


Making light conversation 
on the plione. 

Working at the speed oflight is nothing new for 
Plessey. 

Plessey scientists, designers and engineers have 
been developing new fibre optic telephone transmission 
for over a decade, combining the technologies of digital 
multiplexing, line systems, opto-electronic devices and 
optical fibre connectors to create optical fibre transmission 
systems second to none. 

In putting its unsurpassed fibre optics expertise to 
work, Plessey has scored a number of notable firsts. 

T hey include the first optical fibre system put into 
normal traffic service in the UK. Also the first long 
wavelength optical fibre system in normal traffic service 
in the world. Plessey was responsible, too, for Britain's 
longest optical fibre link. 

And now British Telecom has awarded Plessey the 
contract for a 565Mbit/s system between Nottingham 

and Sheffield - believed to be the first of its kind ordered 
anywhere in the world for commercial use. It's capable of 
carrying 7680 telephone channels on a single fibre. 

T his leadership in technology has won Plessey 
more than half ofBritish Telecom's optical fibre system 
contracts for the UK public network. 

To find out more, contact: Transmission Division, 
Plessey Telecommunications Limited, Beeston, 
Nottingham NG9 ILA. Tel: Nottingham (0602) 254831, 
Ext. 3542. Telex: 37201. 
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Modern electronic circuits and equipment need better 
protection against voltage overloads and especially from high­
energy transients. The Semitron foldback diode is the most 
up-to-date answer to transient protection, with its outstanding 
clamp capability. A simple, two-terminal construction, it is 
now widely used, especially in telecommunications 
equipment. . 

The unique Semitron design enables the reverse biased 
junction to avalanche normally. Enhancement from the forward­
biased side of the chip lowers avalanche voltage by about thirty 
per cent when conducting 1 OOmA. The voltage level is 
maintained even when the avalanche current exceeds this. 

Semitron achieves cost savings by enabling the designer to 
use a narrow band between stand-off and clamp conditions, 
permitting the use of lower voltage transistors or circuits. 
Moreover the all critical turn-on time is very fast, typically as 
short as 1 ns - fast enough to protect tomorrow's high speed 
digital circuits. 

Semitron foldback diodes are of simple construction, 
encapsulated in the majority of popular diode packages, glass­
to-metal and plastic, and of 1 to 75W continuous dissipation. 

For further information write to Semitron Cricklade Limited, 
Cricklade, Swindon, Wiltshire SN6 6HQ. 
Tel. (0793) 751151. Telex: 44848. 

Semitron - Putting protection into perspective 



Why Mitel telephone 
switchboards can meet 
your needs so preciselJ 

Whatever your business, however big or 
small, you cannot run it at peak efficiency 
without efficient communications. And the 
starting point is an efficient telephone 
system. Saving your 
time, space, energy, and 
money. 

That's precisely 
what the revolutionary 
Mitel Superswitch ™ 

advanced electronic 
telephone switchboards 
give you. 

Because, right from 
their inception, they 
have been designed 
specifically to provide 
more efficient communications and to out­
perform comparable systems on the market. 

They offer more facilities more reliably. 
They're easier to install, operate and 
maintain. They save your time, space, 
energy, money. 

Meeting your needs 
No matter what type or size your business, 

there's a Superswitch to meet your needs. 
Take just two examples: the SX-200-

typically providing 24 exchange lines and 
150 extensions, and the SX-20-with up to 
12 exchange lines and 48 extensions. They 
have flexible, modular construction, so can be 
sub-equipped to match your needs today­
then be enhanced to grow as you grow. 

Impressive range of features 
They are packed with an impressive range 

of time-and cost-saving features. For instance, 

they will automatically call you back if the 
extension you dial is 'busy; you can put calls 
on 'hold; make conference calls, arrange for 
your calls to follow you within the building ... 

World's largest 

and many, many more. 
All programmable to suit 
your exact requirements. 

World-beating 
technology 

All this is achieved by 
innovative design, using 
digital control and our 
own world-beating 
semiconductor 
technology. 

We're the world's largest manufacturer, by 
volume, of electronic telephone switchboards. 

Better business efficiency 

.
If you want m�re �fficient; ­

busmess commurncat10ns, P.�---11111!!!!!!!!!!!!!!!!1!111 
coupled with effective cost .. -.-__ ...,.iiii_. 

control - and meeting your 
precise needs- contact us. 
TM-Trade mark or Mite! Corporation 
* British Telecom registered name. 

These products are available from 
your local British Telecom 
sales office. 

-·····--- ':-) 

@ ��e!n':,':, �����!�!m�!�����!1�!!�!!!!!��?!1!'?!e 
Tel: (0291) 425123/423355. Telex: 849808 or Mitel Telecom Limited, Slough. Tel: (0753) 76121. 
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The phantom office* comes sharply into focus with Divert-a-Call. 
The first in a range of automatic call forwarding equipment which 
forms the basis of a whole new family of British Telecom Services . 

Divert-a-Call has been designed and manufactured by Dynamic 
Logic, a British company using experience gained from more than a 
decade at the forefront of PSTN telemetry. 

Based on advanced microprocessor technology, the Divert-a-Call 
range is fully software driven, enabling calls to be remotely diverted 
to 1 O different destinations from a single exchange based unit. 

The subscriber can select or change destinations from any · 

location within the telephone network using a synthesised speech 
facility which is protected by a security code .. 

Divert-a-Call incorporates a hybrid amplifier to compensate or the 
variable transmission losses encountered within any telephone 
network. 

Diversions can be transparent or the caller can be informed usi 
the personalised announcement facility. 

Dynamic Logic's Divert-a-Call eralds i;nany new' nd ex · · 

�pproaches to marketing and b si ess administratio . 
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Dynamic Logic Limited 
*See the article 'Phoning the Phantom ottice' Don castle House Doncastle Road Bracknell Berkshire RG 12 4PE England 

by Ken Cox. Autumn '83 issue. Tel (0344) 51915 Telex 849433 Cables Dynamic Bracknell 
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Feedback Data products are made in theU.K. and sold throughout the world to major corporations and 
government bodies. This is because we at Feedback have remained one step ahead of market 
requirements, for new techniques, technologies and customer support. 

In short, we've gained a better understanding of industry's needs. And a better understanding of 
how best to satisfy them. From the design and manufacture of industrial terminals for shop floor data 

. collection and time and attendance systems, to magnetic recording products for computer and 
· telecommunications industries and bar code,readers for retail, distriDution and data processing systems. 

What's more, you don't have to be a major corporate body to take advantage ofthi� wealth of capability. 
Let us tell you more. You'll be surprised at how well we understand your requirements . 
Send for a copy of our brochure today. 

( . 

Feedback Feedback Data Limited • 
Uckfield, E. Sussex TN22 !PT 

Tel: Uckfield (0825) 61411. Telex: 95607. = 
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I T'S AN INTEGRATEQ 
MU LTIFUNCTI ON A L, 
NETWORK-L INKEQ 

PUBLIC-DATA, 
DESK COMMUNICATION 

TELEPHONE. 
(BUT THAT WON'T PUT ANYONE OFF.) 

True, Execute! is a pretty smart piece 
of technology. But to the executive, ifs 
just an invaluable business aid. 

He won't give a fig 
for its microcomputer 

-features. He'll 
simply be impressed 
that it has a 20 year him become 
electronic diary, much better 
directory, notepad and informed, much more 
calculator all in one neat quickly. 
desktop unit. And that he In short, nothing about 
can cross-reference with Execute! (and there's more) is going to 
ease. op him wanting one. Especially after we've 

He won't care tuppence spent £500,000 in a national advertising campaign 
about its state-of-the-art telephone directed at top executives. 
technology. Ifs just much more efficient to We're launching Execute! right now. 

dial directory numbers at And ifs being centrally purchased through 
APPROVED tor use h h f · b BT ( p d with Tei£iommunication's Systems t e tOUC 0 a UttOn. OnSUmer rO UCtS. 

run by �rilish TelecommCtnications 
d h h b 

-
I inaccoraancewith1necoriditionsin An to ave t e num er At STC Te ecommunications, weve got a 

th� i nstrLictiOnsforUse. 
d II d h h f f h Id d d f ', ./ re ia e w en e wants. ra t o tee nica ata an pro uct in ormation 

'""" _ _,... He's not likely to think about Execute!. But don't let that put you 
of it as an on-line data terminal. But receiving off calling us now on 111111111111 Ill 111111 Viewdata without moving from his desk will help Burnham (06286) 65411. 1 

NOT JUST ANOTHER TELEPHONE. 1111::1111 111111 
STC TELECOMMUNICATIONS LTD 
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• Gardners Transformers Limited, Somerford Road, 
� Christchurch,DorsetBH23 3PN,England. 
W Tel:(0202)482284 Telex:41276 

PORTABLE TELECOM TEST EQUIPMENT 
FOR 

P.T.T.'s and EQUIPMENT MANUFACTURERS IN 

THE MAINTENANCE OF SUBSCRIBER 

& EXCHANGE SYSTEMS. 

"DIG ICOU NT" 

LOOP DISCONNECT 

PULSE COUNTER 

"DUALTONE" 

DTMF 

TEST SET 

"COMBICOUNT" 

DTMF & LDP 

TEST SET 

Communications �LI 
ON STAND 5G84 

Iii! J'Hdi 18'l0 • tABCD 

Electronic & Telecommunication 
Equipment 

area 

inierirade 

,,rn,ied 

34, Lowndes Street 
London, SW1X 3HX, UK 

Tel: 01-245 9477 /8 

Telex: 297081 BOYCEV. G 



From digital links 
to satellite earth stations 

THORN EMI Electronics has a comprehensive 
.capability in microwave communications and markets a 
range of components and subsystems; from klystrons 
and TWTAs, through microwave links, cable systems 
and multiplexers to ground communications equipment 
for satellite earth stations. The company is also able to 
undertake full systems responsibility for the design and 
construction of satellite earth stations and provides 
turnkey services to PTis, common carriers, private 

users, public utilities and military users. 
This breadth of technological capability is matched by 
extensive experience in the related fields of data 
acquisition, storage, processing, analysis and display. 
The company also markets a wide range of test and 
measurement instrumentation. 
Whatever your communications problem, it's certainly 
worth talking to THORN EMI Electronics. Or just write 
for a copy of our new capability brochure. 

Leadership in Communications Technology 

THORN EMI Electronics 
THORN EMI Electronics Limited 120 Blyth Road Hayes 

��� Middlesex UB3 1 DL England telephone 01-573 3888 telex 22417 

A THORN EM/ Company 
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Latham Manufacturing Co. Ltd. 

Alma Street, Wolverhampton, West Midlands WVlO OEY, England. 
Telephone: (0902) 56250. Telex: 339496 (UMEC-G) 

A member of the Fredrick Cooper {Holdings) pie Group. TA 3037 B 



Which cost- effective, 
multi-user computer is 
right on your doorstep? 
System 410. Available NOW exclusively to 

British Telecom managers, this multi-processor 
small business computer is as sophisticated as any 
of its costly rivals. Customised, if you want, at your 
place or ours, with easily arranged purchase, 
delivery and maintenance. And all for about two­
thirds of the price you'd expect to pay. (We'll be glad 
to give you a quotation.) 

Fast, flexible System 410 is suitable for a wide 
range of personal and specialist applications. It 
offers simultaneous remote access for up to 10 

users, data protection and file security. The Turbo 
DOS© operating 
system -CP/M2.2® 
compatible -is easy to 
use and is supported 
by a vast range of 
commercial program 

languages and packages. System 410 can also 
transfer files and communicate with other systems. 

Limited needs? System 410 is practical even for 
one or two users, but is at its most cost-effective for 
four or more. And with extra processors and acces­
sories also available on your doorstep, expanding 
your system is as easy as placing your initial order. 

System 410, already well proven in use, is 
made and marketed by COMPAS, British Telecom 
Factories' computer products and services 
business. COM PAS offers a full turnkey package 
for System 410 and a full maintenance service 

which extends to 
non-BT peripherals. 
Contact COM PAS 
now. System 41 o 

could be with you in 
a matter of days. 

lro�mpas, BT Factories, Bovay Place, London N7 6PX. Please send 
full colour brochure on System 410. 

Name ______ __ ___ �---

Duty Code ____ _________ _ 
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British industryS secret weapon 
The panacea for Britain's future is a lot closer to home 

than most people think. 
It's called brainpower. 
Experience shows that when British industry seriously 

turns its mind to it, no peak is unscaleable. And no problem 
unfathomable. . 

If anyone has any doubts, they only have to look at STC. 

One of our policies is to upgrade dramatically the status 
attached to original thinking in product marketing and design . 
We're also determined to take calculated risks in backing them. 

The results are often surprising. 
For example, we've not only produced the world's first 

electronic pocket pagers with a single-chip radio circuit, but 

111111111 

1111: : 1111 

we export therri to Hong Kong. (Rather like selling vodka to 
the Russians). 

And although we've also developed into such new areas 
as hospital, airport and meteorological systems, we've extended 
the frontiers of telecommunications even further. 

Our latest phones have a VDU to link-in direct with 
teletext, computers and word processors. 

The point is: when the future of things that matter looks 
grey, you only have to use your grey matter. 

If you would like to take a closer look at how STC is 
shaping the future, please write to: 

Peter Earl at Standard Telephones and Cables pie, STC 

House, 190 Strand, London WCZR lDU. 

Ill 111111 

111111 
Making sure the future 

has a future. 
NATIONAL AND IN TERNATIONAL COMMUNICATIONS SYSTEMS· BUSINESS TERMINALS· OFFICE AU TOMATION SYSTEMS· 

CONSUMER ELEC TRONICS· AVIATION· ELECTRONIC COMPONENTS· DEFENCE AND MARITIME COMMUNICATIONS SYSTEMS· MEDICAL AND SOFTWARE SERVICES· 

TRAINING SUPPORT· TECHNICAL AND TECHNOLOGICAL CONSULTANCY. 
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The new 
Sherpa Minibus 
More people will catch the bus 
Extra length and width give extra 
capacity and make a big difference 
to the new 310 LWB Minibus. 
Now even more passengers can 
travel in comfort. 
With a choice of seating formats, 
the new Minibus can accommo­
date more passengers making it 
ideal for voluntary groups, charity 
groups and private use. 
The new 310 Minibus power units 
include the fuel efficient 2 litre petrol 
engine or, alternatively, the newly 

developed Land Rover 2.5 diesel 
engine - both fitted with 5 speed 
Land Rover gear boxes. 
So now you can buy a Sherpa 
Minibus with 13, 15, 17or18 
seats {including driver). There's 
also the 250 Sherpa Combi 
which accommodates up to 9 

passengers {including driver); 
and the 250 Sherpa Crewbus 
which takes 15 passengers 
including driver. 

The new Sherpa Minibus ��-------"--------� 
For more details of this vehicle and other models in our range contact: Tyburn Road, Erdington, Birmingham 824 8HJ 
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GOOD, SOUND 
COMPONENTS.", 

I 
RECEIVER & TRANSMITIER INSETS 
Receiver B.P.O. Insets No. 4T, 3T & 3U 
Transmitter B.P.O. Inset No. 16 

· 

Available also is a comprehensive range of Rocking Armature Receivers & Microphones 
manufactured with impedances to suit all applications. 
HEADSETS/HEADGEAR 
Full B.P.O. range for all applications: 
Operators Headset No. 1 
Operators Headset No. 2 
Receiver Headgear No. 16T and 16U 
Receiver Headgear No. 16T and 16U double 
Supplied in black and grey, with or without plug and lead. 
RECEIVER WATCH ST . 
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 Loud\ipeaker No. 5) 
This compact unit amplilies incoming speech sufficiently for it to be heard by a 
group ol people 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.O. Spee 
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 test leads, they have interchangeable test probes ahd 
fine wire crocodile clips. It is of modern pocket-size design, distinctly audible and 
operates from an easily replaced PP3 battery. 

iffJ A.PBesson Ltd. Whynotsoundus out? 
.St. Joseph's Close, Hove; Sussex BN3 7EZ. Tel: 0273 722651 Telex: 877601. 

THE MULTIPLE 
ANSWER 
The Storacall Multi-Announcer is a heavy 
duty, commercial quality system to answer 
the telephone to any number of people 
simultaneously whether it is one line or 
100 lines. Jhe recorded information 
is simultaneously available to all callers, 
with each caller hearing the complete message 
and repeatedly if necessary. 

The applications are numerous so, whether it's computer status information, 
Theatre performance times and details, Transport system time tables, 
commodity currency, stock prices, sports times and results, public service guides 
or Emergency information, the Storacall Multi-Announcer is the reliable answer 

The specification and features are second to none and, with prices from £693.00 
for outright purchase or £79.00 per quarter on rental, its cost effectiveness will 
quickly be demonstrated. As with all Storacall equipment you have full Storacall 
'care cover' field service back up. 

For our full information, please contact your Local Office or return the coupon. 

Storacall 
Regional Office 
Head Office 28 York Street, Twickenham, Middx TWl 3W 01-891 3321. 
1 Campfield Arcade, Tonman Street, Deansgate, Manchester M3 4FN 
061-236 8931. 6 Alfreton Road, Canning Circus. Nottingham NG7 3NG 
0602 705907. 49 High Street, Cheltenham, Gloucestershire GL50 1 DX 
0242 33181. 32 Sovereign Street. Leeds, Yorks LSl 4BJ 0532 457611. 
55 Eastern Esplanade, Southend-on-Sea, Essex. 0702 63336. 
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01-891 3321 
�------------

Please send me your Multiple Answer 
lnfonnation Pack. 

NAME: 

COMPANY:_�������� 

ADDRESS: 

Tel. No: ------------

STORA CALL BTJ/5/84 

�-------------� 



Better equipRed for 
the demanCls of 

the new technology. 

Producing complex, high-tech plastics mouldings to the 
finest standards of dimensional tolerance, surface finish and 
stability makes severe demands on any plastics mouldings company. 

At Birkbys we're doing more than most to meet those 
demands. We've installed robots on our moulding presses so we 
achieve higher quality, more cost effectively, in less time. 

But our service doesn't just stop there, as we will also handle 
your assembly, finishing, printing and delivery schedules (and how 
many other suppliers can say that?). 

Bringing in new technology is a big investment. But, as our 
customers agree, it's a wise one. 
Birkbys Plastics Limited, PO Box 2, Headlands Road, Liversedge, 
West Yorkshire WF15 6QA. Telephone: Heckmondwike (0924) 403721. 
Telex: 55332. 

Birkbys Plastics 
A PLESSEY COMPANY 
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As a consulting architect, Lyall 
Addleson can find enough problems 
in a few feet of bricks and mortar 
to warrant several acres of paper­
work. 

But now he's written his last report and 
dictated his final letter. 

Typewriter, note-pad and pens have been 
consigned to the junk heap for good. 

No it's not the end of a career. 

It's the debut of the Microwriter. 

A machine that dramatically cuts the slog· 
of writing and re-writing. 

And one that happily works all hours. 
(Unlike the average secretary.) 

All he has to do is place the fingers of one 
hand on combinations of 5 keys. 

Then write onto the display at the top and 
have his words stored in the memory at the back. 

To learn to use the Microwriter took him 
barely an hour. 

And before he knew it, he was Micro­
writing faster than he could write longhand, 

without even looking at the keys. 
Now he can review, tabulate, 

edit and punctuate. 
He can have perfectly typed 

copy simply by plugging it into an 
electronic typewriter or printer. 

He can write onto a television, audio 
cassette or computer. 

And because of its size, he can take it any­
where in the country his work sends him. 

If you'd like more information about how 
the Microwriter can transform your business, 
fill in the coupon. 

· It could be the last time you use a pen. 
1-----------.-----1 
1 m1·crowr1ter 1 
I To, Microwriter Ltd., 31 Southampton Row, London WCIB 5HJ. I 
I Telephone, Ol-831 6801. I 
I 0 Please .send me more information about the Microwriter. I 
I 

0 Please put me in touch with my nearest Microwriting Centre. 
I Nome��������������� 

I Company I 
I Position I 
I Address I 
L ___________ �e�--�'�J 

THE MICROWRITER W·P IS ALREADY USED BY THOUSANDS OF PROFESSIONAL PEOPLE. IT CAN COST AS UTILE AS £10 PER MONTH OR CAN BE PURCHASED FOR £299 + VAl 
31 SOUTHAMPTON ROW, LONDON WCIB 5HJ. TELEPHONE, Ol·B31680L AN ASSOCIATE COMPANY OF THE HAMBRO LIFE GROUP Of COMPANIES. THE MICROWRITER IS RS232C COMPATIBLE. 



Please send me information on your 
cost-effective total Data Communications 
package. 

Name _____________ _ 

Positio. ______________ _ 

Company ___________ � 

Address ___________ _ 

Ferranti Computer Systems Limited, 
Simonsway, Wythenshawe, 
Manchester M22 SLA, England 

FERRANTI 
Computer Systems 

BTJ/W3 





NOW 4TEL TALKS BACK. 
Now you can test phone lines anywhere in your local 
net work from virtually any phone at any time, day or night. 
Just by picking up the receiver and talking to 4TE�s new 
Voice Response System (VRS). 

Since its invention, 4TEL has been the fastest and 
most effective subscriber line test system available. And 
now it's also the most convenient. VRS is a digitised 
electronic voice that enables 4TEL to actually talk over 
the phone to testers, supervisors and faultsmen - up to 
eight at a time. 

And it's not just talk. VRS engages the complete 
4TEL system. T hat means you can use it to find faults 
quickly and accurately, perform line tests, do special 
diagnostic testing and correctly dispatch the proper 
faultsman to pinpointed trouble areas. 

If you already have 4TEL, VRS will help you get 
added benefits from your investment. If you've never seen 
what 4TEL can do, maybe it's time to look into the test 
system that's at the forefront of technology and ensure you 
meet your quality of service objectives. 

In either case, VRS is a good reason to call Alan 
Garrett. He'll help you understand how VRS can make 
your phone a direct line to the world's leading subscriber 

. line test system. 
Call or write: Teradyne Ltd., T he Western Centre, 

Western Road, Bracknell , Berks. RG12 IRW. 
Tel: Bracknell (0344) 426899. Telex: 849713. 
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Altos brings the electronic office 
within your reach. 

Once you experience what computerisation can do 
for your business, you'll want to run more and more 

jobs on your new computer. Unfortunately, with the 
wrong system, you would soon end up with a huge 
bottleneck and a queue of frustrated people. 

The Altos electronic office avoids that problem 
by giving you a microcomputer with ample power to 
drive several screens at once. 

This way, you can site computer power around 
the office - exactly where you need it. And your staff 
can run their own different tasks {word processing, 
spreadsheet analysis, information processing, 
accounting, etc.) when .. and where required. 

Because Altos provides a central filing system 
{held on a large capacity disk). up-to-the-minute 
information is always at everyone's fingertips. 

Surprisingly, the per-user cost of a multi-screen 
system is usually less than the price of a personal 

computer. So now. the reliable and efficient 
electronic office really is within your reach. 

Contact us now and we'll put you in touch with 
one of our experienced dealers who will show you the 
Altos range and advise you on your software needs. 

The UK Altos distributor 
MBS Microtex Ltd 119/120 High Street Eton Windsor 
Berks SL4 6AN Telephone: Windsor (07535) 68171 

For the technical. 16-bit systems ... Processor: 8086. 
Memory: 256Kb to 1 Mb. Floppy disks: 1 or 2 x 1 Mb drives. 
Hard disks: 10, 20 or 40Mb. Users: 1 to 10. Communications: 
ALTOS-NET. Ethernet. 2780/3780, 3270, PSS/X25. 
Languages: BASIC. COBOL, FORTRAN. PASCAL, C. 
Operating systems: XENIX'. CP/M-862. MS-0053. 

Registered trademarks 13Microsoft Corp. 20igital Research. 
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WITH OUR SYSTEMS 
YOU CAN START SMALL 
AND GROW 
When you're choosing a microcomputer system, you need to 
think not just about your needs today, but what they're going 
to be tomorrow. In other words, you need room for growth. 
And that's precisely what you get with WICAT systems. 

FAMILY OF SYSTEMS 
Because WICAT has a family of systems, each designed to 
meet a range of requirements. So you can start small and 
grow. 
There's the WICAT System 150-for up.to 6 users; the 
System 160-for up to 12; and the System 200-for between 
8 and 32. All with a real-time, multi-user, multi-tasking 
operating system. 

EXTREMELY POWERFUL 
They're all extremely powerful-offering minicomputer 
performance at micro prices. 
All are based on the Motorola 16-bit 68000 processor, with 
32-bit data operations. 
Memory capacity ranges from up to 1.5 Mbytes on the System 
150 to 5 Mbytes on the 200. The capacity of the main storage 
is what you'd expect to find only on much larger systems. Up 
to four drives provide a maximum of 160 Mbytes on the 150, 
and 1896 Mbytes on the 200. 

WIDE VARIETY OF OPTIONS 
The wide variety of options available include: 
e Operating systems: MCS (WICAT 

proprietary operating system), UNIX, 
BOSS. 

e Communications: local area 
networking, IBM 2780 and 3780 
protocols. 

• Languages: FORTRAN 77, APL, 
CIS-COBOL, RM-COBOL, C, 
Pascal, Assembler, SMC BASIC. 
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eApplications software: financial modelling, word 
processing, sales order processing, stock control, sales/ 
purchase/nominal ledger, incomplete records, job cost 
ledger. 

NATION-WIDE SUPPORT r �t . 
�· . · · And they're all backed by our nation-wide network of ( ri customer support centres and service organization-giving 
1 •· you the kind of support and service only a major distributor :;· �-. can provide. f· f THE FUL L STORY 
� .&' � � To get the full story, simply return the coupon today. 

i i ml Computeraid I t: � Systems. ij 21 Invincible Road, Farnborough, � ; Hampshire, GU14 7BR. 
.J Telephone: Farnborough 548;:;8�8�8�, ��::=;;� 'JJ Telex: 858037. T, "" ., t A member of the Thorn EM I Group A ...., � 

j • � � ·, K I System 150 - System 160 

· j D Please send me the full story of the WI CAT Systems family. ' ' I D Please arrange for my local dealer to contact me . 

· � 

I D I am interested in joining your OEM/dealer network. 

I Name 

I Position 

I Company 

I Address 

e Hardware: graphics CRT, video 
disk interface, additional RS-232C 
interfaces, tape streamer, tape 
cartridge, low-cost VDUs, printers. 

· .. , I Telephone 

· � I 
BT J 5/84 

21 Invincible Road, Farnborough, Hampshire, GU14 7BR. 
Telephone: Farnborough 548888, Telex: 858037. 
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5 digit custom LCD, displays call cost, 
accumulated charges and programming 
information. 

16 digit multi-function keypad for user 
commands and data entry. 

INNOVATIVE 
TELECOM PRODUCTS. 

One of a series of Innovative Telecom 
Products designed, developed and 
manufactured by Rathdown 
Industries for British Telecom 
Enterprises, Consumer Products 
Division. 

PHONE TAB 
. . 

'I'he microprocessor solution 
to call cost monitoring. 
Automatically displays call costs as they occur 
and keeps an accumulated total charge. 

.• Displays accumulated charge 
• Displays last call cost 

on demand 
• Displays disconnection alarm 

for use with 
telecommunlcatlons 

systems run by British 
Telecommunlcatlons In 

accordance with the 
conditions In the 

Instructions 
for use 



But then, most word processors ask for it. 
They might as well spend their time in 

solitary confinement in the office word pro­
cessing department, because that's all they can 
do: process words. 

Not so with ICL's DRS word processing 
systems. They have another string to their bow. 

They can communicate. 
This vital ability has enabled ICL to create 

the DRS Document Storage System. Linked 
into a Local Area Network, every single DRS 
word processor - wherever it may be situated -
can call up, store, and update information held in 
a central electronic file. 

But this ability to communicate is not 
limited to other word processors. DRS word 
processing systems also link the users with 
office systems like phototypesetters, optical 
character readers, and telex. They provide 
access to the BT Gold electronic mail system, 
and can connect with other computer systems 
like IBM, Honeywell, DEC, and Olivetti. And, of 
course, they can communicate with all ICL 
distributed office systems through IPA-ICL's 
Information Processing Architecture. 

Even by themselves, DRS word process­
ing systems can run a host of DP applications 
on CP/M86.* So combine the flexibility and 
resilience of a It's criminal what stand-alone 
system with all some people do to 
the operational 

word processors benefits of • 

shared resource working and communication, 
and you can see why DRS word processing 
systems are far more than word processors. 

They are information processors. 
For more information, dial 100 and ask for Freefone ICL. Or send coupon to ICL lnfopoint, ICL House, Putney. London SWIS ISW. 

Name __________ Position ____ _ 

Companr---------------

Address __________ _ 

*Registered Trademark Digital Research Inc. 





We have a great range 
in store for you, 

from British Telecom. 
Teletrade can offer you just about 

anything from a telephone to a telephone 
exchange, including telex terminals, 
answerphones, callmakers, payphones, 
even spare parts for maintenance. 

We have brand-new solid state equip­
ment, and good-as-new reconditioned 
equipment, all tried and tested by British 
Telecom, one of the world's largest 
telecommunications authorities. And the 

· prices are very competitive. 
For further information, just contact 

British Telecom's Teletrade Sales Office, 
Broad Street House, 55 Old Broad Street, 
London EC2M 1RX. Telephone: +441 588 
5872. Telex: 887523. 

© T81eetrade 
The overseas equipment marketi ng 

unit of British Telecom 

- ______ , 

700 SERIES The classic 
British Telecom dial phone 

in a range of colours. 

XXIV 

UXD5. British Telecom's 
new rural 

digital exchange. 

CITY BUSINESS SYSTEM The revolutionary 
communications system for finance houses and foreign 

exchange dealers. Touch-controlled from the screen. 
' 

DIGITAL SPEAKING CLOCK The new microprocessor 
controlled speaking clock with a digital voice recording. 

PUMA A fully electronic teleprinter using 
microprocessors to provide advanced facilities. It has 

its own memory. 



Britain's leader in 1A" cartridge technology 
shows its class 

• British products designed for 
British Telecom 

e 6400 bpi high density recording 
e POR designed power supplies· 
e In-built reliability and 

maintenance diagnostics 
e Powerful software facilities 

PERIFILE 

8042 

PERIFILE 9602 MTDD 

e Fully ECMA 46 compatible 
e 240V mains, 12V DC PSU 

�iii-·� -� 
' ' '  I c@J .... 

i 'iO 0 

e IEEE, RS232 or Parallel interfaces 
e Remote or local operation 
e In-built reliability and 

. . ........ maintenance diagnostics 

lllllllllllllllllll 
If you use '01" cartridges you'll be talking with us! 

· PerexLtd 

Arkwright Road, Reading, Berks RG2 OEA Tel: (0734) 751054 
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A GREAT FAMILY'S NEW ARRIVAL 

W
hen KRONE'S -LSA-PLUS Quick 
Connection system was introduced 

to the U.K. Telecommunications market­
it took off. 

British Telecom adopted it as the basis 
for its Rapide operation and many 
companies in the private sector were as 
quick to appreciate its advantages. 

But having turned the problems posed 
by Insulation Displacement technology 
into solutions, KRONE didn't stop at the 
LSA-PLUS Strips and Connectors, despite 
the fact that it is still unbeatable. 

Success bred Success. 
The family grew. 
KRONE'S latest addition to the 

LSA-PLUS family of Insulation 

XXVIII 

Displacement Modules (now BT coded: 
Strips Connexion 244) is a further high 
quality unit for use on PCB's. 

The 244 is an impressively compact, 
completely sturdy 4 way module, offering 
both disconnection and test access facility 
to take KRONE's standard range of plugs 
and cords. 

And given its parentage, it will come as 
no surprise that the 244's wires are simply 
connected with KRONE'S unique Inserter 
Tool (BT coded: Inserter Wire 2A). 

The 244 module incorporates KRONE'S 
highly acclaimed LSA-PLUS contacts and 
can take a wire diameter range from 
0.4-0.63 mm. 

For details of this, and any other 
member of our fast growing family, see us 
at Comms '84 -

We'll be proud to show our pedigree. 

Ideas Creating Products 

KRONE (U.K.) TECHNIQUE LIMITED 
Runnings Road, Kingsditch Trading Estate, 

Cheltenham, Clos GL51 9NQ 
Telephone: Cheltenham (0242) 584900 

Telex: 43350 

A subsidiary of 
KRONE CmbH, Berlin, West Germany 



Accounting for 
change 

B 
ritish Telecom's £462 million profit for 
the six months to September 1983 was 
£77 million lower on a like-for-like 

basis than the figure for the same six months of 
1982 - despite the fact that business in the 
period increased by seven per cent. 

But the profit dip was caused by special factors 
- holding tariffs steady for a two-year period and 
cutting some call charges - and is expected to be 
short-lived. At a press conference to announce 
the figures, Chairman Sir George Jefferson 
pointed to continued business growth and 
forecast stronger profits for the second six 
months of 1983-84. 
Indeed, turnover for the six-month period was 

up by £218 million to £3,308 million. This 
increase came mainly from growth in: 
*Exchange connections (up by three per cent to 

19. 7 million) 
*Local calls (up by 5.1 per cent to 

9, 172 million) 
*Trunk calls (up by 8.5 per cent to 

1,924 million) 
*International calls (up by 13.2 per cent to 

178 million) 
The half-yearly figures were greeted by 

financial commentators as a sign that British 
Telecom will be one of the most profitable 
companies on the Stock Exchange after it is 
launched as a public limited company later 
this year. 

In this issue 

BT Cable scene 

The role of ISIS 

Expanding National Networks 

Structured programming 

Calling Voteline 

Areas of change 
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The main innovation was the change in the 
way British Telecom presented its accounts: Sir 
George said the effects on actual profits were 
"almost totally neutral" - that is, profits would 
not have been significantly up or down if the 
accounting basis had remained the same. But the 
changes have knocked off £933 million 
from the I April 1982 opening reserves. 

The accounting change contains two main 
elements. Figures are now presented on a 
historical basis; and British Telecom has ceased 
its policy of supplementary depreciation. The 
corporation's asset base has been restructured, 
shortening the lives of some fixed assets and 
charging some.others to the profit and loss 
account rather than capitalising small items like 
telephones. 

Sir George said that the new accounting 
methods were to bring British Telecom into line 
with other public limited companies and took 
into account the effects of increased competition 
and rapid technological change. 

He said: "As a nationalised industry monopoly 
it fell to us to decide which type and level of 
services and which types of equipment rriet 
customers' needs best and therefore how long 
our plant and equipment should be used. In 
future, the customer will decide whose 
equipment and services he will choose," 

That, of course, is the biggest challenge 
British Telecom is facing .. . 6) 

Cover: One of British 
Telecom's most remote 
outposts is Caldy Island off 
the Pembrokeshire coast 
where there are just 16 

telephones. On his way to 
install new equipment at 
the island monastery, 
faultsman/jointer 
David Tinker is met at 
the quayside. 

British Telecom Journal 
costs 42p per issue for staff. 
External subscribers pay 
£12 for two years including 
post and packaging. 
Full details on page 42. 
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With British Telecom a 
partner in five of the 11 
pilot p rojects approved 
by Government, 
installation teams such 
as this may soon become 
a common sight. 

The Cable and 
Broadcasting Bill 
is soon to become 
law. It will regulate 
the operation of 
broadband cable 
systems now being 
installed to provide 
an extensive range 
of television and 
other services. 
British Telecom is 
at the fore front of 
this new business. 

2 

Leading 
the field 
Michael Wheller 

I 
t is now two years since public attention 
was first focused on cable by a report of 
the Government's Information Technology 

Advisory Panel which highlighted the industrial, 
economical and social opportunities of cable. 
Its call for quick action was heeded and within 
six months, the Government had commissioned 
and received an independent report on the 
implications for broadcasting and had set up a 
working group to determine technical standards. 

Further progress came with the publication in 
April last year of a White Paper on Cable 
Systems and Services in which the Government 
outlined a strategy under which cable 
development should be privately financed, 
market led and regulated as lightly and flexibly 
as possible. At the same time, the Government 
announced that it was prepared to authorise ten 
or 12 pilot projects in advance of legislation and 
invited applications. To understand this surge of 
interest it is necessary to appreciate the nature of 
the new cable systems. 

First, broadband cable has virtually unlimited 
carrying capacity. Individual coaxial cables 
already have a bandwidth around SOOMHz, 

allowing 30 or more television channels to be 
carried simultaneously. Future developments in 
fibre optics will make even that seem modest. 
On top of this, cable systems can be augmented 
by installing extra cables. Secondly, switches 
have recently been developed which allow cable 
systems to be designed for two-way 
communications, extending their versatility far 
beyond television. Thirdly, the television screen 
is now so familiar that it is uniquely acceptable 
as the interface with the new technology. 

With this combination of capacity, versatility 
and ready public acceptability, cable is 
unmatched in its potential to become a major 
communications medium. But it will be the 
market which decides whether that is realised. 

Initially, at least, television will be the 
dominant market influence. The demand for 
home entertainment is already huge and likely to 
grow as people enjoy more leisure time. There is 
also pressure for a greater choice of programmes, 
all of which points to room for growth in an area 
which should be highly profitable. 

Telecommunications traffic shows a similar 
pattern of growth and profitability. This is most 
marked in data communications as people (and 
machines) demand more and more information. 
New cable systems will be able to accommodate 
this growth. 

Public demand for a greater variety of services 
creates another market force. Consumers are 
becoming increasingly attracted to the 
convenience of shopping from home by ordering 
goods displayed on their television screens. 
Banks are examining ways of serving customers 
in their homes. Businesses of all kinds are 
becoming increasingly interested in electronic 
mail. Home computers need software. 

There is, therefore, clearly a buoyant market 

Satellite 
material 

� 

BBC-ITV - Fibre cable Diagram showing BT Cable 

switched star system 

Head end 

J? programmes 
-- Coaxial cable 

DOD 
DO 

Local exchanges 
(Hub sites) 

Wideband 
switch points 

Customers 
homes 



for cable and this will naturally give rise to 
growth in associated activities. Major new 
systems will need to be manufactured and 
installed; many more programmes will have to 
be provided and distributed; advertisers will be 
offered new routes to the market place. 

Against this background it was decided that 
British Telecom should be at the forefront of the 
new cable business. Apart from the substantial 
growth opportunities and the prospect of 
developing an important new business activity, 
there was also seen to be a long-term benefit in 
installing local networks able to carry a range of 
integrated services. Not least, it was recognised 
that broadband cable systems would play an 
important role in the new environment. 

One important early decision was that British 
Telecom should not constrain its interests 
artificially by concentrating on any one activity 
to the exclusion of others. As cable provider, 
British Telecom would install and maintain the 
systems needed to carry the new services. It 
would continue to act in its traditional common 
carrier role but would also take part in supplying 
services over the system by acquiring shares in 
the consortia formed for this purpose. British 
Telecom would also offer a variety of services to 
operators, facilities for delivering programmes 
terrestrially or by satellite to cable systems, and 
services directly to subscribers. 

Expertise 
This approach has proved extremely successful 

and British Telecom is now the major force in 
cable in the United Kingdom. Factors 
accounting for this include: 

Superior competence in technology: Combining 
its established expertise with an extensive study 
of existing systems in North America, British 
Telecom offers systems particularly adapted to 
British requirements, including a completely 
new switched system designed in its research 
laboratories at Martlesham. 

Commercial credibility: British Telecom's 
historic strengths are a great advantage when 
brought to bear on cable - to the Government, 
who wish to see fast but orderly development; 
to suppliers, operators and other partners, 
who welcome the reassurance of dealing with 
a soundly-based organisation and above 
all to customers, who need a reliable service. 

Financial realism: Cable systems are expensive 
and British Telecom is ready to provide them on 
a long-term investment basis. 

· 

Co-ordination and control: All activities have 
been pulled together through one dedicated 
British Telecom unit, Broadband Services, 
which deals with policy and central promotion. 
Technical planning and development are in the 
hands of Local Lines Services Department and 
British Telecom Research Laboratories while 
detailed installation is being carried out in the 
regions. 

British Telecom's commitment has paid off, 
and has secured five out of the 11 pilot projects 
authorised by the Government. Together these 
cover 500,000 homes. In each case British [> 

An example of the services which 
customers can expect 

Basic Service 
Customers will pay £7 per month 
BBC1 
BBC2 
ITV 
Channel 4 
Out-of-area BBC/ITV 
DBS (when available) 
General entertainment - From satellite 
Women's channel - Health, homemaking, 

careers 
Children's channel - Features, cartoons, shows, 

games 
Sports channel - UK and overseas 
Community channel - Local news, local access 
News and weather 
Music channel - Video + news, reviews, 

interviews 
Classic films 
Education channel - Open university etc 
FM stereo sound channels 
Programme guide and user directions 

Premium Service 
Customers will pay basic charge +£7 per month 
Movie channel(s) 
Disney 
Culture channel - Concerts. ballet, opera, arts 

Video Library 
Customers will pay basic + p remium + £2 per film 
Movies, instruction, education on demand 

Special Services 
Customers will pay according to use 
Videotex 
Teleshopping 
Telebanking 
Telesoftware 
Electronic games 
Electronic mail 
Customers will pay individually (Pay-per-view) 
Sporting events 
Concerts 
Special events 

A taste of things to come 
... many families could 
soon be viewing a range 
of t v  programmes from 
British Telecom Cable. 

3 
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Leading the field 

Testing signals at the 
cable terminal is an 
important aspect during 
installation work. · 

Mr M L Wheller is chief 
commercial officer, 
Broadband Services, 
with special 
responsibility for cable 
provision and operation. 
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Telecom will provide the system and share in 
the cable operation. 

Belfast, Liverpool and Westminster are each to 
get the switched-star system designed at 
Martlesham while Aberdeen and Coventry will 
be the subject of a different approach in which 
non-switched systems will be installed initially, 
in such a way to allow conversion to switehed 
operation in future. 

British Telecom has many partners in the cable 
operating consortia, ranging from major 
industrial firms to local businessmen, and has 
tailored its arrangements to meet their needs and 
the particular requirements of each project. 

Cable operators are being supported through 
market analysis financial models and 
arrangements for the international delivery of 
programme material from satellites and for its 
national distribution. And a wide range of 
interactive services available on the new systems 
is currently being worked out. 

Market needs 
The one common thread which runs through 

all these activities - market needs - will remain 
as the key to further development. Market 
opportunities will continue to shape planning 
and the new systems will be specifically 
designed to offer economical and popular 
facilities. Publicity surrounding cable projects 
will sharpen the need to meet installation 
targets, but it is the service to customers, more 
than anything else, which will determine the 
future of cable. Customers will be both aware 
and critical, and will have no hesitation in 
switching off poor quality or bad service. 
Similarly cable must meet the commercial 
demands of cable operators who want high 
quality billing, administration and maintenance. 

Given a high level of service, cable will create a 
range of new job opportunities. Building and 
installing a system over a comparatively short 
period - usually three years - will require a 
great deal of effort, after which there will be a 

continuing need for smaller numbers of staff to 
run the system for the licence term of up to 20 
years, as well as any follow-up licence. More 
staff would be needed if the system were 
extended. The system will generate other jobs, 
notably in sales and marketing and the provision 
of services. Beyond this, cable will give rise to 
increased activity in manufacturing and 
programme production. 

Strategy 
Currently, everybody in cable has two 

overriding concerns. The first is to implement 
successfully the plans laid down for the pilot 
projects and approved by the Government. The 
second is to build a strategy for the future which 
is firmly based on experience so far. 

By next spring customers will be connected to 
new British Telecom systems and receiving new 
television channels including sport, music and 
the latest movies, as well as FM sound channels. 
They will also have access to videotex and other 
information services and will be able to play 
games over the system and get software 
downloaded to their home computers. 
Customers on the Martlesham switched-star 
system will be able to call up a video library and 
have the film of their choice played on demand. 

Later, more services will be offered - home 
shopping, home banking and security services 
are examples. Picture videotex will greatly 
enhance information services and an electronic 
mail facility will enable messages to be sent 
throughout the system. 

Future developments will include high­
definition television with stereo sound, an 
expansion of data-carrying capabilities and 
videoconferencing facilities. Beyond this, it can 
be confidently predicted that this new 
broadband medium will give birth to much 
innovation in services. 

Already cable means more than just wall-to­
wall Dallas. Rather, it signals a new departure in 
communications ... CD 



1515 takes over 
Brian Grover 

U
p until the beginning of last year, the role 
of Headquarters Departments in 
providing rules and regulations, 

instructions and guidance on almost every aspect 
of running British Telecom had steadily 
increased. The centralised system of 
Telecommunications Instructions (TI) ha:d 
grown into an industry in its own right 
generating some 1 ,500 new or revised Tis each 
year. This meant distributing nearly 30 million 
pages of information to more than 130,000 file 
holders (see British Telecom Journal, Autumn 
1982). This proliferation of instructions had 
tended to create bureaucratic procedures and 
stifle initiative and led to the Chairman's Policy 
Committee decision to cease the TI system. 

An analysis of nearly 12,500 Tis in existence at 
the end of 1982 showed that Inland Division -
now LCS and NN - was responsible for the 
contents of about l 0,500. Nearly 2,500 of these 
were cancelled by the end of March 
and the rest should go by the end of the year. 
Meanwhile, any information essential to retain 
will be converted to the new 
Inland Services Information System (ISIS). 

If managers and staff in LCS and NN are to 
be free to use initiative there must be a clear 
distinction between formal or 'obligatory' 
instructions and information published for 
guidance. As its name implies, ISIS is intended 
primarily to supply information and guidance 
rather than become a collection of formal 
instructions. Some formal instructions are 
necessary, however, and for this reason the 
contents of ISIS will be divided into two main 
categories: 

*Directives - containing procedures for 
implementing corporate policy, business 
standards and national agreements which must 
be followed without variation: 
*Practices - containing technical, operational 

and administrative information for the guidance 
of management and staff. 

House style 
To ensure that information in ISIS is attractive 

yet conforms to a recognisable house style, an 
advisory team has been set up to help authors 
present their material. Authors will be 
encouraged to make more use of diagrams and 
illustrations including colours and to specify 
different typefaces and page layouts where they 
are appropriate. 

The first and most pertinent question the 
advisory team will put to authors, will be - "Do 
you need to say anything at all?" followed by 
"Who are you writing for; what is their 
particular need for information and in what 
form?" 

Much of the information converted from the 

TI system will continue to need two or three 
sheets of A4 size paper. To save the expense of 
producing new loose-leaf binders, plastic labels 
showing the ISIS logo are available for fixing to 
the one and a quarter million TI binders which 
will become spare when the TI system is finally 
withdrawn. Wherever practicable, however, 
information will be restructured so that all 
related information is gathered together within 
comprehensive stand-alone manuals or 
handbooks. 

Any large collections of information need a 
filing system or classification to assemble the 
information in recognisable order as well as a 
detailed index to enable specific items of 
information to be found. The file classification 
chosen for ISIS is a three-part structure based on 
subject matter in the form: 

Discipline/main subject/specialism and 
document number. 

Mnemonics (memory aids) and well-understood 
abbreviations, generally of three letters, are used 
to identify each discipline and main subject. A 
single letter, followed by a three-digit number is 
used to identify a particular document within a 
specialism. For example the notation 
TMN/OFS/B l23 means Transmission/Optical 
Fibre Systems/Planning document number 123 [> 

, 
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With the phasing 
out of Tele· 
communications 
Instructions, British 
Telecom's major 
operating divisions 
are developing their 
own replacement 
systems. By far the 
largest of these 
is ISIS, the 
Inland Services 
Information 
System, which 
began last October 
on behalf of Local 
Communications 
Services and 
National Networks. 

Brian Grover (left) and 
Brian Jones (right) 

·discuss the form for a 
new ISIS document with 
Mike Brenton of 
National Networks 
Strategy Department. 



British Telecom Journal 
Spring 1984 
/SIS takes over 

One of the first 
documents in ISIS is the 
44 page driver's 
handbook which 
incorporates 
information previously 
contained in 32 Tls. This 
booklet should be 
carried by each of 
British Telecom's 56,000 
vehicles. 

Mr B DC Grover is a 
head of group in ISIS 
responsible for advising 
authors and LCS/NN 
staff on use of the 
system. 
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in the planning series. Similarly OPS/FAC/C234 
means Operator Services/Facilities/Staffing 
document number 234 in the staffing series. 

To avoid having two separate filing systems, 
Directives and Practices share the same file 

� .... ___ _ 

· . . . . -:� . .  

·��·:. 

classification but are clearly marked to show 
what they are. In some instances it may be more 
convenient to include obligatory or Directive­
type paragraphs in a Practice. These too will be 
clearly marked. 

An alphabetical index will be created for each 
main subject and will be compiled from key 
words in the titles ofISIS documents or 
descriptions of their subject matter. An overall 
master index, combining all main subject 
indexes, will eventually be developed. 

At this early stage, ISIS is based on 25 
disciplines, 150 main subjects and 400 functions 
or specialisms but these numbers can be 
increased if necessary as the contents of the 
system expand and are more clearly defined. In 
the longer term, trainng information may also be 
included and filed adjacent to the appropriate 
Directives and Practices. The intention of this is 
that all up-to-date information available on a 
particular subject will be filed together for the 
convenience of the reader. 

To avoid sending information to people who 
neither want it nor need it for their work, the 

Q)ISIS 

locations and contents of individual ISIS files 
held by staff - which may range in size from a 
single handbook to a large proportion of the total 
information within ISIS - will be determined by 
local management. The distribution of 
Directives and Practices to these individual files 
will be through ISIS distribution centres located 
in main offices throughout the UK. These 
centres will receive ISIS material in bulk direct 
from the printer, based on estimates of likely 
1 demand already made against each of the ·; initial 400 specialisms. They will also be able 

to amend their estimates or order one or more 
"� / additional copies of individual documents as 

required. 
'/ 

/ Comprehensive 
/ ISIS distribution centres outside LCS and 

NN Headquarters will each maintain a 
comprehensive file containing all material 

issued within ISIS including a copy of 
the ISIS master index. Separate 

arrangements are to be made for .. 
distribution centres serving Headquarters 

units to share the use of a few strategically 
placed comprehensive files and master indexes. 

All the pertinent information on the costs of 
printing and distributing ISIS documents will be 
held on a computerised database and local 
management will be kept informed of the costs 
of the material they receive. 

In the present climate of technological 
innovation the continued use of printed paper 
might be regarded as unimaginative. Other 
methods have been tested including on-line 
interrogation of computerised information files, 
facsimile, electronic mail, teletex and 
microfiche, but none, as yet, completely solves 
the problem of how to provide a wide range of 
information, involving both the written word 
and complex illustrations, to nearly 200,000 staff 
in widely spread locations and in a great variety 
of working conditions. ISIS has been designed 
with future flexibility in mind and will be 
able to adapt to new information technologies 
as they become more widely used. 

The success ofISIS will depend largely upon 
the willingness of authors to recognise the 
particular needs of their readers and to present 
their information in the most appropriate form. 
Managers must also ensure that their staff have 
access to the information they need to do _their 
job efficiently but at the same time not 
accumulate large amounts of information that 
has no relevance to their work. A great deal of 
effort and change of attitude towards 
presentation and use of information will be 
required over the next year or so and it is 
important that ISIS can respond quickly to the 
many challenges which face it. Ci) 

Inland Services 
Information System 
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B
ritish Telecom has always been 

accustomed to working in a changing 
environment but in the early 1980s 

the pace accelerated following technical advances 
and political decisions. The present Government 
together with financial analysts saw the 
telecommunications-related businesses as 
promising high potential growth - not just in 
the immediate future but sustained to beyond 
the year 2000. 

To realise that potential, the Government 
decided to liberalise telecommunications by 
removing British Telecom's monopoly and 
allowing competition. The problem was that the 
proposed competition was not aimed at British 
Telecom's total business but rather at selected 
highly profitable segments. The trunk network 
currently accounting for about 25 per cent of 
turnover, was a typical example. 

It was important, therefore, that British 
Telecom reacted quickly and positively to meet 
this challenge. After due consideration the British 
Telecom Board decided that from the existing 
skills and expertise within Inland Division it 
would create a new organisation to meet 
competition on a more equal footing. 

To this end, the Board authorised the splitting 
oflnland Division into two independent profit 
accountable business units '-- Local 
Communication Services (LCS) and National 

British 
Telecom 

Enterprises 

British 
Telecom 

International 

Specialised Services 

(£millions) 1984/85 

Income 310 

Expenditure 290 

Capital programme 110 

Assets 210 

Networks (NN). LCS would concentrate on the 
local customer and continue to operate within 
telephone areas while NN would take over the 
long-distance trunk network and other 
nationally orientated networks. The new 
organisation became operational some months 
later. 

NN's organisation does not use the traditional 
tiered area, regional and THQ management 
structure. Instead a vertical management 
hierarchy has been developed so that lines of 
communication are short and information can 
pass rapidly throughout the division. Within a 

particular skill, such as exchange construction, 
the senior manager has the responsibility of 
ensuring the agreed programme is carried out 
together with the resources, manpower and 
materials to do the job. In this way, direct 
accountability is now possible. The objective is 
to achieve a fast, flexible response to customer 
needs and satisfy their demands which is the way 
to ensure British Telecom's continued 
dominance of the market. 

To achieve this aim, NN is deployed into two 
formations - Trunk Services (TS), and 
Specialised Services (SS) - each being a separate 
profit centre. They are supported by a 
commercial arm which evaluates the competitive 
scene, formulates market strategy and advises on 
needs for new product and service development. t> 

British 

The fifth.and final 
article ih our review 
of British Telecom's 
major divisions 
looks at National 
Networks set up to 
operate the trunk 
service and to 
provide total 
capability for major 
business customers. 

i··EL.ECO�·\.,.,.,.,. Local 
Communications 

Services 

Development 
and 

Procurement 

Trunk Services 

(£millions) 1984/85 

Income 

Expenditure 
Capital programme 

Assets 

2100 

1600 

290 

1400 
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Above: The advent of the 
electronic office means 
big business for National 
Networks. 

Above right: A stored 
program control (SPC) 
exchange at Keybridge 
House in London keeps 
the telex user up with the 
latest technology. 

Far right: Packet Switch­
Stream (PSS) is suitable 
for most data transfers 
such as electronic funds 
transfer, credit card 
verification (above) and 
Prestel gateway services. 

Telecom Tower staff 
continually monitor 
national television 
programmes carried 
over National Networks 
circuits. 

Specialised services 
SS develops and provides a wide range of 

networks for business customers. It is a 
nationwide operation working closely with LCS 
providing large corporate communications 
networks which link a customer's individual 
local sites together. It aims to satisfy the total 
communications needs of British Telecom's 
large customers. 

Telex is the largest text communications 
network in the UK and SS is investing large 
sums to maintain excellence of service. The 
existing Strowger-based network is undergoing 
extensive modernisation. New stored program 
control (SPC) exchanges will offer a wide range 
of additional facilities which will help to keep 
telex attractive and provide new sources of 
revenue. These include automatic re-try, short 
code selection, call redirection, date and time 
insertion, advice of call units, recorded 
announcements, prerecorded messages and 
many more. 

And, of course, there is the digitally-based 
family of advanced network services developed 
by SS and marketed as X-Stream. These employ 
digital switching and transmission and offer 
significant improvements in facilities, 
performance and economy over analogue services. 

Packet SwitchStream (PSS) is a switc�ed data 

service providing an efficient transmission 
system for most types of information transfer. 
PSS is particularly attractive for traffic with 
short discrete transactions such as electronic 
funds transfer, credit card verification and 
Prestel gateways. Demand for PSS is growing 
rapidly and SS is investing in more exchanges 
and other facilities. An important aspect of 
PSS's success has been its links to other packet 
switched networks around the world. 

KiloStream provides digital capacity in the 
main network. It gives extensive national 
coverage more economically than analogue 
private circuits, particularly at higher data rates, 
together with rapid circuit provision and built-in 
diagnostic facilities. 

MegaStream offers high capacity digital 
point-to-point service at data rates of2Mbit/s 
and above. It is ideal for connecting together 
PABXs, large computers in corporate networks 
and can provide links for digital video 
conferencing services - marketed as 
VideoStream. SS also provides long-distance 
analogue private circuits and a range of 
specially-engineered facilities for radio and 
television networks. 

In its role of exploiting NN facilities to the full, 
SS is currently developing further network 
services to offer customers. Within SS there are 
a number of divisions responsible for planning 
developments and managing the individual 
services. Much of the day-to-day field 
engineering and operational work is done by TS 
or LCS on an agency basis. SS engineers man 
key network management and control facilities. 

SS has responsibility for national major account 
managers (MAMs) who service British 
Telecom's largest accounts. The MAMs advise 
these large customers on all British Telecom 
products and services and are supported by 
network specialists working for both SS and 
LCS who provide technical, engineering and 
implementation support. SS also markets a range 
of equipment such as multiplexors to terminate 
its network services and has an independent 
consultancy unit with staff skilled in customer 
network analysis and design. 



• • 
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Trunk services 
A single organisation operating throughout the 

country, TS is responsible for planning, 
providing, operating and maintaining all 
transmission systems and switching centres 
which make up the main trunk network. This 
includes both analogue and digital plant and 
equipment. Its services will be sold to other 
parts of British Telecom as well as to external 
commercial customers. 

District staffs have been formed from those in 
regions and areas with the necessary trunk skills. 
By April all nominated area staff had joined TS. 
The aim is that the new organisation is as 
independent as possible from the start but there 
will still be a need to use some LCS facilities in 
the early years. NN as a whole will employ some 
12,000 staff throughout the country, most of 
whom will be joining TS. 

TS is organised into eight divisions - four for 
planning and works, two for operations and 
maintenance, one for commerce and one for 
personnel matters. Each has a specialised 
responsibility and most have district staff. 

The trunk network currently comprises more 
than 410,000 trunk circuits controlled from 435 
trunk maintenance control centres. There are 
over 400 group and transit switching centres 
served by 600 repeater stations and 200 radio 
stations which represents an asset base with a 
value exceeding £1.6 billion. It is also a network 
which is still growing and absorbing new 
technology. While the existing analogue network 
will continue to function until the late 1980s, a 
digital network will gradually grow alongside -
eventually taking over from it. 

The digital network with its continuing 
development and exploitation will be an 
important facet ofTS operations in the 
immediate future. The plan is to modernise 

and rationalise rapidly the trunk network by 
installing digital SPC exchanges interconnected 
by digital line and radio systems with a growing 
use of optical fibre cables. A challenging target 
date of 1988 has now been set to have this plant 
installed and in service. 

Many digital transmission systems are already 
operational and the first production digital 
switching unit (DMSU) opened at Coventry last 
December:· There will eventually be 60 large, 
fully interconnected, DMSUs capable of!> 
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The 140 Mbit/s optical 
fibre system now in 
service at Baynard 
House can carry up to 
1920 speech channels. 

System X in operation 
at Coventry Spires 
exchange. 
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National Networks is 
responsible for trunk 
maintenance and many 
aspects of development. 

Right: Staff in National 
Networks' trunk network 
operations division at 
Oswestry prepare circuit 
provision forms known 
as A886s, and which 
provide the authority to 
work on the network. 

providing enhanced STD services and allowing 
introduction of new competitive services. 

An example of how TS will operate in future is 
illustrated by considering the development of 
the Derived Services Network (DSN). Early last 
year, market intelligence indicated that there was 
a large untapped market for an automated 
Freephone service. Typical potential customers 
would be companies offering viewdata, phone­
in, direct response to tv advertising, mail order, 
radiophone, radiopaging and car breakdown· 
services. The North America Freefone s-ervice 
was worth $1.5 billion in 1981, and recent 
estimates predict an income of some £300 
million by 1990 for a similar service in the UK. 

If TS did not move quickly to satisfy this 
potential market then someone else would. Plans 
were agreed, based on an overlay network of 
eight fully interconnected switching points, and 
authority to proceed was sought and obtained 
from the British Telecom Board. Work has 
already begun in installing the exchanges and 
completion will be achieved in April next year 

by which time NN will be selling the service. 
This type of approach makes sense because the 

customer gets the right service at the right price, 
while British Telecom gets a new source of 
revenue and satisfied customers. At the same 
time its staff are working for a growing business 
that can maintain employment prospects. 

A new approach 
There will continue to be close cooperation 

between NN and colleagues in the other four 
BT Divisions. 

NN has been set up to provide the long 
distance inland communications services in the 
new competitive environment and results so far 
are encouraging and confirm that the original 
Board decision was correct. Feedback from sales 
staff indicates that current products are good, 
and show where improvements need to be made 
and what customers future requirements are 
likely to be. This information will be used to 
ensure the right products are available when the 
customer needs them at a quality and price that 
he is willing to pay. 

The investment programme is forging ahead 
and the first fruits of modernisation are already 
appearing in the switching and transmission 
fields. But the pace of technological change will 
not slacken and all those involved with NN must 
be prepared for further changes in the future. 
NN is an ambitious organisation and has set 
itself a challenging programme which must 
now be achieved. 

Long distance communications is a growth 
industry operating at the forefront of technology. 
The advent of competition has added a new 
dimension and has made NN more alive to the 
needs of the market. By seeing and grasping 
profitable opportunities as they arise and 
ensuring customer satisfaction with the services 
it offers, NN will retain its position as 
market leader in national telecommunication 
markets. CD 



The 
need for 
structure 
Chris Panton 

M
ost British Telecom staff involved in 
computer programming probably 
consider that they write structured 

programs ... but do they really understand what 
'structured' means? If pressed they would 
probably come up with a variety of definitions 
ranging from modular programming to what is 
termed 'functional decomposition'. 

The trouble with 'structured' techniques which 
break problems down into sub-functions -
based on the idea of divide and conquer - is 
that they rely on inspiration and/or intuition on 
the part of the programmer to decide whether 
the best breakdown should be in terms of time, 
similar tasks or datastreams. 

The need, in fact, is for a structured technique 
which provides step-by-step rules so that all 
programmers applying the method to a 
particular problem would arrive at essentially 
the same design. 

The reason for this can be summed up in one 
word - maintenance. It has been estimated that 
up to 80 per cent of the lifetime costs of a project 
can be assigned to maintenance. One of the main 
reasons for this is that a programmer 
maintaining a program which he did not write 
finds it difficult to understand the originating 
programmer's work. 

If, on the other hand, a program has been 
produced using fixed rules of design which 
everyone can understand, that program will be 
easier and cheaper to maintain. Not only that, 
but by concentrating at the design stage on 
producing a rigorous and well-defined structure, 
significant savings can be made in the 
implementation timescale, and a more robust 
program produced. Indeed, the emphasis in 
structured programming must be on 'design'. 

Spending time on making a thorough job of the 
early design stage is becoming common practice 
within British Telecom on many projects. 
Furthermore, a special course run by British 
Telecom Computing Training on structured 
design is available and relevant to anyone in 
British Telecom working on programming. The 
method of structured programming taught on 
the course is now so widely used by outside 
companies that it is fast becoming an industry 
standard. 

A program or system can be viewed as a model 
of a 'real world' system and ideally the 
computerised model should have the same 
structure as the 'real world' system so that 
changes there could be reflected easily in the 
model. As the computer program's only view of 
the 'real world' is through the data presented to 
it, it would seem reasonable to base the structure 
of the program on the structure of the data. 

Fortunately the structures of the data and of 
the program can be represented in terms of the 
same three simple components. For instance, if a 
program is viewed as a line running from A (the 
start of the program) to B (the end), with the 
instructions executed one after the other in the 
order they'are written, then clearly that is a 
sequence. 

.·. sequence 
A--------.:;i.---------B 

'--�-' '-.:;i.--1 
iteration selection 

If this line is left at any point, it is possible only 
to rejoin it before or after it was left. t> 

ET1 
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Structured 
programming 
is playing an 
increasingly 
important role in 
computer-based 
technology 
throughout British 
Telecom. This 
article looks at 
what is involved 
and how a special 
course is helping. 

Instructor Martin Camble 
takes a group of 
students· through the 
initial steps of 
program design at 
British Telecom's 
Computing Training 
Centre in London. 
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When the program is rejoined earlier than the 
departure, the result is an 'iteration' - the same 
instructions are executed a number of times. 
When the program is rejoined later than the 
departure, the result is a 'selection' whereby 
a different set of.instructions in given 
circumstances was obeyed. 

As sequence, iteration and selection are the 
only possibilities so data structures can be 
represented by these same simple components. 
Firstly, in data structures there may be a 
'sequence' thus: 

FILE 

which shows that the file is made up of three 
records - record 1 followed by record 2 
followed by record 3. 

Alternatively there may be an 'iteration'. For 
instance the file may be made up of an 
unspecified number of occurrences of the same 
record type. 

FILE 

RECORD 
TYPE 1 

Figure 1 Figure 2 

File 
header 

Debit 

0 
Credit 

12 

Page 
heading 

Debit 
line 

Print 
file 

Page 

Print 
line 

Credit 
line 

An iteration is indicated by the use of an asterisk 
beside the box. 

Finally there is selection where a choice has to 
be made between two or more sub-components, 
only one of which will occur in any instance. 

� 
--�- -

.---�---...,o 
RECORD TYPE 1 

0 .----__. ___ _, 

RECORD TYPE 2 

Here there is a file which contains either a 
record type 1 or a record type 2, but not both, 
and this choice is indicated by an 0 beside each 
of the possible boxes. 

These structures may, of course, be extended 
through many levels, red�fining the inner 
structure of any box at the next level down. This 
hierarchial structuring technique is powerful 
because large and complex structures can be 
created by the use of small and simple 
components. 

As indicated earlier, structured programming 
consists of three well-defined stages. 
*Drawing structure diagrams of the data to be 
processed; 
*Combining these data structures into a 
program st1ucture; 
*Listing the elementary operations and 
allocating them to the program structure. 

A simple example is a program which reads a 
file and produces an output print report. The 
input file consists of bank transactions, each of 

·which may be either a debit or a credit. Apart 

Figure 3 

Process 
file 

header 

Open files 
read record 
process header 
read record 

Process 
file 

trailer 

Until file Process trailer 
trailer close files 

Until 
line count = 20 
or file trailer 

Process 
page 

heading 
...._ ........ 

Write heading line 
zeroise line count 

Process 
debit 

0 

Write debit line 
add 1 to line count 
read record 

Process 
credit 

0 

Write credit line 
add 1 to line count 
read record 



from these transactions, the only other records 
on the file are a header record at the beginning 
and a trailer record at the end. The structure 
diagram of this input file is show in figure 1. 

But how was this arrived at? The way to create 
a data structure is to start at the most general 
level - in this case the file. Next step is to ask 
whether the box called 'file' is made up of a 
sequence, an iteration, or a selection or perhaps 
it is so elementary that it requires no further 
subdivision. 

In this case the answer is a sequence, because 
the file header and file trailer occur only once in 
fixed positions at the start and end of the file 
respectively. A box in the middle of the 
sequence representing the rest of the file is then 
left and this is conventionally called a 'body'. 

Working top-down, the process is then 
repeated for each of the components defined. As 
they represent single records, the header and 
trailer records are elementary, but the middle 
box clearly needs further subdivision. This file 
body must, in fact, consist of an iteration of 
transaction records. 

It is tempting to stop at this point, since the 
record level has been reached. But this would 
not represent all the relevant relationships 
within the file, and so an extra selection level 
is added which expresses the fact that each 
transaction may be either a debit or a credit. 

It now becomes clear that the perceived 
structure of a file depends to some extent on 
what is required of it. For instance, if only the 
number of records on the file were wanted, a 
structure consisting merely of an iteration of 
records would do. But if it were necessary to 
differentiate between the records (as is normally 
the case) a more complex structure is required. 

In this case, it is important to differentiate 
between debit and credit records because the 
program is intended to produce a print file 
output of debit and credit lines. The output 
print file will consist of pages, each of which will 
contain 20 debit/credit lines, plus a page heading 
line. The structure diagram for this file is shown 
in figure 2. 

Relationships 
Having created structure diagrams for each of 

the files used in the program, the next task is to 
produce a program structure - the design upon 
which coding will be based. This is done by 
merging the data structures so that the program 
structure represents all the relationships 
inherent in the data structures. 

First step is to look for 'correspondences' -
one-to-one relationships - between components 
in each of the data structures. For instance, at 
the top level it is obvious that one output file is 
produced for each input file. Therefore these 
boxes can be merged into a single program 
structure box called 'process files'. Likewise for 
each transaction input there has to be an output 
print line. These boxes can therefore be merged 
into a single program structure box which 
processes an input transaction and produces a 
print line. 

But not all the components have one-to-one 
relationships. For instance, there is no 
equivalent input box for the output page, 
because the input is not grouped into sets of 20 
records each preceded by a header. Similarly, 
there is no equivalent sequence on the output 
file to the input level consisting of header, body 
and trailer. 

All the original data structures must be 
retained in the finished program structure, so 
non-corresponding boxes must be slotted in, 
maintaining their relationships with the other 
components. The two data structures are thus 
merged together to produce the program 
structure as shown in figure 3. 

Operations 
The main part of the design work is now 

complete. The remaining task is to list the 
elementary operations necessary to produce the 
correct output from any given input, and 
allocate them to the program structure. This is 
done simply by asking of each operation how 
often it must be performed. For instance, the 
operation of writing a page heading line clearly 
must be done once (and once only) per page, and 
so this operation is allocated to the box called 
'process page heading'. All the elementary 
operations necessary have been allocated to the 
structure in figure 3. 

And finally, having completed the design work, 
there is the job of coding which is now a fairly 
mechanical task of transcribing the program 
structure into whatever programming language 
is required. 

These, then, are the basics 
of structured program 
design. There is, of course, 
much more to it and the 
technique can equally be 
applied to functions such as 
terminal input/output, 
process control input/output 
and database files. 
Structured 
programming also 
lends itself equally 
to the production of 
on-line programs 
and even 
low-level 
subroutines. 6) 
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A one-week course 
called Structured 
Program Design is 
currently being run by 
British Telecom 
Computing Training at 
High Holborn. Anyone 
interested in the course 
should contact 
Keith Bryan on 
01-404 0005 x 207. 

Mr C G Panton is a 
lecturer at the British 
Telecom Computing 
Training Centre. 

Martin Camble checks 
out a syndicate exercise 
in the training room. 
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Early last year, a 
new British 
Telecom service 
called 'Televote' 
was introduced. 
It enabled a radio, 
television or press 
audience to vote by 
telephone using 
equipment at eight 
major centres 
throughout the 
country. 
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Caller 

Alan Birch and Roger Green 

X
er discussion with local radio station 
Mercia Sound, Coventry Telephone Area 
accepted that Televote could be adapted 

to meet local need. This challenge was taken up 
by two technical officers who between them 
developed 'Voteline' - a service which provides: 
* Digital display of votes cast at the radio 
station. 
* Separate displays for each option with up 
to four options such as Conservative, Labour, 
Alliance and Don't know. 
* Reliable and comparatively cheap 
microprocessor-controlled circuitry. 
* Four-wire link only between exchange and 
station - one pair for data, one pair for control. 
* High-capacity with the system handling up to 

66,000 calls an hour, the limiting factor being 
the public exchange equipment. 

The Coventry service began just before last 
year's General Election and on that day more 
than 2,000 calls were registered. Since being 
introduced, calls have been received at a rate 
adding up to about 50,000 a year. Political and 
sporting polls have proved the most popular. 

The Voteline equipment is divided between the 

••••••••••••••••••••••••••••• 

• 

• 

Exchange 

Announcer 

Line terminating 
equipment 

• 
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telephone exchange and the studio console at 
Mercia Sound. This enables the programme 
presenter to control the system from the studio 
via a panel on which are mounted four electronic 
totalisers recording the votes cast by callers. 
There are four voting options each having an 
associated telephone number. 

Signal 
When the presenter invites listeners to vote he 

indicates the telephone numbers to dial for each 
option used. He then sends a 'count start' signal 
which takes an engaged condition off the lines 
and brings in the facility for connecting an 
announcement to inform callers that their vote 
has been recorded. Each registered vote is 
recorded on the totaliser associated with the 
number dialled so the presenter has an 
immediate indication of the state of the poll. 

The system is operated by four simple push 
button controls and the system state is indicated 
by one of three indicators. Before using the 
system in a live context, the presenter has at his 
disposal a system test facility, which if used, 
generates 100 test calls. These are registered on 
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each of the four totalisers and once the test 
sequence is complete the totalisers are 
automatically reset. At the telephone exchange 
the Voteline equipment registers and counts the 
votes as they come in. 

At Coventry, each of the four Voteline 
numbers has 15 lines associated with it. Each 
line is connected to a line terminating circuit 
which acts as interface between the Strowger 
equipment in the exchange and the Voteline 
equipment. The two ends of the Voteline 
system are connected by a four-wire, 
speech-band circuit. Data and control signals use 
separate channels and consist of two out 
of five multi-frequency tones. 

When a count is in progress all 60 lines are 
continuously scanned for calls. When one is 
detected it is stored, encoded and then 
transmitted in packets to the Mercia Sound 
studio where it operates the appropriate 
totaliser. A duplicate set of totalisers exists at the 
exchange which mirrors the state of the studio 
totaliser. 

Flexibility 
At the heart of the Voteline system is a 

microprocessor which controls all functions of 
equipment from opening the lines to ensuring 
that each vote operates the correct totaliser. The 
microprocessor is controlled by a computer 
program stored on an erasable, programmable­
memory chip. This introduces a degree of 
flexibility in that the computer program can be 
re-written to introduce new facilities. 

A major improvement to come from further 
talks with Mercia Sound was for a call trap to be 
incorporated under their control. This 
additional facility enables the station to select 
voters at random to take part in programmes 
thereby creating an air of excitement. It has been 
designed and incorporated in the system and 
went on trial in December. It is hoped to further 
the joint enterprise with Mercia Sound and by 
continued discussions, expand and improve 
the service. 
The radio station has agreed to avoid using the 
service between 9 am and 5.30 pm weekdays 
which greatly limits provision of extra 
equipment in the public exchange. 

If necessary, up to 30 lines per option could be 
made available on existing numbers. Over this, 
the system would have to transfer to special 
information services equipment. Work is in 
hand to develop Voteline systems for other areas 
and one for Beacon Radio in West Midlands 
Area is under construction. It will also be 
necessary to design the service for interworking 
with System X. 

In working with Coventry's local radio station, 
a close relationship has been built up but there 
are other avenues to explore. Apart from radio, 
newspapers and local authorities are possible 
candidates for using the service to canvas public 
opinion. Coventry Area sees 'televoting' 
expanding for a number of years yet but when 
Prestel and interactive cable tv become more 
widely available, these services could well take 
over Televote's role. Q) 
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Far left: 

Coventry housewife 
Sue Whittle listens to 
the Mercia Sound 
announcement telling 
her that her telephone . 
vote has been recorded . 

Centre: 
Technical officers 
Makhan Singh and Glen 
Chambers, who between 
them developed Voteline 
test equipment at 
Wolverhampton 
exchange for 
Beacon Radio . 

Above left: 
Mercia Sound disc 
jockey Jim Lee invites 
responses from listeners 
as Voteline equipment -
on his left - totals up 
telephone calls. 

Mr A Birch and 
Mr R Green are 
managers in the local 
exchange division 
of Coventry Area. 
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Entering new territories . • • 

Far-reaching 
changes in the 
structure of British 
Telecom in which 
regions and areas will 
be replaced by 
'districts' and 
'territories' are now 
being planned 
by Local 
Communications 
Services (LCS). 
The re-organisation 
is aimed at making 
British Telecom 
more responsive to 
opportunities and 
customer needs. 

The detailed arrangements to phase out the suffici�nt field units, with responsibility for 
regional and area structure after nearly 50 detailed planning, execution and maintenance 
years are being produced by teams up and of all LCS operations within each district 
down the country who are looking closely at office.'' 
the present set-up to see how it can be best He said that British Telecom had to 
adapted to flourish in the new competitive recognise from the outset that the 1980s and 
environment. beyond would be a period of rapid and 

It is likely that there will be 24 'districts' fundamental change affecting everyone. The 
made up from 50 telephone areas outside recent decades of relative stability in the work 
London. These in turn will be grouped ihto environment had disappeared and were 
four territories. Because of its unique unlikely to return. 
close-knit structure London will be regarded "Competition, unleashed by the 1981 Act, 
as a fifth territory although it is unlikely to is already with us," he said, "and will 
have districts of the same type as envisaged become increasingly effective. New 
for the provinces. technology, and with it new services and 

This reorganisation in LCS follows the facilities, are emerging at an ever-increasing 
changes introduced in areas last year (see pace, often in ways that cannot be foreseen. 
British Teleco111 Jou ma I, Spring 1983). That These are the inescapable facts of life and 
restructuring was designed to streamline to underestimate their impact would 
areas by making them profit centres and have damaging consequences for 
introduce mixed-hierarchy working. ----7LCS and all its staff" 

Iain Vallance, Managing Director, 
LCS, describes the creation of the 
districts as " .. . establishing self-

The current regional and telephone area maP, 
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The proposed new territories and districts 

r Vallance went on to say that if future 
market opportunities were to be grasped, not 
only did LCS need to be geared up to meet 
new challenges as they arose, but that there 
needed to be increased awareness among staff 
that the rigidities of the past - closely-defined 
hierarchies, tightly-drawn duty definitions, 
long-established customs and practices -
would have to give way to greater flexibility. 

In announcing the reorganisation, both Mr 
Vallance and Brian Haigh, Director of 
Organisation, Performance and Systems 
Department, stressed that plans were still at a 
formative stage and that work was continuing 
to define the boundaries of the districts. In 
most cases they would be made up of 
complete telephone areas but there could be 
some exceptions. The structure of each 
district was still being developed and the 
process would continue in an evolutionary 
fashion after they had been set up. Local 
circumstances would probably produce 

district structures which were not identical. 

Leeds 
.6 also a district HQ 

There was no firm timetable for the 
introduction of all districts but some 
would 'go live' later this year and 

most of the remainder in 1985/86. CD 

•Liverpool Manchester 
• •Sheffield 

•Leicester 

• 
Blrmingham 
also a district HQ 

Bedford• 
•Cambridge 
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This, the 
seventeenth in our 
series on overseas 
administrations, 
ventures for the 
first time to the 
South American 
continent to look at 
Brazil, a vast 
country of 
contrasts which 
contains some of 
the most modern 
telecommunications 
facilities. 

Microwave radio towers 
high above 
Rio de Janeiro. 
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Janeiro 

Brazil, rich in many raw materials and 
famous for its coffee exports, is a vast 
country - the fifth largest in the 
world. It ranges from tropical rain 
forest in the Amazon basin to large 
areas of undulating forest-covered 
plateau and coastal lowlands. Its 
population is 125 million, yet density 
is under 15 people per square 
kilometre with most people living in 
urban areas in the south east and 
north east. 
Forty per cent of the work force are in 
agriculture based in scattered farming 
communities but during the past 20 

years manufacturing has grown 
significantly and exports have 
become highly important. 



D
espite being the eighth largest economy 
in the world in terms of gross domestic 
product, Brazil is still developing as a 

New World country but lack of its own oil 
supply has caused severe economic problems 
since the 1973 oil crisis. 

Obviously for a developing country, 
telecommunications repn:sent an economic 
paradox. They require large capital outlay and 
continuous expensive research and development 
(either imported from developed countries or 
domestic) but they are also vital to economic 
growth. Brazil at present has the tenth largest 
telecommunications system in the world (about 
ten million telephones). This is sufficient to 
cope with the vital needs of business but plans 
are in hand for future development to improve 
the situation overall. 

If in the early 1960s, one had forecast the likely 
situation in Brazil in 1983, it is doubtful 
whether the current situation would have been 
anticipated, as at that time there were over 800 
very small private telephone companies which 
had sprung up in a very localised form with little 

or no interconnection. The government had 
made no plans for telecommunications at this 
point, and it was becoming apparent that a 
comprehensive system would not emerge 
naturally. 

In 1965 the government stepped in with the 
formation of a public company called Empresa 
Brasileira de Telecomunicacoes - Embratel - as 
the trunk and international carrier, and in 1967 
created a separate Ministry to regulate 
communications, with the task of unifyirig 
telecommunications. It was from this date that 
effective planning really began in Brazil and the 
foundations of the present system were laid. 

A second important development was the 
rationalisation of operational organisation with 
the formation in 1972 of Telecomunicacoes 
Brasileiras SIA - known as Telebras. The 
Ministry was then in the position of being the 
policy maker, and Telebras became the overall 
administrator, setting up 28 state-wide operators 
with the status of limited companies for which 
Telebras was the holding company. Embratel 
also became a Telebras subsidiary. [:> 

Left: Brazil has about 
75,000 public call boxes. 

Below: A linesman's work 
is similar the world over. 
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Manufacture of printed 
circuit boards is 
undertaken by the 
Brazilian administration. 
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The process of absorbing the private companies 
then began and this is only now nearing 
completion. Telebras provides finance for the 
system by share issue and by borrowing from 
capital markets and allocates resources to the 
companies for the implementation of policies set 
by the Ministry of Communications. Telebras is 
particularly concerned with helping development 
in the more remote areas, as well as providing 
services to the low income sector of the 
population. 

As a result of the improved organisation, the 
telephone system grew from 2.4 million 
telephones in 1973 to about ten million by last 
year. Telephone penetration is still low at 7 .3 
connections per 100 population, but as 70 per 
cent of connections are in the major cities and 42 
per cent are concentrated in the four main 
commercial centres of Brasilia, Rio de Janeiro, 
Sao Paulo and Belo Horizonte, the vital business 
links are covered. The most frequently called 
countries are the United States, Argentina, Peru, 
Chile, Venezuela and the United Kingdom. 
There is also a sizeable public coinbox system 
with 75,000 installations. 

Today most switching is electro-mechanical 
but the Ministry's plan has always been 
to introduce electronic switching at the earliest 
possible date. As a result, the domestic research 
and development centre in Sao Paulo began 
work on developing a home-grown electronic 

1 I 
switching family known as Tropico in the 
mid-1970s. 

A new development in Brazil, as in the rest of 
the world, is fibre optic transmission and in late 
1982, a prototype fibre optic link began trials 
between two exchanges in Rio de Janeiro. This 
was the culmination often years of development 
to find an economical manufacturing process 
which would compare favourably with imported 
products. 

With the efforts made in training staff and the 
installation of modern equipment, the quality of 
telephone service has been steadily improving 
although, as yet, at 87 per 100 telephones a year, 
fault reports are high. On the other hand, 99 per 
cent of faults are cleared within 24 hours. There 
is also a large and fast growing telex service, the 
12,000 telex stations system of 1975 having 
grown to a phenomenal 66,000 in 1982 which 
contributes significantly to overall income. 

Investment 
Of a total operating income of 517 billion 

cruzeiros in 1982 ( 400 cruzeiros = £1) telephone 
service accounted for 462 billion and telex 
service 30 billion. It is unlikely that the target 
for self.financing will be achieved in the near 
future. Annual investment in 1983 was about 
535 billion cruzeiros and this level is expected to 
increase in future years to meet demand for new 
services. 

Training the right number of staff in the latest 
technology is an important factor in effective 
telecommunications. Telebras employs 98,000 
people, of whom 12,000 are technical staff. It 
runs a training programme for managers and has 
a series of national and regional training centres 
which offer around 100 modular courses. 

Brazil, however, is by no means concerned only 
with extending existing services. It also wishes 
to introduce new ones and is currently working 
on an impressive satellite communications 
programme. This includes the development of 
large and medium sized earth stations for public 
telephony and television transmissions as part of 
a domestic satellite system to be put in operation 
next year and in anticipation of the launch ofa 
domestic satellite in the near future. 

Work is also in hand on the development of a 
packet switching network called Rexpac, and the 
development of a switching system for rural 
areas. A Tropico 1000-line exchange is currently 
being tested by the Sao Paulo and Rio de Janeiro 
telephone companies. 

With close co-operation between government, 
finance houses, telecommunications 
manufacturers and operating companies, Brazil 
has developed the nucleus of a modern system 
with very limited resources. Future development 
has been carefully planned and the Brazilian 
system is now set to grow from what is a very 
firm base. ij) 



Telephones around 
the world 
Here is the annual international comparison of telecommunications statistics, 
showing the 12 countries with the largest number of telephones at 
31March1983*. These countries account for over 75 per cent 
of the world's telephones, while containing only 20 per cent 
of the world's population. The percentage growth over the 
preceding year is also shown in brackets. 

Various sources have been used to obtain these statistics: 
all figures are approximate. Further details may be 
obtained from the International Comparisons 
Group (LCS/OPS 1.2.3: 01-432 3266). 

* telephones at 31 March 1983, or nearest available date. 
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Twenty one years 
after the first 
direct dialled call 
was made from 
London to Paris, 
British Telecom 
International (BTI) 
has opened its first 
digital international 
telephone exchange 
at Keybridge House 
in London. 

Co-author Dave Ballinger 
(left) checks the central 
processor test unit with 
David Williams, a 
trainee technical officer 
at Keybridge House. 
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Gateway to a 
digital world 
Martin McGrath and Dave Ballinger 

1 o pening of the new digital 
international exchange brings the 
dawn of a new era in international 

telecommunications which will link the UK's 
expanding inland digital network with similar 
facilities overseas thus giving British Telecom 
customers access to the world's finest 
communications. 

The decision to specify Keybridge House as a 
digital international switching centre (ISC) was 
made at an early stage to meet the growth in 
digital international transmission facilities as 
these become available. It was planned that the 
new ISC would take advantage of the 
space-saving, lower maintenance cost, 
operational flexibility and many other benefits 
of digital switching and stored program control. 

BTI currently operates five electro-mechanical 
analogue IS Cs - Wood Street, Mollison, 
De Havilland, Mondial and Thames 1 - and a 
stored program control analogue unit called 
Thames 2. Keybridge ISC will act as a bridge 
between the existing analogue era and the future 
fully digital era by providing circuits to and 
from both analogue and digital networks. It will 
be extended progressively in stages until it is 
complete by 1986. 

Primarily, Keybridge ISC will switch 
international direct dialled (IDD) traffic between 
British Telecom's national network and larger 
traffic routes such as those to the USA, France, 
Germany, Australia, Japan and Hong Kong. 
Using links to other IS Cs, Key bridge will also 
be able to handle international traffic for other 
countries, international transit traffic and calls 
controlled by operators working at UK 
international exchanges. 

Fresh look 

The L M Ericsson AXE 10 switching system -
known in British Telecom as TXD20 - is used 
at Keybridge. TXD20 provides stored program 
control by combining centralised and distributed 
processing techniques as well as time-space-time 
digital switching. This new technology calls for 
a fresh look at both operating and maintenance 
activities, and in the case of the TXD20 system, 
incorporates a number of new features. These 
include: 
*A data processing and control system, with a 
two-level, duplicated structure comprising a 
central processor and a number of small regional 
processors. The central processor- handles call 
set up including route and path selection, 



operation, maintenance and fault diagnosis, 
while the regional processors are small 
mini-computer type units performing frequent 
routine tasks such as scanning, hardware 
operation and signal decoding. After the second 
stage is introduced, a more powerful central 
processor will provide capacity to meet all 
planned extensions without the need to install 
more processors. 
*A group switching subsystem, controlled by 
regional processors and with a triplicated clock 
module for providing timing. The switch 
provides time switching between time slots and 

Analogue 
circuits 

Trunk and signalling subsystem 

Incoming----; 

Outgoing -------J 

Bothway ._. __ _, 

Regional 
processor 
subsystem 

Central processor subsystem 

*An input-output subsystem, which provides all 
the various man-machine interface and data 
handling facilities such as visual display 
terminals, printers and cartridge tape readers. 

Other subsystems include software-only 
functions of traffic control, charging and 
operation and maintenance facilities. Both 
analogue and digital circuit terminations have 
been provided initially to interconnect with 
existing analogue systems in the national and 
international networks as well as with new 
digital systems. 

Flexibility 
A range of signalling sys terns are catered for 

to meet various network requirements and 
provide flexibility for interworking with 
the old and new networks according to the 
availability and location of digital plant. 
The four main network interfaces are: 
*Signalling system loop disconnect which·will 
be used mainly for traffic to and from the 
London Area (including IDD traffic directly 
routed from some London local exchanges for 
which metering-over-junction facilities are 
provided). This system will also be used for 
traffic to and from the rest of the country. 

space switching between pulse code modulation 
systems. 
*A trunk and signalling subsystem comprising 
units for terminating both analogue and digital 
circuits together with devices for providing 
signalling and service facilities. 
*A common channel signalling subsystem, 
which provides the terminal and associated 
functions for common channel signalling links. 
Signalling systems CCITT 6 for use on 
intercontinental routes and CCITT 7 for use in 
the international and inland networks are to be 
provided. 

British Telecom Journal 
Spring 1984 
Gateway to a digital world 

Group switching subsystem Trunk and signalling subsystem Digital 
circuits 

1----------- Incoming 

t--------- Outgoing 

1-------- - Bothway 

signalling terminal Input/Output 
subsystem 

Input/Output 
devices 

The TXD 20 system 

*Signalling system ACl 1 in analogue format for 
connection to existing analogue network centres 
and some digital main network switching units 
as these are brought into service. When Stage 2 
is introduced, more AC! 1 terminations will be 
provided in digital format. 
*CCITT R2 in analogue format for traffic to 
European centres. Some digital CCITT R2 
interfaces will be provided for circuits routed via 
Madley satellite earth station and the European 
Communications Satellite system (ECS). 
*CCITT 5 (multi-frequency signalling) and 
CCITT 6 (common channel signalling) 
terminations for traffic to intercontinental 
destinations. Initially in analogue form, those 
added at stage 2 will be in digital format. 

By 1986 Keybridge ISC will have more digital 
circuits added including on the international 
side both CCITT 5 and 6 terminations together 
with a small quantity of CCITT 7 circuits. 
Nationally, the CCITT 7 signalling system will 
be used for international calls improving the 
quality of service to customers. 

An international maintenance centre (IMC) 
will take care of the operation and maintenance 
activities for Keybridge ISC. The centre 
combines the tasks traditionally undertaken t> 
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Work continues at 
Keybridge. 
Thorn-Ericsson installer 
Mohn Tida wires up a 
distribution module rack 
in the switching centre. 

Maintenance technical 
officer Hugh Halligan 
checks status of 
peripheral equipment on 
the data handler terminal 
in Keybridge's 
international 
maintenance centre. 

Mr M E McGrath is head 
of the telephone network 
switching and facilities 
planning group in British 
Telecom lnternational's 
technical strategy unit. 

Mr D A Ballinger is 
responsible for switching 
systems technology and 
strategic network studies 
in the same unit 
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separately by international transmission and 
international switching maintenance centres. 
Transmission test facilities at IMC consoles are 
provided for analogue circuits using an 
automatic test access facility while access to 
digital circuits is gained via the exchange digital 
switching network. 

Documentation 
Circuit provision work will not be carried out 

in the IMC but will be undertaken in the 
repeater station using IMC-style consoles. 
Additional features of the IMC include a 

separate room for documentation and analysis, 
a magnetic tape deck room and facilities for 
preparing and handling changes to exchange 
routing information following network additions 
and modifications. 

IDD traffic continues to grow and the 
provision ofKeybridge ISC significantly 
augments BTI's existing switching capacity and 
at the same time lays the foundation for digital 

working in the international network. A further 
wholly digital ISC is planned for 1988 and this 
unit, to be called Kelvin ISC, will be located in 
Bloomsbury, London. 

In the same period, international digital 
transmission facilities are being introduced to 
Europe and North America using optical fibre 
submarine cable and digital satellite systems. 
The integration of these systems into BTI' s 
network will increasingly offer customers the 
benefits of digital technology and will allow the 
later int�oduction of an international integrated 
services digital network (ISDN). 

Digital technology offers greatly improved 
quality of service and reductions in running 
costs over earlier techniques and provides the 
basis for introducing new digital international 
services at marketable prices. BTI intends to 
keep the UK in the front rank of world 
telecommunications and Keybridge international 
switching centre is a major step in fulfilling 
this policy. CD 
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Operating 
by licence 
Claire Milne 

he 1981 British Telecommunications Act 
eralded the beginning of a new era 

n UK telecommunications and many 
changes have taken place since it was passed. 
(See 'Liberalisation - the UK experience', 
British Telecom Journal, Summer 1983.) For the 
first time, the Act gave Government powers to 
license other operators to run telecommunication 
systems in competition with British Telecom. It 
also set up the machinery for independent 
approvals of network attachments such as 
telephones, answering machines and private 
branch exchanges (PBXs). 

Soon, the Mercury consortium was licensed to 
run a new network and provide competing 
telecommunication services. A General Licence 
has also been issued under which anyone may 
offer Value Added Network Services, such as 
information or banking provided over telephone 
lines. Many types of terminal apparatus have 
been approved and apparatus supply is rapidly 
becoming a fully competitive activity. In short, 
competition is already reaching all sectors of 
British Telecom. 

· 

But the Government is anxious to do even 
more to create the extensively liberalised 
telecommunications market that it considers 
necessary for this country to exploit 
technological advances to the full. British 
Telecom plays a central role in the UK 

telecommunications scene and if there is to be 
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meaningful competition, British Telecom must 
be part of it. As a nationalised industry, it has 
been subject to many Government controls 
which may have little to do with the marketplace, 
and the limitation placed on its borrowing has 
been a significant factor in slowing down 
network modernisation. At the same time, it is 
difficult for the Government to develop its 
policy of wide-ranging competition while British 
Telecom occupies the special position which it 
has as a nationalised industry. 

Now the provisions of a new Act of Parliament 
- the Telecommunications Act 1984- will soon 
come into force and turn British Telecom into a 
public limited company (pie). When British 
Telecom pie is first formed, the Government [> 

Government 

D 
• 

Ottel 

® 
BT Board 

Secretary 

Government 
Relations 

Department 

Three years after the 
1981 British Telecom 
Act gave the 
Government wide 
powers to relax the 
telecommunications 
monopoly, a further 
Act to turn British 
Telecom into a 
public limited 
company (pie) will 
come into force 
this summer. 
This feature looks at 
some of the issues 
involved in what is 
the biggest and 
most complex 
exercise of its kind 
ever undertaken in 
the UK. 

Diagram showing 
main link between 
British Telecom and 
Government. 
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Panel 1 

The Licensed Telecom Systems 
Applicable Systems (that is, those systems to 

which the licence applies) are all the telecom 
systems which British Telecom runs in the UK 

up to and including a network terminating point 

(NTP) wherever Applicable Systems meet 

other systems or approved apparatus. 

Except ... Local systems in the Hull area 

(which will continue to be run by 

Hull Telephone). 

Except ... Mobile radio systems (radiophone 

and radiopaging, which British 

Telecom will continue to run but 

under a separate licence). 

Except ... Any other systems which British 
Telecom runs under another licence 

(for example, PBXs run under the 

Branch Systems General Licence). 

On customers' premises, the NTP might 
typically be within a socket into which 

approved apparatus can be plugged, or a test 
jack frame for the connection of PBXs. 

A telecom system is defined in the Act to be a 
system for the conveyance of 
electromagnetically-coded signals. 

will initially still own it all, but a few months 
later, 51 per cent of the shares are expected to be 
sold in stages, and British Telecom will then be 
able to enter the commercial world in a similar 
way to any other pie. 

British Telecom's traditional statutory 
monopoly has meant that anyone else wanting to 
run a telecommunication system (other than 

certain types, such as completely private 
systems) has had to ask for a licence, at first from 
the Post Office, and since the 1981 Act from 
British Telecom or the Secretary of State for 
Industry. In the new climate, it would make no 
sense for British Telecom to retain this position. 
Apart from the obvious unfair competitive 
advantage, British Telecom itself would be faced 
with increasing conflicts as both regulator and 
competitor. These have already caused many 
problems over the past two or three years. 

The new Telecommunications Act will abolish 
British Telecom's statutory monopoly so that in 
future it will need a licence to run its systems 
like anyone else. It will lose its power to grant 
licences, and control of licensing will pass to the 
Secretary of State. 

The Secretary of State will continue to be 
responsible for issuing main policy-setting 
licences and a new agency will oversee all 
telecommunications activities and ensure that 
licensees abide by the terms of their licences. 
The new Act will set up an Office of 
Telecommunications (Oftel), headed by a 
Director General of Telecommunications 
(DGT). 

So that the political control formerly exercised 
over British Telecom as a nationalised industry 
is not replaced by another form of political 
control, the Government has stated that Oftel 
will have considerable independence. Once 
appointed, the DGT cannot be removed from 
office for five years and will be in a similar 
position to that of the Director General of Fair 
Trading, who heads the Office of Fair Trading. 

As well as having oversight of licensed 
activities and the responsibility for amending 
licences if that proves necessary, the DGT is 

Panel 2 Preserving services. and protecting consumers 

General service obligations 
• Universal service 
• Directory enquiries 
•Installation and maintenance 
• International services 
.• Special operator services for 

emergencies 
• Maritime emergency service 
• Contingency planning 
• 24-hour fault repair for essential 

services 
• Maritime services 

Prices and terms 
• Standard published charges 
• RPl-x 

=

=��l�iiiil
• Uniform charges for installation 
• Uniform charges for 

maintenance 
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• No undue preference or 
discrimination 

/ I 

I 
f 

Community obligations 
���,,....,il'lli • Rural areas ,��!i'�;I • 999 emergency service 
r;: • Public call boxes 

• Facilities for disabled 
'1""""'!""'1'-Hll' /' • Telephones for the hard of 

' hearing 
• Inductive couplers in public 

call boxes 
• Free directory enquiries for blind 

and disabled 
• Access charges 

Consumer affairs 
•Consumer Code of Practice 
• Arbitration of disputes 
•Consultation with consumer 

bodies 
• Independent approval of meters 



given a number of other important functions by 
the Act, such as investigating cases of alleged 
anti-competitive practices and abuses of 
monopoly powers. 

Where necessary, the DGT can refer cases 
under general Fair Trading legislation to the 
Monopolies and Mergers Commission (MMC), 
who in turn may recommend the Secretary of 
State to take measures designed to remedy any 
.abuses. He must also protect the interests of 
users and consumers of telecommunications, by 
following up complaints and taking over as 
consumer watchdog (but with sharper teeth) 
from the Post Office Users' National Council, 
(POUNC). In these tasks he must take note of 
the views of various advisory bodies. He must 
collect information on telecommunications, 
publish it if considered necessary, and be ready 
to give advice on telecommunications matters. 

Guidelines 
The all-important Clause 3 of the Act sets out 

statutory guidelines for the DGT and the 
Secretary of State when they are carrying out 
their functions under the legislation. They have 
a primary duty to ensure that telecommunication 
services including emergency services, public 
call boxes, maritime services and services in 
rural areas are provided throughout the UK to 
meet all reasonable demands, and they must bear 
in mind that the operators obliged to provide 
this 'universal service' must be adequately 
financed. Subsidiary duties include promoting 
the interests of consumers (including the 
disabled), effective competition, relevant research 
and development and UK interests abroad. 

Many of the aims set out in Clause 3 are 
reflected in particular conditions of the Bi·itish 
Telecom licence. At the time of writing, the 
licence was still being discussed by British 
Telecom and the Government, bur the general 
picture was already fairly clear. 

The licence is a weighty legal document in five 
parts. The first simply licenses British Telecom 
to run telecommunication systems (see panel 1). 
The licence lasts for 25 years, but will not end 
either then or later unless ten years' notice of 
withdrawal has been given. (lf rhe licence were 
subject to being ended at short notice at the 
Government's discretion, British Telecom might 
find it impossible to attract the funds it needs for 
long-term investment.) Part one gives British 
Telecom the benefit of the new 'Telecom Code', 
which is to replace the old Telegraph Act 
provisions for placing external plant such as 
poles and ducts. 

Part two, the heart of the licence, contains the 
conditions subject to which the licence is issued. 
These are covered more fully shortly. Part three 
lists the circumstances in which the licence 
could be revoked and include.British Telecom 
defaulting on its licence fee, ignoring a licence 
enfo1

:
cement order, or going bankrupt. 

Part four formally authorises the connection of 
the licensed systems to other systems and 
apparatus, as well as the provision of 
telecommunication services by means of the 

Panel 3 

Fair trading conditions 
Apparatus supply 

Separation of network and apparatus activities 
No unfair cross-subsidies 

Equal treatment of competitors 

No unfair use of network information 

No linked sales 
Separate charging for network services and apparatus 

Connection 
# • Interconnect with sompetitors 

J • Connection of approved apparatus 

• • Provision of services by others 

• • Notice of systems changes 

General fair trading 

Standard published charges 

No undue preference or discrimination 

Notification of joint ventures 

Fair acquisition 

# • Apparatus production 

J • No unfair exclusive dealing 

licensed systems. Lastly, Part five imposes 
various restrictions on British Telecom's use of 
the Telecom Code. These are mainly intended 
to protect the environment by, for example, 
preventing the use of unsightly overhead cables 
in areas of outstanding natural beauty. 

Part two contains more than 40 conditions, the 
drafting of which has involved a delicate 
balancing act. To start with, the Government is 
anxious to epsure that its liberalisation policy 
does not have unwanted side-effects. Public 
concern has been expressed that, without special 
controls, the profit motive might lead British 
Telecom pie to exploit its surviving areas of 
monopoly, and to neglect unprofitable market 
sectors. Several conditions are, therefore, 
devoted to the preservation of various services 
and protection of the interests of consumers. 

Again, fears have been voiced that unleashing a 
company of the size and strength of British 
Telecom on ro the marker could from the outset 
stifle the very competition which the 
Government is trying to foster. For this reason 
several conditions make sure that British 
Telecom can only compete in ways that will 
ensure other firms are not at a disadvantage. 

Prospects 
But over-regulation, resulting from too many or 

too rigid conditions, could easily frustrate the 
aim of producing a vigorous, adventurous 
British Telecom capable of leading the UK into 
a new telecommunications era, of providing 
attractive prospects for its staff and of raising the 
finance it needs on the open market. 

Pan.el 2 on page 26 lists in more detail 
conditions about service preservation and 
consumer interests. Of particular interest are the 
access charges condition and what is termed the 
RPI-x condition. !> 
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As panel 2 shows, the licence calls for British 
Telecom to continue providing a whole range of 
services, most of which are in any case 
commercially viable, but others of which may 
not be profitable. In the latter category are some 
services to rural areas, public call box services, 
services for the disabled and the 999 emergency 
facility. 

These are all community services which often 
do not cover their own cost. It would not be fair 
to ask British Telecom to foot the bills when its 
competitors are free from such burdens. 
To get round this problem, the access charge 
system has been devised, whereby British 
Telecom can get a fair contribution to these costs 
from the operators of interconnected networks. 

The RPI-x condition embodies a 
recommendation made by Professor Stephen 
Littlechild in his report, commissioned by the 
Government, on the limitation of British 
Telecom's monopoly profits. His main point 
was that the best form of pri.ce control is a 
competitive marketplace, and RPI-x is only a 
stop-gap measure to guarantee that British 
Telecom's customers cannot be exploited in 
areas where competition has not yet bitten. So at 
first, it will only apply for five years. 

The symbol 'x', whose value had not at the 
time of writing been fixed, is the yearly amount, 
in percentage points, by which British Telecom 

Approved apparatus or 
other licensed systems 

wil'l have to reduce the real prices of a range of 
basic services, taken together. These include 
installation and maintenance of exchange lines, 
and local calls. 

More detail of the fair trading conditions is 
shown in panel 3 on page 27. Key to several of 
these conditions is that British Telecom must 
show that it is not using its privileged position as 
the established network provider to gain 
advantages that are not available to its 
competitors in terminal apparatus supply. 

Network business 
It is, therefore, required to report on and 

account for these two areas of its activity quite 
separately, and the network business may not 
cross-subsidise the apparatus business. British 
Telecom must connect competitively-supplied 
terminal apparatus to its network on exactly the 
same terms as apparatus it supplies itself. Even 
the flow of information from the network side to 
the apparatus side will be carefully controlled, 
by the provisions of a code of practice. 

British Telecom will also have to show that it is 
not abusing its purchasing power. Conditions 
are included that will put any substantial 
manufacturing in a separate subsidiary at arm's 
length from the rest of British Telecom, and 
prevent British Telecom from requiring its 
suppliers to enter into exclusive dealing 
arrangements. 

This array of licence conditions can only be 
effective if there are adequate means to enforce 
them. The DGT will have wide-ranging powers 
to call for any information from British Telecom 
(or other licensees) necessary for him to carry out 
his duties, including investigation of alleged 
breaches of licence conditions. If he is satisfied 
that there is a breach, he can, following due 
process, issue an order to enforce compliance. 
Provisional orders can be issued with immediate 
effect. 

Injunction 
If the operator fails to comply with the order, 

he can be sued for damages by any injured party, 
and the DGT can enforce the order through a 
court injunction. In addition, if the DGT thinks 
that an operator is misbehaving in a way that 
does not amount to a breach of a licence 
condition, he can change or add to the licence 
conditions without the licensee's consent, 
subject to obtaining a favourable 
recommendation from the MMC. 

British Telecom, like all other operators, will 
therefore have no option but to adhere 
scrupulously to its licence conditions. This 
means that the interests of all users of 
telecommunications services and of competitors 
in the UK will be safeguarded; but, provided the 
balance remains right in the final form of the 
licence, British Telecom will be able to take 
proper advantage of the rapid growth of the 
telecommunications market and its convergence 
with computing into the information technology 
of the future, with the wide prospects that this 
will offer. 6) 



For model · 

'demonstrations 

T
he world's first integrated services digital 
network (ISDN) demonstration model -
made up from equipment used at 

Telecom 83 in Geneva - is now being used by 
British Telecom in London for marketing 
demonstrations to a wide range of business 
customers. 

The decision to build the model was made 
jointly by Local Communication Services and 
National Networks. As well as its demonstration 
capabilities, the model will also be used as a test 
facility to prove the latest technological advances 
before they are incorporated in the pilot ISDN 
service due to open later this year. 

Construction 
The main switching unit was installed and 

fully operational within two weeks of the 
equipment arriving back in the UK from 
Geneva. Once the construction of the 
professionally designed demonstration area was 
completed, the terminal equipment was installed 
and commissioned as standard single line 
integrated digital access (IDA) circuits using two 
types of network terminating equipment 
developed for the pilot ISDN service. 

The core of the model is a System X 
concentrator module (digital subscribers 
switching subsystem) with processing capability 
supplied by a processor utility subsystem (PUS) 
simulator. This mode of operation is similar to a 
remote concentrator unit (RCU) operating in 
isolation from its parent local exchange. The 
- SOV power to the concentrator is supplied by 
the type of equipment rack being used in 

System X installations. 

Equipment 
The model also houses a range of high-speed 

terminal equipment such as fast facsimile, 
photovideotex and slow-scan tv. In addition 
there are some commercially-available low-speed 
terminals which reflect the immediate and 
practical communications requirements of many 
potential customers. All the equipment is 
demonstrated live with the calls being set up 
from one terminal through the System X 
concentrator switch to the terminal at the 
distant end. 

The slow-scan tv facility has the potential of 
scanning up to four independent camera 
locations but only two are used on this model, 

one showing a panoramic view of the City of 
London, the other a view of the British Telecom 
Research Laboratory site at Martlesham. The 
photovideotex facility includes access to an 
experimental photovideotex database to help 
customers appreciate the potential of such an 
installation. 

Indications 
With major customers now viewing the model 

there are early indications that they are highly 
impressed with the concept of a fully integrated 
digital network capable of supporting not only 
terminals which are immediately available, but 
also flexible enough to allow evolution to meet 
the likely needs of future generations of speech 
and data terminal equipment. Q) 
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to customers is a vital 
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X
ter the successful introduction of the 
early inland telegraphs, and in particular, 
the establishment of the line from 

London to Dover in 1846, it was logical that the 
thoughts of engineers should turn to more 
ambitious schemes for communication overseas. 
The main difficulty was to solve the problem of 
providing adequate insulation for cable 
conducting wire which had to be proof against 
the penetration of water at great pressure, 
chafing, and able to withstand the attack of 
biological enemies. 

At one time, rubber was thought to be suitable 
but it broke down when submerged for any 
length of time in sea water. The introduction of 
gutta percha, the coagulated latex from trees in 
the Malay peninsula, enabled work to proceed 
with greater promise. Gutta percha differed 
from rubber in being inelastic at ordinary 
temperatures and in becoming soft and plastic 
on immersion in hot water. 

Although first known in Europe in the middle 
of the l 7th century, gutta percha had found no 
special use and it was not until after it was 
brought to the notice of the Royal Society of 
Arts by Dr .Montgomerie and examined by 
Faraday in 1843, and again in 1848, that its 
excellent insulating qualities were recognised, as 
the best material then available for insulating an 
underwater conductor. 

The achievement of laying the first submarine 
cable of practical significance was due to the 
enterprise of brothers Jacob and John Watkins 
Brett. They registered the 'General Oceanic 
Telegraphic Company' and their objectives were 
to establish a telegraphic communication from 
the British Isles across the Atlantic Ocean to 
Nova Scotia and Canada. 

The Bretts were also busy in France and 
negotiated a concession from the French 
Government for the laying of a cable from 
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Dover to Calais. In August 1850, a steam tug, 
the Goliah, was chartered and a large drum, 
seven feet in diameter and 15 feet long, weighing 
two tons, was built on the deck and the 
insulating cable, weighing five tons was then 
wound on. The shore ends were laid first; that 
on the English side began from a horse box 
which was used to house the instruments at the 
Dover terminal of the South Eastern Railway, 
while on the French side, the shore end was laid 
from Cap Gris Nez. 

Weights 
As the cable was paid out, weights were 

attached to it at frequent intervals to aid its 
sinking to the sea bed. These weights, which 
varied from eight to 16 lb, were made in two 
halves and were clamped to the cable by studs. 

Before the joint was made with the shore end, 
communication with the engineers waiting at 
Dover was attempted unsuccessfully using Jacob 
Brett's modified house printing telegraph. 

After the joint with the French shore end was 
made to give an uninterrupted conductor from 
shore to shore, a Cooke and Wheatstone needle 
telegraph was connected and messages were 
exchanged, one of which was sent by John Brett 
to Prince Louis Napoleon Bonaparte who had 
taken much interest in the enterprise. 

On attempting to resume communications the 
following morning, no signals could be received 
and it became apparent that the line had broken 
near the French coast. The Goliah was 



immediately sent back to recover the faulty 
portion of the cable. 

The failure of the cable was reported as being 
caused by a French fisherman who fouled the 
cable with his anchor and, thinking it to be a 
new form of seaweed, had chopped it asunder. 

Such was the lack of confidence in the 
undertaking that Brett encountered great 
difficulty in his appeal for capital with which to 
manufacture and lay a second and stronger 
cable. Indeed, the whole project might have 
collapsed altogether if it had not been for the 
efforts and enthusiasm of Thomas Russell 
Crampton, a railway engineer and inventor. Not 
only did he provide half the capital required -

£15,000 - but he was responsible for raising the 
remaining sum. Crampton was himself 
responsible for the design of the new cable and 
the main features of it were embodied in 
subsequent cables for a number of years. 

The Gutta Percha Company manufactured the 
core and their main endeavour was to produce a 
cable having a continuous conductor, with 
quality being of secondary importance. Hemp 
yarn was laid on the insulated core to act as a 
bedding for the armouring wires and to protect 
the insulation, but tension at the serving 
machine was not uniform so that at times the 
yarn cut deeply into the gutta percha it was 
supposed to protect. Further, the surface of the 
galvanised armouring wires was irregular and in 
places there were blobs of zinc galvanising 
which tended to penetrate the insulation and 
make contact with the central conductor. 

Guidance 
Cable laying began in September 1851, using 

the Government hulk Blazer, towed by two tugs 
under the guidance of a small steamer also lent 
by the Government. Twenty-five miles of cable 
had been provided but, partly because of the 
poor weather and inaccurate steering and partly 
due to the inefficient brake which had allowed 
the heavy cable to pay out too quickly, the ships 
were still a mile from the French coast when the 
end of the cable was reached. To complete the 

remaining distance, Crampton had to splice on 
an odd length of cable. 

After testing which lasted throughout October, 
the cable was eventually opened for the 
transmission of messages in November 1851. It 
can rightly claim to have .been the first efficient 
submarine cable for it was reported as being still 
in good working condition ten years later. Apart 
from occasional repairs made necessary by 
damage from ships' anchors, it was in constant 
use until 1859 when major repairs were 
undertaken. Even then it was found that the 
gutta percha was still in perfect condition, so 
complete had been the protection afforded by 
the tarred hemp and the immersion in water. 

Impetus 
The successful laying of the 1851 cable across 

the Channel gave great impetus to submarine 
cable enterprises and among the first of the new 
projects was the linking of England with Ireland. 
Two attempts were made in 1852, one of which 
connected Holyhead and Howth with a light 
cable which failed after only three days. 

It was not until May 1853 that a permanent 
cable was laid between Port Patrick and 
Donaghadee in County Down. This cable, 
which was laid for the British and Irish 
Magnetic Telegraph Company by Charles 
Bright, lasted for many years. 

Two further cables were laid between England 
and the Continent in 1853, one connecting 
Dover with Ostend and another Orfordness with 
Scheveningen in Holland before Brett undertook 
the laying of several cables in the Mediterranean 
for the French and Italian Governments. One 
cable was laid between Spezzia on the Italian 
coast and Corsica, a distance of 110 miles, 
while another connected Corsica with Sardinia. 

A number of other cables were laid in the 
Mediterranean and elsewhere during the 
succeeding years but many were lost to 
inexperience in design and manufacture or to 
faulty technique in handling and laying. Similar 
failures were to attend the early attempts to lay 
an Atlantic cable. cr> 

John Watkins Brett. 

Far left: The completed 
coil of 'submarine 
telegraph rope' used for 
the first successful 
cross-Channel cable. 

Centre: The armouring 
wires being applied to 
the first successful 
cable laid across the 
Channel In 1851 by the 
Brett brothers. 

Left: Laying of the first 
submarine cable from 
Dover. The Golish Is 
accompanied by survey 
ship Widgeon. 
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special system designed 
to help travel agents 
offer their customers a 
faster and better service. 
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Merlin spells success 
John Smart 

fter widespread advertising both 
in the national press and on television, 
the type of products offered by 

BT Merlin are now much more familiar. But 
why does Merlin exist, what does it do, and 
what are its objectives? After all, British 

· Telecom has always been involved in the supply 
of private exchanges and call-connect 
systems ... 

With the coming of liberalisation in the UK 
telecommunications market, the scene was 
changing to allow, with suitable approval, 
supply from any sources. Clearly, the market 
would be more competitive and the approach 
a little more enterprising. Within the same 
time frame, emphasis has grown on office 
automation, fuelled by the ever-increasing costs 
of microcomputer systems. It was to tackle 

this large and potentially lucrative market that 
BT Merlin was set up. 

With a sales target of more than £400 million 
(at retail prices) in 1984/85, and an objective to 
capture a major share of the rapidly expanding 
business systems market, Merlin faces an 
interesting and exciting challenge. Led by chief 
executive Gordon Pocock, it has three main 
areas of business activity. These are: 
*Engineering and Procurement based at 
Felixstowe. 
*Sales and Operations based in London. 
*Marketing - also based in London. 

Merlin distributes business products 
traditionally provided by British Telecom -
private exchanges, keysystems, teleprinters and 
data communications - through its local outlets 
which sell, install and maintain them. For office 
automation products and systems, where new 
market development activities are needed, 
Merlin has established two operations centres -
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one at Ealing in London covering the south and 
west - and the other in Leeds covering the rest 
of the UK. Each centre has its own showroom 
and demonstration facilities and an increasing 
number oflocal offices. 

For some years, the 'electronic office' has been 
regarded as the way ahead for business 
operations. The two main constituents of the 
electronic office are computing and 
communications. Both have been available for 
many years, but only recently has computing 
become cost-effective for most business users 
and only now is computing and communications 
coming together in a way which allows their full 
potential to be realised. With the launch last 
year of its office automation products, Merlin 
is in a unique position to bring about this 
convergence. 

But benefits to the business user are not 
obtained solely by providing new technology. 
Unless that user can quickly and effectively 
apply the technology to his or her own problems 
then much is lost. The fashionable term 'user 
friendly' has been widely applied to a number of 
computer-based systems, and is mainly intended 

to mean that the machine part of the 
man/machine interface is of particular help to 
the user. Merlin aims to develop this idea 
further than ever before. 

What, then, does Merlin actually offer the 
business world? For a start, its products include 
the M llOO communicating VDU terminal 
which offers a simple and effective interface to 
time-sharing computer bureaux. Also used as a 
terminal for in-house computers, the addition of 
an auto-dialling modem connects the terminal to 
the public telephone network and allows the user 
to store up to ten telephone numbers plus access 
passwords and other log-on information. 

So by operating a single key, a user can make a 
connection quickly and simply to the selected 
bureau or service such as Telecom Gold or 
Prestel. And although designed to meet a basic 
terminal need, the M l  100 can be upgraded to 
become a powerful microcomputer system 
adding a processor unit and disk drive. 

Next in the range is the M2200 series of small 
business computers. This series provides 
computers of varying capacity starting with the 
M22 l 5 with a 64 kilobytes memory plus twin !> 
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Offices and business 
throughout the country 
have taken to Merlin's 
2200 range of small 
business computers. 
This one is the 2215 with 
a 64kilobytes memory 
plus twin floppy disk 
drives. 

Debbie Lovejoy, 
secretary at the Ealing 
showroom tries out the 
top of the range M3300 
communicating word 
processor. 
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relations officer for 
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floppy disk drives. A comprehensive range of 
software packages deals with payroll processing, 
invoicing, stock control, sales and purchasing 
ledgers, financial modelling, sorting and update 
of mailing lists and word processing, making this 
system eminently suited to any small business 
needs. 

The auto-dialling modem helps the M2200 
series connect to the public telephone network 
giving access to Prestel and other private 
viewdata services or to other computers for 
electronic mail transfer. Connection is also 
possible to the Puma teleprinter and thus to the 
national and international telex network. 

At the heart of the simplified operation of the 
M2200 series is a program called MerlinMaster. 
Developed by Merlin to make operation easier 
for the user, it shows system options in a simple 
menu form on the VDU and then explains, in 
plain English, exactly how to operate the 
machine to achieve the desired result. This 
feature sets the M2200 small business computers 
apart from its competitors. 

A pp lie a tions 
Although the M2200 machines can carry out 

word processing functions, there are applications 
for dedicated word processor systems. To meet 
this need, the M3300 communicating word 
processor offers a full range of capabilities as 
well as a communications interface. When 
connected to a Puma teleprinter, it is linked to 
the telex network, and by adding a modem, gives 
access to the public telephone network and thus 
to computer bureaux, timesharing computers, 
Prestel, electronic mail services and other 
databases. 

A new international standard has now been 
established for communication between 
word-processors providing professional 
automatic electronic mail. Called teletex, the 
new standard enables machines operating to this 
standard to communicate with each other via 
national and international telephone networks. 
Merlin plans to provide a teletex option, called 
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Merlintex, for its word processor and small 
business computers, thus adding to the benefits. 

As well as entering the office automation 
market with a range of general purpose business 
machines, Merlin also recognised the special 
needs of some users. The first example of such a 
system developed to meet specific needs is 
Merlin Modulas, designed to help travel agents 
offer their customers a faster and better service. 

Major products 
This is a microcomputer system with software 

packages handling client management, 
accounting, reservation data transfer, ticket 
issue, word processing and viewdata access. 
Merlin intends to continue to develop systems 
for other common-user groups. As well as these 
major products, the Merlin range includes 
well-proven software packages for the M2200 
computers. 

Merlin office communication systems range 
from small key systems serving up to ten 
extensions to the new Merlin DX information 
communication system. Included in this range 
are the popular Herald and Monarch, now 
widely installed in businesses throughout the 
UK offering a host of facilities to customers. 

For telex users, Merlin offers three machines 
which are as far removed from the old-fashioned 
noisy teleprinters as the Ford Sierra is from the 
Model T. The Puma 73 has its own memory for 
preparing and storing messages while the 
Cheetah 85 and 87 models incorporate 
microprocessor control for memory store, 
automatic data and time insertion, video display· 
for message preparation and automatic m_essage 
transmission. 

It has taken just a few months for BT Merlin to 
become an established name in office 
automation. With a widespread network of sales 

· outlets, service centres and comprehensive 
training schemes, customers can trust Merlin, 
together wit_h its British Telecom partners, to 
provide sound solutions to their office 
automation and communication problems. CD 
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STC first set 
out to design a 
new system of 
remote line test­
ing equipment 
back in 1977. 

The results 
attracted worldwide 
interest and praise. 

Not least from British 
Telecom who worked closely · 

... 

with us to develop the 
STC RLT II. 

Its ability to pin 
point faults at any 

distance from the 
Repair Service 

' .r Centre led to its 
introduction on a trial 

basis both here and abroad. 
Today, the RLT II is tried, 

tested and already operating 

in several centres throughout 
the U.K. 

We' re sorry to say our 
competitors are a little behind. 

But who's fault is that? 1111111111111 Ill 11111 
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RLT II Remote Line Tester 
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Enter the Phone Book 
Manchester Central is the first 
of British Telecom's telephone 
areas to use the brighter, more 
informative, Phone Book 
la unched in March. The new 
Phone Book - renamed and 
revamped - will eventually 
replace the current 
alphabetical telephone 
directory whose basic design 
goes back over ten years. 

Customer response Will 
influence the format of future 
books and by the end of 1986, 
nationwide coverage is 
expected to have been 
completed. 

The Phone Book is the same 

Exchange for MPs 
A £J million order to install a high 
technology telephone exchange at 
the Palace of Westminster has been 
won by British Telecom London's 
South Central area. 

The new system for MPs and 
Peers will also serve the permanent 
officials and their departments �t 
Westminster. The system \vill use 
the latest microchip circuitry and 
push-button telephones to give 
users a wide range of advanced 
telephone facilities. It replaces 
existing equipment which is 
becoming outdated. 

British Telecom will supply a 
5,000 line Merlin DX digital 
call-connect system made by Plessey 
Office Systems Limited. It will be 
capable of switching computer data 
as well as telephone calls and is 
designed for further expansion. 

size as the directory it 
replaces and includes new 
information - in plain English 
- such as national and 
international codes, a wealth 
of local information including 
useful numbers and places of 
interest. There is also more on 
British Telecom services, who 
to contact and what to do in 
event of complaint or query. 

Major changes to language, 
design and layout have been 
introduced in the new 
publication. Contents are 
indexed more clearly and 
information is arranged in 
easy-to-find sections. 

The new exchange is more flexible 
and economical than its predecessor, 
and offers a wide range of advanced 
facilities which include: 
* Extens10ns arranged in groups, 
with calls being connected to any 
free phone in the group 
* Operator-controlled 'do not 
disturb' 
* Call Jogging 
* Automatic indication on an 

existing call that another is waiting 
* Automatic re-dialling of a 

number engaged or not replying on 
the first attempt. 

Government sales 
British Telecom has created a new 
division to handle the 
telecommunications needs of 
Government departments. The 

services now on offer. 
The new Government sales 

division reflects the importance that 
British Telecom gives to 
maintaining a highly professional 
service. Seven major account 
managers have been appointed and 
each will be responsible for specific 
Government departments. 

With the telecommunications 
market changing so rapidly, British 
Telecom will now be on hand with 
expert advice on all aspects of 
equipment and applications, 
ranging from the traditional use of 
telephones to the provision of 
sophisticated digital networks and 
office automation systems. 

BTl's cable share 
British Telecom International (BTI) 
has a major share in one of the 
world's longest cable systems, 
running 7 ,OOO nautical miles from 
Marseilles to Singapore at a cost of 
more than $400 million. It is due to 
come into service \vithin two years. 

The new cable is needed to meet 
the expanding demand for telephone 
service between the three continents 
it connects. BTI will use the cable 
as an additional route for phone 
calls to Egypt, Saudi Arabia and 
Singapore. 

Representatives of BTI, which has 
the fifth largest share in the system, 
and the cable's 19 other co-owners 
met recently in Singapore to agree 
ar.rangements for the project. 

The link will consist of seven 
undersea sections and a land cable 
across Egypt. It will run via Medan 
(Indonesia), Colombo (Sri Lanka), 
Djibouti, Jeddah (Saudi Arabia), 
Suez, Alexandria and Palermo. 

push-button microchip 
metering and control unit. 

Each householder's 'Energy 
Minder' is connected over British 
Telecom's phone network to special 
equipment provided by British 
Telecom at a local exchange. This 
communicates with electricity board 
computers by private circuit. 

Once a quarter the 'Minder' is 
called up automatically over the 
phone line by the electricity 
authority computer to collect the 
recorded electricity consumption 
and calculate the customer's bill. 

If the customer agrees, the 
computer will also be able to send a 
signal telling the 'Minder' to switch 
off, for short periods, domestic 
appliances (such as immersion 
heaters and freezers) thus reducing 
peak demand which the electricity 
boards have to meet using short 
term expensive methods of 
generation. 

This 'quiet line' use is seen by 
British Telecom as a significant new 
way of exploiting more fully its 
nationwide network of local lines 
connecting customers to telephone 
exchanges and a wide range of new 
facilities for the domestic and small 
business user are planned. 

The new Elite 
British Telecom launched its latest 
electronic telephone system -
Rhapsody Elite - especially 
designed for growing businesses. It 
is capable of linking three external 
exchange lines with up to six 
internal extensions, and offers a 
wide range of advanced facilities 
normally associated with much 
more expensive switchboards. 

Among these advantages are last 
number re-dial, up to six-way 
internal conference 
calls, call transfer and call 
interception. 

Ray Rankmore, Chief 
Executive of British Telecom 
Enterprises Consumer Products, 
said: "Rhapsody Elite brings 
the modern time-saving 
advantages of 
big-business 
communications 
within 



The LRS-100: Maximum repair service automation. 
Our L�op Reporting system saves time and money. 

There is one sure way to help your repair service control (RSC) 
operate more efficiently and economically. Use your people more 
effectively. 

The Northern Telecom LRS-100 Loop Reporting System is 
the most powerful tool available to achieve this aim. It automates 
and completely integrates the RSC administration and testing 
functions-customer line records, fault reports, testing, prio1ity 
assignments, disttibution management, statistics-literally every 
impo1tant function of the RSC . 

The past: the answer to your problems. 
When a customer rep01ts a problem, the person receiving the 

call gets complete customer line record data instantly, including 
station equipment facts and a history of ptior repairs and installation 
orders. The system verifies the fault and a firm commitment 
for service can be given to the customer immediately .  Skilled 
testers are able to concentrate on the more difficult problems, thus 
enabling their time to be used more effectively. 

The present: accurate distribution reduces wasted time. 
Automatic and accurate distribution priority management and 

geographic block control substantially reduce time wasted in 
fruitless journeys by outside work forces. Also, by recognizing 
"common cause" fault patterns the system eliminates duplication 
of handling and dishibution. Most importantly, LRS-100 
automation helps balance the RSC's workload and utilize its 

resources for better management of the repair work force and no 
confusion-just smooth, efficient service from initial fault repo1t 
to close-out. 

The future: face it with confidence. 
By maximizing control and making effective use of RSC 

resources and outside work forces, LRS-100 offers management 
some very important advantages in an increasingly competitive 
environment. Instant access to the LRS-100 customer service 
facts, line diagnosis (with interpreted results) and accuracy of 
dislribution allows everyone in the RSC to work more effectively 
because everyone has all the information needed about the work 
in progress. By compiling statistics automatically, LRS-100 
gives ·managers the information they need to control the present 
and plan the future. 

Through the system's automated routining capability and our 
exclusive cable topology rep01ts, you will be able to spot 
problems as they develop, improving service through preventive 
maintenance. 

LRS-IOO: the head of the family. 
The LRS-100 is part of a modular family of automated 

systems for the RSC. You can begin with our LRS-1 for 
automated testing, add the routining capabilities of LRS-10 and 
expand to a fully integrated, paperless test and administration 
system with LRS-100. 



For more infonnation, call orw1ite: 
No1them Telecom (U.K.) Limited 
Langton House 
Market Street 
Maidenhead, Berkshire SL6-8BE 
Tel.(628)72921 
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Acre savings 

Microchips will soon help all 
British Telecom operators to 
connect calls - and clock up savings 
of nearly £2.5 million a year. New 
automatic call-recording equipment 
(Acre) - a British Telecom 
invention - will save about a fifth of 
the time operators take in 
connecting most calls, allowing 
them more time to help customers. 

Instead of using the 
time-consuming method of writing 
details of calls on a 'ticket', Acre 
records details automatically on 
magnetic tape for subsequent 
processing1in British Telecom's 
computer-based telephone billing 
system. Acre stores only the details 
for billing purposes; it cannot 
record the call itself. 

Acre is already being installed on 
mo<lern cordless switchboards 
following a trial at Tunbridge 
Wells, and contracts worth a total of 
£4 million have been placed for the 
supply of equipment. Deliveries are 
due to start this summer and will be 
completed by late next year. 

Telemessage gains 
Telemessage, the successor to the 
telegram, has been making large 
gains in the business-user field with 
its Multiple Address Processing 
System (Maps). 

Customers' regular mailing lists 
are stored free of charge on a 
computer. When the customer 
wants the same text sent to the 
addresses on the list he calls the 
Maps number and dictates the 
message. 

Provided the text is sent before 
10 pm on weekdays and 7 pm on 
Sundays the message will arrive the 
next working day. 

The system offers considerable 
discounts over the rate for an 
individual Telemessage. There is no 
paperwork and the customer can 
have an itemised bill with his 
telephone or telex bill. 

Contracts 
CAP has been awarded a £2 million 
contract by British Tdecoin 
International for a computer system 
to handle accounting and traffic 
analysis at Mondial House, London. 
Coachwork Conversions has won 
a £1. 7 million order for more than 
1,400 special purpose lift-on, lift-off 
vehicle bodies for. British Telecom. 
The bodies are tailored to the 
Leyland Sherpa 25 5 chassis-cab and 
will be used as mobile work units. 
Jarvis, building and civil 
engineering contractors, h.as won 
two orders worth nearly £750,000. 
The largest is for an extension to 
Burgh Heath telephone exchange at 
Banstead in Surrey. The second 
involves work on a warehouse and 
offices in London. 
Marconi Communications 
Systems has won a £600,000 
contract from BTI for transmitting 
and remote control equipment for 
its long-range maritime 

communication services. 
Mite! Telecom has received a 
£25 million order to supply a range 
of call-connect systems including 
Regent and the new TX-14 
(Superset 4) feature telephone. 
Optronics of Cambridge has 
picked up a £70,000 order for 
optical couplers to be used in BT 
Cable's television network. The 
couplers, manufactured by the 
Canadian company Canstar provide 
branching points in the 
'switched-star' network. 
STC Telecommunications has 
announced four new contracts. The 
first, worth more than £30 million, 
was awarded to provide improved 
customer facilities for TXE4 
telephone exchanges. The second 
was won by STC's Electronics 
Division, al)d is for frequency 
division multiplex equipment 
transmission equipment worth 
£400,000 for BTJ's Goonhilly earth 
station. The Electronics Division 
also won a further £750,000 order 
for telegraph converter equipment. 
And STC have won a major order 
for 40,000 Call Four radiopagers 
which feature four addresses 
differentiated by rone patterns. The 
radiopagers are manufactured at the 
company's Monkstown site in 
Northern Ireland. 
TMC Limited has been awarded 
contracts worth more than 
£J 7 million for a range of telephone 
instruments including the successful 
Statesman electronic push-button 
telephone. All the instruments will 
be manufactured in the company's 
Airdrie factory. 
Xtec, data communications 
specialists, has won a £300,000 
contract to supply networking 
equipment to be used with 
System X exchanges. 

Gamestar scores 
British Telecom Cable Interactive 
Services (BTCIS) has won the first 
contract to supply tv vi<;leo games to 
a UK cable operator. 

The contract is with Rediffusion 
and is for the BTCIS Gamestar 
service. Up to one million homes on 
Rediffusion networks throughout 
the country will be able to access 
Gamestar starting this summer. 

US video link 
The first stage in a videoconference 
link-up between Washington and 
London, using the latest digital 
techniques, was set up by British 
Telecom International (BT!) for a 

five-day session of debates held 
simultaneously in the two cities. 

BT! provided a link from the 
Euston Confravision studio to the 
United States Information Agency's 
studio in Washington. 
Transmissions went by cable from 
the studio to the London Telecom 
Tower and from there by 
microwave radio to a small-dish 
terminal at Martlesham in Suffolk. 
They were then beamed up to an 
Atlantic Ocean Intelsat 
communications satellite and 

relayed to a transportable earth 
station in Washington. 

BT! launched a digital public 
videoconferencing service to Canada 
in February and will introduce a 
service to the US later this year. 

High flying data 
British Telecom International's 
Business Communications Service 
(BCS) has secured a data 
transmission contract from Trans­
World Airlines Incorporated 
(TWA), of Kansas City, Missouri 
worth £J million over five years. 

This means that TWA will use 
London as the hub of all its 
computer data transmissions 
between Europe and the US. 

BCS has worked with TWA to 
design and install dedicated 
equipment to give a 24-hour, 
year-round communications facility 
for the airline. The equipment, to 
be installed at one of British 
Telecom's international switching 
centres in London, was due to be 
fully operational by Easter. 

Getting the fax 
A comprehensive guide to UK and 
international facsimile transmission 
has been published by British 
Telecom and contains more than 
7,000 entries covering most sectors 
of British industry. 

Included in each directory entry is 
the customer's name, address, fax 
machine number and compatibility. 
There is also a guide on how to 
make international fox calls and 
information on bureau services such 
as (BTI) Bureaufax. 

VIP visitor-to British Telecom 
lnternational's new satellite 
earth station in London's 
dockland was the Duke of 
Edinburgh who was presented 
with an engraved glass obelisk. 

Prince Philip inaugurated the 
transmission of test pictures 
from the second of two dish 
aerials and watched on a 
television monitor as they 
were received back a quarter 

Bank's new link 

British Telecom has provided a new 
private video conferencing service 
for the National Westminster Bank 
enabling senior managers to use a 
new link between the Bank's two 
computer centres, in Aldgate, 
London, and at Kegworth, 
Leicestershire. 

British Telecom provided the 
high-speed digital link and the 
terminal equipment at each end 
including camera, monitor screen, 
microphone and loudspeaker built 
into a single unit, plus the digital 
converter which is the key element 
of the system. 

The NatWest installation paves the 
way for a new service from British 
Telecom, to be called VideoStrcam. 

Network for defence 
A contract worth nearly £500,000 
for defining a new defence 
communications network has been 
won by British Telecom. The 
proposed network will provide 
defence-owned, rapid and secure 
communications between many 
establishments throughout the UK. 

The Ministry of Defence contract 
is for the Project Definition Study 
and will take a year to complete. It 
will be undertaken by the 
Government Services Division of 
British Telecom's National 
Networks working closely with 
MoD's communications experts. 

Installation will need another 
contract. It is estimated the work 
will take about four years to 
complete. 

of a second later. 
The first aerial is already in 

full operation beaming 
programmes to cable 
television operators in Britain 
and Europe. The second aerial 
will transmit to British cable 
television networks and a third 
will be ready later this year. 

Our picture shows the Duke 
with BTI managing director, 
Tony Booth. 
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If you are already a 
subscriber but change 
your duty reference or 
office address make 
sure you continue to 
receive the Journal 
by ringing the 
Business Manager on 
01-357 2930. He will put 
you in touch with your 
local sales agent. 
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Why companies 
in a position to choose 
choose British Telecom. 

Ten years ago, British Telecom plan­
ned digital highways to carry its long-haul 
traffic between major centres and down 
to local exchanges. 

Today; its National Networks divi­
sion operates a multi-purpose digital net­
work carrying both voice and non-voice 
services over common transmission, swit­
ching and signalling equipment, spanning 
the United Kingdom. 

Through these X-Stream services, a family 
of digital exchanges and complementary 
services created deliberately to overcome 
previous limitations, business customers 
already benefit from higher standards of 
performance and reliability. 

Simultaneously; foundations are 
being established for many new services to 
business, especially in the areas of electronic 
banking and the fully-automated office. 

KiloStream: fast 
low-cost transmission 

country and has already been specified by ICL, 

Horizon and many other major companies. 

MegaStream: 
up to 140 Mbit;S 

Optical glass fibres. The advanced 
monomode fibre (left), has a core 
diameter orn microns, can span up to 
30 km. without regeneration. 

xxx 

MegaStream is the highest in capacity of 
National Networks' private services. 

High in quality, versatile and flexible, each 
circuit is engineered to the customer's specific 
requirements. 

MegaStream is already available nationally 
at 2Mbit/s (capable of carrying up to 30 voice 
channels) and will shortly be offered at even 
higher rates, up to 140Mbit/s. More than 400 
circuits have already been ordered. 



Total support 
National Networks routes X-Stream ser­

vices over high-capacitycircuits,monitoredround 
the clock, with full back-up and with dedicated 
fault-finding and clearance. 

Only British Telecom has the accumulated 
experience of over 100 years of leadership in 
development, the vast resources, and the highly 
skilled manpower to deliver total capability in 
communications - now. 

That's why companies in a position to 
cho ose are cho osing British Telecom. 

British 

Installing optical fibre cables under the Hull river 

,--------------, 1 ANY QUESTIONS? _ 1 
I Phone us on 0272 293586. I 
I Or clip this coupon to your I business card or letterhead 

I and return it to: National Networks, I 
I Freepost (BS3333), BRISTOLBS14YP. I Please tel l us more about National Networks' 

-

I KiloStream and MegaStream services. I 
I NAME I 
I �IT� I 
I I 
I NEXT: I 
I PACKETS I 
L_· _____ sTJ, NATIONWIDE _J 

l""EL.ECO�·\ The power behind the button 
National Networks 
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Malden keep growing 
At Malden we have established a 

professional reputation as manwfacturers of 
PCM Test Equipment but now we are 

If you want to know more, send for 
our Short Form Catalogue. 

branching out, and can also supply a dive� r�s�e .. �-----.... 
range of communications products • 

VISIT US ON STAND 88 
HALL 5 AT COMMS '84 

from American companies. 

INTELLIGENT DESKTOP MATRIX HIGH SPEED DIGITAL 
SWITCHES (TECH. CONTROL) "LOW COST" TESTER/MONITOR 

INTELLIGENT SWITCHING 

HIGH SPEED MODEM & DATA LINK 
TEST SET (UP TO 13Mbps) 

X25 SYNCH!ASYNCH PADS & NODES 

CURRENT LOOP CONVERTER, MODEM 
ELIMINATION, LD MODEMS, ETC. 

V24/35 SWITCHING AND 
PATCHING MODULES 

l�t:J�-� ;}[i]_;1 � .,,, ..... cc ... � . 
.______..��---�, � 

mALOEn 
ELECTROnlC/ LIMITED 
579, Kingston Road, Raynes Park, 

London, SW20 BSD. 

Tel: 01-543 0077 Telex: 262284 Ref. 2272 

A member of the Resource Technology pie Group 
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Many happy i:eturns 
from Y.OUr retirement 

lump sum. 
You've worked hard for your retirement lump sum. so it's only 

fair that now it should work hard for you. 
Undoubtedly the best way of ensuring that it maintains a decent 

standard of living for you is to invest it for the safest 'maximum 
possible return'. 

But for that you need expert advice that's geared exactly to your 
commitments. income and aspirations. 

Ask Frizzells to help. We've had years of experience of designing 
individual investment plans. 

We're also absolutely unbiased. So you can be sure we'll suggest 
exactly the right investment mix. Unit trusts. building societies - we 
review them all and your needs before we draw up a detailed plan. 

Just send off the coupon. There's no charge, no obligation, 
nothing to lose. 

Remember, we have 
branches and experienced 
staff in all parts of the 
country. 

FRIZZELL[fil] 
Norman Frizzell Life and Pensions. Frizzell 

House, 14-22 Elder Street London E 1 6DF. 
Telephone: 01-247 6595. 

Last year we prepared 
individual proposals for 
2000 people like you. 

I Send this coupon or tel:01-2476595 I 
I asking for 'Retirement Investment'. I 

I am interested in receiving your advice 
I on the investment of my lump sum. I 
I Name I 
I Address I 
I I 
I I 
I 

Retirement Date I 
Tel (home) ______ _ I 
Tel (business) 

I 
L BTJ 2/84 J 

---------

Hallmark's printed circuit capability is complete-including PTH & Multi-Layer Prototype & 

Production. 
Leading military & commercial users rely on us for expert design, photographic services & high 
quality manufacture & assembly. Dependable express or scheduled deliveries to suit your needs. 
Simply telephone or telex your enquiries & we will do the rest: 

Hallmark Electronics Limited Cedar Avenue Talke Kidsgrove Staffordshire ST7 l LH England 
Telephone: {07816) 5825 Telex: 367462 HALMAK G 

l�•ll•�= 111• 

Advertising, Publishing, Sales and 
Marketing. Specialists in 
Telephone Sales Consultancy. 

L • th L d. Contractors to British Telecom for 

1 an1e t 
the sale of advertising in this magazine 
PO Box 9, Stratford-upon-Avon, CV37 BRS 
Tel: 0789-720133 
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Bit error measurements at all levels of the PCM system hierarchy? 

No problem for the PF-4 up to 140 Mbit/s! 
Pattern generator, bit error measurements with error 
evaluation and a printer in one compact set' 
Bit rates from 704 to 139,264 kbitls' 
The PF-4 Bit Error Measuring Set can measure bit. 
block and code error ratios or count errors over 
periods from 1 second to 99 days. Unequalled for value 
for money and performance. Easy to transport for 
mobile servicing. A strip printer means that many 
possibilities for assessing. monitoring and listing are 
available. It is ideal for long-term system monitoring 
and production quality control of digital systems. 
Binary signals with TTL and EGL levels facilitate the 
checking of digital modules. for example. during 
development. 
* Microprocessor for straightforward operation 
* A new method of monitoring synchronisation when 
using pseudorandom sequences means that measure­
ment can be performed without loss of synchronisation 
even in the presence of high error ratios or extreme 
error bursts 

* Test pattern: Pseudo-random sequences 215- 1 and 
233_ 1 bits longs and a 16-bit word with selectable 
length. Two programmable 8-bit words with external 
control 
* Various codes can be selected for the Receiver and 
Generator: CMI, HDB-3, AMI, NRZ. TTL and EGL levels 
* Built-in printer provides for 
- Evaluation based on error free intervals 
- Variable threshold to trigger printout 
- Type and duration of impairments listed 
- Error count displayed as bar chart 
* Immediate continuation of measurement after mains 
power failure 
* Remote control via the <IEC 625>/IEEE 488 Bus 

W & G ln•lrnmenl• Lid. 

[�] Progress House, 412 Greenford Road, 
Greenford, Middlesex UB6 9AH 
Telephone: 01-575 3020 Telex: 934489. 
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LSI LOGIC. 
The industry standard 



·-· 

prove quite a weight off your mind. If you're asked to plan a computing system 
for your company, don't imagine you'll get away 
with a bit of light reading and conceptualising. 

You'll soon have enough brochures , files , 
cuttings , notes and doodles to warrant an office 
of their own. 

So our Distributed Resource System should 

It's an office system you don't have to plan: 
designed to meet the local requirements of 
offices , yet still be flexible enough to meet the 
diverse needs of the company as a whole; to be 
economical enough to be bought from local 
budgets when necessary, yet still be capable of 

e ann1n 

on' 
. - ' ---------------------

DRS MODEL 10 
An intelligent work­
station which can be 
integrated in a DRS 

MICROLAN local 
network, accessing 
and manipulating 
:data. 

DRS MODEL 20 9! DRS MODEL 25 
O 11:11 Adesk-topworkstation Sharesthesame features a., I l :��a��i��; ��l�:�

n
r�n �IOI a) �t���l��!:��:�tPPY 

alone or be linked via discs of 10 and1 Mbyte. 
M ICROLAN. It can also It can also form its own 
communicate via Wide local network, support-
Area Networks with ICL Ing two Model 20s or 
and IBM mainframes. Model 1 Os. 

DRSMODEL50 
A desk-style unit with 
the systems cabinet 
housing a 1 Mbyte disc­
ette and a single fixed 
disc of16or27 Mbytes. 
It can support any mix 
of Model 10, 20, 25, 40 
and 50 systems. 



communication as part of a network. choosing between central or decentralised infor­
mation processing, no longer exist: the 
Distributed Resource System grows organically 
to reflect the particular needs of your company. 

Because every piece of equipment in the 
Distributed Resource System can operate as a 
personal computer in its own right, or share the 
resources of any other work station, at any time. So start as you mean to go on. Send for our 

brochure, and the only thing you'll be up to your At a stroke, the problems 
of incompatible micros, and eyes in is Thank You memos. 

�-4 

--- ------ ---
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DRS 8800 SERIES 
It can function as a 
stand-alone word 
processor. Or it can 

For more information, dial 100 and ask for Freefone ICL. Or send coupon to ICL lnfopoint, 
ICL House, Putney1 London SW151SW. ! _c:J_MS/l 
Name __________ Position _________ _ 

function as one of a CompanY------------------�--
number of secretarial 
workstations, supported Address · 

�ro���e��;t��.
cument We should be talking to each other. 
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Uk ;�t ha:Jta 
han:Jit ta 'foul 

As a British Telecom approved 
supplier, we produce tough 
cases for field maintenance 
packs on the CT24/25 and 
CT23 pay phones. Superior 
protection features are incor­
porated into the cases for the 
Merlin and System X boards. 

We've over 25 years experi­
ence in manufacturing pur­
pose-built cases, whether they 
be for sales or service. Options 
such as anti-static construction 
present no difficulty. 
Phone with your problem or 
requirement. 

D Seneffoise 
D Raydex 
D Delta 
D Comm/Scope 

D Gilbert 
D LRC/Augat 
D Stock 

Cables 

Coaxial connectors 

DMagnavox 
D Plessey Scientific Atlanta Distribution equipment 
D Jerrold 

We are leading suppliers of CATV and 
Local Area Network equipment in North 
America and have been operating in the 

UK for over 10 years. Now we have 
expanded our existing national network of 
wire and cable facilities to include a range 
of CATV, local area and telephone network 

equipment. 

Write or phone for our complete catalogue 

XL 

Anixter Communications, Unit 7, Christopher Road, Southall, 
Middlesex UB2 5YG. Telephone: 01-574 7575. Telex: 934138 

Corporate Office: Anixter Bros. Inc., Skokie, Illinois 

D Magnavox 
D Jerrold 
D Pico Passives, splitters 
D Plessey Scientific Atlanta 
D Regal 

D Microdyne 
D Mark Antennas 

DAlpha 

D Sadelco 

D Belden 
D Brand Rex 
D Transradio 
D Amphenol 

Headend equipment 

UPS, stand-by power 
suppliers 

Signal strength meters_ 

Computer cables 
Cable assemblies 
and connectors 
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Nomination of candidates 

is now invited for the 

1985AWARD 
of the 

LM ERICSSON INTERNATIONAL PRIZE 
for notable contributions to 

TELECOMMUNICATIONS RESEARCH 

AND DEVELOPMENT 

The LM Ericsson International Prize was presented for the 

first time in May 1976, in connection with the celebration of 

the Company's lOOth anniversary. 
The Prize - which honors the memory of Lars Magnus 

Ericsson, founder of the Company - is designed to encour­

age and advance research and development within the field of 

telecommunications engineering. 

The Prize is being awarded every third year in recog­

nition of an outstandingly significant "scientific or techno­

logical contribution within telecommunications engineering" 

during the three-year period preceding the award year. Ear­

lier contributions whose importance becomes established dur­

ing the three years are also eligible for nomination. 

The winner of the Prize is selected by an independent 

Prize Committee consisting of members appointed by the 

Royal Swedish Academy of Engineering Sciences, the Board 

of Directors of the Swedish Telecommunications Adminis­

tration and representatives of leading Swedish universities of 

technology. 

Candidates may be nominated by members of the Prize 

Committee and by organizations or individuals active in the ' 

telecommunications field. 

Nominations are now being accepted for the 1985 award. 

All nominations must be in writing and should be accom­

panied by all relevant supporting material. The closing date 

for nominations is October 1, 1984. 

Only the winner's name will be disclosed. Where the 

Prize contribution results from the work of two or three peo­

ple, the Prize may be awarded jointly. 

Nomination of candidates, or requests for further infor­

mation including the complete rules governing the award, 

should be addressed to: The LM Ericsson Prize Committee, 

S-126 25 Stockholm, Sweden. 

Prof Leonard Kleinrock and Dr. Lawrence G. Roberts receiving their p1-izes 
from His Majesty, Carl XVI Gustaf, King of Sweden. 

Prize amount: 250.000 Swedish Crowns 
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Viking Vitel F/BT 226 
Mastering the 

art of interconnection 
Here is the easy way to meet the stringent Telecommunications Industry 
standards for connecting cable to cable, cable to panel and cable to 
PCB . . . with big savings in time and money. 
These connectors utilise insulation displacement contacts which are 
reliably mass-terminated with power or hand assembly tools, eliminating 
the need for costly wire preparation. 
Vitel F connectors are fully interchangeable with other approved BT 226 
connectors and have impact-resistant thermoplastic casings to· 
withstand hostile environmental and mechanical stresses. 

Ef f t I I 
Why not take the easy way out? 

or ess y Just pick up the phone and dial 
Luton (0582) 882345. 

Criton Corporation 
Electronics and 

Defence Group 

Viking Connectors (UK) Ltd 
Barton Industrial Estate 

Fa/do Road, Barton-Le-Clay 
Bedfordshire MK45 4RS 
Tel: (0582) 8823451882463 

Telex: 825377 



DECORATIVE TELEPHONES· 
I 

capture your market share! 
Conversation Pieces, Britain's 
leading manufacturer of high­
quality, high - turnover 
decorative telephones 
have added six new 
approved products to 
their range-and each 
one's a winner! 
Decor�tive telephones 
are big business and 

Conversation Pieces 
satisfy consumer demand 
for high quality products 

and value for money­
for example the 
recommended retail 

price of the sol id brass 
candlestick is £89.00 

,,., includingVAT 

DIALATRON-raw consumer appeal! 
Dialatron Ltd, is a veteran of the 
telephone market in the States, 
so its not surprising that their 
one - piece telephone, the 
Rumour has received the . 
cov�t�d BABT approval ht·-· · · · 

cert1f 1cate. /:::·: • • • 

Rumour 10 has a ten · ·.:: 
.. 

number memory 

·�·o · ·--���it·· ·N·u�sE·.·.·. 
I 

6 

including last number re-dial 
with an optional slimline wall 
holster. 
Rumour 10 is available this 
month with a price tag of £29.95 

including VAT which your 
consumers and subscribers will 
find hard to resist! 
If you would like to enjoy the success of these dynamic 
products contact Philip Bpy/e at The Gazelle Trading 
Company Ltd on 01-62 7 3171 or return the coupon. 

r,�����;�;��---P!J--1 6-7 The South Bank Business Centre, 

I 
Ponton Road, London SW8 5BL 

I Tel: 01-627 3171 (20 lines) 

I Please send me your trade sales pack, including brochures I 
I and relevant information on the Conversation Pieces and · 

I 
I 

Dialatron products. 

I 
I 

Name 
i 

I 
Ref 

I 
I 

Area 

I 
Md�� I 

I 
Post Code I 

Tel No. I 
....._ _______ ....... ;a.. ____ .._ _______________ J 
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INATING·TES TING&COMMIS 
SIGNING · PROJECT MANAGE 
MENT&IMPLEMENTATION 
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. THERE'S 
REALLY ONLY 

ONE WORD 
FOR IT ... TCL. 

Today,TCL could just as well stand for Turn- tions turnkey service- from the planning 
key Control and Logistics as for Telephone of a project to the commissioning of cir-
Cables Limited. With 50 years experience cuits. You'll find us knowledgeable and 
under our belt and the diverse resources of helpful whether you want to talk cable 
theGECGroup to call upon, we have the cap- (optical or coaxial) or systems (analogue 

· 

ability to offer a complete telecommunica- or digital) .... on that you have our word. 

Telephone Cables Limited, Dagenham, England. Telephone: 01-592 6611 Cables: Drycore, Dagenham Telex: 896216 



MDIIO. 

The only system 
. that can. oeerat� : . 

with the m1ss1ng link. 

new generation of digital P ABXs 
h two things in common. They share a 

wide range of almost identical features. And 
they suffer from the same serious affliction. 

They all depend on a central processor at 
the heart of the system. And if the link between 
this and its satellites goes down, all communi­
cation is lost throughout the system. Including 
the satellites it serves. 

One system stands alone. Unlike its 
competitors, MD 110 does not depend on a central 
processor link 

Each module, which is capable of carrying 
up to 200 lines, has its 
own processor. 

This gives MD 110 

a degree of reliability 
that cannot be matched 
by its rivals. If one 
module fails, the others 
will continue unaffected. 

This is particularly valuable where locations 
are geographically remote from each other. 

MD 110 can serve locations spread over a 
wide area, all fully integrated with a common 

umbering.scheme and with all. 
.--�e.:.:.xt�ensions having full 

access to all facilitie . 
This brings tremendous op al 

savings, both in reducing outside line costs 
and improving efficiency. 

MD 110 has one other 
priceless advantage. One that 
genuinely makes it future proof. 

Its design uses a unique 
brand of system architecture -
a building block approach. 

for use with 
telecommunications systems 

run by British 
Telecommunications 

in accordance with the 
conditions in the 

instructions for use. 

Each block can be conceived 
either as hardware or software. It is defined only by 
the way it interfaces with its neighbours. 
. It will be able to accept new and different 
kinds of equipment as and when it is developed. 

It will also allow users to expand, relocate, 
diversify; computerise, without major changes to 
the system. 

Barclays Bank and Metal Box have a vital 
need for communicatiods. Despite the most im­
pressive forward planning, they cannot foretell 
future communications needs exactly. 

This is one reason why they have chosen 
MD 110. There are many others. 

At first glance all digital P ABXs may see 
the same. 

But look again . 



The new Austin Montego, a beautiful new car 
created for a very special group of people. 

Today's drivers. 
By listening and talking to those drivers, Austin Rover 

has delivered the car they asked for. Montego is bigger. 
better equipped, faster. more economical and more 
stylish a car than today's driver is used to. 

Montego's interior offers both driver and passengers 
more space than any other car in its class, and rear 

compartment heating is only one aspect of the attention 
paid to passenger comfort 

Austin Rover's Electronic Engine Management 
System helps achieve a remarkable balance of economy 
and performance. Montego's shape also plays an import­
ant part in gaining optimum efficiency. whilst offering an 
unbeatable combination of interior space and visibility. 

The prestigious Vanden Plas heads a Montego 
range which features power units from 1.3 to 2.0 litres, 

all with front-wheel drive. The new low-weight 1.6 litre 
unit delivers a remarkable 53.3 mpg at 56 mph. For 
absolute performance, the 2.0 litre MG EFi delivers the 
ultimate in power and handling 

Test drive one of the Montego range at your Austin 
Rover dealer soon. You'll see why it's the car that puts the 
driver first 

AUSTIN MONTEGO 
DRIVING IS BELIEVING. 

D.0.1figs Montego 1.6 L: Simulated Urban Cycle 31.9 mpg/8.9Lper100 km. Constant 56 mph 53.3 mpg/5.3 L per100 km. Constant 75 mph 38.8 mpg/Z3Lper100 km. 



More accurate than \Xii liam Tell. 
Faster than his overture. 

When you test PCM primary 
multiplexes you need high accuracy, fast 
speed and more than a little flexibility 

Which are the exact qualities that 
put the Marconi Instruments 2830 PCM 
Multiplex Tester head and shoulders above 
the competition. 

The 2830 is a simple to operate unit 
providing a wide range of test functions 
including frequency response, gain, linearity, quantizing 
distortion, idle channel noise and crosstalk. 

When combined with Channel 
Access Switch 2831, the capabilities of 
the 2830 are extended to provide 
readings of impedance balance, 
return loss and signalling distortion. 

The 2830 can handle four pro­
grammable automatic test sequences 
as determined by the user. They can 
even be repeatedly recycled. 

Although intended for use as a 
stand-alone unit for NA 
measurements (it needs no external 

controller) in either automatic or manual 
modes, the 2830 Multiplex Tester can also 
be used in conjunction with Marconi 
Channel Access Switches, Digital Simulators 
and Digital Analysers to provide a complete 
test set in D/ A and ND applications. 

Other features include: 
*Automatic calibration function 

* Level measurement accuracy of + 0.025 dB at 850 Hz 
from+ 20 to -60dBm. Speed approximately 
2.5 readings per second. 
* Quantizing distortion measurement 

accuracy of ± 0.2 dB overOto40 dB 
measurement range. 

* Results may be printed out under qPIB 
control. 

The 2830 PCM Multiplex Tester from Marconi. 
Check it 
out today marcon1� 

instruments � 
U.K.: Longacres. St.Albans. Herts AL4 OJN 

(0727) 59292. TELEX 23350 
FRANCE: (I) 687-36-25GERMANY(089) 845085 

. ' 



Everybody's talking about 
Ferranti ICs. 

Codecs 
The ZNPCM3 single chip Codec provides single 

5V operation, digital filters, time slot assigmnent and 
is packaged in a 28 pin moulded chip canier. 
The device will be manufactured on the same BT 
approved line as the popular ZNPCMI and ZNPCM2. 
ULA 

Ferranti Uncommitted Logic Anay (ULA) 
provides quickly the economic and performance 
benefits of custom LSI whatever your application 
sector. We are the major supplier of ULA LSI circuits 
in telecoms equipment throughout Europe. 
The Ferranti ULA offers you the widest range of array 
products from linear to high speed digital and 
complexities from JOO to 10,000 gates and above. 
Microphone Amplifier 

The ZN4 70 has been selected for use in British 
Telecom telephones including the Ambassador. 

.� 

• 
1 9 8 0 

Designed to match the BT patented electret 
microphone the device provides improved speech 
quality and long term reliability. It is also thought 
to be the only IC capable of meeting BT's stringent 
lightning surge requirements. 
Tune Caller 

The ZN473 tone caller IC provides a balanced 
output drive suitable for use with piezo electric or 
electromagnetic transducers. The device requires no 
critical external components and provides digital 
dial pulse rejection.It is encapsulated in an 8 pin 
moulded OIL. 

It's Ferranti I Cs for telecommunications-all the 
way. Send for further information to: 

Ferranti Electronics Limited, Fields New Road, 
Chadderton, Oldham OL9 8NP, England. 
Tel: 061-624 0515, 061-624 6661 Telex: 668038 

FERRANTI 
Semiconductors 

British Telecom Journal is prinll'd hy r-\l:.1bastcr Passml>rc & Sons Ltd, London 1rnd ,\1aidstonc, <1nd is published quarrerly in fcbruarv, 
.\1ay. :\ugust and Xo,·cmber by British T d�com:nunications, Design by P�ncil1 Reading 
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