold connection

independent

Northern
Telecom

SP 1

X

SPC

small crossbar switch, electric holding of switch
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country

United Kingdom

Yugoslavia

administration
or
agency

manufacturer

type No.

local

interlocal nationnation- type
tanal
al control
dem transit
transit

network switching and holding

Post Office

various
United Kingdom

TXE 2

X

WL

reed relay crosspoint, electric holding of switch, small exchange

Post Office

various
United Kingdom

TXE 4

X

WL

reed relay crosspoint, electric holding of switch, large exchange

PTT

BTM

10 C

X

SPC

reed relay crosspoint, electric holding of switch

Type control
SPC
WL

= stored programme control
= wired logic

Administrations or recognized private operating agencies
BTC
CTC
GT&E
NTT
OTC(A)
RTT
Telecom
TELMEX

=
=
=
=
=
=
=
=

Bell Telephone Company of Canada
Copenhagen Telephone Company (Denmark)
General Telephone and Electronics Corporation (United States)
Nippon Telegraph and Telephone Public Corporation (Japan)
Overseas Telecommunications Commission (Australia)
Regie des telegraphes et des telephones (Belgium)
Telecom Australia
Telefonos de Mexico SA

designs perhaps cannot be predicted,
however, some trends seem evident. The
introduction of more PCM and digital
data circuits can be expected to lead to
significantly more digital exchanges.
Advances in technology leading to SPC
memories and microprocessors at significantly lower prices can be expected which
will have an effect on the system architecture in the control area.

Switching studies in the CCITT
Switching recommendations adopted by
the CCITT have in the past concerned
space-division international exchanges
designed to switch analogue signals. A
very few recommendations also deal
with national switching centres, e.g.,
Recommendation Q.35 tones. [5] Questions
have been proposed to the upcoming
Plenary Assembly authorizing Study
Group XI to study the recommendations

Manufacturers
BTM
CGCT
DT&K
LME
LMT
Northern
SEL
SLE-Citerel
STC(A)
T&N
Telkom

=
=
=
=
=
=
=
=
=
=
=

Bell Telephone Manufacturing Company (Belgium) ITT
Compagnie generate de constructions telephoniques (France) ITT
Deutsche Telephonwerke und Kabelindustrie AG (Fed. Rep. of Germany)
LM Ericsson (Sweden)
Le materiel telephonique (France) ITT
Northern Electric Company Limited (Canada)
Standard Elektrik Lorenz AG (Fed. Rep. of Germany) ITT
Soctete lannionnaise d'electronique (France)
Standard Telephone and Cables (Australia) ITT
Telefonbau und Normalzeit GmbH (Fed. Rep. of Germany)
Wielkopolskie Zaklady Teleelektroniazne (People's Rep. of Poland)

which should be made concerning
switching in an integrated digital (transmission and switching) network. Since
these studies must cover transitions to an
integrated network, they must include the
use of a digital switching machine in an
analogue and a mixed analogue-digital
environment. Because of the closely related
nature of the various components in an
integrated digital network there is a
feeling on the part of many that certain
characteristics of national as well as
international exchanges must also be the
subject of recommendations. At the same
time Study Group VII is studying new
digital networks for data. To minimize the
number of new switch designs necessary
Study Group XI has been asked to take
into account the requirements of new
data networks where possible in the new
recommendations. This may make possible
the use of a single switch design in telephone or data networks and has come
to be known as the commonality concept.
Study Group Special D (Pulse code

modulation) in its studies of integrated
digital networks will examine the possibility of serving both telephony and
data customers in a single integrated
services network and will also act as a
co-ordinator of the studies in Study
Groups VII and XI. At this early stage
in the development of digital networks
it is valuable to guide developments
toward common goals, however, caution
must be exercised to ensure that innovation
is not stifled.
The questions authorizing the continuation
of the study of programming languages
for SPC exchanges by Study Group XI
are expected to continue in the next study
period. Three languages are under consideration: system description, high-level
programming and man-machine. International acceptance of these languages
can be expected to facilitate negotiations
between administrations and suppliers of
equipment and to simplify operation and
maintenance of systems after they are in
service.
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Telephone signalling
Telephone signalling can be considered to
be the means and process by which the
various elements of a telephone connection
communicate in order to establish and
supervise that connection. The elements
of the connection are the subscriber, the
local or subscriber exchanges, national
tandem or transit exchanges and international exchanges. Three broad categories
of signalling for automatic and semiautomatic service can be distinguished:
subscriber line, national inter-exchange
and international inter-exchange. Signalling in each of these areas due to differences
in demand and environment developed in
divergent ways.
Since the function of telephone signalling
is communication with or between
switching systems the state of the art in
the design of the switching machine is
fundamental to the design of signalling
systems. Signalling on the subscriber lines
and on inter-office circuits started as the
loop signalling arrangement basic to the
Strowger switching system. The introduction of common control in switching
systems rather than direct control for
setting up connections made it possible
to use different and more nearly optimum
signalling systems on inter-office circuits
while retaining the simple Strowger
(decadic or dial pulse) signalling on the
subscriber line. Since relatively few
common control circuits were required
they could be made quite sophisticated
while keeping the cost per line low. The
internal signalling or machine language
of the Panel or Rotary Systems known
as revertive pulsing was extended for use
over trunks between exchanges. The more
highly refined common control equipments used in Crossbar Systems led to
more sophistication in inter-exchange
address transmission as exemplified in
the multifrequency code systems. In
multifrequency code systems six frequencies are used, two at a time, to
represent the digits 0 to 9 plus some
control signals. The concentration of the
more complex digit transmission and
reception in a relatively few senders and
registers left only simple functions such
as supervision of the connection to be
handled in equipment provided individually for each circuit. The further
214

concentration of control in electronicallycontrolled systems, especially of the
stored-programme controlled type, into
a single control complex has made possible
the most recent advance in inter-office
signalling technique—common channel
signalling. With common channel signalling the central processors of SPC type
exchanges are interconnected by dedicated
data links over which all information
relating to a connection can be transmitted and at any time during the set up
or duration of the connection. No individual circuit signalling equipment is
needed and the potential exists for new
signals and controls not possible with the
per-circuit conventional systems.

Signalling on subscriber lines
Signalling on subscriber lines remained
much the same as that used in the early
Strowger dial exchanges until the introduction of the dual tone multifrequency
(DTMF) system and push-button dialling.
In the Strowger system the subscriber
signals to the exchange by raising the
handle of the telephone which closes
contacts on the switch-hook allowing

current to flow in the loop. Address digits
are signalled by momentarily interrupting
this flow of current by means of contacts
associated with the rotary dial. In the
DTMF
system,
address digits are
represented by a combination of two
frequencies, one from a group of low
frequencies and one from a group of
higher frequencies, rather than by timed
interruptions of the loop current. Signalling from the exchange to the subscriber
is by the use of audible tones: dial tone,
busy tone, congestion tone, ringing tone,
or by recorded voice announcements.
Until the advent of international semiautomatic and automatic service little
thought was given to international standardization of subscriber signalling.
Because of the different arrangement of
dials in various countries the CCITT was
led to recommend (Recommendation
Q.ll [5]) a standard rotary dial to facilitate
international working.
Standards
were
also
recommended
5
(Recommendation Q.35 [ ]) for those
audible tones which could pass over the
international connection (busy, congestion,
and ringing). Because of the possibility
of end-to-end use of push-button frequencies for data purposes, frequencies

Netherlands, Germany
and Italy

Sweden

Denmark

United Kingdom

France

United States

Figure 7 — Picture of rotary dials
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generally of variable length; long interexchange circuits in North America are
largely both-way in operation while in
Europe they are one-way.
Besides providing an interface between
switching exchanges, signalling systems
must also interface with transmission
systems. At about this same time a new
intercontinental transmission system was
introduced, known as TASI (time assignment speech interpolation), [16] with
unique characteristics which were not
compatible with any of the known signalling systems.

Figure 8
Picture of push-button dial

for the DTMF system were adopted in
1968 by the IVth Plenary Assembly. A
standard arrangement of the push-buttons
for 10, 12, and 16 button sets and symbology for the non-digital buttons have
also been recommended.
In the future it is expected that new tones
will be required in conjunction with new
subscriber services and that some of
these, which will pass over the international network, will be the subject of
international agreement. The signalling
requirements associated with digital subscriber equipments connected to a future
integrated digital telephone network will
also require study.

Inter-exchange signalling
Inter-exchange signalling due to various
influences developed differently in various
countries. A fundamental influence already
mentioned was the type of switching
equipment used. Other factors included:
— type of transmission media—wire or
carrier;
— numbering plan—fixed
length numbering plans;

or

variable

— charging arrangements—detailed billing or pulse metering;
— routing plans, and
— signalling facilities required.

Due to these differences in national
signalling systems, when it was desired to
establish semi-automatic service between
countries in Europe, it was necessary to
find a common inter-exchange language.
A system, System No. 2, was recommended
by the International Telephone Consultative Committee (CCIF) in 1938 but
never used. Two systems, Nos. 3 and 4,
were standardized by the CCIF in 1954.
They were later modified for fully automatic service and System No. 4 is used
quite extensively in Europe. These systems
were not used in the United States and
Canadian networks which had evolved
almost as a single unit and with their own
common national-international signalling
system.
Shortly after the laying of the Atlantic
telephone cable in 1956 it was proposed
that semi-automatic service be introduced
between North America and Europe. The
North American signalling system was not
compatible with Systems Nos. 3 and 4
nor with other systems in use in European
countries. In addition to the technical
differences between the signalling systems,
e.g., signalling frequencies, method of
sending digits, etc., there were certain
network differences which the signalling
system as the interface between switching
systems, and thus between networks, had
to take into account. For example, telephone numbers in North America are of
fixed length while in Europe they are

The United States (American Telephone
and Telegraph Company—AT&T), the
United Kingdom, German and French
post offices joined forces to design a new
TASI compatible signalling system, now
known as the Atlantic System. This
system provided an intercontinental
common language and was used in both
the Atlantic and Pacific cables to provide
semi-automatic service. As more and more
countries were connected to the cables,
it became evident that it would be desirable
to have a world-wide standard signalling
system. The problem was posed to the
CCITT at the Ilnd Plenary Assembly
(New Delhi, 1960); and study of a standard
system was authorized. [17]
During the study the Atlantic System was
examined, and after some modification
was standardized as System No. 5 by the
CCITT Illrd Plenary Assembly (Geneva,
1964). [18] It is now used in all of the
undersea cables to provide both semiautomatic and automatic service. System
No. 5 was the only system available which
was compatible with the longer propagation delays inherent in synchronous
satellites when they were introduced and
thus is also the system used today for
international satellite circuits.
System No. 5 is a per circuit in-band
system, that is, the signals are carried
within the voiceband of the circuit used
by the subscribers. It consists of a line
signalling part and an inter-register part.
The line signalling part uses two frequencies 2400 and 2600 Hz separately or
together in a fully compelled mode.5 The
Exchange A sends fx to exchange B. B
recognizing fx responds by sending fy. A
recognizing fy removes fx. B recognizing
cessation of fx removes fy. The sequence is
complete when A recognizes cessation of fy.
5
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inter-register part for sending address
signals uses a multifrequency code pulsed
at a rate of 10 digits per second in the
forward direction. The multifrequency
code, which is the same used in North
America, uses a combination of two-outof-six frequencies to represent digits and
control symbols. The frequencies are not
the same as those used in the DTMF
system on subscriber lines.

Basic signalling techniques...

Two in-band signalling systems using
multifrequency inter-register address transmission which were in service very widely
over the world were recognized by the
CCITT in 1968 for use within world
regions. These systems had neither been
designed nor tested by the CCITT but
rather were accepted as a fait accompli
and designated Systems R1 and R2.
System R1 is the system used on inter-toll
circuits in North America. It consists of
an inter-register part used in the forward
direction only and an in-band line signalling part. Although the multifrequency
code is the same as that used in System
No. 5 the address digits are sent in pulses
at a rate of 71/i digits per second. The
line signalling is a continuous tone system,
i.e., low level 2600 Hz tone is present
in both directions of transmission on an
idle circuit and is absent on an occupied
circuit.
System R2 is a system designed by a
group of European countries for use as a
national-international (regional) system
within Europe. It has a continuous
compelled inter-register part used in the
forward and backward direction of call
set-up and an out-band line signalling
part. To make possible its use on 2-wire
transmission facilities in national applications two groups of six frequencies are
used for the multifrequency code, one
for each direction of transmission. The
line signalling part utilizes a frequency
above the voiceband on carrier circuits,
3825 Hz, in a " tone-on-idle " method.
Digital line signalling arrangements are
recommended for both Systems R1 and
R2 to be used in place of the analogue
line signalling described above when the
circuits are provided on PCM carrier.
The primary multiplex per CCITT
Recommendation G.732 (Q.46) [5] provides an 8-bit time slot, No. 16, in each
30-channel group for signalling. Since this
multiplex was designed for use within
216

In-band signalling system
Figure 9

Europe, as was Signalling System R2, the
digital version of System R2 is specified
to be carried in this signalling time slot.

Common channel signalling

The digital version of System Rl is CCITT Signalling System No. 6 was the
specified to be carried by the signalling first signalling system, indeed the first
bits in the PCM primary multiplex per system of any kind, designed entirely
5
CCITT Recommendation G.733 (Q.47) [ ] within the CCITT. There were not yet
which is the one used in the United States comparable national systems in service or
and Canada. In this PCM multiplex in an advanced state of planning on which
signalling is carried within the speech

to base the design. It is a common channel

time slots by encoding speech samples
in a 7-bit code in each sixth frame and

signalling system especially for use between
SPC exchanges. While it provides for data

using the eighth bit in each time slot for

links working on either analogue or

signalling

digital channels, it is optimized for use

Basic signalling techniques...

Common channel signalling system
Figure 10
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on analogue channels since they were
expected to predominate on international
routes during the expected service life of
the system.
The study of System No. 6 was authorized
by the CCITT Illrd Plenary Assembly
(Geneva, 1964) because of reservations
expressed by some Members regarding
the use of System No. 5 in a greatly
expanded international network with
increased use of transit switching. The
first approach taken in the study was a
system using a new fast inter-register
signalling part for transmission of address
information and a common channel part
for other signals. It was also proposed
that the new inter-register part could be
used with Systems Nos. 4 and 5 line
signalling to update these systems. It
soon became apparent that once having
established a common channel for line
signals, address signals could easily be
handled as well so the study was redirected
toward a totally common channel system.
The study of a new inter-register system
for Systems Nos. 4 and 5 was continued
although its use with System No. 4 was
soon dropped. System No. 6 and System
No. 5 bis, as the new version of System
No. 5 was named, were standardized by
the CCITT IVth Plenary Assembly (Mar
del Plata, 1968).
Since System No. 6 was so different from
previous systems a field trial was authorized to take place between 1968 and 1972.
The trial was eminently successful with
the result that the final specifications of
System No. 6 were accepted by the
Vth Plenary Assembly (Geneva, 1972). The
story of this field trial in which 11 administrations or recognized private operating
agencies participated was fully described
in a special issue of the Telecommunication
Journal in February 1974. [19]
System No. 6 uses a synchronous serial
data system in each direction at 2400 bit/s
in the analogue version. The data modems
which use differential four-phase modulation are per CCITT Recommendation
V.26 alternative B. The data stream in
each direction is divided into signal units
of 28 bits each and these are grouped
into blocks of 12 signal units. The twelfth
signal unit in each block is used in the
error control system and is known as an
acknowledgement unit (ACU).

CCITT System No. 6
Total field frial networrk
Phases B and C

Figure 11 — Field trial map

The data rates for the digital version are 4
and 56 kbit/s for the primary multiplex
per G.732 and the signal is carried in
time slot No. 16. The data rate used in the
primary multiplex per G.733 is 4 kbit/s
and is obtained by time-sharing the
framing pulse position.
Error control is on a link-by-link basis.
Error detection is by redundant coding
using a cyclic code of eight check bits
on 20 information bits supplemented by
a data carrier failure detector for long
burst errors. Error correction is by
retransmission of only those signal
messages found to be in error. Error-free
messages are used immediately.
With a serial type data system there will
be some queueing of signal messages
waiting for transmission; priorities are
therefore provided to ensure achieving the
low answer signal delay objective.
When in-band signalling systems are used
there is, fortuitously, a nominal check
of the speech path on each circuit in the
connection. Since there is no signalling
over the speech path in System No. 6
a separate per-call check of the speech
path of each circuit is provided.

To meet the security requirements signalling channel restoral arrangements are
provided.
When the signals carried over the data
link are associated with the speech circuits
between the exchanges in which the data
link terminates, the mode of operation is
known as " associated " and is as shown
in figure 12. Another mode known as
non-associated operation is possible. A
limited form of non-associated operation
known as quasi-associated is provided in
System No. 6 as shown in figure 13. Elere
the signals are sent between user exchanges
A and B by way of a third exchange C
which acts as a message switch and is
known as a signal transfer point (STP).

Association between signalling
and speech networks . . .

Figure 12 — Associated mode
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Association between signalling
and speech networks...

Figure 13 (a, b) — Quasi-associated mode

A separate signalling network can be built
up using the quasi-associated mode of
operation. Quasi-associated operation is
expected to be especially useful in extending the benefits of System No. 6 to small
groups of circuits and for providing
alternative signal paths during signalling
link failures.
Various manufacturers are now making
System No. 6 equipments available and
it is expected to go into service in the
next year. The introduction of this common
channel system is dependent, however, on
the introduction of stored-programmecontrolled international exchanges.
System No. 5 bis was not subjected to field
trial as it used " known art ". It was in
fact designed so late in the era of electromechanical common control switching
systems that is may never be implemented.
The desirability of a universal nationalinternational signalling system to minimize
the problems of interworking between
systems was kept in mind in the design of
System No. 6. The design provides format
codes which are reserved for national
and regional use. The use of System No. 6
directly or a variation based on
System No. 6 has been studied in many
218

countries and regions. In the United
States for example common channel
inter-office signalling (CCIS), which is
based on System No. 6, will be introduced
into the Bell System toll network starting
this year and will grow very rapidly. In
Japan a common channel signalling
system based on System No. 6 will be
installed in conjunction with new D 10
electronic exchanges. [20] Australia has
also proposed the introduction of a
similar common channel signalling system.

Signalling in an integrated digital network
As Signalling System No. 6 was optimized
for inter-processor signalling at data rates
readily achievable over voice-bandwidth
channels, it is not necessarily optimum at
the higher data rates easily obtained over
digital channels, i.e., the 56 kbit/s digital
version. Looking forward to the integrated
digital network study has started on a
new signalling system optimized for the
digital environment.
Study Group XI has studied such a new
system for the integrated digital telephone
network during the 1973-1976 study period
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under Question 4/XI. In the studies for
the new system the characteristics of
digital lines and time division switches
will be taken into account, as well as the
experience gained in the study and trials
of System No. 6. Since higher data rates
are less expensive and more easily obtainable than in the analogue environment,
it is possible to trade efficiency of line
transmission for processing efficiency in
the switching machine. As 64 kbit/s is a
natural unit in the digital systems study
has centred around this rate.
The concept of commonality has been
kept in mind in these studies as has the
use of the system in a future integrated
services digital network.
The system currently envisioned is a
common channel system functionally split
into two sections: a message transfer part
and a user part. The message transfer
part consists of all of the functions such
as error control which are necessary in a
common channel signalling system for
any service. The user part is the interswitching processor part which assumes
that the message transfer part will provide
an essentially error-free path. Considerable
freedom is allowed for the different
services in the user's part.
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Study Group VII has been studying
signalling arrangements for new digital
networks. Their study encompasses both
decentralized and common channel (centralized) types. Study Group Special D
has been studying the problems associated
with signalling in an integrated services
digital network.
As a result of these early studies in which
close co-operation among the Study
Groups has been achieved, a plan for
their continuation has emerged. Study
Group XI will continue the study of the
message transfer part and the user part
for telephony networks keeping in mind
known requirements for an integrated
services network. Study Group VII will
proceed in close co-operation with Study
Group XI to specify the user part for
digital data networks. Study Group
Special D will continue its studies of
signalling in an integrated services digital
network and will act as a co-ordinator of
the studies in the other Study Groups.

Conclusion
Progress in telephone signalling and
switching are intimately linked. The goal
is to keep the facilities in each complementary. Together they form a gigantic
decentralized computer complex with
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Telephone
operation

by
R. RUTSCHI
Entreprise des postes,
telephones et telegraphes suisses

SUMMARY
From the outset, the telephone rapidly gained popularity, and users soon became accustomed to obtaining a very wide range
of applications and facilities from this convenient means of communication. To meet subscribers' demands and to promote the
use of the telephone, administrations have frequently encouraged diversification. They have sought not only to place the service
on a rational footing by automation and simplified operation, but also to standardize the facilities offered to users. The standards
and recommendations now established have stemmed from the international meetings sponsored by the ITU and specialized
bodies, particularly the CCITT. This article discusses the provisions adopted in the Convention, the Telephone Regulations
and the CCITT recommendations to stimulate the development of international telephone operation; it describes the facilities
afforded to users for the exchange of calls and refers to the special services available in the telephone network.
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1. Telephone operation

I

n this paper, the term " telephone
operation " refers to all the measures
adopted to provide users with a high
quality of service, rapid set-up of calls,
good reception and a range of services
and facilities designed to meet customers'
requirements in conditions which are
rational from the administrations' standpoint.
1.1

2. International Telecommunication Union
(ITU)

Local calls

Since the first telephone calls set up by a
manual exchange, the person responsible
for operations has had to comply with
a number of rules. The operator had to
reply to the caller, reach the called party
and establish contact between the two,
measure the length of the call and make
the entries required for invoicing. The
public came to look upon the telephone
operator as a trustworthy person who
could be asked to render services outside
her normal duties. She was often asked
to call a particular person to the telephone,
to pass on a message to somebody who
was not available to take the call, and
to provide all kinds of information. At the
time, telephone subscribers were usually
designated by name, although each of them
had a number. The operator knew personally everybody belonging to the local
network and knew who was calling when
a particular light was switched on or a
particular marker moved on her switchboard.
1.2

which frequently required a number of
transit operators. The problems connected
with the rules and procedures to be applied,
coupled with differences in terminology,
were compounded by linguistic confusion.
It was therefore vital to reach agreement
in order to introduce as much uniformity
as possible into the international operating
rules.

Trunk calls

The setting up of calls became more
complicated when they were made to
another town and local networks had to
be linked up. For this purpose, it was
necessary to call the operator at the
incoming exchange, request the call and, in
many cases, wait for some time before
the called subscriber could be obtained.
To avoid keeping the caller waiting, he
was informed that the he would be called
back when the call was about to be set up.
Trunk calls were often a difficult matter,
particularly in cases where several operators were required to establish transit
communications.

Without entering into the historical details
of the part played by the ITU, the CCIF
(International Telephone Consultative
Committee) and its successor, the CCITT
(International Telegraph and Telephone
Consultative Committee), one may point
to the efforts made by the delegates in
international conferences to establish rules
and map out guidelines to ensure a high
quality of telephone service.
2.1 " International Telecommunication Convention "
The countries Members of the ITU have
adopted a number of provisions, which are
enshrined in the Convention, which has
the force of an international treaty.
Under this Convention, the countries
Members of the ITU undertake to:
a) uphold the right of the public to use
the international telecommunication
service, for each category of correspondence, without discrimination
of any kind;
b) ensure the secrecy of international
correspondence;
c) take such steps as may be necessary
to ensure the establishment, under
the best technical conditions, of the
channels and installations necessary
to carry on the rapid and uninterrupted
exchange of international telecommunications ;
d) operate these channels and installations
by the methods and procedures which
practical operating experience has
shown to be the best, maintain them
in proper operating condition and keep
them abreast of scientific and technical
progress.

1.3 International calls
The difficulties increased when it became
necessary to set up international calls,

An important article of the Convention
specifies that the international telecom-

munication services must give absolute
priority to all telecommunications concerning safety of life at sea, on land, in the
air or in outer space, as well as to epidemiological telecommunications of exceptional urgency of the World Health
Organization (WHO).
Finally, government telephone calls may
also be given priority, upon specific
request and to the extent practicable,
over other telephone calls.
2.2

" Telephone Regulations "

The Convention is supplemented by the
Administrative Regulations which govern
the use of telecommunications and are
binding on all Members. The Plenipotentiary Conference (Montreux, 1965)
considering, inter alia, that most technical
and operational questions were dealt
with in CCITT recommendations, adopted
a resolution specifying that it was desirable
to simplify the Telephone Regulations
and instructed the CCITT to ascertain
which provisions could be omitted from
the Telephone Regulations and made the
subject of CCITT recommendations.
After the completion of this task, the
1973 Telephone Regulations now contain
only a few provisions, and particularly
the following:
a) a recommendation to administrations,
in exceptional circumstances, to grant
preferential treatment for calls requested by certain persons designated
by the United Nations;
b) an opinion intended to obtain franking
privileges for telecommunications on
behalf of delegates participating in ITU
conferences and meetings;
c) a recommendation to the effect that,
pending agreement and provided that
there is no direct route between the
terminal countries concerned, the
country of origin has the right to
determine the routing of its outgoing
telephone traffic, taking into account
the interests of the administration
of the country of destination.
So most of the provisions relating to
operation are now transferred to CCITT
recommendations. The Telephone Regulations expressly state that administrations
should comply with the CCITT recommendations.
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2.3

CCITT recommendations

The CCITT Study Groups, which consist
of experts from telecommunication administrations and recognized private operating
agencies throughout the world, study the
questions assigned to them by the CCITT
Plenary Assemblies. These studies culminate in recommendations which, after
adoption by a Plenary Assembly, are
published by the ITU.
The CCIR (International Radio Consultative Committee) applies the same procedure on questions affecting radiocommunications.
The CCITT recommendations cover all
aspects of telecommunications and define
the guidelines followed by administrations
in their international relations. The special
feature of these recommendations consists
in the fact that they are not compulsory,
but it is gratifying to note that all administrations comply with them so far as
possible and that the telecommunication
equipment manufacturers invariably mention that their products are in keeping
with the CCITT or CCIR recommendations. This testifies to the importance
which these recommendations have acquired over the years.

3. Modes of operation
3.1

Manual operation

The manual exchanges are connected
by direct circuits, if warranted by the
traffic; the direct circuits often pass
through transit countries. However, when
it is impossible to set up direct circuits,
or if they are not economically justifiable,
one or more international exchanges have
to be used to set up calls. The use of
intermediate exchanges raises difficulties
if there is any delay on the circuits to be
connected. In the event of a low traffic
volume between two countries, it may be
advisable to route the traffic through an
automatic exchange rather than set up
a small group of direct circuits.

3.3

Automatic operation

In automatic operation, the calling subscriber obtains his correspondent without
the assistance of the operator. On receiving
the proceed-to-send tone, he either dials
or selects on a keyset the international
prefix and the country code, followed
by the" national number of the called subscriber. An international prefix is a
combination of digits which the calling
subscriber wishing to reach a subscriber in
another country has to select to gain access
to the international automatic outgoing
equipment (for example, 00). The international introduction of automatic operation had to be preceded by the approval
and establishment of a world numbering
plan. All countries have been included
in numbering zones, and each country
has been assigned a 2- or 3-digit code
number. The World Plan Committee has
also established a routing plan indicating
the transit exchanges to be employed.
The probable traffic trends are assessed
periodically to ensure that the circuits
and equipments required to handle calls
will be available when needed.
The national code to be dialled in establishing an international call had t<_ be
exactly specified. In most cases, the trunk
prefix, namely, the zero preceding the
trunk code, has been abolished, which
means that fewer digits have to be dialled.
Since many firms have international
relations and therefore wish to include
their telephone number in the headings
of letters and business correspondence,
it was found useful to standardize the
typesetting of national and international
telephone numbers.
Finally, for countries which have not yet
adopted a particular type of dial, a
standard layout of the digits on the dial
has been recommended. In the same way,
the presentation of push-button keysets
has been standardized.

3.2 Semi-automatic operation
The automation of national networks
has considerably simplified the work of
operators in outgoing exchanges by providing direct network access. The operator
can thus obtain the called station by
selecting the number directly on a dial or
keyset.
222

4. " Instructions for the international telephone service "

The Instructions constitute a CCITT
recommendation which is particularly
important for the operation of the international telephone service. In view of their
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size and to facilitate reference by stalf,
they have been published as a separate
volume. They contain the rules on the
procedure to be followed in setting up
all classes of telephone calls and charging
for them. Instructors use these Instructions
in training staff. The operators at all
exchanges may refer to them to find
answers to particular problems which may
arise, since network development, operating modes and facilities made available
to subscribers differ from one country
to another. Allowance therefore had to be
made in the Instructions for all special
cases.
4.1

Advance preparation operating

When only a limited number of manual
circuits are available between two exchanges, the best means of optimizing
efficiency usually consists in advance
preparation operating. With this procedure,
subscribers who have requested a call
wait their turn and the call is not set up
until the circuits have been prepared
at the terminals and the subscribers are
ready to speak. When there is a queue
of calls, it must be possible to put through
a new call as soon as the previous call
has been completed. When the only circuit
available is congested, the alternate operating procedure is followed, in which each
of the two international exchanges acts
alternately as outgoing and incoming
exchange. The advance preparation operating method requires intimate understanding and close co-operation between
the terminal and transit centre operators
involved in setting up the calls.
4.2

Outgoing preparation operating

In relations operated with preparation
procedures, the mode of operation may be
simplified when the called party can be
obtained very soon after the request
reaches the incoming exchange. The outgoing operator prepares the caller when
it is his turn to speak and transmits to
the incoming operator the call number
of the called party. The incoming operator
sets up the call to the called party, announces to the outgoing operator the presence of the subscriber on the line and then
withdraws. In principle, with outgoing
preparation, no recording is made at the
incoming exchange and it is up to the outgoing operator to make any subsequent
attempts required to set up the call.
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4.3

Manual demand operating

When enough circuits are available,
manual demand operating offers subscribers the advantage that they can wait
on line until the call is set up without
having to replace the receiver. If, however,
the caller has to be recalled for identification, recall is effected immediately
after the call request is made without
the subscriber having to wait.
A distinction is made between direct
manual demand operating, where the
operator at the outgoing exchange is
sufficiently familiar with the language
of the country of destination to converse
with the calling subscriber, and indirect
manual demand operating, which is
employed when the incoming operator
has to identify the called subscriber.
4.4

Semi-automatic demand operating

This is an even more efficient and rapid
service, since the outgoing operator can
herself select the called subscriber's
number. If there are any language difficulties, identification of the called subscriber is left to the caller. With this
method, the outgoing operator, responsible
for charging, supervises the call to ensure
that it proceeds normally. Some semiautomatic systems also enable the outgoing
operator to call upon an assistance
operator to act as interpreter and intermediary between the outgoing operator
and a called party or an operator in the
country of destination.

Justice at The Hague. This is not an exhaustive list, but it indicates the persons
authorized to request government calls,
which take precedence over private calls.
They are charged at the same rate as
ordinary private calls.
5.3

Service calls relate to the working of the
telephone service, including the establishment and maintenance of circuits. They are
generally free of charge. The Chairman
of the ITU Administrative Council,
the Secretary-General, the Directors of
the CCIs and the Chairman of the International Frequency Registration Board
(IFRB) are authorized to request free
telephone calls with administrations on
the official business of the Union. These
calls are treated as service calls.
5.4

5.1

Distress (emergency) calls

Distress calls relate to the safety of life.
Under the International Telecommunication Convention, the countries Members
of the Union undertake to give absolute
priority to calls in this class, which are
charged as ordinary private calls.
5.2

Government calls

Government calls are calls originating
from the Head of a State, the Head or a
member of a Government, a Commanderin-chief of military forces, diplomatic
or consular agents, the Secretary-General
or the Heads of organs of the United
Nations or the International Court of

Private calls

These are all calls other than distress,
government or service calls.

When calls cannot be set up without delay
owing to traffic routing conditions, priorities may be applied by special agreement
between administrations.
6.1

7.1

Station calls

A station call is booked for a specified
number, chargeable duration commencing
as soon as a reply is obtained at the called
station, regardless of the person who
answers the call.
7.2 Personal calls

A personal call is requested to a specific
person, described by his name, position or
address.
7.3

Dispatch of messenger

7.4 Data calls

A data call may be requested to exchange
data between telephone stations specially
equipped for such transmissions.

International calls

International calls set up by an operator
take precedence over national calls of the
same class.
Urgent calls

Priority is given to urgent calls for the
three classes of call: government, service
and private. The calling subscriber must
add the word " urgent" to his request.
Administrations accepting this type of
call apply a rate double that for an
ordinary call.
6.3

In certain relations, administrations may
accord various facilities to users. They
cannot all be offered in high traffic
relations. The facilities listed below are
generally subject to a higher charge than
that applied to station calls.

In some relations, the calling subscriber
may request the dispatch of a messenger
to call somebody to a telephone.

6. Precedence of trafic

6.2
5. Classes of call

Service calls

7. Call facilities accorded to users

Lightning calls

In certain relations, when an appropriate
setting-up time for urgent calls cannot be
guaranteed owing to congestion, lightning
calls may be accepted. When the calling
subscriber adds the word " lightning"
to his request, it is accorded a higher degree
of priority than other calls of the same
class. Lightning calls are only accepted
by administrations in very exceptional
circumstances. They are charged at three
times the rate for an ordinary call.

7.5

Collect calls

A collect call is a call for which the caller,
when requesting the call, specifies that
he wishes the charge to be paid by the
called party.
7.6

Credit-card calls

In some relations, a caller may, when
requesting the call, specify that he wishes
it to be charged to his credit card number.
7.7

Conference calls

A conference call is established between
three or more stations. Some manual
exchanges are equipped to enable operators
to set up conference calls. There are
two types of conference call, bidirectional
calls in which each participant can listen
and speak, and unidirectional calls, in
which only one participant can speak,
the others being able only to listen.
Participants in conference calls may be
either in the same country or in different
countries.
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7.8

Changes in requests

If a request cannot be complied with
immediately, the caller may, as long as
he has not been told that the call is on
the point of being put through :
a) make changes relating to the class
and precedence of the call and the
special facility requested;
b) request an additional special facility;
c) change the caller's number or name
within the limits of the country of
origin;
d) change the number or designation
of the called person within the limits
of the country of destination;
e) cancel his request.
7.9 Reservations on the time for setting up
calls

When a request for a call cannot be
complied with immediately, the caller,
in making his request, may specify that:
a) the call should not be set up until
after a particular time;
b) the call should not be set up during
a given period;
c) the request should be cancelled at a
particular time.

7.11 Special information

At the national level, administrations
have made available other telephone
services which give the exact time, the
latest news, weather forecasts, currency
rates, etc. This information is often
recorded on magnetic tape. In view of its
regional interest, this information is not
usually made accessible to users in another
country and is not covered by international
recommendations.

8. Special services using the telephone
network

Administrations are occasionally called
upon to provide telephone circuits for uses
other than those of the public telephone
service, for example:
a) standby circuits for telegraph and
telex services;
b) phototelegraphy transmission circuits;
c) control circuits for sound programme
and television transmissions;
d) temporarily leased circuits.
In such cases, arrangements must be made
to ensure that enough circuits are available
in the link in question so that normal
telephone traffic is not affected by the
diversion of circuits to other purposes.

7.10 Requests for information

Requests for information connected with
the setting up of telephone calls must be
addressed to special operators in the outgoing country. If the operators do not have
the information available, they may call
upon the operators in the information
service of the country of destination.
To reduce requests for information between
operators so far as possible, administrations attempt to exchange lists of subscribers. This information is more and
more exchanged in the form of microfilms,
the operators being equipped with reading
devices. Some administrations have now
computerized information relating to subscribers. The operators may interrogate
the computers, the information requested
then being displayed on a screen. Experiments are in progress on a system to
enable operators in one country to interrogate the computers of other countries
directly, which will simplify and speed up
the information service.
224

9. Telephone services in conjunction with
vehicles

In the past few years, there has been a
considerable increase in requirements to
communicate with road vehicles, ships or
aircraft. This link uses the public telephone
network and is supplemented by a radio
link.
9.1

Auto-paging

This is a service which makes it possible to
call a vehicle, usually a road vehicle, by
means of the telephone network. Each
vehicle is assigned a telephone number.
When the number is called it triggers
a visual and possibly an acoustic signal
in the vehicle. The caller and the driver
have previously agreed on the meaning
of the call; it may signify, for example,
that the driver should call a particular
number as soon as possible. This service
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is only for signalling and cannot be used
for conversation.
9.2

Mobile services

The land, maritime and aeronautical
mobile services enable the user of the public
telephone network to request calls with
vehicles equipped for the purpose and to
exchange conversations. This type of call
may be set up manually or semi-automatically by an operator, while some
relations are automatic. Public interest
in this facility has increased over the past
few years. Tests are in progress on the
routing of calls to ships at sea and to
aircraft by means of communication
satellites. This yields better reception
and faster call set-up, which will certainly
be reflected in a higher traffic volume.

10. Conclusion

The wide range of media made available
for users and the facilities offered to the
public call for a thorough grounding
in operational techniques on the part of
the operator as well as, in many cases,
infinite patience. Tribute also has to be
paid to the conscientious and meticulous
work of the installation and maintenance
staff. The subscriber who requests a call,
or who sets it up himself by selecting the
number on a dial or a keyset can at best
be only dimly aware of the enormous
number of operations and contacts which
must come into play before he can speak
to his correspondent. The interconnection
of circuits and exchanges of information
between the operators of different countries
call for international co-ordination of
installations and services, which would not
have been possible without the international meetings sponsored by the ITU.
These meetings, which represent a forum
for the exchange of information and
experience among experts from the whole
world, culminate in the CCITT and CCIR
standards and recommendations. The strict
compliance by administrations and their
staff with these recommendations makes
it possible to provide telecommunication
users with an international telephone
service of outstanding quality.

(Original language: French)

Planning in telecommunications

by
Michel TOUTAN *
Direction generale des
telecommunications
France

1. The need for planning

P

means setting a target or a
number of mutually consistent targets
to be reached by a given date, deciding
on the material, human and financial
resources required, and adopting coordinated methods for putting the programme into effect together with a timetable, so that we can reach the objective,
or at least get within striking distance of it.
LANNING

Needless to say, planning involves
" optimization" in relation to a given
parameter. The parameter most commonly
adopted is the lowest total cost (the type
of cost involved has to be defined however:
present-worth cost precisely specified,
initial investment cost, etc.) and this will
not be repeated in this article. Other
parameters may also be adopted as optimization criteria: lowest total execution
time; requisite intermediate stage, etc. Nor
should we forget to define the situation
in which the process is intended to result.
It must clearly be one which can continue
to evolve, in a following phase, without
any discontinuity, which presupposes that
all the prerequisites for further development are available, in other words, that
it is not inhibited, for example, by the
saturation of the existing plant (which
would be an optimization according to
the apres moi le deluge philosophy).
Finally, it is clear that planning presupposes the existence of a single authority
to choose between objectives and means
within the selected or imposed deadlines.
Any activity, if it is to be carried out on
a rational basis, requires some degree of

planning: this applies to small- or mediumsize as well as to the largest firms, whether
they are public or private, capitalist or
socialist.
The increasing demand for " communications ", in the broader sense, and for
" telecommunication " in particular, can
be considered one of the most striking
features of the modern world. Everybody
wishes to be able to reach his correspondent immediately, wherever he may be,
to exchange with him all kinds of information, over a channel of acceptable and
consistent quality. The technical facilities
for meeting this requirement are now
available. The purpose of a telecommunication enterprise is to establish and operate
these facilities, subject to the principles
of sound management and the dual
constraints imposed by the need to provide
a public service on the one hand and to
act as a commercial firm on the other.
However different their situations may be,
all telecommunication undertakings are
governed by the need for rigorous
planning. Indeed, telecommunication is
a perfect example of the need for such
planning, for the reasons explained below.
The capital investment is considerable. In
a recent article significantly entitled
" Telephony is a heavy industry ", published in the October 1975 issue of
the Telecommunication Journal, Mr.
R. Chapuis estimated the total investment
of all telecommunication undertakings
throughout the world at 25 000 million
US dollars in 1975. In France, for example,
the telecommunications sector is the
main investor in 1976, with a total authorized commitment of nearly 18 500 million
French francs.

n The investment in telecommunication
networks is characterized by a very long
service life, amounting to as much as
several decades for cables or switching
units, for example, and involving usually
a fairly long period, often of three to five
years in the most complex cases, between
the decision to launch an operation and
the actual commissioning date.
■ Another characteristic feature of telecommunications is the high degree of
interdependence; a network is nothing but
an immense machine, with all parts
operating in real time, in which any defect
or local failure is liable to cause a general
breakdown within a very short space of
time; it is therefore absolutely vital to
achieve overall consistency.
■ Sound planning is all the more essential,
the greater the pace of development, which
applies both to networks which have
already been in existence for some time
but which, for various reasons, have a
great deal of ground to make up very
quickly, and also to the networks being
established in the developing countries.
These are cases in which planning may be
most difficult, but also where a planning
error is liable to cause uneconomic use
of resources, either because their total
level is very high or because they are very
scarce.
This article will be centred on the telephone network—an approach which is
justified since the telephone alone accounts
for roughly nine-tenths of all telecommunications, so that networks tend to be
* Chairman of the Plan Committee for
Europe and the Mediterranean Basin.
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designed around the requirements of
telephony. Moreover, the problems raised
by the other services are not for the most
part very different.
The essential prerequisite for any sound
planning is to identify the requirements
to be met as carefully as possible. This
comes under the head of foiecasting.

2. Estimating demand

This covers the sources of telephone
traffic, its type and volume.
Subscribers are the main source of traffic.
In addition, although the proportion of
such traffic is small, account must be
taken of clients using public telephone
stations or telephones belonging to third
parties (neighbours, employers).
The starting point for any estimate is a
survey of the existing reference situation,
which must be studied thoroughly; this
calls for a detailed record of subscriptions,
coupled with regular and reliable traffic
observations and analysis. A fundamental
distinction has to be drawn between
residential and professional subscribers, as
between residential and professional traffic,
since they are governed by very different
growth laws. The analysis is then carried
further by breaking down, for example,
the residential sector into
socioprofessional categories, and the professional sector according to size of
business (number of jobs), type of activity,
geographical location, etc.
A number of methods must be applied
simultaneously in estimating trends. By
comparing the results obtained with these
methods, which are different by definition,
and the way they are affected by external
factors, it is possible to obtain a range
of values which can be expected to
encompass future reality. These methods
may be:
— comparison with previous trends in
other networks; however, the conditions involved must be genuinely
comparable, which is rarely the case;
— correlation: normally correlation between the telephone density and per
capita gross domestic product in a
number of countries; however, acceptance of a trend on the basis of this
criterion means maintaining the diver226

gence between groups of developed
networks and networks which are
either in the process of development
or catching up, whereas in the latter
case the objective is precisely to change
from one group to another;
— analysis: a picture of a professional
sector at later stages in its development
can be obtained, for example, by
breaking down the sector and studying
the trends characteristic of each constituent group in terms of geographical
distribution, size of business and
whether it is expanding or declining;
— straightforward extrapolation of the
previous trend; this method, certainly
the easiest, involves some risk of error
even when " logistic" extrapolation
laws are applied.
It is therefore clear that telephone demand
cannot be estimated without reference to
the social and economic context: population trend, urbanization, standard of
living, shift of residential areas, commercial and industrial activity, etc. However,
the development of the network in turn
affects demand: automation and a high
grade of service promote increases in both
local and long-distance traffic; the speed
with which requests for connection are
met in itself affects the demand; a promotion campaign may bring out latent
needs; telephone rates can also play a
considerable role in either encouraging or
damping demand.
Once information on the number and type
of telephone stations and the total traffic
is available, the next step is to define the
busy-hour on the busiest days, the decisive
parameter for the size of installations. A
change in working conditions (longer
week-ends, flexible working hours) may
of course cause a higher concentration
of traffic on a smaller proportion of
working days.
The forecasting methods used for the
other services (telex, data transmission,
etc.) show no radical difference; however,
in view of the smaller number of users
concerned, they may be supplemented
by polls, written enquiries or periodic
interrogation of panels, capable of
reaching almost all the existing or potential
customers. These methods are the only
valid ones with new services or services
still under study (facsimile, videophone,
etc.).

TELECOMMUNICATION JOURNAL - VOL. 43 - III/1976

3. Definition of objectives

Once the traffic and telephone requirements have been estimated, the planning
work can start with the definition of
objectives.
Objectives are defined on the basis of a
combination of factors—the experience
acquired in each network, a rough estimate of the financial and technological
resources likely to be available during
the period in question (five to ten years
for medium-term planning), and a political
will to modify previous trends, particularly
in the case of networks which have not
reached a satisfactory level of development. The objectives include the number
of new subscribers, both residential and
professional, to be connected; the connection time limits to be observed; the
number of new subscriber equipments
to be installed, including transfers and
replacement of obsolete switching units;
the traffic volume to be handled at a
given grade of service; new relations fo
be operated, etc.
All these objectives should be consistent
and remain so after the inevitable adjustments have been made to the original
project.
It is eclar that the results and the cost
implications for the undertaking, or more
generally for the community at large,
will be different depending on the objectives selected. In order to act with a full
knowledge of the facts, the authority
responsible for the choice must first
conduct an overall study to determine
the possible consequences of the various
options. In highly developed networks
which are expanding more slowly, since
the major requirements are already to a
large extent met, the various objectives
among which the choice will be made will
generally only have the effect of speeding
up, to a greater or lesser degree, activities
which have already been launched, so
that the implications can readily be
foreseen. In new networks, on the other
hand, where work is starting from scratch
and it is rarely possible to do everything
at once, the judicious selection of priority
objectives is a more critical matter, since
the remoter repercussions, which are more
difficult to assess, will loom larger in the
future. This initial planning stage,
involving the setting of targets, is therefore extremely important.
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4. Planning in national networks

of urban and local networks and of the
trunk network.
4.1 Urban and local networks

This article takes as an example a national
network the structure of which is based
on a division of the country into telephone groups. In a network of this type,
a so-called " primary (group) centre " has
a specific part to play within each group:
in principle and with few exceptions, all
trunk calls, outgoing and incoming, from
a local exchange located within a group
to another exchange in another group,
pass through this primary centre. The
overall network connecting up the primary
centres is the trunk network, and the
networks within a group are the local
networks.
There are other structures in which the
"group" concept is not applied; in this
case, a " primary centre " generally plays
the same role as that described above
for the routing of trunk calls among the
local exchanges which are connected to it.
In the structure taken as an example, the
division of the territory into groups and
the adoption of a transmission plan are
the first decisions which have to be taken
in determining the structure of a national
network. These decisions are interrelated,
since the transmission plan, which has
to comply with the International
Telegraph and Telephone Consultative
Committee (CCITT) recommendations,
distributes
the
available
reference
equivalent among the local networks
(including the subscriber lines) and the
trunk network. The size of a group
depends on the technical possibilities for
establishing economic connections between
the most distant subscribers and the
primary centre within the limits of the
equivalent allocated. From this angle,
the advent of PCM systems for local
circuits, for example, holds out the
prospect of larger groups, and the consequent reduction in the number of
primary centres is a simplifying factor in
the planning and management of the
trunk network. Lastly, the national numbering plan also depends on the network
structure.
Once these policy decisions have been
taken—and they are generally very longterm decisions—two processes can then
be undertaken independently: the planning

At this stage, the estimate has shown the
location of the subscribers to be connected,
identified the likely development areas
and determined the proportions of local,
trunk and international traffic to be
allowed for.
Planning the development of urban networks, particularly multi-exchange networks in large conurbations, involves
selecting the sites of the new exchanges,
deciding their dimensions, delimiting the
service areas and fixing the dates on which
they come into operation. The traffic
flows between the exchanges and possibly
the characteristics of the switching systems are used as a basis for determining
the technical structure of the network,
namely, deciding on the advisability of
establishing one or more urban transit
exchanges, overflow procedures and the
use of alternative routes and hence the
junction circuit group matrix. The configuration of the junction cables linking
up the exchanges and the transit centres,
as well as the size of the conductors to
be used, will depend on the geographical
location of these exchanges.
The optimum economic structure for a
complex urban network, taking account
of the component costs (buildings,
switching units, multiple ducts, cables)
and the technical variants (use of LF
cables, possibility of use with PCM
systems) is worked out on the basis of a
series of iterative calculations allowing
successively for all possibilities and all
values of the various parameters. External
constraints, such as the impossibility of
setting up exchanges in certain areas or
constructing ducts along certain routes,
or the need for duct over design to avoid
the administrative or psychological difficulties which would be caused by too
frequent working on public roads, sometimes make it impossible to achieve
the theoretical optimum, which is, moreover, fairly insensitive to small parameter
variations.
The planning of urban networks is decisive
for the scheduling of site acquisition, the
construction of buildings and duct installation, the ordering of the switching units
(initial plant and extensions) and cable
laying.

Another branch of planning relates to
the subscriber line network in the service
area of each exchange. The purpose of
this planning operation is to fix the
location of the cross-connection points—
the links between the transport network
connecting them to the exchange and the
distribution network connecting them to
the subscriber—the routing and dimensions
of the civil engineering works, and the
sizing of cable conductors.
The problem encountered in the local and
rural networks within the groups likewise
involves the choice of the optimum
number and site of local exchanges and
the service area, and the same cost components are involved. However, there
are two major differences: the network
structure, generally intermeshed in largescale urban networks, is of the star type;
the length of local circuits often warrants
the use of'special transmission media,
such as PCM systems on light radio
relays or cables.
Rural areas in regions with very scattered
dwellings or a low population density
raise special problems calling sometimes
for ad hoc technical solutions, and network
planning in this case is frequently less
systematic, or even consistent in character,
since it is much more difficult, in this
case, even to arrive at a definition of the
optimum.
4.2 Trunk networks

In studying the trunk network, the source
and terminal of a call may be regarded
as not being constituted by the subscriber
stations but by the primary centres (or
centres playing the same role) to which
the subscribers are attached. The estimate
data hence relate to traffic trends (busyhour) expressed in erlangs between each
primary centre and the others.
Planning here involves the installation of
circuits and the setting up or extension
of transit exchanges to switch them and
arteries to route them.
Even for a medium-sized country, the
number of primary centres to be envisaged
amounts to several hundreds, and an
integral approach to network optimization
for the purpose of connecting them up
on the basis of the mutual traffic between
each pair of centres would be a gargantuan
undertaking. It is therefore convenient
to split up the problem into two stages,
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studying first the sub-networks, which
might be described as regional, then
dealing with the traffic between these
sub-networks, the linking being effected
at centres of the same hierarchical rank
(regional centres).
This provides us with matrices, consecutive
in time, of the traffic to be handled between
all the points, treated in pairs, belonging
to the same area.
The first step is to fix a transit structure,
assuming that direct circuits are only
established between two points of the
matrix in particular traffic volume and
cost conditions. The problem is to site
the transit centres and determine their
hierarchy, service area and function
(handling of overflow traffic of direct
circuits and the traffic normally handled
in transit), on which their capacity,
expressed either in erlangs or number
of circuits connected, will depend.
Defining the transit structure of a network
is a vital and delicate operation. It is
important because this structure, on
which the structure of the artery network
depends, cannot easily be modified, and
a mistake in design may lead to the
misuse of expensive facilities or to persistent traffic congestion. It is extremely
delicate because it means visualizing a
number of variants and comparing them
while at the same time juggling with a
large number of cost factors, whereby the
economic optimum is not always easy to
discern. Moreover, this operation is only
carried out rarely and in most cases the
planner receives the network structure
as a datum.
The second step is to convert the matrix
of the traffic to be handled into a matrix
of circuits to be established. Account has
to be taken of the transit structure and
efforts have to be made to seek the
economic optimum which will result in
the establishment of high-efficiency direct
circuits and the definition of a routing
plan (overflow, alternative routes). At the
same time compliance with the transmission plan and maintenance of the
prescribed service quality measured in
terms of loss probability have to be
ensured. The circuit costs include a
switching component and a transmission
component, and the search for the optimum, by means of an iterative process
involving trade-off between the switching
228

and transmission costs, presupposes the
adoption of certain assumptions concerning the arteries which these circuits
will follow. However, the cost of a transmission channel depends to a large extent
on the artery capacity which, needless
to say, depends in turn on the number of
circuits which it will have to carry.
Once this stage of the planning has been
completed, we now have the matrix of
the circuit groups to be installed. From
this we deduce first the number of junctors
required and hence the transit switching
unit extensions, and second the number
of telephone channels to be provided on
the arteries. But whereas the location of
the junctors is dictated by the approach
adopted to the problem, we are left with
some latitude on the routing of the circuits
on the arteries.
The reason is that the artery network is
intermeshed and that between two nodes
of each mesh there may be several arteries
of different types (cables, radio relays), of
different capacities, and with different
rates of occupancy. Lastly, for purposes
of optimum network reliability, the circuit
groups have to be split up, each part
being routed over different arteries, and a
maximum occupancy rate being fixed for
each artery to leave open the possibility
of transmitting extra supergroups in the
event of temporary outage of other
arteries. Thus we again have to select an
optimum, within various constraints, from
a large number of variants.
Once we have completed this iterative
process for determining the routing of
the circuits, we know the number of
groups and the occupancy of each artery.
To finish the planning of the network, we
now have to choose the optimum transmission investments, with regard both to
system types and their capacity and the
time-limits for the initial installation and
the extensions, depending on technical
progress and the cost involved by the
various potential solutions.
It must of course be borne in mind that
the establishment of a new artery may
alter the optima previously determined for
circuit routing, a point which clearly
illustrates the essential sequentiality of the
various processes described above, the
final result of which enables us to establish
the annual investment programmes for
switching and transmission equipment.
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As has been pointed out, trunk network
planning may be carried out in two
stages: first of all, the planning of each
regional network followed by that of a
" national network ", the peaks of which
are the " regional " transit centres, so that
the traffic volumes to be considered are
the total volumes from region to region.
After this second stage, the different
results have to be compared for the
arteries to decide whether a " technical"
rearrangement of regional arteries and
national arteries following the same routes
can yield a new economic optimum.
4.3 Use of data processing

The common factor in all the methods
described above for the various phases
in the planning of urban, local or trunk
networks is that they involve a large
volume of technical and economic data,
require consideration
of numerous
variants, are iterative and are consecutive
upon one another. They give rise to a
mass of calculations which would be quite
unmanageable without the powerful assistance afforded by computers.
In fact, in most countries, teams consisting
of data processing and telecommunication
experts have been set up to analyse the
problems involved, to draw up organization charts, write and run programmes
and then scrutinize the findings before
setting up the physical and financial
investment timetables to be followed.
These studies are so numerous that it is
impossible to list them all here; two
consecutive special issues (November and
December 1971) of the Telecommunication
Journal were devoted to a series of
14 articles from 12 countries under the
general heading " Use of computers for
network planning ". This series contains
a detailed description of numerous trials
and methods with a view to providing
either partial or general solutions to these
planning problems, together with a full
list of bibliographical references.
5. Planning of the international network
5.1 The framework

For the planning of the international
network, the origin and terminal point
of traffic flows are constituted by the
international incoming and outgoing
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centres of each country. The traffic considered is the total traffic of a country
with each of the others; however, in
Europe, for example, which has a very
dense network in which a number of
centres may exist in one and the same
country, it is the traffic from centre to
centre which constitutes the matrix of
the traffic to be handled.
In theory, the methods adopted for the
national networks might also be applied
to the planning of the international
network; this is not so, however, for a
number of reasons. In the first place, the
" international network " is not a single
entity. The international traffic represents
in volume only a fraction of the trunk
traffic. Within each country, the international circuits are routed over arteries
programmed as part of the trunk network,
so that, generally speaking, for neighbouring countries, it is only the extensions
which are specially constructed either
side of the frontier to connect up the
national networks. The only transmission
arteries specially installed for international
traffic are submarine cables and satellite
systems (apart from radio links). On the
other hand, the terminal or transit
switching units used for international
traffic have to be adapted to the international signalling codes, which usually
differ from the national codes; they are
therefore specific.
Each country, in the full exercise of its
national sovereignty, is responsible for
installing and operating the facilities
established on its territory which, once
interconnected, constitute the international
network. This sovereignty also extends
to the choice of routes and the routing of
circuits.
In what terms, then, can we discuss the
planning of such a network ?
In 1923, the European administrations *
felt the need to create a structure designed
to co-ordinate the implementation of a
general telephone interconnection programme. This gave birth to the International Telephone Consultative Committee (CCIF), superseded in 1957 by
the CCITT. After a number of changes
introduced over the years, the existing
organizational set-up is as follows:
* Or recognized private operating agencies.
This addition should be taken as read in the
following text.

The International Telecommunication
Union (ITU) has divided the world into five
" regions
Africa; Latin America; North
America; Asia and Oceania; and Europe.
Article 11 (number 78) of the International
Telecommunication Convention provides
for the establishment, subject to the
joint approval of the Plenary Assemblies
of the International Consultative Committees (CCIs), of a World Plan Committee and Regional Plan Committees
which " shall develop a General Plan for
the international telecommunication network to facilitate co-ordinated development of international telecommunication
services. They shall refer to the International Consultative Committees questions the study of which is of particular
interest to developing countries and which
are within the terms of reference of those
Consultative Committees ".
By its Resolution No. 448, the ITU
Administrative Council set up four
Regional Plan Committees for Africa;
Latin America; Asia and Oceania; Europe
and the Mediterranean Basin, together
with a World Plan Committee responsible
for co-ordinating the activities of the
Regional Committees and collecting their
results. These Committees are responsible:
"2.1 for establishing a General Plan for
development of the international network
to help administrations and recognized
private operating agencies when they
conclude mutual agreements to organize
and improve the international services
between their respective countries;
" 2.2 for examining the technical, operating and tariff questions raised either
directly or indirectly in the various regions
of the world by the application of the
different stages of this Plan, to make an
inventory of questions of interest to new
or developing countries and to set such
questions for study by the competent
CCI ..."
Furthermore, the administrations of
countries with a heavy mutual traffic
naturally engage in frequent consultations
to discuss their common problems.
The CCITT has mapped out a general
technical framework in the form of a
transmission plan, a numbering plan,
rules for calculating circuits of a given
quality (loss probability), and an international routing plan based on a hierarchi-

cal structure with three levels of transit
centres and routing rules. The three
categories of transit centres are as follows:
— the CT1 (first category transit centres),
serving a continent or part of a
continent;
— CT2 (second category) serving a part
of the area of the CT1 to which they
belong;
— CT3 (third category) serving a part of
the area of the CT2 to which they
belong (usually, a country or part of
a country).
The CCITT has likewise laid down
procedures for the remuneration of the
media provided between administrations
and the system for establishment of international accounts, specifying the method
of determining the accounting rate quotas
due to the transit and destination countries
from the administration of the country of
origin. The tariff standards, fixed in gold
francs on a regional basis, represent in
principle the flat rate remuneration of the
cost of services (circuits, transit centres,
etc.) incurred by each administiation.
5.2 Practice

Within this general framework of structures and rules, the planning procedure is
carried out in the various stages already
described for the trunk networks.
national
■ Estimates—Each
administration, applying the methods which it
thinks best, assesses the trend of its outgoing traffic to its various correspondents.
The practice of comparing the estimates
made by two countries for both directions
of mutual traffic (cross-checking) is falling
into abeyance because, unless there is an
obvious error with a wide divergence
between the figures, there is nothing to
prove that they should be identical, or
that a common value should be selected.
Practically speaking, however, these estimates form part of joint development
plans established in the framework of
bilateral relations.
All the estimate data, established at twoyear intervals over an eight-year period,
relating to the traffic among all the
countries, are collected in accordance
with the procedures established by the
various Plan Committees, the traffic
being arranged according to intraregional
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from the best theoretical solution are of
the second order; finally, the numerous
bilateral consultations make it possible
to reach acceptable sub-optima. To sum
up, although the existing procedure does
not satisfy the most exacting mathematical
criteria, it can still be considered as fairly
satisfactory.
The circuit and routing estimates are
published in the Plan Books in the same
way as the traffic estimates.
The advent of demand-assigned circuits
(SPADE) in communication-satellite systems means that direct circuits between
any two points, even at a low traffic
volume, are now an economic proposition.
Hence the three-level hierarchy which was
elaborated in the 1960s but which was
never really followed in practice will be
abandoned to an increasing extent, and
the World Plan Committee has just
requested the CCITT to revise the relevant
recommendations in the light of this
situation.

traffic (and in the case of Europe we have
seen that this related to the traffic between
centres) and traffic destined for the other
regions. These forecasts are updated and
published every two years in the so-called
" Plan Books " (plan for each region and
world plan) which constitute in fact
compendia of the data supplied by each
country at its own responsibility.
■ Routing—In compliance with the CCITT
recommendations, each administration calculates the number of circuits required
to handle its outgoing traffic with the
requisite service quality, and selects the
most economical routing mode: direct,
transit and overflow circuits, alternative
routes. The circuits for incoming traffic
are indicated by each of the correspondent
administrations, together with the transit
requirements, if the country concerned
manages an international transit centre.
What should we understand by the term
" most economical" ? As we have seen,
planning implies optimization so that
we must select the criterion used as a
basis for this optimization. In the case
of the national network, the authority
which controls all the factors involved
230

seeks the lowest total cost for its undertaking; for the routing of international
circuits, other factors come into play:
the real costs entailed in each of the
possible solutions must be taken together
with the expenditure and income represented by the flat-rate accounting rates
referred to above, and the optimum for
the costs is not necessarily the optimum
for the balance of settlement of accounts.
Furthermore, the choice made by the
administration of the country of departure
may not necessarily be the best for the
country of transit or arrival. Finally,
there are also certain commercial and
political factors which should not be
disregarded.
Thus, on the whole, the routing matrices
adopted separately by each country of
a region may not be precisely the optimum
matrix, particularly with regard to the
division between direct and transit routing,
which would have been attained by a study
conducted by a single authority responsible
for the entire regional network. However,
the economic optima are comparatively
obscure; the investments involved represent only a part of the total investment
of the undertakings, so that the deviations
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■ The routing of circuits does not raise
any particular problem: the international
groups or supergroups are added to the
national groups in calculating the total
routing covered by each administration,
after an agreement has of course been
concluded on the frontier crossing points.
■ It has already been pointed out that
decisions concerning installations (new
plant or extensions) are taken by the
administrations. This may be precisely
the field in which genuine difficulties can
crop up. The reason is that numerous
uncertainties (sudden reduction of funds,
unforeseen technical obstacles, delays in
construction of buildings or equipment
deliveries) may result in unfavourable
choices or longer plant commissioning
times. The measures required to offset the
resulting drawbacks are easier to take
when everything comes under the same
authority than when these incidents have
an independent effect on plant for which
different administrations are responsible,
for example, the incoming and outgoing
centres and the arteries of the transit
countries, or the two sections of an international artery of either side of the
frontier.
A typical example is the introduction of
a new international signalling system in
a region after it has been adopted in
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principle by the administrations concerned. A decision of this kind does not
produce its full technical and economic
effect until all the installations required
in the country are brought into service
according to an agreed timetable, which
is strictly co-ordinated and scrupulously
observed.
For a major installation, such as a submarine cable or a communication satellite
specifically intended for international
traffic, the usual practice is to set up a
body responsible, on behalf of the participants, for designing and financing the
project, awarding the contract and putting
the scheme into effect, so that the risks of
distortion are minimized.
As a further example of the benefit of a
joint authority for carrying out a largescale international project, reference may
be made to the pan-African telecommunication network, or PANAFTEL. This
enormous project, based on the " Africa
Plan " adopted in Lagos in 1971, involved
a comprehensive technical and economic
pre-investment survey in which the ITU
Technical
Co-operation
Department
played a major role. The African countries
then decided to establish, under the
auspices of the Organization of African
Unity (OAU), a Co-ordinating Committee
for the PANAFTEL network, in which
ITU participates and whose function is to
find the necessary funds to finance the
project and to co-ordinate the construction
and commissioning of the numerous
network components.
■ Use of computers—It is clear that a
large part of the international network
planning work is carried out by the
administrations themselves. The result has
been that, except possibly as a data bank,
the use of an " international" computer
for carrying out under ITU sponsorship
the overall routing or optimization studies
at the regional or world'level has not so
far proved necessary.
5.3 The role of the Plan Committees

What part do the Plan Committees play
in this whole planning process ? According
to the existing texts, these Committees are
responsible, as has been pointed out
above, for
— ... developing a General Plan (Convention No. 78);

a
General
— ... establishing
(Resolution No. 448).

Plan

We have just seen that it is each individual
administration, at the various planning
stages, which assumes the sovereign
responsibility for the necessary decisions
(estimates, routing, installation of equipment). Furthermore, a very thorough
discussion which took place during the
recent meeting of the World Plan
Committee (Geneva, 25 September2 October 1975) revealed the firm intention
of most administrations not to entrust
the Plan Committees with the tasks
involved in the development, installation
or implementation of specific network
plans, either at regional or world-wide
level, but to undertake such projects
themselves through bilateral or multilateral negotiations carried out in a
variety of forms, i.e. to maintain the
existing system as exemplified above.
The terms of reference of the Plan
Committees with regard to planning, on
the other hand, emphasize the second
part of the sentence quoted (Resolution
No. 448, point 2.1):
" establishing a General Plan for development of the international network to help
administrations and recognized private operating agencies when they conclude mutual
agreements to organize and improve the
international services between their respective countries. "
This assistance is provided in the first
place by collection and rapid publication
of reliable basic data relating to international centres, traffic and circuits, and
in a more general way supplying the
various countries with all the elements
required to prepare their own plans. This
work is carried out satisfactorily owing
to efficient working methods (guides and
questionnaires) adopted by the Committees
and through the efforts made by the CCITT
Secretariat and the ITU General
Secretariat in the use of the ITU computer
for the compilation and publication of
these data (Plan Books).
In the sole context of activities having a
direct bearing on planning, this assistance
may also take the form of a joint study
of the consequences, for planning, of the
introduction of new techniques or the
operation of new services, and exchanges
of information on the general trends of

planning policies in the various countries
in order to ensure the co-ordinated development of international telecommunication services.
The " Plan " resulting from the activities
of the Plan Committees thus basically
contains information and recommendations intended to serve as a guide to
administrations when, in the exercise of
their sovereignty, they conclude agreements
among themselves for the installation of
international links.

6. Conclusion

The purpose of this brief conspectus of
the various features of planning was to
underscore the importance of this activity
for a telecommunication undertaking. The
investment required is too great and the
consequences of possible errors are too
serious for pragmatic rule of thumb
methods, however well they may be
disguised in modern jargon, to be considered adequate.
Planning is not an end in itself. Activities
follow-up, analysis of the deviations from
the estimates and identification of their
causes, which permit the consistent
improvement in the quality of methods
and results, are the natural concomitants
of planning, enabling planners to see the
point and utility of their activities and to
remain in contact with real situations.
Serious planning calls for the joint efforts
of experts representing numerous disciplines in a dual integration: first of all,
we require a mix of engineers from the
various branches of telecommunications
(switching, lines, transmission, operation),
and secondly a combination of these
engineers with mathematicians, economists, data processing experts, analysts
and programmers, etc. These joint teams
do not need to be very large provided that
they are very homogeneous, having regard
to the variety of specialities required, and
provided that they have the necessary
tools to work effectively, such as data
processing equipment and basic data of
all kinds. Finally, the planning service
must have its role recognized by having
a clearly defined place assigned to it on
the general staff of the undertaking.
(Original language: French)
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In the case of errors occuringin this context
they are of an editorial nature and ought not
affect the conclusions made. In order to
limit the study 14 countries having a similar
status of development of telephone service
have been selected. They all belong to the
industrialized or post-industrialized groups
of countries and have together about 80 %
of all telephones of the world, thereby
representing a great majority.

The 1975 features in the tables below
are extracted from an article regarding
telephone rates of October 1975 which

The study concerns the basic fees of the
telephone system: installation fees, subscription rentals and local call fees, the

T

HIS
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latter very often corresponding to the
pulse fee. Furthermore some observations
regarding, for example, the development
of the number of distance classes for trunk
calls have been made.

Installation fees

The definition of the installation fee applied
below is the following:
The fee to be paid in order to obtain subscriber
equipment consisting of an individual line,
indoor wire and a desk telephone of the
standard type at the subscriber's premises. In
some countries the installation fee is combined

1976

with purchase of bonds or lending the telephone
authority a certain amount of money. If bonds
or a loan are required an annual amount of
interest has been calculated at 5 % (after
inflation) and added to the subscription rate.
It is assumed in this study that the
subscriber equipment is connected to an
automatic exchange in the capitals of the
countries concerned. When there is a
choice between rental subscription and,
for example, membership subscription,
the rental type has been selected in table 1.
Table 1 shows the development of the
installation fees expressed in indices
(1963 = 100) for the selected number of
countries. The figures in this and the
following tables are calculated at current
prices in local currency.
As can be seen from the table the installation fees have increased rapidly, particularly during the second half of the
12-year period in question. This is of
course mainly due to the increasing rate of
inflation in the world. Only four out of the
14 countries have less than doubled the
installation fees.

Subscription rentals

The annual fixed charge considered here
covers a residential subscription of an
individual line and a telephone instrument
in a message rate system, if available. In
some cases the subscription rental also
includes a certain number of local calls.
In table 2 the estimated fee for the local
calls included in the annual fixed charges
applied in Canada, Italy and the United
States have been deducted in order to get
comparable figures.
When studying table 2 it appears that
even here the adjustment of the annual
fixed charges, with a few exceptions, has
been made in order to compensate for
inflation.

Table 1
Installation fees

country
Belgium
Canada
Denmark
Germany (Fed. Rep. of)
Finland
France
Italy
Japan
Netherlands
Norway
Sweden
Switzerland
United Kingdom
United States

1963

19 66

1969

1972

1975

100
100
100
100
100
100
100
100
100
100
100

143
100
167
100
100
200
324
100
145
100
100

357
100
188
100
100
200
324
294
175
100
100

357
100
192
133
150
167
347
488
230
167
100

952
217
192
222
150
367
926
488
251
167
100

—

—

—

—

—

100
100

100
100

200
100

350
167

450
347

1972

1975

Table 2
Subscription rentals

country
Belgium
Canada
Denmark
Germany (Fed. Rep. of)
Finland
France
Italy
Japan
Netherlands
Norway
Sweden
Switzerland
United Kingdom
United States

1963

1966

1969

100
100
100
100
100
100
100
100
100
100
100
100
100
100

110
100
200
150
131
87
408
100
181
122
100
100
100
106

150
100
181
150
141
149
408
99
240
134
100
100
114
106

Table 3 shows the development of the
local call fees expressed in indices (1963 =
100) for the various countries.
As can be seen from the table, two of the
countries have not changed the local call
fee during the 12-year period, while eight
countries have doubled (or more than
doubled) the fee.

Trunk call fees

215
251
229
267
188
177
1833
99
352
235
143
184
236
166

fication of these combined with reduced
rates at nights (automatic traffic) or days
(manual traffic) has been noticeable. An
example of simplification is the reduction of
the number of distance classes in many
countries as shown in table 4.
Reduction of trunk call fees during
evenings and/or nights in automatic
traffic is shown in table 5.

Telephone density and separated/not separated postal/telecommunication services

Local call fees

A local call of a duration of 180 seconds
during peak hours is considered. It must,
however, be observed that the size of the
local call areas varies widely between the
countries.

150
100
160
217
141
149
1333
99
336
149
143
184
143
189

The development of trunk call fees for
automatic traffic (as well as for manual
traffic) normally follows the development
of the meter pulse fee and hence the local
call fee in a country. When studying the
trunk fee systems a trend towards simpli-

Table 6 shows if the postal and telecommunication services are separated or not,
and the telephone density expressed in
number of telephones per 100 population
as at 1 January 1963 and 1975.
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Table 3
Local call fees

country

1963

1966

1969

1972

1975

100
100
100
100
100
100
100
100
100
100
100
100
100
100

125
100
200
.113
131
120
150
100
125
125
129
100
100
100

150
100
200
113
167
120
150
100
175
135
157
100
100
100

200
100
200
.131
167
120
250
100
250
215
186
100
125
100

225
108
400
144
238
140
370
100
400
305
200
100
750
164

Belgium
Canada
Denmark
Germany (Fed. Rep. of)
Finland
France
Italy
Japan
Netherlands
Norway
Sweden
Switzerland
United Kingdom
United States

Table 4

Table 5

Number of distance classes in trunk call tariffs

Fee reduction during evenings and/or nights

country
Belgium
Canada
Denmark
Germany (Fed. Rep. of)
Finland
France
Italy
Japan
Netherlands
Norway
Sweden
Switzerland
United Kingdom
United States

1963

1975

4
26
4
9
7
5
9
13
3
5
6
5
5
36

3
20
4
5
3
5
7
13
2
2
5
5
2
21

country
Belgium
Canada
Denmark
Germany (Fed. Rep. of)
Finland
France
Italy
Japan
Netherlands
Norway
Sweden
Switzerland
United Kingdom
United States

1963

1975

no
yes
yes
yes
yes
yes
no
yes
yes
no
no
yes
yes
yes

yes
yes
yes
yes
yes
yes
yes
yes
yes
no
yes
yes
yes
yes

Table 6

country

Belgium
Canada
Denmark
Germany (Fed. Rep. of)
Finland
France
Italy
Japan
Netherlands
Norway
Sweden
Switzerland
United Kingdom
United States

separated postal
and
telecommunications
services

telephone density
per 100 population
1963

1975

yes
yes
yes
no
yes
no
yes
yes
no
yes
yes
no
yes
yes

13.9
33.7
25.5
12.4
15.1
10.5
9.3
7.7
15.9
22.1
40.3
32.9
16.7
43.1

27.0
55.0
42.8
30.2
35.8
23.6
24.6
35.6
34.4
33.9
63.3
58.8
35.8
67.7

If the local telephone service is operated
by a national postal and telecommunications administration together with (private)
telephone companies in a country a " yes "
is indicated in the table if more than 50%
of the telephones are operated by the
companies.

Conclusion

In this study the tariff levels of the various
countries have not been considered. Only
the development, expressed in indices, of
the tariffs has been studied. However, it is
obvious that a country with traditionally
low tariff levels, during periods of strong
inflation, for example, is generally more
inclined to make greater percentage rises
than a country with high tariff levels.
The differences in the development of the
telephone tariffs between the 14 countries
will not be further commented on here.
The reasons for increases vary widely
due to such factors as general inflation,
budgetary aims, political reasons, historical
trends, etc.
Table 7
Total tariff

country
Belgium
Canada
Denmark
Germany (Fed. Rep. of)
Finland
France
Italy
Japan
Netherlands
Norway
Sweden
Switzerland
United Kingdom
United States

1963

1975

100
100
100
100
100
100
100
100
100
100
100
100
100
100

227
128
298
183
205
158
457
108
372
255
169
143
503
299

Finally table 7 gives a compilation showing
the development of the " total" telephone
tariff (tables 1 to 3) expressed in
weighted indices. The call consumption
per subscription is here assumed to be
2000 meter pulses per year and the duration
of the subscription 25 years.
( Original language: English)
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The future prospects
for telecommunications

by
Hiroshi INOSE
University of Tokyo
Japan
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ABSTRACT
In view of the enormous social demand for both quantitative expansion and qualitative change in telecommunication services,
and of the accelerated pace of innovation in telecommunications technology, the future of telecommunications is undoubtedly
promising. On the other hand, such adverse factors as limited human and monetary resources, the difficulties involved in technological and social forecasting as well as interfacing the old systems, the rising level of social responsibilities, and the political
and social constraints, would seem to slow down the process. As part of the task of exploring the prospects for telecommunications,
the present paper reviews the social demand for future services, describes the technological development required to meet this
demand, analyses the problems encountered, and then proposes some of the approaches which might be adopted in the future.
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1. Introduction

the birth of telegraphy or, to be
more precise, since the invention
of telephony in 1876, the conveniences
stemming from telecommunications have
stimulated the rapid growth of complex
social and industrial activities, which
in turn have placed ever-increasing demands on telecommunications. This
positive feedback process will be intensified
in the years ahead. Domestic and international telephone traffic are increasing
at an annual rate of 15% and 25% respectively. The growth in data traffic
is estimated to be at least 60 % per annum.
Demands for mobile and visual communications are also rapidly emerging.
The change in society's system of values
is calling for more sophisticated and individualized telecommunication services.

S

INCE

Stimulated by the exploding demand,
telecommunications have continued to
expand to such an extent that some 300 million telephone sets in the world can now be
connected at will and almost instantaneously, and that live newscasts can be
broadcast simultaneously to the people
of the world via a billion radio and
television receivers. This quantitative expansion has been made possible by a
number of technological innovations. Such
earlier inventions as carrier telephony,
automatic switching and radio and television established the framework of
communication systems, while the subsequent advances, including microwaves
and transistors, have resulted in decisive
qualitative changes through the establishment of satellite communications, electronic
switching, data communications, etc. The
rate of innovations still continues to speed
up. Progress in solid-state device technology, among other things, is drastically
cutting the cost and improving the performance of telecommunications. The link
cost is rapidly decreasing through the use
of communication satellites and waveguides, optical fibres and other very wide
band transmission media. A substantial
decrease in the nodal cost is anticipated
from the extensive use of computer
technology. The art of communications
today may seem to have reached such
a level that, technologically speaking,
any conceivable service can be provided
within a reasonable space of time.
236

In contrast to these positive factors, however, there are also certain negative factors
which slow down the process. The scale
and complexity of modern communication
systems are steadily increasing throughout
the world. The human and financial
resources required for the development,
installation and operation of a new
system are insufficient to meet diversified
demands. The forecasting of future technology and the social environment is
too difficult to allow reasonable decisions
to be taken on the development of a new
system, which generally takes five or
more years to develop and should survive
ten or more years before obsolescence.
The concept traditionally applied for
maintaining compatibility with existing
systems often complicates the introduction
of an entirely new system because of the
interfacing problems. The investment necessary to bear increasing social liabilities
in the event of failure, accident or disaster
may soon reach an unreasonable level.
Technological, legal and other action
options to secure privacy and safety,
and to prevent information pollution,
tend to upset the usefulness and economy
of a new system. Communications policy
tends to fail to keep abreast of the rapid
changes which occur in the technological
and social environment.
The prospects for telecommunications
therefore seem to depend heavily upon
a reasonable evaluation of these positive
and negative factors and a meaningful
approach to practical implementation.
The present paper is intended to explore
these factors, arising in the course of
evolution of telecommunication services,
and to suggest some approaches which
might be adopted in the future.

2. Trends in demand for telecommunication
services

The purpose of telecommunication services
is to provide necessary information in
any form, of any content, to any user,
at any time and in any place. This involves
the handling of various types of information such as speech, codes, documents,
pictures, etc., and handling methods
extend from the traditional transmission
and switching operations to processing,
retrieval, recognition, etc. Furthermore,

TELECOMMUNICATION JOURNAL - VOL. 43 - III! 1976

these services have to be provided to any
user, regardless of whether he is a human
or a machine, where he is located, or
whether he is fixed or mobile. In other
words, future telecommunication services
may be characterized by: the diversity
of the information to be dealt with,
sophistication of the handling techniques,
the wider coverage area, the integration of
services and the services made available
to mobile users.
a) Diversified types of information

Until recently, communication services
have been restricted to telegraphy or
telephony, which deal with written messages or speech in human-to-human communications. The development of facsimile and video communications is
extending the range of communication
to documents, patterns and visual images.
The advent of data transmission has now
opened the way to human-to-machine
and machine-to-machine communications.
Although data transmission is still by and
large confined to the handling of alphanumeric codes, audio and visual informations as well as various types of physical
and biological signals will soon be added
to the repertoire of data communications.
The progress in information detection
by such means as physical and biological
sensors, coupled with the emergence of
various types of interactive input techniques, means that a wider variety of
information can be accepted from the
outside world. The innovations in audio
and visual response and display techniques
as well as in various forms of physical
and biological actuators make it possible
to improve the interface with the outside
world. Moreover, the advances in signal
processing techniques such as redundancy
reduction, analogue-digital conversion and
pattern recognition, combined with improved data collection and distribution
techniques, are providing more efficient
ways of transmitting the information.
Medical information systems for emergency
and community medical care, environmental information systems for supervision and prevention of environmental
disruption and pollution, meteorological
and seismological information systems
for monitoring, prediction and early
warning of disaster, education information
systems used as teaching and learning
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aids, or many other systems, would become
standard adjuncts to modern existence,
leading to substantial improvements in
the quality of our social life.
b) Sophistication in information handling

In addition to the traditional function
of information transmission and switching,
telecommunications have acquired a third
function, that of processing. The impact
of data communications in fields such
as seat reservation, on-line banking,
time-shared computing, inventory and
production control is already altering
the economic and industrial fabric of our
society.
Data communications should therefore
be more broadly applied to such diversified
areas as medical care, education, pollution
and disaster prevention, distribution, transportation, urban development, etc. For
these purposes, information-handling
capabilities should be extended from such
conventional processes as calculation, file
reference and updating to more sophisticated procedures, including information
retrieval and pattern recognition on
diversified types of information.
The service should cover a broader area,
should integrate a variety of activities
and should have high survival capacity.
The system may therefore consist of a
plurality of computers, peripherals and
data bases interconnected by links and
nodes. In other words, the configuration
of a data communication system itself
may change from the conventional pattern,
consisting of a number of remote terminals
connected star-like to a central computer,
to a computer communication network
in which intelligence is dispersed throughout the network so as to provide for
resource sharing of processors, peripherals
and data bases, to improve terminal
interfacing by local intelligence and permit
dynamic loadsharing and emergency backup. This requires further sophistication
in information handling, in view of the
need to maintain interfacing between
processors, peripherals, data bases and
intelligent terminals of different makes and
models.
c) Broader coverage area

Ocean cables and communication satellites
now provide world-wide coverage. The

(WHO)
Portable electro-cardiograph used in USSR can be connected to an ordinary telephone. At the
other end of the line, heart specialists at the hospital receive a duplicate heart beat tracing and can
thus help in diagnosis and emergency treatment

communication satellites especially have
been revolutionary in this respect. Orbiting
36 000 km above the earth, a geostationary
satellite eliminates the concept of distance
on the earth's surface and provides
unique link cost within its service area.
If the bulk of traffic is carried by the
satellite, distance-independent rates may
become a reality.
The cost of long-haul terrestrial communications is also becoming less sensitive
to distance. The link cost is decreasing
rapidly owing to the progress of extremely
broadband transmission techniques such
as waveguides and optical fibres. To a
lesser extent, the nodal cost is also decreasing; the factors here are the in-

creasing use of computer technology for
switching and partly the extensive application of high-volume direct routes,
which reduces the number of nodes between
subscribers.
If distance-independent and distanceinsensitive rates were adopted, the inconveniences of living in developing
nations and remote rural areas would be
substantially mitigated; world-wide activities could be optimally allocated and
rapid urbanization, leading to the formation of giant metropolitan areas, could
be slowed down by spreading population
over a wider area. Domestic and international traffic could be handled in
essentially the same way so that social
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and industrial activities in each nation
could be linked more closely together.
The international resource sharing of
computers and data bases could become
possible. The congestion of transportation
systems, the cost of which is still pretty
much distance-dependent, could be relieved
and people throughout the world could
gain a better understanding of one another
without having to travel long distances.
d) Service integration

The traditional mass media—television,
radio, newspapers or magazines—acted
as a unilateral source of identical information regardless of the individual customer's preference. In other words, the
customer had little opportunity to feed
back his opinion and was able" to exercise
his influence only in a passive manner
by choosing newspapers, magazines, television or radio channels. The telecommunication services which acquire this
ability to transmit, store, edit and process
diversified types of information can provide the customer with a more active form
of participation by producing the information desired in the form required at
the right time, thereby providing an
integrated mass communication service.
The integration of individual and mass
communication services may provide
numerous benefits. Drawbacks which may
arise in this function, such as impairment
of transmission quality by rapid urbanization, the lack of available bandwidth,
etc., may be alleviated by shifting to cable
television, which offers such features
as better transmission quality, more available ch'annels, individual service, etc.
Another benefit of integration is economy
of scale. Among other things, the possibility
of the multipurpose use of subscriber lines,
which have been the least efficient part
of the communication network, may provide a rationale for the implementation
of wider bandwidth lines by which audio,
facsimile, video and data communication
services are provided to the subscriber on
an integrated basis.
e) Service mobilization

There is an enormous potential demand
for mobile communications in view of
the fact that, as the result of the rapid
expansion in land and air transportation,
238

more people spend more of their active
hours in some means of transport or
away from their offices. The major
constraint imposed upon the large-scale
provision of mobile communication facilities at present is apparently the shortage
of available frequencies. It should be
emphasized, however, that mobile communication is the only type of communication which requires radio waves as the
transmission medium. If this obvious
fact could be admitted and VHF and UHF
frequencies could be reallocated, mobile
communications might become as popular
as fixed communications. The shift of
radio-wave television to cable television,
for instance, may open the way to an
explosive expansion of mobile communication services.
Mobile communications may provide a
number of additional benefits. They are
definitely the most efficient and probably
the only way of communication in disaster
or catastrophy situations. They could also
be used for traffic control purposes. The
status of aircraft, ships, trains and even
individual motor cars could be extensively
monitored and even centrally controlled
for greater efficiency, safety and comfort.

3. Trends in telecommunication technology

Telecommunication services are provided
by means of a network consisting of links,
nodes and terminals. Innovation in telecommunications has been and will continue
to be directed towards the performance/
cost improvement of links, nodes, terminals and the network as a whole.
a) Link technology

For a long-haul link, the domestic network
at present employs a coaxial cable system
which has a bandwidth of up to 60 MHz
and carries up to 10 800 voice frequency
equivalent channels or a microwave
system using up to 15 GHz and carrying
some 2700 voice frequency equivalent
channels. In short-haul links, PCM carrier
systems having 24 to 32 speech channels
are being rapidly introduced to replace
frequency-division systems. Research and
development efforts are now aimed at
frequency-division cable systems with
a bandwidth of up to 600 MHz, PCM cable
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systems with a bit rate of up to 800 Mbit/s,
digital wave-guide systems employing
50 GHz to carry 800 Mbit/s and optical
fibre systems carrying some 2 Gbit/s.
The PCM hierarchy with the short-haul
system as the lowest level is in the process
of standardization. In an effort to improve
the use of subscriber lines, especially
in remote rural areas, subscriber loop
switching utilizing PCM or delta modulation techniques is under development.
In connection with the cable television
service, the multi-purpose use of thin
coaxial cables for subscriber lines in
transmitting video, facsimile, still-picture,
speech and data has also been explored.
As for the intercontinental link, communication satellites carrying some
5000 voice frequency equivalent channels
and ocean cables with a capacity of up
to 1840 speech channels are now in use.
Satellites with a capacity of over 10 000channels and ocean cables with 3600 channels
or more have been developed. Satelliteto-satellite communication links, possibly
operating above 20 GHz, are being planned to widen the effective coverage of
the individual satellites. Multiple access
demand assignment employing the frequency-division technique is now used,
in which some 800 coded speech signals
are frequency-division-multiplexed and are
assigned to earth stations as a function
of demand. Time-division multiple access
systems have been developed in which
some 700 coded speech channels contained
in an 8 kHz frame are divided into subframes, each of which is assigned to the
earth station according to demand. Spacedivision multiple access systems are also
in the process of development. Equipped
with antennae designed for intensive
power concentration, the satellite can
communicate with a number of earth
stations by switching narrow directional
beams as a function of demand. The spacedivision method can be combined with
frequency-division or time-division techniques for further economy. [2] The use
of domestic communication satellites for
speech, video and data communication,
now in the planning stage, presents interesting problems, including random
access of a common wide band channel
by a number of computers and terminals.
Among the wide variety of developments
in link technology, the extremely broad
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band transmission media, typically represented by optical fibres, demandassigned satellite communications and
subscriber loop technology, may play
a very important role in the improvement
of performance/cost of telecommunications. It is generally understood that
the link cost will be lowered by a factor
of ten in ten years, but success in these
developmental efforts may cut costs even
further, thereby bringing video telephony
and other broad band services within reach.
b) Nodal technology

Although the majority of existing telephone
switching systems are electromechanical,
space-division electronic switching systems
using stored programme control are
rapidly replacing old systems. Mechanically, electrically or magnetically latched
reed relays or minicrossbar switches are
generally used for the speech path. Larger
models handle several thousand erlangs,
while smaller models have a traffic capacity
of less than 1000 erlangs. Remote line
concentrators controlled by a central
processor over a digital link as well as
all-electronic PABXs with solid-state
speech paths are also progressing rapidly.
One of the major achievements in nodal
technology is PCM switching. [3] Despite
compatibility problems such as interfacing
with the existing electromechanical subsets, PCM switching is now becoming
a reality owing to such outstanding features
as the inherently high usage of the speech
path, the ideal interface with digital
transmission systems, the possibility of
integrating speech, data and other communications and, above all, better economy
and reliability due to the exclusive use
of digital circuitry. Local and tandem PCM
switching systems with time-division multiplexing of 32 are already in service, and
high-volume toll switching systems with
time-division multiplexing of 128 will
be introduced very soon. A vital technique
in PCM switching is time slot interchange,
which reduces internal blocking by shifting
time slots within a frame period by means
of temporary storage. The interesting
point is that the efficiency of line switching
can be improved by the store-and-forward
technique although the storage time is
limited to a frame period. The implication
is that the integration of line switching
and store-and-forward switching may be
possible in which the interval between

(ITU)
Portable earth station for use with the " Symphonie " satellite can be used for communications
with disaster areas

writing-in and reading-out to and from
a buffer is properly controlled in accordance with the response time required
for the individual signals.
Another interesting development in nodal
technology is packet switching. It belongs

to the family of store-and-forward
switching but is unique in that the packets,
each of which consists of a message block
and an address header, are sent over the
network to the destination without using a
fixed physical path. Hence the transmission time of the packets may differ,
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so that the message blocks arriving at the
destination must be put in the correct
order to reconstruct the original message.
Since packet switching is intended for
computer communications, considerable
efforts have been made to develop protocols
at different levels so that terminals, computers and communication control processors of different makes and models
can communicate with each other. Line
switching and packet switching may coexist,
since the former is more efficient for the
longer messages that occur in file transfer
and remote job entry, whereas the latter
is more convenient for the shorter and
interactive messages occurring in timesharing services and on-line file access. [4]
Satellite communication is providing an
interesting area for nodal technology.
In the near future, an electronic switching
system may be implemented within a
satellite to provide dynamic channel
assignment on request from a number
of earth stations. Mobile communications
also provide a challenge for nodal technology. The mobile stations would be
tracked when moving from one service
area to another, the connections being
automatically switched in accordance with
the tracking. Time-division multiplexing,
already employed on jet aircraft and ocean
vessels, may be extended over the radio
link to be combined with ground-based
PCM integrated networks, [5] providing
a further challenge for nodal technology.
Since nodal technology raises many more
problems of interfacing with the old
systems than link technology, since more
functions were to be added for broader
area coverage, and since the full-scale
introduction of electronic means was
delayed by reliability and other problems,
the cost reduction in nodal technology
has not been as spectacular as in link
technology. In the next few decades, however, the extensive use of computer
technology and digital hardware should
lower the nodal cost considerably. One
of the problems here concerns the increasing software cost due to the sophistication of nodal functions and rising labour
costs. Serious attention should therefore
be paid to such features as software
packaging, the software-hardware tradeoff, computer-aided programming, etc.
Another problem is the reduction in
maintenance costs. As nodal technology
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becomes more sophisticated and more
intelligence is dispersed throughout the
network, centralized monitoring, remote
diagnosis, remote reconfiguration control
and other features should be introduced,
and in particular the structure of the nodal
systems should be reorganized to improve
diagnostic procedures so as to cut the cost
of diagnostic software, reduce troubleshooting times and improve diagnostic
resolution. [6]

microcomputer technology. In the nottoo-distant future, speech recognition
terminals with pre-registration and limited
vocabulary will be available on the market.
The dispersion of intelligence to the
terminals will provide better interfacing
with the outside world and achieve a more
efficient use of the telecommunication
network, including the subscriber lines.

c) Terminal technology

Telecommunication network technology
is today facing two major challenges,
namely quantitative expansion and qualitative transformation. The ever-increasing
local, toll and international telephone
traffic calls for quantitative expansion
on the network scale, while the rapidly
rising demand for data, video and mobile
communications requires a qualitative
transformation of network performance.

The terminal equipments now available
mostly take the form of telephone sets,
radio and television receivers, and, to a
lesser extent, facsimile equipments, teletypewriters and some keyboard equipments
with added features such as character
displays, cassette magnetic tapes, acoustic
couplers, etc. For some applications,
such as remote job entry, a terminal with
a card reader, a line printer and a minicomputer for input-output processing
can be afforded, but graphic display
terminals with light-pen and other input
facilities are still too expensive for average
users.
Clearly, the terminals have always come
lowest on the list of technological priorities,
compared with the links and nodes, despite
the fact that the terminals and subscriber
lines account for nearly a third of the total
network cost. As we have seen, however,
the social demand calls for more convenient
terminals which can accept and provide
a wide variety of information to and from
men as well as machines. And such technological innovations as large-scale integration and microcomputers will provide
the basis for the economic feasibility of
highly intelligent terminals. The fact that
56 kbit/s are used in carrying speech,
which essentially contains about 100 bits
of information per second, suggests that
much remains to be done. Such technologically proven techniques as the vocoders
may again become a reality in the light
of large-scale integration technology. In
fact, drastic bandwidth compression of
video signals by means of frame correlation
is now becoming economically viable
through the progress made in semiconductor memory technology.
Remote terminals for optical character
recognition are becoming commercially
available thanks to the development of
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d) Network technology

To meet the demand for quantitative
expansion, link technology provides satellites, optical fibres and other high-volume
transmission systems, while technology
offers PCM and other high-volume switching systems. As is the case with any
of the fast-growing large-scale systems,
however, supervision and control facilities
should be upgraded and made more
sophisticated to match the growth in scale
and the increase in complexity in order
to keep the entire system alert, dynamic
and efficient. Without these, a gigantic
system might soon meet the fate of the
dinosaur. Common channel signalling
has acted as a powerful tool for this purpose. Efforts should still be continued,
however, to minimize such network
overheads as the call set-up and release
times, incorrect or incomplete connections, etc. Centralized and real-time
monitoring of link and nodal traffic,
dynamic routing of overload traffic and
automatic network reconfiguration in
case of link or nodal failure, are among
other indispensable functions for network
management. Computer technology will be
used more extensively for these purposes
as well as in the forecasting and planning
of ever-expanding telecommunication networks.
The qualitative transformation of the
network might be achieved in many
different ways. It is almost certain, however, that it would have to be based on
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digital technology. Some of the reasons
supporting this view are as follows:
1. To carry the rapidly increasing volume
of data traffic, the existing telephone
network, which was designed for frequency-

3. Extremely broad band but rather noisy of sampling, coding, sub-commutation
transmission media are now available,
and super-commutation techniques. It can
such as millimetre waveguides and optical
temporarily store information cheaply
fibres, which meet the requirements of and without distortion in digital memories
digital transmission such as noise immunity of various hierarchies. More efficient

and broader bandwidth.
and versatile use of subscriber lines is also
division-multiplexed speech signals, is
possible by means of time-division digital
4. Short-haul PCM carrier systems are
totally unsuitable because it is inefficient in
subscriber loop switching
transmitting data, impaired by considerable rapidly becoming popular, and long-haul
impulsive noise and interruption and PCM systems will soon follow. PCM local 6. System synchronization is now possible
involves long call set up and release times.

and tandem switching systems have demonstrated the feasibility of integrating

2. Progress m large-scale integrated-

transmission and switching. PCM switch-

circuit technology is drastically cutting
down the cost of digital hardware, but a
substantial cost saving is unlikely for

ing systems for high volume toll services

analogue circuitry, especially in frequency-

either by centrally or mutually synchronized high-stability clocks.
7. Terminals are increasingly digitized,
Coding of analogue signals permits digital

are now ready for service

signal processing for drastic redundancy
5. Digital time-division-multiplexing tech- reduction and the use of microcomputers

division-multiplexed technology, which re- nology offers numerous advantages. It can provides opportunities for more sophistiquires filters with sophisticated character-

integrate various types of information

cated processing, such as feature extraction,

istics.

with different information rates by means

Input equipments, including a large

(Bell Telephone Laboratories)

One buried 5 cm pipe—similar to the one being prepared for tests—will
some day carry a quarter million telephone conversations

(RCA)

Holographic memory. A laser beam is used to write, store, read and
erase information in an experimental optic computer developed at the
RCA Laboratories in Princeton, New Jersey
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(Bell Telephone Laboratories)
Glass fibres are expected to become an important transmission medium
for telecommunications

variety of sensors, as well as output
equipments, including displays and actuators, are becoming more digital. Digitized
terminals also permit the multi-purpose
and time-division-multiplexed use of subscriber lines.
8. Integration of digital transmission,
digital switching and digital processing
permits unified treatment of customer
signals and supervisory and control signals,
thereby providing a high degree of versatility and flexibility in the link and nodal
facilities.
9. Satellite communications employ PCM
technology for demand-assigned multiple
access purposes. Time-division multiple
access technology suggests the possibility
of totally integrating the satellite communications into the terrestrial network
on a time-division-multiplexed PCM basis.
The possibility of a PCM mobile communication system may even suggest
the inclusion of mobile terminals in the
digital network.
Digital networks may assume a variety
of configurations. The data, video and
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An engineer carries out final checks on 24-channel PCM multiple
equipment

other traffic may be integrated into speech
traffic by sharing both switching and
transmission facilities or by sharing only
the transmission facilities. The data may
be switched on an on-line switching or
packet switching basis or on a mixture
of both. Asynchronous and synchronous
terminals may be admitted or only
synchronous terminals may be permitted.
Data of various speeds may be interleaved bit-wise, envelope-wise or packetwise. The envelope may take an 8-bit
or 10-bit format, and the packet format
may involve one of a large variety of
possibilities. Signalling may be individual,
or a common signalling channel may be
used. The data link control procedure
may be basic or high-level, or based on
a mixture of both. Actual implementation
may depend on such factors as existing
systems, future demand, available technology, etc., in each country or organization. What seems important at present
is to establish reasonable system compatibility through international collaboration so as to render interconnection
economically feasible without raising

TELECOMMUNICATION JOURNAL - VOL. 43 - III/1976

serious obstacles to the further progress
of this rapidly evolving technology.
The data network constitutes an indispensable sub-system for an efficient computer communication network by means
of which processors, data bases, peripherals
and terminals which are connected to the
nodes can communicate with each other
for purposes of hardware and software
resource sharing. Sharing the data bases
may, inter alia, make a significant addition
to the data communication capacity.
Centralized general-purpose data bases
eliminate duplication of effort and investment, and distributed special-purpose
data bases provide conveniences to the
specialists in the respective areas of interest
in maintaining and updating the information. Computer networking, however,
is an expensive way of using computers
owing to the software cost involved in
developing various levels of protocols,
the increased processor overheads due to
the addition of network control and other
functions, and the cost of transmission,
monitoring and accounting. Meaningful
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ways of utilizing a computer communication network should therefore be assessed, taking into account such factors as
the organizational barriers, available resources, network capabilities, and area
coverage.
Another interesting development in network technology is cable television.
Although present services are centred
on the retransmission of television and
radio programmes and the broadcasting
of community television, radio and facsimile programmes, development work
is directed towards such services as reservation, medical information, utilities'
accounting, burglar and fire alarms and
other personalized information. As we have
seen, future cable television may be
integrated into the telecommunication
network by link- and possibly some nodesharing. Connected to the nodes are,
among other things, the community
information centre, which provides such
diversified types of information as video,
facsimile, data, documents, etc., on request
from subscribers. In view of the enormous
amount of information to be stored,
retrieved and transmitted, and of the customers' limited budget and reluctance to
meet the cost involved, however, the
economic feasibility of such systems should
be carefully explored.

4. Problems likely to be encountered and
possible approaches for the future

Highly sophisticated and complex communication systems require an enormous
research and development (R&D) effort.
The available R&D xesources, in terms
of money and manpower, however, are
quite limited. It is therefore vital to ensure
optimum allocation of these limited
resources by critical assessment of projects,
avoiding duplication of effort and promoting inter-organizational as well as
international load sharing in R&D. As for
the human resources, the communications
training provided in the universities and
colleges should be updated to maintain
and enlarge the supply of new recruits,
and continuing education should be
encouraged to keep engineers up to date
throughout their career.
Larger and more complex systems also
require more money for implementation
and operation. Here again, the optimum
allocation of finite monetary resources
is a sine qua non. Since a sophisticated
and large-scale communication service
requires billions of dollars of investment,
free competition no longer seems to provide
a better service to the customer. It may end
up with a poorer service, demonstrating

that Gresham's law is still valid. In some
future services, the users may be capable of
paying the entire cost incurred, but in
others the users may be able to cover
only part of the cost, so that other sources
must be secured to keep the service going.
As the systems become larger and more
complex, the period required for their
completion and depreciation tends to be
longer. On the other hand, it is a virtual
certainty that accelerated and unpredictable
changes in the social and technological
environment will occur in the present age of
disturbance and unrest. In other words,
systems face the threat of suddenly
becoming obsolete from their very start
of development, and long before there
has been any return on the investment.
We can to some extent rely on conventional
methods of forecasting, either by extrapolation or consensus. But extrapolation
cannot cope with discontinuous changes,
and the consensus approach generally
provides nothing but a quantitative expression of common sense. We therefore
have to adopt modular system synthesis,
in which a system or its components can
undergo adaptive transformation at any
time in response to changes in the social
and technological environment.
The use of higher-performance technology
is often affected by problems of inter-

(NTT)
Left: the X-ray room at Aomori Teishin hospital seen from the control room (in the foreground). Right: when control of the equipment is passed to
Tokyo, the doctor at the Kanto Teishin hospital, looking at the television picture on his screen, questions the patient in Aomori about his condition and
examines him by manipulating the X-ray camera at Aomori by remote control
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facing with the existing systems. The
traditional concept of compatibility, which
has been directed towards the past, should
however be reoriented, since if the present
growth rate continues and new services
are added, the telecommunication systems
we have today would constitute only
one-tenth or less of what may exist ten
years from now. In other words, for such
rapidly evolving systems as the telecommunication systems, the concept of
compatibility should be directed towards
the future, not towards the past as it used
to be. International collaboration may help
to a large extent in establishing a futureoriented compatibility concept through
standardization and implementation of new
technology for international telecommunication purposes.
As a telecommunication system continues
to grow, social and industrial activities
also develop and become more dependent
on system availability. A system outage
due to failure or disaster therefore causes
uncontrollable chaos and people begin
to ask questions about the social responsibility of the system. To ensure this social
responsibility, a system must be equipped
with means of failure detection and isolation, parallel or standby redundancy,
automatic routing and reconfiguration,
automatic diagnosis and recovery, fallback capability, etc. Additional investment
for these provisions, however, tends to
upset the economy of the system. It is
therefore preferable to integrate the
individual systems together so that they
can substitute or complement each other
in the event of outage. In this respect,
technological standardization and both
inter-organizational and international linkage of services are of great importance.
The evolution of telecommunication
systems may result in negative as well
as positive impacts on our society. Technology assessment to some extent extracts
the negative impacts in terms of encroachment on privacy and security, overcentralized control of information, etc.,
and provides possible countermeasures
in the form of technological and legal
options. Unfortunately, however, the
action options for reducing the negative
impacts generally detract from, and in
many cases completely neutralize, the
positive impacts. The important thing is
therefore to remove the negative impacts,
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to ascertain action options and to show
the public the results of final impact
analysis so that the people can make a
choice and, through this procedure, reorganize their own ethical standards. Such
a procedure, to obtain public acceptance,
would seem to be particularly essential
in the case of telecommunication systems,
since most of the negative impacts are
psychological in nature and therefore any
intended or unintended over-commitment
tends to cause serious misgivings in the
public mind.
As we have observed, the social demand
for mobile communications calls for the
reallocation of frequencies. Communication-satellite technology is making the
distance-dependent rate less meaningful.
The possibility of integrated services is
dismantling the barriers between mass and
individual communications. Unlike the
ancient times of Hammurabi or Augustus,
however, politics today seem to be unable
to keep up with the rapid changes ocurring
in our society. Coupled with the speed-up
of technological innovation, diversified
social demands urgently call for a farsighted and dynamic transformation of
communications policy. The frequency
spectrum, which is the last and the most
vital natural resource of mankind, should
be used more rationally. Communication
services should be used as a powerful
tool for the optimum distribution of social
and industrial activities over the finite
surface of the earth. And every possible
means of communication should be
encouraged to promote mutual understanding and eradicate distrust among
the peoples of the world.

5. Conclusion

It is impossible to get an accurate idea
of the prospects for telecommunications,
which are so intimately dependent on a
rapidly developing technology and which
are so deeply rooted in a society now
subject to increasing discontinuity and
mounting uncertainty. The author, whose
knowledge and insight are of necessity
extremely limited, may have painted
a completely false picture in this article,
or at least a quite different argument might
have been used. What is certain at this
moment, however, is that, after a century
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of spectacular progress, telecommunication
has reached a point of evolutional transformation and that a rational policy not
only in research, development, implementation and operation but also in regulation
and international collaboration is absolutely essential if this process is to be
brought to a successful conclusion.
(Original language: English)
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of news. Sound and television broadcasting was dependent to a large extent upon the advances that had already been
achieved in the general field of radio. The number of radio and television sets has tripled in the past ten years throughout
the world.
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including sound and television broadcasting, as to ensure their harmonious development throughout the world. The first
international conference on radiocommunications—a radiotelegraph conference—met in Berlin in 1903 at the invitation
of the German Government At that time it was only a question of transmitting telegraph messages. It was followed by a
number of conferences due to the technical developments of radio and especially by the invention of radiotelephony and
broadcasting. The last broadcasting conference took place in Geneva in October 1975. This Regional Administrative
Broadcasting Conference on long and medium waves for Africa, Asia, Australasia and Europe set up a plan containing a
total of 10 248 broadcasting stations having a total power of 1500 MW as compared with 4400 transmitters with an
overall power of 1 50 MW in operation at present; its decisions will enter into force in November 1 978.
On 10 January 1 977 the World Administrative Radio Conference for the planning of the broadcasting satellite service in
the 12 GHz band will open in Geneva. The conference will establish procedures to govern the use of this band by the
broadcasting satellite service and by other radio services. It will define the shape of future mass communications so as to
make them more accessible for all and, more especially, to see that they are used to bring the peoples closer together.
To illustrate the theme " Telecommunication and mass media " chosen to celebrate the 8th World Telecommunication
Day (17 May 1976), the Public Relations Division of the ITU 1 has selected the attached 23 photographs.2 These plates,
which could be used to accompany press articles, will be provided free of charge on request. All you need to do is to send
us your requests as soon as possible, not later than 30 April 1 976, by letter, telex or telephone, giving the number of the
photograph(s) you would like to have. You will receive prints of the original photographs in the standard 13x18 cm
format. If you require more than ten copies of a photograph, we shall send you the negative at once, so that you can
print as many copies as you like. We should be obliged if you would send us copies of any articles you publish on the
occasion of World Telecommunication Day.
International Telecommunication Union
Public Relations Division
Place des Nations
CH - 1211 Geneve 20 (Switzerland)
Telephone
: (022) 34 60 21
Telegraphic address:Burinterna GENEVE
Telex
: 23 000a uit ch
1
The International Telecommunication Union, created, in 1865, the oldest intergovernmental organization and, since 1947, the United Nations
specialized agency for telecommunications, plans, co-ordinates and sets up internationally respected rules for all kinds of telecommunications.
2
Credit should be given to the respective photographers.
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Legends
A newspaper's press room is the place where information converges by means of the most modern telecommunication
techniques. This information is then transmitted to the public by means of printing or broadcasting. Newspapermen
receive their text or photo story (photo 1—Japanese Information Service) either by telephone (photo 2 —Siemens),
Belino (picture telegraphy) (photo 3—Deutsche Bundespost) or by telex (photo 4—UN). Newspapers and journals
are some of the most widespread mass media (photo 5—UNESCO).
The principles of broadcasting explained to the man-in-the-street in 1 923, by showing the transmitting arrangements for
station 2 LO, the first broadcasting station in England (photo 6—Illustrated London News).
Broadcasting was born after radio had been successfully adapted to other important uses. Our photograph: Lauritz
Melchior, the Danish tenor, braodcasting from the Chelmsford works of The Marconi Company in July 1920, two years
before the British Broadcasting Company was born (photo 7—Marconi).
A typical very early American radio broadcasting station, the equipment used in the early 1920s (photo 8—RCA).
Typical radio receiving sets used in the early stage of radio broadcasting 1925-1928 (photo 9—Siemens und Halske).
Even as radio was proving its right to be considered a major medium of mass communication, it was confronted by a
younger rival, television, which added sight to sound. Our photograph: the first television receiver made in Germany, 1906,
using the cathode ray tube originally invented by Braun (photo 10—Deutsches Museum, Munich).
500 kW shortwave broadcasting transmitter, Sottens, Switzerland (photo 11—AEG-Te/efunken).
Radio and television relay. Mount Tien Shan (Kirghizia, USSR) (photo 12—Tass).
Radio news speaker of the Ghana Broadcasting Corporation (photo 13—ITU).
Television news speaker in Lagos, Nigeria (photo 14—ITU).
A young "television cameraman". Television has successfully invaded the field of education (photo 15—Spanish
Administration).
" Eurovision " television broadcasts: mass communication without borders (photo 16—iTU).
Discussion group after a radio programme in Bombay, India (photo 17—UNESCO).
Educational television for children in Niger (photo 18—UNESCO).
Classical ballet television programme in the USSR (photo 19—APN).
The antenna Raisting III had been completed in time to broadcast the 1 972 Munich Olympic Games via communication
satellite Intelsat-lV (photo 20—Siemens).
Television satellite broadcasting experiment in India: the Ahmedabad communication satellite earth station transmitting
television programmes to the satellite ATS-6 (photo 21—UN).
The applications technology satellite (ATS-6) broadcasting television programmes to Indian villages (photo 22—NASA).
Construction of small size " chicken mesh " satellite communication receiving antenna, India (photo 23—iTU).
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Phonotelegraphy 1.
A new telegraph system,
by
Paul la Cour, Copenhagen.
Hitherto, the only two distinct types of
current that could be used in electric telegraphy
have been those running in opposite directions
and known as positive and negative currents.
The system I have pleasure in presenting here
allows, on the other hand, of the production
of a large number of currents with completely
different characteristics, so that they can be
used as currents with varying physical states.
In modern telegraphy, positive and negative
currents are used together, either to reproduce
the telegram more quickly through two
channels, or to establish simultaneous correspondence on one telegraph wire for two
operators, one on the positive current and
the other on the negative, as though there
were two lines of communication.
The different currents of my system provide
the same advantages, but since large numbers

of them may be used, the benefits increase
with the number of different currents. Where
simple letter combinations are concerned,
suffice it to say that the number of different
currents can be as high as the number of
letters, so that a single current indicates and
designates one letter and a single emission
suffices to telegraph each letter. With regard
to simultaneity of correspondence on a single
wire, each operator using only one type of
current, I am not yet in a position to indicate
the highest number usable in practice, but
can only say that this number is much higher
than the one now attainable in quadruple
telegraphy.

1

The system presented here under the name of
Phonotelegraphy must not be confused with Telephony.
The main purpose of phonotelegraphy is the remote
reproduction of writing and pictures by electric sounds;
that purpose is essentially graphic (ygacprj). On the
other hand, telephony, which has been known for a
very long time, is simply designed to transmit sounds
by electricity over a distance; its purpose is purely
acoustic ((pcovrj). Telephone sets have hardly any application in telegraphy properly so called. ...

Journal telegraphique—March 1876

Advertise in the
"feleeommunfoatlon Journal!
T

is the monthly
magazine of the International Telecommunication
Union, the United Nations specialized agency for
telecommunications. It appears once a month in separate
English, French and Spanish editions. It is read by the
HE TELECOMMUNICATION JOURNAL

senior officials and directors of all major organizations,
both governmental and private, which operate telecommunication services, and it is a unique medium of
publicity for the manufacturers of equipment used
in the management and operation of such services.

For further information on advertising in the Telecommunication Journal, contact
La Presse Technique S.A., 1, rue du Vieux-Billard, CH-1205 Geneve (Switzerland)
Telephone: (022) 2111 91. Telegraphic address: PRESSTEC GENfiVE
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note from the
CCIR

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

\°
Year

ntH

1974
1975

1

2

3

4

5

6

7

8

9

10

11

12

33
23

34
22

34
21

34
19

35
17

35
16

34
15

33

32

30

28

25

Month
2

3

4

5

6

7

-1

-3

-5

-6

-7

(-8)

Year

1976

Council, Appleton

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

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

Mean error in
months:

IF2 (ionospheric index) *
2

3

4

5

6

7

8

9

10

11

12

—2

1

0

—4

6

14

22

21

-4

-5

-6

1
Year
13
-6

1975
1976

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

predictions calculated over the

IF2

Period of
prediction
(months)

0

1

2

3

Mean error

1.6

1.3

1.3

1.2

Standard
deviation of
the error

8.8

11.1

11.3

11.3

12

preceding

4

5

6

0.8

0.2

—0.1

11.0

10.3

9.7

O (monthly mean value of solar noise flux at 2800 MHz at 1700 h UT) **:

^ ******

Month

2

1

3

4

5

6

7

8

9

10

11

12
Month

Year

1
78
74

1975
1976

74

72

71

70

70

77

90

76

80

81

75

1976
1977

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

1

2

3

4

5

6

7

8

9

10

11

12

Year
81
72

1975
1976

75

70

3

4

5

6

7

8

9

10

11

12

75
117

73
117

72

73

75

77

78

116

117

117

117

117

Mean error in O predictions calculated over the 12 preceding
months:

OF2 (ionospheric index) ***
\ Month

2

Year

74

74

76

77

97

84

79

75

77

Period of
prediction
(months)
Mean

*** 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 O
und des ionospharischen Index OF2 " — Kleinheubacher Berichte, Vol. 17

23456789

01

-0.1 -0.1 —0.1 -0.1 —0.1 -0.1

error
Standard
deviation
of the
error

3 6

3 6

3 5

3 5

3 5

3 5

10

11

12

0.1

0.1

0.1

0.1

0.1

0.1

0.1

3 6

3 5

35

3 5

3 6

3 5

3 5

(1974), pages 369-374.
qpP2 ******

Forecasts:
D ****
12

Month

Month
Year

1

2

117

68
117

3

4

5

6

7

67

68

71

75

78

8

9

10

11

12

116

117

117

117

117

Year

^2

1976

3

4

8

5

7

6

6

1976
1977

7

5

5

****** Prediction by a method of extrapolation devised by the CCIR Secretariat.

4

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

Estimated error in forecasts of R12 six months in advance: ±9.

See Joachim M., Gromov A., and Guillot P.: " Previsions des indices <E>
et <DF2 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 <DF2 predictions based on the 12 preceding 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)
Mean error
Standard deviation
ot the error
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n

r,
2

0

-0.2

0.2

43

4 5

0

A

-0.3

4>1

1

Prediction
time
(months)

.
4

5c

0.1

-0.8

-1.9

Standard

5>5

7<0

.0

of the' "
error

3

Mean
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23456789

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 -0.1

error

0

8

01

4,4

4,4

4,4

4,4

4,4

4,4

4,4

4,4

4,4

4,4

4,4

4,4

4,4

ITU film library
Ref. ITU-160
Pays —Country —Pals: JAPON — JAPAN — JAP6N
litre — Title — Tftulo: IN QUEST OF COMMUNICATION (En quete de communication — La busqueda de las telecomunicaciones)
Format — Size — Tamaho: 16 mm
Duree — Duration — Duracion: 25 min
Longueur — Length — Largo: 275 m
Langue — Language — Idioma: anglais — English — ingles
Observations — Remarks — Observaciones: couleur — colour — color
Sujet — Subject — Asunto: Cefilm traite du developpement des telecommunications dans cinq pays: Iran, Pakistan, Bresil,
Japon et Suisse. II met en evidence I'importance des faisceaux hertziens a hyperfrequences
comme moyen de degager de leur isolement de vastes regions desertiques de I'lran et du
Pakistan, en montrant le role joue par ces systemes dans le developpement des services telephoniques, de radiodiffusion et de television de ces deux pays. En ce qui concerne le Bresil,
le film decrit d'une maniere generale les problemes auxquels les Bresiliens doivent s'attaquer
dans le domaine des telecommunications, notamment dans la mise en place d'un reseau a
hyperfrequences de 6000 km a travers la region amazonienne. D'autre part, ce film montre le
role des telecommunications programmees par ordinateurs et des telecommunications par
satellite au Japon et en Suisse.
Le film s'acheve par des interviews de MM. M. Mili, secretaire general de I UIT, et R. E. Butler,
vice-secretaire general, dans lesquelles tous deux insistent sur le role joue par I'UIT dans
('amelioration et I'extension des services internationaux de telecommunication.
II s'adresse au grand public.
This film surveys the telecommunication development efforts in five countries: Iran, Pakistan,
Brazil, Japan and Switzerland. Emphasizing the role of microwave systems in bringing together
vast areas of desert land in Iran and Pakistan, it shows the importance of microwave links in
developing the telephone services and the broadcasting and television services in these two
countries. In Brazil it describes in general terms the problems the Brazilians have to tackle in
the field of telecommunications, such as having to install a 6000 km/microwave network across
the Amazon. In Japan and Switzerland the role of computer communications and satellite telecommunications is described. The film concludes with an interview with Mr. M. Mili, SecretaryGeneral of the ITU, and Mr. R. E. Butler, Deputy Secretary-General, in which they emphasize the
role played by the ITU in enhancing and expanding the international telecommunication services.
Audience: general.
Esta pelicula analiza los esfuerzos desplegados para desarrollar las telecomunicaciones en
cinco paises: Iran, Pakistan, Brasil, Japon y Suiza. Al subrayar el papel de los sistemas de
microondas como medio para enlazar vastas zonas deserticas de Iran y Pakistan, demuestra
la importancia de estos enlaces en el desarrollo de los servicios telefonicos, de radiodifusion
y de television de estos dos paises. En lo que atane a Brasil, describe en terminos generales los
problemas con que se enfrenta ese pais en el sector de las telecomunicaciones, como la instalacion de una red de microondas de 6000 km atraves de la region amazonica. En cuanto a Japon
y Suiza, describe el papel de las telecomunicaciones por medio de computadores y el de las
telecomunicaciones por satelite. La pelicula concluye con una entrevista hecha al Sr. M. Mili,
Secretario General de la UIT, y al Sr. R. E. Butler, Vicesecretario General, en la que ambos
subrayan el papel desempenado por la UIT en la mejora y expansion de los servicios internacionales de telecomunicaciones.
Caracter: general.
Editeur — Producer — Editor: Nippon Electric Company, Limited, Tokyo
Date d'arrivee a I'UIT — Date of arrival at ITU — Fecha de recepcion en la UIT: 1973
1

Ref. ITU-162
Pays — Country — Pals: CANADA — CANADA
Titre— Title— Tltulo: SPACE CONNECTION (Lancement dans I'espace — Conexion espacial)
Format — Size — Tamaho: 16 mm
Longueur — Length — Largo: 198 m
Duree — Duration — Duracion: 18 min
Langue — Language — Idioma: anglais/franqais — English/French — ingles/frances
Observations — Remarks — Observaciones: couleur — colour — color
Sujet — Subject — Asunto: Ce film retrace I'histoire des douze grands succes du Canada dans I'espace. II place la scene
du lancement du satellite technologique de telecommunications, 57*7*, a la fin de 1975 ou au debut
de 1976. Les sept satellites du Canada, d'Alouette-1, lance en 1962, a STT ont [contribue d'une
faqon ou d'une autre a I'amelioration des communications.
II s'adresse aussi bien au grand public qu'aux techniciens.
This film tells the story of Canada's highly successful twelve years in space. It sets the scene
for the launching of the communications technology satellite (CTS) in late 1975 or early 1976.
All of Canada's seven satellites, from Alouette-1, launched in 1982, to CTS, have had something
to do with bettering communications.
Audience:fgeneral, technical.
Esta pelicula relata la historia de los doce anos de investigacion espacial de Canada, que han
tenido tanto exito. Muestra la escena del lanzamiento del satelite tecnologico d9 telecomunicaciones (CTS) a finales de 1975 o comienzos de 1976. Los siete satelites de Canada, desde
Alouette-1, lanzado en 1962, al CTS, han contribuido al mejoramiento de las comunicaciones.
Caracter: general y'tecnico.
Editeur — Producer — Editor: National Film Board for the Department of Communications, Ottawa
Date d'arrivee a I'UIT — Date of arrival at ITU — Fecha de recepcion en la UIT: 1974
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news

□ The Empresa Nacional de Telecomunicaciones
(ENTEL), La Paz, Bolivia recently awarded a
one million US dollar contract to Carvill
International Corporation, Foster City, California.
Carvill International will provide HF SSB
equipment, telegraph, teleprinter, telephone
and interface equipment to improve and expand
the Bolivian national and international communications systems.—Carvill.

— provision of a number of new exchanges
in the city of Qatar;

The COTC becomes
Teleglobe Canada

Boost for Bolivian
telecommunications

□ Teleglobe Canada is the new name of the
Canadian Overseas Telecommunication Corporation (COTC).
Mr. Jean-Claude Delorme, President and
Director-General of Teleglobe Canada, considers that the new name of the corporation,
now official, reflects the scope and nature of
the corporation better than the former one.
The President pointed out that the COTC
was founded in 1950 in order to set up, maintain
and operate the external telecommunication
services of Canada.—Teleglobe Canada.

Microwave links for Brazil
□ Telecommunications radioelectriques et telephoniques (TRT) recently signed a contract
for 10 million French francs with the Empresa
Brasileira de Telecomunicagoes (EMBRATEL)
for the supply of 6 GHz SRL 6011 microwave

radio link equipment.
This equipment delivers a power of 10 W
and offers a transmission capacity of 1800 telephone channels or a television picture accompanied by four sound modulation channels
per radio channel.

Telex, data and telegraph
exchanges for India
□ In 1975, the Indian Overseas Communications Service ordered two exchanges from
Hosier AG for Bombay. One T200 with initial
capacity of 1100 connections will handle India's
international telex and data traffic. The second
installation is intended for the national and
international telegram exchange. These exchanges will be commissioned in 1976 and 1977,
respectively.—Hosier AG.

The Brazilian company INBELSA is associated
with TRT for its installation on a link between
Bauru and Curitiba (State of Parana). The
adopted configuration on this link is three
transmission channels with an automaticswitching emergency system.
This same equipment is to be manufactured
locally in the future in large quantities by
INBELSA with the technical assistance of
TRT.—TRT.

State of Qatar:
telecommunication
development plan
□ The Telecommunication Department of
the State of Qatar has announced that a shortterm plan for telecommunication development
has been approved and is being implemented.
The investment for this 3-year plan is expected
to be as follows:

New international telephone
link from Egypt

(US dollars)

1975/76
1976/77
1977/78

10 000 000
12 000 000
6 000 000

— extension of the capacity of the
exchange in Doha;

istration.

— provision of a number of mobile exchanges;

Main projects are:
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— provision of coaxial cable link between Doha
and Al Khor (160 km, two tubes, 120/
300 channels.
—Ministry of
Qatar.

Communication

and

Transport,

United Kingdom telephone
lines top 13 million
□ For the first time the number of telephone
installations in the United Kingdom exceeds
13 million. At the end of October 1975 there
were 13 010 000 main connections, according
to the latest Post Office figures—662 300 more
than at the same time last year. Of the 13 million
lines nearly 10 million are to private houses.
The number of telephone instruments in use
on 31 October 1975 was 20 807 000, an increase
of nearly one million over the 12-month period.
Of these, more than 11 million are at private
addresses and the remainder on business
premises.—United Kingdom Post Office.

Data transmission service
opened between
the United Kingdom and
the Republic of South Africa
□ Directly-dialled data transmission services
between the United Kingdom and South Africa
have been started by the United Kingdom
Post Office.
Using international Datel 200 or 600, computer
users are now able to send data to South Africa
on a call which can be dialled direct to any
of the South African towns which are available
on ISD from the United Kingdom.

□ A telephone service between Egypt and
Tunis via Rome was opened on 18 December 1975.
The unit charge has been fixed at 10 gold francs.
The languages admitted are Arabic, English and
French.—Egyptian Telecommunications Admin-
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— extension of the international telephone
switching centre in Doha (to be completed
in February 1976);

main

The charges will be 1.05 pounds sterling per
minute at the full rate and 75 pence per minute
at the reduced rate offered at night and at
weekends.—United Kingdom Post Office.

news

World's largest
international exchange
□ A 50 million pounds sterling programme
to install the world's largest international
telephone exchange in London has been
completed—more than a year ahead of the
original schedule.
The giant complex, located in Edgware, is
now being phased into full service by the
United Kingdom Post Office. Already it handles
over 1 % million calls a month. When in full
operation it will be able to deal with
800 000 international calls a day.—United
Kingdom Post Office.

work with the telectroscope and the Nipkow
disc to satellite transmission and the videophone.
Thanks to the support of the Conservatoire
national des arts et metiers of Paris, which
is opening its valuable collection for this
occasion, and to the collaboration of manufacturers and specialized museums throughout
the world, visitors to the next show will be able
to retrace the sometimes unknown stages
of this yet so recent history:
— lens, disc and rotating mirror systems,
— the progress of line systems
90 lines, etc.),

— Zworykin's work and the first cathode ray
tubes,
— the iconoscope and
cameras,

Telex exchanges for Kuwait

(30—60—

the first electronic

— early television sets, 1936-1939,
— wide-screen projection,

□ The Ministry of Communications of Kuwait
signed a contract on 24 December 1975
for the supply and installation of fully electronic
telex exchanges. The local telex exchange will
have a capacity of 3072 lines. The international
telex exchange will be equipped for 2048 international telex trunks. About 2000 local telex
lines and 1000 international trunks should be
completed in 17 months' time.—Ministry of

— the beginnings of colour television.
This survey will be supplemented by a
demonstration of visual telephony, which
will allow visitors to obtain immediate " live
broadcast " replies to their questions, thanks
to the new techniques and presentation
of the Centre national d'etudes des telecommunications (CNET).—SDSA.

Communications, Kuwait.

NASA selects tracking contractor
Telex and data exchange
for Switzerland
□ After carrying out a thorough evaluation,
the Entreprise des PIT suisses has ordered
a telex and data exchange from Hosier AG, type
T200, for Zurich. This is a fully electronic,
programme-controlled exchange which satisfies
even the most recent technical requirements
and includes a wide range of special facilities
for subscribers.
The Zurich telex and data exchange will have
an initial capacity of 6600 connections and can
be extended to a capacity of 10 000 connections.
The exchange will be commissioned in mid-1978.
—Hosier.

A world-wide survey of the history
of television at the forthcoming
Electronic Components
International Show
□ In view of the success enjoyed by the two
earlier exhibitions, devoted to the history of
radio (1974) and the telephone (1975), the next
Electronic Components International Show,
Paris, will present a comprehensive world-wide
survey of the history of television.
Visitors will be able to relive in ten sequences
the development of television from pioneering

□ The United States National Aeronautics
and Space Administration (NASA) has selected
Bendix
Field
Engineering
Corporation,
Columbia, Maryland, for award of a contract
to operate and maintain portions of the agency's
world-wide spaceflight tracking and data
network (STDN).
The two-year, cost-plus-award-fee contract
is worth approximately 104 million US dollars.
The contract contains a provision for the
negotiation of up to three additional one-year
extensions.
The world-wide NASA spaceflight tracking
and data network is operated to meet the
tracking and data acquisition needs of NASA's
earth orbital space programmes, both manned
and unmanned.—NASA.

Three more Omega
transmitter stations on the air

i

i
Death of Mr. Garrido Moreno

□ Mr. Jose Garrido Moreno
Gandia (Valencia), Spain.

has

died

in

Mr. Garrido M. was born on 23 July 1892 and
entered the Spanish telecommunications service in 1908. He held varied posts during his
career until he was appointed Head of Telecommunications of the Civil Service.
In 1932 he made his first appearance on the
international scene at the Madrid Plenipotentiary Conference, as delegate of Spain and of the
Republic of Panama; his amiability, charming
personality and helpful manner found many
occasions to manifest themselves in his duties as
Chairman of the Reception Committee. Subsequently, he continued to attend numerous
conferences as head or deputy head of delegation. At the Plenipotentiary Conference in
Geneva (1959), of which he was the Dean,
he held the distinguished office of Chairman
of the Finance Committee.
Mr. Garrido M. served on the Administrative
Council of the Union from 1953 onwards.
Even after the termination of his official
career in 1962 he continued for some years
to act as Counsellor to the Spanish National
Council for Telecommunications.
His longevity permitted him to attend the
Plenipotentiary Conference of Malaga-Torremolinos (1973), the second to be held in Spain,
as guest of honour at the inaugural ceremony;
he was one of the only two survivors of the
Spanish delegation at Madrid in 1932.
After a long and full life spent in the service
of telecommunications, Mr. Garrido M. leaves
numerous friends and colleagues throughout
the world.—Spanish Administration.

I

I
Personnel changes . . .
... in Canada

□ On 5 December 1975 Mrs. Jeanne Sauve
was appointed Minister of Communications.
Mr. Gerard Pelletier, who had been the
Minister until August 1975, was named as the
Canadian Ambassador to France. Mrs. Sauve
has previously been the Minister of the Environment and, prior to that, the Minister of State
for Science and Technology.

.. . in Korea
□ World-wide increase in demand for Omega
navigation equipment is reported by Redifon
Telecommunications Limited, coincidental with
the opening at the end of January 1976 of three
more transmitting stations in the Omega network—the only world-wide hyperbolic navigation system. This brings into operation seven
of the eight stations which make up the complete system, giving coverage over more than
90% of the earth's surface compared with
50% eight months ago. The new stations are
located in Reunion Island (in the Indian Ocean),
Argentina and Liberia.—Redifon.

□ Mr. Wong-Gun Bak has been appointed
to the post of Minister of Communications,
replacing Mr. Chang Sung-Tae.

. . . in Spain
□ Mr. Manuel Fraga Iribarne has been appointed Vice-President of the Government
for Internal Affairs and Minister of the Interior,
replacing Mr. Jose Garcia Hernandez.
Mr. Jose Manuel Romay Beccaria has been
appointed Under-Secretary to the Ministry
of the Interior.
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Digital television trials with
compact transmission equipment
□ Engineers of the United Kingdom InBroadcasting
Authority
(IBA)
dependent
Experimental and Development Department
have completed preliminary field trials of
very compact digital terminal equipment which
occupies only 18 cm of a standard 19-inch rack
(about 49 cm). This experimental equipment
has been developed as part of the current
research into the transmission of high-speed
digital video information over broadband
channels.

rate, linear pulse code modulation at 8 bits
per sample plus an error-protecting parity
bit results in an encoded waveform at
119.7 Mbit/s. This would be outside the tolerances of the Post Office's 120 Mbit/s experimental system, so small amounts of extra
data are added to the encoded video to increase
the bit-rate to 120 Mbit/s ±15 ppm: these
extra data are subsequently removed at the
receiving terminal.
Though not forming part of these trials, a
sound channel can be transmitted without
increasing the bit-rate by omitting only three
digital words from the video signal during
the line synchronizing pulse periods, or by
other techniques.
The field trials have confirmed the design
features of the IBA's compact terminal equipment and have provided further experience in
digital-video transmission. The equipment
is to be modified for operation at 140 Mbit/s
which may become established, in place of the
120 Mbit/s originally envisaged, as an international digital transmission standard.

signature will make Ireland the eleventh
member of ESA, once the Agency's Convention
comes into effect after ratification by the
Parliaments of the existing member States.
Ratification may take one or two years. Meantime ESA operates under the old ESRO
Convention and Ireland retains its observer
status in the Agency.—ESA.

News from INTELSAT . . .
. . . high-power amplifier contract
□ A 25 103 US dollar fixed-price contract
for the fabrication, testing and delivery of
a 600 W high-power amplifier is being awarded
to LogiMetrics, Incorporated, of Plainview,
New York, by the International Telecommunications Satellite Organization (INTELSAT).
The amplifier is intended for use with a 4.57 m
parabolic antenna to transmit a signal to
INTELSAT satellites, which will allow the
measurement of the polarization characteristics
of the antennae in a satellite link.

. . . contract for cross-polarization study
□ INTELSAT is also awarding a contract to
Telespazio SpA, of Rome, Italy, for a crosspolarization study.

(IBA)
Compact experimental digital video transmission system

As part of the trials the IBA engineers, in
conjunction with the Telecommunications
Division of the United Kingdom Post Office,
have evaluated the equipment by sending
digitally-encoded 120 Mbit/s colour television
signals over a high-capacity coaxial cable system
recently installed by the Post Office.
Digital waveforms were sent from Southampton
to Guildford, via Portsmouth and back again,
a route length of approximately 200 km.
The trials showed that broadcast-standard
pictures can be transmitted via the compact
terminals without detectable impairment.
The IBA's terminal equipment samples the
analogue television waveform at three times
the colour sub-carrier frequency, a sampling
rate of just over 13.3 MHz. With this sampling
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Two sets of video and sound signals could be
transmitted over a 140 Mbit/s channel by
digitally-multiplexing the signals and by using
any of a number of bit-rate reduction techniques.
The IBA plans to carry out further tests, in
co-operation with the Post Office, to investigate
the technical and economic potential of longdistance digital transmission systems.—IBA.

News from ESA . . .
. . . Ireland to become eleventh member
of ESA
□ The Ambassador of the Republic of Ireland
in Paris signed the Convention of the European
Space Agency (ESA) on 31 December 1975. The
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The 12-month, 41 793 US dollar contract, due
to begin in the second quarter of 1976, is for
the investigation of depolarization effects
of rainfall on satellite communications signals
at a frequency of 4 GHz. The study will be
conducted at the Telespazio earth station
at Lario in northern Italy, which is scheduled
to become operational in the second quarter
of 1976.
Heavy rainfall degrades microwave signals
sent to and from communications satellites
and adversely affects polarization isolation.
Proper polarization isolation is necessary
for reuse of frequencies through cross-polarization. The measurements achieved through
this study will assist in the design of satellite
and earth station systems that minimize the
depolarization effect in the Lario area of Italy
and other regions with similar rainfall conditions.— INTELSAT.

NASA to issue
standard parts lists
□ As part of the United States National
Aeronautics and Space Administration (NASA)
agency-wide standardization programme for
the procurement of electronic parts, the first

news

NASA Standard Parts List (NSPL) is being
distributed to all NASA centres and contractors
as from the beginning of 1976.
The list (MIL-STB-975) will be maintained and
applied to both inhouse and contracted hardware for new programmes to limit the number
of electronic parts to only those with adequate
reliability and lowest overall cost.—NASA.

Contracts for space
station studies
□ The United States National Aeronautics
and Space Administration (NASA) plans to
issue two 700 000 US dollar contracts in
April 1976 for parallel 18-month conceptual
studies on " a space station system analysis
Contractors will study low and synchronous
orbit space station facilities. Their modular
construction would begin in the mid-1980s.
Emphasis will be placed on assuring growth
potential for the space station over a period of
years.
Unless advantages can be achieved by using
a shuttle-derived heavy-lift vehicle, the delivery,
assembly and support for the space station
will be provided initially by the NASA reusable
space transportation system. Elements of the
station must be compatible with the shuttle
orbiter cargo bay, which is 18.3 m long and
4.6 m in diameter.
The station will serve a wide range of operational base and space laboratory activities.
Typical operational base activities include
the use of a space station as a test facility and
construction base to support the manufacturing,
fabrication and assembly of various sizes of
space structures.
Functioning as a space laboratory, the station
would accommodate materials processing
and commercial manufacturing, basic and applied physical sciences experiments, space
physics and astronomy missions, life sciences
research and provide for the continued
development of sensor technology in such
areas as earth surveys, navigation, weather
and climate research.—NASA.

Advanced satellite services
to private-line users proposed
by newly formed partnership
□ Satellite Business Systems (SBS) has sought
authorization to develop in the United States
an advanced domestic satellite communications

system to provide private-line network services
to large industrial, government and other users.

employ solid-state components and will be
designed generally to operate unattended.

Newly formed subsidiaries of Aetna Life and
Casualty, COMSAT General and International
Business Machines (IBM) earlier signed a
partnership agreement establishing SBS to
carry on the business of CML Satellite Corporation. An agreement in principle was announced on 26 September 1975.

The SBS earth stations can be sited on rooftops
or in open areas at customers' premises.
They will be equipped with small antennae,
approximately 5 or 7 m in diameter, depending
on location. Modulation and access equipment
at each station will perform digital coding
of voice-grade signals, echo suppression,
switching and multiplexing.

SBS filed applications with the United States
Federal Communications Commission (FCC)
for an advanced digital communications system
that will allow each customer with geographically dispersed locations to combine
voice, data and image communications into a
single, integrated, private-line, switched network using higher frequencies in the 12 and
14 GHz bands. Small earth stations will be
located at customers' premises, minimizing
users' terrestrial communications costs.
SBS estimated its investment costs at approximately 250 million US dollars for the
system through 1979, when operations could
commence.
Using the higher-frequency 12 and 14 GHz
bands, the proposed system will provide users
with a wide range of services, including:
— direct access to fully switched, multimegabit-per-second data transmission;
— efficient voice-grade communications with
minimum dependence on terrestrial facilities;
— adaptive networks that satisfy the dynamic
requirements of users with complex
communications needs;
— communications capacity to meet
requirements without geographical
straints;

user
con-

— integrated voice, data and image communications using digital technology.
Advanced technology and equipment in the
system will allow access by multiple earth
stations to the satellite's transponders on
demand through signals divided into time pulses
rather than through frequency division.
Plans call for the operational system to include
two satellites in geostationary orbit. One will
be the primary operational satellite, while
the other will serve as a second operational
satellite and a back-up to the primary one.
A third satellite will be procured as a ground
spare.
Each satellite will have a seven-year design
life, eight transponders, and will be launched
by a Delta launch vehicle. The satellite's beam
will provide coverage for the 48 contiguous
States.
The system also involves the use of relatively
inexpensive small earth stations which will

Data access ports will accept bit streams irrespective of their character code, message
content or line protocol. Data line control
techniques will be external to the SBS system
facilities and under the control of users.
To aid in developing the system SBS asked the
FCC to approve a limited pre-operational
programme to gain experience in systems
operations.
For this pre-operational programme, SBS
proposes to lease space segment facilities
from a domestic satellite carrier operating in
the 4 and 6 GHz bands.—SBS.

Heineman Prize awarded
to Bell Telephone
Laboratories physicist
□ Bell Telephone Laboratories (BTL) physicist
Philip W. Anderson has been awarded the
Dannie Heineman Prize by the Gottingen
Academy of Science, Federal Republic of
Germany.
The prize, which carries a 12 000 US dollar
stipend with it, has been awarded every second
year since 1962 to mathematicians and natural
scientists in recognition of outstanding scientific contributions.
Anderson, who is currently Assistant Director
of Physical Research at Bell Laboratories,
receives the Heineman Prize in recognition of
work which deals with the ability of an electron
—subject to the laws of quantum physics—to
hop from site to site in a crystal. This work
on " localized states in disordered systems "
was originally published in 1958 in the Physical
Review, under the title " Absence of diffusion
in certain random lattices ". A seminal paper,
it described a phenomenon which has come
to be known as " Anderson localization ".
Anderson localization led to a concept known
as " mobility edge "—the minimum value of
energy to which an electron must be excited
for it to be capable of diffusing large distances
in a material. This concept is currently being
widely used in attempts to understand such
phenomena as photoconductivity and how
conductivity varies with temperature.—BTL.
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SATELLITE LAUNCHINGS NOTIFIED DURING PERIOD
4 TO 31 DECEMBER 1975

Country
Organization
Site of
launching

Code name
Spacecraft
description

International
number

lntercosmos-14

1975-115-A

International
(Plesetsk)

11 Dec.

345 km
1707 km

105.3 min
74.0°

Carries experiments developed
by Bulgaria, Czechoslovakia, German Democratic Republic, Hungarian People's Republic, People's
Republic of Poland and USSR

Cosmos-785

1975-116-A

USSR
(Baikonur)

12 Dec.

259 km
278 km

89.7 min
65.0°

Carries scientific apparatus, radio
system for precise measurements
of orbital elements, and radio
telemetry system. Ocean surveillance satellite

Satcom-1

1975-117-A

United States
RCA
Corporation
(Eastern Test
Range)

13 Dec.

No name

1975-118-A

United States

14 Dec.

No name

1975-119-A

China
(Shuang Cheng
Tzu)

16 Dec.

180.7 km
392.6 km

90.2 min
69.0°

Fifth satellite of China

Cosmos-786

1975-120-A

USSR
(Baikonur)

16 Dec.

180 km
347 km

89.5 min
65.0°

Carried scientific apparatus, radio
system for precise measurements
of orbital elements and radio telemetry system. High resolution
reconnaissance/surveillance satellite.

3-axis stabilized
satellite; mass:
463 kg; solar
panels

Date

Perigee *
Apogee

Period *
Inclination

synchron ous orbit

Frequencies
Transmitter
power

Observations

3701; 4199 MHz United States domestic communications satellite. Carries 24 trans(telemetry)
ponders each of which can handle
3720-4180 MHz 1200 voice-grade channels, one
band
colour television transmission or
more than 60 Mbit/s of data
(communications)

Returned to earth on 29 December
1975
15th Molnya-2

1975-121-A

USSR
(Plesetsk)

17 Dec.

451 km
40 836 km

736 min
(12 h 16 min)
62.8°

Carries apparatus for transmitting
television programmes and multichannel radiocommunications, apparatus of the command measuring
complex, orientation system, orbit
correction system, and power
supplies

Prognoz-4

1975-122-A

USSR
(Baikonur)

22 Dec.

634 km
199 000 km

95 h 45 min
65.0°

Objectives: to measure the corand
puscular
electromagnetic
emissions of the sun and the flow
of solar plasma; to measure nearearth magnetic fields and determine solar influence

mass: 905 kg
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Code name
Spacecraft
description
r

International

Raduga-1
(Statsionar-1)

Organization
|ite of
.
,.
launching

number

n

Date

Perigee *
Apogee
r
®

Period *
Inclination

23 h 54 min
0.3°
geostationary orbit

Frequencies
Transmitter
power
r

Observations

1975-123-A

USSR
(Baikonur)

22 Dec.

35 800 km

Meteor-23

1975-124-A

USSR
(Plesetsk)

25 Dec.

857 km
913 km

102.4 min
81.3°

Carries meteorological apparatus,
electro supply system, radio
system for precise measurements
of orbital elements, and radio
telemetry system

4th Molnya-3

1975-125-A

USSR
(Plesetsk)

27 Dec.

470 km
40 800 km

736 min
(12 h 16 min)
62.8°

Carries apparatus for transmitting
television programmes and multichannel radiocommunications, apparatus of the command measuring
complex, orientation system, orbit
correction system, and power
supplies

centimetre
waveband

3-axis stabilized
satellite; solar
cells

Geostationary communication satellite providing colour, black-andwhite television, and telegraph
and telephone channels. Is linked
with the Orbita network

* Initial orbital data.
Sources: COSPAR, NASA, specialized press.
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What new advantages does this technique have
for the customer?:

This equipment converts Morse electronically
into the teleprinter code.

— increased dependability due to the reliability
of the components used;

The machine-keyed Morse signals can be fed
into the converter, for instance, from a radio
receiver.

— substantial operating flexibility due to its
numerous options;
— considerable reduction in size and civil
engineering costs.
The ORIS 16.80 authorized by the French P&T
was presented for the first time at TELECOM 75.
This exhibit was a great success and the company has no doubt that in the near future it
will be able to set up a vast manufacturing programme.—L'electronique Deshais.

Time-division switching system

(L'electronique
Deshais, 22 rue
Mehul,
93500 Pantin (France)—Telephone: 843-40-00)

□ L'electronique Deshais had a study made
of an electronic time-division automatic
switching unit.
At the beginning of the study, five years ago
there were two possibilities: space-divisior
switching which merely improved on the
existing system and time-division switching
by the PAM process which had definite prospects
It will be recalled that this system involve;
the time-division of speech by taking a sample
of conversation during 0.6 nanoseconds ever
125 microseconds.

The Morse speed is detected electronically
and evaluated automatically.
A five-unit code parallel reperforator is connected to the output of the EU 24. Messages
can then be relayed by means of the perforated
tape over conventional telex lines.
The input stage is designed for processing DC
and audio frequency signals. It is followed by
a pulse generator and stages for identifying
letter spaces, word spaces and Morse elements.
A diode matrix identifies the Morse characters
and converts them into the teleprinter code.

... converter type EU24

The signals required for
case to the figure case
serted automatically.
controls the insertion
return and line feed.

□ If messages received in Morse are to be
retransmitted by teleprinter, manual recording
of the radio message and transcribing on the
teleprinter can be eliminated by using the
electronic Morse converter type EU 24 from
Dr.-lng. Rudolf Hell GmbH.

The equipment adjusts automatically to different Morse speeds and to variations in speed
during transmission, provided that the variation
in speed is uniform and not greater than from
30 to 180 characters per minute or vice versa
within 10 seconds.

Electronic Morse converters...

shifting from the letter
and vice versa are inA character counter
of signals for carriage
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With a suitable tape reperforator the conversion speed is from 5 to 30 words per minute
(30 to 180 characters per minute). Higher
operating speeds can be obtained by adapting
the output stage to suit faster reperforators.
The EU 24 is designed for fixed and mobile
use and for mounting in 19-inch racks (about
49 cm). It can be operated from any of the
usual AC mains supplies.

... electronic converter and transmitter
type EG 5021
□ If messages received by teleprinter are
to be retransmitted in Morse it is necessary
to convert the coding and, in some cases, adjust
the transmission speed to the capacity of the
available communication channels.
The electronic converter and Morse transmitter
type EG 5021 from Hell converts the message
perforated in conventional teleprinter tapes
electronically into Morse signals. The perforated tape is read mechanically. The control
signals contained in the perforated tape (case
shift, carriage return, line feed, etc.) are omitted so that a continuous Morse text is
produced.
The telegraph speed can be set on the standard
model at between 5 and 65 words per minute.
The equipment may be connected to a reader,
allowing higher telegraph speeds to be attained.
The EG 5021 is a table-top model which is
suitable for either fixed or mobile use. It has
a standard 19-inch front panel which enables it
to be mounted in 19-inch racks. It is designed
in functional units comprising a mechanical
tape reader, an electronic converter and a
keying stage. A monitoring loudspeaker with
volume control is built-in as standard. An audio
frequency output (600 £2) and an output from
a Siemens AG keying relay are also provided.

Improved Bell-compatible
programme terminal
□ Coastcom, Concord, California has announced a new, third generation SSB FDM
programme
Designated
the
terminal.
SBC 504C-1, this programme audio multiplex
is end-to-end compatible with the Bell System
C-1 and MC-2 type equipment and is also
available with 8 and 15 kHz band widths.
The SBC 504C-1 performance is superior to
the predecessor SBC 502. Specifically it is preeminent in increased dynamic range, flatness
of amplitude versus frequency response and
reduced delay distortion.

outdoor mounting—particularly at the feedpoint of parabolic dish antennae. Mounting
the preamplifier at the antenna improves
the system noise figure by eliminating the noise
produced in the feedline from the amplifier
input.
The gain of units in this series ranges from 21 to
56 dB and the standard noise figure is 3.0 dB.
For a moderate additional cost, noise figures
as low as 2.7 dB are optional in any of the units.
include:
Other
important
specifications
±0.25 dB gain flatness, +15 dBm linear
power output (at 1 dB gain compression),
and +25 dBm, minimum, 3rd order intercept
point. Input power may be any voltage from
-15 to -24 VDC and current consumption
is 100 to 200 mA depending on the choice
of amplifier gain. An option permits the amplifier to be powered through the output RF cable.
These units are designed to serve as the
preamplifier for small satellite earth terminals
using the Intelsat, Domsat and Telesat communications satellites.

(Coastcom)
SBC 504C-1 Bell-compatible programme terminal

Other features include extremely low gain
slope, linear group delays, parabolic group
delay, ripple AM to PM conversion for best
possible performance in both telecommunications and television applications.

By utilizing electronic suppression in addition
to filters in order to suppress the unwanted
sideband, the delay distortion in the channel
has been significantly reduced and the lowfrequency response extended. These features
add to the richness of the programme audio
and make it an excellent transmission path
for various types of data requiring low delay
distortion and/or lower frequency response
than is available with a standard multiplex
channel.—Coastcom.
(Coastcom, 2346 Stanwell Drive, Concord,
California 94520 (United States)—Telephone
(415) 825-7500)

(Avantek)
GaAs FET amplifier

Modern integrated circuit technology is
employed which is accommodated on three
plug-in cards.
The transmission speed of the converter can be
continuously adjusted between 5 and 65 words
per minute by means of a potentiometer.
The speed is set over two ranges selected by
means of a switch.

Low noise GaAs FET
preamplifiers ideal for
small satellite stations
in the 3.7-4.2 GHz band

The equipment can be operated from any
of the usual AC mains supplies.—Hell.

□ Avantek,
Incorporated,
Santa
Clara,
California is offering a new series of moderately
priced wave-guide input/coaxial-connector output low noise GaAs FET preamplifiers operating
in the 3.7-4.2 GHz satellite down-link band.
These units, designated the AW-4220 series,
are completely weatherproofed for unprotected

(Dr.-lng. Rudolf Hell GmbH, Postfach 6229,
Grenzstrasse 1-5, D-2300 Kiel 14 (Federal
Republic of Germany)—Telephone: 20011 —
Telex: 02 92 858)
260
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A complementary series with similar gain
selection, power output, frequency coverage
and other parameters is the AM-4220 series.
These units are packaged differently and have
coaxial fittings for the input and output.
They may also be used as preamplifiers for
small satellite terminals or as post amplifiers
for parametric amplifiers in heavy earth
terminals and in point-to-point microwave
systems.—Avantek.
(Avantek, Incorporated, 3175 Bowers Avenue,
Santa Clara, California 95051 (United States)—
Telephone: (408) 249-0700)
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2-18 GHz dual-polarized
horn antenna
□ Uniform horn-to-horn performance over
a 2-18 GHz range has been achieved with a
new dual-polarization horn by electroforming
a precision copper cone around machined
ridge sections. It is rugged, yet weighs only
1.4 kg.
The patented design provides very low phase
and amplitude imbalance and high isolation
between ports. The horn is usable over a 10 to
1 range.
Compared to other quad ridge horns, these
new units provide uniform performance, high
gain, low VSWR, and broad bandwidth.
Compared to log-periodic antennae, these
horns have uniform balance, high isolation
between channels, high repeatability, and gain
increasing with frequency.—ESL Incorporated.

Receiver sensitivity is 0.25 p,V in high band
and 0.35 in UHF. The company also points to
high performance specifications on frequency
stability, image rejection and audio distortion
as being among the product's features.—General
Electric.
(General Electric Mobile Radio Department,
Section P, PO Box 4197, Lynchburg, Virginia
24502, United States)

New " Pocketfone "
□ Pye Telecommunications Limited has produced a new Pocketfone called PF8. It is a UHF
single channel, multi-mode unit, modularly
constructed and has many design features
including a phase-lock loop receiver.

300 W solid-state transmitter
□ Philips Telecommunications recently extended their range of solid-state transmitters
by the addition of a compact 300 W short-wave
(HF) transmitter. For this type of light-weight
transmitter Philips expect to find a market
in coast stations, ground-to-air communications

(ESL Incorporated, 495 Java Drive, Sunnyvale,
California 94086 (United States)—Telephone:
(408) 734-2244)

FM two-way radio
□ General Electric's new small, light MVP
personal series hand-held FM two-way radio
has six channels and achieves high capacity
battery performance with a 700 mA.h
(2500 coulombs) battery pack. It has up to
5 W of RF transmitter output in high band
(150.8-174 MHz) and 4 W in UHF (450470 MHz). Medium power MVP personal units
also are available.They are 207mm long, 66.6 mm
wicfe, 41 mm thick, and weigh 740 g, with
battery.

(Pye)
PF8 Pocketfone

(Philips)
300 W solid-state transmitter. The bottom
shelf houses the exciter which gives an option
of three working frequencies and assembles the
complete signal. The centre shelf accommodates
the linear amplifier. The dust screen at the left
conceals the 300 W amplifier module, whilst
the panel on the right carries the controls and
measuring facilities. The top shelf contains the
aerial matching networks for three fixed working
frequencies

The Pocketfone 8 can be used in three operational modes, as a telephone handset type,
as a lapel or top-pocket type or as a conventional
hand-held type. This is accomplished by using
a top transducer/microphone for lapel and
top-pocket modes, and a bottom microphone
for other modes. The appropriate microphone
is selected by a double rocker press-to-talk
button; in all modes the PF8 can be used left-or
right-handed as it incorporates a twin microphone grille. Selective calling can also be added
internally, leaving no wires or protuberances
from the unit.—Pye.
(Pye Telecommunications Limited, Newmarket
Road, Cambridge, CB5 8PD (United Kingdom)
—Telephone: Cambridge 61222)

Automatic antenna tuner
and small radio networks. Accordingly the
physical design is conspicuously sturdy whilst
operation and maintenance are simple. Broadband amplifier stages are used in conjunction
with aerial matching networks, each tuned
to a different working frequency.—Philips.
(General Electric)
MVP personal series hand-held FM two-way radio

(Philips' Telecommunicatie Industrie BV, PO
Box 32, Hilversum 1301 (Netherlands) —
Telephone: 31 2150 91850 — Telex: 43712)

□ Singer Products Company Incorporated
has introduced the Sintronic model SCA-RC
automatic antenna tuner designed to match
SSB transceivers to a variety of antennae.
This new tuner provides the SSB user the
option of a vertical antenna, a long wire
antenna, or a dipole antenna. The SCA-RC
is also arranged so that antennae can be
intermixed. For example, channels 1-3 could be
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1% at 1060 nm are reached. Spectral response
is a function of photocathode material, 145 to
900 nm for gallium arsenide (GaAs) and 145 to
1100 nm for indium-gallium-arsenide-phosphide
(InGaAsP) (ultraviolet to infrared).
The tubes, designed by Varian's LSE Division,
have found technical applications in astronomy,
very-low-light-level detection systems, spectroscopy, photometry, electro-optical countermeasures, laser communications and highresolution densitometry.
The end-window VPM-163 and VPM-164 and
the side-window VPM-158 and VPM-159 PMTs
all employ state-of-the-art solid-state photocathodes made of lll-V valence compounds:
GaAs in the 158 and 163, and InGaAsP in
the 159 and 164 tubes.

(Siemens)
Cradle relays with positively controlled contacts

(Singer)
Sintronic model SCA-RC automatic antenna tuner

a long wire or vertical antenna whereas
channels 4-6 could be a dipole. Both outputs
are available from the tuner.
While the tuner was designed to operate
with the Sintronic SCA-100 SS, solid-state
transceiver, it will also match other transceivers having a PEP output of 200 W or less.
The SCA-RC tunes over a range of 1.6-17 MHz
and has an input impedance of 50 ohms.
Operating voltage is nominally 12.6 V DC,
although other operating voltages are available
optionally.

(Varian)
Photomultiplier tube VPM-159

The entire tuner is housed in a rugged, fibreglass case designed for outdoor mounting
20x20x25 cm. The unit weighs only 3.6 kg
and is readily tunable in the field by the
average technician.—Singer.

The rugged tubes are constructed of ceramics
and metal, with sapphire window, all brazed
together, and employ no fragile glass elements.
This makes the tube capable of withstanding
very low temperatures and unusual mechanical
shock.—Varian.

(Singer Products Company Incorporated, One
World Trade Center, Suite 2365, New York,
NY 10048, United States)

(Varian Associates, 601 California Avenue,
Palo Alto, California 94304 (United States)—
Telephone: (415) 493-4000)

With these relays all contacts of a positively
controlled group of contacts are in the intended
switching position at the end of the switching
process, and in the rest or initial position
after de-energization. Even if only one or some
of the contacts are faulted, all contacts remain
in the same switching position as the faulted
contacts, notwithstanding a different position
prescribed by the exciting winding. As a rule,
either all or none of the contacts are actuated—
which applies to the closing as well as opening
of contacts. Thisfeature is of decisive importance
to safe operation.
Positive control is achieved by a rigid guide
element, the actuating comb, which guides
the contact springs in each direction. In addition,
the contact springs are statically designed
in such a way that in the case of a welded
contact the weld is broken by the positive
control feature before the non-faulted contacts
can lift off, or the faulted spring can keep all
non-faulted contacts in the last switching
position via the common guide element.—
Siemens.
(Siemens AG, Postfach 3240, D-8520 Erlangen 2
(Federal Republic of Germany)—Telephone:
(09131)7-3394)

Photomultiplier tubes for
single photon detection and
laser communications
□ Varian Associates have introduced two new
photomultiplier tubes, including a unique endwindow design offering unprecedented lowdark-current combined with high quantum
efficiency, semiconductor photocathodes.
The tubes employ a 12-stage-dynode system
for signal amplification. Electron amplifications
from 104 to 107 in intensity are achieved and
anode current capability is five to ten times
more than standard PMTs. And, quantum
efficiencies of 21% at 530 nanometres (nm), and
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All or none: cradle relays with
positively controlled contacts
□ In control circuits meeting enhanced safety
requirements special provisions must be made
to ensure that in the event of a fault a condition
is created which involves no danger for man and
material. With many machines and systems this
condition is the idle condition. Such control
circuits are therefore designed so that, if
necessary, they inhibit operation and thus
respond in a safe manner (fail-safe switching
mechanisms). Cradle relays with positively
controlled contacts, built by Siemens AG, react
in the same way. They are therefore particularly suited for the above-mentioned applications.
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New internal construction
minimizes capacitor impedance
□ NV Philips' 106 3 series of long-life aluminium
electrolytic capacitors have high CV products
and low HF impedance which enable them to
withstand substantial ripple currents. They are
specially suitable for output capacitors in
switched-mode power supplies, decoupling
of steep pulses in digital circuits, filtering in
measuring and control circuits, and energy
storage in pulse systems.

news/radio amateurs

pure aluminium, and the tissue spacer between
the anode and cathode foils is a special quality
type with low specific resistance. The electrolyte
is not aggressive to the oxide layer and therefore ensures high stability and long life over
a wide temperature range.
Capacitance values from 2200 p.F to 150 000 p.F
(£6 series) are now available with rated voltages
from 6.3 to 63 V, and an operating temperature
range of -40° C to +85° C. The 150 000 p.F,
63 V capacitor, for example, can handle a
maximum r.m.s. ripple current of 21.3 A at
+ 85° C, and its impedance is only 3.5 milliohms
at 20 kHz.—Philips.
(NV Philips' Gloeilampenfabrieken, Elcoma
Division, PO Box 523, Eindhoven, Netherlands.)

Klystron amplifier for
satellite communications
□ Varian Associates have introduced a series
of klystron high-power amplifiers yielding
power levels up to 2000 W CW in the 14.014.5 GHz frequency range.

(Philips)
Cut-away view of 106 3 series showing new
construction

This modular klystron HPA series, designated the VZU-2701, is fully interlockprotected, and is specifically designed for
installation in transportable satellite communications earth stations.
Features include:

A new form of construction is used for the
106 3 series. Low-inductance-wound foils are
employed resulting in negligible parasitic
inductance, and the multiple anode and cathode
terminations are all brought out at the top
of the winding, thereby reducing the ESR and
ESL. The etched anode foil is made of 99.99%

(Varian)

Klystron amplifier

— shock mounting for mobile environment;
— air transportability, separating into three
modules for ease of transportation;
— air cooling with less than 62 dBa audio noise;
— up to 80 dB total gain with optional integral
I PA;

— available also in the 6 GHz up-link frequency
range.
—Varian.
(Varian, Microwave Equipment Operation,
317 Brokaw Road, Santa Clara, California 95050
(United States)—Telephone: (415)493-4000)

radio amateurs

T

Guatemalan
earthquake

wo hours after the first severe earthquake struck Guatemala City at about
04h00 local time on 4 February last,
amateur radio operators in the Miami,
Florida area were receiving and retransmitting emergency messages from Guatemala
for disaster relief and assistance. By midday radio amateurs in dozens of other
United States areas had swung into action
with emergency communications networks.
On 5 February the President of the
International Amateur Radio Union

(IARU) received an urgent plea from
Guatemalan amateurs for assistance in the
form of short-range radio equipment to
replace the 60 % of communications
facilities which had been knocked out by
the earthquake. In response to this plea
amateur Rafael Estevez (United States),
WA4ZZG flew into Guatemala for an on
the spot survey. He returned the following
day with a list of the equipment which
had to be dispatched urgently to Guatemala.—American Radio Relay League.
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review
of reviews
FRENCH
Electronique. Fachschriftenverlag Aargauer
Tagblatt AG, Bahnhofstrasse 39-43, 5001
Aarau. Annee 1975. N° 11/12. P. 24-28.
Bajanesco M. T. Oil en est la fiabilite en
electronique ?
Onde electrique (L'). Division electronique,
radioelectricite et telecommunications (DERT)
de la Societe des electriciens, des electroniciens
et des radioelectriciens (SEE), 120, boulevard
Saint-Germain, 75280 Paris Cedex 06. Annee
1975. Decembre. P. 560-568. Delmare C.,
Trabaud R., Lejeune G., Debeau J. Metrologie
des phenomenes tres rapides. Domaine des
1 a 100 picosecondes.
Radio-REF. Reseau des emetteurs frangais,
2, square Trudaine, 75009 Paris. Annee 1975.
Decembre. P. 940-945. Roussey C. Regies
concernant l'etablissement des stations d'emission pour minimiser le champ hertzien indesirable.
Toute l'electronique. 9, rue Jacob, 75006
Paris. Annee 1975. Decembre. P. 27-32.
Gourevitch J. Principes des filtres UHF a
accord variable.
Vide (Le). Societe frangaise du vide, 19, rue
du Renard, 75004 Paris. Annee 1975. N° 179.
P. 165-172. Seguin M., Serzec B., Foure J. L.,
Lagorsse J. M. Dispositifs a ondes acoustiques de surface. Etude des ondes elastiques
par interaction acousto-optique.

ENGLISH
Bell Laboratories Record. 600 Mountain
Avenue, Murray Hill, New Jersey 07974.
Year 1975. November. P. 400-408. Warters
W. D. Millimeter waveguide scores high in
field test.
Electronics and Power. Institution of Electrical
Engineers, Savoy Place, London WC2R 0BL.
Year 1975. No. 19. P. 1049-1052. Clayton
R. J.' Only connect \
Electronics International. McGraw-Hill Building, 1221 Avenue of the Americas, New York,
NY 10020. Year 1975. No. 24. P. 120-121.
Fichtenbaum M. L. Optical isolator circuit
shows phone-line status.
Hewlett-Packard Journal. 1501 Page Mill
Road, Palo Alto, California 94304. Year 1975.
November. P. 13-23. Christensen S., Matthews
I. A new microwave link analyzer for communications systems carrying up to 2700
telephone channels.
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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.

IEEE Transactions on Antennas and Propagation. Institute of Electrical and Electronics
Engineers, Incorporated, 345 East 47 Street,
New York, NY 10017. Year 1975. November.
P. 782-786. Lo L. /., Fannin B. M., Straiton
A. W. Attenuation of 8.6 and 3.2 mm radio
waves by clouds.
IEEE Transactions on Communications. Institute of Electrical and Electronics Engineers,
Incorporated, 345 East 47 Street, New York,
NY 10017. Year 1975. November. P. 1215-1228.
Chakraborty D., Golding L. S. Wide-band
digital transmission over analog radio relay
links.
IEEE Transactions on Information Theory.
Institute of Electrical and Electronics Engineers, Incorporated, 345 East 47 Street,
New York, NY 10017. Year 1975. November.
P. 629-637. Ah/swede R. F., Korner J. Source
coding with side information and a converse
for degraded broadcast channels.
Marconi Review (The). GEC-Marconi Electronics Limited, Marconi Research Laboratories, West Hanningfield Road, Great
Baddow, Essex. Year 1975. No. 198. P. 105137. Mark J. R., Gill L. W. Performance
degradation due to wind deflection of billboard antennas.
Microwave Journal. Horizon House, 610
Washington Street, Dedham, Massachusetts
02026. Year 1975. November. P. 51-52, 55,
58-59. Sommers D. /., Farad L. /., Ditullio
J. G. Beam-waveguide feed with frequencyreuse diplexer for satellite communication
earth station.
Philips Telecommunication Review (PTR).
Philips' Telecommunicatie Industrie BV, PO
Box 32, Hilversum 1301. Year 1975. No. 4.
P. 204-210. van Halen R., Schreur H. A
telephone traffic measuring system.
Radio Engineering and Electronic Physics.
{English edition of Pa/moTexHHKa n DjieicrpoHHKa). Publishers: Scripta Publishing Company, 1511 K Street, NW, Washington, DC
20005. Year 1975. No. 1. P. 33-39. Plotnikov
A. V. The problem of tropospheric refraction
of radio waves.

OTHER LANGUAGES
German
Fernmelde-Ingenieur (Der). Verlag fur Wissenschaft und Leben Georg Heidecker, 11
Kiilsheimerstrasse, 8532 Bad Windsheim.
Jahrgang 1975. Heft 12. Braun H. J. Anwendung steuerbarer Filternetzwerke zur Sprachsynthese in automatischen Sprachausgabeeinrichtungen.
Funkschau. Franzis-Verlag, Postfach 37 01 20,
8000 Miinchen 37. Jahrgang 1975. Heft 25.
S. 91-93. Dirks C., Schreiner N. Digitale
Frequenzanzeige fur Superhetempfanger.

Italian
Elettronica e Telecomunicazioni. Edizioni RAI
Radiotelevisione Italiana, Via Arsenale 41,
10121 Torino. Anno 1975. N. 5. P. 177-182.
Ketmaier M. ARGO: Sistema per il telecontrols centralizzato degli impianti operativi
e delle stazioni italcable.
Radio Rivista. Associazione Radiotecnica
Italiana, Via Domenico Scarlatti 31, 20124
Milano. Anno 1975. N. 11. P. 525-531.
Randi D. Transceiver SSB/AM 1,5 W p.e.p.
per i 144 MHz.

Portuguese
Electricidade. Rua de Dona Estefania, 48,
3.°, Esq., Lisboa 1. Ano 1975. N.° 121.
P. 416-423. Guerra F. Fiabilidade de material
electrico.

Swedish
Tele. Televerkets tekniska tidskrift. Marbackagatan 11, 123 86 Farsta. Argang 1975.
Nr 4. S. 19-28. Hakansson L., Olsson A.
Elektronisk abonnentvaxel ASD 551.

Czech

73 Magazine. Peterborough, New Hampshire
03458. Year 1975. November/December.
P. 145-148. Mogul J. Computers are for Hams!

Elektrotechnicky Obzor. Krakovska ul. c 8,
113 02 Praha 1. 1975. C. 11. Str. 679-688.
Bar to s S., Seborsky S. Prubeh napeti na
komutacni kapacite v obvodech s nucenou
komutaci.

Wireless World. Dorset House, Stamford
Street, London SE1 9LU. Year 1975.
November. P. 498-504. Darrington P. Wireless
World teletext decoder. 1—The background.
December. P. 560-562. Walker P. J. Current
dumping audio amplifier. P. 563-566. Daniels
J. F. Wireless World teletext decoder: 2. The
decoder system.

Slaboproudy Obzor. Krakovska 8, 113 02
Praha 1.1975. C. 11. Str. 512-520. Pazderdk
Kepr M. Multiplikativni integralni kriterium
kvality televizniho obrazu.
C. 12. Str. 557-566. Kostal F., Ohera M.
Mikrovlnne radioreleove zarizem TESLA
8F300 pro prenos 300 telefonnich kanalu.
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review of reviews / books

MULTILINGUAL
Mitteilungen der Arbeitsgemeinschaft fiir elektrische Nachrichtentechnik der Stiftung HaslerWerke Bern (AGEN) — Communications du
Groupement pour 1'etude des telecommunications de la Fondation Hasler, Berne (AGEN).
Belpstrasse 23, 3000 Bern. Jahrgang 1975.
Nr. 19. S. 53-55. Horn P. Anwendung der
Theorie der Signalflussdiagramme zur Berechnung von Netzwerken mit nichtidealen
Operationsverstarkern — S. 57-63. Decreton
M. C. Open ended waveguides: theoretical
analysis and application to small distance and
complex permittivity measurements.

NTZ Nachrichtentechnische Zeitschrift —
NTZ-Communications Journal. VDE-Verlag
GmbH,
Zeitschriften-Vertrieb, Bismarckstrasse 33, 1000 Berlin 12. Jahrgang 1975.
Heft 12. S. 418-420. Hebenstreit E. Auslegung
integrierter, digitaler MOS-Schaltungen fiir
optimales Zeitverhalten — S. 421-426. Hartmaun H. L. The single-ended principle of
digitally controlled phase averaging for the
synchronization of communication networks.
Output. Offizielles Organ des Instituts fiir
Automation und Operations Research, Universitat Freiburg (Schweiz) sowie der Schweizerischen Vereinigung fiir Datenverarbeitung
(SVD), Hudson-Fachpresse, 9403 Goldach.
Jahrgang 1975. Nr. 12. S. 31-35. Thievent G.
Les systemes de gestion de bases de donnees.

PTT Technische Mitteilungen — Bulletin
technique — Bollettino tecnico. Entreprise des
postes, telephones et telegraphes suisses,
Yiktoriastrasse 21, 3000 Bern 33. Annee 1975.
N° 12. P. 438-444. Grundbacher W. Moglichkeiten und Probleme beim Einsatz von
rechnergesteuerten Registern in herkommlichen, dezentral gesteuerten Vermittlungssystemen — P. 459-461. Dancet C. Utilisation
des automates de correspondance aupres des
directions d'arrondissement des telephones.

Radio TV Electronic. Eichstrasse 24, 8045
Ziirich. Jahrgang 1975. Nr. 12. S. 63-64, 66.
Zierl R. 50-Watt-VHF-Breitbandverstarker.

books
SIMPLE PROGRAM SCHEMES
AND FORMAL LANGUAGES 1
by Joost Engelfriet (Lecture notes in
computer science, Vol. 20).

One paperback volume, pp. vii+254; tables,
diagrams. 16x24 cm. Published by SpringerVerlag, Heidelberger Platz 3, 1000 Berlin 33,
1974. Price: 25 Deutsche marks; 10.20 US
dollars.
1

WORTERBUCH DER
DATENTECHNIK, DEUTSCHENGLISCH/DATA SYSTEMS
DICTIONARY, ENGLISH-GERMAN

2

by Karl-Heinz Brinkmann and Rudolf
Schmidt.
One paperback volume; pp. 298; 11x18 cm.
Published by Oscar Brandstetter Verlag KG,
Wiesbaden, 1974.
2

IEEE RECOMMENDED PRACTICE
FOR EMERGENCY AND STANDBY
POWER SYSTEMS 3
Institute of Electrical and Electronics
Engineers (IEEE)—IEEE Standard 4461974.
One bound volume; pp. Ill; illustrations,
tables, diagrams. 18 X 26 cm. Published by
John Wiley and Sons Limited, Baffins Lane,
Chichester, Sussex, 1974. Price: 5.40 pounds
sterling.
3

This 254-page volume aims at fitting a
part of programme scheme theory into a
formal language theoretic framework in
such a way that semantic properties of
programme schemes can be translated
into syntactic properties of formal
languages, and that results from formal
language theory need only to be " rephrased " in order to be applicable to
programme schemes.

can be used to compute relations, provided
an interpretation of the symbols of the
underlying alphabet is given. Part II deals
with the theory of L-schemes, while in
Part III this theory is used to show that
several specific problems for specific classes
of programme schemes can be solved by
rephrasing them as formal language
theoretic problems, the solutions of which
are already available.

Divided into three parts, this volume starts
by demonstrating how formal languages

A. El-Zanati

This dictionary contains 17 261 GermanEnglish and 19 649 English-German entries
which were retrieved from a terminology
data bank with the help of Siemens'
TEAM programme system. It covers the
terminology of the entire sector presently
known as data systems—namely, remote
data processing, data transmission, and
data switching, together with data pro-

As processes, controls, and instrumentation become more sophisticated and
interlocked, the demand to shorten the
length of outages has become more
pronounced. Safety considerations have
required emergency and exit lighting.
Uninterruptible power, virtually free of
frequency excursions and voltage dips,
surges, and transients, must be available
for solid-state electronics and computers.

cessing in its various forms. The areas of
data systems application, however, are
covered only where such mention serves
a cogent purpose.
It is intended to serve all who, as data
systems users, information seekers, or
language workers, are frequently confronted with linguistic or terminological
problems relating to data systems.

an emergency or standby system—or
both—needed? What types are available
and best meet needs? What is the purchased and installed cost per kVA? What
are operating and maintenance requirements for reliability ? Where can additional
information be found ?

This volume provides the answers to: Is
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books / tenders

AUTOMATIC TELEPHONY
IN THE AUSTRALIAN
POST OFFICE 4
by A. H. Freeman (Australian Telecommunication Monograph No. 4).

One paperback volume; pp. 125; illustrations,
tables, diagrams. 21 X 28 cm. Published by the
Telecommunication Society of Australia.
Box 4050, GPO, Melbourne 3001, 1973.
4

DE LA TSF A L'ELECTRONIQUE:
HISTOIRE DES TECHNIQUES
RADIOELECTRIQUES 5
(From wireless to electronics: history of
radio techniques), by Albert Vasseur.
One paperback volume; pp. 326; illustrations.
15 X 21 cm. Published by Agence parisienne
de distribution, 43, rue de Dunkerque,
75010 Paris, 1975. Price: 45 French francs.
5

CONCEPTION ET TECHNOLOGIE
DES CIRCUITS INTEGRES
A TRANSISTORS MOS 6
(MOS integrated circuit engineering), by
John Mavor. Translated from the English
by Jean Bouin, Jacques Lantaires et
Annie Le Bihan.

One paperback volume; pp. viii-\-192; tables,
diagrams. 16 x 25 cm. Published by Editions
Eyrolles,
61,
boulevard Saint-Germain,
75240 Paris Cedex 05, 1975. Price: 105 French
francs.
6

During the past 15 years the Australian
telephone switching network has evolved
from being an installation of step-by-step,
dial-controlled separate local networks,
each serving a relatively small geographical
area, to an integrated register-controlled
network covering the whole country. The
main switching device now in use is the
crossbar switch, controlled by circuitry
of a centralized form referred to as
" common control".
The pace at which the network is developing has outstripped the production of
technical literature which would serve to

describe the integrated system as a whole
rather than as an agglomeration of
separate parts.
This monograph is an attempt to describe
switching systems in general, at least in
basic outline, but with sufficient depth to
serve as a very useful introduction to the
switching system used in Australia. The
author's intention is that it will serve
those young engineers and other technical
people who are encountering switching
systems for the first time as something
more than an introduction to basics.

In some 300 pages, the author recalls
the great achievements in radio and the
main stages in the development of radiocommunication, from the original experiments with wireless until the present time.
He recounts the spectacular progress
attained in radio and electronics: the
first wireless experiments in the world;
the beginnings of electronics and radiotelephony; the birth of sound broad-

casting and television; the marvels of
radar and space communications, etc.

This work is concerned with practical
applications. It emphasizes that the
designer must be more than a mere
circuits technician, and needs to be familiar
with all the technical aspects of MOS
transistor-manufacture. These ancillary
aspects are discussed, and two chapters
deal with the actual installation of the
circuit.

most commonly-used processes at present
for manufacturing MOS circuits.

Chapter 1 develops the basic equations
for the MOS transistor from an elementary
theory, with a paragraph on complements.
In Chapter 2, only the essential stages in
the processes relating to channel p with
aluminium grid and silicium grid are
examined, these being probably the two

Well-documented on radio techniques
from their origins to the middle of the
20th century, the book also gives valuable
biographical information on the great
names in the world of telecommunications.
A. El-Zanati

Chapter 3 is devoted to " proportional
logic ", Chapter 4 to " non-proportional
logic" and Chapter 5 to system considerations, such as parasitic noises,
dissipation and clock signal generation.
Chapter 6 describes the applications of
computer-aided design (CAD) to study of
circuits: firstly, application of CAD to
transistor analysis and then to circuit
installation. Evaluation and testing of
devices is discussed in Chapter 7, and
Chapter 8 is on three major applications
of MOS circuits: signalling, computers,
and storage units.
A. El-Zanati

GUATEMALA
Tender No. 6-75

tenders
We should 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.
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The Empresa Guatemalteca de Telecomunicaciones (GUATEL) announces that
the closing date for the submission of
offers in response to invitation for tender
No. 6-75 (see Telecommunication Journal,
December 1975, page 762) has been
extended to 9 March 1976, all other
conditions remaining as stated in the
documents already issued.

tenders / official announcements

PAPUA NEW GUINEA

Tender P&T 27
Further to the announcement made in
Telecommunication
the
Journal
of

September 1975, page 571, the Posts and
Telegraphs Supply and Tenders Board
now invites tenders for the supply, installation and commissioning of high frequency
radiotelephone equipment for the subscriber
network in Papua New Guinea.
The tender closes at 1.30 p.m. (local time)
on 11 June 1976.

Tender documents are available from:
" The Secretary, Supply and Tenders
Board, Department of Posts and Telegraphs, PO Box 171, Port Moresby
(Papua New
Guinea)"
(Telephone:
255866, extension 483; Telex: NE22167;
Telegraphic address: POSTENDER, Port
Moresby).

official announcements
INTERNATIONAL TELECOMMUNICATION
CONVENTION, MALAGA-TORREMOLINOS,
1973

The Governments of the People's Republic of
Albania and of the State of the Comoros
have acceded to the International Telecommunication Convention, Malaga-Torremolinos,
1973.
The instruments of accession were deposited
with the General Secretariat of the Union on
5 January 1976.
The Government of the Central African
Republic has ratified the International
Telecommunication
Convention,
MalagaTorremolinos, 1973.
The instrument of ratification was deposited
with the General Secretariat of the Union
on 5 January 1976.
OPTIONAL ADDITIONAL PROTOCOL
TO THE INTERNATIONAL
TELECOMMUNICATION CONVENTION,
MALAGA-TORREMOLINOS, 1973, ON THE
COMPULSORY SETTLEMENT OF DISPUTES

The Government of the Central African
Republic has ratified the above-mentioned
Protocol.
The instrument of ratification was deposited
with the General Secretariat of the Union on
5 January 1976.
FINAL ACTS OF THE WORLD
ADMINISTRATIVE RADIO CONFERENCE
FOR SPACE TELECOMMUNICATIONS,
GENEVA, 1971

PARTIAL REVISION OF THE RADIO
REGULATIONS AND THE ADDITIONAL
RADIO REGULATIONS, GENEVA, 1959
FINALS ACTS OF THE WORLD MARITIME
ADMINISTRATIVE RADIO CONFERENCE,
GENEVA, 1974

The Governments of the People's Republic
of Mozambique and of Thailand have
approved the above-mentioned Acts.

VACANCY NOTICES
A circular letter which has been sent to all
Members of the Union announces the following
vacancies:
• two posts of engineer I, grade P.3, in
the Specialized Secretariat of the IFRB; probationary appointment; entry on duty: as
soon as possible (circular letter No. 99 of
18 February 1976; vacancy notice No. 1-1976
ITU; final date for submission of applications:
15 March 1976).
Only applications forwarded through administrations can be taken into account; detailed
applications with ITU personal history forms
should be submitted to the General Secretariat
of the Union, Place des Nations, CH-1211
Geneve 20 (Switzerland), not later than the
final date mentioned above.

The Government of the Federative Republic
of Brazil has approved the above-mentioned
Acts.

TECHNICAL CO-OPERATION
TELEGRAPH AND TELEPHONE
REGULATIONS, GENEVA, 1973

The Government of the Federative Republic
of Brazil has approved the above-mentioned
Regulations.
CHANGE OF NAME

The Administration of the Republic of Dahomey
announces that the official name of its country
has been changed to People's Republic of
Benin.

Recruitment of experts
Circular letters which have been sent to all
Members of the Union announce the following
vacancies:
• one post of adviser, and subsequently
project manager for the establishment of a
Telecommunication Test and Development
Centre, to be filled as soon as possible, for
one year with possibility of extension, for
Perum Telekomunikasi (PERUMTEL), the public
corporation responsible for the public telecommunications services of the Republic of

Indonesia. Duty station: Bandung, with possible
travel to other locations in Indonesia (circular
letter No. 89 of 23 December 1975; field
vacancy notice TC 105/75 INS-552; final date
for submission of applications: 30 March 1976);
• one post of senior expert in rural telecommunications, to be filled as soon as
possible, for one year with possibility of
extension to 30 months, for the project for
integrated telecommunication development of
the Ministry of Communications of the
Republic of Venezuela. Duty station: Caracas
(circular letter No. 91 of 29 December 1975;
field vacancy notice TC 106/75 VEN-548;
final date for submission of applications:
2 April 1976);
• three posts of OPAS officer, for each of
the following: multiplex systems; planning
and implementation of radio-relay systems; power plant, to be filled as soon
as possible for one year with possibility of
extension, for the East African Posts and
Telecommunications Corporation (EAPT) of
the East African Community (Kenya, Uganda,
Tanzania). Duty station: Nairobi, with travel
in the three States of the Community (circular
letter No. 94 of 9 January 1976; field vacancy
notices TC 1/76 RAF-532/OPAS, TC 2/76
RAF-533/OPAS and TC 3/76 RAF-534/OPAS;
final date for submission of applications:
3 April 1976);
• six posts of senior expert, in each of the
following: telegraph and telex; telephone
switching; outside plant; traffic engineering and operation; telecommunication
workshops; transmission, to be filled as
soon as possible, for one year with possibility
of extension to two years, for the Ministry of
Communication of the Yemen Arab Republic.
Duty station Sanaa (circular letter No. 95 of
12 January 1976; field vacancy notices TC 4/76
YEM-515, TC 5/76 YEM-516, TC 6/76 YEM-517,
TC 7/76 YEM-518, TC 8/76 YEM-519 and
TC 9/76 YEM-520; final date for submission of
applications: 5 April 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.
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official announcements

CALENDAR OF ITU CONFERENCES AND MEETINGS
TITLE

DATE

1976

PLACE

International Radio Consultative Committee (CCIR):

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

22-26 March

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

Geneva

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):
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

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

5-6 April

Joint Working Party of Study Groups I and II (SMM) 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

27 September-8 October

Vlth Plenary Assembly

Geneva

11-12 October

Asia-Oceania Plan Coordination Committee (regional meeting)

Geneva

24-26 November

Europe Mediterranean Basin Plan Coordination Committee (regional meeting)

Geneva

Joint Study Groups of the two CCIs:
CMTT (see under CCIR)
Plan Coordination Committees (see under CCITT)
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official announcements / ITU publications

DATE

14 June-2 July

TITLE

PLACE

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

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

Prices are in Swiss francs.

Publications issued
since the last number

Radio Regulations (edition of 1976)

CCITT

Vol. 1—Radio Regulations

International Telegraph and Telephone
Consultative Committee

Additional Radio Regulations

of the Journal

Vol. 2—Appendices to the Radio Regulations

(F = ISBN 92-61-00182-3

General Plan for the development of the
regional network in the region Europe
and Mediterranean Basin 1974-1975-19771980-(1985)—Leon (Espana), 1974—Parts 1
and 2

E = ISBN 92-61-00181-5

(ISBN 92-71-00067-6)

Resolutions and Recommendations

S = ISBN 92-61-00183-1)

Trilingual edition F, E, S.
Price (for the two volumes): 218 Sw. fr.

Separate editions in F, E, S.
Price (for the two volumes): 129 Sw. fr.

CCIR

General Plan for the development of the
regional network in Africa 1974-1978-1981,
(Kinshasa, 1975)
(ISBN 92-71-00066-8)

International Radio
Consultative Committee

Trilingual edition F, E, S.
Price: 104 Sw. fr.

Xlllth Plenary Assembly, Geneva, 1974
Vol.
XIII—Information
concerning
the
Xlllth Plenary Assembly—Structure of the
CCIR—Lists of texts adopted by the CCIR
(ISBN 92-61-00143-2)

Supplement to the Latin America Plan
1974-1982 (Brasilia, 1973)
(ISBN 92-71-00165-6)

Trilingual edition F, E, S.
Price: 121 Sw. fr.

Spanish edition.
Price:

87 Sw. fr. (soft cover)
106 Sw. fr. (hard cover)

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,
tember-11 October 1974)
Separate editions in F, E.

30 Sep-

List of radiodetermination and special
service stations (List VI) (6th edition—
1975—Vol. I)
Trilingual edition F, E, S.
List of ship stations (List V) (16th edition—
1976)
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.
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ITU publications

Forthcoming publications
(continued)

Gentex table—Routing table for offices
connected to the gentex service (5th edition
—March 1976)

CCIR
International Radio
Consultative Committee

Trilingual edition F, E, S.
the

Documentation relating to
national telegraph service:

inter-

• General information relating to the
operation of the international telegraph
service (1st edition—April 1976)
• 8 half-yearly supplements (up to May 1980)
Trilingual edition F, E, S.

Supplement No. 2 to Report 340—CCIR
Atlas of ionospheric characteristics—
Report 340-2
Trilingual edition F, E, S.
Supplement No. 1 to Report 440-1—
General graphical symbols for radiocommunications—Report 440-2
Separate editions in F, E, S.

Final Acts of the Regional Administrative
LF/MF Broadcasting Conference (Regions
1 and 3) (Geneva, 1975)
Separate editions in F, E, S.

Alphabetical index to Volumes I to XII
of the Conclusions of the Xlllth Plenary
Assembly of the CCIR (Geneva, 1974)
Separate editions in F, E, S.

List of international
(16th edition—1976)

telephone

routes
CCITT

Trilingual edition F, E, S.

International Telegraph and Telephone
Consultative Committee

IFRB
International Frequency Registration Board

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

High frequency
(quarterly)

broadcasting

schedules

Trilingual edition F, E, S.
Summary of monitoring
received by the IFRB

Manual on transmission planning
switched telephone networks
Separate editions in F, E, S.

information

No. 188

Second volume of the GAS 5 handbook
(texts prepared during the 1973/1976 study
period)

Trilingual edition F, E, S.

Separate editions in F, E, S.

International frequency list (8th edition)
• Preface

First two series of chapters of the GAS 5
handbook (texts prepared during the 1964/
1968 and 1968/1972 study periods)

Separate editions in F, E, S.

Separate editions in F, E, S.

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

CONDITIONS

OF

SALE

2. All other countries:
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-dclivery arrangement is
requested.
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of

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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THE TELEPHON
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E VS. THE CAR.
On the occasion of our 100th anniversary year in the telecommunications
business, it seems appropriate to look
ahead at some of the things that might
happen to us in our next hundred years.
One thing that seems certain is that
telephones will take over more and
more of the role played by the car and
other forms of transport.
There's an energy crisis. Traffic jams
are bringing cities to a standstill. Cities
are becoming polluted and unliveable.
It's not happening in the future. It's
happening today.
Every working day, millions of
people all over the world leave their
homes, pour into cities by car, bus, train
or plane, do their work and pour back
out of the cities again in the evening.
The results are a tremendous wastage
in time, energy and money for commuters, cities and countries.
In the future, better use of telephones and telecommunications will
make much of this unnecessary.
People will do much of their work at
home, linked with their companies,
colleagues, customers and suppliers by
telephone, telex, facsimile, data communications systems and picture telephone conference systems.
People won't have to commute or
appear in person any more to receive,
give out or exchange information.
The concentration of activities to'
cities or specific areas will no longer be
a necessity.
Businesses and other organizations
can spread out over their own countries

or over the whole globe without impairing their efficiency.
Telecommunications doesn't just
conserve energy, it conserves people,
too.
At Ericsson, we've grown with the
business the hard way.
No diversification.
No conglomeration.
Just sheer hard work and specializing in what we've been doing now for
over a hundred years... the telecommunications business.
Today we're one of the world's major
telecommunications groups with more
than 85,000 people worldwide, 70 factories in 15 countries, operations in
more than 100 countries and annual
sales of more than $1.5 billion.
The way things are still happening
for the telecommunications business,
our next hundred years may be even
busier and more successful than our
first.
The Ericsson Group specializes in the design,
manufacture and installation of telecommunications systems. Including public and private telephone exchanges; telephones; transmission,
cable and network products; intercom, radio and
data communication systems and components. For
details, write or call: The Ericsson Group, World
Headquarters, S-126 25 Stockholm, Sweden.

1876-1976

1 he Lricsson Oroup.
Partners in telecommunications progress worldwide.

Oscilloquartz

three

ways
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If you've tried to identify the right crystal oscillator for your system
you know what a tough job it can be. But we can help in three
positive ways to make sure you don't get lost.
One: our comprehensive range. It doesn't matter to us whether you
need a modest (by our standards) clock oscillator, TCXO, oven-10
controlled oscillator, or a better than 1x10
frequency standard.
We can give you the most rational choice on the European market.
This means we don't need to push you into buying an oscillator
that's either under- or over-specified for your particular application.
Two: we don't lay any false clues in our specifications. We write
them to match the performance of our oscillators. We write them to
help designers find the most economical route to meet their
operational requirements.
Three: we have a fund of accumulated applications know-how that
comes from practical experience with every aspect of quartz
technology… all the way out to cesium beam frequency standards.
Whether you're concerned with telecommunications, navigation and
positioning systems, electronic and industrial control systems, test
and measuring equipment, space technology, timing applications or
data processing ; we can advise on the best trade-off between
frequency performance, power consumption, volume and cost.
Above all, you can count on the best in technology, quality and
technical service that built the name and reputation of Oscilloquartz.

Member of the Ebauches group
OSCILLOQUARTZ

SA

CH-2002 Neuchâtel 2 Switzerland Tel. 038 25 85 01 Telex 35315
Pathfinders in precision
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The shape of things to come
Crystal-gazing may be unfashionable
-or just simply unscientific. But tryingto
anticipate and plan for future needs is
essential.
Take a multiplexer. Just plain
commonsense for multi-channel
working in today's world of everincreasing line tariffs. Saves money. But
why pay today for channel capacity
you're notgoingto use until tomorrow?
That's where the Racal-Milgo
T-Series of Timeplexers comes i n.

A complete range: 4-channel (T-4),
20-channel (T-20), 96-channel (T-96)all of modular construction. You select
the ultimate capacity you require; then
sub-equipfortoday's needs-and pay
accordingly. When you need more
channels, you buy more modules.
The Racal-Milgo T-Series of
Timeplexers: flexible, extendible,
programmable, economical. Full or half
duplex, synchronous or asynchronous
data in a variety of channel codes. And

the T-96 has additional advantages:
multiple high-speed ports and optional
duplication of the complete control logic
and power unit.
Don't rely on crystal-gazing-save
money today and be prepared for the
shape of things to come.
Racal-Milgo Limited, Bennet Road,
Reading, Berks, England. RG2 OSS
Telephone: Reading (0734) 860233
Telex: 847667

Please send me full details of your T-Series of
Timeplexers

NAME
POSITION
RACAL
milgo

COMPANY

on line across the world

ADDRESS

TELEPHONE
Racal-Milgo Limited, Bennet Road, Reading,
Berkshire, England. RG2 OSS

ebx

Private telephony
future-proofed
by Philips

Telecommunication
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Philips new family of electronic PABX's incorporate
such an advanced level of technology that they
will still be way ahead of the field twenty-five years
from now.
Called EBX,for Electronic Branch exchange, the
family includes a range of systems extending
from a mini-PABX serving two extensions, up to
stored-program-controlled exchanges capable of
continuous expansion through to 8000 lines.
Whatever your telephony needs may be, Philips'
EBX family offers unprecedented advantages in
terms of system capability, flexibility and efficiency
- and will still be doing so way into the 21 st century.

The vital link in Philips public and private (PRX and
EBX) electronic telephone systems is the use of
specially designed mini-reed relays. These tiny
sealed Ruthenium alloy contacts offer high speech
quality and a proven reliability. Moreover they are
data transparent, thus future-proof.

The operator's deskset of the EBX 8000, the most
comprehensive system in the EBX family, is economically
designed to be both pleasing to the eye and functional in use.
All pushbuttons are grouped according to their function, and
an electronic display panel indicates all system conditions
in both numbers and national language.
Capable of continuous expansion from 250 to 8000 lines, the
EBX 8000 is a stored-program-controlled exchange designed
for standard traffic capacities of 0.12, 0.16 and 0.24 Erlangs.
The diagram shows the modular concept and compactness
of a 500 line configuration.
If you would like further information on the various members
of Philips' EBX family, write, quoting reference 611-2 and
stating the line capacity you are interested in, to:
Philips' Telecommunicatie Industrie B.V., Technical Information
Center, P.O. Box 32, Hilversum, the Netherlands.

PHILIPS
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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 Tfelephon und Radio AG,
P.O. Box, 8038 Zurich, Switzerland

Standard Telephon und Radio AG
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ITT

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.

IP CABLE &
WIRELESS
Keeps you in touch with the world.

Head Office: Mercury House, Theobalds Road, London WC1X 8RX. Tel: 01-2424433. Telex: 23181.
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I

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

Microwave radio
relay systems

I

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.

I
B
I

□ EASY MAINTENANCE: equipment
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.

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
U Microwave radio links and earth stations □ Line carrier transmission equipment □ Power line carrier systems
U Hemote 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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Solutions to some of the
world's toughest
communication requirements
started with one simple message.

Collins' communication
switching systems have solved
some tough problems for leading
airlines, manufacturers, banks,
investment institutions, and
government agencies. Applications that demand high speeds
and capacities, utmost reliability, and the know-how to make
it all work. The total traffic

volume
on these systerns runs into
millions of messages and data transactions every day.
If your business depends on
extensive message and data
communications over a distributed network, we have the experience to help you. Plus total

SiiBg turnkey capability. Call or
Wmf write for details on our
Spf large C8500 and intermediate
f\ C900 systems. It could be the
start of your solution. Contact
a Collins sales office in any of
the cities listed. Or, Communication Switching Systems Marketing, Collins Radio Group,
Rockwell International, Dallas,
TX 75207. Phone: 214-690-5000.

Rockwell International
• Frankfurt

•

Hong Kong

•
•

Johannesburg • Kuala Lumpur • London • Melbourne (Lilydale)
Paris • Rio de Janeiro • Rome • Tehran • Toronto

•

Mexico City
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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 disturbancetothe 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

Canadian National
Telecommunications
Community Telephone Company
of Ontario

Telephone du Nord de Quebec Inc.
DOMINICAN REPUBLIC
Compania Dominicanade
Telefonos C. por A.

General Telephone Company
of Illinois
General Telephone Company
of Indiana
General Telephone Company
of Kentucky
General Telephone Company
of Michigan
General Telephone Company
of the Midwest

Hydro-Quebec

REPUBLIC OF MEXICO

Island Telephone Company

Telefonica Nacional, S.A.

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

SPC know-how.
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control designed
exchange.

General Telephone Company
of the Southwest

GTE

General Telephone Company
of Upstate New York

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.

inTERflATIOIlAL

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

From GTE.
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mi has your TV test equipment
needs well within its range
ml 's comprehensive range of generators and measuring
instruments for TV broadcasting encompass all transmission
systems.
Here are some of the highlights:

Sine-squared Pulse and Bar Generators TF2905 series each
provide 4 switch-selected test waveforms which meet the
CCJR Recommendations for accurate K-factor, luminance/
chrominance gain and delay and other response
measurements.

Television Test Line Generator and Inserter TF2913 a dualpurpose unit that offers push-button operation with six
insertion lines per field, is programmable and has a remote
control facility
It can also be used in full field mode.

Television Sweep Analyser OA2900 is a combined sweep
generator, blanking and sync mixer, and differential probes unit.
This complete analyser permits measurement of response,
termination characteristics and return loss of video systems.
Grey Scale Generator TF2909 provides all the necessary
Colour Gain and Delay Test Set TF2904 provides direct
waveforms for linearity measurements on colour and
indication of luminance/chrominance
monochrome systems.
gain and delay inequalities when used in
This can be used in conjunction with:
conjunction with a generator and oscilloscope.
_
'
J
jp==^rrr:
FM/AM Modulation Meter TF2300B makes
Non-linear Distortion Analyser TF2910/4
■
which measures luminance non-linearity
J
measurements on the sound channel.
M.
^
5
1
|j~
(f)'W ° %' |gv« m
and, using noise-rejecting sampling
techniques, differential phase and gain.
r'
pi
If you'd like full information about any or all of
....
It has a line selector for ITS and can also
If®®®® E5
o «=oo| |
mm fit
^ -v
**
'f-f-f 'these, we will of course be happy to fill in the
■■ ■ i .... Jgg]
be used for full field measurements.
Ik1'""11111
picture.
n

mi: THE TV TESTERS
MARCONI INSTRUMENTS LIMITED
Longacres * St. Albans • Hertfordshire AL4 OJN • England 'Telephone: St. Albans 59292 'Telex: 23350
AGEC-Marconi Electronics company.

• ■

'

'

■'

-

...

'

^

WE MAKE PEOPLE
COMMUNICATE
ACROSS THE SEAS

We are not first in the
world by sales volume
So what ?
Did you inquire
about performance ?
Specialized in submarine
communications since 1890
vp 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 operttlofe/':;
DON'T YOU THINK YOU MIGHT

BECOME ONE MORE SATISFIED
CUSTOMER ?

Snbmareom
Submarine

/

Communication

Systems

Division

-92+rrCClichy
Telephone 270.01.50 - Telex 62.787

A common division to
LES

CABLES

DE

LYON

and
COMPAGNIE
DES

INDUSTRIELLE

TELECOMMUNICATIONS

CIT-ALCATEL
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telecommunication
MONTHLY MAGAZINE OF THE INTERNATIONAL
TELECOMMUNICATION UNION

journal

The TELECOMMUNICATION JOURNAL
is read in more than 150 countries by those responsible for telecommunications services,
whether official or private, by staff in the specialized

industries

national

and

and

by

all

world-wide

those

interesed

development

f

in

the

tele-

communications.

Your

ad

would

be

too.

Sole advertising agent : La Presse-Technique SA
1, rue du Vieux-Billard CH 1205 Genève Tel. (022) 21 11 91 Tlx : 28456 ptsa ch

FHN 13-50

FH

FH 750

740

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.
i

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

Granger

HF Antennas

granger s comprehensive antenna product line, which
varies from compact, lightweight, transportable units
to highly directive multiple array structures, has been
expanded to include three new models. All are highly
efficient, ruggedly
built, and designed
for ease of installation. Granger has
hundreds of offthe-shelf antenna
designs and can
provide modifications for special
customer
requirements.
Model 2001 Series Elliptically-Polarized
Broadband Antenna — Short-to-medium
range antenna with operation from 2 to
30 MHz. Power: 25 kw average/50 kw PEP.

ITT Type 2400
Indoor Paystation:
your money-maker.
The ITT Type 2400 indoor paystation has
been especially designed for use in hotels,
restaurants, cafes stores, groceries, etc., i.e. in all
places regularly attended by public. For the public
place owner the ITT Type 2400 indoor paystation
means better service to his customers and
represents a profitable investment.
Its modern design and attractive colour will
catch the eye of potential users and intensify the
use of telephone service.
That is why the ITT Type 2400 indoor
paystation is a real money-maker both for the
telephone administration and the public
place owner.
For further information on the ITT Type 2400
indoor paystation apply to : Bell Telephone Mfg
Co,- Switching Division, Francis Wellesplein
1 B-2000 Antwerp (Belgium). Tel: 03/38.78.00.

ivioaei z/o i noiaiame LogPeriodic Antenna — adds
greater bandwidth and higher
power-handling capacity to
Granger's new line of rotatable
log-periodic antennas. Frequency coverage is 4 to 30 MHz
transmit/receive and 2 to 30
MHz for receive only. Power: up
to 25 kw average/50 kw PEP.

ivioaei zuuq nonzomauyPolarized Rooftop Log-Periodic
Antenna — best value, iightweight, compact. Power: 1 kw
average/2kw PEP.

New HF Antenna Catalog. Information available on Grangers' line
of HF antennas and accessories. Write or call for your copy today.

Granger
Associates
Bell Telephone Mfg Co
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TTT

120 Independence Drive, Menlo Park, CA 94025; (415) 321-4175; Telex 34-8380;
Cable: RADCOM • In Washington, D.C. Area: 1400 N. Uhle St., Suite 100,
Arlington, Virginia 22201; (703) 525-1007; Telex 89-9171 • In England: G/A Ltd.,
Granger Corner, 1 Brooklands Rd., Weybridge, Surrey; Phone: Byfleet 44261;
Telex 261780; Cable: ANSOUND • In Africa: G/A Africa Ltd., P.O. Box 30782,
Nairobi, Kenya; Phone 235021, Cable: GRANGERAF • In Iran: G/A International
Sales Corp., P.O. Box 33-136, Tehran; Phone 290-467

STS
SpA

CONSORZIO PER SISTEMI DI TELECOMUNICAZIONI VIA SATELLITI
MILANO - Via Pirelli 20
tel. 6337
telex 31346

Specialized
installation
satellite

in
of

system

ROMA - Via Abruzzi 25
tel. 478351
telex 61126

design,

stationary

communication

and

supply

and

transportable

earth

stations.

The firms associated in STS are :
GTE
GTE Telecomunicazioni S.p.A.
TELECOMUNICAZIONI

Società Italiana Reti Telefoniche Interurbane S. p. A.

Società Italiana Telecomunicazioni Siemens S.p.A.

STS

full

SWEDEN,

responsibility
FUJI

ISLANDS,

Satellite
DUBAI,

Earth

OMAN,

Stations :

ITALY,

UGANDA,

ARGENTINA,

LIBERIA.

Equipment and subsystems for Satellite Earth Stations were supplied by the firms asso ciated in STS in more than 20 countries.
IRI/ STET Group

Measurement all signals times as basic measure
Triggering and maintenance of telephone exchanges

- STROBOSCOPIC DISTORTIOMETER to detector
- ELECTROMECHANICAL PULSE RECODER with =1*0
- MAGNETIC RINGING SYSTEMS

detector

CARTIER S.Ao

6, Avenue de MARGENCEL 74302 CLUSES Tel. (50) 98.11.04 - France

Typo - offset
Composition electronique en plomb ou sur film

L'imprimerie a I'echelle europeenne

Studer S.A.

Imprimerie

Route de I'Aire 59, 1211 Geneve 26
Telephone: 022 / 43 16 00 (8 lignes)
Adresse telegraphique: STUDERPRINT, GENEVE
Telex: 22 406 press ch

TELECONSULT WORKS...
Preparing Feasibility Studies
When the government of Honduras wanted to
institute a telecommunications expansion
program, they came to us for a feasibility study.
We gave them equipment requirements and
specifications, costing figures, and an
economic analysis of such factors as market
demand, traffic and projected revenue.
We evaluated financing options and explored
the effect of each approach on the long-term
financial position.
On the basis of our recommendations, the
program was implemented with the assistance
of the Inter-American Development Bank.
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.

LOW COST
ENERGY FOR
REMOTE
LOCATIONS
Continuous,
unattended power
10 to 300 watts. That's TELAN.
So totally reliable and weatherproof, it'll operate in the most remote
and inaccessable locations for months
without ewen a maintenance check.
Instali it in an hour or two, light a match
and forget it. No moving parts
and it won't flame out. Uses natural
gas, propane or butane fuel. TELAN
Thermoelectric Generators.

For Governments. For Federal Agencies.
For Corporations.

Teleconsult

Inc

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

2918 M Street, N.W.-Washington, D. C. 20007-U.S.A.
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TELEDYNE
ENERGY
SYSTEMS
^
110 W. Timonium Rd., Timonium, Md. 21093
Phone: 301-252-8220 Telex: 8-7780 Cable: TELISES

V.F.

Telegraph

multiplex

equipment

FM-T2

V.F. Telegraph multiplex
equipment for 24 two-way channels.

I
I

□ Fully complying with CC1TT Recommendation R. 35

I

•
•
•
•
•
•

I
I
■
I
I
I

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

ITAUEL

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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Advertising
in the 11 Telecommunication Journal "
Sole Agent: La Presse Technique S.A.
1, rue du Vieux-Billard, 1205 Geneva (Switzerland)
Tel.: (022) 21 11 91 — Telex 2 8456 ptsa ch

INDEX TO ADVERTISERS
CABLE & WIRELESS, London (England)
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CARTIER S.A., Cluses (France)
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CIT-ALCATEL, LES CABLES DE LYON, Clichy (France)
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DATABIT INC., Hauppauge (New York—USA)
LM ERICSSON, Stockholm (Sweden)

c4
a6-7
a30-31

FUJITSU LTD., Tokyo (Japan)

a11

GEC TELECOMMUNICATIONS, Aycliffe (England)

a19
a29

GENERAL DATACOMM INDUSTRIES INC., Wilton
(Connecticut—USA)

c3

GRANGER ASSOCIATES, Menlo Park (California—USA) a46
GTE INTERNATIONAL, New York (USA)
HASLER AG, Berne (Switzerland)
HITACHI LIMITED, Tokyo (Japan)
ITALTEL, Milano (Italy)

Increase the
capacity of your
telephone cables!
The revolutionary PCM-32 (Pulse Code
Modulation) system is the cheapest, though most
reliable method of increasing the capacity of
existing junction and toll lines of any length
(applications in a higher order multiplex
transmission system may even be envisaged).
The PCM-32 permits transmission on a time
division basis of 30 speech channels and 1
common signalling channel. The synchronizing
code and supervisory signals are transmitted
in a 32nd time slot.
Some relevant characteristics: Sampling rate
- 8000 Hz. Digit rate - 2,048 Mbaud
Companding law - Log A = 87.6
Quantizing steps-28 = 256. Code Method symmetrical binary. Fully complying with CEPT
Recommendations. Up to 8 system terminals
per rackside (240 speech channels)
PCM is the future - now!
For further literature or technical information:
BELL TELEPHONE MFG Co S.A.
Line and Radio Transmission Division
Jan Van Rijswijcklaan 162
B-2020 ANTWERP (Belgium)

ITT
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a2-3
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a38
a49

ITT—INTERNATIONAL TELEPHONE & TELEGRAPH a8-9
a22-23
CORP., Brussels (Belgium)
a46
a50
KARKAR ELECTRONICS, INC., San Francisco
(California—USA)

a25

MARCONI INSTRUMENTS LTD., St. Albans (Herts— a42
England)
NEYRPIC, Grenoble (France)
NIPPON ELECTRIC CO. LTD., Tokyo (Japan)

a10
c2

OKI ELECTRIC INDUSTRY CO. LTD., Tokyo (Japan)

a18

OSCILLOQUARTZ S.A., Neuchatel (Switzerland)

a32

PHILIPS TELECOM M UN IC ATI E INDUSTRIE,
Hilversum (Netherlands)
PLESSEY AVIONICS AND COMMUNICATIONS,
Havant (Hants-England)
PLESSEY TELECOMMUNICATIONS,
Liverpool (England)

a34-35
a24
a12-13

RACAL MILGO LTD., Reading (Berks—England)

a33

RHODE & SCHWARZ, Munchen (FRG)

a14

ROCKWELL INTERNATIONAL, Dallas (Texas—USA)

a39

SIEMENS AG, Munchen (FRG)

a20-21
a28

STANDARD TELEPHON UND RADIO AG., Zurich
(Switzerland)

a36

STS S.p.A., Milano (Italy)

a47

TELECONSULT INC., Washington, D.C. (USA)

a48

TELEDYNE ENERGY SYSTEMS, Timonium (Maryland—
USA)

a48

TELETTRA S.p.A., Milano-Vimercate (Italy)

Bell Telephone Mfg Co ■JLbmLimJLh

a26-27
a40-41

THOMSON-CSF Div. Faisceaux Hertziens, LevalloisPerret (France)
VARIAN, Eimac Division, San Carlos (California—USA)
WILCOM PRODUCTS, INC., Laconia (N. H.—USA)
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good

why

TDM

reasons

the

1222

belongs

in

your

TELEX

network....

1

Highest order of reliability from dual automatic
common and power, providing virtual immunity to
multiple channel outage when equipment failure
occurs

2

Stronger, faster, more reliable synchronization
for smoother Telex network operaton

3 Greater speed mix efficiency means more Telex
capacity when mixing with Lease channels
4

5

Less delay for fast connection, selection and
clearing of Telex calls
Wider range of capacities and aggregates means
greater network economy on analog faculties now
and when upgrading later to digital networks
TDM 1222 is the easy way to integrate Telex and
other services into digital hierarchies regardless of
whether subrates are bused on (6 + 2) or (8 + 2) byte

General DataComm offers unequalled
TELEX Time Division Multiplexing
performance with unique features.
For superior network integrity, just look
at these seven major benefits.
If they make sense, then you must see
the TDM 1222 today. Call for
a demonstration.

coding or bit interleaving
6

Integrity of single channol per card operation with
individual monitor and test jacks, traffic activity
LEDs and alarm indicator. Failure and card replacement is conhned to single channel: does not
impact others

7 Better regeneration of signalling and MNng 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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TELEX NETWORKS
the world over...

are using the Databit TDM
• to replace conventional frequency
division multiplex
• to replace small
terminal switching
centers
• in place of new
cable for local
distribution

The Databit Time Division Multiplex (TDM)
has been chosen for Telex networks in 26
countries around the world, including every
major supplier of telegraph communications in
North America. Yes, administrations in Africa,
South America, Central America, the Caribbean,
Europe and the Far East have found that the
Databit TDM is the only time division multiplex
of its kind, replacing both the electro-mechanical
concentrator and associated frequency division
multiplex terminals, while providing dramatically
simplified operation and maintenance . . .
at significantly lower equipment cost.
The Databit TDM is being used the world
over... in ever-increasing numbers. There's a
lot to know about, so get the whole story. Call
or write - DATABIT INCORPORATED •
93 Marcus Boulevard • Hauppauge, N. Y. 11787
U.S.A. • (516)231-5005 • Telex 14-4643 .

Databit
INCORPORATED

