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A positive stance 

A
s part of a major drive to improve its service 
to customers, British Telecom has published 
its first 'Quality of Service' �eport covering 

repairs, installation, operator services, public 
paypl;lones and network reliability. 

A series of similar reports is to be published every 
six months and, according to Mike Bett, Managing 
Director, UK Communications, the move reflects 
the company's determination to raise performance 
to meet customers' requirements and to demonstrate 
that it is doing so. 

"The latest figures show that we are well on the 
way to recovering from the difficulties of earlier this 
year. We shall end this financial year in far better 
shape than when we started, and go on to a 
significantly improved service next year;' said Mr 

Bett. 
Mr Bett said that the quality of the company's 

service and commitment to its customers was 
clearly demonstrated in its reaction to the disastrous 
storms which swept southern England in October -
see story headed 'Quality and the wind of change' 
in Newscene on page 69. 

More than 1,000 additional staff worked round-
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the-clock to replace 1,200 miles of damaged cable 
and the storm affected not only the south and east 
but also those districts which lent staff to help out. 

"We are determined to achieve our objectives. 
We are driving to improve quality by investment -
investment in systems (CSS for example); 
investment in people (training for staff and 
managers); investment in equipment; and by 
applying a Total Quality approach. 

"Quality is the key. Our objective must be to have 
a top quality network, a portfolio of quality 
products which increase the use of the network, a . 
well-trained, well-paid, high-productivity workforce 
supported by the best systems ingenuity can devise 
and money can buy. 

All of this must be geared to meet the needs of 

our customers;' said Mr Bett. 
British Telecom's decision to publish 'Quality of 

Service' reports represents a brave stance and few 
companies would dare to put forward such clear-cut 
promises about future improvements. 

T he move proves t he company's willingness to be 
accountable for its shortcomings and to stand up 
and be counted for its achievements. • 
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Now PL T I 00 whilst 
retaining the ease of 
operation of the 355A 
also adds many new facilities 

MF or LO dialling 

Real time battery-backed 
clock for time tagged results 

Full CRAM facilities by split tariff 
period and charge band 

Integral 24 column printer( as used 
in the best selling MAC printer) 

e Variable tone sensitivity level 

e ACCESS Interface - for connection 
to PL T Access unit giving distributed 
access across multiple exchange 
connections. 

OTHER PRODUCTS IN THE RANGE 

e ANA MKll multichannel network analyser 

e ANA Intelligent Access Unit 

e REAMS 500 - Exchange condition monitor 

• INTELLIGENT REMOTE ANSWERSET - For 
two-way transmission testing 

e PL T 300 Domestic Service Tester 

Tick boxes and return for further information 
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O Remote Answer Set O Exchange Condition Monitor 

O Cellular Network Performance Analyser 
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Address ............................................................................................ . 

Worthy successor to the very 
popular 355A Tester 

ROT ADAT A'S microprocessor based 
Tester 355A is already the standard 

heldheld instrument for LO network 

testing. 
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NowWe Can Talk 
The KRONE Modular Cross Connection System is 
now approved by British Telecom for use externally in 
Cabinets Cross Connection Nos 4 and 6. 

T he System offers significant advantages: 

* Integral disconnection - to test "both ways" 

* Simple hand tool 

* Inexpensive system - compare the price 

* Superior designation 

* Significantly reduced jumper runs 

* Wide range of accessories already available from 
BT Stores 

* Protection facility 

* Established and trusted connections - the 
backbone of Rapide 

Call us now to talk about our 
solution 

Ideas Creating Products 

illW[[)OOrn 
KRONE (UK) TECHNIQUE LIMITED 
Runnings Road, 
Kingsditch Trading Estate, 
Cheltenham, 
Glos. GL51 9NQ 
Tel: (0242) 584900 
Telex: 43350 
Fax: (0242) 578349 

A subsidiary of KRONE AG, Berlin, West 
Germany 

Contact us now for details of our new MOBILE EXHIBITION UNIT 
displaying the full KRONE range. 



British Telecom's 
Broadcast Services 
were invited to four 
parties this autumn 
- Labour, Liberal, 
SOP and 
Conservative. 
The unit provided 
programme quality 
sound circuit links 
to the party political 
conferences at 
Portsmouth, 
Brighton, Blackpool 
and Harrogate - and 
for the TUC, also at 
Blackpool. But such 
conferences are 
merely the tip of an 
iceberg and the 
unit's work can 
range from a Royal 
Wedding to a 
greyhound race, 
and from the 
summit of Snowdon 
to the skyscrapers 
of New York. 

With the aid of the cable
free Manpack portable 
microwave radio-link, 
pictures can be transmitted 
from virtually anywhere -

even a barge on the middle 
of the Thames. 

Cresting the airwaves 

U
p to the minute microwave and satellite 
technology means major news events or 
sporting occasions can be transmitted to 

every home in Britain as they happen with a delay 

of mere milliseconds. 
Without Broadcast Services, the country's radios 

would be silent, its TV screens blank, for apart 
from temporary circuits for one-off events, they 
have a permanent national network linking every 
broadcast studio in Britain. 

As well as putting people in touch, Broadcast 
Services help the nation's gamblers with satellite 
racing, beaming major horse and greyhound 
meetings direct to local betting shops. And earlier 
this year, before the recent Stock Market crash, 
'switched on' punters helped to add a record 103 
pence to the Glaxo drugs group share price after 
the company chairman led a presentation in New 

York which was beamed to l..ondon and Edinburgh 
via a microwave link . 

What is now termed Broadcast Services started 
life around 60 years ago providing sound links for 

radio. It then entered the field of vision with the 
advent of television and the 1953 coronation was the 
first major outside broadcast to be nationally 
televised, covered by 21 cameras and watched by 20 
million viewers. 

In 1937, a single mobile unit had covered the 
coronation of George VI. It operated three cameras 
near Hyde Park, and broadcast by a single 
transmitter with only a 60 mile range. 

By 1986, Broadcast Services were able to 
provide hundreds of vital links for news crews 
as the eyes and ears of the world were focused on 
London for the wedding of Prince Andrew and 
Sarah Ferguson. C> 
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Sporting events throughout 
the country can be 
transmitted into people's 
homes as they happen, and 
horse-races not televised by 
the BBC or ITV are beamed 
to the nation's betting shops 
by satellite. 

In a recent 10 mile 
international race up and 
down Snowdon, the runners 
were followed by a camera 
mounted on a motorbike 
equipped with a Manpack 
microwave transmitter 
sending pictures back to 
British Telecom's outside 
broadcast unit by helicopter. 
Other microwave 
transmitters were installed 
on the mountain itself. 
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THE 

BROADCASTING 
CONNECTION 

Five regional outside broadcast (OB) teams are 
based at London, Edinburgh, Cardiff, Manchester 
and Birmingham to provide all temporary network 
links lasting from half-an-hour to a month or longer, 
depending on the event. Often regions call for 
assistance from other teams, as was necessary for 
the Commonwealth ·Games in Edinburgh last year 
where a British Telecom communications complex 
co-ordinated coverage of different sports held 
simultaneously all over the city. 

When a TV company intends to broadcast a 
particular event; they decide how they want to cover 
it, then when their planning has been finalised, 
they call in Broadcast Ser vices to provide links from 
the event to their particular st udio which in turn is 

already part of the permanent nationwide link to 
other regions. 

The unit met a stiff logistics problem when asked 
to provide links for coverage of a ten mile race up 
and down Mount Snowdon for the Welsh channel 
S4C. Coverage used nine camera positions 
including four on the mountain itself, one 
mounted on a motorbike, and another in a 
helicopter. The motorbike, used in the early stages, 
sent pictures to the OB unit by microwave to the 
helicopter. The OB vehicle was in turn linked to 
the production company's OB scanner, and the 
programme was then sent live into the broadcast 
network to S4C in Cardiff. Because microwave 
t ransmissions have to be in line of sight to the 
receiver, the cameras on the mountains had to 
relay their pictures lo another microwave 
transmit ter/receiver which in turn relayed them to 
the OB unit. 



T he complex operation involved 12 men for three 
days, providing a total of 17 microwave hops. And 
all for a cost to the customer of £ll, 751. 

Flexible coverage of this and other sporting events 
is made possible by the portable and versatile 
Manpack. Originally developed for use at the 
W imbledon tennis tournament, this cable-free 
portable microwave radio-link is carried on the 
operator's back, and connected to the camera by 
cable. A miniature aerial transmits sound and vision 
and the system offers total mobility, so that a three 
man crew - camera, microphone and Manpack 
operators - can wander around any event however 
crowded it might be. 

Apart from one-off occasions, hundreds of vision 
and thousands of sound links are maintained 24 

hours a day. These are normally leased to 

broadcasters, many for overseas news teams 
covering stories in Britain for worldwide 
transmission by the British Telecom Tower and 
British Telecom International. And in an average 
month, Broadcast Services handle almost 800 

sound and over 800 vision temporary bookings. 
Technological advances are constantly broadening 

the scope, complexity and physical capacity of the 
network, and recent developments in digital 
transmissions through fibre-optics - used for the 
first time in outside broadcasting at the Royal 
Wedding last year - promise to herald new 
standards in quality and sophistication. • 

Left: the nerve centre of the 
broadcasting network is the 
control room of British 
Telecom Tower, London, with 
microwave links stretching 
througiout the country. It 
also handles programmes 
for screening abroad. 
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The engineer's choice 
in handheld DMMs 

kHz dB ++ 1111 REL 

I 2.3 t.f S 

Pick up an 8060 series multimeter and 
you've a complete instrument lab in your 
hands. With unique features such as frequency 
measurement and automatic voltage to dB 
conversion, its undisputably the wand's most 
powertul handheld DMM. 

• high resolution 4 �-digit (20.000 count) 
display 

• "relative mode" automatically indicates" 
deviations from stored inputs 

• true rms ac for exceptional accuracy 
• audible and visual continuity indicators for 

quick checks of opens and shorts 
• ovenoad protected by double4used current 

inputs 
• rugged casing and safety engineered jacks 

and test-leads 

Fluke (G.B.) Ltd. 
Colonial Way, WATFORD Herts WD2 4TI 
United Kingdom 
Tel.: (0923) 40511 
Telex: 93 4583 
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PLUS* 
• fully auto-ranging frequency measurement 

from 12 Hz to 200 kHz 
• automatic voltage to decibel conversion 
• conductance measurement 

Built to give a lifetime of precision 
pertormance, it's no wonder these are the 
first choice handheld DMMs for exacting 
technical people. 

Ask for your free guide to the 
complete Fluke range of DMMs. 

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 

• 8060A m�y. 

® 
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• 

company time 

personnel calls. 
When you need temporary staff, skilled in the latest 

office technology, talk to Brook Street - you'll get an 

instant response. We'll send you someone who's exactly 

right for your assignment. Find out how we can help to 

save your time by calling Mark Perrott on 01-630 13ll. 

BETTER PEOPLE COME FROM 

BROOK STREET 



• 
mN��IONS Ringing the changes 
Below: artist's impression of 
the all-manual operator
controlled exchange which 
was replaced by an electro
mechanical version in the 
1950's. 

British Telecom has 
just completed a 
contract for its most 
exclusive customer 
- the Royal Family. 
Communications 
are playing an 
increasingly 
important role in 
the lives of today's 
busy, jet-setting 
Royals and the 
change-over to a 
new telephone 
system at 
Buckingham Palace 
had to be smooth 
and fast. By Royal 
Command, however, 
certain 'favourite' 
phones were 

The Royal Family have always 
been conscious of the need to be 
in constant and immediate 
communication with each other 
and their government ever since 
the days of Queen Victoria. And 
although she started with just two 
telephones at Windsor Castle, it 
was the forging of a momentous 
link between Royalty and 
technology which has recently led 
to the installation of a state of the 
art PABX digital exchange at 
Buckingham Palace just over a 
century later. 

T
he new telephone system at Buckingham 
Palace replaces an electro-mechanical 
Strowger exchange which was installed in 

the 1950's - itself replacing an all-manual operator
controlled branch exchange. 

The Strowger exchange had a number of unusual 
features to support the special nature of the Palace 
switchboard and any replacement design had to 
meet several unusual needs which included: 

• manual extensions used by the }Xoyal 
Household to enable the operat'Ors to see who 
is calling and give the caller the appropriate 
response and priority; 

• 'split-key' working, which prevented the 
operators from intruding on a conversation; 

• a conference facility, known locally as the 
'Jacob's Ladder'. 

The pressure of replacement 

�( came from two main causes -• tho nood fot growth 'nd tho 

� age of the old exchange. The 
retained 
and had 
to be 
up
dated. 

«"§¥# capacity of the Strowger 
� exchange (a PABX3) had 

iiJ��� .,.._.oo:::;;. .. ,,- reached its equipped limit. 
•·�""=" .: :'Although it is always possible to 
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expand such an exchange, it is 
obsolete and parts are increasingly 
difficult to obtain. 

Furthermore, the installation 
of a modern digital PABX 

would allow for future exploitation 
through the digital private 
network signalling system 
(DPNSS) which would enable the 

Household to link Royal 
residences with each other in a 

,.. 
-

:=.-' transparent' way and, if desired, 
· ·  

to concentrate the operators in one 
place. The features of a new digital 

�-- PABX were presented to officials 
of the Royal Household at Ll!-ncaster House, 

where British Telecom had installed its first 
Merlin DX for use at the World Economic 
Summit. 

The Palace then engaged the Central Computer 
and Telecommunications Agency (CCTA) of HM 
Treasury to advise on the PABX Replacement 
Project and to procure the system. Following a long 
period of analysis and consideration a specification 
was drawn up and sent to selected PABX suppliers 
including BT. 

The team from Westminster D istrict, led by Mike 
Cook, the Field Sales Manager for Government, 
discussed the response with the former BT 
Enterprises Big Switch Support Group, headed at 
that time by Ted Rook. These discussions led to the 
selection of the Merlin DX from BT's portfolio, but 
as it stood the product did not meet the Palace's 
special needs. 

The most significant related to the need for the 
operator to deal with a group of callers in strict 
priority and, at the same time, identify the status of 
the line. This was achieved by the use of dummy 
extensions whose only function would be to 'ring to 
lamp' on a panel specially designed to fit with the 
DX console. By using a translation in the DX, a 
user going 'off-hook' would generate a call to its 
lamp and the operator would pick up the call by 
keying a special code plus the extension number. 

Split-key working was achieved by altering the 
controlling software. This was undertaken, together 
with a number of other changes, by the 
manufacturer, Plessey Networks and Office 
Systems Ltd. 

The conference facility was to be met by the use 
of Confertel, a product supplied by BT subsidiary, 
Network Nine. 

BT's response was sent off and the proposals 
demonstrated, to an ajudicating committee chaired 
by the Deputy Master of the Household, Lt Col 
Blair Stewart-Wilson. The committee backed the 



at Buckingham Palace 

proposals and work began in earnest to plan the 
detailed design, so that the manufacturers could 
start work on the modifications to - and manufacture 
of their elements of - the overall system. 

Many hours were spent by Paul Brennen, the 
planning and implementation engineer, and Pat 
Sayers the customer training manager, watching the 
operators at work, recording the many different 
operations and defining these in the context of the 
Merlin DX. 

The Queen 
Having sorted these issues out, the next area of 

concern was the telephone instruments and 
subsidiary switching systems, particularly for 
members of the Royal Family. Some Royals 
insisted on keeping their old phones. The Queen, 
who, it is said, still refers to the Post Office as the 
GPO, is very fond of an old black Bakelite telephone 
which belonged to her father, King George VI and 
she is thought to resist using the new digital 
telephones. In some instances the old units were 
incompatible with the modern system and Andy 
Blake, the Marketing Account Executive, gave the 
necessary advice. To achieve a smooth changeover 
for the 'normal' telephones, work was started early 
on converting the 'old' telephones to plug and 
socket wiring and other wiring work where the new 
system was taking over the function of an old 
internal PAX. 

One person who relished the idea of updating the 
Palace telephone network was Prince Philip. He is 
very gadget conscious, operates his own computer 
to keep in touch with palace, national and overseas 
affairs, and uses a Facility Phone 200, with hand 
free loudspeaker, 56 number storage, a basic 
calculator, alarm and timer to calculate cost of calls. 

The security arrangements at the Palaces are very 
strict and al l  staff had to undergo special checks 
before they were allowed entry through specific 
entrances. Despite these difficulties, work 
progressed smoothly when the main PABX was 
delivered to site and BT Tech nical Officers Graham 
Nevill and Alan Robinson set about the internal 
checking, powering-up and testing of the DX. 

Once the system was operational, BTS Ltd the 
sub-contractor for the Directory and Call 
Management System installed and tested their 
equipment and completed the interworking tests. 
Meanwhile, detailed plans were being laid for the 
telephone changeover and Installation Manager, Ian 
Richardson, decided that this was best tackled by 
nominating four team leaders who were familiar 
with the four building complexes: Buckingham 
Palace, Clarence House, St James' Palace and 
Kensington Palace. 

On the Friday afternoon of the changeover, all 24 

staff of the Government Installation Office were 
gathered in the Cinema at Buckingham Palace and 
work began on those areas not in use at the time. 

At 0900 the following day, the Deputy Master of 
the Household announced 'Gentlemen, you may 
begin' and the process of cutting off the old and 
connecting the new had begun. Ten minutes later it 
had all happened. 

While this was happening, the operators in the old 
switchrooms were vacating their positions and 
moving into the temporary switchroom. There, 
under the eye of the Court Postmaster, and with 
the help of a BT training team, the operators took 
up the challenge of handling calls through the 
new system. 

By noon, Project Manager Bill Tarr  had decided 
that all had been successful and the task should 
proceed. The installation teams carried on with the 
changeover of more than 600 telephones, until 
mid-Sunday afternoon. 

The final tidying-up operation followed two 
months later when the old switchroom had been 
cleared of its switchboard, fully redecorated and 
fitted with modern furniture. The consoles, screens 
and keyboards were then shifted to their 
permanent location. • 

Dave Prescott 

Above: Buckingham 
Palace's electro-mechanical 
Strowger exchange which 
has just been replaced. 
Among the extensions which 
can be seen on the close-up 
(left) are ones to the nursery 
footman, silver pantry and 
the Queen's door. 

Below: Charlie Lockyer 
(right) who was in charge of 
the installation team stands 
outside Buckingham Palace 
with crew members Colin 
Dyball (left) and Barry Jolly 
(centre). 

Mr D Prescott was 
Project Manager for the 
change-over at 
Buckingham Palace. 
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ROYAL 
CONNECTDNS 

When Alexander 
Graham Bell gave 
Queen Victoria 
a personal 
demonstration of 
his new invention, 
one of the first 
sounds she heard 
down the telephone 
was a senior Post 
Office engineer 
humming the 
national anthem. 
The Queen was so 
impressed that she 
ordered one to be 
installed in her 
bedroom at 
Windsor Castle, a 
pioneering gesture 
which led to closer 
links between the 
monarch and 
ordinary people. 

The telegraph rooms which 
served Windsor Castle 
during Victoria's reign are 
now a ladies' hairdressers. 
The Queen blocked the 
introduction of telephones at 
the Castle because they 
threatened the employment 
of her tolograph personnel. 

The actual four-wire cable 
which was laid in 1883 
linking Windsor Castle to 
Frogmore House and the 
Mausoleum. 
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The call that amused 

0 ne hundred years ago, A G Bel l ,  recently 
married and with his young bride, set out 
for England to show Queen Victoria his 

brilliant invention. 
But even before they landed , and despite world 

wide patents to protect his invention, copyists were 
already producing Bell's telephone. Indeed, detailed 
explanation, with sketches, had been published in 
the popu lar do-it-you rself magazines of the day, 
'English Mechanic'. 

Bell gave a demonstration of his telephone at 
Osborne House, on the Isle of Wight, speaking over 
a short distance to a cottage in the grounds. Later, 
after dinner, it was arranged for Her Majesty to 
listen on the telephone to a concert and organ recital 
from London. 

The event was to start with the national anthem, 
but the part y  ran late and the musicians had 
disbanded. It was nearly midnight before the 
Queen was handed the receiver and eventually 
listene"d on the line. Rather than disappoint Her 
Majesty, Preece, a senior Post Office engineer, 
hummed the anthem into the transmitter. The 
Queen's comment was: "It is the national anthem, 
but it is badly played?' The Queen noted the event 
and wrote, "It is rather faint and one must hold the 
tube close to one's ear?' 

The telephones were of the 'potato masher' design 
so named because they resembled a cooking utensil 
much used at that time. 

Before the demonstration, Bell explained to the 
Queen that the instruments used were of the 
'commercial variety� rough ly made, and whittled 
out of pine wood. 

But Bell had no need to feel embarrassed, for the 
keeper of the privy purse, Sir Thomas Biddulph, 
placed an order for which Bell promised to 'make a 

• set of telephones expressly for their Majesty's use'. 
Bell must have been delighted, for he waived his 
customary demonstration fee of £50. 

Certainly, Her Majesty was not disenchanted- she 
invited the Bells to Windsor, where the telephones 
she had ordered had been fitted at the Castle by the 
London firm Adams and Son of Marshall Street. A 
telephone was duly installed in the Queen's 
bedroom, the other in her equery's room. 

The Queen's interest in the telephone may have 
been partly sparked off by popular rumours that 
the instrument could be used to contact Mars or 
reach the souls of the dead as Victoria herself 
dabbled in spiritualist circles. In fact in 1878 a 
company of soldiers of the Field Telegraph 
Battalion Royal Engineers spent two weeks 
constructing a route of telegraph poles along the 
Welsh coastline in an experiment to contact Mars. 
This was financed by the Gladstone government 
and research undertaken by the Telegraph 
Engineering Department of the British Post Office. 

Meanwhile, the telephone market soon faced a 
boom which inevitably broke out into a cut price 
war. In the United Kingdom, the two largest 



Queen Victoria 
competitors, the Telephone Company Limited 
(Bell), and the Edison Telephone Company 
Limited, were locked in bitter rivalry. But both 
companies saw the wisdom of joining forces to beat 
off the competition and formed the United 
Telephone Company Limited (UTC). 

One small firm which was rapidly climbing to 
success was the Sheffield firm Taskers Sons & Co 
who had a reputation for efficiency - and had 
managed to snatch a contract from UTC for 
telephones to be installed at Windsor and Balmoral. 

According to the Lord Chamberlain's report of 
expenditure at Windsor Castle for 1882, there were 
three telephones in use for which the Castle was 
charged an annual rental of £22 each. T he Queen 
considered this exhorbitant and ordered the removal 
of the Bell telephones, and the rentals ceased. 
Instead, six instruments were bought from Taskers, 
at eight pounds each. T he United were furious. 

Telecommunications at Windsor expanded at a 
fast pace. T he telegraph had been at the Castle 
since 1854, linked to Buckingham Palace and 
Balmoral by telegraph wires running along railway 
lines and canals. 

By 1883, Her Majesty had expressed a desire to 
have a telephone link from the Castle to Frogmore 
House, Windsor, once the home of her mother, the 
Duchess of Kent, now the occasional residence of 
her married children. T his meant that when the 
Court was not in residence telephone 
communication could be made with her Majesty. 

T he Superintending Engineer of the Post Office 
Engineering Department, Southern Division, 
Basingstoke, tSsued instructions to the Royal 
Engineers, Field Telegraph Battalion in December 
1883 to lay a two-inch diameter iron pipe, and four 
wire cable, from the Castle to Frogmore House, and 
the Mausoleum where Prince Albert was buried, a 
distance of 1,245 yards. 

Bells patents had run out by the early 1890's, and 
the telecommunications business gained an 
international flavour as more European industries 
entered the market. Ironically at Windsor, the home 
of the Victorian Empire, the whole of its telephone 
network was foreign. T he switchboards were 
Swedish, the telephones Belgian made, and the 
cables French. 

A special cable made of lead and copper which 
had been imported from France from the Societe 
Industrielle des Telephones of Paris, and cleated 
around the granite walls of the Castle battlements 
was stolen within hours for its scrap value. It was 
later reported that the telephone minder had been 
dismissed for drunkeness. In the summer of 1896, 
Windsor Castle was connected direct by telephone 
to Buckingham Palace itself via Slough, Uxbridge 
and Piccadilly. 

Redundancies weighed heavily with the Queen. 
Everywhere in the United Kingdom the telephone 
was replacing the obsolete telegraph. At Windsor 
she blocked more telephones which now threatened 

the employment of her telegraph personnel and also 
refused the offer for the Castle to be connected to 
the town's telephone exchange, so her messenger 
boys stayed. 

Before the century drew to a close the Queen 
allowed herself a fmal luxury for her 80th'birthday, 
the latest in telephone development - the 
Electrophone - a set of ear phones held together by a 
steel band, over which live music was transmitted. 
T he electrophones were switched on at the Castle 
in May 1899 to receive transmissions from the 
Covent Garden Opera House where a complete 
performance of Gou nod's opera, Romeo and Juliet, 
was relayed to the Queen. 

After her death in 1901, the Castle was connected 
to the national network, and the telephone number 
that had been held in reserve for nearly a decade 
was issued at last ... Windsor 11. 

Queen Victoria 
photographed at around 
the same year as the first 
telephones were installed 
at Windsor Castle. 

Telephones of the kind 
installed at Windsor Castle 
were known as 'potato 
mashers' because they 
resembled a common 
cooking utensil. 
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External Cross Connect S 

The BIX Modular Cross Connect System (M.C.C.S.) has been specifically designed 
10 ensure the complete management of the cable pairs, incorporating l.D.C. termina
tions m a fully environmentally protected modular assembly for external use. The 
M.C.C.S. concept allows flexible growth of the cable pairs within the Cross Connect 
Cabinet (C.C.C.) giving economic utilisation of the system. Fixing Kits are available to 

OUTDOOR 

lllllllX. 
Now available through 

British Telecom Materials Executive. 



Because when you're choosing 
DATA cable, quality really counts 
W hen you're specifying cable for computer 
installations or local area networks, making the 
right product choice can immediately eliminate a 
whole range of potential installation and running 
problems, and minimise downtime. 

The wrong decision can land you in a whole lot 
of trouble. 

That's why NEK must be the first choice, and 
this policy is being followed not only by system 
users, but by manufacturers too. We have 
developed our computer cable range in close 
co;operation with all the major computer 
manufacturers and product types meet 
individual customer specifications, as well as 
all recognised national and international 
quality standards. 

Quality has always been the priority. 
This covers the complete product 
range, including standard and 
custom;designed cable. And the 
rartge is increasing all the time. Our 
research and development department is 
steadily introducing new product lines to be 

offered from stock, in order· to meet increasingly 
diverse and demanding requirements from the 
electronics industry. 

NEK cable: THE RIGHT SPEC. 

THE RIGHT QUALITY 
THE RIGHT DECISION. 

NEK Cables Ltd., Chepping 
House, Temple End, High 
Wycombe, Buckinghamshire. 
HP13 5DR Tel: 0494 450371. 
Telex: 83142. 
Fax: 0494 450573. 

YES I NEED I NFORMATION ON 
NEK COMPUTER CABLES. PLEASE 
RUSH ME THE LATEST CATALOGUE. 

NAME: ________ ___ _ _ 

COMPANY: _______ _ _ _ _ 

ADDRESS: ______ _____ _ 

POSTCODE: _____ TEL: ____ _ 

NEK Cables Ltd., Chepping House, Temple End, 
High Wycombe, Buckinghamshire. HP13 SOR. 
Tel: 0494 450371. Telex: 83142. Fax: 0494 450573. 



Developments in 
digital cellular radio 
were highlighted in 
the last issue of the 
British Telecom 

Journal and the 
concept of a future 
in which people can 
keep in touch 
wherever they are is 
rapidly becoming 
reality. This article 
looks at the major 
leaps forward likely 
to occur during the 
next decade. 

The network of the 
future will keep track 
ot'a customer's 
whereabouts and route calls 
to wherever he might be - in 
the office or sneaking out for 
a round of golf. 

18 

W
hilst at present probably less than one 
million people in the UK have regular 
access to a form of mobile 

communications, by the late 1990's this figure could 
have risen to more than five million. The cellular, 
private mobile, cordless, radiopaging and satellite 
based mobile networks that exist will offer a wider 
range of services than today with increasing overlap 
in their capabilities and services. 

Research work is now directed at the natural 
development from the mobile networks of the 1990's 
towards the Universal Personal Communications 
Terminal (PCT). This pocket-sized unit would 
support both voice telephony and data messaging 
bothways and it is anticipated that options to have 
voice control of the PCT and spoken input/output 
of messages will be available. 

The universal nature of the PCT comes from its 
ability to make calls from the home, the office or 
out in the world, possibly using different 
infrastructures as its initial radio access. 

At home, either a home base station would look 
after all the PCTs belonging m both the household 

In touch 

with the 

future 

Robin Potter 



and their visitors, or alternatively a British Telecom 
provided 'microcell' coverage of the home and its 
immediate environs would provide the 'wireless' 
access. Outside, the PCT would be picked up by a 
national coverage infrastructure simila r to the 
existing cellular network. 

In town or suburban areas, the PCT's short range 
should not present coverage problems. But, in rural 
areas where the radio cells would be significantly 
larger, a power booster would be required to give 
full service coverage or, alternatively, message only 
reception would be possible. The location of base 
stations would be clearly marked so that outgoing 
service could be quickly obtained in such areas. 

Where very high capacity is required then small 
radio 'microcclls' of less than 200m radius would be 

-Accuride 

implemented. In general these would be overlain 
with the wide area macrocells which would provide 
coverage across the whole area of a city. Finally, 
where coverage were provided by a private system 
such as an office 'wireless' exchange, the PCT 
would be picked up as soon as the customer entered 
the building. 

Since the PCT is personal in nature, the network 
has to keep some track of the location of customers 
in order to route their calls and messages. While 
this raises certain social issues, in reality this is no 
more than the current cellular systems have to do 
but, in practice, with perhaps 20 million customers 
roaming around, the problem will be formidable. 

Secure and effective billing and charging 
procedures will be necessary and with the varied 
infrastructure that could support the PCT service, 
additional issues are raised. 

Perhaps the most interesting challenge to be faced 
in the future is the problem of routing calls to 
customers and the identities to be used. Callers will 
have to consider whether they want to call an 
individual at work or at home because the network 
will have the necessary intelligence to route the 
calls appropriately. 

Such a network intelligence may not always 
achieve the expected result - a call to John Smith 
from a neighbour to tell him his dog is running 
down the road could interrupt him in business 
conference in another country! • 

PROVIDING ACCESS TO THE 
WORLD'S TECHNOLOGY-BY DESIGN. 
Accuride is the world leoder in the design ond monulodure of boll 
bearing slides for oll types of industries including aerospace, 
military and commerciol eleclronics, copying mochines, mobile 
equipment ond many other demanding applications. 

This engineer is designing o cuslom Accuride slide. 
Soon it will support o heovy electronic chassis worth 
thousands of pounds. 

Since no two opplicotions ore alike, o careful 
evaluation is mode of the customer's specific needs, 
taking into account important variances of load, 
space, travel, method of fixings and frequency of 
access. 

Our aim is simple, lo provide o quality slide 
that meets the customer's performance ond cost 
specifications exactly. 

Lei Accurlde help you with your equipmenl 
access requirements. Please contact 
Accuride Soles or Applico lionol Engineering 
today. 

Accuride lid· liliput Rood· Brockmills lnduslriot Estate· Norlhomplon NN4 OAR 
Tetephone(0604) 761111 · Tefex312660·Fox (0604) 767190 

,,i. ,_ 

Left: personal 
communications terminals of 
the future as envisaged by 
design students. The red 
one was designed by Mike 
Ellams of the Central School 
of Art and the yellow one by 
Ronald de Vlam of the Royal 
College of Art. 

Mr AR Potter is Head of 
the Mobile Systems 
Division at British 
Telecom 's Martlesham 
Heath research 
laboratories. 
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TheRight 
Business 
Connedions ... 

Made Easy 

If you use more than 
one computing device in 
your office, you and your 
colleagues probably waste 
many hours trying to access 
different device&-hours 
you'd rather devote to real 
business. 

A Newbridge MainStreef"' 
system takes care of the 
equipment connection&
once and for all�while you 
take care of business. 

With a single MainStreet 
controller you'll have a 
complete "Desktop Network" 
for up to 48 equipment 
connections. 

Even larger interdepart
mental networks can be 
created by linking controllers. 

EasyStreet"'' software brings 
the network to your PC, 
letting you "select and con
nect" to any equipment in the 
network, perform secure file 
transfers without inter
ruptions to others, conduct 
split-screen conversations 
with colleagues, 

Whatever the size of your 
company, you'll be surprised 
how quickly your MainStreet 
desktop network leads to 
greater productivity. At an 
amazingly low price* ... and 
isn't that your bottom line? 

*About one tenth the cost of most 
LANs-another good reason to 
contact Newbridge today. 

Desktop Networking 

NEWBRIDGE 
-------------------------------------------------------------------------------; Newbridge Networks Limited 
: : 0-800-373799 l 

D 
P/rose send me details 011 To: Sales Department : 22 Welsh Street l the Newbridge Desktop Newbridge Networks Ltd. : Chepstow, Gwent, UK NP6 SLL l Nehoorking range of 22 Welsh Street l Tel. 02912 6896 : products. Chepstaw, Gwent ' Newbridge Networks Corporation : U.K. NP65U.. 1-800-267-6246 ! 

D 
P/rose send me details of Telex: 497557 1051 Baxter Road 

: all Newbridge Networks c3 FAX: 029l2 6899 Ottawa, Ontario K2C 3P2 
: products. Or ml/: 02912 6896 Tel. (61�) 726-1601 
: Newbndge Networks Ille. 
: 01-800-332-1080 
: Name: Position: 13873 Park Center Road, I Suite 160 : Address: Herndon, VA 22071 : Company: 

Tel. (703) 834-3600 : ! Newbridge Networks Corporation : : 98, Hennessy Plaza : 
: 164, Hennessy Road ! Post Code: Telephone: J Wan Chai, Hong Kong 

H i ::��::.::�!�eet and�• Newbndge logo arevade 

' .... .... .... .... .... _ \ 1 marks ofNewbtidge Networks Corp<>fatlon. Copynght 1987 ''------�------------------------------------------------------J 



Raychem the world leader in heat-shrinkable 
accessories introduce the new improved XAGA 1000 
which makes installing closures on pressurised cable 
Joints easier than ever. 

Fora start, we've done away with the Vseal. Then 
there's a detachable, protective canister. Also there's 
a choice of air fittings: valves air, connectors air or 
a low profile blanking plug which reduces the chance 
of accidental damage. 

You can even check that the correct sealing 
temperature is achieved by means of a 'white line' 
indicator. 

What's more, the XAGA 1000 is the only product 
that gives you 3 cables in and out lead or polyethylene 
sheathed. It comes with full BT approval for 
pressur;sed networks in underground inslal/alions. 

So, it's even easier to feel you've got the best 
closure for the network. 

Raychem 
The difference is material. 

Announcing the new i111proved 
XAGA1000. 

Even 111ore reliable and quicker to use. 

Raychem Limited, Telecommunications Division, Faraday Road, Dorcan, Swindon, Wiltshire, SN3 5HH. Telephone: 0793 4823501482172. Telex: 44940 
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After many years 

All h ' 
on the drawing 

as or.e ���;:�!�����i
l
�

ty I I • 
optical fibre 
communications 
has begun to take 
shape. The first 
vital link was forged 
in September when 
the UK end of the 
TAT 8 digital 
telecommunications 
cable was 
successfully 
brought ashore in 
Widemouth Bay, 
Cornwall. 

Before the cable is brought 
ashore, locators are used to 
check the beach for 
obstructions or other 
working cables. 

The cable is floated in from 
the ship suspended on 

flotation bags which are cut 
off when it is in the right 
position, allowing the cable 
to sink where required. Then 
a trench is dug from the 
shore line to a manhole on 
the beach, and the cable 
buried. 

22 

B 
ritish Telecom International is now on 
course for the launch of TAT 8 international 
private digital services and the new cable is 

scheduled to be ready by July 1988. As reported in 
the last jssue of the British Telecom Journal, the 
introduction of TAT 8 to the transatlantic network 
will mean more than just an improved telephone 
service between Britain and the United States. For 
the business user, the £220 million investment will 
reap a dramatic increase in communications 
capacity and capability. 

The development of the TAT 8 system is 
important for two reasons: firstly, it will provide 
international telecommunications carriers such as 
B TI with much-needed extra circuit capacity to 
meet the growing demand for international 
communications; and secondly, it will enable the 
business communities of Europe and North 
America to compete more effectively with their 
foreign counterparts, using services designed with 
the sole aim of improving business efficiency. 

TAT 8 will allow every type of communication -
speech, text, data, image - to be carried on a single, 
integrated digital path. This has been possible for a 
number of years through satellite-based transmission 
facilities, such as BTI's SatStream service. But even 
the high transmission standards associated with 
digital satellite services are not enough to meet the 
exacting demands of certain types of business 
communication and in these situations TAT 8 will 

provide fresh answers to this problem. 
The cable, it is claimed, will be reliable both in 

terms of the system itself and in the services it 
offers. Vital components have been duplicated, 
increasing security of the system. The two optical 
fibre pairs in each segment of the cable have 
mutually independent repeaters, and automatic 
switching between fibres at each repeater will 
permit greater flexibility in the event of failure of a 
fibre. Repeaters also contain redundant components 
for added security. 

The main danger to TAT 8 will come from the 
seabed activities of other industries, such as fishing. 
TAT 8 will be buried in coastal and continental 

shelf areas where this danger is greatest, but in the 
unlikely event of damage, restoration by equivalent 
digital satellite circuits will be provided. 



CAN YOU WORK IT OUT? 

A bookworm has burrowed through three volumes of 

an encyclopaedia. Each volume has a cover that is a half 

centimetre thick and pages which, taken together, are 

three centimetres thick. 
If the tunnel starts on the first page of volume one 

and ends on the last page of volume three, how long is 
it? 

(P.S. If you think the answer is ll cm, you may 

wish to think again.) 

CM 



Do you have to change your 
logic analyser for every new 
application? 

Not any more. The Hewlett-Packard 16500A is so 
flexible it can be easily reconfigured to adapt to 
user needs. 

High-speed digital, microwave and 

· 
"'.:':: -- more and more from oscilloscopes. How 

. ·--==-..:-- data communications systems demand 

� 
��;:� � --;:-: - do you keep up? 

_j 
� 

The Hewlcll P.1Lk.trd 54120Tdigitising 'scope'. It's the 
first in the world with a 20 GHz bandwidth; plus 
colour and 4 input channels. 

Surely, you should be able to do spectral measurements 
of low level microwave signals, as well as RF signals? WHILE YOU'RE 

Now you can. The I le" lelt· 
P.1tk.11d 712JOA scans all 
the way from IOO Hz to 
22 GHz down to -133 dBm. 

That's 15-20 dB better than 
all other instruments. 

As local area networks grow busier, their management 
grows harder. How can you stay on top? 

Complex products need a 

complex test S)'Stem. How do 
you get yours up and running 
fast? 

-·��-· ... Hewlc11 PKk.ird's 4972A portable 
LAN protocol analyser monitors 
events as they happen - to minimise 
downtime and maximise efficiency. 

The I lcwlcll·PJckard Project Centre offers custom-built test 
packages (already we've built Ferranti the UK's biggest test 
package). 



Yours and many, many others in 
the test and measurement area. 

(Alongside, you'll find a few selected 
examples.) 

When it comes to test and measure
ment equipment no-one offers more 

products, more expertise, or more experi
ence. Anywhere. 

How does this help you? 

It means that within our range there's a 
Hewlett-Packard product to improve or 

enhance your ve1y specific test or measurement 
application. 

If there isn't, we're probably already working 
on it. 

And if your application demands an intricate 
and complex array of functions - Hewlett-Packard's 

Project Centre is there to custom-build a system to 
meet your requirements . 

You see, it's our business to address 
your concerns - whether on a day-to-day 
technical level, or on a broader, long-term 
basis. SOLVING OUR PROBLEM 

WE'RE SOLVING YOURS. We're constantly honing our pro
ducts and developing new ones, like those 
you see opposite, both to suit you and to 

keep our range at the forefront of technology. 
We're dedicated to investing in research and develop

ment. 
We're committed to industry standards. You probably knew 

that IEEE-488 was a Hewlett-Packard innovation. We also offer a 
certified frequency measurement qualification five times greater 

than any other commercial calibration laboratory. 
And our documentation, training and support really are second 

to none. 
Found the solution? 

If you have, great. If not, don't worry - the answer's below. You can 
use the coupon to get further details on Hewlett-Packard test and 

measurement products. 

/To:-T-he-En-q- u1-. ry S-e-ct-io1-1,-H-ew -le -tt--Pac-k-ar-d L-im- i-ted -, F-RE- E -PO-ST,-E-sk-dal_e _ 
I Road, W innersh, Wokingham, Berkshire RGll SPR. Tel: (0734) 696622. 

Please send me details of Hewlett-Packard equipment. 

I (Jndic3te Jreas of interest.) 

oDatacornms/Telecomms o Instrument Controllers a Microprocessor 

I 
and Digital Design oAutomatic Test Equipment o Data Acquisition 

o RF and Microwave o General Purpose Instrumentation 
Name / Position 

I ComP.any�������������������������
�A�d=d=r�e=ss'--������������������������ 

I ���������������P�o�s�tc�o�d�e�������������� 

L 
r:_ __ __ __ Ext: 

WE CA WORK IT OUT 

TMA04 BT3 

�� HEWLETT 
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Below: British Telecom's 
impressive but restrained 
stand packed in the 
crowds. 

Designer steelwork 
and plastic tried to 
encapsulate the 
message of 
Telecom '87 - the 
world's largest 
telecommunications 
exhibition. But, 
when bulldozers 
finally swept the 
remains of the 
stands away, the 
universal need for 
people to 
communicate 
remained. A report 
by Editor, JUSTIN 

QUILLINAN. 
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War of words at the 

Geneva 'Convention' 

Bnhsh 

1"EL.ECO/'·\ 

SFRVING T 
HE:woALo 

" 

I
t's a small world, isn't it?" An overworked 
phrase which has become a cliche, but like all 
such statements remains in popular use 

because - to crib from Churchill, who invented 
more than his fair share - it conveys so much, to so 
many, with so few words. 

The phrase reared its ugly head when a Canadian 
football fan sat next to a colleague of mine who was 
on his way to Telecom '87 - the four-yearly global 
telecommunications exhibition which took place in 
Geneva in October. 

A conversation between the two men began in 
London's Gatwick airport when the Canadian 
volunteered that he had been visiting relatives in 
East Ham. Both men, it transpired, had been to the 
same school at the same time. A third man joiried 
the 'old school' conversation and, strangely he knew 
the name of another colleague with whom he had 
shared a classroom in later years. 

Bizarre coincidences perhaps. But the likelihood of 
linking four names so closely in an idle 
conversation in an airport lounge seems remote. 

The 'small world' cliche is, no doubt, derived from 
many, many such encounters. 



And the 'small world, one world, bridging the 
oceans and universal suffrage of the airwaves' 
concept was the main theme of the Telecom '87 
exhibition at Palexpo. But chance encounters and 
the unpredictable human factor were conspicuous 
by their absence from the massive high-tech display 
in one of the cleanest and most orderly cities in 
the world. 

The exhibition made much of Integrated Services 
Digital Networks (ISDN) with most countries 
claiming the only true example of the speech, text, 
data and picture medium. 

At a time when technology seeks to confine the 
miracle of communication to anonymous grey boxes 
accessed by VDUs and keyboards, exhibitors went 
to extraordinary lengths to get their message across 
to the public. 

Beautiful girls were much in evidence. So was rock 
music, stirring anthems, national costumes, food 
and wine, a Milky Way of strobe lights, free 
popcorn and tons of designer steelwork to support 
the 'one world' message. 

IBM, for example, spent seven million dollars on 
their stand, a monolithic structure of chrome and 
plastic which quickly became known as the 'Star 
Ship Enterprise'. 

AT & T 's stand, which resembled a township 
within a city, made the news during exhibition 
week with a spectacular structural slippage - at a 
time when most of southern Britain was recoveripg 
from the October gales. 

Presentations often occurred on adjacent stands at 
the same time and the resultant clash of voice and 
language tended to reduce the 'one world' message 
down to who's PA systems happened to be the 
loudest. 

The British Telecom stand, with its cross
divisional and corporate theme, proved an effective 
crowd-puller and was refreshingly restrained and 
quietly tasteful in comparison to many of its 
competitors. 

T he individual products on display were 
highlighted in the last issue of the British Telecom 
Journal and there is no need to describe them again 
in this article. 

The conc ept of unity was paramount, but it is fair 
to say that the speech translation device, pioneered 
by BTRL, Martlesham Heath, near Ipswich, 
attracted favourable comments from many quarters 
underlining the growing international need for 
language barriers to be broken down permanently, 
and with the utmost speed. 

T he stand was visited by the Duke of Kent and 
senior politicians. A top level stand team, 
augmented by chairman Mr Iain Vallance, handled 
enquiries from businessmen from all four corners of 
the globe and the world's technical and news media. 

Prominent on the stand was the new generation of 
Information Technology equipment - known as 
Stanza - which brought together the capability in 
telec ommunications, information technology and 
data proc essing of not just British Telecom, but also 
its subsidiary, the Mite! Corporation, and the 
Digital Equipment Company (DEC). 

Stanza has been developed within British 
Telecom's International Products Division (IPD), 
which undertakes the design, development, 

manufacture and worldwide marketing of the 
company's own customer premises equipment and 
network products. 

Alongside it was Mezza - the information 
management system - and the Integrated Trading 
System, a family of financial dealing room· 
equipment. 

Also represented at Geneva was the work of 
British Telecom's Overseas Division which was 
formed in 1985 and encompasses the former I AL 
organisation, with nearly 2,500 employees and 17 
offices, subsidiaries or associate companies covering 
Africa, the Middle East and Far East. 

International 
T he division offers expertise in a wide range of 

activities - consultancy; network design and 
construction; systems design, including the 
provision of total turnkey packages, and network 
operation and maintenance. 

The third operating division represented was 
British Telecom International (BT I), responsible for 
satellite, cable and microwave links between the 
United Kingdom and the rest of the world. It also 
provides services to Britain's offshore oil industry 
and to ships at sea and will be extending this 
maritime service to aircraft in spring next year. 

British Telecom's leading position in establishing 
an integrated services digital network (ISDN) was 
doubly underlined - firstly in assisting two other 
British companies, Plessey Major Systems and GEC 
Telec ommunications, to demonstrate ISDN on their 
stands. 

Secondly, through the publication of a 
multilingual brochure, the company announced its 
commitment with France Telecom, Deutsche 
Bundespost and SIP (the Italian administration) to 
the international development ofISDN. T he four 
have been co-operating on joint studies of ISDN 
during the past few years. 

Elsewhere, the Inmarsat organisation brought 
high-flying technology down to earth with a 
flamboyant fun-air stand which featured, amongst 
other things, an Australian lorry driver - complete 
with cork-bedecked hat - who was able to keep in 
touch with his head office through a British 
Telecom radio pager thanks to the organisation's 
satellite links. 

Among the more bizarre and eye-catching exhibits 
were British Aerospace with its project Hotol, a 
satellite-launching rival to the Space Shuttle and the 
Norwegian authority's transparent push-button 
telephone built by the EB Corporation. 

The Toshiba stand featured a thumb-sized video 
camera for industrial use and Canon intrigued 
visitors with its still video system which could 
transmit pictures down telephone lines and modify 
them - even to the extent of changing the 
background behind the subject. 

A plethora, then, of technical wizardry, But the 
body language involved in swerving around an 
unwelcome brochure vendor was still more subtle 
than the latest state-of-the-art translator device. And 
the human ability to communicate by sixth sense -
like the man in the airport lounge - will probably 
always reign supreme. But technology, at least, will 
be able to help. 

Below: the British Telecom 
Journal flew the flag at 
Geneva. Here, business 
manager John Klee (left) 
introduces the magazine to 
a new overseas subscriber. 
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. All Change! 
Cashing in on 
computers 
The king was in his 
counting house, 
counting out his 
money, the queen 
was in her parlour, 
eating bread and 
honey ... That's 
how it was in Sing A 
Song of Sixpence. 
But the kings in 
British Telecom's 
west London 
Counting House 
are the 
computerised 
robots, ACCOST. 
A report by LIZ 
PROSSER. 
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ixpences are certainly not among the average 
10 tons of coins collected every day from 
London's 7,990 pay phone boxes, dotted over 

803 square miles from Watford to Croydon, and 
from Staines to Romford. 

Collections are made once a day by yellow vans 
from phone boxes on street corners, in shopping 
centres, amusement arcades or motorway service 
areas; but often twice daily from the busiest boxes, 
like those at Euston and Waterloo mainline stations, 
or Heathrow Airport. During the summer tourist 
season the clink of coins in phone boxes usually 
doubles the takings. 

These days when a phone coin box is 75 per cent 
full it emits a data signal warning, and quotes its 
number which is printed out on a computer at the 
payphone maintenance centre. Just as phone boxes 
in areas hit by vandalism can now send out an 

alarm signal, 'I've just lost my handset� 'I'm being 
vandalised' or 'I'm blocked' (when the slots are 
filled with chewing gum or more noxious 
substances). 

The yellow vans, equipped with replacement 
containers, then take the boxes to one of the eight 
holding centres. Lorries deliver them daily to the 
Counting House near London's Chiswick flyover. 

When British Telecom took over the function of 
collecting and counting payphone cash from the 
Post Office in 1982, the Counting House 
introduced a specialist counting system and new 
machinery - a system known as Operation 
AllChange. 

But with ·as much as £92 to £100,000 worth of 
coins pouring into Counting House coffers daily -
and £2t million being banked every month - it was 
obvious a streamlined, speeded-up, more controlled 
system was needed to count and bag up the money 
for the banks. 

So last year, with the help of American specialist 
consultants, a computerised cashing-up system, 
ACCOST (Automated Coin Counting System), was 
installed. Instead of the coins travelling along a 
conveyor belt in white plastic ice-cream cartons, 
they are fed directly down a computerised shoot 
and details of where the black boxes were collected, 
when, and the number of the kiosk instantly 
appears on the screen. 

The entire operation of around 2,500 to 3,000 
transactions (box counts) a day goes on behind the 
electrically controlled doors of a building with 
seemingly no entrance. Getting in is as difficult as 
entering Fort Knox, and seeing in from the outside 
through the solar screened windows, impossible! 

The staff of 26 are scrutinised by cameras at every 
stage of their work and body screened before 
entering and leaving the most sensitive counting 
areas. All wear blue-grey pocketless overalls which 
must be kept buttoned at all times. They are not 
allowed to carry their own wallets or money while 
they work. 

Visitors find one of the most interesting aspects of 
the Counting House is 'the museum'. This holds a 
collection of foreign coins from Spain to Zambia 
which have found their way into phone boxe�. 

There are also some very odd, indeed ingenious 
fake coins which have been used instead of legal 
currency ... pieces of metal cut to the size of real 



coins - some even look genuine until you see the 
reverse side. And one cunning fellow obviously stole 
a metal tube from a nearby factory to forge coins. 
T hat particular kiosk has been changed to a 
cardphone box. 

In fact, in 1986 and 1987 there's been a massive 
increase in the use of phonecards - introduced four 
years ago to help combat vandalism - and in certain 
areas phoning by credit card. But most people still 

prefer to place coins in the slot to make a phone 
call. Eventually, Brit ish Telecom expect cardphones 
and coin phoning to balance out 50-50. 

So the red (£1), yellow (50p), blue (2p), green 
(20p) and white (silver) bags which have survived 
the switch from Al1Change to ACCOST at the 
Counting House will continue to identify a very old 
tradition - our local or long distance calls from a 
public telephone box. 

Opposite page: cash from 
London's phone boxes 
cascades down a 
computerised shoot at 
British Telecom's Counting 
House in Chiswick. 

The colour of your money 
takes on a literal meaning at  
the Counting House where 
each denomination of coin is 
collected in a bag ot a 
different hue. 

Bottom left: a computer is 
used to log details of each 
cash box collected from a 
phone booth. 

SID THE PROFESSIONAL'S CHOICE!f-

APPROVED for connection 
to telecommunication systems specified 
in th e instructions for use subject to the 

conditions set out in them. 

B.T. APPROVAL No.S/2401/3/G/452109 
B.T. APPROVAL No.S/2401/3/G/452110 

You always knew that Besson made 
the best test telephone. Now BABT have 
approved it. 

The Besson Loop/DTMF (284) 
and Loop only (282) are the only 
linesman test telephones approved by 
both British Telecom and BABT 

Push these buttons for more 
information. 0-2-7-3 7-2-2-6-5-1. 

A.P.Besson 
ST JOSEPH'S CLOSE, HOVE, EAST SUSSEX 6N3 7E1.ENGLAND 

TELEPHONE: BRIGHTON (0273) 722651 TELEX: 877601 

A DIVISfON OF CRYSTALATE ELEClRONICS LTO 
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independent. If they elect the status of a company 
representative, they will have to make it clear to 
their customers that they are only selling the 
products of one insurance company and they will 
not be able to sell any other company's policies. If 
they go independent, they will have to obey a set of 
rules drawn up by a new regulatory body, an SRO 
(Self Regulatory Organisation), in consultation with 
SIB, the Securities and Investment Board. 

These new rules will have a profound effect on the 
way independent intermediaries will operate in the 
future. They will have to be familiar with the life 
insurance products of all the insurance companies, 
not just a chosen few, and they will have to be able 
to demonstrate to the SRO that they have given the 
best advice appropriate to a particular customer's 
specific needs. That includes both knowing the 
customer's fmancial circumstances and surveying 
the whole market to fmd the right policy for him. 

Under the new legislation building societies will 
be allowed to sell a wider range of insurance and 
investment. Most of the major societies are 
expected to go independent, and with their huge 
resources they will have an enormous competitive 
impact on the life insurance industry. 

When BTIS launched its services in July 1986, its 
'first generation' Value Added Network (VAN) was 
based firmly on classic Viewdata technology. 
Insurance quotations could be obtained on-line 
through a Prestel gateway from software run by the 
insurance companies themselves. 

Specification 
After 12 months experience with this basic 

technology, BTIS staff drew up the specification for 
their second generation service. The new service 
had to be capable of modification to suit major 
clients such as banks and building societies who 
wish to combine details of their own products with 
life insurance quotations in order to provide 
'package deals' to their customers. It also had to 
cope with the extra demand for information 
generated by the Financial Ser vices Act. 

The existing service through the medium of 
Prestel gateway provides an electronic equivalent of 
the insurance company ratebook which has its own 
housestyle. To scan one or two such ratebooks to 
compare different companies' products is not 
difficult though it may be tedious. 

But as the number of such 'electronic ratebooks' 
increases the comparison process becomes complex 
and very time-consuming. What is required is the 
electronic equivalent of a librarian to 'open the 
books at the right page' to ensure that comparative 
information is presented to the broker in a logical 
and meaningful manner. 

The BTIS development team also wanted to break 
through the existing limitations of providing only 
screen-based advice, and to develop the necessary 
technology to provide network support to enable 
intermediaries to actually transact business through 
the network. 

A development case was prepared and submitted 
for top level approval, based on the expanding of 
insurance product information to the intermediary. 

EIS of Northern Ireland was founded by Michael 
McKeown, an insurance broker who was 

committed to the principle of providing his 
customers with 'Best Advice'. EIS developed a new 
kind of on-line quotation service called Interax 
which captured a customer's individual 
requirements and provided a list of insurance 
companies instead of simply obtaining one quote 
at a time. The list was ranked in order, not just by 
cost but also by projected bonuses and past 
performance as well. 

For a time, Interax seemed too advanced for the 
market place. Though, without exception, financial 
intermediaries who saw the system were very 
impressed - and this included major banks and 
building societies - few were willing to commit 
themselves to a comparative system until the 
publication of the new rulebooks for intermediaries. 
Fewer still were prepared to tie themselves into an 
information service run by a small company 
without major financial backers. 

So the stage was set for the project involving EIS 
and BTIS. A major programme of enhancements to 
the service is now under way, and as well as its 
unique comparison feature which will rank 
companies by any combination of premium, past 
performance and bonuses, many other 
developments are on the drawing board. 

The service has already been sold to the Bank of 
Scotland and a number of major building societies 
who are anxious to have it customised to their own 
individual requirements. A vigorous sales 
programme is under way to attract the smaller 
independent intermediaries. With the date fast 
approaching when the new legislation will bite, they 
will need a comprehensive quotation service in 
order to satisfy the regulations - and perhaps to 
survive at all. 

The business arrangement between BTIS and EIS 
has enormous potential. Arguably the most 
advanced on-line quotation and transaction support 
service in the market, Interax ideally complements 
the existing portfolio of BTIS services. • 

lnterax acts as an 
electronic librarian, 
ensuring that comparative 
information is presented to 
the broker so he can offer 
his customer the best 
advice. 

The Bank of Scotland and 
a number of major building 
societies, including the 
Alliance Leicester, have 
already bought the lnterax 
system. 
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8655 companies have al ready discovered the benefits of 
electronic equipment rental, and the number grows daily. 
The Benefits of Rental 
The comparative cost of renting can 
reasonably be estimated at I 0% of the purchase 
price per month for short-term periods of up to 
three months, falling to about 6% per month 
for a period of one year or more. 
Very often rental is the easier and more 
convenient way to acquire electronic 
equipment, the financial arguments being 
only part of the story. There are numerous 
occasions when rental is the undisputed, if not 
the only, solution. 
Remember, with rental you pay only while you 
use the equipment. With ownership you pay all 
the time. 

When renting you incur: 
* No maintenance or repair costs 
* No interest charges 
* No calibration downtime 
* No provision for replacement 

And you can have the equipment: 
* Returned the moment you finish with it 
* Replaced if it becomes faulty without any 

cost 
* Changed if it becomes obsolete or 

technically unsuitable 
* Returned during your works closure 

In addition you can: 
* More easily allocate costs to projects, 

production programmes or plants since 
they are fixed and known precisely in 
advance 

* Optimise taxation 
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* Evaluation 
When a manufacturer introduces a new 
electronic product and you want simply 
to evaluate thoroughly before purchase 
-RENT. 

* Peak Demand 
When you have a peak load or major 
re-calibration problem and you need 
temporarily to augment your own 
equipment-RENT. 

* Panic need 
When you have an emergency situation, 
a crash project or a plant/equipment 
failure -RENT. 

* Defined Short-term need 
When you require something special for a 
specific short-term project, contract or 
assignment -RENT. 

* Low utilisation 
When you have a tight budget and 
utilisation is below an economic level to 
allow purchase -RENT. 

* Long lead time 
When you are given protracted delivery 
periods from a manufacturer but your 
contract or project must not be held up-
RENT. 

* Uncertain use patterns 
When a contract specification is initially 
uncertain and you are unsure whether or 
not to include equipment in your capital 
budget plans-RENT. 

Ring or write to Europe's No. 1 in 
electronic equipment rental for a free 
copy of our 164-page product catalogue. 
We've over 16,000 items on inventory. 
Or ask for our booklet "The Case for 
Electronic Equipment Rental". We're 
here to help - whatever area you're in. 

}/ 'D Livingston Hire 
01-9778866 

Livingston House, The Rental Centre, 2-6 Queens Road, 
Teddington, Middlesex TWl 1 OLB. 

NORTHERN Tel:061-9987900 SCOTTISH Tel:0506415757 



Systems 
solutions
theway 
ahead 

ost people are aware of the immense 
range of communications 'kit' available 
these days. But individual pieces of 

equipment, however sophisticated, are unlikely to 
solve the complex demands oflarge customers 
whether they be in the military or 'civvy street' or 
engaged in activities ranging from Whitehall to the 
management of rural woodlands. 

The concept oflnfor mation Technology (IT) -
the convergence of computing, office systems and 
telecom munications - gives a 'package deal' solution 
to problems which can encompass different 
professional disciplines. 

British Telecom, already a veteran in the IT field, 
is now going one step further into 'systems 
thinking' to solve the communications problems 
faced by customers in both military and civil 
markets in today's world. 

BT 's Government National Accounts has evolved 
over the last couple of years to handle big projects 
in both sectors. 

Har vey Parr, aged 43, is the general manager of 
the 200-strong Government Sector and in this 
exclusive interview with the British Telecom Journal 
he explains his team's approach to an IT market 
now worth about £l billion a year. 
'' We quickly realised the importance of 
understanding what customers wanted to buy from 

IT industry suppliers and 
commissioned a number 

of internal and external 
market studies to 

define specific 
market and 

customer needs. 
We started in 

civil government and it 
became clear that 

requirements were on a 
very large scale and that 

they were complex and 
subject to change. 

It was also 
necessary for 
'solutions' to 

meet the 
departmental 
needs rather 

than stopping 

at the supply of telecommunications circuits or 
computing boxes. The research also showed that BT 
with its strong networking capability, commitments 
to standards and a large user of network systems 
could make a major contribution to meeting the 
needs of both local -and national government. 

Much of what BT does is to systems integrate the 
components from other suppliers in a network and 
deliver the service. Being large and financially 
stable, the company is quite capable of meeting the 
needs of customers on the scale required by 
government departments. 

Studies found that although BT was technically 
strong and had a national infrastructure for service 
it was, however, insufficiently versed in 'systems 
thinking' to contribute in meeting the business 
needs of users with effective solutions. 

It also emerged that large customers wished to 
exchange views on their st rategic requirements and 
to talk about BT's ability as a supplier to meet those 
needs over the next three to five years. 

As a result, the company recognised that it must 
be customer and market led rather than a composite 
of product, practice and technology drives. 

Government Sector's market strategy now 
embraces the findings of the research and covers 
research and development, international products, 
the specialist Government and Advanced Projects 
group (see separate ar ticle on page 41), BT Applied 
Technology (the internal systems house) and also 
incorporates the views of customer marketing 
departments. The process is managed to 
communicate requirements throughout the whole of 
the company. I> 

Left: Harvey Parr, general 
manager of BT's 
Government Sector. 
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A large and growing 
number of public 
bodies are 
searching for a 
solution to an 
information crisis. 
Ports, tax offices, 
universities, 
prisons and even 
woodlands depend 
on the efficient 
use of information 
to enable them to 
be managed 
effectively. This 
article looks at 
some of the 
Information 
Technology 

rproblems being 
solved by British 
Telecom in the 
civil sector. 
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Market studies have been undertaken and 
completed in defence, local authorities, health, 
police and education to complement earlier work in 
civil government. T hey have shown that customers 
need networked solutions through systems 
integration and value added data services. 
Ultimately, they also need full facility-managed 
services for both networks and business 
operations. 

Collaboration will be the key for the future and 
the company proposes to work with systems and 
software houses, hardware suppliers, information 
providers and management consultants to meet the 
diverse requirements of the market place. 

Current work with Computer Sciences, Systems 
Designers, Logica, ICL, ITL, DEC, Honeywell, 
Nixdorf and others, already indicates that BT could 
have an important role in forging a 'systems 
industry partnership'. 

But the Government and public sector 
marketplace in the UK should not be viewed in 
isolation because it is part of Europe which has its 

own purchasing standards. Requirements for 
network systems and solutions are emerging across 
Europe and there will be considerable scope for 
collaboration with European companies in the 
future. We must also look at the international scene. 

Defence customers also require solutions across 
the NA1D community and the expertise and 
experience gained in the UK markets could be 
exploited,  with international economies of scale to 
keep costs down. 

A major development for BT would be for the 
company to harmonise with the systems industry, 
especially in the government markets. As BT 
develops and markets on a worldwide basis it could 
provide the international exporting capability for IT 
companies in the UK. 

British Telecom is changing its direction from 
being a telecommunications company to becoming 
an IT company offering comprehensive systems 
solutions. It is re-focusing its vast wealth of talent 
and experience to meet the challenge of satisfying 
real customer requirements.'' • 

Battling to curb the 
information crisis 
T

he Inland Revenue is one of British 
Telecom's major IT customers and 
represents the company's third largest civil 

government account covering 2,000 offices 
throughout the UK as well as 11 major computing 
centres. 

A special data network consisting of KiloStream 
and MultiStream links to all major processing 
centres and many smaller offices handles the 
computerisation of P.A.Y.E. and its schedules. 

After three years work, the £20 million project has 
just been completed on time. 

Inland Revenue was the first government client to 
go into a new British Telecom Service Centre - the 
one operated by Mid Wales and the Marches 
District at Chester. 



The move was a pioneering one for the role of 
Service Centres throughout the country and 
take-up by both sides has been successful. 
Future IT projects include office automation at 
Inland Revenue buildings throughout the country. 

Notable successes in large systems over the last 
two years include the Forestry Commission and 
the Prison Service. The two contracts 
demonstrate IT flexibility in that one is based on a 

large central computer and the other on distributed 
personal computers. 

The Forestry Commission contract is an 
integrated solution drawing on equipment from 
outside suppliers as well as standard British 
'le!ecom products to provide a unique system. 

Its hub is a DEC VAX 8600, with about 140 
Merlin M4000 personal computers accessing the 
VAX from sites all over Britain through a specially 
designed private data network. The contract was 
won in the early part of last year against stiff 
competition from DEC. 

The Prison Service contract shows the other side 
of the IT coin and uses a large number of small 
computers which could be linked into an existing 
ICL mainframe. 

The contract was won on the strengths of the 
Merlin MSOOO range of IBM-compatible personal 
computers. Special software was developed by 
British Telecom's Government and Advanced 
Projects to allow files to be transferred to and from 
the ICL mainframe through a bank of networked 
MSOOO computers in Liverpool, which call up 
other MSOOO's in the prisons and automatically 
transfer files. 

Work is also currently being done within the 
group to identify and design answers to meet the 
special needs of police forces. 

Universities have been a major IT player for a 
long time, often pioneering IT technology, systems 
and ideas before the rest of the UK. 

The university data network, the largest of its kind 
in the UK, has been going for 10 years and 
continues to grow and expand. It links together 
every UK university and many polytechnics with 
Government research laboratories to allow 
academics, engineers and scientists to pass data to [> 

HM Customs and Excise 
now use British Telecom 
systems to monitor goods 
entering British ports. 

Princess Anne pictured 
opening the London 
University Livenet network. 



Chester Service Centre's 

maintenance unit - its first 

Government customer was 

the Inland Revenue. 
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one another through the local computing centres at 
their own colleges. 

British Telecom is also talking to the Open· 
University about satellite links to allow it to pass 
programmes throughout the world. 

London University's Livenet network, which links 
all London universities and colleges to allow 
interactive video between students and lecturers is a 
major teaching advance and resulted from a 
collaborative venture between British Telecom and 
London University. 

T he network could be viewed as a Local Area 
Videonet linking with BT 's own wide area digital 
networks and there are good prospects for selling 
the product to other universities at home and 
abroad and to large industrial users. 

Customs and Excise is 
British Telecom's fourth 
largest civil government 
account and a long term 

partner with the 
company having used 
the facilities of British 
Telecom Applied 

Technology (BTAT) 
for many years. 

BT manages a 
number of 

computer 
centres to 

provide computing power with tailor-made software 
and applications programs to run and manage 
Customs and Excise. One particular success was a 
system which allows goods to enter British ports 
and their details to be recorded on a customs 
computer centre. 

The company operates a UK-wide network 
allowing access to Customs and Excise computers 
by traders, importers and exporters. 

The first contract has been worth £20 million over 
the last three years. 

Future prospects hinge upon an EEC decision to 
work towards 'customs union' and the 
harmonisation of tariffs throughout Europe. 

T his could involve BT in a European customs and 
trader network and the company believes that tt is 
in a position to lead the way. 



The best of both worlds. 
The K4508 Logic Analyser and 
the 4074 Digital Storage 
Oscilloscope from Gould . . .  

State- of-the-art test instruments for 
designers of today's superfast digital and 
data communications systems. 
Powerful measurement capabilities ... 

T he K450B Logic Analyser, with up to 80 
channels at 100MHz or 40 channels at 
200 MHz and glitch capture across all 
channels, provides top performance. 
AND the 4074 DSO-the only 4 channel 
instrument with 400 MSample/Sec 8 bit 
converters on every channel-is the 
most sophisticated oscilloscope 
available for the high speed pulse 
measurements required by electronics 

·designers and test engineers. 

TOGETHER-they work as an integrated 
system without any of the compromises 
of hybrid systems; APART-two high 
performance instruments available for 
separate test applications. 
ease of use ... 
We provide that on both the K4508 and 
the 4074 with our AUTO SETUP facility. 
and fail-safe performance! 
Gould Electronics created the timing 
analyser market in 1978 with the 
introduction of the first ever logic 
analyser; and we were pioneers in DSO 
technology. Today we supply leading 
computer and telecommunications 
equipment makers with logic analysers 
and DSOs for digital design verification, 
hardware and software integration, 

component and sub-system test, 
hardware debug and digital remote 
diagnostics. 

Wherever high performance test and 
analysis is required in digital electronics 
design, Gould is at the leading edge with 
a price/performance record second to 
none. 

For further details, contact: 

Gould Electronics Ltd., 
Test & Measurement Sales Division, 
Roebuck Road, 
Hainault, llford, 
Essex IG6 3UE. 
Tel: 01-500 1000 
Telex: 263785 
Fax: 01-501 0116 

•} GOULD 
Electronics 



Non-stop power 
without 

the di tricks 

Meet our new UPS units. 
Like most uninterruptible 
power supplies they give 
instant power back-up to 

all microprocessor 
equipment in the event of a 

mains failure. 
But unlike most other UPS 
they work continuously as 
an on-line system. So you 

get a constant, clean mains 
supply with no nasty tricks 
like line surges and spikes 

that can cause lock-outs or 
even data loss. 

We haven't forgotten 
styling either. T he units are 
good looking enough to be 
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�nderhoff 
AUTOGUARD 

UNINTERRUPTIBLE POWER SUPPLIES 

seen in all the best offices. 
And, as added protection, 
you also get an audible 
bleeper warning to tell you 
when the battery back-up 
is running low. 
New Autoguard UPS are 
available in 31 SVA, 630VA 
and 1300VA ratings with 
optional battery extension 
packs. 
Write or phone for more 
details. 
Vanderhoff 
Communications Ltd., 
Bermuda Road, Nuneaton, 
Warwicks CVlO 7QF 

(Telephone: 0203 341111). 
=..-:::::. Telex: 311563 
=.__:: VANCOM G. 



T
he Navy's Oasis 4 contract presented a 
typical problem for British Telecom's GAP 
team. The contract involves supplying 

computers for a range of ships including aircraft 
carriers, frigates and nuclear submarines to 
handle administration and support information 
systems i.n the daily running of what are virtually 
floating cities. 

A similar scheme is being trial tested at an Army 
site. AQUAS, or Army Quartermasters Stores, 
involves the computerisation of a great variety of 
supplies, and, if successful, the system may be 
extended to other Army camps. 

But military projects account for only 10 per cent 
of the work carried out by GAP who design, 
develop and market advanced products and systems 
to meet the specialised needs of government and 
commercial users, from top secret defence 
applications to automated office systems. 

And systems developed initially for the military 

can have much wider application, like the M6400 
unit which has been designed as part of the Oasis 4 
project and which would be suitable for use at a 
police incident centre as well as on board a ship. 
It contains two of the latest M6000 series of 
computers backed up by 'intelligent' batteries, all 
protected by a special ruggedised casing designed to 
withstand rough handling at sea. 

The unit weighs 200kg and is supported by 
rubber mounts to minimise vibration from the 
ship's screw. If the mains power is cut off, the 
'intelligent' batteries sense this and begin to close 
down the system gracefully without losing valuable 
data. T hen, when the mains supply is restored, if 
the batteries are not sufficiently charged to handle 
another power cut they will not allow the computer 
to start up again until they are - in case there is a 
second break in power. 

The M6400 unit has been rigorously tested along 
three axes - sides, top and bottom - at lOg and 30g. [> 

Above: David Crosbie, 
product development and 
testing manager, sets up a 
test for TEMPEST 
equipment in a radio quiet 
room. Specially screened to 
prevent any radio signal 
entering from the outside, 
the room makes it possible 
to accurately measure any 
radiation exuded by 
equipment under test. 
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Opposite: executive 
engineer Jim Milne testing 
an M6400 unit containing 
two computers and 
'intelligent' batteries which 
will protect data in the event 
of a power loss. The unit is 
protected by a ruggedised 
casing designed specially 
for the Navy to withstand 
rough handling at sea on 
ships like HMS Illustrious 
pictured leading a convoy off 
Gibraltar. 

It must continue to function at lOg, and although 
not expected to work at 30g, it has to be robust 
enough not to fly apart and injure the operator. 
If the ship was struck by a missile or hit a mine, 

the resulting explosion could send a shockwave of 
that magnitude along the length of the vessel. 

The GAP team is also developing a powerful 
M6600 computer which will  weigh less than 30kg 
and which can be 'yomped'. One of the world's first 
rugged units of this kind, it would have·many non
military uses from building sites to use by customs 
officers on a drug sur veillance project. 

General manager of GAP, Roy Gibbs, set up the 
team two and.a half years ago. They are a 44-strong 
unit with 35 engineers and clerical backup, and Mr 

Gibbs places more emphasis on the team spirit and 
commitment to their projects than on formal 
struct ure. GAP's work divides into roughly three 
areas - supplying top level security equipment 
under the TEMPEST 
scheme to protect 

information, developing encryption or coding units 
to protect data in transmission, and devising multi
user computer systems tailored to customers' 
individual needs. 

TEMPEST is the generic name for equipment on 
which all compromising emanations have been 
suppressed, so a spy, either industrial or from a . 
foreign power, cannot even detect transmission, let 
alone intercept it. TEMPEST equipment has been 
certified and fully-approved for use at an extremely. 
high level of classification. 

All computers exude radiation which could be 
picked up quite easily outside the building in 
which they are being used. But GAP's 
M4000T series computers which have 
been modified to meet TEMPEST 
requirements give off 

no radiation 



whatever. Optical fibres or double-screen coaxial 
cables can be used as required for interconnection. 

TEMPEST products available from GAP include 
the M4204T Workstation with two disc drives, 
keyboard and monitor. The Genicom 3000 series of 
TEMPEST printers are available with the 
M4204T. The complete system will provide a ba_sic 
workstation which can be used for word processing, 
database management and spreadsheets as well as 

operating a networked workstation for larger 
resource sharing systems. There is also a M4213T 
computer which has a removable hard disc so 
sensitive information does not have to be left on the 
machine. Other TEMPEST products such as a [> 



Top: development engineer 
Vincent Maund works on the 
6500 computer in GAP's 
software development area. 

Above: technician Robert 
Walker checks for faults on a 
Lektor encryption unit. 
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How Cellcrypt works 
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'dumb' terminal and selected items from the 
M6000 range are planned. 

There is also a need for adequate security for 
information sent through the public networks now 
that more and more organisations are communicating 
by electronic means rather than letter post. This is 
being done in many cases with scant regard for 
security at either the source or the destination of 
the data despite the fact that methods of attacking 
such data are becoming increasingly subtle, whether 
by simple eavesdropping or even changing the 
meaning of data being transmitted, and in some cases 
actually preventing its transmission or reception. 

To prevent interception or sabotage, GAP have 
developed the Lektor encryption unit which can be 
incorporated into almost any type of 
communication between two parties, and which 
effectively acts as a portcullis to keep unauthorised 
people out of the system at both ends. 

Lektor takes its name from the encryption device 
James Bond stole from the KGB in the spy film 
From Russia With Love. GAP were trying to devise 
a name for their encryption device when an 
engineer saw the film on TV and suggested Lektor. 

Two versions ofLektor are available - for 
encrypting messages sent over facsimile machines, 
and for interface between workstations or 
computers. Lektor is secure because operators at 
both ends have to turn the machine on with an 
individual token containing information about the 
user as well as keying in a personal key number. 
Then, the two Lektor machines generate a unique 
key or code for use in that one communication only. 

When data is sent through the Lektor encryption 
device, eavesdropping or sabotage is impractical as 
anyone breaking in on the line will get a readout of 
undecipherable nonsense. 

It has many governmental and commercial 
applications from a company transmitting sensitive 
information which could affect share prices to a 
police force worried about tampering with its 
criminal record files. A system called Cellcrypt 
allows data transmitted over a Cellnet link to be 
encrypted by Lektor, and GAP are planning to 
widen its use to encompass telex, personal 
computers, slowscan TV and even speech . 

Apart from security devices, GAP also supply the 
M6000 range of multi-user computer systems, 
performing the role of systems designer and 
integrator with systems tailored to the needs of each 
customer, whether it be for corporate databases or 
local government networks. The UNIX operating 
system allows for multi-user and multi-tasking. 

A recent brief was to prnduce a system for a West 
London prison where the information on hundreds 
of inmates had to be kept on site - from schooling 
requirements of young offenders through special 
diets and medical records to release dates. And as 
an added problem, not all of the 12 terminals were 
in the same building. The system was a success, 
and orders have been taken for other prisons around 
the country. 

The GAP team, therefore, has already proved its 
versatility with projects ranging from the 
computerisation of dental records in Leeds to a data 
network system for the North Wales police force. 
Other varied projects look certain to follow. • 
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Streamlining the Social 
Security system 

T
he key to better DHSS services is 
encapsulated in an Operational Strategy to 
connect about 500 Social Security local 

offices and about 1,000 Unemployment Benefit 
Offices to mainframe computers which hold 
claimant records. It is anticipated that 35,000 
terminals will be online to this network by 1992. 

The DHSS's paper-based system of records 
and information was, and in many instances 
still is, under severe pressure. It often 
prevents claimants from getting their full 
entitlements and means that they often need 
to go to different offices in order to claim 
different benefits. 

The new system will allow the 
operation of what the department 
has called its 'whole person 
concept' where a claimant can get 
any benefit from any office 
anywhere in the country with a 
minimum of fuss and bother. 

In the Government consultative 
document 'Reform of Social 
Security' the basis 
for the new 
structure for 
Social Security 
is described as: 

• a system which directs help to those in need 
• simpler benefits with more sensible rules 
• a soundly based system which the countr y  is 

able to afford 
• a modern computerised service. 
The Operational Strategy, first launched in a 

Green Paper in 1982 seeks 
to provide that 
computer service, 
modernising not 
only the means of 
assessment and 
delivery of benefit but 

also bringing !> 

The Department of 
Health and Social 
Security faces 
an enormous 
operational task in 
paying out more 
than £40 billion a 
year in one billion 
payments to its 20 
million claimants. 
The operation -
which engages 
nearly 120,000 staff 
and costs more than 

£1.8 billion a year -
had to be made 

more efficient and 
British Telecom 

has played an 
important role 

In making 
successful 

changes. 

T hree members of British 
Telecom's account 
management team who 
worked on the DHSS 
project. From left to right: 
Bela Yorke, senior national 
account manager; Alan 
West, national account 
manager, and, Steve 
McConnell, in charge of the 
'social welfare' group of 
accounts. 



The DHSS system 

LIVINGSTON 
Income support 
Unemployment 

benefit 

Links to external networks 
500 local offices nationwide 
Inland Revenue, banks, 
Post Office, Telecom Gold 
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the support of Information Technology to the 
DHS.S's administrative and decision process. 

T he strategy takes a long look forward over the 
next 10-15 years in order to lay down a technical and 
procedural framework which can accommodate 
change, work in complete unison and protect the 
privacy of individuals. 

Direct access to all claimant information will 
ultimately be provided to staff through a data 
network conforming to international standards (the 
first network on this scale in the world) to a number 
of large mainframe computer sites which will hold 
the vast numbers of individual records. 

The enterprise makes up the largest collection of 
computer projects ever undertaken by the 
government and British Telecom has won major 
contracts to design, supply and maintain computer 
systems and networks in the face of stiff 
competition from other companies. 

A main priority of the strategy was to build upon 
the large investment in computer support to help 
DHS.S local offices. Supplementary Benefit 
operations were most in need of support and 
improvement and led to the introduction of the 
Local Office Microprocessor Project (LOMP). 
British Telecom bid, against international 

competition, to supply the Merlin M4000 
microprocessor range and was awarded the contract 
to supply a total of2,700 microprocessor systems 
during 1985. 

T hese systems enable the department to 
computerise the assessment of weekly 
supplementary benefits, direct payments for such 
things as gas and electricity and casepaper location 
using light pen bar codes to provide information on 
the whereabouts of casepapers at any given time. 

T his first stage of conversion to computer working 
required the installation of about six M4000 
machines and associated equipment, such as 
printers, in each local office. 

Its success rapidly led to expansion and in August 
this year, British Telecom was awarded a further 
contract to upgrade 2,000 existing systems by 
supplying larger disc drives and more memory to 
enhance processing capability. The contract also 
covered 750 additional systems to cope with Income 

NORTH FYLDE 
Income support 

family credits 

NEWCASTLE 
Central index 

retirement pensions 
child benefit 

Support and Social Fund calculations and the 
supply of M6000 Unix based equipment used 
centrally by the Department of Health and Social 
Security in Applications Development. 

T he Unemployment Benefit System is networked 
through British Telecom's Packet SwitchStream 
Service. Large and complex, it enables almost !,OOO 

Unemployment Benefit Offices (UBO's) and 
Limited Benefit Offices (LBO's) to exchange on-line 
information with the Department's mainframe 
centres at Livingston and Reading. Implementation 
was completed, on time, in November, this year. 

T he system was a massive step forward in 
telecommunications and computing terms for 
DHS.S, replacing a batch processing system which 
received paper tape input over the British Telecom 
'Nightline' teletype service. 

Network 
T he new network service has about 850 PS.S 

Datalines installed to 800 offices and is handling 
input from 25,000 VDU's and 1,000 terminal 
controllers with traffic levels running at 250,000 
transactions per day. 

An on-line enquiry system has been set up giving 
UBO and LBO staff immediate access to computer
held claimant records. It has eliminated much of the 
previous form filling and enables work to be 
completed where it arises. 

T he network is believed to be the first successful 
demonstration of the ability to communicate freely 
between computers of different manufacture in a 
very large administrative environment . 

It is, therefore, of great strategic importance that 
British Telecom, and the DHS.S's Operational 
Strategy are both committed to the International 
Standards Organisation specifications which have 
made the upgrading of the Unemployment Benefit 
System a success story for all the organisations 
involved in its development, installation and 
continued high level of service. T he proof of 
success lies in its availability figures, which are 
currently at more than 99 per cent across the board 
from UBO to mainframe and back. 

Another major victory for British Telecom was its 
successful bid for the DHS.S's Strategy Terminal 

READING 
Unemployment 

benefit 

Terminal 
management 

system 

X25 wide area network (PSS, GDN) 

Operational strategy terminal systems LOMP systems 



System which encompasses the provision ofVDU's, 
terminal controllers, terminal management systems 
and application protocol. It enables local offices to 
access each DHSS Benefit mainframe across an 
X.25 Network. 

British Telecom were shortlisted for the supply of 
this major system in August 1985 with two other 
companies, Wang and Honey well, and BT's 
demonstrations were set up by a team comprising 
BT Applied Technology at Newcastle; Major 
Customer Projects (MCP), who managed the bid; 
and Government National Accounts. 

Specifications were demanding and negotiations 
protracted and the fact that the company won the 
contract in the face of such stiff competition shows 

how much BT has moved into the field of 
supplying whole systems rather than just 
equipment. In addition t� the hardware, the 
department is also getting a complete system using 
BT Applied Technology software skills, MCP's 
skills in project management and the Business 
Systems Support Unit's (BSSU) skills in providing 
customer training, systems installation, 
commissioning and maintenance. 

In total the contract runs for 17 years which in the 
Information Technology business is a long time. 
Over this period BT'S Government National 
Accounts and associated Divisions will continue to 
work closely with DHSS as new requirements 
develop ro ensure char �olutiom; are produced. • 

A prescription for healthy 

B 
ritish Telecom is currently helping local 
authorities and health regions to meet all 
their communication needs with modern 

telephony equipment including integration of 
speech and data through the same system. 

Modern, independent office systems are being 
supplied, including facsimile machines, 
wordprocessing systems, electronic messaging and 
desk top computing. 

With staff moving around wide areas, mobile 
communications are becoming increasingly 
important. As well as portable telephone systems, 
British Telecom pagers and Voicebank facilities are 
allowing professional staff to <lea! quickly with the 
needs of the community with a flexible approach 
which makes the best use of both their time and 
resources. 

Consultancy on voice and data communications is 
important too. Typically, consultancy can advise on 
the merits of the use and cost of public versus 
private networks for the specific group in question 
or the best combination of networks. 

Installation, training and maintenance are also 
offered as part of a package deal. BT is working 
with several professional groups to help develop 
information systems to meet specific needs. Trading 
Standards, for a good example, use TS Link - a 
service with Telecom Gold messaging linked to 
the organisation's National Information Service. 

Both health and local government need to 
exchange data and in formation over large 
geographic areas. As one of the largest IT users 
in Europe, BT has the experience to develop 
information and application systems having the 
communications capability that health and local 
authorities need. 

About 100 account managers located in the 30 BT 
districts look after 500 separate accounts in the 
sector with central co-ordination by a specialist 
National Account Group. 

Professionals in health and local government need 
to manage information from a variety of sources 
relating to a single case. 

management 
BT is developing a 'case handling' ability to collect 

and manage data electronically. In the future, 
professionals will be able to access, edit, integrate 
and pass information from any location around 
their numerous sites. It will also be possible for 
parts of that information to be seen by the public 
either electronically or on paper - making people 
better informed about the services available and 
creating easier access. • 

Town halls and 
health authorities 
all over Britain 
need good 
communications to 
ensure that 
administration can 
be effective over 
widely spread 
locations. Today, 
the community is 
demanding 
information and 
many councils are 
now setting up 
neighbourhood 
offices. 

Healthnet is useful in 
hospitals and the National 
Health Service as a 
communications and 
information system. It 
transmits forms, letters and 
memos over the telephone 
as well as extracting data 
from the transmitted forms 
and turning it into clinical 
management information. 
Healthnet uses M2105 
terminals. 
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Information 
Technology is 
playing a large part 
in the working lives 
of most British 
Telecom employees 
and to help them -
and a rapidly 
growing number of 
outside customers -
the company has 
placed great 
emphasis on IT 
training to the 
extent that it is 
leading the field in 
Britain today. 
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On course for 
customer training 
B 

ritish Telecom's Training Department offers 
specific Information Technology 
appreciation training covering the role, use, 

and concepts ofIT, or job skill training in the 
operation of a particular system. 

Appreciation training, with an emphasis on 
general understanding, is available for those 
encountering IT for the first time. It covers most 
aspects of computer literacy aimed at those 
experiencing IT for the first time and the emphasis 
is on general understanding. Managers in particular 
are taken through some of the key issues related to 
implementing and supporting IT systems in an 
office environment. 

At Bournemouth, the BT Management and 
Commercial College undertakes a wide range of 
training activities to develop the IT skills of the 
company's sales and marketing staff through 
training courses, development programmes and 
distance learning packages. In the early days ofIT 
training, the college focused on computer-based 
products and sales but the work now covers Voice 
and Data Communications and Corporate 
Information Strategies. 

T he standard courses fall into two categories -
those that provide a foundation of skill or 
knowledge upon which the delegates can build, and 
those that enable the delegate to undertake a 
specific task such as selling new IT based products. 

Foundation courses are currently run in 
datacommunications, microcomputing and voice 
telecommunications. Once the delegate has a 
foundation of knowledge, the training related to the 
launch of a new product - a Local Area Network, 
for example - is considerably more effective. 
Development ,  however, often requires more than 
training courses and for some specialised roles staff 
need to be trained in a number of skills and to gain 
experience in the workplace. 

The college constructs programmes to achieve this 
and one recently developed for IT sales staff 
involved 10 weeks of training over three months. 

Courses were interspersed with periods of work in 
local offices. Modules in selling and account 
management techniques, as well as business 
awareness and the applications ofIT in business, 
were also included by calling upon specialist groups 
in the college. 

Programmes of this type combining various 
specialist elements are not only run for IT sales 
staff but also for account and marketing managers. 
A key element in the success of such programmes is 
that the college can bring together a range of 
specialists in one place. 

Although the principal role of the college is to 
develop BT's own staff, customers, too, are 
increasingly calling or its courses and training 
programmes. Customers now account for about 

20 per cent of the Bournemouth college activities 
and the volume of customer-training is expected to 
double over the next three years. At the moment, 
most of the training is for systems managers from 
companies which have bought a BT system and 
training is delivered on large switching systems and 
Local Area Networks. The volume of training is 
expected to increase as the LAN market develops 
and as customers become more aware of the 
benefits to be gained from properly managed 
information systems. 

Initiatives 
T he college has about £1 million worth of 

equipment on site including switching systems, 
LANs, microcomputers and a sophisticated data 
network all of which are used to enhance training 
activities as well as to provide a 'shop window' for 
those customers attending the courses. 

T he decision to locate the college in Bournemouth 
was made to take advantage of the excellent range of 
hotels in the town and one hotel, the Savoy, has 
been equipped to provide extensive training 
facilities exclusively for the college. A part of the 
college is now outstationed in London providing IT 
training mainly for BT customers. 

Training Department is also involved in a number 
of Artificial Intelligence (AI) initiatives and the 
college is helping to develop an intelligent training 
manual. T he basis of this project is to assist people 
to use computer systems by learning from their own 
mistakes and exploiting their partial knowledge to 
make intelligent guesses. 

T he department is represented on a consortium 
reporting to the Government's Manpower Services 
Commission on tools and techniques available for 
use on AI training projects. 

Another initiative concerns expert systems and the 
aim is to develop a training design aid to 
recommend appropriate training solutions and costs. 

Information Technology is also being applied to 
the training methods used within BT Computer 
Based Training (CBT ) - a flexible learning method 
used since the late 1960s. 

Interactive Video is a relatively new medium to 
British Telecom training, but is currently being 
used successfully within the company. It has all the 
benefits of CBT but has the added benefits of such 
things as linked sound, moving video pictures and 
computer generated graphics overlaying. 
A number of distance learning facilities have been 

set up in the department where students can work 
at their own pace on transmission systems, network, 
appraisal and counselling. BT districts/units are 
also installing CBT and interactive video 
equipment in local learning centres to save 
travelling costs and to enable students to learn 
when it suits them. • 
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· MASTERS· OF· LIGHT· l · 

FROM MONET, THE ART 
His love of reflections never deserted him; 

his mastery of light became legendary. The artist: Claude Monet. 
The picture: '1mpression -Soleil Levant'; said to be the 

inspiration for the entire Impressionist movement. 

FROM BICC, THE SCIENCE 
In the science of optical communications, BICC's mastery of light is 
equally remarkable. Yet it's only part of what has made us world 

leader in optical communications. 
From cable and aa.essories to test equipment and installation; from 

rommissioning to specialist training for your staft even to the 
production of an original design to suit your individual needs, we 

off er a uniquely integrated package. 
To the science we've added our own kind of art - and made optical 
communication a reality. So that, today, we have the resources and 

the capability to make it work for you. Brilliantly. 
Right down the line . 

• 

For more fads call Steve Rodgers 
BICC Cables Ltd. Communications & Electronics Division, 

Helsby. Warrington, WA6 ODJ,England. 
Tel: 09282 2700. Telex: 628811 BICC G. (Insert Code: BECLH) 

Fax: 09282 4374. 



Wh.en they grow up, will telephoning 
still be as friendly? 

We hope so! 

That's why, at Landis & Gyr, we're 
already designinq tomorrow's pub
lic telephones to respond more effi
ciently, more simply to the needs of 
the user. 
That's why we work in the closest 
cooperation with the world's ma
jor telephone companies. Where 
necessary, we make special pro
ducts to suit particular markets. 
And, as always, we put the maxi
mum emphasis on quality and 
reliability. 

That's why our telephones are cur
rently in use in over 40 countries. 

We produce a wide range of coin 
and card-operated payphones 
including the high security 
Phonocard system which uses our 
exclusive, optically coded cards 
and payphones operated by credit 
cards. Our 'dual mode' payphones 
designed for supervised, indoor 
locations - shops, restaurants, 
clubs etc. - can be used either as 
public payphones or switched 
over to private use. 

Our range of communications pro
ducts includes· call logging sys
tems - from the simplest charge 
meter to sophisticated call man
agement systems capable of pro
viding detailed analysis of all call 
records. 

At Landis & Gyr we aim to provide 
tomorrow's telephones today 

Payphone technology, a touch friendlier. 

LANDIS & GYR COMMUNICATIONS LTD 
Ebblake Industrial Estate, GB - Verwood, Wimborne, 
Dorset BH 21 688 
Tel. 0202/824644, Tx 418341, Fax 0202/822261 
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SODECOSA 
70, Grand·Pre, CH-1211 Geneva 16 
Tel. 022/335500, Tx 22333 eh, 
Fax 022/335219 

(LANDIS & GYR) 



MAKE THE ADC 
CONNECTION: 

QUICK, DEPENDABLE, FLEXIBLE 

ADC Europe Ltd., 126/128 Crockhamwell 
Road, Woodley, Berkshire. Tel: 0734 441955. 

Telex: 849103 ADCEUR G. 

Fax: 0734 441001. 

1 � Europeltd. 

The reliable 
telecommunications 
connection solution 
The QDF wire management system from ADC provides fast, reliable 
connections for all wire termination requirements. 

QDF offers systems solutions for a range of applications from the 
customer premise PABX and data 
networks to the central exchange MDF 
installations. 

Featuring ADC's revolutionary split 
cylinder insulation displacement contact 
(IDC) technology, QDF offers all the 
advantages ofIDC, with the reliability of 
traditional wire-wrap or solder 

· 

terminations. 
A non-orienting tool provides fast, uniform terminations, and ADC's 

unique split cylinder strips and cuts the wire, while making a firm, gas
tight connection. 

Every QDF magazine features built-in strain relief ensuring 
reliability and undisturbed connections. 

The QDF system includes protection magazines, as well as termin
ation magazines for economical connection where protection is not 
required. In addition the QDF system includes protector modules, test/ 
patch cords, impact and manual installation tools and other accessories. 
QDF: the front runner in wire management systems. 
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Telexcellent ! 
Still growing 
after 55 years 
Peter Glad man 

When published 55 
years ago the first 
edition of the UK 
telex directory 
listed just 14 
London-only 
connections. Thirty 
years later it had 
grown to 6,000 UK
wide users. Today, 
more than 114,000 
UK lines are able to 
call two million 
telex users 
throughout the 
world, and the 
service is still 
growing. 

This telex machine, although 
only dating back to around 
1970, looks cumbersome 
compared to contemporary 
models. 

Wll1-J 
---

I
n its 55 year history telex has been used to 
clinch business deals, catch criminals, speed the 
news of celebrations and disasters and 

disseminate sporting results. The service has come 
a long way since 1932, and changes in the network's 
operating system as well as in the teleprinters and 
terminals that generate the messages would be 
beyond the imagination of telex's original customers. 

For about five years the microchip has been 
making its impression on telex exchanges. In many 
places St rowger has given way to electronic stored 
program control, computerised exchanges 
efficiently, accurately and noiselessly guiding each 
call to its correct destination. Such exchanges allow 
remote control and testing facilities for maintenance 
staff and many exchange-based services to users. 

Date and time insertion on messages, individual 
call unit printout, short-code dialling, �iverting 
calls to other telex numbers and the combining of 
unrelated numbers into one group for receiving 
calls are just some of the services now available. 
And the option of having itemised accounts is one 
of several new services which telex are hoping to 
make public in a year or so, thanks to stored 
program control. 

Links between exchanges have been digitised and 
are able to carry more 'conversations' with less 
room for error. Circuits to customers' premises now 
operate at voice frequencies and no longer carry the 
sometimes dangerous 80 volts they used to. 

But the most dramatic changes wrought by 
modern electronic technology are to be seen 

in the terminals at which telex messages 
are prepared. Gone are the clattering, 
ink-stained machines whose keys were 
menacingly thrust at the operator from the 

--iiiiiii�F'liiiiiii.-'4b:�ll'.� ' end of six inch levers. In their place, the plastic 
encased microcircuit boards programmed to store 

messages - incoming or outgoing - and send them 
on their way at the further touch of a button. 

These new machines can be set to send messages 
at the time the customer wants, time and 
datestamped, to one or more destinations, and then 
left to get on with the job completely automatically, 
making repeat attempts where necessary. 

In looks, they are almost indistinguishable from 
word-processors and other desktop workstations. 
Indeed, one of the features of some modern telex 
machines is that they will work quite happily with 



these other terminals, taking instruction and 
sending text prepared on them over the network. 

From 1932 to 1954 the interconnection of telex 
machines was by telephone. The separate telex 
network was introduced in November 1954, 
integrating at the same time with the international 
telex service. 

Connections were still performed manually and 
the cost of a three-minute call from London to 
Manchester would have been IOp. When the 
automatic service was launched in August 1958 the 
cost was still IOp for the same call. 

Today that automatic call would cost 36.25p 
including VAT - a reasonable increase considering 
that at the same modest rate of inflation a typical 
three-bedroomed semi would now be about £3,000. 

In July 1985, telex celebrated its 100,000th 
connection, and despite alternative means of 
sending text - Date!, facsimile and E-mail - the 
network has continued to grow. Because telex works 
to universal standards, any country can set up a 
network and be in contact with two million 
machines throughout the world, far more than is 
possible with other systems. 

Its established world-wide base still commands the 
loyalty of telex users and many have now taken on 
the newer services, finding other applications for 
them with little or no effect on their telex traffic. 

Most E-mail companies find that interconnection 
with telex is an essential part of the service offered 
to their customers. 

Many pessimistic forecasts have been made 
signalling the imminent demise of telex, but in spite 
of these it seems set to continue developing and 
extending its twilight years into the 1990s and 
beyond. Whether it will achieve its IOOth birthday 
remains to be seen, but by then telex is likely to 
bear as little resemblance to the current system as it 
did in 1932 .• 

Left: a modern electronic 
stored program control telex 
exchange which guides 
each call to its correct 
destination efficiently, 
accurately and noiselessly. 

Below: the latest telex 
terminals are almost 
indistinguishable from word
processors and other 
desktop workstations. 
They can be set to send 
messages at any required 
time, to one or more 
destinations, lime and 
date stamped. 

Mr P Gladman is telex 
advertising manager. 

55 



� · 
. " 

OUR tESJING 
BACKGROUND 

,> . 
6' ·. 



PUTS US INTO 
THE FOREFRONT 

As telecommunications networks become more sophisticated and 
customers demand more from them, it is vital that testing methods 
keep pace. One company is meeting that ch�llenge. 

T he company is Teradyne. We pioneered the technology of auto
mated electronic testing, and have unmatched experience in meeting 
the electronics industrys needs over the past 25 years. In the 
telecommunications industry our products have set the standard in 
automatic testing. 

For local line maintenance there is 4-TEL� the leading commercial 
line test system with more than 18 million lines under test in North 
America and Europe: CDS Craft Dispatch System, which utilises digital 
voice technology to enhance the efficiency of field staff: and D-MARC;M 
a family of innovative, highly reliable devices that isolate customer 
premise faults from the network: SCOT,® the outstandingly successful 
switch tester, brings automatic testing to exchanges in every District 
of British Telecom. And now, a new network testing system: AT S 1000. 
It measures end to end transmission quality and isolates the specific 
network faults causing transmission and noise complaints. 

T hese systems are backed by the corporate-wide resources and 
experience of Teradyne, plus a commitment to total system support. 

Impressive, but hardly surprising when you realise that only one 
company has a testing background distinguished enough to put it 
into. the forefront. 

Telecommunications Division, Teradyne Limited, 
The Western Centre, Western Road, Bracknell, Berks RG12 lRW 

Telephone: Bracknell (0344) 426899. Telex: 849713. 



Microwaving goodbye 
to cable links 
A subtle change to 
the skyline is 
about to herald a 
new breakthrough 
in business 
efficiency. Small 
antennas are set 
to mushroom on 
the roofs of 
commercial 
buildings now that 
British Telecom 
has perfected 
ways of using 
digital microwave 
radio for individual 
customer 
requirements. 

A microwave radio 
cabinet, containing the 
transmitter and receiver 
circuits, and antenna 
installed on a outdoor 
field trial. 
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·1 n today's competitive marketplace it is vital that 
customers can be offer�d service quickly - but 
providing high speed data links at short notice 

can be a problem. Low cost microwave radio 
equipment which is quick and convenient to install 
is now available and a more advanced radio system 
is also under development to operate over greater 
distances with improved serviceability. 

Long-haul radio 
systems operating 
in the four> six 
and llGHz 
frequency bands 
are being used 
to provide 
140MBit/s 
transmission in 
the British 
Telecom trunk 
network. 

Fred Harrison 

Typical hop lengths of about 50km are achieved 
by these systems which link together around 200 
radio stations distributed throughout the UK. 

Radio systems operating at higher frequencies 
such as 18GHz have a shorter range and are better 
suited to short-haul or local distribution 
applications. T his type of equipment is now being 
used increasingly by major customers such as 
banks and large businesses. 

Low capacity digital radio connects two or eight 
MBit/s circuits from an exchange directly into the 

customer site. It can also be used within 
the British Telecom network for linking 
remote communities and for providing 
alternative routes to cable. T he traffic 
applications for these sorts of links 
include PSTN (public switch telephone 

network), private circuits, and 
interconnection with other network 

operators such as cellular radio operators. 

Until now, low capacity radio equipment 
has been cumbersome and time-consuming to 
install. The equipment has also been expensive 



when compared to providing service on a cable and 
so the use of radio has been limited to those 
applications where cables were not available, or 
where only temporary service was required. 

However, with the growing demand for two and 
eight MBit/s links, it was recognised that radio had 
a particular asset - the ability to provide service 
quickly and directly into a customer's premises. 

A new, modern design of equipment was sought to 
overcome the main weaknesses of the existing 
equipment. Unfortunately no suppliers offered 
equipment which met all of the design objectives 
but 18GHz proprietary equipment manufactured by 
NEC ofJapan met some of the requirements and a 
quantit y was purchased to meet the immediate 
demand for service. 

A second contract was placed to develop their 
radio further in line with the desired specifications. 
This new design of radio will give improved 
performance and easier installation, making radio 
an even more attractive solution for circuit planners. 
In addition, modern designs of radio are now 
significantly cheaper, making radio cost effective 
when compared with cable over all but the very 
shortest of distances. 

Each radio link consists of a number of 
components. An indoor mounted unit provides the 
interfaces for connection to the customer apparatus, 
or to other transmission equipment at the British 
Telecom end of the link. A cable then links the 
indoor unit to the radio cabinet which can be 
mounted externally on a pole together with the 
antenna. The radio cabinet contains all the radio 
frequency (RF) components of the system and 
includes the transmitter and receiver circuits. 
Antenna sizes of typically two or four feet in 
diameter are used and these have to be positioned 
within a line-of-sight. Transmission over distances 
of up to 15km is possible using the existing radios, 
but the new radio will be able to operate over 
significantly greater distances. 

The design of the radio takes into account the 
need for compactness to reduce the costs of 
transportation, installation, operation and 
maintenance. As an example, the size of the new 
outdoor unit is only one third of that ofrhe 
equipment used in the past. 

The transmitter receiver is designed for outdoor 
mounting to withstand normal environmental 
conditions with a weather resistant housing. In the 
proprietary equipment, to achieve cost-effective 
performance, four level frequency shift keying 
modulation has been applied to the RF stage. The 
new radio will employ phase shift keying to give an 
improved performance. 

The two units (indoors and outdoors) are 
interconnected using a single multicore cable for the 
proprietary design. This cable carries all the input 
and output data signals, de power, alarm and order 
wire signals which have to be exchanged between 
units. The new design will substitute this cable for 
two small coaxial cables to make installation easier. 
All connecting cables are designed to be flame 
retardant to the relevant British Standards. 

One of the difficulties facing microwave radio 
engineers is the effect of varying radio-wave 
propagation conditions - the changes in the path 

that a radio wave takes from transmitter to receiver. 
At frequencies of 18GHz, signal loss occurs 

because of rain. The heavier the rainfall is, the 
weaker the received signal becomes until a point is 
reached at which errors or loss of transmission 
occur. To reduce these effects, radio links have been 
designed to incorporate a fade margin and the new 
radio will have a more powerful transmitter and 
better receiver sensitivity than existing equipment. 

This will give greater margins, improved 
availability and the opportunity to achieve much 
longer links. Due to the extra performance it will 
be possible to use smaller antennas making the 
external mounting arrangements simpler. 

The proprietary NEC radio equipment is already 
providing service for many customers and further 
deliveries continued throughout the summer. 
Development of the new radio, however, is well 
underway with design work almost complete and a 
prototype under construction and deliveries should 
commence early next year. • 

Interconnecting 
cable 

Indoor 
unit �,__-........., 

�ustomer 
apparatus 

Customer's 
p remises 

Steve Bottom, an engineer 
for Private Circuit Services, 
inspects the outdoor radio 
equipment. Behind him are 
cabinets containing the 
indoor unit which provide the 
interfaces for the customer's 
apparatus. 

Opp osite: Mike Balcer, a 
technician with Private 
Circuit Services, adjusts 
indoor terminal equipment. 

Below: Tlis diagram shows 
a typical application for 
18GHz microwave radio. 

Mr F Harrison is head of 
radio systems 
engineering group In 
Trunk Transmission 
Systems Engineering 
Division. 

Indoor unit 
rack mounted 

To network 

British Telecom Exchange 
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Their ingenious solution to the problem will help 
the transatlantic business community and the early 
signs are that the system, which can hold messages 
to beat time barriers and send them directly to the 
person intended, will prove to be a popular 
money-spinner. 

The real stumbling block in the past has not been 
delivering the signal from one location to another 
(whether by satellite, landline or a combination of 
both), but how to deliver the message to the end
user once it gets there. In other words, a signal 
could be delivered from one side of the United 
States to the other - and indeed across the Atlantic -
but unless there was an agreement between the two 
carriers, plus a common frequency, the message 
could not be  transmitted to the customer. 

The potential for an American and international 
paging service attracted the five inventors, even 
though they were not involved in the radiopaging 
industry at the time. Their confidence in the project 
was subsequently backed by Metromedia 
Telecommunications, and together they formed a 
joint venture, Metrocast, in October 1985, to 
develop a wide-area paging system. 

By applying highly sophisticated technology to 
existing telecommunications systems the Metrocast 
approach has made an extended-range system not 
only available but economical. 

The secret of the pager is the PageScanner, a 
microprocessor-based device which uses the latest 
custom VLSI (Very Large Scale Integration) 
technology. It converts the conventional fixed
frequency paging receiver into a scanning receiver 
which skips across 14 VHF paging frequency 
channels looking for paging information intended 
for a particular subscriber. This means that 
Metrocast can connect with different local VHF 
paging channels to provide an extended-
range network. 

Each PageScanner contains a nationwide Post 
Office Code Standardisation Advisory Group 
(POCSAG) paging system synch code. POCSAG 
is the radiopaging international standards 
organisation, and the synch code is transparent to 
all of their existing paging systems. 

Through direct interaction with the Metrocast 
ground processor system, a radiopaging transmitter 
can programme the PageScanner's extended-
range capability. 

Customers of the Metrocast service in North 
America will be able to receive paging coverage in 
the UK - again without the need to change pagers. 
The British pagers will be manufactured through 
joint arrangements between Metrocast and NEC, 
and will be similar to British Telecom's familiar 
Message Master. It works as normal in the UK. 

In the USA, customers simply notify Metrocast 
when they are travelling to another area. Messages 
are then forwarded to the paging company in that 
area for transmission, either immediately or - to 
allow for time differences - at a chosen local time. 

When British Telecom Mobile Communications 
(BTMC) customers are linked into the scheme i t  
will be controlled either by BTMC's existing 
radiopaging bureau, or by customers themselves 
through a direct input service. Any BTMC 
Metrocast customer who travels from the UK to 
the USA, and later Canada, simply informs the 
radiopaging bureau - or the network's computer 
system through direct input - of his destination 
before leaving the country. 

Radiopaging signals will be sent between the 
UK and the Metrocast control centre in San Diego 
by satellite or undersea cable. The system will 
then hold all messages for a specified period 
while the customer is travelling, before forwarding 
them to the USA for transmission in the 
appropriate location. 

As international business travel becomes routine, 
the need to keep in immediate touch also assumes 
major importance in today's competitive 
environment. Just as Concorde transformed 
business travel habits a decade or so ago, the 
international pager is likely to revolutionise business 
communications around the world in the future. • 

Opposite: British Telecom 
Mobile Communications are 
set to revolutionise business 
messaging around the world 
by offering the first ever 
international radiopaging 
service under an exclusive 
agreement with American 
consortium Metrocast. 

T he transatlantic pager and 
its internal components. 

Mr T Brett· Young is a 

press officer with British 
Telecom Mobile 
Communications 

Customers will be able to 
receive messages both at 
home and in all the major 
cities of the USA (marked 
orange) and later Canada 
(shown in red) with one 
single pager. 
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AT&T and Philips Telecommunications 

THE PRINCIPLE BEHIND THE 
SESS-PRX NETWORK MACHINE · 

IS A SIMPLE ONE. 
AT&T and Philips Telecommuni
cations is uniquely qualified to 
plan and design a range of tele
communications network systems 
to meet the needs of any admin
istration in the world. 

Our star performer is a dig
ital switching system, called the 
5ESS-PRX. ·Although we prefer 
to refer to it as 'The Network 
Machine: It is the latest and most 
advanced development in the 
area of public switching. 6 million 
lines have already been installed 
proving its flexibility and reliability. 

When we started out to 
develop this system, we recog
nised that all its advanced tech
nology had to be focussed to 
satisfy one simple need- flexibility 
- simply because the successful 
telecommunications system of 
today will only be the one that can 

-

_
AT&T 

also meet the demands of / t 
tomorrow. 

The Network 
Machine is designed to 
grow with the needs of 
any administration - no 
matter how vast or 
complex. It achieves 
this through the ef
fective application of 
micro-processor 
technology. 

It can expand 
or reconfigure to 
meet the changing 
needs of any given 
administration Cit any 
point in time. It does 
so economically, too. 
These changes can be 
achieved ·without replacing the 
system - but by adding or taking 
away from it. 



Nothing could be easier. 
No matter what type of 

function it serves: local, tandem, 
transit, national or international, 
the Network Machine always 

operates at optimum 
efficiency and 

profitability in any 
. network topology. 

--

., .. ., 

It can also look after the 
needs of business as well as those 
of the private individual, with such 
services like freephone dialing 
and the powerful combination of 
ISDN and C ENTREX. 

In fact, it offers more 
features than any other system 
currently available. So much so 
that it's difficult to imagine any 
advanced telecommunications 

t task that the Network Machine 
cannot perform, reliably and cost
effectively. 

T he 5ESS-PRX Network 
Machine is designed to meet the 
needs of all types of administra

, tions. And AT&T and Philips 
Telecommunications is qualified 
and experienced to act as a re

�� liable partner in the formulation 
of a national telecommunications 
network 

�--� AT&T and Philips Telecommuni-
cations UK Limited. Swindon 

Road, Malmesbury, Wiltshire 
SN 16 9 NA, England. Tel.(06662) 
2861. Telex. 42208 TMCM AL G. 

AT&T AND PH I LI PS TELECOMMUNICATIONS. YOUR CONNECTION WITH THE FUTURE. 

PHILIPS e 



An engineer removes a 
faulty Integrated circuit 
card within a packet 
switched exchange which 
is linked to an Operation 
and Maintenance Centre 
bytheADPN 
(Administration Data 
Packet Network). 

Remote computers cut 
costs by miles Philip Marlow-Mann and Ross Jenkins 

British Telecom's 
£1 billion a year 
network 
modernisation 
programme is 
already 
revolutionising 
telephony services. 
But few people 
realise the extent to 
which the new 
digital exchanges 
depend on support 
computer systems, 
often located many 
miles away. This 
article looks at the 
new and special 
network which links 
the two together. 
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0 ne of the main advantages to British 
Telecom in introducing digital telephone 
exchanges is the provision of centralised 

support systems remote from the exchange, with 
specialised staff and equipment supponing a large 
number of customers. 

System X and AXE 10 exchanges are being 
introduced into service with District Data 
Collectors (DDC's) to handle billing and other 
information, Operation and Maintenance Centres 
(OMC's) to handle fault control and exchange 
management, and traffic management from the 
Network Traffic Management Centre at Oswestry. 
These centralised support systems are designed to 
help British Telecom improve services to customers 
and reduce costs. 

A network is required to connect such exchanges 
with their support computers and carry this 
administration data. The fact that the core 
telephony service will rely on the support 
computers for its satisfactory operation puts great 

onus on this support network, the size of which is 
considerable, with 600 digital local telephone 
exchanges and a variety of support computers 
needing interconnection. 

A new and special r-etwork, called the 
Administration Data Packet Network (ADPN) has 
been designed to enable the digital local exchange 
processors in the Public Switched Telephone 
Network to communicate with computers which 
provide the centralised support functions. 

T he support computers which will operate with 
these exchanges through the ADPN are: 

District Data Collectors which collect bulk data 
such as statistics and billing; Operations and 
Maintenance Centres which receive fault reports 
and allow maintenance staff to alter exchange 
data and software; Network Traffic Management 
Centres which receive traffic data, and Digital 
Exchange Support Systems which provide for 
local management. 

The ADPN is a cost saving network based on 



packet switching techniques. Initial designs had 
considered the use of point-to-point private circuits 
to form the network, but even with the use of 
multiplexors to obtain economies through 
concent ration, an inflexible 'cats cradle' of circuits 
would have resulted. 

With packet switching, however, each connection 
is able to carry a number of simultaneous calls, the 
data being switched in individually addressed 
packets to different destinations. This reduces the 
number of circuits required at the local digital 
telephone exchange from as many as seven to one 
and for the same reason allows savings to be made 
at support computers, freeing resources to earn 
revenue from customers. 

Other advantages inherent in a packet switching 
network include full error protection, automatic 
alternative routing and a higher level of security 
than private circuits. 

Because of its experience in designing and 
operating packet switched networks British 
Telecom's Public Data Network (PDN) was asked to 
propose a network tailored to the particular 
requirements of the project. The network 
architecture that was adopted is a 'hybrid' that 
comprises a network of district-based packet 
switches dedicated to the application, but 
interconnected into the PDN to take advantage of 
national addressing, trunk routing and network 
management facilities. 

Billing and operational information from telephone 
exchanges is locally switched to the District Data 
Collectors and The Operations and Maintenance 
Centres, whilst traffic management information is 
passed over the PDN to Oswestry. All ADPN 
addresses are contained in a 'closed user group' that 
bars access to any unauthorised caller, providing a 
secure private network within a network. 

Installation 

Because operation of digital telephone exchanges 
within the PSTN will be dependent on the service 
given by the new network, performance of the 
highest quality is essential. In order to achieve this, 
equipment proven in service within the Public Data 
Network will be used for the ADPN together with 
the same comprehensive network management. 

A turnkey solution is being provided covering 
design, installation and operation. The 30 packet 
switches that make up the initial network have to be 
installed by April next year, increasing significantly 
the number of switches managed within the PDN. 
The first sites at Bristol, Cardiff and Guildford have 
already been installed, and a schedule for other 
districts is being followed. 

Districts will receive a fully managed, maintained 
network and a programme for the installation of the 
packet switches has been agreed. Staff have been 
advised when the packet switch serving their 
District is likely to be installed. The datalines, 
which connect the exchanges and support 
computers to the network, are ordered by Districts 
as and when required - more than 300 orders have 
been received so far. 

Should any difficulties arise in using the new 
network, one office in each District will be 
responsible for advising PDN's Network 

Management Centre of the details, and its staff will 
then arrange for any testing and fault clearance 
which might be required. 

Some Districts are actively considering the use of 
a packet switched network for their own 
communication needs, and see the ADPN as a 
logical extension of their network design. In such 
cases, a technical review of the overall network is 
carried out, and new maintenance interfaces 
between PDN and the District are defined. 

One of the chief advantages of the ADPN is that, 
being a switched network, it can easily 
accommodate the changes which occur as various 
rationalisation plans are approved and implemented 
at District level. 

The ADPN is being designed to cope with a 
variety of network changes. The intrinsic switching 
flexibility of the packet switch guarantees that local 
requirements can be supplied in sufficient time at 
minimum additional cost. 

British Telecom has recently launched a corporate 
systems architecture for Information Technology 
products and services, known as Open Network 
Architecture (ONA). 

The systems now being interconnected through 
the ADPN were specified three years ago, when 
Open Systems Interconnection standards, on which 
ONA is based, were considerably less well advanced 
than they are now. Nonetheless, the ADPN will 
meet the administration network needs of the 
business both for the current interfaces and for the 
ONA future. 

There is a growing awareness of the need to 
rationalise the varied networks currently in place 
within the company to form a coordinated 
corporate data network. Internal use of private 
circuits within some Districts has reached levels 
where alternative networks must be considered if 

service to customers is not to be compromised. 
Such networks must carry traffic supporting both 
the operation of exchanges and customer facing 
services within Districts and headquarters. 

Through its vital role the ADPN is ideally placed 
to provide the infrastructure on which much of the 
corporate traffic will be carried, and will therefore 
become a major part of any future network. • 

DISTRICT1 

Telephony 
Network Management Centre, Oswestry 

ADPNswitch 

Public 

data network 

/ " 
Operations and 
Maintenance 
Centre 
Network 
Administration 
Computer 
Centre 

Below: this diagram shows 
how the ADPN links the 
digital telephone exchanges 
with the District Data 
Collectors and the 
Operation and Maintenance 
Centre. 

Mr P Marlow-Mann works 
in Network Services 
Sales. Mr Jenkins works 
for Local Network 
Switching and 
Operations. 

DISTRICT2 

System X and AXE 10 local d i gital telephony exchanges 
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THE ELEMENTS OF SUCCESSFUL. 
TELECOMMUNICATIONS 

High-quality, high-reliability products from 
BI CC-VERO� card frames, backplanes, power 
supplies and enclosures, are the elements of 
successful telecommunications. 

Already used by British Telecom in large 
contracts for electronic exchanges, cable television, 
business systems and computer development 
systems, BI CC-VERO components- either 
individually or as custom assemblies - provide the 

solid base on which to build your 
telecommunications systems. 

Contact us now for more information on our 
comprehensive range of products. 

For immediate --------� 

action, phone: 0703 VE RO 
260211 (South) or 
0?44 24000 (North). 

BICCI ELECTRONICS 
Or write to: 

BICC-VERO ELECTRONICS LIMITED, FLANDERS ROAD, HEDGE END. SOUTHAMPTON S03 3LG. TEL: 0703 266300. FAX: 0703 264159. TELEX: t77984. 

illl 
��91!-- a 

��''' •L�• 
�rl 
�lectronics 
Handbook 

Ill 
LEADERS IN ELECTRONIC PACKAGING TECHNOLOGY 
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Taking up the challenge 

B 
ritish Telecom's fo-st priority must be to get 
the basics right - a phone that is delivered 
on time, works well and is repaired quickly, 

says new Chairman Iain Vallance who took over 
from Sir George Jefferson in October. 

"Our basic service in Britain is our bread and 
butter. If we get that right, we have the financial 
strength, the technological skills, and the people to 
continue to develop at home and abroad, and to 
build an information services company on an 
international scale;' he said. 

Mr Vallance, 44, said BT must accept the 
challenge of creating a company of which 
customers, shareholders, staff and management can 
be proud, but warned, "It needs a revolution to 
turn British Telecom into the kind of company its 
customers deserve and for which all of us in it want 
to work. It's a process that we started some time ago 
to reverse the attitudes of a state monopoly where 
the bureaucrats, not the customers, took pride of 
place. And I believe the most successful revolutions 
are led from within." 

He believes the radical change will be achieved 
through developments in two main areas -

technology and BT's workforce. The transition 
from electro-mechanical to the digital age will mean 
clearer lines, faster connections and fewer faults. 
"It's a massive task but we can do it;' he said. 
Speaking of the staff, Mr Vallance called them 
"a workforce among the best in the country". 

But he stressed the importance of a drive for 
greater efficiency and responsiveness, and promised 
to establish a more constructive relationship with 
trade unions. "Communications between 
management and staff need to be improved and I 
have initiated a thorough-going review of internal 
communications;' he said. 

Mr Vallance has voiced his determination that BT 
will push ahead to provide a telephone service that 
bears comparison with any in the world. 

The message is clear: "We must concentrate on 
getting it right first time, every time and do it 
cheerfully. We're going to make sure we earn the 
right to be the customers' natural choice. We want 
customers to choose us because we are the best, not 
because they have no choice;' he said. Iii 

S
ir George Jefferson, who retired as chairman 
of British Telecom at the end of September, 
masterminded the transformation of the 

company from the era of the state monopoly 
through to the competitive private sector company 
of today. 

He was the first chairman of the new company 
when it split from the Post Office on October 1, 
1981, having been appointed Chairman-designate 
of BT the previous year. 

Taking BT into privatisation was a monumental 
undertaking and an immense triumph for Sir 

M
r Vallance was born in London but spent 
his early years in Scotland where his 
father was Director of the Post Office. 

He was educated in Glasgow and Edinburgh 
Academies, Dulwich College and Brasenose 
College, Oxford, where he took a BA in English. 
After university he joined the Post Office, and at 
the age of 32 he made history by becoming its 
youngest-ever director. 

Mr Vallance has been on the Board of British 
Telecom since its inception 
in 1981. He was appointed 
board member for 
Organisation and Business 
Systems and subsequently 
became Deputy Managing 
Director Inland Division. 

He became Managing 
Director of Local 
Communications Services 
in May 1983. In October 
1985, Mr Vallance was 
appointed to the new post 
of Chief of Operations, and 
became Chief Executive in 
October last year. IB 

George as BT 's flotation was the first of its kind; 
he proved that such an enormous stock-market 
flotation was indeed possible. He was of the firm 
belief that competition would be of great benefit 
to BT and negotiated a regulatory structure for 
the company which kept up the incentive to 
improve efficiency while giving it a chance to 
adapt to its new environment . 

T hen Sir George faced two main tasks: bringing 
investment in BT up to the record levels of today, 
making up for years of under-investing; and putting 
foward the idea of the 'customer is king'.• 

Below: British Teleeom's 
new chairman, lain Vallance, 
pictured at the Wood Street 
System X exchange. 

Bottom: Sir George 
Jefferson who recently 
retired as chairman of British 
Telecom. 
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Quality and the wind of change 

British Telecom has announced 
details of improve d  service targets, 
and continuous 'quality of service' 
reports - detailing progress 
against declared se.rvice targets -
will be published every six months. 

The ftrst report concerns higher 
performance targets to be reached by 
the end of the 1988-89 financial year. 
Target areas include repairs -
dramatically highlighted by the 
October gales - installation, operator 
services, public payphones and the 
reliability of the network. 

Under the standard repair service 
covered by line rental, BT will aim to 
restore service for business customers 
within five working hours, and within 
nine working hours for domestic 
customers. 

Fault reports will be taken at any 
time - 24 hours a day, seven days a 
week. These standards represent a 
significant improvement on the current 
target of restoring service within two 
working days. Around 62,000 repairs 
arc carried out each day. 

The company completes 52,000 
installation orders each working day, 
and the new arrangements are 
intended to enable all customers to 

have orders for new lines and 
equipment carried out by appointment 
with follow-up research. 

BT's operators currently handle 
around 2.7 million calls every 24 hours, 
including 50,000 to the emergency 
services and nearly 1.5 million directory 
enquiries. The target is that operator 
calls should be answered within 15 
seconds. 

Checks on public payphones earlier 
this year revealed that the proportion 
workine was 77 per cenr, against 84 
per cent last year. But the service has 
since improved, and, by the end of 
September, the proportion working 
across the country reached 85 per cent. 
The target is 90 per cent. 

The report shows that only 2.2 per 
cent oflocal and 4.3 per cent of trunk 
calls fail to be satisfactorily connected. 
Modern digital exchanges are being 
installed at an average rate of two a 
day, with about 1,000 already in 
service. Half of BT's capital 
investment - running at £6 million a 
day - is spent on network 
modernisation. 
• The picture shows that BT's repair 

service can respond to catastrophies 
like the October gales. 

One-stop viewing 
A computer-based system for 
streamlining the administration of 
cable TV networks, enabling operators 
to provide a single contact point foc all 
customer enquiries, is now available 
from British Telecom. 

Produced in collaboration with 
DEC-based software house Business 
Management Systems, the System 
Administration and Control (SAC) is 
the first of its kind of all British 
design. It will be offered for use bv 
net work operators and providers . . 

The system is effectively a front office 
providing one-stop shopping. BT's 
software covers all aspects of network 
operation and administration 
allowing operators to respond 
quickly and efficiently to all 
customers' enquiries 
covering marketing, 
sales, installation, 
faults, accounting 
and billing. 

The SAC 

software manages the operation, 
control and customer accounting on 
switched-star or tree-and-branch cable 
TV networks, covering all services 
which may be provided on these 
networks - TV channels, 
FM audio channels, pay·to· 
view TV, video library 
TV and videotcx 
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:EHEJM 
BRITISH OLYMPIC 

FUNDRAISING AWARDS 
Quality ... Innovation ... Success, the essence 

of Olympic competition and the hallmark of the 
3M Company. 3M is proud to be a worldwide 
sponsor of the 1988 Olympic Games and sponsor 
of the British Olympic Team. The British 
Olympic Association is vested with the 
responsibility of raising the £2.5 million needed to 
send the British Team to the Games. To achieve 
this target demands the dedicated efforts of 
supporters throughout the country. T he 3M 

British Olympic Fundraising Awards, presented 
under the auspices of the British Olympic 
Association will be in recognition of these efforts. 
1988 Award for the most funds raised regionally. 
1988 Award for the most imaginative fundraising 
event. 1988 Award for the most successful single 
fundraising event. 

Quality ... Innovation .. . Success, attributes 
that are reflected in 3M's diverse range of over 
50,000 products. 

& QUALITY· INNOVATION· SUCCESS Mf01 
� 3M;""'"'m•<k � 



SAC is already used on three BT 
Vision networks - Swindon, Coventry 
and Westminster. It is planned to 
introduce the system on the Milton 
Keynes net work shortly. 

BT takes off 
Business travellers in the fast lane can 
now wo1 k i iglit up umil thei1 night is 
called thanks to British Telecom. 

A new Communications Centre has 
been opened in Terminal 4 at Heathrow 
Airport offering word processing, 
Prestel, and an electronic mail terminal 
as well as more familiar BT services, 
such as worldwide direct dial telephones, 
international faxing and telex. 

C:omfnrtahle hooths are provided, 
auended by specially trained staff who 
will assist customers to make contact 
with locations ranging from Biarritz to 
Bombay to Newport and New Orleans. 

T here are also facilities for the more 
casual traveller. Details of the range of 
BT telephones will be available and 
staff will take on·the-spot orders or 
follow up sales leads at a later date. BT 
Phonecards will be on sale and calls 
can also be paid for in foreign currency 
and by major credit cards. 

Appointment 
Mr Norman Penny, British Telecom's 
Customer Services Senior Manager at 
Canterbury, has been appointed 
Chairman of the Council of the 
Institution of Electrical and Electronics 

,_ Incorporated Engineers (IEEIE). 
T he IEEIE, with a membership of 

around 19,600, is the UK's largest 
professional body for technician 
engineers and engineering technicians 
in the electrical and electronics field. 

Born in 1948, Mr Penny joined the 
Post Office in 1965 as an apprentice 
and, following a year in the United 
States, was promoted Assistant 
Executive Engineer on private network 
design at Stanmore. In 1974, he was 
promoted Executive Engineer 
spending a year as a systems analyst in 
London before transferring to 
Inverness to work on product and 
network maintenance. He was 
promoted to Head of Consumer 
Products in C<mterbury in 1983. 

Market m ilestone 
British Telecom's Telephone Marketing 
Services are making telemarketing 
history by handling a record 100,000 
calls a day. T h e  calls are both inbound 
to TMS's B1 istol·based operation and 
outbound from the London-based 
conrrol rooms. C:alls logged on the 
TMS computers involve 140 clients 
using a wide range of telemarketing 
techniques integrated into full 
marketing programmes. 

TMS has substantially increased its 
call handling capabilities over the last 
year with over 700 inbound and 100 
outbound lines. The operators 
interface with some of the largest and 
most up-to-date computers and 
switching equipment in the world, 
ensuring fast and efftcient call 
handling when linked to specially 
developed analysis software. 

Racing ahead 
Motor-racing drivers travelling round 

the cirruit at high speeds can now keep 
in contact with their pit crews through 
a mobile telephone system specially 
designed and developed by NJC 
Telecom -a major BT Mobile 
Communications dealer. T he system 
uses a specially adapted helmet and 
incorporates a background noise 
reduction facility which allows the 
racing driver two-way telephone 
communication. 

More 'tube' stations 
British Telecom Vision has launched 
its latest cable TV system at 
Washington, Tyne and Wear. T he 
system covers more than 13,000 homes 
in the New Town area, and subscribers 
will have access to up to 12 
entertainment channels, including first 
class reception of BBC and IBA 
programmes. T he system also provides 
five FM radio channels. 

The full launch of satellite TV in 
Washington followed a two-month 
market trial involving 300 local homes. 
BT North East District had run a 
basic community TV network for the 
area since 1969 carrying BBC and 
ITV, but it was only a year ago that 
BT Vision began up-grading it and 
increasing its capacity to carry satellite 
delivered TV channels. 

Subscribers have the choice of four 
programme packages ranging from 
£8.95 to £15.95 a month. The eight 
additional channels cover films, sport, 

children's programmes, pop videos and 
general entertainment. 

Cool in a crisis 
British Telecom's Leopard telex 
machines have been installed for crisis 
communications in the event of a 
nuclear fuels emergency. British 
Nuclear Fuels have opted for the 
Leopard in preference to other 
teleprinters on the market. It enables 
messages to be sent and received 
during message preparation, and 
non-urgent calls to be stored for later 
transmission, leaving the machine free 
for urgent incoming calls - an essential 
facility during emergencies. 

T he Surrey Ambulance Service have 
also decided to use Leopard to help 
them spring into action more qµickly. 
After field trials earlier this year, the 
ambulance service decided to install 
20 terminals throughout the county to 

provide a fast and inexpensive way of 
getting vital information about 
emergency calls and hospital 
appointments to all the stations. 

Electric Economist 
Hotline, British Telecom's online 
business information service, has now 
added the full text of The Eco110111is1 to 
its range of high-quality, 
comprehensive and up·to·date 
international information. 

The Eco110111is1, read in over 180 
countries, is recognised as one of the 
major sources of informed comment 
on finance, world affairs, politics and 
science. It is concerned with news as 
well as views, and includes weekly 
sections on the U.S., Europe, Britain 
aad the rest of the world. T here are 
also regular special surveys on 
countries or specific industries. 

British Telecom is taking part 
in a pioneering scheme to use 
dogs as home helpers for the 
housebound and handicapped. 
The dogs are being trained to 
bring a cordless phone to a 
person on command wherever 
they are in the house or garden. 

The scheme has been started 
in the Midlands, and BT is 
providing adapted cordless 
phones with cloth handles that 
can be grasped in a dog's mouth. 

'Dogs for the Disabled' is the 
brainchild of Frances Hay who 
lives in Warwickshire and is 
herself disabled. Suitable dogs 
are selected through the 
RSPCA and Canine Defence 
League and professionally 

By including the full text of The 
Eco110111irt in its range of databases. 
Hotline offers users instant and easy 
access to current and past editions of 
this international news journal. 

T he service is available to anyone 
who has a microcomputer, modem and 
communications software. 

Contracts 
Chlorjde Power Electronics has 
received British Telecom approval for 
its uninterruptible power supplies and 
an initial contract has been placed for 
models with power outputs ranging 
from five to 20kVA. They are required 
to protea vital telecommunications 
equipment such as computers, 
exchanges and relay links from 
fluctuations and breaks in the 
mains supply. 

Delta Communications are to 
provide British Telecom International 

trained for three months with 
their prospective owners. After 
learning basic tasks like 
opening and closing doors, the 
next priority is being trained to 
retrieve phones. 

Mrs Gladys Rainbow, 
pictured above, has the first of 
the dogs trained under the 
scheme, alsatian Rani. An 
amputee who lives alone, Mrs 
Rainbow, aged 67, said it was a 
great comfort to her that Rani 
can take the phone to her 
wherever she is. The scheme 
has given her the freedom to go 
out in the garden in her 
battery-operated wheelchair 
knowing that she can get hold 
of the phone in an emergency. 

with Digital Trunk Trans1ators, an 
order worth more than £500,000. T he 
DTTs will be used at BTI's new 
digital international switching centre at 
Mondial House, London, providing n 

link between the new digital exchange 
and the older overseas networks. 

Landis and Gyr Ltd is to supply 
British Telecom with new 
microprocessor-based air-conditioning 
unit controllers. The units arc used to 
cool high heat dissipating switching 
equipment and their microprocessor 
design represents a major step forward 
over existing equipment. T hey give 
BT total control with digital readout of 
programmed settings, actual 
temperature and humidity levels. The 
units also incorporate a diagnostic fault 
readout for easy maintenance. 

John Noad (Ceilings} Ltd has been 
awarded a £140,000 contract to [> 
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ON THE RIGHT LINES 

FOR PCM TEST & MEASURING? 
... Wandel & Goltermann of course! We get it right with our range of simple-to-use instruments that 

are accurate and flexible enough for the most sophisticated and varied PCM measurements. 
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m Wandel & Goltermann Ltd, Progress House, 412 Greenford Road, Greenford, Middlesex UB6 9AH. 



design, supply and install high grade 
ceilings for the reforbished electronic 
equipment rooms at British Telecom's 
Keybridge House installation in L ondon. 

Siemens Telecommunications 
Networks Group has won a major 
contract to supply British Telecom 
with radio-relay equipment. The 
contrac t ,  initially worth more than 
£l million, is for digiral microwave 
transmission equipment to be used as 
part of BT 's programme to convert the 
network from analogue to digital 
operation. T he digital radio equipment 
will provide high-quality and high
capacity transmission on trunk routes 
between main exchanges. 

Teradyne has won a major order 
valued at £]5.7 million to supply 
British Telecom with an automated 
subscriber line test system which will 
help to serve Greater London's four 
million customer lines. Completion of 
the order is scheduled for April 1989. 

Timcpkx Limited has annuum:ed a 
l wo-year agreement with British 
Telecom International to purchase its 
recently-launched LINK Packetised 

Voice Server (LVPS). BT! will use the 
L PVS system for· resale to end-users 
and in its international networking 
services. 

Soviet connection 
British Telecom customers in Britain 
who have comrades in Russia will now 
be able to dial them direct without 
having to go through the operator. T he 
international direct dialling service has 
been extended co the whole of 1v!oscow 
following negotiations between BT 
and officials of the USSR Post and 
Telecommunications Ministry and 
modernisation orthe Moscow 

Internacional telephone exchange. 
IDD to Moscow was first introduced 

nearly II years ago, and extended to 
Kiev, L eningrad, 1'-!insk and Tallin in 
1980. But in 1982, as a result of technical 
difficulties in the Soviet Union, IDD 
was restricted to selected members in 
Moscow only, such as embassies and 
trade missions. Other calls had to be 
placed through rhe UK international 
operator who would then contact the 
Soviet operator to connect the call. 

A cheap rate three minute IDD call 
to Moscow costs £2.11, excluding VAT. 

Gassing by phone 
British Telecom has won a contract 
worth more than £2 million to re
equip British Gas Southern's entire 
trunk communications network. T he 
order, won against strong competition 
from home and abroad, is one of the 
largest private networks supplied by 
BT, and it is the first time that a 
complete ready-to-switch-on system 
has been provided entirely by BT sta!f. 
It will enable the gas company to 

concentrate u1os1 internal tekphum:, 
mobile radio calls and data 
communications over a single 
integrated digital System which will 
also carry information about pressure 
and flow in the region's gas grid. 

T h e  new network will help improve 
the efficiency of customer service and 

internal communications as well as cut 
telephone costs. It will also provide 
much greater security thanks to the 
fail-safe MegaStream circuits which 
will back up the trunk microwave links 
in the event of radio equipment failure. 

Helpful touch 
Specially adapted pre-paid cards have 
been launched by British Telecom to 
make it easier for the blind and 
partially sighted to use Phonecard 
payphones. 

T he new cards, now available 
nationwide, have a notch cue into them 
so users can tell the correct way to 
insert the card by touch. Initially, ID 
and 20 unit Phonecards (costing one 
and two pounds) will be on sale, but 
this will be extended to all value cards 
as existing stocks are used up. 

A BT cassette tape giving 
instructions to help the visually 
handicapped use all types of payphone 
is available free from British Telecom 
Action for Disabled Customers, British 
Telecom Centre, 81 Newgate Street, 
Lon<lun ECIA 7t\J, ur by telephuning 
034 5 5814 56. 

Bill protection 
Customers whose telephone is their 
lifeline will be given extra protection 
from unnecessary disconnection due to 
unpaid bills. Following a trial in the 
North and West Midlands, British 
Telecom's Protected Service Scheme 
for elderly and disabled customers is  
being introduced nationwide. 

Customers at risk can nominate a 
friend, relative or neighbour whom BT 
can contact if the bill remains unpaid 
after the fmal reminder has been sent. 
T h e  nominee agrees to find out why 
the bill is unpaid and then try to 
arrange payment. BT will defer 
disconnecting the line to enable the 
problem to be resolved. 

To join the Protected Service Scheme, 
customers should ask their local BT 
office for an explanatory leaflet and 
application form. T he nominee is not 
personally obliged to pay the 
customer's outstanding bill. 

Women speak up 
A blow for sexual equality has been 
struck in the male dominated world of 
car telephones. Users of the top of the 
range Telecom Topaz mobile phone 
will be kept company by a mysterious 
woman's voice. 

T he cellular phone features the latest 
in hands-free technology which 
enables drivers to steer clear of trouble 
by telling it, or her, who lo dial. T he 
female voice answers each command to 
inform instructions and to ensure 
accurate dialling. Hidden microphones 
and speakers enable drivers to hold a 
conversation without taking their 
hands off the wheel or their eyes off 
the road. 

Up to now, only a male voice has 
been feamre<l un the phone, but a 

large number of customers, both male 
and female, have expressed a 
preference for a woman's voice. 

TV for Eu rope 
British Telecom International (BT!) 
has won £8 million contracts for the 

disiribution of two new satellite 
television channels. T h e  new channels 
are the first to be targened to specific 
audiences in Europe and bring the 
number of satellite TV channels 
handled by BTI up to 14. 

Film Success International will 
transmit programmes to the whole of 
western Europe, principally Spain. 
Transmissions will be in Spanish and 
English, and it is expected that the 
services will be received by hotels and 
apartment blocks who will be 
installing their own receive-only 
satellite dishes. 

SCANSAT -TV3 is due to start 
transmission on New Year's Eve and 
will be a general entertainment 
channel aimed al the Scandanavian 
countries, Norway, Sweden and 
Denmark. 

Payphone progress 
British Telecom has ordered a forther 
£23 million worth of equipment as 
part of its £160 million public 
payphone modernisation programme. 

A large part of the new order is for 
equipment for the national launch of 
an automatic version of the company's 
credit card service by October 1988. 

T he new British Telecom credit card 
service will allow customers lo make 
calls from any public payphone 
anywhere in the country without using 
the operator, and the charge will be 
automatically billed to their home or 
business telephone account. 

T he new orders were given to Plessey 
Telecoms Products Ltd and the service 
Acc ountCall was launched as a trial to 
customers in Bristol and Bath last year. 

Boost for schools 
British Telecom Liverpool District has 
given a boost to the area's schools 
liaison programme by donating and 
installing a reconditioned switchboard 
at Halton College. 

The switchboard, with four 
extensions, forms a central part of the 
college's business studies department 
and will be incorporated into a 
practical training programme for [> 

......... ut� cuisine! 

Despite looking like flying saucers, these strange 'mushrooms' have a 
down-to-earth purpose. T hey are microwave dish aerials helping to bring 
better telephone links to the Channel Islands. 

Pictured on the Island of Alderney, the old dish, covered by a protective 
radom, is seen being lowered while the new more powerful dish on the 
ground is waiting to be hauled hundreds offeet to the top of the radio mast. 

T here, it will link up with dishes on the new tower at Chilerton Down on 
the Isle of Wight - the highest in the UK - to bring a new era of 
c.:unuuunicatiuns lo tlu.: islands. 

As well as the strengthening of microwave links, new optical fibre cables 
will soon be laid from the mainland and the system will change from 
analogue to digital. 

Seen lowering the old dish are British Telecom riggers Raymond 
Thomas (right} and Clive Herbert. BT helps the two island 
telecommunications authorities, Guernsey Telecoms and Jersey Telecoms, 
with all the islands' communications links. 
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AUTELDAC TELEPHONES 

AUTELDAC 500 

BT Approved * 

APPROVE0111< .. H 
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....... c:,1!����10"-.I 
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*except for Magneto model 

WEATHEllPllOOF 
VANDAl RESiSTANT FULLY ELECTRONIC 

* Just look at the fe�tures ! 

* weathersealed tactile membrane 
keypad * concealed magnetic 
hook switch * Electronic ringer 
* No moving parts * Choice of 
models - AUTO (user-configurable> 
LO and MF dialling systems, 
switchable Recall: Timed Break and 
Earth recall - CB switchable Recall: 
Earth recall and Switch Hook Flash 
- MAGNETO <fully electronic! * wall 
mounting * Pole <sidel and post 
<topl mounting kits available. 

Technology simply at its best. 

w[]:DDAC 
Shobnall street, Burton on Trent, 
Staffordshire DE14 2HD, England. 
Tel: 0283 43471 Tix: 34654 (NEIDACJ 

AUTELDAC 2 

BASEEFA Approved 
Clone 1 Group llC) 

BI EQUIPMENT OUR SPECIALITY-Consultancy, Design, Manufacture 
We discuss your requirements, design the equipment and manufacture the proto-type for your tests 
and approval. This often takes us days - rather than weeks. 

Currently we supply B. T. with:-

Pocket telephone line testers. Hall effect units (TXE 2. 4 & 4a) 
Re-primer units (TXE 2. 4 & 4a) Successful call monitors (up to 100 lines) 

Also, remote exchange alarm equipment is supplied and units designed to satisfy specific needs of 
exchanges around the country. We may already have the answer to your 

problem, installed and operating in another area. 

EA6LEHAWK Phone us for a chat and further details. 

BLACKBURN (0254) 57616 
28 Higher Eanam, Blackburn, Lanes. BB1 3AZ. ELECTRONICS 

The Specialists in Equipment Protection 
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0 Wide range of strong lightweight Oakleigh have the experience in design 
durable transitcases for all and manufacture of cases for British Tele 
portable equipment. com. Exhibition and display hardware, 

0 Deliveredw henyouw antthem-
A.V. equipment, P.A. systems, cameras, 

one offs n o  pr oblem. lighting, interfaces, power units, computer 

0 
media. All portable equipment can be 

Specialistm anufacturers ofcases safely transported and easily managed in 
f or British Telecom. an Oakleigh Case. 

For further information and a brochure phone or write to: 

OAKLEIGH PRODUCTS LIMITED 5 STATION CLOSE 
POITERS BAR HERTS EN6 1TL TEL: (0707) 55011 FAX: (0707) 46447 



secre1arial students, as well as being 
used by mature students training for 
re-employment. 

A monitor telephone for use by tutors 
has been fitted to the system to allow 
instant evaluation of students' 
performances during practical training. 

King-sized TV 
British Telecom has donated a 
television projector with screen to the 
Bridgewater Centre for the Physically 
Disabled at Runcorn to help with the 
problems faced by wheelchair bound 
and partially sighted members when 
watching T V. 

T he donation, by BT Liverpool 
District, enables members to watch 
their favourite TV programmes on a 
screen nine times larger than normal. 

Spreading success 
Van Den Berghs, the company which 
retails such household names as Stork 
and Flora margarine, has turned to 
British Telecom's Voicebank for t \VO· 

way communication between its sales 
force and head office. 

The company's sales department 
successfully tested Voicebank, BT 
Mobile Communications' 
computerised voice messaging service, 
over a three month period. In April 
thi� year they decided to employ the 
service nationally. 

Messages and information from other 
internal departments and customers, 
when delivered, are stored by the 
system's computer. T hey are then 
retrieved by the relevant company field 
executive. Messages are also sent from 
the Field Executives to Head Office. 

1B/15kW UNIT 

BRITISH TELECOM 

ITEM CODE NO. 

533036 

A Voicebank number can be dialled 
24 hours a day. Messages can be 
retrieved at any time, by dialling the 
same number and entering a personal 
code. Messages can also be saved or 
deleted. 

Van Den Berghs operates ten sales 
districts and each one is headed up by 
an area sales manager. Broadcast 
allows each manager to leave the same 
message on each executive's mailbox at 
the same time. 

Data matching 
Users of IBM and IBM-compatible 
equipment can now communicate over 
British Telecom's public data network. 

This will enable users to adapt and 
expand their networks m meer 
changing business needs without 
investment in new hardware or 
departing from established protocols. 

The new services, known as 
MultiStream BPAD and SPAD, are 
now commercially available following 
e.xtcnsive trials. 

Turning the pager 
For the first time in its history, British 
Telecom is offering customers a chance 
to buy a pager outright. 

The latest addition to the company's 
product range, the Celebrity, will retail 
at £199.99, and is aimed at customers 
who demand style as well as function. 

Radio therapy! 
Top entertainers and personalities are 
taking part in a new weekly magazine 
programme for hospital radio, being 
sponsored by British Telecom. 

Christmas tapes, which include a 

message to hospital patients 
throughout the country from the 
comedy duo Dame Hilda Bracket and 
Doctor Evadne Hinge, have been sent 
to more than 300 hospital broadcasting 
organisations in the United Kingdom. 

Other celebrities taking part in the 
half-hour Christmas package include 
Paul Daniels, Dennis Waterman and 
his wife Rula Lenska, Desmond 
Lynam and the speaking clock voice of 

British Telecom, Brian Cobby. 
The programmes contain a mixture 

of music, quizzes, short stories and 
news. Already Max Bygraves, Ernie 
Wise, Des O'Connor, Glen Hoddle 
and George Cole have been 
interviewed and other star names are 
being lined up for the New Year. 

Under the title 'Nice 'N Easy', 
the tapes are designed for relaxed 
listening. 

For those who think that mobile phones are something new, here is an 
eye-opener - a photo of the UK's lirst system on trial back in 1960. T his 
photo of System 1 was discovered in the archives of British Telecom 
Mobile Communications. Pioneered by the Post Office, System l has been 
upgraded over the years to become today's System 4, still offered by 
BTMC as a low-cost regional mobile phone system.• 

/even 
Change for the A better: 

COOLING UNIT UPGRADED 

.. 

) ) 

For many years the 1A/15kW cooling unit 
has provided reliable cooling in many of the 
new British Telecom digital exchanges. 

However, Edenaire and ETSS decided to 
take a critical look at its design. They 
consulted the BT districts and incorporated 
many of their suggestions to update and 
improve its construction. 

The result is the new lB/15kW cooling 
unit which has many technical enhancements 
to make it even closer to BT district's 
requirements. 

The 1B/15kW cooling unit will be available 
from October 1987 and technical literature is 
available now - send for your copies. 

EDENAIRE LIMITED 
Fircroft Way, Edenbridge, Kent TN8 6EP. 

Tel: Edenbridge (0732) 866066 Telex: 957132 TOPAC G Fax: 0732 863461 



Changing class of 
service in a TXE2? 
The electronic solution to help 
improve quality of service 
T fast response to customer needs 

T Remote access with dial-up modem 

T full print-out of changes 

T Easy to install T Simple to operate 

T 12 months warranty 

dJF�i��um 
A wholly owned su bsidiary of British Telecommuni::ations pie 

For further details clip the coupon or 
ringOl-388 2373 

�----------1 10: 

I The Sales Office. BT Fulcrum Comm1 mications Ltd. 
307-317 Euston Rd. LONDON NWl 3AD 

I Please send details ofTOSCA D 
Otherremote access systems D 
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NAME ________ _ 
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, ----- POSTCODE 

idl THE BEDLAM© TONECALLER 6 
This line �owered 105dBA unit 
has been esigned for installation 
in large offices or factory areas 
with high ambient noise levels, 
and replaces the traditional mains 
voltage bell. The unit is 
waterproofed to IP66 and is 
capable of operating in adverse 
conditions. 

• Telephone line powered (no mains 
voltage required). 

• Greatly reduced Installation costs. 
• Penetrating 105dBA output. 
• Volume control. 
• Available for hard wiring (screw or 

l.D.C.) or with 3 metre line cord and 
431Aplug. 

• Waterproofed to IP66. 
e REN of 1.5. 
• BAST approved. 
• Maintenance free operation. 

A.P.Besson 
ST JOSEPH'S CLOSE, HOVE. EAST SUSSEX BN3 7EZ ENGlANO 

TELEPHONE: BAIGHTON (02731722651 TELEX: 877601 

A DtVtSION OF CRYSlALAfE ELECTRONICS LTD 
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BRITISH 

STANDARD 
Our cases have 

been supplied to 
British Telecom districts 
which have been successful ' 
In obtaining BS5750. 

All cases are fitted with 
earthing facilities where appropriate. 

REMEMBER, ESD COSTS MILLIONS. 

GET INTO THE HABIT. DON'T ZAPP IT. 

For further information contact: 

llH 
ES 

Smith Cases, 18 Betts Avenue, 
Martlesham Heath Industrial Estate, 
Ipswich, Suffolk IPS 7RH. 
Phon��473)623301 
Telex: 987703 (prefix SMITHCASES) 
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• Silicon Capacitive Pressure Sensor 
• Fully Addressable Transducers 
• Widest Available Operating Temperature Range 
• Multi Point Measurement 
• Genuine Two Wire System 
• Data From up to 275 Measurement Points on a Single Pair 
• Full Graphics Display Package 
• Threshold Alarms 
• Manhole Water Level 
• Humidity Measurement 
• IBM Compatible Software 
• Custom Designed Software Available 
• Full Field Support and Training 
• Technical Support for Network Design 
• Many Optional Configurations 
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CALLUS NOW 

0223 862112 

OOMOC 1)00 - THE ONLY 

COMMERCIALLY AVAILABLE 

CABLE MONI TORING SYSTEM 

THAT IS 

* NOW IN USE AT B.T. * 

TECHNOLOGY 

MAKES THE 

DIFFERENCE 

@ Vaisala - 50 Years of Experience.__ __ ___. 
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A giant performance in telecommunications. 

!CL is this country's leading supplier of computers and 
information systems. One of the reasons for this is that we have 
chosen to concentrate our expertise in key market areas. 

Telecommunications is one of them. 

As part of the STC Group, we are in a unique position to 
provide total business solutions for the developing needs of 
the telecommunications industry by offering combined 
computing and telecommunications systems. 

British Telecom, our largest commercial customer, has 
invested more than £100 million in !CL mainframes and 

networked mini and micro-computers. 
T hese systems can print over 100 million telephone bills 

and reminders every year. 
They pay most of British Telecom's 220,000 staff and can 

capture much of the call details from all of BT's new digital 
telephone exchanges. 

In addilion, ICL is working on the development of a set of 
strategic financial systems for British Telecom based on our 
Series 39 mainframes. 

Further afield, ICL is a major supplier to 
telecommunications authorities around the world. 

All this is the product of close collaboration with the 

telecommunications industry. This kind of commitment typifies 
our performance in each and every one of our chosen markets. 
The result is a record of corporate growth and achievement that 

leads to one inescapable conclusion. 
There is no better or stronger 

IT company to do business with. 

ICL 
We should be talking to each other. 

FOR MORE INFORA'\ATION DIAL 100ANDASK FOR FAEEFONE ICL ICL IS A MEMBER OF THE src PLC GROUP 
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