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MEABILITY

Designed in conjunction with British
Telecom and coded Frame, Distribution
100A the new Krone B.D.F. (Building
Distribution Frame) is the latest in
extendable frame units.

Manufactured as a lightweight distribution
frame but retaining the rigidity and strength
of previous designs it has the following
specifications

® Five Verticals — 4000 pairs —
line side
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@® Six Horizontals - 3600 pairs -

equipment side

@® High Speed installation using
BT Strips Connexion 237.

All within a compact, but
easily accessible
2600 x 1050 x 650 mm unit.
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For full details of this new B.D.F. write or telephone
Technology

Krone (UK) Technigue Limited,
Unit 12, Eastington Trading Estate, Eastington, Nr. Stonehouse, - s
Gloucestershire, GLI03BW Tel. Stonehouse (045 382) 6866 Telex 43350 with co-0 peratlon




Apracticalguideto .o
business felecommunications\:-

THE TELECOM

USERS'HANDBOO

; w ifl you still be in the driving equipment and services and the
seat by the mid-eighties? Or  publicity being given to Information

. will the revolution in information Technology Year, your office is going

. technology have left you on the to be faced with an unprecedented

| side-lines, at the mercy of campaign by manufacturers and {
!

competitors because you failed to suppliers to invest in the new
grasp the enormous opportunities for equipment.

increased efficiency and lower costs Do you know enough to make ‘
that business telecommunications the necessary decisions? Thereisa |
offer? lot of money involved and they are as

These opportunities are withus  different in level from old-style
now and they are increasing every  decisions about buying business
day. With the liberalisation of the equipment as a word processor is
British Telecoms monopoly of different from an electric typewriter.

W An ilustration of a basic telephone installation with some possible additions

Exchange line or PBX Plal'l 4
extension telephone

tncoming calls
ring this bell




BRITISH

TELECOM

ANNOUNCE
THE ARRIVAL
OF ITS NEW
ELECTRONIC
MAIL SERVICE,

DIALCOM,

If you'd like to find out more about this important new service, write
toJohn Morris BSc (Hons) MSc, Managing Director, Telecom Gold Ltd,
Automated Office Services, 42 Weston Street, London SE13QD,
England. Or telephone 01-403 6777.
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‘When buying o
distribution frame,
it helps if you can
buy it complete’

Not just the ironwork, but the total package,
which we can supply.

We offer one or all of the following as required.

The basic frame-work with: —

® jumper rings ® fuse mountings

® guard rails ® fanning strips

® wall brackets ® lightning protectors

® connection strips ® jacks test etc.

All you need tell us is the code for the framework required or,
failing that, just tell us the size and the number of lines: we’ll tell
you the rest.

We also manufacture all the ancillary items that you will need
in installing a distribution frame i.e.

® Tie Bars ® Clamps
® Cable Runways @ Brackets
® Bus Bars etc.

and would be pleased to advise you on your layout and
installation.

If you'd like to know more, dial Stonehouse (045382) 4341
and ask for Mr. G. Streets (Sales Director) who will
forward catalogue and details on request.

§ Cableways llmlied

Oldends Lane, Stonehouse, Gloucestershire, GL10 3RQ
Tel: Stonehouse (045382} 4341 Telex No: 43456

We currently: suppfy to: BPO - Plessey - Standard Telephones and Cables - GEC - PYE + TMC
Thorn Ericsson - Cable and Wireless - International Air Radio - Electricity Boards and Gas Boards
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Where
isthis =
conversation going
to end?

It will be Britain’s telephone users of the future who get
the full benefit of the biggest change the telecommunications
network of this country has ever known. As well as for ordinary
conversations, they’ll use it for a host of data services too; shopping,
banking, information.

We’re talking about System X — the unparalleled British
achievement in telephone technology which can help build the
integrated digital communications networks that the world needs.
Right into the next century. ‘

In this change to digital systems —which is now really
gathering momentum — Plessey is helping to set the pace.

Plessey is one of the companies which joined forces with
British Telecom to develop System X. It’s amajor factor in our
national export strategy and Plessey is fully committed to
promoting it worldwide, and sellingit hard.

One of aseries of advertisements PLEss Ev

el il AN w

telecommunicationsindustry, telecommunications & office systems
Ahead in business communications

0690-2-0020



THERE IS NO ALTERNATIVE
TO QUALITY

AS SUPPLIERS TO BRITISH TELECOM OF COMPLETE AND FULLY APPROVED METERS,

WIPERS AND MICROPHONES, RATHDOWN INDUSTRIES ARE TOTALLY COMMITTED

TO QUALITY. WE HAVE MUCH EXPERIENCE IN THE DESIGN AND MANUFACTURE

OF COMPONENTS AND PIECE PARTS AND, AS A RESULT OF OUR CONTINUED

INVESTMENT IN ENGINEERING AND MANUFACTURING. ARE IDEALLY PLACED TO
MEET THE DEMANDS OF THE FUTURE.

RATFDTWN
INDUSTRIIES

RATHDOWN INDUSTRIES LTD GOODWOOD WORKS 17 LONDON ROAD ASCOT BERKS TEL: O990 23400




Good Moming

It's the dawn of the digital 80’s from GEC
Telecommunications. Now with a total network
capability in digital transmission systems up to
140 Mbit/s; microwave radio systems, coaxial-cable
and optical-fibre line systems and a complete range
of digital multiplex.

. Versatile business communications
systems, including PA.B.X's from 4 to over 5,000
lines using digital switching and stored programmie
control. :

The dawn of digital technology from
GEC Telecommunications... make an early start.

SEC

Telecommunications .
GEC Telecommunications Limited,
P.O.Box 53, Coventry CV3 1H] England.
A Management Company of
The General Electric Company Limited of England.




Teletrade

Under the banner of ‘Teletrade’, British Telecom (previously
known as the British Post Office) has entered the world market

for refurbished:

Telephone Instruments

Strowger exchange switching equipment

Small private manual exchanges (PMBX)

Private automatic exchanges (PABX)

Electromechanical teleprinters

Exchange sleeve-control switchboards

Equipment is offered as unused stock or stock refurbished to
good-working order and ‘as new'’ in appearance.
Refurbishmentis carried out by specialists in our own factories
to the same high standard as set for the UK telephone network.

Teletrade Sales at your service: Discounts negotiable on
quantity supply.

All enquiries to:

Teletrade Sales Office,
British Telecom,

55 Old Broad Street,
London EC2M 1RX,
England.

Telephone: National 01-588 5872
Telephone: International +44 1 5885872

Telex: 887523 BPOCOG
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- Looking at
Fibre Optics?




Then lookat STC.

The technology involved in STC'’s
currentcontracts for the installation of
optical systems is laying the
foundation for the networks of the 2 Ist
century.

Today, subscribers are benefiting
from the elimination of crosstalk and
electrical interference. Business users
are moving towards integrated voice
anddata networks. Administrations
are benefiting from lower costs, easier
cable installation and system
maintenance.

London (A23)
Parish Church 2
Chureh St.& car park

STC — the clear choice

Optical systems will play a major
role in future transmission networks
and British Telecom, recognising the
value of optical communications, has
placed major orders for optical
fibre systems for the UK
telecommunications network. So far
52 STC systems are planned for 19
routes throughout the UK, using 5000
km of optical fibre. STC will also be
supplying Britain’s first commercial
monomode cable link. For the 27 km
route no intermediate regenerators
will be required.

Systems Capability
In 1966, two STC scientists
conceived the principle of optical
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communication, and since then STC
has directed its considerable resources
to developing a comprehensive
capability in this new technology. For
a wide range of applications, STC
manufactures optical fibres, and
cables, optical sources, detectors,
connectors, line terminals and
regenerators, and optical test sets.
STC also offers turnkey project
management, including systems
planning, installation, test and
commissioning services and customer
engineer training.

Landline and Submarine Systems

STC supplies complete optical
landline systems for the trunk and
junction areas compatible with
established CCITT digital transmission
hierachy currently used in the world’s
communication networks. These
range from local low bit rate systems to
long distance high capacity systems.

STC is currently developing high
capacity systems for submarine
applications, and has already laid a
trial optical system in deep water off
the North West Coast of Scotland. A
six-fibre cable was laid and tests have
shown that the tube containing the
fibres can withstand pressures of
100,000 kilonewtons.

Planning for the future

Optical fibre technology is
advancing so rapidly that many new
applications will soon be possible.
STC, using its major research and
development facilities, is conducting
advanced research into a number of
areas including longwavelength
systems, analogue systems, direct
transducers, integrated optics and
wavelength multiplexing.

STC are planning for future
demand by updating traditional
products and developing new ones
which will serve the customer and
industry better.

For more detailed information on
how STC’s telecommunications
systems can help you improve network
and subscriber service, complete the
coupon or attach it to your letterhead.

To: STC, Dept 810,
190 Strand, London WC2R 1DU,
England. Telex: 22385

Please send more information about
STC’s leadership in optical
communications systems.

Name

Position

Address

Standard Telephones and Cables plc

T BTJ5/82
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STC.We help people communicate.



Birkbys Plastics.
Approved right down

the line.

Now you can get 16B handset
mouldings from Birkbys Plastics.
Naturally they are moulded in
British Telecom’s full colour range.

Another fully approved
product is the 29A earpiece
for 700 series handsets.
That comes inall 746
telephone colours.

Special Projects
Service

4 Offers full back-up
d to your product
development team
on new mouldings.
Includes advice on plastics
materials, inserts, prototype
development, secondary
operations, and
pre-production trial runs.

For fullinformation on
products and services just
send us the coupon.

Please tick for [] 16B handset

irgog ?r’ggon [J 29A earpiece
q ' [0 Special Projects Service

Name

' Position

Organisation
Address

Birkbys Plastics

a member of the PLESSEV GROUP

Birkbys Plastics Limited, PO Box 2, Liversedge, West Yorkshire, United Kingdom WF15 6QA. | — i . ) i
Telephone: Heckmondwike (0924) 403721 Telex: 55332 Postto: Birkbys Plastics Limited, PO Box 2, Liversedge
West Yorkshire, United Kingdom WF156QA.

R&P 049 l
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At British Telecom, our electronic
mail service will demand
round-the-clock reliability.”

Tandem delivers it.

British Telecom installed a Tandem [
NonStop™' computer for the advanced
trials of a potential electronic mail
service.

Linked to the Public Switched
Data Network, the electronic mail
service will store messages in ‘pigeon
holes' until they are recovered at the [ S
recipient’s computer terminal. '

The highest levels of equipment
reliability and data security are vital to
the success of such an operation.
Tandem NonStop computers were able
to meet these exacting demands at a
price that makes the electronic :
mail concept feasible. T

Tandem’s unique system § e
of multiple processors renders SE7E20
the possibility of system SBa
breakdown or data loss
virtually impossible — even in
the event of a _
component failure.

Unlike other
systems, normal
maintenange and
repair can be s
caerried out while ““%
the computer is on line, without
bringing the system down.

If, like British Telecom, your
company is involved in high-volume
on-line transaction processing, Tandem
NonStop’ unique capabilities could
prove irresistible.

For more information, please
contact us at our Northolt address.

AN D ENN

Tandem Computers Ltd, Peel House, 32-34 Church Road. Northolt. UB5 SAB Tel: 01-841-738! Telex: 933333

Also at Bilbao House. 36/38 New Broad Street. L.ondon EC2 and 54 Hagley Road. Edgbaston. Birmingham
Tandem and NonStop are trademarks of Tandem Computers Inc.
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Suppliers to
British Telecom

of specialised metal
components

for types

600, 3000 & X-Bar
RELAYS

Exporters
to the Worlds
Telecommunications Industry

Alma Street, Wolverhampton WV10 OEY England
Tel: Wolverhampton (0902) 56250 Telex: 339496 (UMEC-G)

LATHAM MANUFACTURING CO.LTD.

TA 1885



GOOD,SOUND

COMPONENTS.,

RECEIVER & TRANSMITTER INSETS

ReceiverB.P.0. Insets No. 4T, 3T & 3U

Transmitter B.P.0. InsetNo. 16

Available aiso is a comprehensive range of Rocking Armature Receivers & Microphones
manufactured with impedances to suit alt applications.

HEADSETS/HEADGEAR

Full B.P.0. range for all applications:

Operators Headse! No. 1

Operators Headse! No. 2

Receiver Headgear No. 16T and 16U

Receiver Headgear No. 167 and 16U double

Supplied in black and grey, with or without plug and lead.

RECEIVER WATCH 8T

The RECEIVER WATCH is an extension receiver but has numerous other uses as a handset
extension in high noise areas and also for the hard of hearing. The RECEIVER WATCH is
supplied with coiled lead and switched out of circuit when replaced on a hook provided at the
rear of the telephone.

SPEAKERSET 2 (Amplifier and Loudspeaker No. 5)

This compac! unit amplifies incoming speech sufliciently for it to be heard by a
group of peopfe in conference situations. It is particularly useful for anyone
wanting both hands free while waiting for a call to be answered.
CONTINUITY TESTER

The 165A RESISTANCE CONTINUITY TESTER is manufactured to B.P.0. Spec
No. S982A, has pocket and lanyard clip, is infinitely strong and fused to protect
against live circuitry up to 100 volts R.M.S. Extensively used by the British Post
Office and supplied with lest leads, they have interchangeable test probes and
fine wire crocodite clips. Itis of modern pocket-size design, distinctiy audible and
operales from an easily replaced PP3 baltery.

m A PBesson I_Td Why not sound us out?

.St. Joseph's Close, Hove, Sussex BN3 7EZ. Tel: 0273 722651 Telex: 877601.

Semi-Custom or Full Custom IC Design

Swindon Silicon Systems Ltd
is an independent company
specialising in the design and
supply of custom integrated
circuits.

Our engineers are experi-
enced in the established
technologies of BIPO-
LAR PMOS, NMOS,
CMOS and ISOCMOS.
We can employ gate arrays,
cell libraries and full custom
techniques on our own CAD
facility to provide the most
effective solution for your application.

To complement our design
facility we can offer pro-
duction devices in quan-
tities both large or small —
to meet your needs.
In addition to providing a
complete service of de-
sign and supply for the
end user we also offer a
professional design service
to the semiconductor
industry.

The IC Design approach
to meet your needs

A slice of
tomorrow’s
action

For more information please phone or write to Peter Haigh

Swindon Silicon Systems [Litd)

Integrated Circuit Design Consultants
Dowling Street, Swindon, Wiltshire, SN1 5QZ. Telephone 0793 485381 Telcx 444482 Silcon G

xiii



HOW EUROPEAN PTTs AND
PHONE COMPANIES WILL FIND FAULTS

BEFORE THEIR CUSTOMERS DO

With the latest automatic testing tech-
nology for subscriber lines—the Series 111
4TEL System.

4TEL automatically tests every line
every night: and provides powerful
giagnostic testing for fault finding, every

ay.
The Series 111 4TEL System includes:
Advanced system refinements based on
many years of user experience.
The latest technology in
microprocessors and communications.
New testing features designed for the
needs of European PTT's.
Testing from the field with computer
generated voice response.

Fast Measurements

Using distributed microcomputer
control, 4TEL measures at unrivalled speed
and accuracy - 600 measurements a minute,
Ina service area with 100,000 subscribers,
that means more than 2.5 million
measurements in six hours.

Right First Time

In the daytime, 4TEL’s line testing
and line diagnostic capabilities allow faults
to be distributed to the right faultsman first
time. On each line test 4TEL is able to

\
AN

distinguish the nature and severity of the
fault. 4TEL's powerful fault location
capabilities then lead him quickly to the
vicinity of the fault —capabilities made
possible by eight ycars of hardware and
software development.

TEST1555.-2240 TEST
FAULT —CABLE

18K A WIRE CONTACT
PROBABLE WET LINE

CABLELENGTH 4.2 MILES OR 24, 700 FEET
BELL(S)—BRIDGED

Savings '

Substantial savings can be made by
achieving accurate fault distribution,
avoiding costly cable repairs by early fault
detection and preventive maintenance and
the elimination of wasteful pair changeovers
when faults cannot be found by conventional
methods.

Centralised Testing

Installing 4 TEL means that the entire
Repair Service Control operation can be
centralised and effective in controlling field
personnel.

Accurate test information is displayed
on a screen or printer in the RSC in plain
language so that it can be acted on
immediately. A faultsman can not only be
directed to the fault, but he can verify the
repair while he’s still on the scene.

4TEL immediately permits major
improvements in quality of service through
more efficient responsive and preventive
maintenance.

4'TEL from Teradyne, one of the
world's leading manufacturers of computer
controlled test equipment, has been field
proven in rural and urban environments and
1s testing millions of lines now.

For full data write or call:

N ERADYNE

Clive House, Queens Road, Weybridge,
Surrey, England. Tel: 0932 51431.

4TEL: THE WORLD's FASTEST AND MOST ACCURATE AUTOMATED SUBSCRIBER LINE TEST SYSTEM.
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The Mitel Superswitch family are the most
advanced telephone switching systems
available.

From the SX-5 to the SX-200, with
extension capabilities ranging from 6t0180
lines, they meet your needs today-and
tomorrow. Then there’s the new, fully-digital
SX-2000: the ideal, cost- effectlve large-
scale communications system handling

from150to over10,0001 lme ;

designed to grow as you;

technology to outperfa
systems on the mark
facilities, more reliabls
space and less power. T
operate and main

They use microprocess
Mitel's own world-leading

wh;chrpe_@sﬂ?

TheMltel Supel:s; vitch:

S0 much more for so mueh less.

SUPEREVTICH

SULPERSWIC

EUPEREIICH



Mercury
challenge

With the Mercury project now having been given
the Government’s green light, British Telecom
finds itself; for the first time in 60 years, face to face
with the challenge of competition. In short the new
era of change has begun.

But if the rallying call of Chairman Sir George
Jefferson is heeded, the stimulus created by the new
order should, if properly harnessed, speed the
provision of new productsandservices and go along
way towards maintaining the full confidence of all
British Telecom customers.

Mercury, of course, is the £50 million joint
venture between Cable and Wireless, BP and
Barclays Merchant Bank whose initial planis tolink
seven major business centres in Britain usingoptical
fibre cables alongside British Rail tracks.

In a message to staffabout the Mercury project, Sir
George said that while British Telecom should not
be afraid of competition he was concerned to ensure
that it was fair competicon. It was important that
the arrangements for accommodating the Mercury
network with British Telecom’s system were placed
on a sound commercial basis and gave a fair deal to
British Telecom’s customers and staf¥.

On the question of interconnection with British

Telecom’s inland system, Sir George said there
would be no ‘carte blanche’. The degree of
interconnection would depend on the extent to
which British Telecom could reach mutually
acceptable financial and technical arrangements in
further negotiations with Cable and Wireless.

On international services, Sir George stressed that
the Government had re-affirmed that British
Telecom would remain the UK’s sole international '
operator. Mercury, where it operated, would do so
as agents of British Telecom and within the
international arrangements negotiated by British
Telecom on behalf of the United Kingdom.

And there was definitely no doubting Sir George’s
overall mood as he told stafF: “I believe that with our
invaluable marketing base and our international
reputation, we can confidently meet this new
challenge. At the same time we must recognise the
facts of competitive life and make the most of our
opportunities because there is no doubt that
Mercury will result in competition. We must leave
our customers in no doubt that we have our own
excellent range of services and products to meet
their needs — and that we should remain their
natural first choice.”




With British Telecom
fully committed to
modernising the UK
telephone network,
some of its redundant
Strowger apparatus is
now being sold to
overseas administrations
under the marketing
name Teletrade.

Modernisation of the UK telecom-
munications network is gaining
momentum. A positive start has
already been made towards
establishing an integrated digital
switching and transmission network
and the latest technology is being us-
ed more and more in customer’s
equipment. Although the pro-
gramme will take many years to im-
plement it will result in the recovery
ofequipment which canstill provide
efficient service — particularly in
those countries with relatively basic
telecommunications requirements
and a plentiful supply of labour.
Such equipment includes Strowger
exchange-switching apparatus, dial-
operated telephones, and many designs
of both private manual and automatic ex-
changes. Most of this is still being

— Teletrade

Promotional material is sent around the world.

overhauled and refurbished at British
Telecom’s factories and reused in the
UK network. And although Strowger
and other equipment will be used in the
network for many years to come, its
gradual phasing out will result in more
and more surplus. Although it would be
easy todestroy or to sell as scrap, the sen-
sible approach is to continue refur-
bishing equipment and sell it overseas.
British Telecom’s policy to seek
overseas markets was boosted by the
knowledge that most principal UK
manufacturers of telecommunications
equipment had made it clear that they
wanted to stop manufacturing Strowger
and related equipment in favour of high-
technology designs. But there are many
areas of the world in which telecom-
munication authorities do not yet have
the money or the means to move into the
field of high technology — particularly
many third-world countries. Information
collected by representatives of British

Telconsult — the international con-
sultancy arm of British Telecom which
provides world-wide consultancy ser-
vices — soon confirmed this view.

In Marchlast year, the Overseas Liaison
and Consultancy Department (OLCD)
promoted a market survey to assess the
level of potential business. The survey
itself stimulated interest and before long,
business worth £1 million was con-
tracted, mainly to African and Far East
markets. Teletrade was underway. Now
it is controlled by amanagement commit-
tee with representatives from Network
Executive, British Telecom factories,
Procurement Executive and Finance
Department.

Teletrade is well supported in British
Telecom, and is given day-to-day support
to identify, sell, transport, refurbish and
ship a wide range of equipment — which
includes Strowger exchange switching
equipment (from constituent items to
complete turnkey exchanges), telephone
instruments, PMBXs, PABXs, sleeve-
control switchboards, modems, and elec-
tromechanical teleprinters.

Equipment is, of course, offered in
good-working order and is ‘as new’ in ap-
pearance. Refurbishment work is carried
out by British Telecom Factories to the
same high standard as set for equipment
used in the UK telephone network. And,

Head of group Dennis Holmes,
author of this article, checks
items of equipment against sales
literature with head of Teletrade
Geoff Price (seated).



subject to negotiation, Teletrade can also
supply equipment in an ‘as found’ condi-
tion as recovered in good-working order
from the network.

Quality of recovered Strowger equip-
ment does not depend on its age because
maintenance procedures for the UK net-
work ensure good-working order at all
times. Although the age of equipment of-
fered to overseas markets varies, most
items are less than 10 years old. With
worn parts replaced, equipment should
give good service for many years. War-
ranty and after-sales service are available

Sleeve-controlled switchboards are
also in demand.

This one, at Fordrough Lane in
Birmingham, is being restored by
factory technician Don Green.

and, of course, plenty of spare parts can
be provided.

It is particularly in the area of Strowger
exchange switching that Teletrade comes
into its own. It can offer all the equip-
ment to form complete turnkey ex-
changes from 200 to more than 10,000
lines. Exchange installation can be ar-

Entire Strowger exchanges can be purchased through Teletrade.
Here factory technician John Downing checks a Strowger umselector rack
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ranged by separate contract, using either
British Telecom or local staff. Where
local staff are employed, a British
Telecom work supervisor would be ap-
pointed to control and monitor the in-
stallation. Support services, training of
local staff and spares holding can all be
provided.

One important aspect of selling to some
countries is the ability to offer finance.
Supported by the UK Export Credit
Guarantee Department, and interna-
tional banking institutions, Teletrade
can arrange attractive finance terms. In
contracts valued at £1 million currently
being negotiated to supply turnkey
Strowger exchanges, terms offered pro-
vide for repayment within three to six
years with loan interest at the prevailing
consensus rate (currently 10% per cent).
The Teletrade sales office operates as
part of OLCD and has already sold to 12
countries and has circulated promotional
literature to another 40.

That Teletrade generates valuable in-
come for British Telecom is beyond
doubt. The price received from overseas
customers is higher than could ever be
raised by other means of disposal, and
even after allowance is made for sales and
marketing effort, refurbishment work
and reimbursement to the source of the
equipment — often a telephone area —
Teletrade is a profitable business. So as
well as providing continuing work for
British Telecom’s Factories, it generates
a positive cash-flow, is modestly helping
reduce British Telecom’s external finan-
cing requirement and can make a positive
contribution to the support and growth
of telecommunications facilities in
underdeveloped countries.

The early success of Teletrade has been
greatly helped by the goodwill and co-
operation of area, regional, factory and
BTHQ staff who have responded
positively to the project. The scheme
makes good use of surplus equipment,
generates an income for British Telecom
and has potential to make a positive con-
tribution to the support and growth of
telecommunications facilities in under-
developed countries.

The Teletrade sales office is located at
55 Old Broad Street, I.ondon EC2M
IRX, England. Telephone National,
01-588 5872; International, +44 1 588
5872; Telex 887523. D

Mr D. J. Holmes is head of

the consultative services and Teletrade
sales group based in British Telecom
Headquarters’ Overseas Liaison

and Consultancy Department.

British Telecom Journal, Spring 1982
|




The
digital
advance

G HBennett

British Telecom is
committed to aprogramme
of modernisation which
will virtually eliminate
analogue transmission
from the main trunk
network by the early 1990s.
This article looks at the
difficulties in changing to
a digital system while
meeting the vigorous
growth which business
users in particular are
expected to generate.

The present telex service, the more
modern packet switched data ser-
vice and a range of ‘datel’ services
are all digital in their origins but
transmitted by analogue means.
The first truly digital data service
planned for introduction towards
the end of this year, is the private
circuit digital data service ~ now
called KiloStream 1. Based on a 2
Mbit/s multiplex having 31 channels
each of 64 kbit/s, it can provide the
whole of the present range of datel
services by digital means.

Data signals generated at any of the
standard rates by the customer terminal
equipment are transmitted over the local
network using a special line signal which
is particularly robust and suitable for use
in the hostile environment of local pair
cables. In the KiloStream 1 terminal
equipment, these signals are restored to
binary and then reiterated—that is,
repeated several times to bring each to the
standard rate of 64 kbit/s,

Although the original intention was
always to install the multiplex on British
Telecom premises, it is now evident that
for larger users there may be advantages
in locating the multiplex at the
customer’s office. Arrangements are in
hand for the multiplex and associated
power supplies to be fitted in a cabinet
similar to that used for the Monarch 120
making it compatible with modern
customer presentation.

Although KiloStream | was originally
envisaged as a data service, the idea of

This three-metre dish aerial was installed on the roof of the
Financial Times building in London at the start of satellite trials for

the British Telecom SatStream service.
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installing the multiplex on customer
premises also makes it attractive to use
some of the channels for voice instead of
data. Consequently, a plug-in-card
incorporating a single channel voice
encoder is to be introduced to give the
customer more flexibility in the use of
this equipment. The 2 Mbit/s signals
generated by the multiplex will be
carried on the main digital network
multiplexed with other digital traflic at
bearer rates up to 140 Mbit/s.

At a number of designated ‘cross-
connect sites’, it will be possible to
interconnect 64 kbit/s paths on a manual
patching basis. To achieve this it is
necessary for the whole KiloStream 1
network to be synchronised and this is
done in much the same way as System X
is to be synchronised using the same
high-stability caesium reference clock.

Although there is a steady increase in
demand for private data circuits which
KiloStream | was specifically designed
to meet, there is also an enormous market
for private voice circuits. Until now,
these have been carried on the analogue
network in the same way as the public
switched service.

As the digital network grows, it is
increasingly important to be able to
transfer the analogue private circuits to
the digital network and so provide the
customer with the higher quality of
circuit achieved by pulse code modula-
tion (PCM). As with KiloStream 1, the
PCM equipment now coming into ser-
vice is intended for British Telecom

Purpose-built dealer boards using
British Telecom digital links will
help business boom in the City of London.




premises. But for customers with a large
number of private voice circuits there can
be economic advantages in the installa-
tion of the PCM multiplex at the
customer’s premises and, as in Kilo-
Stream 1, using a Monarch-style cabinet
to make it acceptable to the customer.

Whereas KiloStream 1 is seen as provid-
ing mainly data with a small number of
voice circuits if required, the converse is
true of PCM which will be used where
the greatest need is for voice circuits. But
provision of a small number of data cir-
cuits is also needed and this is realised by
replacing a voice channel card by a data
card which interfaces through the
CCITT-recommended 64 kbit/s co-
directional interface. This can then, by
‘the use of intermediary apparatus, appear
to the customer as exactly the same
service facility as that achieved by
KiloStream 1.

Combinations of these services are

being marketed as part of the ‘X-Stream’
private network now being offered to
‘leading business customers. X-Stream
also embraces the KiloStream, Mega-
Stream, SwitchStream and SatStream 1
services. (See British Telecom Journal,
Winter 1981/82.)

KiloStream will embrace the present
datel rates of 2.4, 4.8, 9.6 and 48 kbit/s,
adding to these 64 kbit/s bearers which is
the full capacity of a digital channel time
slot. It is also possible to provide a
number of 64 kbit/s integral blocks which
are particularly useful for specialist
applications such as broadcast sound

NATIONAL DIGITALNETWORK

— Digital Radio Network
—— Digital Cable Network
— Digital Protection Network

Printed circuit boards are a vital element in British Telecom digital services.




X-STREAM SERVICES

SwitchStream

programmes. MegaStream will make
available to the customer digital trans-
mission paths at 2 Mbit/s and 8 Mbit/s.
Specialist users like the broadcasting
companies will also need to access the
higher rates in the network of 34 Mbit/s,
68 Mbit/s and 140 Mbit/s, but these are
chiefly for television services and are not
expected to be widely used.

SwitchStream 1 is the present packet
switched service, whereas SwitchStreari
2 depends for its implementation on the
availability of System X switches and
consequently can only be introduced as
System X isinstalled. Towards the end of |
next year, a pilot SwitchStream 2 scheme
is planned for introduction to selected
business users and will use a System X
switch in the Baynard House complex.
At present there is no digital transmission
available between the UK and Europe
and the earliest available path will be
provided by satellite, probably in 1984.

Later this decade, there could be an
optical fibre cable across the Channel,
particularly as the technology for
monomode fibre and related devices
should be sufficiently well advanced to
permit an unrepeatered link to be
installed. The already well-established
CCITT recommendations for digital
transmission and data services which
have been adopted throughout Europe
will permit the introduction of business
services as soon as the transmission paths
can be made available.

Within the UK, the use of satellites is
also a possibility, but at present the main
network is being provided at 140 Mbit/s
on a balanced mix of coaxial cable,
microwave radio and optical fibre, the
latter being the most advantageous for
digital transmission. In city centres,
particularly where urgent provision is
required, British Telecom already has a
transportable 19 GHz microwave radio

OPERATING BY

SwitchStream One (BT's packet-switched service)

brought into full commercial operation on 20 August
1981.Linked to international packet-switched service

fromearly 1982.
SwitchStream Two pitot service starts laie 1983.

system which can provide either 2 Mbit/s
or 8 Mbit/s. Light in weight and using a
small dish antenna, it can easily be
installed on a roof-top by a small team.

Maintenance of the private circuit
network has always been a difficult task,
particularly as the services provided are
wide ranging in the facilities and
signalling methods. Making the most
efficient use of maintenance staff and
giving the man in the field the best
possible support in analysing faults,
requires specialist advice from the testing
staff. Asa positive move to achieve this in
the mid-1980s, the introduction of a
remote access test equipment system is
planned. This allows a test engineer to
access a circuit from a remote control
centre and to carry out a range of
objective tests aimed at determining as
accurately as possible the location and
cause of a fault.

Aimed initially at the many thousands
of analogue circuits now in existence, the
new system will be updated to provide
testing facilities for digital circuits.
Digital access is more complex than for
analogue, since the digital/test facility
must necessarily be synchronised with
the signal to be tested.

One possible approach to the problem is
that used by American Telephone &
Telegraph in association with their
digital access cross-connect system -—
(DACS) which is essentially a program-
mable 64 kbit/s digital distribution frame
with the capability of accessing the 64
kbit/s cross-connects for testing from a
remote centre. This approach has many
advantages, not least of which is that
DACS allows rapid changes to be made
in the cross-connects, either locally or
remotely, and can thus expedite circuit
provision and rearrangements by avoid-
ing the need to run wire jumpers on a
distribution frame. The possibility of

USED FOR

Remote order processing.
Credit verificatlon.
Intermittent data transfer.

introducing this concept into the British
Telecom digital private circuit network
is being actively pursued.

Although the present main thrust of
effort is towards providing modern
digital services for the business customer,
there is likely in future to be a need to
consider digital communications for the
private user. The advantages are less
obvious than for the business data user
but the potential services can range from
the ‘office-in-the-home’ to accessing a
multiplicity of television channels by
switching these to a customer in response
to a call for a particular channel.

The idea of a telephone with its own
voice encoder and digital path connect-
ing to a digital switching system has been
widely explored, but as yet there is no
clear indication of this supplanting the
present technically simple method of a
telephone analogue connected to the
exchange and powered over the tradi-
tional copper pair.

Forecasting the future is notoriously
difficult and the rate of evolution and
introduction of new ideas will inevitably
accelerate as technological progress
makes more and more ideas feasible and
economical. The 1980s are undoubtedly
the era of change from analogue to digital
technology with all that this will mean
for the customer. The 1990s can be ex-
pected to consolidate the digital theme
and spread the advantages it offers to
even more British Telecom customers.(])

Mr G. H. Bennett is head of

main network transmission development
in Network Executive responsible for
transmission systems on cable,

optical fibre and microwave radio.
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Submarine cabilelink
\ to Blackpool Sands,
near Dartmouth

\ Greve de

Lecq

The
Jersey
connection rserideandks Kilsby

A new 1,380 circuit submarine cable to serve the Whealaldzs: thedechlon vagpiade
Channel Islands is to be laid this summer provided by existing submarine
from the South Devon coast to Jersey — cal:)les fl'rolm (tihefmainlan: to the

: g : Channellslands, firstconsiderations
Wl'th Guerns_ey benefiting via the Jersey-Guernsey were reliability and security. To
microwave link. achieve this and create diversity, it

was decided to follow a new sea

This article looks at the work involved in the . X
. . . , route and provide new landing
planning and installation of the land section cable.  points at both ends of the system.

On the beach at Blackpool Sands near Dartmouth, Exeter Area statf prepare to attach rope to a hawser
before bringing the cable ashore.
= -
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The vital

land

section

Whenever a new submarine
system is installed, most of the
* publicity inevitably focuseson the
long distapce underwater section
with scant attention paid to the
less spectacular but equally

~ important land sections which
complete the link between beach
and repeater station.

Not surprisingly, the land sec-
tions have their own particular
requirements and these are the
responsibility of the submarine
cable jointing group of British
Telecom’s Network Executive.
The group’s involvement in this
workdates back totheinstallation
of the firsttransatlantic telephone
cable system (TAT1) in 1956.

It was decided then to centralise
within headquarters the resources
required for the various activities
associated with submarine cable
land sections and since that time
the group has been responsible
for both the planning and execu-
tion of all submarine system land
sections. This includes provision
of equipment and installation and
jointing of the cable as well as
providing facilities for training in
the relevant jointing techniques.

Staff and students at work in the Submarine Cable J-ointing School at Carlton House, Wembley.

With training and equipment sup-
ply, the group’s function is
widened to cover the worldwide
supply of specialistjointing equip-
ment and the training required for
all aspects of submarine cable
jointing including sea sections
and repeater joints. The Sub-
marine Cable Jointing School,
part of British Telecom’s External
Plant Development Division at
Wembley provides training not
only for British Telecom staff but
also, on an agency basis, for staff
from overseas administrations.
The specialised experience
gained by the group often leads to
requests for advice and help with
an overseas land section from
partners in a submarine cable
project and this is the basis of the
group’s involvement with the
Jersey land section.




The requirement for the system origin-
ated in the trunk transmission plan-
ning division of British Telecom’s Net-
work Executive who commissioned
British Telecom International to provide
a submarine system. The system has
been bought from Standard Telephones
and Cables by British Telecom and
States of Jersey Telecommunications
Board who are acting jointly with the
States Telecommunications Board of
Guernscy.

In the past, telegraph cables serving the
Channel Islands have been landed on the
mainland at Compass Cove near Dart-
mouth. But sheer rock faces rise on either
side of this beach and access to the road at
the top is difficult. There is also the
constant threat of crosion. A number of
alternative landing sites were surveyed
but all had practical limitations cxcept
Blackpool Sands, close to Dartmouth.
This satisfied the requirements for land-
ing the sca cable as well as providing good
access for the land section duct track and
cable.

A further advantage was that South-
West Telecommunications Board had
recently built a tclephone cxchange at
Stoke Fleming and this could easily be
extended to include the terminal for the
new submarine system. This mecant the
length of the submarine cable land
scction would be limited to 1.4 km and
therefore climinate any nced for a land-
bascd repeater.

Installation of land scctions for earlier
submarine cable systems in the Channel
Islands had previously been the direct
responsibility of the then UK Post
Office.

Under the new administrative arrange-
ments, however, the States of Jersey
Telecommunications Board is now re-
sponsible for the land section of the new
cable in Jersey but British Telecom were
invited to submit an estimate for the
planning and installation of the Jersey
land section on a repayment basis.

The preliminary survey was carried out
by the submarine cable jointing group.
(See previous page.) The terminal in
Jersey isat St Helier repeater station and
the cxisting submarine cables land at The
"Dicq and Grande Charriere. To satisfy
the diversity considerations, however, a
new landing site was sought and Grevede
Lecq on the north-west coast of the island
was found to meet all requircments.

Although this landing gave a shorter
undersea section, it resulted in a land
section of some 13 km back to St Helier
repeater station requiring two repeaters,
In addition it was proposed that the
potential hazard to the shore-end cable
becausc of offshore rocks, would be
countered by a layer of specially applied

The cable is guided into a duct under the beach at Blackpool Sands
so that it can be connected to the land section cable.

armour wires known as ‘rock armour’.

The British Telecom proposalsand esti-
mate to engineer the land scction were
accepted. It was agreed that the supply
and installation of the duct, jointing
chambers and repcater pits were to be the
responsibility of the States of Jersey Tele-
communications Board. The submarine
cable jointing group would supervise the
duct and cable installations, provide
specialist jointing staff, equipment and
vchicles and carry out all cable jointing
and terminations.

The route finally chosen between Greve
D’lecq and St Helier repeater station
offered the highest degree of security for
the dedicated two-way PVC duct track.
The section will contain two land-based
repeaters at threc and 12 km respectively
from the repeater station,

Cabling and jointing work should be
completed in early spring this year and

laying of the sca cable is planned to begin
duringsummer this year and will use the
British Telecom International cableship
Alert.

The whole system is expected to be
operational by the end of the yearand will
create animportant addition to commun-
ications with the Channel Islands, main-
taining their prestige as a financial and
tourist centre.

Mr P. S. Bridle is head of the submarine
cable jointing group in British Telecom’s
Network Executive and is based at
Carlton House in Wembiey.

Mr K. B. Kilsby is an executive engineer
in the same group responsible
for the land section project work.
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Shopping by phone

As a marketing medium the tele-
phone has great untapped potential.
About threequarters of UK house-
holds now have a telephone and
more and more people are finding
the idea of calling firms directly to
order goods increasingly attractive.
In the comfort of his or her own
home, a tclephone-shopper can
‘ring around’ alternative shops to
get the best price and place an order.
On the other hand, a company repre-
sentative selling by telephone can seek
orders all over the country (or abroad) in
the same morning — impossible for a
salesman on the road. Since telephone
sales contact usually saves time and
money for businesses and their called
customers, it is easy to see why this is a
keen growth area. It can be a highly
profitable business as well as a greatly
appreciated service.

British Telecom has already recognised

M de Smith

the use of the telephone in this way as an
area for further development, and has
introduced a new regionally-based con-
sultancy service called Phonepower (see
British Telecom jJournal, Winter 1980/
81). Designed to help customers use the
telephone more effectively, Phonepower
is a service which aims to help businesses
by optimising the time of sales staff,
consequently achieving better market
coverage and accelerating cash flow. One
way in which it can do this is by
encouraging people at home to use the
telephone to shop.

Indeed, every day, thousands of private
individuals use their home telephone to
order goods and services: they buy
everything fromfood to fueloil, tickets to
towels, electrical goods to insurance.
They place orders in response to adver-
tisements in the Sunday colour supple-
ments, newspapers, magazines, cata-
logues, Yellow Pages or simply to

Without having to set foot outside her home, a shopper
can order the goods she wants simply by making a phone call.
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retailers they already know. They
generally pay for goods by cheque or
quote their credit card number, although
some prefer cash-on-collection or cash-
on-delivery as an option.

Recent research has shown that the
potential for taking orders by telephone is
very large. Over one third of adults in the
'K have bought goods by mail order in
the last year, and many of these would
have preferred to have ordered by
telephone. For the retailer there are
several attractions to accepting telephone
orders:
® Enquiries about the availability of a
particular product can be converted into
firm orders on the spot.
® For companies currently offering
goods by mail order, introducing a
telephone ordering facility can increase
sales by up to 10 per cent, and signifi-
cantly reduce the percentage of returned
goods. Many companies are now taking
20 per cent of their orders by telephone,
with each operator handling 25 or more
confirmed orders daily.
® Accepting payment by credit card can
increase sales by between 20 to 25 per
cent for many products, and this is the
ideal payment method for use in
conjunction with telephone orders. It not
only provides the retailer with fast
payment, but makes it highly unlikely
that the buyer will subsequently change
his or her mind about the order they have

placed.
® Accepting telephone orders can

increase customer loyalty by offering a
friendly, easy-to-use, and efficient
service.

Since ordering by telephone and pay-
ment by credit card are complementary
services, products offered will be most
successful if they aim at the credit card
market, and particularly at male
cardholders. Onec quarter of Britain’s
adult population now has some form of
credit card, and two thirds of these live in
south east England or the Midlands.
Cardholders are typically in the higher
income and socio-economic brackets and
primarily use their cards for higher value
purchases — typically for items costing
£15 or more.

A recent national survey showed that



By using the Yellow Pages directory, a telephone shopper
can ensure he buys goods at the best possible price.

Shopping by phone is very much a growth industry, and
staff at the Freeman’s mail order firm in London are
- kept busy dealing with agents through their Orderline scheme.

the items consumers would most like to
buy by tclephone were tickets — over half
would like to be able to buy their theatre
or cinema tickets easily this way — and
over 20 per cent would like to buy food
and gencral household items.

What would encourage them to do this?
The biggest deterrent is simply not
knowingwho offers the facility. A second
factor that would encourage almost half
the respondents in the British Telecom
survey to order by telephone would be
the offer of free calls.

Advertising the availability of goods
and services over the telephone
combined with the offer to pay for the call
if an order is made could be just the
stimulus consumers need.

For out-of-hours business, an answering
machine is desirable for the supplier. If
many products are on offer, orders
should not be sought — taking the caller’s
name and telephone number and
returning the call, or asking them to call
back is more satisfactory. As many as 20
per cent of potential customers may wish
to call out of hours, but properly-handled
answering devices should not dissuade
more than two or three per cent of these
from placing an order by telephone.

Many businesses have started to seek
orders by telephoning potential custo-
mers at home. Experienced telephone
marketing companics have found that the
cost of calling potential customers in this
way is between £1 and £3 per successful
call, and the cost per sale may be anything
from £5 to £10 if 20 to 30 per cent of
consumers agree to buy. Currently this is
generally only viable for products or
services valued at more than £20. For the
highest success rates a really attractive
offer, to a known list of potential buyers,
with acceptance of payment by credit
card are all key points to aim for.

British Telecom’s Phonepower con-
sultants are on hand around the country
to advise companies who wish to make
greater use of thc telephone, They can
provide advice on what telephone
equipment is best suited to a particular
application, and assist in the design and
implementation of an efficient telephone
order-taking organisation. Obviously,
greater use of the telephone in this way is
beneficial not only to British Telecom,
but to thc growth of the commercial
sector of the UK.

e seee b o) = — ]
Mr M. de Smith is managing director

of Joan de Smith Systems, a specialist
consultancy company which advises
British Telecom.
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Since the invention of the world’s first viewdata system
at the Post Office Research Centre some seven years ago,
several different videotex systems have been introduced.
This article looks at possible future developments.

Videotex is the generic name
adopted within the Geneva-based
telephone and telegraph consul-
tative committee (CCITT) for text
communication systems having the
added capability of pictorial display
and which use the telephone net-
work and the television screen. The
first commercial service to be
developed is British Telecom’s
Prestel system. All videotex sys-
tems use similar techniques but
there are several ways of presenting
stylised pictorial information.

The first is mosaic, in which pictures
are defined by filling character positions
on the screen with mosaic elements,
Secondly, there is the gcometric method,
in which pictures are defined in terms of
geometric components. But the most
exciting is photographic, which uses
slow-scan TV technology. It permits the
information provider to place a high
resolution, full colour picture, anywhere
in the videotex frame.

When the first videotex system was
announced by the Post Office in 1975,
discussions with the UK broadcasting

authorities and the television set
manufacturers resulted in an agreement
to adopt a common display standard
which associates certain attributes such
as colour with each alpha-mosaic
character. A simple rule was adopted
under which display ‘attribute’ changes
would be stored in the same memory as
the characters. This means that the
terminal’s display memory can be kept to
a minimum (for low cost) but this
memory limitation means that a change
of attribute is only possible at a space in a
line of text. (In alpha-mosiac pictures the

This portrait of Marilyn Monroe shows the picture capability of the current Prestel alpha-mosaic standard.
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space can be hidden by a special control
called graphics hold.)

Much interest was generated in many
parts of the world and a number of
countries have bought the UK system for
both evaluation and public service, while
others have developed viewdata systems
of their own using the UK standards.

Other countries, however, notably
France and Canada, felt that cost was not
as important as improved stylised

graphics.

At the British Telecom Research
Laboratories at Martlesham, -work is
continuing to develop new display
systems and dynamically redefinable
character sets (DRCS). Prextend
(extended Prestel), telesoftware,
photographic techniques, encryption
and animation are schemes currently
being studied.

With DRCS, any set of symbols can be
sent from the computer to the terminal
for display as required. This method may
be used for displaying alpha-numeric
character sets not defined in the terminal,
different founts from the normal
character sets, or picture elements.

A typical example of use of this method
would be the display of the pages of a
railway timetable. DRCS characters
could be defined by the computer to
print, for example, crossed knives and
forks and the range of other special
symbols normally encountered in
printed timetables.

Work is now in progress in British
Telecom Research Laboratories to
produce an eflicient input terminal for
information providers.

Prextend (extended Prestel) has been
built to demonstrate that the Prestel
computer and display standard can
transmit the so called parallel attributes
for international customers who wish to
evaluate the technique or who do not
share UK reservations on costs. For this,
the terminal memory limitation has been
removed and adjacent characters may
have a number of different colour
attributes.

No changes in the Prestel codes are
needed to operate Prextend although
some compatible improvements are
being considered at the same time.
Existing terminals give a fully acceptable
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The new CEPT alpha-mosaic standard which includes non-spacing
colour changes to be used by second generation Prestel.

presentation of the Prextend frames.

With telesoftware, it is possible to
transmit computer programs (software)
instead of information frames from the
viewdata computer to the user’s
terminal. If the terminal contains a
microprocessor, it can store and execute
this program instead of storing and
displaying a normal viewdata frame.
Many applications have been envisaged
for this technique, and some commercial
applications are already available for
telesoftware which can be housed in
standard Prestel frames.

Using photographic techniques, high-
quality colour pictures are defined by the
transmission  of  luminance and
chrominance information for individual
picture elements (pixels). The first
system of this type is British Telecom’s
Picture Prestel whose prototype
terminals have used differential pulse
code modulation (DPCM) and transform
coding schemes based on slow-scan TV
technology. This offers very high
pictorial quality and a resolution

approaching that of broadcast television.
One important application of Picture
Prestel is in advertising. A supplier will
have the means of displaying his product
and describing it on the picture frame.
Another is signature verification.

Many users of viewdata systems require
confidentiality of their information. A
good measure is already available by
means of the closed user group facility
provided by Prestel, whereby only
designated users may access certain
frames. But some potential users have
information which is so sensitive that it
should ideally be enciphered at the IP’s
terminaland kept in the coded form at all
stages, including storage on disk, so that
only users in possession of the keyword
can display the frames intelligibly. This
is known as encryption.

As far as animation is concerned, it is
already possible to place moving videotex
pictures on a user’s screen with the
current UK  alpha-mosaic  codes.
Complete freedom to position the cursor
anywhere on the screen is an integral part

13



of the present terminal specification
which is not presently exploited by the
Prestel software. To animate the scene,
the cursor could be moved backwards
and forwards over the picture area
overwriting the earlier information and
thereby changing the position of objects,
although at present a timing instruction
is missing.

The computers accessed by the users are
distributed across the country, and it is
Prestel’s objective to offer local call
service to most of its users. At present,
information providers update their
information by accessing the ‘update
centre’ computer in London, and a
network has been established by which
the transactions are distributed to the
retrieval or ‘users’ computers. At present
all machines carry the same database.

All the systems so far described use the
public switched telephone or data
networks as the basis for service and
videotex applications are limited by the
capabilities of those networks. The
advent of packet switched services will
ease considerably the design of videotex
networks, and other important develop-
ments are in hand. Although the basic
telephone network is continually
evolving, major steps do occur, such as
the change from manual to automatic
telephony and the addition of subscriber
trunk dialling and international direct
dialling capabilities.

This trend is continuing with the
planned changeover in the UK to digital
transmission, stored program control
digital exchanges, and common channel
inter-exchange signalling which together
form an integrated digital network
(IDN). The next major step will be the
extension of the IDN capabilities into the
customer’s premises with the provision
of additional network features in the
creation of a general purpose, high
capability integrated services digital
network (ISDN). Second generation
Prestel (Prestel II) will be starting on the
ISDN in 1983. Users will benefit fromall
the elements td the display standards and
networking mentioned above.

ISDN is being designed to cater for the
new terminal equipment now becoming
available. This includes facsimile,
electronic  mail, teletex (inter-
communicating word processors), data
transmission  between  computers,
digitised speech and new videotex
services. The ‘office of the future’ will
require much high speed data
transmission and for the future, CCITT
has specified data rates of 2.4, 4.8, 9.6
and 48 and 80 kbit/s as well as the lower
rates possible with existing datelservices.

The stored program control digital
exchanges being introduced are private
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branch exchanges (PBXs) such as
Monarch for installation in a customers’
premises to provide between four and
120 lines; small digital public exchanges
with afew hundred lines providingall the
telephone and data service requirements
for a small community; and large public
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exchanges — System X — which are now
beginning to enter service. They may be
configured to provide capacities in a
range of between 2,000 and 60,000
customer lines at local exchanges and
even higher (85,000 lines) in trunk
exchanges.

It is expected million

that five

connections (over a quarter of the present
number) will be made to System X
exchanges by 1990 with the connection
rate still accelerating, Customers with
access to System X will benefit by having
as a standard connection direct to their
premises one 64 kbit/s information path
for voice or data; one 8 kbit/s information
path for data, and one 8 kbit/s path for
signalling (including dialling). They will

.also benefit from a wide new range of

available exchange services and facilities
such as abbreviated dialling, fast call set-
up, three-way calling, dialled conference,
busy line transfer and ‘don’t disturb’.
(See British Telecom Fournal, Autumn
1981.) In all, 57 services are possible.

All these facilities, of course, are likely
to have a direct impact on videotex
services. With the data channel and the
voice/data channel both being available
to the customer, it will technically be
possible, ifthe commercial need exists, to
operate a viewdata terminal (at 8 kbit/s)
and simultaneously make or receive
ordinary telephone calls on the same line.

It will also be possible to transmit co-
ordinated viewdata frames (8 kbit/s) and
speech. In education, for example, this
could be wuseful in providing two
simultaneous learning stimuli to a pupil.
And it will be possible to transmit
viewdata on the 64 kbit/s channel. The
average DPrestel frame would be
completely transferred to the terminal in
less than one-tenth of a second. A full
frame of Picture Prestel could be
completely transferred in 11.25 seconds
and animation of selected areas of Picture
Prestel becomes a real possibility.

Both CCITT and CEPT have
recognised videotex as a new service for
standardisation and recommendations
have been produced and ratified. The
CCITT document includes references to
all the modes of operation of videotex but
is more completely specified for alpha-
mosaic (both Prestel and the French
Antiope system are included) than for the
other options. One form of alpha-
geometric system (Telidon) is specified,
but other forms may also be included
later.

Mr K. E. Clarke, who helped draft the
original viewdata specification, is head
of the Viewdata Division at

British Telecom Research Laboratories,
Martlesham.

Dr G. H. L. Childs was until recently
head of viewdata development for
Prestel and has been deeply involved in
the efforts being made to obtain
worldwide standardisation for videotex.

British Telecom Journal, Spring 1982
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Calling
all

ships

JW Wall and
R A Cooper

A major step towards
improving and expanding
communications

. British Telecom International’s first maritime satellite coast earth station
between ships and shore  works through the Goonhilly § aerial.
has been taken with the Below, three applications of the new system.
launch of a new global
maritime satellite system
run by the 37-nation
international maritime
satellite organisation
(Inmarsat) based in
London. Britain, with
British Telecom as
signatory, holds the
largest investment share
in western Europe and is
the third largest, behind
the United States and the
USSR, in the world.

The opening this Spring of British
Telecom International’s (BTI) first
maritime satellite coast earth sta-
tion at Goonhilly Downs in Cornwall
not only signals the start ofa new era
in communicating with ships at sea

but also leaves British Telecom well TELEPHONE FACSIMILE DATA TELEX ‘
placed to capture as large a share as 0
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Inmarsat global coverage highlighting the BTI/Nordic/Singapore agi

Key
@ Coastearth stations (CESs)in operation A CESsopening 1982 W CESsopening 1983/84 @ Operations Control

possible of the world’s international
maritime satellite traffic.

Until February, when a coast earth
station in Norway came into service,
satellite communications with ships were
available only through stations in the
USA and Japan. Theintroduction of this
capability in the UK will enabletariffs to
be reduced sharply and a range of
improved services to be offered. At the
same time, it poses a considerable mar-
keting challenge for BT as many of the
world’s  telecommunications adminis-
trations in the Inmarsat organisation will
be seeking to increase penetration of the
maritime market with ships’ satellite
equipment and new coast earth stations.

It could be argued that maritime

16

satellite communications represent the
greatest advance in communications at
seasince theadvent of Marconi’s wireless
telegraphy some 80 years ago. Before
that, communications between ship and
shore were confined o flags, flares and
lamps; and voice communication
extended only as far as the mariner could
shout!

Goonhilly coast earth station in
Cornwall will provide maritime satellite
communications to the Atlantic ®cean —
the busiest of the three regions — direct
into the UK and Europe as well as further
afield. As a result, tratfic will no longer
need to be routed across the Atlantic to
the Southbury coast earth station in
Connecticut, whichwillmeansignificant

savings to the customer and enable BTI
to provide its own range of services.

In addition, BT has signed reciprocal -
agreements with the Nordic and Singa-
pore administrations under which their
coast earth stations will relay traffic to
and from the Indian and Pacific Ocean
regions respectivély at no additional
charge while BTI will do the same for
them with Atlantic traffic. This
agreement is of greatsignificance because
it will provide worldwide maritime
satellite communications to and from the
UK at an almost common tariff. The
effect will be as though each country had
a coast earth station in each region.

The use of satellites provides the
mariner with circuits as reliable as those



Centre

eement

NCS
Network Co-ordination Station

onshore and automatic access isavailable
for 24 hours a day. The gcostationary
communications satellite is simply a
repeater able to receive and retransmit
microwave transmissions between any
points it can ‘see’ on the earth below -
and each can see about one third of the
globe. Transmissions are beamed
towardsit by ship earthstations and coast
earth stations with the latter providing
access to the national and international
networks.

For ships fitted with satellite cquip-
ment, the service will provide on-
demand international direct dialling
access for both telephone and telex on a
par with the services provided for UK
land-based subscribers. Service between

e

On board the British Telecom’s CS Alert, radio operator John Scott makes a

phone call via satellite.

The Royal Fleet Auxiliary ship O/meda is fitted with equipment necessary for

communication by satellite.

[

ships will also be fully automatic. In the
UK shore-to-ship direction, however,

while full automatic access will be
available to telex subscribers, the limited
metering capability at group switching
centres will prevent it from being oflered
initially to telephone subscribers.

They will have on-demand service by
dialling three digits for the appropriate
international control centre (ICC) for
their  exchange and international
operators will dial ships direct. The
advent of System X will overcome this
limitation but, for the time being,
consideration is being given to providing
the facility in areas which have a
particular community of interest with the
maritime world.

One of the most vital aspects of
maritime communication is the need for
reliable distress facilities and this has
been catered for by the provision of a
distress alert button which, when
pressed, automatically and almost instan-
taneously, connects the ship with the new
rescue co-ordination centre (RCC) at
Falmouth in Cornwall. If necessary,
communications already in progress can
be overridden and the RCC immediately
brings appropriate rescue scrvices into
action and initiates transmissions to
other ships in the vicinity of the vessel in
trouble using both conventional and
satellite services.

International been

agrecment has

reached on a serics of two-digit codes to ()
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Communicatior

The Inmarsat system was inaugurated in February by the
Marchesa Cristina Marconi. Here the Marchesa telephones the

master of the Queen Elizabeth 2 while her daughter,

Princess Elettra and Inmarsat’s director general Olof Lundberg look on.

be allocated to services most commonly
used by ships. By dialling the appropriate
two digits, ships can obtain immediate
access — whatever the national numbers
in different countries — to authorities
providing medical advice, medical
assistance, meteorological and position
reporting services, as well as the normal
traffic services. These will include
facsimile and data transmission facilities,
at least to 2,400 bits per second, with
planning under way for higher speed data
services up to 56 kbit/s later,

Specialised maritime services will
enable ships to send telex messages
ashore for posting on, for example, to
non-telex subscribers such as the families
of crew members, and telephone
customers ashore will be able to dictate
messages for telex transmission to ships.

The new maritime satellite communi-
cation services present tremendous chal-
lenges to BTI. Difficult international
negotiations have been successfully
completed and development of the
system must continue to the point where
mariners know they can rely upon it. BTI
has achieved the BTI/Nordic/Singapore
agreement to provide a worldwide
service and also the agreement of certain
European countries to use the Goonhilly
earth station rather than build their own.

Despite the improvements which have
taken place this century, sea-going tele-
communications facilities have always
fallen well short of those on land. This is
largely due to the characteristics of
terrestrial radio waves and the unavoid-

HF radio propagation

lonised
layer

Radio station

Shipatsea
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Goonhilly coast
earth station

T

3=

able constraints placed on ships’ aerial
systems. This effectively means that
long-distance terrestrial communications
with ships are generally restricted to the
high frequency (HF) band (3—-30 MHz)
and indeed, before the advent of
satellites, this was the main method of
long-distance radio communications for
all classes of traffic.

These frequencies, however, depend on
reflection of the radio wave from ionised
layers in the upper atmosphere. The
height and density of ionisation caused
by the sun varies with the time of day or
night, the seasons of the year and sunspot
activity. For these reasons, HF maritime
communications do not have the samc
reliability and quality  which
characterises communications between
fixed points where repeaters compensate
for signal attenuation.

Narrow band telegraph emissions are
the most dependable for HF maritime
communications, and teleprinter
services using error correction or signal
redundancy are used. Morse, which can
be read by skilled operators in the
difficult circumstances caused by faded
signals and interference, has the
narrowest bandwidth of all and still
remains the major method of HF
maritime communication. [t also
requires no special error correction
equipment.

HF radiotelephony is wusually a
standard fitting nowadays on deep-sea
ships, but its wider bandwidth makes it
more prone to propagation difficulties.

Satellite communications

Shipatsea

Although automated accessing systems
using selective calling are being
developed, they will not entirely
overcome the propagation characteristics
of HF radio waves and their success
remains to be fully demonstrated.

The first maritime satellite service —
known as Marisat — was introduced by
Comsat General of the USA in 1976 and
later by KDD of Japan. This system -
the forerunner of Inmarsat — used three
coast earth stations operating in different
parts of the world communicating with
satellites situated over three ocean areas
at a height of 36,000 kilometres — about
three times the earth’s diameter. By
siting satellites over each of the three
ocean areas, virtually world-wide
maritime satellite communication is
achieved.

In February this year, Marisat was
succeeded by Inmarsat, which has its
origins in a United Nationsagency called
the intergovernmental maritime con-
sultative organisation (IMCO). Most of
the world’s major maritime nations are
signatories to the Inmarsat Convention.
Inmarsat is financed by contributions
from its signatories.

But this is only the beginning and it is
important to ensure that the BTI/
Inmarsat service becomes economically
viable in the face of competition from
other coast earth stations. Services must
be developed to the important offshore
oil industry; provision of information
services such as Prestel, meteorological
information, news and financial service
needs to be explored; and the range of
services such astelex store and forward —
due to become available next year — must
be expanded. And, of course, it is vital to
introduce direct dialling from the UK to

-ships as soonas possible.

Traditionally and geographically, BTI
is well placed to handle a high percentage
of the world’s maritime traffic,
particularly with its competitive prices.
So with this good product in the right
place and at the right price, properly
promoted, BTI seems set to turn an
undoubted technological success into a
profitable service, D

Mr J. W. Wall is a head of section in the
maritime radio services division of BTI
and is responsible for maritime satellites,
particularly the introduction of the BTI
Inmarsat services.

Mr R. A. Cooper is a senior telecom
superintendent and is responsible for
the customer service, marketing and
operational aspects of maritime
satellites.

British Telecom Journal, Spring 1982
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OPTICAL FIBRE BREAKTHROUGH

A research team at British
Telecom’s laboratories based at
Martlesham Heath in Suffolk has set
a new world record by doubling the
distance signals can be sent through
an optical fibre cable. The announ-
cement came at a London press con-
ference in February, when British
Telecom Chairman Sir George
Jefferson declared that telecom-
munications history had been made
and that the achievement would be
of tremendous significance bringing
substantial economies.

Laser light pulses can now be sent over
102 kilometres (63 miles) without inter-
mediate amplification at a rate of 140
million a second — representing nearly
2,000 simultaneous telephone calls.
Martlesham researchers have made it all
possible by inventing entirely new de-
signs of lasers and receivers — the firstand
most advanced of their kind in the world.
The new breakthrough is likely to lead to
significant maintenance savings.

The optical fibres are manufactured for
British Telecom by GEC and the accom-
panying equipment by I'TT and Plessey.
Already, £25 million worth of fibre has
beeninstalled or is on order and will form
part of the UK’s new digital network,
now being set up under British
Telecom’s £2,000million a year modern-
isation programme.

Current optical systems now being in-
stalled for trunk telephone calls need
repeaters at about eight-kilometre inter-
vals to boost the digital light pulses along
the fibre. Conventional coaxial cable is
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British Telecom engineers at work laying optical fibre cable
on the London - Birmingham link.

even less efficient, needing amplifiers
every two kilometres.

Martlesham’s breakthrough — achieved
in a laboratory experiment — opens the
way for practical, reliable optical trans-
mission systems which will span
distances of 30 kilometres or more (20
miles plus) without intermediate repeat-
ers. Apart from savings in capital cost and
maintenance, the associated electronic
equipment can be housed in existing
British Telecom buildings, is easy to
installand maintainand is protected from
the elements. There would also be sub-
stantial reductions in the cost of undersea
cables, which at present need repeaters
every five kilometres. Transoceanic fibre
cables would need far fewer repcaters,
and they could be eliminated completely
from many cross-channel links with
Europe.

The Martlesham experiment used
monomode light transmission, which is
much more eflicient than the existing
multimode technique. In multimode, the
central light-carrying part of the fibre is
comparatively large, allowing the light to
travel in up to 200 difterent ray paths.

This means that each light pulse spreads
as it travels along the fibre, eventually
reaching the point where successive
pulses start to develop, thus making
pulse regeneration necessary.
Monomode transmission uses fibre
with a light-carrying core of just seven
microns diameter — so small that it will
support only one ray path, or mode. This
greatly reduces pulse spread allowing the
light to travel much farther. At the same
time, lasers were designed to transmit the
light at a longer wavelength than that
produced by existing devices, and at
which the glass is more transparent.
Work is now under way to set up a trial
over a 30 kilometre loop of fibre in a
regular operational environment. And
already, there is a laboratory prototype at
Martlesham of a further development,
enabling the system to be upgraded to
565 million bits of information a second
— equivalent to 8,000 simultaneous
telephone conversations. ®

British Telecom Journal, Spring 1982
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Going

Dutch!

This, the ninth in our series on overseas
administrations looks at the telephone service in
the Netherlands, traditionally the land of
polders, dykes, windmills and tulips.

A blend of the new and the traditional . . . this telecommunications tower
at Goes in Zeeland carries telephone calls and is used
as a microwave link for broadcasting and television transmissions.

\ AW

20

The Netherlands, with a population
of 14 million in a land area only one
seventh the size of the UK, is one of
the world’s most densely populated
countries. Nearly one half of its
inhabitants live in the low-lying
western coastal region where most
of Dutch industry is concentrated,
and where are found the principal
cities of the capital Amsterdam,
Rotterdam, the world’s largest and
busiest port, The Hague, the seat of
Government and Utrecht, an
important exhibition centre and
communications centre. Apart from
vast gas reserves, the Netherlands
has few mnatural resources and
depends on imports for most of its
raw materials.

The first telephone network was
established in Amsterdam in 1881 by
the Nederlandse Bell Telephoon
Maatschappi, and before long, other
private companies opened exchanges in
more cities. Many were subsequently
transferred to their municipalities but by
1940, the Staatsbedrijf der PTT
(Netherlands PPostal and Telecommuni-
cations Services — Dutch PTT) had
acquired total control. The Butch PTT
is a state enterprise for which political
responsibility rests with the Minister of
Transport and Public Works and
depends entirely on the Government
(Minister of Finance) for capital
expenditure financing.

The PTT has separate operational
departments for posts, money services
and telecommunications, and although
the PTT does not have a telecommunica-
tions monopoly, in practice, the
development of all public telecommuni-
cations services facilities is controlled by
the PTT. The electrical utilities and the



Dutch railroads have licences for non-
public telecommunications via their own
networks, while the police, fire and
armed forces make use of PTT cables but
use their own radio networks for radio
communications. Although business
organisations are permitted to operate
their own non-public networks, which
can be bought from the PTT or from
private suppliers, the transmission of
information or messages on behalf of a
third party is not allowed.

The Netherlands telecommunications
administration is a two-ticr organisation
with a headquarters and 13 telephone
districts (areas). At the end of 1980 there
were ncarly 28,000 employees of whom
about 24,000 were in the 13 tclephonc
districts. Nationally, there arc just over
seven million telephones and penetration
at 51 telephones per 100 population is
very similar to that of the UK. Shared
service lines no longer exist in the
Netherlands.

By world standards, the Netherlands
boasts a very modern telephone system.
In 1974, the Dutch PTT introduced
computer-controlled exchanges with the
first stored program controlled (SPC)
cxchangebeinginstalled in Wormerveer.
Today, 30 per cent of subscribers are
served by SPC exchanges — the highest
density of SPC switched lines in the
world. The strategy has been to

Jointing optical fibre cable —
Dutch style.

modernise the larger exchanges first
while extensions to smaller exchanges
continuc to use crossbar or Strowger-type
switching equipment. -

Because the PTT does not manufacture
telephone equipment, it has bought a
wide range of exchange systems from
manufacturers such as Philips, Siemens,
Ericsson, ATE (owned by Plesscy), and
Bell Telephone Manufacturing (BTM).
On cfliciency grounds, however, only
two exchange equipment supplicrs will
in future be used — Philips and Ericssons
with their PRX and AXE systems.

Work on replacing electro-mechanical
exchanges by fully electronic digital
exchanges will not begin until 1985, and
although a prototype digital cxchange,
produced by Philips, opened in Zwolle in
1980, the choice of supplier for future
digital exchanges will depend on a study
of the available systems at the time the
orders are placed.

Since 1968, all new homes are provided
with two pairs of wires to each tenancy,
and although the installation and
provision of telephone service is a Dutch
PTT responsibility, it is often under-
taken with the close co-operation of the
building contractors. All telephone
cables are laid underground, mainly by
outside contractors. Unlike the UK
practice, the lead-sheathed cablesusedin
the local network are ncither jelly filled

nor pressurised. As the subsoil is often
sandy and unstable, the cable is buried

directly in the ground 50 to 70
centimetres deep with cable ducts only
used at road crossings. Most trunk traffic
is carried over microwave links.

Having concluded that regular
inspection and maintenance of exchange
switching equipment caused greater
wear and tear and thereforc more faults
than it cured, the Dutch have adopted a
remote test call procedure which aids
identification of call failure locations. By
combining this information with fault
reports received from customers, a
statistical approach to programmed
corrective maintenance can be uscd.

Programmed maintenance is carried
out by a district mobile team moving
from ecxchange to exchange while
permancnt exchange staff deal with day-
to-day problems only. To reducc the
number of exchange equipment faults,
all modern cquipment in medium-to-
large cxchanges is accommodated in
air-conditioned buildings.

Customers’ fault reports are passed to
the fault control centre which first
arranges for the line to be tested before
issuing the job to the field staff. No
individual subscriber record cards are
kept, but fault dockets are retained for six
months to cnablg a check to be made for

recurring troubles. When the fault D

Green is the colour of the
administration, reflected here in a
typical public call office.
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is not staffed, an

reporting centre
automatic answering machine asks
customers to call back during normal
service hours. In emergencies, the
customer can dial another number and
this is extended to the home telephone of
the fault control ofticer who will decide if
the fault is serious enough to warrant
immediate attention.

The Dutch operator service is very
small and deals mainly with directory
enquiry work. There are few operator
facility calls and operator assistance on
non-facility calls is confined to problem
calls. Because the operator service is
relatively small, operator efficiency
measurements are no longer kept, except
for internal budgeting purposes. Most
operators are part-timers and there is no
discrimination between the employment
of men and women. Calls to the directory
enquiry service are charged for at the
equivalent of 3p and there is no service
between 2200 and 0800 hours, although
a customer’s number will be given in an
emergency. Operators use visual display
units to access a central computer and
only use paper directories in case of a
computer failure.

The range of automatic services
available to Dutch customers is similar to
the situation in the UK. Future services
for customers on SPC exchanges include
an alarm service, abbreviated dialling, a
‘do not disturb’ service, a costaccounting
service and a number repetition service.
Telemetry services, useful for control
sensors, alarms, and meter readings are
not available from the PTT. Private
industry may set up these services by

using the public switched telephone
network (PSTN), PTT-provided leased
circuits or by means of the public packet
switching service Datanet 1, which
became operational this year.

No data services are provided by the
PTT on PSTN or leased circuits
although some private networks do exist.
Modems connected to either PSTN or
leased circuits have to be of an approved
type and by the end of the century, a
public integrated digital network is
planned.

Telex penetration is much higher than
inthe UK and with the exception of West
Germany and Switzerland, is the highest
in Europe. A facsimile service, called
Telefax, is available and machines are
rented to subscribers and maintained by
PTT staff. Faxpost is the public
facsimile service and more than two
hundred post offices are equipped with
machines which are always operated hy
PTT staft.

Other important services offered by the
Dutch PTT include mobile communica-
tions, ‘mobilofonie’; a communications
facility for ships and cars; a radiopaging
service, called ‘semafonie’, which also
covers Belgium, [.uxembourg and West
Germany; and the fully automatic radio-
phone, ‘autotelefoon’y, a mobile com-
munication facility with all the
advantages of telephone. A licensed
citizen-band operation is also available
on 27MHz.

The Dutch levy a non-recurring charge
for service (an admission fee) which
covers installation, exchange line and
telephone apparatus with a further

An operator at Leeuwarden in Friesland takes an alarm call from a subscriber
and passes it on to the relevant emergency service.
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charge for internal wiring based on the
amount required. Annual rental is the
same for business and residential
customers.

All local dialled calls are untimed and
cost 3p per call day and night. Local call
areas are limited to own exchange areas
only, and average 31 square kilometres
compared with the UK average local call
area of 2,673 square kilometres. There
are two charge zones for trunk traffic -
the basic rate area, averaging 1,450
square kilometres and the time zone
metering area, which covers the rest of
the Netherlands. A reduced rate applies
for both charge zones from six in the
evening toeight in the morning Mondays
to Fridays and all day Saturdays and
Sundays. The basic rate area is very
much an extended local callarea and the
reducedrate tariffis in fact thesame as for
a local call.

Telephone bills are issued at two
monthly intervals and payment by Giro
transfer or direct debit is encouraged.
Telephone charges are not subject to
VAT. The Dutch PTT also runs mobile
telephone shops where customers can
obtain information on telecommunica-
tion services and can exchange their tcle-
phones for other types.

Looking to the future, the Dutch PTT
has shown interest in viewdata, and was
the second country to buy viewdata
software from British Telecom. Last year
they implemented their own trial of
Viditel in which about 3,000 uscrs took
part, although it is likely to be some 18
months before Viditel’s precise future
becomes clear. Work is also proceeding
on fibre optic transmission and a digital
network. Like the UK, the Dutch PTT
will be facing increasing competition
from outside companies in many of its
telecommunications activities, and has
consequently formed an executive
central marketing organisation, which
willberesponsible for policy, promotion,
conditions of supply and rates to be
charged for the range of services

provided. D

The authors — Mr P. Dabbs,

Mr J. J. E. Swaffield, Ms C. M. Aust

and Mr|. Sarwar -- are all members of
the internationat comparisons group in
the Service and Performance
Department of BTHQ. They acknowledge
the help of Mr A. H. G. Doesburg of

the Netherlands PTT.
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Telephones around the world

Hereis the annual international comparison of telecommunications
statistics showing the 12 countries with the highest number of
telephones at 1 March 1981, together with the percentage

growth (in brackets) during the year.

Itis estimated that more than 80 per cent of the
world’s telephones are in use in these 12 countries
which account forabout 20 per cent of the

world’s population.

SOURCE: ITU yearbook ofcommon carrierand
the CEPT bookof telecommunication statistics.
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Before
the
telephone
took over...

L S Hurst

Today, sophisticated
telecommunications
networks are accepted
as a normal part of
everyday life. In the late
18th century, however,
sending and receiving
messages was not
something that could be
taken for granted. . .

Before the advent of electrically-
powered telegraphic communi-
cation, it had still been possible to
send messages over hundreds of
miles in just a few minutes. During
the Napoleonic war for instance, the
shutter telegraph had been adopted
for urgent Admiralty communi-
cations while even earlier, the
British Secret Service, one of whose
members was none other than Dr
Benjamin Franklin, may have had a
network of heliograph stations.

“3rd June 1778. Did this day helio-
graph intelligence from Dr Franklin in
Paris to Wycombe”. Thus wrote John
Norris who lived at Hawley Park in
Camberley, Surrey, a property which he
had inherited from his wealthy Norfolk
silk-merchant ancestors. Educated at
Eton and Oxford, Norris became a
Doctor of Civil Law and was alsoan artist
and inventor.

The heliograph, asignallinginstrument
consisting of mirrors which reflect the
sun’s rays, is gencrally thought to have
beeninvented in the latter half ofthe 19th
century by Sir Henry Christopher
Mance, a telegraph engineer who served
in India. Using the familiar dot-dash
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The distinctive gotden ball on the church tower at West Wycombe is a
familiar local landmark and was probably
the receiving station for the heliograph link from Camberley.

Telegraph cottage at Saltram in Devon is the last surviving station on the
Admiralty shutter telegraph system.




morse code. it was used extensively for
military signailing in India and Africa.

Teiegraphic communication by elec-
tricity had been proposed and even dem-
onstrated as early as the middle of the
18th century out electrical research was
still in the ‘“frog’s legs and pith ball’ stage
and +ne relaticnship between electricity
anaG magnetism aad vet ic be discovered.
The only practical methods of teiegrapny
in those days were by visual means using
oeacons, torches, smoke, lamps, flags or
by mechanical meais such as the shutter
telegraph and semaphore.

The name ‘Telegraph Hill', which is
sometimes found in parts of the country
is a relic of the Admiralty Telegraphs
-which were fiis: established at the end of

e 1din cenury wlein Biidain was iu
danger of invasion by the French. In

Key to station

1796, a chain of telegraph stations using a
frame containing six tilting wooden
boards or shutters was in operation
between the Admiralty and Sheerness,
Deai and Portsmouth. It was extended to
Plymouth in 1808. Weather permitting,
it was possible to send a message in
minutes between any of the above
stations, a remarkable achievement
considering that, if sent by post-horse,
the average speed of transmission would
not have exceeded 12 miles per hour,
probably no faster than in Roman times.
Signalling systems did, in fact, exist
over 2,000 years ago. The Greek his-
torian Polybius, from the second century
BC, described a method using tentorches
divided into two groups of five.

‘1 he Greek aiphabet has rewer letters
and does not line up precisely with those

1 Piymoutn 30 Puwney Heath 51 Lilley Hoc
2 Saltram . 31 Chelsea Royal 52 Baldock
(Last surviving station) Hospital 53 Royston

3 Lee 32 Admiralty 54 Gogmagog Hills
4 Marley 33 West Square 55 Newmarket

5 South Knighton (Southwark) 56 Icklingham

6 Great Haldon 34 New Cross 57 Barnham

7 Rockbeaie 35 Shooters Hill 58 East Harling

8 St.Cyrus 36 Swanscombe 59 Carleton Rode

9 Dalwood Common 37 Gads Hill 60 Wreningham
10 Lamberts Castle 38 Callum Hill 61 Norwich

11 Toller Down 39 Sheerness 62 Strumpshaw

12 High Stoy 40 Barrow Hill 63 Great Yarmouth
13 Nettlecombe Tout 41 Tonge List compiled from

14 Belchalwell 42 Beacon Hill “The Old Telegraphs ',
15 Blandford Racecourse (Faversham) Geoifrey Wilson,

16 Chalbury 43 Shoiienden (Phillimore 1976)

17 Pistlevown 44 Barnham Downs

18 Bramshaw 45 Betteshanger

19 Toot Hill 46 Deal 51
26 Town Hill 47 Hampstead 50
21 Wickham 48 Woodcock Hill
22 Chalton 49 St. Albans

23 Portsinouth
24 Portsdown Hill
25 Beacon Hili

50 Dunstable Downs

adopted in modern western languages,
but the principle was as follows:

i ii i1 iv v

i A B C D E
ii F G H iJ K
il L | M |N (0] P
iv Q R S T U
v vV | W | X Y Z

The number of torches displayed by the
first group shows the line and the second
group, the letter — (iv). (iii), for example,
would be S.

In 1684, Dr Robert Hooke published a
Royal Society paper entitled How to
communicate one’s mind at distances in as

short a time almost as aman can write what o

Admiralty shutter
telegraphi system 1796-1814

Yarmouth ;

46

26 Blacikdown Heliograph 30 34) o 45
27 Hascombe 29 P 43744
28 Netiey Heath Camberley 28 # Ordnance survey test 1792
29 Cabbage Hill 26 27 LeithHil
18 _ang 21 2
17 Y 25 Uppark
15 20 PP
12 24 Racton
8 g10 ¥4 16
7 w8 23
6
5 © Other possible signal points O Heliograph 1778
@ Terminal station ® Other stations
~ 3
1 @e—*" 4

Map showing the chain of telegraph stations which had been established
across southern England by the beginning of the 19th century.
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he would have sent. He proposed the use of
simple shapes, hung in a wooden frame,
to represent the letters of the alphabet.
Experiments were carried out as early as
1672 between Arundel House and a boat
moored in the Thames, halfa mile away.

Richard Lovell Edgeworth, nearly a
century later, wagered £500 that he could
name the winner of the Newmarket races,
in London, at least four hours before the
arrival of the news by a relay of fast
horses. When it was discovered that he
was intending to set up a line of signal
stations at distances of up to sixteen miles
apart he found that he had no takers. He
continued his experiments in visual
communication near his home near
Maidenhead, reading messages sent from
a windmill at Nettlebed in Oxfordshire.

John Norris operated his heliograph
from the top of'a 100-foot tower which he
had erected to his own design. The walls
at the base were three feet thick and the
top was surmounted by a ball. Little
remains of the tower, or ‘the obelisk’ as it
is known locally, and most of it was

26

destroyed in 1884 when it was set on fire
by gypsies.

The receiving station at Wycombe was
probably in the church tower at West
Wycombe, erected by Lord le Despencer
at about the same time as the Camberley
tower. The churchtower is remarkable in
that it, too, is crowned by a ball, large
enough to hold several people. It was
used by members of the Hell-Fire Club
and Lord le Despencer, who before his
elevation to the peerage was Sir Francis
Dashwood, a notorious rake, entertained
them with ‘divine milk punch’ as they
admired the view from 100 feet above the
ground.

Dr Benjamin Franklin was a man of
many parts. Born in Boston, Massachu-
setts, he started his working life as a
printer, became involved in politics and
also studied science. The lightning
conductor was invented by him and it
was he who first used the electrical terms
‘positive’, ‘negative’, ‘battery’ and
‘conduc.or’ and put forward the ‘one
fluid’ theory of electricity. He was widely

Laurie Hurst, author of this article
with a model of the
Admiralty shutter telegraph.

acclaimed by scientific societies in
America and Europe, particularly in
France. He was sent to Paris by Congress
in 1776 on a diplomatic mission with the
object of obtaining economic and
military aid for America.

What is not generally known is that
Franklin was a secret agent for the British
secret service, and he was known as ‘No.
72’. The naval and military intelligence
which he collected was relayed by
devious routes to Lord Despencer at
West Wycombe. As well as being
members of the Hell-Fire Club
Despencer and Franklin had something
else in common — they had both been
Postmasters General in their own
countries.

So how did the messages pass between
Paris and Camberley? Werethey brought
by messenger from the coast or were
there other heliograph stations? Not far
from Chichester Harbour stands Racton
Monument, built in 1772 by Lord
Halifax. From it he is said to have fired
cannon salutes on public holidays while
another account says that he used it to
signal an all clear to smugglers.

On the ridge of the South Downs to the
north of Racton are the ruins of another
tower. It was built in 1774 by Sir Harry
Featherstonhaugh at Uppark to com-
memorate the launching of a scheme to
found a new colony in America to be
called Vandalia. From Uppark the tower
at Leith Hill would have been easy to see,
with the top 1,000 feet above sea-level.
Ordnance Survey ofticers testeda 22 inch
oit-burning signal lamp in 1792 from
Shooter’s Hill where there was another
tower and this was seen from Surrey’s
Leith Hill.

If a heliograph had been operated, all
these points could well have been used
and many more not mentioned in this
article. There are for instance many
towers which no longer exist shown on
old maps. Were they all part of an intelli-
gence network? Perhaps somewhere, in
some archive, there is a piece of paper
whichsays “3rd June 1778, Did this day
heliographintelligence from Dr Franklin
in Paris to Camberley” . . .

Mr L. S. Hurst is a technical officer

in the power and accommodation group
in Tunbridge Wells telephone area

and has had a lifelong

interest in visual signalling history.
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G McMorrin

British Telecom is backing a new independent company, Telecom Gold,
recently set up to promote and develop new office information technology.

Competition is the essence of
business activity, today especially
because British business needs to be
both more competitive and
productive. The office is the hub of
much of business and government
but as the cost of office
administration rapidly grows,
productivity rises slowly. British
Telecom’s new electronic mail
service meets the challenge of
improving office productivity by
offering a comprehensive range of
automated office techniques for
better communications and
information handling.

Telex, teletex and Telecom’s Bureaufax
facsimile service are all different kinds of
electronic mail. But the automated
business systems of today, and those yet
to come, are more likely to build upon the
comprehensive Dialcom computer-based

electronic mail services provided by
British Telecom through Telecom Gold
— the first of a spectrum of value-added
telecommunications for business.

Backbone of these services is Dialcom
electronic mail, providing accessible and
‘assured’” communications via the tele-
communications network, taking the hit
and miss, location and time element out
of sending and receiving information.
Telecom Gold computers process user-
to-user communications, allowing
people to receive and send messages and
other information through their own
‘electronic mailbox’.

Telecom Gold’s customers access the
Dialcom system effortlessly using their
own terminals — keyboard teleprinters,
visual display units, Prestel sets,

conventional word processors or more
sophisticated equipment incorporating
microprocessor-controlled

memories

and communicating facilities — depend-
ing on the range of services required.

Customers can call the Telecom Gold
computer over the ordinary telephone
network or through SwitchStream One,
British Telecom’s switched data service.
Each user has a unique identification and
access password which is recognised
automatically when logging into the
service. Once connected, the user’s
terminal can be operated as simply as an
everyday typewriter. Messages are sent
automatically regardless of length or
number of recipients.

Simple instructions such as send, read,
scan, forward and file provide the tools to
handle incoming and outgoing mail. The
Dialcom service responds in simple and
familiar English, and uses step-by-step,
easy-to-follow prompts. No paper copy is
created except when necessary. Mail is -
delivered and read from any location
using a wide range of terminals linked to
the mail service by the national telephone
network.

Telecom Gold can provide an exten-
sive range of Dialcom facilities, but

among the most immediate and
basic applications are the sending
and receiving of  memoranda;

announcements; report and control of
office activity; volume distribution;
drafting documents, forms processing
and the distribution and collection of
data.

Benefits are particularly valuable to
busy managers who can spend up to 70
per cent of their time communicating and
handling information. Telecom Gold’s
electronic mail enables messages to be
sent and read when needed - eliminating
the minutes or days that can be wasted
trying to contact someone. Statistics have
shown that a caller has a one in four
chance of dealing effectively with a
colleague at work first time round. With
Dialcom, the mailbox is as near as the
user’s terminal and telephone.

Information can be sent and received
anytime from any location; neither the

. user nor the recipients have to be in a (O
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particular place or at a specified time to
deal with electronic correspondence.
And there is no need to be a computer
expert to use Telecom Gold’s mail. The
first-time user needs only one hour’s
instruction to learn how to send and read
basic mail.

Telecom Gold’s Dialcom service is
aimed initially at the intra-company
communications market. Each office has
its own mailbox or mailboxes, working
like an electronic office pigeon-hole
system. An executive may have a mailbox
for his exclusive use. All incoming
messages are stored in the appropriate
mailboxes until users access them. Mail
can be automatically filed in the
computer store for later reference; files
can be scanned and tests selected and
retrieved by data, subject or sender
references.

Managers can make use of the service to
establish a personal and organisation

Dialcom training officer Linda Lofton
from Silver Spring, Maryland,
instructs Telecom Gold sales support
executive Marcia Stimson in the
many applications of the

electronic mail service.

?
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reference file where the use of a single
word or name can be established to
denote automatic distribution lists, titles
for messages, and automatic use of first
names in correspondence. Message
editing is also part of the service which
includes a check on spelling and typing
errors  against a  comprehensive
dictionary.

Other practical applications enable
users to start a message, then ‘hold’ it for
later editing, or until they have decided
how it is to be distributed and the way in
which the message will be delivered. For
example, copies can automatically be
sent to colleagues involved in a particular
project, after being read and amended by
the originator.

Telecom Gold customers can also
choose how and when their mail will be
delivered. Urgent correspondence may
be given an ‘express’ coding which
automatically displays it before any other

mail. The sender can add a ‘reply
requested’ code, asking the recipient to
respond before dealing with other mail.
Dialcom’s simultaneous transmission of
messages to several destinations
eliminates the need to prepare multiple
copies, address each individually, and
calculate the different arrival times
around the world. The system also saves
time through ‘date activation’, which
allows correspondence to be despatched
automatically on the due date without
further action by the user.

But Telecom Gold’s Dialcom offers
more than just a mailing service. An
electronic filing system helps reduce
unnecessary paper files, and this ‘filing
cabinet’ can be thoroughly scanned and
read at the push of a button. Other
options include a continually updated
public and private bulletin board,
detailing meetings, social events,
company seminars or forthcoming



sales and marketing  promotions.
Electronic mail can also offer
conferencing facilities, allowing several
people to read or supply information for
an agreed text or immediate decision-
making. Less formally, the service allows
‘chat’ between colleagues in different
locations, without interference or delay.
Other Telecom Gold features extend to
updating and cross-referencing executive
diaries: the computer plans and posts
appointments, reminders, meetings; and
airline or hotel bookings for business
trips can be quickly confirmed. In this
way, managers can consult each other’s
availability on a particular day to confirm
meetings. Private diaries are available
only to those with the access password.
Double-booking is eliminated; the
computer notifies changes in scheduled
meetings and prevents the arrangement
of business appointments during public
holidays; annual leave or at weekends.
Using the Dialcom phone message
service, a person can be appointed to
enter all telephone messages into the
system. When checking a mailbox there

STy
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Bill Thomson, Telecom Gold’s head of sales and marketing, demonstrates the simplicity

of the electronic mail service to a potential client.

is immediate notification of any phone
messages which can then be read as an
item of electronic mail. A test-formatting
service provides a full report design
facility — especially valuable for the
preparation and printing of documents,
reports, transcripts and manuals.

Telecom Gold’s development pro-
gramme is aimed at supplementing
current facilities and providing a broad
range of services. Plans for new services
include interworking with the telex
network, international direct mailing,
‘gateway’ access to other services like
Prestel, working to teletex terminals and
the ability to integrate with British
Telecom’s Telemessage and radiopaging
services.

The key to success with this new
technology is to accept that all
microprocessor-based ~ projects  are
inherently complicated. It is all too easy
to equate the small size and few
components of a microprocessor with the
simplicity of what it can do. The success
of Telecom Gold’s computer bureau
system lies in the quality and flexibility of

.Dialcom techniques and the modern

telecommunications service on which
they rely.

So the ‘office revolution’ may well be to
the 20th century what the ‘industrial
revolution’ was to the 19th century.
Phrases like ‘office automation’ and
‘office of the future’ hardly describe all
that is happening. The fact is that
organisations of every size are finding
themselves forced to change the way they
handle and communicate information.

The technology behind British
Telccom’s electronic mail service will
transform the workplace by theend of the
decade. Telecom Gold may not turn all it
touchesinto gold, but it is putting its gilt-
edged stamp on the profitability of
British industry and commerce. That
ought to be enough. @

Mr G. McMarrin is an information officer
based in Public Relations Department’s
features and information bureau.
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In the world
of business communications,
the future has %lready begun.
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Right now, digitaltechnology isrevolutionising
business — making communication faster, cheaper,
more reliable, moreflexible.

Marconihas alreadydevelopeddigital multiplex
and digital local line systems to provide high bit rate
transmission facilities for the business community,
based ontheuse of 64 kbit/s and 2 Mbit/s transmis-
sion paths. '

We are currently supplying equipment
for British Telecom’s revolutionary Kilostream

4

&b Marconi

Communication Systems

and Megastream services, which will bring digital
leased line facilities to all the country’s main
business areas.

Acompany willsoonbe abletohandleallitsin-
house data, telex, speech, facsimile, word processing
and conference needs on highly economical, digital
leasedlines.

WithMarconithe future has already begun.

For full details contact Brian Bowsher on
0245 353221.

)

Marconi Communication Systems Limited, Chelmsford, Essex CM1 1PL, England. Telephone: (0245} 353221. Telex: 99201. A GEC-Marconi Electronics Company.
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BOOST FOR TELEX

A brand new £8 million computer-
controlled telex exchange -
probably the world’s largest — was
handed over to British Telecom
International (BTI) in February
by Plessey Controls. This all-
electronic exchange, installed and
commissioned on schedule in
Keybridge House, London, will
transmit telex messages between
Britain’s 90,000 telex customers
and more than a million users in 170
other countries overseas.

With its computer (stored program)
control, this new addition to BTI’s
network of international telex exchanges
will offer faster service and new facilities
for Britain’s telex users. In particular, it
will be capable of storing telex messages
which cannot be transmitted on demand
and will automatically re-transmit them
later, enabling customers to overcome
intercontinental time differences and
congestion in overseas networks.

Mr Jim Hodgson, managing director of
BTI, said the new exchange was the
forerunner of a whole new range of
modern digital text-transmission services
on international routes, which BTI is
providing to help Britain maintain its
position as a major trading nation. Mr
Hodgson went on: “These services will
increasingly put information technology

at the service of the international
business community. The list of overseas
destinations to which our international
packet switched service (IPSS) is
available is growing all the time, and
customers can now link up to it through
the inland packet-switching service
SwitchStream One. From next year,
IPSS will provide international links for
the extension of teletex, the new high
speed text service for communicating
word processors, starting within the UK
this year.”

He said BTI was also in the forefront
with plans to link its digital services in the
UK with similar facilities in other
countries now being progressively
introduced. This new international telex
exchange at Keybridge House was the
first of a series of major steps being taken
to bring modern, fast, reliable tele-
communications services to British
businessmen with overseas interests.

Initially, the new telex exchange will
provide 11,000 extra connections to
Europe and beyond, increasing existing
capacity by 30 per cent in order to keep
pace with the rapid growth of
international telex calls. Eventually it
could be expanded to 27,000 lines.

Calls will be set up faster, in only a
fraction of the time taken by
electromechanical gateway exchanges. If

Below left: Technician Geoff Yates who helped prepare

the new exchange for public service, discusses the operation of the
equipment’s computer supervising system with

Mr Jim Hodgson, managing director of British Telecom International.

Below right: Dennis Rafferty, also a technician, works at a temporary
operator position set up for test purposes while in the background
Trevor Callum makes a test connection into a telex circuit at the jackfield.

at the first try the call does not get
through, the exchange will automatically
make further attempts without the caller
redialling. The exchange will also offer a
store-and-forward facility which allows it
to be instructed to store a particular
message for transmission later, when
international lines are less busy.

Multi-address will be available, in
which the exchange automatically sends
the same message to more than one
customer. The message is held in store in
the exchange until the sender has
transmitted the telex numbers of all the
destinations. After the caller has
finished, the exchange «calls these
numbers automatically and transmits the
message to each of the recipients in
turn.

Associated with the exchange iIn
Keybridge House is a new centre for
checking all lines into and out of the
exchange. The centre enables engineers
to keep watch on the circuits round the
clock. A transmission link developing a
fault is pinpointed by an automatic
indicator light and engineers are then
able to connect test equipment to find the
trouble. Faults can be spotted and dealt
with immediately, minimising service
interruption.

Last year, telex calls to and from Europe
increased by two per cent while
intercontinental calls rose by 13 per cent.
Over 99 per cent are autotelex calls, set
up directly by users without the help of
an international telex operator,

British Telecom Journal, Spring 1982
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HAVE YOU ASKED
BRITISH TELECOM
FOR YOUR PUMA?

PUMA. The revolutionary word-processing
~ telex terminal giving you...

MlC roprocessor memory

i # Al s SR ” Ultra-fast editing

Automatic dlallmg

Built-in directory

~ Electronic tabbing

PUMA; Quiet. Beautiful.
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Phone BRITISH TELECOM Telex Sales (they rent ’em)
Or TREND (we make em).. Telex: 849408 (Trend G)- Tel: (06285) 24977

PUMA-a Trade Mark of British Telecom
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System X orders

A new batch of 29 System X digital ex-
changes has been ordered by British
Telecom from its three British manufac-
turers bringing to 50 the number of
System X units so far ordered or already
supplied.

The new exchanges will be introduced
over the next two years in the Birming-
ham, Coventry, Edinburgh, Guildford,
Liverpool, Manchester, Newcastle-on-
Tyne and Nottingham areas and will
form part of British Telecom’s annual in-
vestment of £700 to £800 million in ad-
vanced exchange equipment.

And for the first time, two System X ex»
changes have been digitally intercon-
nected. The two exchanges are Cam-
bridge and nearby Arrington, where
customers have already noticed faster
dialling to numbers on their own ex-
change.

The development is a highly important
milestone towards a national digital net-
work and, with a third System X unit at
Cambridge called an operations and
maintenance centre, will be the first
demonstration in public service of the in-
tegrated concept underlying the System
X network of the future.

Half-year profits

British Telecom has announced £140
million profits for the half year up to 30
September 1981. There was a £19
millionloss in the comparable six months
to September 1980 when British
Telecom was part of the Post Office.
Price increases in November 1980,
needed to meet Government financial
targets, contributed to the half-year
figures. At present, British Telecom
finances about 85 per cent of its invest-
ment programme from its own cash flow.

Communications ’82
British Telecom unveiled its new text
editing teleprinters Cheetah and Puma at
the Communications *82 exhibition held
at the National Exhibition Centre,
Birmingham in April.

The display was the biggest presenta-
tion of business products and services
since the corporation’s formation last
October. Supporting the ‘information
technology’ theme, the stand incor-
porated exhibits on teletex and the new
X-Stream digital business services as well
as the new advanced call-connect systems
- Monarch, Regent and Herald.

British Telecom also demonstrated its
fibre optics and microelectronics

nolonger aproblem to British Telecom
engineers following the arrival of new
vehicles in Scotland which can suck

-~

out 2,000 gallons in about half-an-hour.

The vehicles have twin 400 gallon
tanks with one holding fresh water and
the otherused forcollecting the slurry.

developed by Martlesham as well as pro-
gress in international satellite services
and offshore radio links.

Man from Mars

British Telecom has appointed a top
commercial salesman to spearhead its
revitalised sales force. He is Mr Peter
Chamberlain who has joined the corpora-
tion from Rank Xerox and Mars Limited
as director of sales for business products
and systems. s

Mr Chamberlain (39) will be in charge
of the new sales force set up under British
Telecom Enterprises which is geared
towards reacting quickly to marketing
conditions.

TV by satellite

British Telecom, with two other com-
panies, Marconi and British Aerospace,
have announced plans to provide
Britain’s first national broadcasting and
telecommunications satellite system to
be known as United Satellites.

Giving details early in March, the
Home Secretary said that the system
would open the way for important new
industrial and service developments in
broadcasting and telecommunications.

Already, the three companies have look-
ed at the potential markets and have
studied the technical and operational re-
quirements of such a system with
Government departments and other
organisations.

Through their collaboration, the three
parties propose to become the suppliers
of the first British direct broadcasting
and telecommunications satellite system,
as well as promotingsystemsand services
in the world market.

Telegrams stop . . .

The 112-year-old inland telegram service
is to be withdrawn from October this
year. Much of the traffic will be taken
over by the new telemessage service,
which was introduced last October.

The telegram service, underpriced and
underused, has been running at a loss for
many years. In thelast full financial year,
1980/81, the service lost £50 million, of
which £20 million was due to the inland
side alone.

Also coming toanend will be the facility
to accept international telegrams over the
counter as well as hand deliveries,
although customers will still be able to

send international telegrams by using O

33



There’s onlyone CHAMP in the
world of interconnection.

Tried and tested in numerous field applications But connectors are only part of the story.
CHAMP PO 226 connectors give you the AMP has the most comprehensive range of
widest choice of interconnectionequipment matched tooling for production runs, on-site field
currently available in the communication applications, or repair work. And with AMP
industries. So whether it's cable to cable, cable tooling cvery termination, from first to last, will
to panel, or cable to printed circuit board, be of identical high quality. Combining AMP
CHAMP PO 226 connectors have the style you precision hand, or machine tools with CHAMP
need in 24, 36, 50 or 64 ways. connectors gives you the best connection package
CHAMP PO 226, first to receive full approval to currently availablc.

Post Office specification D2635 and remains the To see how the CHAMP interconnection

most effective connector of its type, when used package can help you, contact AMP of Great
with AMP matched tooling. Britain Ltd., Terminal House, Merrion Avenue,
And that’s not all. The entire CHAMP Stanmore HA7 4RS or telephone 01-954 2356.

connector family gives you a full choice of styles,
suitable for mostapplicationsin the field of
tclecommunications.

CHAMP-LATCH connectors for .050" ribbon
cable, uscdin data systems canbe mass terminated
at the lowest cost, without expensive wire
preparation.

CHAMP ACTION PIN connectors featurc - . P
compliant pintechnology, to give a -
reliable solderless backplane for printed
circuit boards and preventing damage
to plated-through holes.

CHAMP right angle printed circuit A
board connectors allow increased

packaging density. These connectors ]
have a right angle board mounted "
housing, which is fully compatiblc with <&,
Standard CHAMP assemblies. y
CHAMP connectors that meet 7 g
the IEEE 488 specification, &
come in complete assemblies
of two pre-assembled ‘back |
to back’ 24 position
conncctors ready to use; or
alternatively in kit form.
CHAMP connectors meet all
the interconnection needs
for different housings,
mounts and cable types for
the communications
industry.

\ £

AP means productivity. ) /)]
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either their telephone or telex machine.

In 1980/81, just two million inland
telegrams were sent — compared with 50
million in 1950 — while international
telegrams last year amounted to 9.4
million compared with 20.8 million in
1968.

Contracts

Newbury Laboratories — Nearly
£500,000 for more than 550 visual
display units and matrix printer ter-
minals for a wide variety of management,
scientific and technical applications.
TMC - Nearly £10 million for the
design, development, manufacture and
installation of new equipment for use in
main telephone exchanges. Called the
supplementary service exchange (SSX),
the equipment will be installed in some
100 main exchanges and is based on the
Herald small business system exchange
design.

Toronto Iron Works (USA) — £2.6
million for two new antennae at Madley
earth station.

Standard Telephones and Cables ~
For a third order worth £2.5 million for
subscriber carrier equipment allowing
single customers to have two indepen-
dent telephones on the same line.

GEC Telecommunications — £8.3
million for digital and analogue multi-
plex and line equipment to be manufac-
tured in the company’s Coventry factory.
Also £20 million for the advance
microprocessor-controlled Monarch 120
PABX, which will also be made at
Coventry.

Maitel — £15 million for an extension to
an existing contract currently valued at
£10 million for the supply of Regent
private automatic branch exchange
(PABX) equipment. A further contract
worth £1.5 million has been placed for
the supply of a British Telecom version
of the Super 10 PABX equipment.
Ferranti — Two orders worth a total of
£2 million for two networks for use in the
telecoms on-line data (Told) and thé new
mechanised order handling (MOH)
systems. o
International Design and Construc-
tion — £1.6 million for civil engineering
works at Madley earth station.
Multitone Electronics — The recent
contract for a further 40,000 of its
RPR300 wide-area radiopagers brings
the total value of orders placed for
Multitone radiopagers to more than £10
million. The new contract is the largest
order ever placed by British Telecom for
radiopagers with a single supplier.

ITT Business Systems — Up to £23
million for the new I'TT 3000 electronic
teleprinter — known as Cheetah — and its
associated equipment. The initial con-

tract for these screen-based telex ter-
minals runs for one year.

Plessey Office Systems — £20 million
for Monarch 120 — the most advanced
digital electronic private automatic
branch exchange of its kind in the world.
The PABXs will be made at the com-
pany’s Beeston factory.

DCC - More than £2% million for the
supply of advanced digital signal process-
ing equipment to be installed at Madley
earth station.

Ferranti — £1.5 million for transport-
able radio equipment to provide tem-
porary provision or emergency replace-
ment of existing British Telecom micro-
wave radio links.

Plessey Controls — £950,000 for a store
and forward system for Keybridge House
telex exchange.

Phones on offer

For the first time ever, telephones were
being sold by British Telecom at this
year’s Ideal Home Exhibition, held at
Earl’s Court in London. First to buy
telephones at the stand were a couple
from Hertfordshire who bought two
telephones — the Ericofon 600 and the
brand-new microchip Sceptre 100,
available on order to London, North East
and Midlands customers only.

The stand featured British Telecom’s
extensive range of standard telephones,
plus its special range, radiopagers, the
blue payphone and the cardphone as well

as Prestel and aids for the handicapped.
Prominently featured was the new plug
and socket system, which was being
offered with the telephones sold at the
exhibition. Visitors wereableto try many
of the new telephones and listen to a
message recorded by actor Rodney
Bewes and actress Felicity Kendall.

Enter Sceptre

A new, sophisticated telephone — Sceptre
100 — has been introduced by British
Telecom to meet the market for advanced
instruments. The new telephone is being
marketed initially in London, but is be-
ing made available in other regions as
soon as possible.

Provided in two colour combinations,
two-tone blue and two-tone beige, Scep-
tre 100 was designed and developed by
British Telecom, and is a microproces-
sor-controlled, fully electronic, press-
button telephone. It features an eight-
digit liquid crystal display witha ‘roll-on’
capability which allows up to 16 digits to
be recalled from memory and displayed.
There are nine features in addition to the
basic telephone service including reper-
tory callmaking, a call timer and a digital
clock.

Fiche for sale

The first stage in the transfer of Britain’s
86 alphabetical paper directories to
microfiche form has begun with the con-
version of the London directories, plus a

The Eiger is just one in a wide range of residential and business
telephones on view and on sale earlier this year

hie i

at the Daily Mail Ideal Home Exhibition. See ‘Phones on offer’.
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further seven from around the country.

A full set of microfiche directories —
about 500 postcard-sized sheets — will
take up just three inches of shelf space
when fitted into three A4-sized binders
— compared with the seven feet of shelf
space taken up by one hundredweight of
paper directories.

The new fiche directories are aimed
primarily at businesses already using
microfiche for other purposes, although
others already holding large numbers of
directories may find it economic to buy
viewers and change to microfiche. As
well as saving space, microfiche works
out cheaper — an extra paper directory
costing £2.50 compared with the fiche
equivalent at £1.15.

British Telecom intends to provide
special computer-compiled directories
on microfiche in the future. Based on
market research, they are expected to
cover business needs in the larger cities
but are likely to be more expensive than
the standard fiche directories.

Journal’s top honour
British  Telecom Fournal has won an
Award of Excellence in the 1982 Editing
for Industry competition sponsored by
the British Association of Industrial
Editors.

The Journal was placed second out of 18
entries in the class for internal magazines
with circulations of more than 10,000.
Around 50,000 of the 69,000 copies dis-
tributed each quarter are bought by
British Telecom staff, while the
remainder are taken by overseas admin-
istrations, educational establishments,
and industry.

Judges based their conclusions on con-
tent, standard of copy, presentation,
design, use of headlines and illustrations.

Yes to ‘Buzby’ bond

Chairman Sir George Jefferson has
welcomed the Government’s decision in
principle to allow the corporation to issue

profit-related bonds. Recalling that he
had consistently stressed the need for
greater flexibility in borrowing, he said
that the issue of a bond was an important
step in that direction. The opening up of
telecommunications to competition
made it more important than ever to be
able to borrow at a time and in a way
based on the need to be market
responsive.

Martlesham Enterprises
A new company, Martlesham Enter-
prises, has been set up by British
Telecom in partnership with merchant
bankers Lazard Brothers and three other
organisations to exploit spin-off ideas
from  British Telecom Research
Laboratories at Martlesham Heath. It is
the first venture of its kind and has been
established under the recent legislation
which allows British Telecom to form
partnerships in commercial enterprises.
The first idea being discussed is a new
materials process, invented by a
Martlesham scientist, for improving
semi-conductors. Martlesham Enter-
prises is a financial holding company, for
identifying and sponsoring the new vén-
tures, and will probably be responsible
for setting up several companies in the
first two or three years. Individual
shareholders will be free to provide funds
for the venture companies as well as for
the holding company itself. The inventor
of the idea or process will normally leave
BT to join the new company.

Intelsat order
Five new Intelsat VI telecommunications
satellites, each capable of carrying up to
33,000 simultaneous telephone calls, as
well as several television pictures, have
been ordered by the 106-member Inter-
national Telecommunications Satellite
Organisation (Intelsat) from the Hughes
Aircraft Company.

The £350 million order will also benefit
British Aerospace, a major subcontractor

for the project. British Telecom, which
has the second largest shareholding in In-
telsat at 11.3 per cent, has welcomed the
contract for the new digital technology
satellites, the first of which is due to be
delivered in 1986.

In brief ...

A brand new electronic microprocessor-
controlled teleprinter with a visual
display screen — known as Cheetah — has
been launched by British Telecom. Its
many extra facilities include off-line
message preparation, editing, short code
calling and automatic pagination.

*  x %
The Central Electricity Generating
Board has placed a £300,000 order for
1,000 miles of British Telecom’s
MegaStream digital private circuit links.
It is the first major order for one of the
new X-Stream business services.

*  x %
Two new recorded information services
have been introduced by British
Telecom. Traveline is aimed at people on
the move and warns of problems caused
by roadworks, cancellations, accidents
and strikes. Starline is a new horoscope
service and is presented in co-operation
with Woman magazine, The three-
minute message include star trends for
cach day for all 12 signs of the zodiac.

S T
Business customers with Japanese con-
nections now have two new services. The
British Telcom Bureaufax facsimile ser-
vice and the international packet swit-
ching service (IPSS) have been extended
to provide service to Japan.

*x x %
Another satellite earth station antenna
has been installed on a London roof. The
£3 million Project Universe, for whom
the antenna has been erected, will use a
European test satellite (OTS) to link
computer terminals at six UK sites to test
a possible application of SatStream, due
to be offered to businessmen in 1984.

the
2ZTEK 75312 Multi - Frequency
Test Instrument

Multi-Frequency Test Equipment
from ELMI

Other instruments in the ELMI range

* EVENT RECORDER

* MFC SIGNALLING METER

* MFC DISPLAY
* PUSH BUTTON DIAL TESTER

* TELEPHONE CHARGE ANALYSERS

* TRAFFIC RECORDER

* MFC SIGNALLING GENERATOR

DANBRIDGE'

DANBRIDGE (U.K.) LTD.
Sherwood House,
High Street.
Crowthorne, Berks,

Telephone:
CROWTHORNE (034 46) 2369.
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oracompan _
elex bill over15000.
i@ message Is clear.

CUT LOSTa
WITH A

You don't have to be a big user of
telex to be able to cut your costs and
improve your communications with a
TELEX MANAGER.

With prices from £8,500 it will pay
for itself quicker than you dared to
hope.

This is a new concept in telex.

It means telexces can be sent and
reccived anywhere in your
organisation. Between departments.
Or long distance. And all without any
paper tape to jam or tear or get mixed
up. It is so easy to use that no one need
be frightened of sending a telex.

Telex messages arc created at quiet,
good looking display terminals with
casy-to-read characters—a well known
Ferranti feature. Text editing facilities
malke it casy to get the messages
correct,and you can lay them out
clearly so that they're easily
understood.

Youdon’t need to know how to
send a telex and you needn’t keep
diallingbusylines. TELEX MANAGER
looks after all thatand makes the call as
short as possible to save youcosts,sorts
out priorities—sends the most urgent
messages first. It will send the same
telex to many different places on one
word from you.

As for incoming messages, they are
accepted without interrupting the
operation of the terminal, and can be
sent straight to the department that
wants them.

TELEX MANAGER is great for a
busy telex system and can grow to offer
all its advanced facilities to meet larger
message switching applications.

Check your telex bill now and
you’ll get the message.

TELEX MANAGER

A new conceptin telex

with

TELEX MANALER

| of telex with TELEX MANAGER

I Name

Position

Company

Tel: Telex:

Ferranti Computer Systems Limited,
Simonsway, Wythenshawe,
Manchester M225LA

Tel: 061-499 3355 Telex: 668084

I
I
I
I
| Address
I
I
|
I
I

 FERRANTI

| Computer Systems

L e
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Are you keeping
abreast of
developments in
the expanding
world of
telecommunications?

Why not make
sure you keep in
the picture by
taking out a
regular
subscription to
British Telecom
Journal?

The award-
winning Journal,
published by
British Telecom, is
highly respected
and widely read
both at home and
abroad and is
essential reading
for all those who
need to know
what is going on.

*Make sure of
your regular copy
now by ringing
01-357 2930.

A Special Range Telephone

All-electronic one-piece telephone
Made in Switzerland by

gfeller .

Suppliedto
British Telecom by

Wt + W T

«Old Registry House», 70 Aldborough Road South, Seven Kings, llford, Essex, 1G3 8EX

xvii



ELECTRONIC CONVERSION
EQUIPMENT

% Transvertors
Y Power Frequency
Changers

% DC to DC Voltage
Convertors

% AC-DC Power
Units

Valradio Ltd., Browells Lane,
Feltham, Middlesex, England.
Tel. 01-890 4242 & 4837
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Features

' * 5 x7and 5 x {0 dot matrix plus cursor [ ®
* Single +SV power supply
* On-board contral LSt (HD44780)
* Powerful control carnrmands - Display clear - Cursor home

Display shift-Display data read/write etc.—Just like a VDU

* Micreprocessor-compatible data bus intecface (8 bitor 4 bit) ln a Word’ reliability

* Exceptionally low power consumption (2 milliamps)
* Extremely compact and light weight

Sales Office: HitachiElectronicComponents (UK) Ltd, 221-225. Station Road. Harrow. Middlesex.Telephane: 01 861 1414 Telex: 936293

UK DISTRIBUTORS
Dialogue Distribution Ltd. Famell Electronic Components Ltd. Gothic Electronic Components Ltd, Impulse Electronics Ltd, Macro Marketing Ltd,

Watchmore Road., Canal Road. PO Box 301, Croudace House. Burnham Lane.

Camberley. Leeds LS$122TU Beacon House. Godstone Road. Slough,

Surrey Telephone: 0532 636311 8 Hampton Street, Caterham, Berks. SL16LN

Telephone: 0276 682001  Telex: 55147 Birmingham Surrey CR3 6XQ Telephone: 062 86 4422

Telex: 858344 Telephone: 021236 4921 Telephone: 0883 40325 Telex: 847945
Telex: 338731 Telex: 291496

Perex cartridge data storage

The Perex Perifile 8000 Seriesof @ IEEE, RS232 or Parallel interfaces
Ya" cartridge datastoragedevices @ Buffer protect and power fail facility

offer an extremely rugged, high @ Rack mount, desk top or naked drive configurations
quality solution to your data @ Remote or local operation

storage applications with the @ Non-stop recording or file structure facility

following features: @ Operates from 12V DC or 240V mains power supply

Sintrom Electronics

: Sintrom Electronics Ltd m
Arkwright Road, Reading, Berks RG2 OLS ——
ORIV  Tel: Reading (0734) 85464 Telex. 847395
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The secret of NORTON'S success is that
we are involved with everything that is
telecommunications.

And in literally every aspect of it: for example
from Strowger enlargements and the latest
digital PABX systems to the most advanced
microwave turnkey projects.

Consider these facts.

We've installed more than one million PAX
and PABX lines over the past ten years.
Norton is now fully approved by
British Telecom for the supply and installation
of PABX3 & 4 equipment to the BT network.

We are a national UK distributor for Mitel and

market Tellabs peripheral equipment in the
UK, Eire and the Middle East.

We now manufacture our own range of
call data loggers.

And as technology advances, we aim to keep
one step ahead, offering the latest developments
quickly, competitively and reliably.

After all, we are totally telecommunications.

N

NORTON

Norton Telecommunications Limited
Norton House, Bilton Way, Luton, Bedfordshire LUI 1UU
Tel: Luton (0582) 416444 Telex: 826955

Other UK offices at Bristol, Hinckley and Stockport,
Associate companies in Eire and the Middle East.




Announcing the most

powerful computer
inthe GEC4000 Series.

The 32-bit GEC 4090.

Standing high and mighty at the top of the GEC 4000

Series, the GEC 4090 is more than twice as powerful as the
. GEC 4085 yet compatible with current GEC software and

peripherals.

Nine languages and Nucleus

Like all GEC 4000 Series machines, the GEC 4090
has a 9 language capability and is equipped with Nucleus.
This award-winning central executive of the operating system
isimplemented not in software, but hardware. It handles
important internal computer functions
of protection, short term scheduling,
memory management, input/output
handling, semaphores and interprocess
handling.

There the similarity (but notthe
compatibility) with other GEC 4000
machines ends.
32-bit wide store highway

Unlike other GEC 4000
machines, the GEC 4090 has a 32-bit
wide store highway, a 32-bit wide mill for
integer operations, a 64-bit wide mill for
floating pointoperationsand 16
Kilobytes of high speed cache storage
normally achieving a 98% hit rate on
processor bound jobs.

4 Megabytes of main store

Unliketheothers,the GEC 4090 hasup to 4
Megabytes of main store and 256 Megabytes of virtual
system memory.

Comprehensive diagnostic facilities provided from the
operator'sconsole include self-test capability.
Long on advantages, short on delivery dates

Combining inherent reliability with extensive security
of operation, you'il find GEC 4000s powering Prestel,*
steering radio-telescopes, flying high in
Nimrods as part of NATO and fulfilling
vital industrial functions. '

Designed, developed and
manufacturedin Britain, the new GEC
4090 isavailable on conveniently short
delivery dates. An even more powerful
reason for you to talk to GEC Computers.

Right from the start.

For more information contact
Tony Matthews (Ext 3799) or for Export,
David Finlay (Ext 3807) on
01-953 2030.

* Prestel and the Prestel symbol are trade marks of the
British Tetecom viewdata service.

GEC Computers &

SEC

Right from the start

o

GEC Computers Limited
Elstree Way, Borehamwood, Herts WD6 1RX.
Telephone: 01-953 2030. Telex: 22777.

Holding Company. The General Electric Company Limited of England.




System ....

Simply the most efficient, cost
effective and strongest tool
storage equipment for
automotive workshops and
stores. Recommended by many
leading vehicle manufacturers.

= Full details from
saa The Lockpanel Co Ltd
a  Kingshill Industrial Estate

Bude

Cornwall

Tel (0288) 2822

Telex 42748

c
mER

For details on our full range of winche
Fairey Winches Limited

ABBEY RISE, WHITCHURCH ROAD, TAVISTOCK, DEVON, PL19 9DR ENGLAND.
Phone: TAVISTOCK (0822) 4101/7. Telex: 45324
(A member of the Fairey Holdings Group of Companies)

\.

Twin capstan winch as supplied to
British Telecom,
has several unique features

Infinitely variable speed control.

Extremely sensitive inching facility even under full load.
Rope speeds up to 70 metres per minute.

Twin variable grooved capstans take full working [oad giving
smooth, even line pull at all speeds.

Standard drum hold 550 metres of 8mm cable — more if
required.

Fixed tension on storage drum, independent of load at
capstan, gives correct lay of cable without crushing or
pinching ensuring longer cable life.

Winch unit can be mounted independently of storage drum
leaving floor space clear for personnel, payload, etc.
Multi-direction pull.

APPLICATIONS

s please contact:

Underground cable laying
Power line construction
Forestry

Recovery

Civil engineering

Mining

Oil industry

Marine

Military use
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Who’s storing the mind?

The security man prowls through
the darkened building. Is the business
asleep?

After midnight, when the lowest
phone rates operate and the computer is
under-employed, the SE Data Auto Caller
establishes modem contact with the
out-stations through a series of
pre-programmed calls.

Dalily reports, sales figures, stock
movements are all fed to the computer by
the automatically connected modem link.
Before the shops or branches open next
morning, a complete set of instructions,
accurately based on the latest field
information, is ready when people start
waork.

Automated Data transfer by
autodialling is just one of the many ways
SE can give you a profitable head-start on
allthose companies that close down when
the staff go home. Come and talk to SE
about all your Data Communication
needs. Let's discuss your particular
problems so that we can work with you to
make your business more profitable.
Whatever your requirements, we can
match our schedules to make sure you get
exactly what you need when you want it.

THORN EMI Datatech Ltd

Data Communications Division

Spur Rd., Feltham, Middx. TW14 0TD
Tel: 01-890 1477 Telex 23995.
ATHORN EMI company

THORN EMI
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Ple

Britains
J8million new
international
telex gateway
~1sready. |

ssey were right

on schedule,

The largest computer-controlled
telex exchange in Britain—and
Frobably the world -is now success-
ully installed.

At Keybridge House, London,
the £ 8 million exchange supplied by
Plessey Controls will increase
Britain’s overseas telex capacity by
30 per cent.

It uses Plessey 4660/90 stored
program control - the latest Plessey
system for telex and data switching.

That helps to give it an ultimate
27,000 circuits - enabling up to 100
new calls per second.

In telex, it’s a new landmark.
Designed and installed - right on
time - by Plessey.

Plessey Controls Limited, Sopers Lane, Poole, Dorset
United Kingdom BH17 7ER.
Telephone: Poole (0202) 675161 Telex: 41272

PLESSEY
CONTROLS
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The ldeal Contact

The Gentech
miniature
range

The ideal contact is a mercury
wetted relay from Gentech International. The Gentech
G40/50 miniature range is one of the biggest ranges
available, with pin configurations offset and in line and
various coil terminations. Packaged in open frame,
with magnetic screen and encapsulated forms.
Available in multiple Form A, B and C—with new -
sensitive Form A option. The Gentech collection
also includes DIP Form A and Form C
mercury wetted relays and 159-169 2 amp
Form C and Form D capability, specially
Cesigned for telecommunications.

Gentech International

Gentech International Ltd.,
Grangestone Industrial Estate, )

Girvan, Ayrshire, KA26 9PS, Scotland.
Telephone: (0465) 3581. Telex: 778500.

Data
Devices

LOM-18 Synchronous Iransformer GPW Electronics today provide a wide

coupled modem for use up to 12 mites

8600 bps or 17 mites at 2400 bps with full
diagnostics. Speed range 1800 to 19200.

EASI-1Bor2 Asynchronous to
synchronous converter atlows
asynchronous devices (terminats) to be
connected to synchronous modems and
vice versa. Speeds 150 1o 19200.

232/3600 LA or 232/3650 LA Fult
duptex line adaptor interface unit which
converts 1200/2400 18M bi-potar dala to
EIA NRZ data and vice versa for use with
normat V24/V28 modem elc.

PRS-2o0r30r4 Concentrates 2, 4
or 8 data ports or terminais into one port.

CG~2 Synchronous to asynchronous
converter permits the interconnection of
synchronous DTE to asynchronous
modem and vice versa. Speed to

19200 bps.

range of inexpensive data modules to
resolve problems associated with data and
communications networks.

Our limited distance modems also
include the asynchronous LOM-4 and
synchronous or asynchronous LDM-5in
addition to the modem eliminator ME-3.
All three modules are rack mountable in the
same shelf, which hotds up to 16 devices.
Contact GPW today, we may already have
the answer to your problem.

GPW Electronics Limited

GPW

55 Cobham Rd, Ferndown Industrial Estate,
Ferndown, Wimborne, Dorset BH21 7RA
Telephone (0202) 893888 Telex 417111
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. Quite

impartially,

we believe
we offer

‘the best
advice.

British Telconsult is the consultancy If you want to know more about us, call
service of British Telecom. And because we 01-588 3013 (or if calling from outside the
have no manufacturing interests, we are United Kingdom +441 588 3013).
quiteimpartial when it comesto providinga  Telex: 887523.
consultancy service for the latest develop- Oryoucanwritetousat BritishTelconsult,
ments in telecommunications. 55 Old Broad Street, London ECRM 1RX, UK.

At present we are involved with 47 ,
countries round the world covering every -

aspect of telecomrmunications business, from -r.E LCO N S U I..-r.

SW'ltChing and tPaIlSI'nlSSlOIl tro adInin.\StPa.tlon The Consultancy Service of British Telecom
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Metal fabrications and electro-mechanical
assemblies to customers’ requirements, approved
to British Telecom and Ministry of Defence

standard.

Typical 19” rack, one of
several types manufactured
suitable for mounting 19"
shelves or 8- and 4-unit
TEP-1E shelf units, with or
without doors.

Ask us to quote for your
requirements.

Datel cases to
Post Office and
contractors’
requirements.

po
c.oﬁ\‘bc"‘)‘
*TEP-1E “e}e 6,‘)(\
Rack 80A, 8- and 4-unit shelves in full production. Detailed .&q‘,(‘ (\6@‘
leaflet on request. ” \\%‘q’b‘c}fb
¥TEP-1E is a Registered Trade Mark of the Post Office. i 0\\6606‘.)\
K

) = )
Herman Smith ™ S on. Dudy.

(BEurocraft) Ltd. = P Tel: Dudley (0384) 52791,

A member of the Herman Smith Group of Companies

British Telecom Journal is printed by Alabaster Passmore & Sons I.td, London and Maidstone, and is published quarterly in February,
May, August and November by British Telecommunications.




Signal Generators from Marconi,
They will change your way of thinking.

Think about testing receivers
quickly. Wouldn't it speed
your operations if all your
signal generators gave the
same answers and if your
operators could recall
complete test settings at the
touch of a button even after
the instrument had been
switched off. Or when setting
up a GPIB system, wouldn’t
you like your controller to be
able to learn the settings of
the generator.

Think about maintaining
your signal generator easily.
How much down time could
microprocessor assisted
fault diagnosis and
recalibration from the GPIB
or front panel save you?
Wouldn’t you like the
reliability of a cool-running
instrument, with no noisy fan
to maintain.

Think about cost...would

SUPPLY MOD
ON INPUT/OUTPUT

2018 and 2019 Well Worth Thinking About

80kHz to 520MHz or 80kHz to 1040MHz frequency coverage

Non-volatile memory Save operator time — recall up to 50 settings
at any time — even after switch off

RF Level offset Save arguments — standardise your microvolt
and compensate for cable losses

GPIB Talker facility Save program preparation time — let the GPIB
controller learn the instrument settings

Reverse Power Protection Save maintenance costs — no more burnt out
attenuators to repair

Recalibration via Keyboard Saverecalibration costs — adjust r.f. level and

or GPIB f.m. deviation calibration without removing
the covers

Fully programmable Save measurement time — automate your
testing

a quality signal generator
giving all this with wide
frequency coverage and 10Hz

trenyoscanatioar . IMArGONI

Marconi have a pleasant instruments
surprise for you! Marconi Instruments Ltd.
Contact Marconi today — Llongacres(,)St. Albans, Hlerts, UK.
: Telephone: 0727 59292 Telex: 23350
they _wul_l change your way FRANCE: Telephone: (1) 687-36-25
of thinking. GERMANY: Telephone: (089) 84 50 85

RF OUTPUT 800
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