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PLESSEY INNOVATIONS FOR COMMUNICATIONS

Now Plessey

System 565
goes live

at home
and abroad.

It was in December, 1985,
that Plessey Transmission
installed its first 565 Mbit/s
optical fibre system between
Nottingham and Sheffield,a
route length of 72 km.Early in the
new year this system was cutover
to normal traffic.

In March 1986, Plessey
System 565 went live in the USA
when the President of the United
Telephone Company ofFlorida
formally cutover the system installed
by Stromberg-Carlson to link several of
United's exchanges.

Each Plessey 565Mbit/s optical fibre
transmission system is capable of carrying
7680 or 8016 telephone channels, depending on
the multiplexing arrangements, or the equivalent
in video or data over a single fibre pair.

Today, Plessey System 565 is technologically right at the
forefront of available and commercially viable production trans-
mission systems, while even higher bit rates are being explored and
developed for the future.

Plessey is one ofthe very very few manufacturers worldwide whose
565 Mbit/s optical fibre systems are carrying commercial traffic — right now!

And notchesup a string of fibre optic firsts.

Providing for state-of-the-art
telecommunications needslike these is
how Plessey achievesand maintains its
pole position in high-capacity optical
fibre transmission systems.

Today, worldwide, over 15,000 km
ofoptical fibre line systems using
Plessey multiplexing, signalling, light
sources, regenerators,sensors and
connectors are already carrying voice,
data and video traflic, under installation
oronorder.

In achieving this, Plessey has
notched up a string of firsts.

They include one of the first
optical fibre systemsto carry normal
traffic in the UK; the first long wave-
length optical fibre systemin normal

PLESSEY the Plesseysymbol and System 565 are trade marks of The Plessey Campany ple.

traffic service in the world; Britain’s
longest optical fibre link; atthe time, the
longest operational unrepeatered optical
fibre link in the world; and the world's
first commercial contract for a
565 Mbit/s optical fibre highway
carrying operational traffic.

For further information, contact
Mike Hocking, Transmission Systes,
Plessey Network & Office Systems Ltd,
Beeston, Nottingham, United Kingdom
NG9 ILA. Tel: Nottingham (0602) 254831,
ext.3542.1nternational telephone:
44 602 254831. Telex: 37201.

& PLESSEY

The height of high technology.
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T e = = Rotadata MAC Printer Over 4000 printers

are already in reliable use throughout BT.

Designed specifically for printing, in an

l intelligibte format, call failures and
exchange daily cumulative totals for all

"\ sequences at MAC monitored units. At

£135 it can cost less than a repair to your

| old printer.

BT Printer 10A: item code 314627

Tester 355A Mk2 Easy to use hand held
microprocessor-controlied callsender with
number storage and noise detection facilities.
The MK2 version includes, CRAM facility; power
down call and fail count information hold;
variable dial and ratio speed; differentiates
busy tone and EET; plus able to work with
1000Hz tones. Tester £152, Case £25.

BT Tester 355A: item code 314534
BT Instrument Case 25A: item code 334936

Automatic Network Analyser (ANA) ANA, winner of the 1986 BT “New Ideas'’ competition, is a
desk top computer controlled unit which makes test calls from up to 32 exchanges, immedately
alerting staff to plant and route failures once a preset threshold is exceeded. Performance is
recorded over almost a thousand route codes, yet if is remarkabiy easy to use. Complete
system only £9850.

BT Tester 376A: item code 314626

Eleven-Seventeen RS232/IEEE488 Controller/Interiace This Unigue and revolutionary new
product solves the problem of communicating with IEEE488 devices when the dasirable or
only available computing power is RS232 based. Now any RS232 microcomputer connected to
an Eleven-Seventeen enables communication Contro! of up to fitteen IEEE devices, either
peripherals or micros.

The unit is also a comprehensive RS232 - |[EEE488 interface allowing ¢ onnecfion of serial
devices to a |EEE bus. Also enables interconnect ionof parallel bus mi cros (H.P. or DEC) with
serial peripherals or micros {IBM elc). The Eteve n-$Vventeen costs £325.

For further details confact Rotadata.

Tick boses and reura for ull nformaton S n 0 l AD A I A
MACPRINTER [ TESTER3s5A [ ANA [ ELEVEN-SEVENTEEN [

sloeTauien Telecommunication Products
e T e— Rotadata Limited, Telecommunications Division,

Liversage Street, Derby DE12LD U .K.
Tek T —— X Telephone 0332-48008
Roladata Limited, Telecommunications Division,

0 Telefax 0332-31023 Telex 377468 MEASUR G

Liversage Street, Derby DET 2LD




MARGAUX M

ECOM BUILDINGS

SMARTER THAN EVER

he partnership of Margaux and British Telecom

is already working to solve Power and Building
Services problems — by making Telecom buildings
"smarter”

There are Margaux systems operating in British
Telecom sites in London, Manchester. Sheff'eld,
Leeds, Preston, Liverpool Solentand Newcastle. And
at the time of writing dozens of other plans are being
developedby Margauxs specialist team with Telecom
Engineers.

Here are just a few of the ways Margaux is
making Telecom buildings smarter . . .

I Energy Cost Control

The Margaux system has at its heart standalone
networked micro-computers, each with an array of
sensors to report and act on many different energy
functions in the building.

Each micro controls its own building — and
reports by exception to a Central Control. This
makes it feasible to make geographically dispersed
buildings “smarter” — responding to central
management.

Light intensity, humidity. power consumption
and ambient temperature; electricity usage and fuel
consumption — all can be fine-tuned for optimum
conditions, and improved performance.

] Monitoring
Power supplies can be constantly monitored —
even down toindividual pieces of equipment, and if
need be. within them. Costs can be analysed,
attributed—andreduced.

3 Maintenance Management
Margaux systems can work alongside AMPERE
to record every minutes usage of every item of
equipment.

The system can work to pre-set maintenance
intervals to trigger maintenance Visit requests,
scheduled through AMPERE.

Breakdown and fallures are immediately
reported to a District Central Control Station.

4 Security

Margaux systems canalsoincorporatea“Manin
the Can" — 24-hours-a-day surveiliance of the
premises to ensure no unauthorised entry. The
network andthe equipment are both protected.

Network Protection

Surveilance can be extended even to normally
unguarded spaces within buildings. Electrically locked
doers can be fitted and automatically controlled.

Entry to buildings, or parts of buildings, can be
restricted to access card holders only.

Access can be limited — through the card reader
— to specific doors. specific times, specific periods.
With card access integrated into the building
management system, you have high flexibility and
adaptability.

6 Economic Benefits

Margaux Building Automation reduces your
Current Account costs — cuts your Capital
Expenditure —tightens up budget control.

Find out how Margaux can help you. Ask us fora
presentation and progress ireport on how Margaux
are making British Telecom buildings smarter:

Call Chris Jackman on 0784 3110l or Steve
Dillon on 061-428 7356 to find out more.

Rusham House, Rusham Road, Egham, Surrey TW20 9SL Telephone (0784) 31101




OUR PRODUCTS ARE
OUTSTANDING....

ANA awarded First Prize in the 1986 “New Ideas’’ Competition.

Why are Rotadata Telecommunication Products so successful?
Co-operation, innovation and dedication — that’s our joint
venlture promise.

The ANA {Automatic Network Analyser) available as B.T. Tester 376A item code
314626, is the resultof a first class co-operative venture. Full product
developmentand manufacture by Rotadata of an original

BT Nottingham concept, produced the winning

idea inthis years annual awards scheme.

Proving once again thatRotadata’s commitment

to close customer cooperation ensures o—=F
asmooth project and afully
supported productto be proud of.

ANA isadesktop unit operating
under computer control making
test callsfrom up to 32exchanges,
immediately alerting engineering
staff to plantand routefailures once
a preset thresholdis exceeded.
Performance is recorded over
almost athousand route codes, yet it is
remarkably easy to use and like all Rotadata
products is backed by a complete after sales
service. Complete system only £9850.

The Rotadata MAC Printer available as BT Printer
10A item code 314627, also started asajoint
development project. Over 4000 printers are now
operating successfully throughout British Telecom.
Designed around a single chip microprocessor with
software developedspecifically forprinting call
failure details and exchange daily cumulative totals
for all sequences at MAC monitored units. Translates
MAC datainto an intelligible formatonstandard 2% in.
tally rolls. At£135 it can costless thanarepair to your
old printer.

Supply Details

Items are available for supply within British Telecom
from BT Procurement Executive M6323D Swindon.
Please useitem code numbers listedabove. Contact
Mr.DerekBoxall. Telephone 0793-484221.

ROTADATA

Telecommunication Products

Rotadata Limited, Telecommunications Division,
Liversage Street, Derby DE1 2LD U.K.
Telephone 0332-48008

Telefax 0332-31023 Telex 377468 MEASUR G



We have a great range
- in store for you,
from British Telecom.

Teletrade can offer you just about SR I
anything from a telephone to a telephone s i
exchange, including telex terminals,
answerphones, callmakers, payphones,
even spare parts for maintenance.

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

For further information, just contact
British Telecom'’s Teletrade Sales Office,
9th floor, Garrard House, 31-45 Gresham
Street, London EC2V 7DN. Telephone:
4441588 5872. Telex: 889021.

g CITY BUSINESS SYSTEM The revolutionary
British Telecom communications system for finance houses and foreign
T I t I exchange dealers. Touch-controlled from the screen.

The overseas equipment marketing
unit of Briti

SCEPTRE 100 Electronic ) Iige
Telephone with call-timer, e
clock and number store. ‘

700 SERIES The classic UXD5. British Telecom’s PUMA A fully electronic teleprinter using

British Telecom dial phone new rural microprocessors to provide advanced facilities.It has
inarange of colours. digital exchange. its own memory.
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KRONE-LSA-PLUS Kontakte »+
KRONE LSA-PLUS MODULE

As external plant engineers, you'll know
that cabinet locations can be the source of a
high proportion of faultsand line management
problems.

Knowing this, you'll be looking for quick,
reliable terminations, easy jumpering, test
and disconnection access, clear designation
and good housekeeping.

Now the answer to all these problems is
here with the KRONE LSA-PLUS System.

Designed by KRONE specifically for use in
external locations, the system has proven its
performance in the most testing
environmental conditionsin the world—from
the bitter cold of Norway to the scorching heat
and humidity of Africa and the Far East. In the
United Kingdom, the system is familiar as the
basis of the British Telecom Rapide System, in
service since 1978.

The insulation displacement connection —
with its unique torsional restoring force —
provides a gas-tight connection, requires only
one simple tool —the Inserter Wire 2A— to
make connections or reterminate, and has an
unbeatable reputation for speed and
reliabililty.

The system is modular and can be mounted
in a wide range of cabinets and enclosures,
including:

@ Existing cast-iron cabinets

@ GRP Cabinet No. 4.

@ Sheet steel cabinets, currently on trial

@ KRONE heat pressure polyester

cabinet, with its unique thermal
insulation and pressure-equalisation
features to defeat condensation.

@ A wide range of weatherproof boxes

ONE SIMPLE TOOL

The pedigree of the KRONE LSA-PLUS
System is well-established, with total
availability of all the facilities you could wish
for. The way you make the best of it is your
choice.

Phone us now, and make that decision.

Ideas Creating Products

KRONWNIE

KRONE (UK.) TECHNIQUE LIMITED
Runnings Road, Kingsditch Trading Estate,
Cheltenham, Glos GL51 9NQ
Telephone: Cheltenham (0242) 584900
Telex: 43350
A subsidiary of
KRONE AG, Berlin, West Germany
*Trademark of KRONE AG, Berlin

Contact us now for details of our new MOBILE EXHIBITION UNIT

displaying the full KRONE range.
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the stars

“Tuning in to

Back garden satellite
dishes are now
available at DIY stores
- a technological boost
to the growing cable TV
industry.

David Hunter ,ﬁ ]

With.a
sophisticated cable
television system
that is the envy of
the world and back
garden satellite
dishes now
available at
selected DIY
stores, British
Telecom’s cable"TV
baby is beginning
to grow into a
healthy,
self-confident child.
Now it'is set to take
another step
forward and is
reaching out for the
lucrative prize of
cabling 1,500,000
homes in Hong
Kong. >




The control room at

London’s Teleport — the

world’s first
international earth

station to be installed in

acity —currently
transmits eight

television channels to

cable TV networks
around the UK and
Europe.
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ritain’s cable TV industry now looks at
Bthe prospect of a promising future. But it

was not always like that. Following the
initial euphoria four years ago, when the
Government agreed to controlled experiments
in cable TV, the history of the industry has
been chequered.

Inevitably with new technology, mistakes were
made. Some franchise locations had poor
marketing potential. Hindsight showed that the
network was not always built in the right place,
nor was the best package of programmes
offered. The City turned its back and the
industry, starved of cash, found itself in the
classic ‘Catch 22’ situation with viewers
declining to buy because of insufficient top
quality programmes, and being denied the
necessary resources because of insufficient
revenue being generated.

The Government, after exhorting businesses
to seize the opportunity offered by an exciting
new industry, promptly shot them in the foot,
before the ink was dry on the franchises, by
slashing the tax allowance on capital investment.

Things are very different today. The industry
has reassessed the market more realistically and
shaken out the entrepreneurs who mistakenly
saw cable as a means to quick profit. The
Government’s attitude, too, is more realistic.
Constraints of the past have now softened; a
lighter regulating touch has replaced restriction.

Even the name of the product has changed,
though the preferred ‘satellite television via
cable’ hardly rolls off the tongue with the ease of
‘cable TV’. Up on the 26th floor at Euston
Tower London, where British Telecom
masterminds its enterprise, they explain; ‘“Cable

was on cveryone’s tongue two years ago. Now it
has lost its magic — satellite TV is much
sexier!”. Even the controlling division’s name
has changed, BT Cable being superseded by
BT Vision, emphasising the company’s wider
commitment to the industry.

The cable story began in 1982, Information
Technology Year, when the Government
offered 12 franchises. British Telecom had taken
a stake in the operating companies and was to be
the cable provider in five of these successful
franchises — Aberdeen, Coventry, Wesaninster,
Merseyside and Belfast. Various problems have
delayed Belfast and Merseyside, but the others
have been in operation since 1985 and their
construction is well advanced.

At Westminster, a sophisticated switched star
system, developed entirely at British Telecom
Research Laboratories, Martlesham, breaks new
ground in interactive communication and is a
world first. In addition to receiving nearly 30
TV channels, a wide range of information
services is available — including the menu at
local restaurants. This special high-tech system,
which covers hotels as well as residential
property, earned British Telecom a 25-ycar
licence, against the 15 years for the more basic
VHEF systems.

Experience showed that the small stake taken
in the operating companies was inadequate for
the control British Telecom sought, and it has
now increased its equity share considerably — to
managing shareholder in Aberdeen, to 75 per
cent at Coventry and to 40 per cent at
Weswminster. As part of the Coventry deal, the
company bought out Thorn-EM1I’s
shareholding at Swindon, and Swindon Cable



TV Ltd is now a wholly owned subsidiary.

The regulatory announcement also enabled
British Telecom to upgrade its existing cable
system at Milton Keynes by providing more
satellite channels and including a local
information channel, a popular feature aimed at
integrating the cable TV company into the local
community. Last year British Telecom also
bought the systems at the Barbican in London
and Bracknell, and these are now also upgraded
with satellite TV channels.

Having put the hardware into the ground and
taken alarger invesament in the operating
companies, the company is now investing in
programming. It owns 30 per cent of the Home
Video (film) Channel and the Children’s
Channel and 100 per cent of Star, a channel for
screen blockbusters. Recently it bought a 30 per
cent share of MTV, the 24-hour American pop
music channel which will be available here early
in the year.

Investment

It was also the lack of earlier industry
investment that led to the birth of another
sytem, SMATV (Satellite Master Antenna
Television), for hotels and flats, where a
medium-sized dish on the building picks up
satellite programme signals and distributes them
through pre-wired buildings. Intended as an
interim measure for areas not cabled, the signs
are that it is here to stay and British Telecom
has a finger in that dish, too.

BT Vision’s marketing of satellite dishes to
hotels has now been supplemented by the
marketing of dishes to the residential market.
Available on the ‘store within a store’ principle
at D1Y outlets, British 1'elecom is now offering
customers their own personal back garden
satellite dish. The cost, £2,000 only 18 months
ago, has already halved and is expected to fall
further.

The concept of charging viewers for television
is not easy to put across and the sales force
continues trying to re-educate a public, used to
‘free’ TV, to pay for extra channels. This
re-education includes persuading them to see
repeats as an advantage — another chance to
view. Its pitch is that it is selling the customer
options and enabling him, with the aid of the
programme guide, to plan the family’s activities
around their viewing. With a choice of some 20
TV channels it is important that such a message
comes over with the concept of having

‘something for everyone.’

What sort of people are cable customers?
Usually they are young families with children;
shift workers; people who tend to stay in either
from choice or through circumstances. Above
all, the majority of them probably own or rent a
video-recorder.

The industry sees important parallels between
video-recorders and satellite TV. It expects a
similar sales pattern, unspectacular in the early
years but taking off significantly within the next
two years. Video is seen as the key to the cable
and satellite market, ownership of a video
indicating an appetite for home cntertainment.
‘I'hat is the market which the cable companies
are tapping, but some think they must act fast
before DBS (Direct Broadcasting from Satellite)
is with us.

The high-powered satellite used by DBS will
allow viewers to pick up signals in small 12-inch
diameter dishes. Only two or three programmes
will be available, and companies are undecided
whether DBS will be a threat, or a sweetener
encouraging the desire for even more channels.

About 180,000 homes in the UK are taking
satellite TV (almost a third of which are
connected to British Telecom cable systems)
and the number is growing — up to 12 per cent
in the first five months of 1986 and to almost 16
per cent by the year end. Customers pay from
£7 a month for a basic package up to £30 for a
service of entertainment and information
offering up to 20 channels.

BIVISIO

So encouraged are BT Vision by recent trends
that resources to complete the second half of the
franchises at Coventry, Aberdeen and Swindon
have been increased, safeguarding jobs for
another two or three years in the process.

In Hong Kong British Telecom, Hutchison
Whampoa and Hong Kong Electric are working
together on proposals to bid for a franchise to
install and operate a cable television network
throughout Hong Kong. Hutchison has wide
ranging interests in Hong Kong and Hong
Kong Electric has considerable experience in
the field of civil engineering — an essential
feature in any cable system. British Telecom is
admirably placed to bring first-hand experience
of designing, providing and running cable TV
systems to the overall expertise of the
consortium.

British Telecom has always been a bulwark of
new technology. Few doubt that if it pulled out
the cable industry would collapse, but today the
company is encouraged by the number of
customers it is attracting and retaining, and
more resources are now being made available to
ensure that British Telecom’s investment and
position in the industry are maintained.

Left: world-wide
television — a new
medium in which the
viewers can aim at the
stars.

Mr D A Hunter is head
of market services for
BT Vision.
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QDF-E Break access and protection

some of your circits need reak access and

! [ ; -‘\i\\%\‘\

ratection.

aome do not. Only one wire management System
ives you a cost-effective choice.

Whether your operation is a PTT Central Exchange, outside plant or
private network PABX, you probably do not need break access and pro-
tection on every circuit. et most suppliers design their termination products
asif you did. So you end up paying extra for features you'll never use.

Only one system gives you a cost-effective choice— ADC Telecom-
munications’ exclusive QDF Quick-Connect Distribution Frame Systern.

The QDF-E’ Block: Break access and protection wherever
you need it. The QDF-E combines sophisticated circuit protection with
convenient access and easy
installation. Individual
protector modules supply
3, 4 or 5-point protection
exactly where you need i,
plus break access for testing
or monitoring, even with pro-
tectors in place. An optional
cross-connect wive guide
simplifies installation and
wire administration.

ADC Split Cylinder IDC Conventional IDC *Patent Pending

The QDF-I' Block: Reliable, low-cost termination. The QDF-
completes the system, with straight-through termination wherever break
access and protection are not needed. By combining E and I Blocks,
you can custom-tailor a system that lowers your wire management costs
without sacrificing circuit access or proection.

Both blocks feature ADC's uniquesplit-cylinder insulation displace-
ment contact (IDC) for quick, reliable terminations. Our IDCs accom-
modate one or two wires, solid or stranded, from .32mm to .9mm. Split
cylinders eliminate wire-stripping, wrapping and soldering. And our
non-orienting tools are so easy to use, even first-time installers can make
perfect connections.

With more than 50 years in telecommunications, ADC supplies
innovative technology to communications networks worldwide. For more
inforration, contact ADC.

FEurope Ltd.

126/128 Crockhamwell Road,

Woodley, Berkshire, RG5 3JY, United Kingdom.
Tel: 50734) 695998 Telex 849103 ADCEUR G
Fax (0734)699611

ADC Telecommunications, Minneapolis, MN, USA, {612) 835-6800, Telex: 29-0321  ADC Canada, Longueuil, @uebec, (514) 6779166, Telex: 052 68755
ADC Europe Limited, Woodley, Berkshire, UK (0734) 695 998 Telex: 851 849103 e ADC Asia-Pacific. Singapore, 225-8228, Telex: 786 42338
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r Marc Faktor, 56, who arrived in the

UK as a teenager at the end of the

second world war and began work as a
laboratory assistant in north I.ondon, was
deeply involved in the developments which led
to the creation and expansion of optical fibre
communications.

He made major contributions to the
technology which enables phone calls, data,
text, facsimile, pictures and graphics to be sent
as rapid burst of infra-red light along hair thin
strands of ultra-pure glass.

Dr Faktor, who describes himselif as a ‘physical
scientist’, joined Martlesham’s forerunner at
Dollis Hill in London in 1958. He soon
demonstrated an immense grasp of materials
science — both in principle and detail — and his
work quickly showed a high degree of
originality.

The ‘lead time’ associated with materials
research is especially long, so several of Dr
Faktor’s contributions are only now central to
current telecommunications projects. The joint
venture company set up earlier this year, for
instance, between British Telecom and Du Pont
(BT and D Technologies Ltd) is all set to
develop, manufacture, and market
optoelectronic components and devices which
stem directly from his work.

The worldwide market for these devices is
worth more than £350 million now and is
expected to grow by 30 per cent a year to more
than £4 billion by the mid 1990s by which time
optical fibres will have spread extensively to
serve both business and residential customers.

Dr Faktor’s main area of activity has been with
crystal growth and its relevance to the
compound semi-conductors for transistors, [

A Polish-born
professor whose
pioneering work in
materials science
has helped put
Britain in the
forefront of
optoelectronic
technology, is the
latest winner of
British Telecom’s
Martlesham Medal
— one of the
country’s most
coveted research
awards named
after BT's
research centre
near Ipswich.

Dr Marc Faktor pictured
with the core of his
contribution to the
development of thin-
film technology —
building up layers of
semi-conductor
material no more than
four atomic layers thick.
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light-emitting diodes, detectors and the
integration of these services. The high
performance lasers and detectors recently
produced at Martlesham owe their development
to Dr Faktor’s early work.

The lasers generate bursts of light from
clectrical pulses and project them into the fibre.
Semi-conductor detectors recover the light at
the far end of the fibre and convert its digital
information back into electrical form. The lasers
consist of crystals the size of a grain of salt made
up of separate layers of semi-conductor
compounds such as gallium arsenide or indium
phosphide and their alloys.

It was Dr Faktor, too, who established at
Martlesham the then novel growth technique of
metal organic vapour phase epitaxy (MOVPE)
in which organic gases containing the materials
to be deposited in a series of carefully controlled
separate layers are passed over the surface of a
2 cm square wafer held at high temperature in a
glass tube.

For successtul crystalline growth many factors
need to be controlled including gas composition,
crystal growth rate and purity of materials,
Martlesham scientists have now developed the
technique to achieve the consistently high levels
of quality and yield essential to producing
optoelectronic devices in commercial quantities.

Dr Fakior, now a visiting professor at the
Department of Chemistry, Queen Mary
College, London University, continues to
develop the technique, making what is arguably
the most distinctive UK contribution in the
field.

During the early 1970s, when the performance
of ‘directly modulateable’ semi-conductor lasers
was uncertain, Dr Faktor headed a team which
used organic materials as an alternative and
established a successful programme of melt
growth for crystal cord fibres. Now, with optical

Previous Martlesham Medal winners

1980 Dr Tommy Flowers, inventor of
Britain's first computer and of
Colossus, the wartime code-breaking
computer.

Dennis Baker, pioneer of the first
high-reliability transistors used in
submarine cable amplifiers

Dr George Newns and Dr Keith

1981

1982

Beales, who developed a successful
optical fibre production process.
John Martin and Roy Harris, for their
System X design and development
work.

1983

1984 Charles Hughes, the originator of
microprocessor technology in
telecommunications.

No award was made in 1985.

systems demanding a more
refined signal than pulsed
sources can easily
provide, interest in
this work is cur-
rently being revived
in laboratories
throughout
the world,
including
British
Telecom’s
own

research
centre.

Bottom left: an
advanced method,
known as metal organic
vapour phase epitaxy
(MOVPE) used to grow
large areas of laser
slices with good
uniformity.




Right: wafer fabrication
is carried out under
clean-room conditions
and measurements are
checked meticulously.

Main picture: the
devices at the heart of
BT and D’s products
are small enough to fit
several of them on the
head of a pin.

‘—-

Similarly, research undertaken by Dr Faktor
in the late 1960s concerned with depositing
silicon nitride and oxynitride layers for use in
Very Large Scale Integrated (VLSI) work is
now being looked at with renewed interest.
Again an organometallic approach was the key.

Crucial to all Dr Faktor’s work is reliable data,
and he has frequently had to develop a
pioneering role to generate the information he
needed. His most far-reaching development in
this area has been electrochemical profiling of
the impurities added to semi-conductors to
produce required electrical qualities.

Dr Faktor provided the vital electrochemistry
to establish the technique. The British Telecom
profile plotter which he developed is
manufactured under licence, sold worldwide,
and is in its third generation model. The plotter
is fully automated and capable of analysing
multi-layer structures with no depth limitations.

Dr Faktor was also instrumental in developing
an infra-red polarising microscope for use in
detecting defects in semi-conductors — as well as
playing an important role in many smaller
achievements which have added to his
contribution to current BT technology. [l
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The engineer’s choice

in handheld DMMs
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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, it’s undisputable the world's most
powerful handheld DMM.

@ high resolution 4 Y2-digit (20.000 count)
display

@ "relative mode” automaticaily indicates
deviations from stored inputs

@ tiue nns ac for exceptional accuracy

@ audible and visual continuity indicators for
quick checks of opens and shorts

@ overload protected by touble{used current
inputs

@ rugged casing and safety engineered jacks
and testdeads

Fluke (G.B)) Ltd.

Colonial Way, WATFORD Herts WD2 41T
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
performance, it's no wonder these are the
first choice handheld DMMs for exacting
tectinical people.

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

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

* 8060A only.

FLUKE




You shouldn't
be wasting
company time
making
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 1311.

BETTER PEOPLE COME FROM

BROOK STREET
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Three divisions of
British Telecom’s
Business Network
Services have
come together to
provide a new
service for
managing
corporate
communications
networks. Called
Communications
Facilities
Management
(CFM), the service
will address an
emerging market
estimated to be
worth £500 million
a year by the 1990s
by drawing on the
company’s
experience in
planning and
operating voice
and data networks.
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he formation of CFM has happened at a
I time when information systems and the

complex networks supporting them
have become an essential commercial feature of
the business environment. No longer is the
network a simple support system. Today, it is at
the very heart of the conduct of day-to-day
business.

At the same time, economic pressures are
putting the emphasis on cost effectiveness.
Financial constraints fall squarely on the
shoulders of the communications manager.

In seeking an effective management of the
network, the customer can do it himself or go
for third party management of his corporate
network. This is where CFM comes in.

Capabilities

The objective of the unit is to provide
customers with a complete spectrum of
management capabilities ranging from
consultancy, which includes improving the
efficiency of existing voice network systems as
well as advising on new ones, through systems
design, implementation and network
management, to the complete management of




customers’ multi-vendor facilities.

CFM will cover existing systems as well as the
newer emerging technologies at home and
abroad. It will advise of the type of network,
single or multi-vendor, install it, commission it
and manage it.

The new sexvice is flexible. Some management
systems can be purchased outright and support
services hired as needed. And CFM by
designing, installing, commissioning and
operating an entire private network can leave
the customer free to pursue his own mainstream
business.

British Telecom’s CFM Bivision is made up
of three sister divisions, Network Consultancy,
Network Management and Network Systems.
Its 150 staff specialise in all aspects of the
operation, from initial consultancy, through
development operation and management to
customer support and sales and marketing.

Already the Division is making a multi-million
pound investment in UK facility management
centres, two of which are open — in London
and Ipswich. Another is being established in
Manchester with a communications node in
Birmingham. And the division has won its first
major contract, to help British Aerospace
manage its corporate data network.

BT/CFM have laid down a development plan
to satisfy customners’ needs for managing and
evolving their private networks. They are
developing a portfolio of integrated network
management products and services to give
customers comprehensive solutions. All of this,
combined with the availability of skilled staff,
with expertise in network management, systems
design and software management.

Network Systems have in the past developed
management systems for System X and
AXEI10, and Network Consultancy operates one
of the largest call information logging services in
the country, carrying out short term surveys
and processing the results for clients.

No two customer networks are the same.
Networks evolve to suit particular business
requirements and management solutions have,
therefore, to be configured to suit specific needs.

This is where the backbone network of new
facilities management centres lend their
support. They are purpose built, highly secure
control centres equipped with the latest
technology.

Individual

They can be on British Telecom’s premises, or
set up on customers’ own premises according to
individual requirements. Some customers may
wish the control of their network to remain ‘in
house’ using their own or contracted British
Telecom staff on their own site. Some may wish
to have only ‘out of hours’ cover provided by a
third party, while others would prefer to hand
the whole network over to British Telecom.

The Facilities Management Centres operate as
a central database and traffic centre and provide
inventory management, performance
monitoring, call logging, cost allocation and D

Opposite, above:
customer reception at
the Ipswich CFM centre.

Opposite: the terminal
room at the Ipswich
facility management
centre contains 20
terminals linked to four
‘super-mini’ computers
and is used for the
development of specific
network management
systems for customers.

Top: members of the
network engineering
team use the latest
technology to monitor
the performance of a
customer’s network.

Left: the entrance to
Crown House, Ipswich,
leads customers into a
purpose-built facility
management centre
equipped with
everything necessary to
enable customers to
forget communications
problems and to
concentrate on their
mainstream business.

19



Mrs A R Gurney is
marketing manager for
CFM.

billing and training for their customers.

Even with the best systems there are moments
when customers need advice or practical help
and BT/CFM provides this too through its
customer support group.

Eventually, first line support will be provided
by British Telecom’s local engineering groups
with secondary support offered by BT/CFM.
But until the customer base expands, BT/CFM
offers both first and second line support. The
districts will become more directly involved as
the market expands in their region. No products
or services are released to commercial customers
until CFM is sure that it can offer the right
support. All services and products undergo
internal testing before being offered to a
customer.

A Sales Support Group is based at British
Telecom’s Euston Tower in London and
provides consultancy services to BT National
Accounts and District Sales offices. CFM sales
support only becomes involved with customers
when invited through normal British Telecom
sales channels. It never approaches customers
directly.

However, with all the advice and support that

CFM can offer it still depends heavily on the
corporate designer taking the right decisions in
the first place. But not all customers have the
resources or skills within their organisations to
collect and analyse the relevant data.

Daunting

Here, the Network Consultancy Group comes
into its own by providing network design
analysis and complementary advice. Without
correct design, performance can be seriously
affected at all levels. The sheer number of
options open to an organisation can make the
selection of the corrcct network a daunting task.

By using the Network Consultancy Service,
customers are given professional advice and the
information to make decisions for themselves.
While some management solutions are simple,
the majority are beyond the capabilities of most
communications managers without modern
technology.

BT/CFM removes this burden, frees
customers to pursue the business they know
best and at the same time enjoy comprehensive
support and advice on their communications
network.

A wide range of extra-cavity and
intra-cavity devices from an
industry standard.

Q-switches, mode-lockers,
modulators, deflectors, signal
processing cells, full range of

drive electronics.

ALL YOUR NEEDS. ..

. IN ACOUSTO-OPTICS
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@ brlmrose

GaP and GaAs Bragg cells — 80%
diffraction efficiency at
1 GHz.

NEW FROM:

Beaumont Close, Banbury
Oxon, OX16 7TQ
Telephone:

Banb s (0295) 67755
HH N[l llMITEDTSI'Llf[&.a«; L

REPRESENTING ADVANCED
TECHNOLOGY AND SCIENCE




Everythin
ToRaiseThe

There are plenty of terminals on the market. But you've got individual
requirements. One way to find a suitable product would be to contact
manufacturers offering a wide choice. Another would be to contact
manufacturers offering a limited selection of amazingly versatile products.
Or you could contact Pericom, and get the best of both worlds.

“Ultimate Compatibility — IBM or DEC
environments - full colour ’ ’

Take our MC279 for example. Designed for use in mixed mainframe
environments, it offers two of everything. IBM 3179 and DEC VT220
compatibility, asynchronous and synchronous communications modes,
parallel and serial printer ports, 80 and 132 column operation, plus a
viewdata option. Its unique keyboard combines the best of the IBM 3179
and DEC VT220 layouts — so operators won’t have to re-learn new symbols
or function key sequences. Another model, the cost-effective MC179,
shares all MC297's features except DEC compatibility.

For serious DEC and viewdata users, we recommend our MC200. This
full colour, high resolution VDU features a multipage option which allows
up to seven pages to be stored locally. In viewdata mode, this number
deubles. You can even compare a couple of scparatc Prestel pages by
displaying them simultaneously. Pages can be updated without being
rewritten, and hard copies printed in full colour using our low cost, ink-jet,
MX100 printer. Nothing could be simpler. The MC200 is fully compatible
with DEC’s VT220, but separate protocols can be provided for mixed
mainframe environments.

The range is extensive, the quality superlative. To find out more Phone Fast!

09080617721 NOW!
3, ORCLIP THECOUPON

PericomTERMINALS

tan
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In addition to high performance and flexibility, our products feature the
highest ergonomics standards. Flicker-free screens which tilt and swivel
into the most comfortable position, adjustable brightness and contrast, and
ergonomically designed detachable keyboards are all standard on Pericom

products. “
Ultimate Ergonomics
— page white monochrome

»

But two of our models excel even by our high ergonomics standards. On
MT300 and MT350, we've completely eliminated screen flicker, provided a
choice of negative and positive ‘page white’ displays and attained characters
of absolute clarity by utilising a 20x 16 cell. Pixel phasing and overscan
techniques combine with ultra high refresh rates to produce a display
beyond comparison. These models represent the pinnacle of ergonomic
design and easily meet — even sometimes exceed — the most exacting
European ergonomics standards. The operator benefits are immediate and
employers soon appreciate how ergonomics can lead to increased
efficiency, reduced staff turnover and lower absenteeism.
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Please send me further information
on the Monterey range. B.T.J.287

Address

Company

Telephone




- two innovations
fromTelspec

P ——
The CEPTEL system is Telspec's solution to the problem of providing Automatic
Changed Number Intercept and/or General Announcements.

Employing the latest developments in digital speech storage technology, this highly sophisticated,
yet easy to mainpulate system is enjoying widespread use in many British Telecom Exchanges
throughtout the network.

The CEPTEL exchange based equipment consists of two parts, the Exchange Control Unit (ECU) and
the Line Interface Shelf (LIS). The ECU allows full manipulation of the message and per line
parameters for any of the 960 (maximum) local terminations. The recent extended facility of remote
working over a dial up line allows the same manipulations to take place for an additional 1440
{maximum) lines remote from the ECU, located anywhere in multiple sites throughout the PSTN.
Each LIS houses up to 80 terminations built up of sub-modules of 8 lines minimum. Each 16 line
module (5 per shelf) is totally independent of the rest, with its own control and user-defined
vocabulary.

Each module has an on-board battery to provide full memory support, in the event of 50V supply
failure, for a minimum of four days.

The CEPTEL Studio Unit is a desk mounted, mains driven, additional system for the user to
efficiently produce their own message vocabulary and structured announcements rapidly, using a
microphene or tape input source.

A feature of the Studio Unit is the ability to retain the recognisable personality of the voice when
digitised, useful for adding a local content to the announcement.

CEPTEL Features

— 2 or 3 wire exchange compatible.

— Comprehensive traffic analysis.

— Automatic self-diagnosis with alarm output and fault report.

— All lines monitorable (local and remote sites).

— Total non-blocking system — all calls answered with no waiting.
— Ongoing enhancement development.

=R . R —= gt o

MO UNits,

ind the other on a pole or in a cabinet.

The Line Concentrator 14/5
one housed in the telephone exch:
14 subscribers’ lines are concentrated by the exchange unit to four trunks (plus 1 for the data
link/power feed). The other end of the trunks feeds a remote unit which distributes appropriately to
the 14 subscribers.
A maximum of 4 subscribers at any time have access, hence low usage or low growth applications
are ideal. A cost-effective alternative to cable is coupled with ease of recovery and reassignment. In
some cases the 14/5A Mk. Il may provide a permanent solution to expensive alternatives.
All connections from exchange to subscriber are metallic, and the system is capable of supporting
analogue or digital transmission.
This Mk. Il system has been designed with considerable attention being given to high environmental
reliability and maintenance of near standard line conditions.

Line Concentrator 14/6A Mk. Il Features

— Reliable service in hostile environments.

— Quick clearance of customer waiting list.

— Cheaper alternative to cable.

— Constant dc line conditions to subscriber for memory ‘phone support, etc.

— Busy tone supplied to subscriber going off-hook when unit has 4 trunks in use.
— Full compatability with the Mk. | units.

— Suitable for 2 or 3 wire exchanges.

— Remote unit available in either an economical sleeve 32A or a hermeticallky sealed metal box for pole or cabinet mounting.
— Comprehensive self-test capability.

CEPTEL LINE CONCENTRATOR

nae
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For furthér details on either of these system:s

Kevin Hermanson (CEPTEL technical enquiries)
David Barrington (CONCENTRATOR technical enquiries) ﬁ‘
David Earl {SALES enquiries) {

Telspec Limited

TELSPEC Ltd. Lancaster Parker Road Rochester Airport Kent ME1 3QU
Tel: Medway (0634) 687133 Tix: 965617 TLSPC. G Fax: Medway (0634) 684984

\
ELSPEC Ltd.'s other products, call or write to: j‘
;




TELE 286A

THE NEW DUAL STANDARD (DTMF/PULSE) FIELD ENGINEERS’
TEST TELEPHONE FROM CHESILVALE LTD.

BRITISH TELECOM
ITEM CODE NO: 375094

FEATURES INCLUDE:

Central and Iocal battery operation. Last number redial in tone and pulse.

Off line memory retention. Timed break recall Ring generation.

APPROVALS INCLUDE:

BT Type Approval. Designed to BS 6317 Class A. BS 2011 Environmental.

BT 3 Metre Drop Test. BT Dart Test.

FURTHER INFORMATION FROM:
Chesilvale Limited, 16 Orchard Street, Bristol, BS1 5DX. Telephone: 0272 277162.
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anx Telecom Ltd is an Isle of Man

registered company, at present wholly

owned by British Telecom, but the
possibility of making the shares available to the
general public has been discussed with the
Manx Government. Manx Telecom has been
established as the trading name of the company
and since April 1986 the Isle of Man operation
has traded under that name as part of the
Overseas Division of British Telecom.

A detailed submission given to the Manx
Government contained a number of
commitments to the Island and its community,
and the establishment of a Manx Registered
company complies with the first of these.

The appointment of local representatives of the
Island’s business and rcsidential community to

24

the Board of Manx Telecom Ltd will enable the
Island’s residents to have a direct input into the
running of the company. Mr Walter Gilbey
MHK (equivalent of an MP) has been
appointed Chairman, Mrs Pat Corrin, a local
housewife, who is well known in the Island’s
community, and Mr Bob Dowty a local
businessman have also been appointed
Directors on the Board.

Jim Greenbhill, a former deputy director of
Marketing in the new re-organised Local
Communications Services, has been appointed
Managing Director and is now an established
Manx resident. With a relatively small staff
under his control, he is working hard to mcet
the commitments given to the Manx
Government for the modemisation of the
Island’s telephone system.

John King, Corporate Director and Managing
Director, BT Overseas Division, Michael
Armitage, Director of Inland Division for the
North and Mr John Allkins, the Financial
Director BT Overseas Division represent
British Telecom on the Manx Board.

Manx Telecom Ltd will become part of the
Overseas Division’s strategy for attracting
business around the world. With the full
support and backing of British Telecom, it will
be free to shape the telecommunications services
to meet the specific needs of the Manx
community on land and at sea. At the same
time, it will establish a compact but complete
telecommunications system that will enable
overseas visitors to view all aspects of a
telecommunications operation within a
relatively small area.

A programme for linking the Island exchanges
with optical fibre cable has already commenced
and an optical fibre submarine cable link to the
UK has also been planned. All customers on the
Island should have digital services available by
1990, by which time all 11 exchanges will have
been replaced. Present plans are to implement >




THECOM

Telecom
over Mike Dee

Above: engineer David
Comish tests
equipment in the

£4 million TXE4A
electronic exchange in
Douglas.

Main picture: the new
radio station at
Creg-ny-baa has
distinctively-shaped
aerials designed at
British Telecom
Research Laboratories,
Martlesham. In the
1940’s, the station was
the firstto use
12-channel VHF radio to
provide a link with the
mainland.

Free emergency
telephones on the
mountainside at
Snaefell are a special
island feature of British
Telecom service.

Opposite page (above):
monitoring submarine
cable on the beach at
Port Grenaugh.

(Below): British
Telecom engineers
laying optical fibre
cable on the Isle of Man
—the company has laid
nearly 2,000 miles of
underground cables

so far.
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Below: engineer Brian
Quayle pictured near
the famous Laxey
water-wheel on the Isle
of Man.

Mr M Dee is company
secretary, Manx
Telecom Limited.
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an AXE [0 exchange in Douglas and a series of
smaller AXE 10 exchanges around the rest of
the Island.

The modernisation of payphone equipment
was completed by the end of 1986 and
Phonecard and Creditcall equipment have
already heen installed. Video conferencing is
available to the Island’s customers and
negotiations are being finalised for the
introduction of cellular radio to the Island
within the next few months. The results of
market surveys to discover the potential demand
for Cable TV services on the Island are shortly
to be published and work could start soon.

A commitment has also been given to install a
small satellite earth station which will be run by
Manx Telecom on the Island. Surveys have
been completed and an application for planning
permission is being sought for a site in Douglas.

Favourable

The Island competes with financial centres
around the world for business, particularly with
Jersey and Guernsey, and sees an advanced
communications system as an essential
pre-requisite for attracting further large banks
and insurance companies to the Island. A tax
rate of 20 per cent and favourable legislation on
tax-exempt companies, leasing and captive
insurance makes the Island an attractive centre
for many financial institutions.

The intention of Manx Telecom is to provide
an even better quality of service for all
customers; making available on a continuing
basis the very latest customer facilities, helping
to reduce running costs and by providing
advanced facilities ahead of time, stimulate and
encourage business activity on the Island.

Within a framework established by the
Licence, the Manx Telecom Board will be free
to establish its own tariff structure and set
customer prices especially tailored to meet the
needs of the Island’s community. Manx
Telecom aims to become more efficient and use
technological advance to improve value for
money and make possible lower real prices to
customers.

Jim Greenhill is keen to assist in the growth of
the economy whilst caring for the
environmental needs and special aspects of
Island life. He plans to use the Island as a

test-bed for new products and services and
expects the self contained nature of the Island to
enable more accurate and timely feedback to be
received from customers at low cost.

He also wishes to develop local training
facilities and discussions have taken place with
the College of Further Education with the aim
of assisting in the training of technological,
financial and business skills by, amongst other
things, providing the College with the latest
office automation and information technology
products.

The aim of Manx Telecom is to become a
completely self contained operating unit.
Functions previously undertaken by British
Telecom in the UK are being transferred to the
Island. The rapid introduction of new services
has involved a large number of British Telecom
personnel in the UK, many of whom are able,
for the first time, to see a project develop from
start to finish and meet people from the other
areas involved in the project ‘around the table’.
Because of the small statf numbers, staff on the
Island have to be adaptable and able to consider
the commercial, financial and technical
implications of a project and deal with
specialists from all these areas.

The small size of the operation (under 200 staft
and 25,000 customers) has meant that the Island
was not suitable for the introduction of
Customer Service Systems (CSS) ifit was to be
run as a self contained unit, rather than through
a link to the UK. Manx Telecom had to look to
alternative systems and has entered into a joint
project with Guernsey’s state owned
telecommunications company and British
Telecom’s Overseas Division to develop a
Customer Administration System (CAS)
suitable for a small telecommunications
operation. The system is being developed by
BT Applied Technology in Leeds and a DEC
VAX computer has recently been installed on
the Island by Manx Telecom.

The first stage of the development is the
introduction of a self contained billing system.
This will be followed later with an order
handling system and line plant record system. It
is hoped that once this has been implemented
successfully in the Isle of Man it will pave the
way for the introduction of the system into
other telecommunications operations around the
world.

Coupled with the introduction of its own
accounting systems, Manx Telecom will offer
overseas visitors the chance to visit a Telco that
is compact yet demonstrates all the up-to-date
facilities in its engineering and financial and
commercial systems.

The Isle of Man customers are being offered a
sophisticated Telecom system at prices geared
to meet the necds of the Island’s community.
This will, hopefully, help strengthen the
infra-structure necessary to support athriving
business and financial community. British
Telecom will have a valuable operational
showcase to help enhance its reputation in the
rapidly expanding overseas market. [



CAN YOU WORK ITOUT?

You are an explorer trading beads. You need
to divide up this string of 23 beads so that
you canoffer any number up to 23.

Forexample, one bead onits own,apair
of beads, three as a trio and so on... using
combinations.of beads, as determined by
your cuts. '

VWhat is the minimum number of cuts
you need to make?
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Engineers asked “Could we
make an RF spectrum analyser
that was both portable and

- |, inexpensive?”
iy lh

The answeris yes. The HP 8590A combines light weight (13.5kg), ease of
use, prodigious performance (10kHz-1.5GHz frequency range) and

quality engineering - all at an affordable price.

When a high-speed datacomms
network goes down, you haven’t
gottimeforfingerpointing
arguments. So what’s the
quickest way to identify the
fault?

The HP 4952A protocol analyser provides accurate fingerpointing.
It’s powerful, fast (64 kbps) and extremely easy to use.

Digitising oscilloscopes are an invaluable tool. But do you really need to
compromise between single-shotand repetitive performance?

Not any more. The HP“54111D scope has a digitising rate of 1 Gigasample
per second for single-shot events and a bandwidth of 500 MHz for

continuous signal capture.

v
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When ananalogue data line fails there’s often no choice but to take it out
of service to test. Surely there’s a better way?

Thereis.With the HP 494 8A in-service Trans mis-

sion Impairment Measuring Set (TIMS).

You can now identify faults without
disrupting the system. And not just
identify, but predict. The HP 4948A
also monitors line performance and
tells you when throughput will fall.

As the products you develop and manufacture grow more complex, so must

your test system. And rhat means a long, expensive period of system develep-

ment, doesn’t it?

Not at all. The Hewlett-Packard Project
Centre designsand builds turnkey test
packages to suit individual require-
ments. (Already, they've built the UK’
most complex and comprehensive
microwave test package, for Ferranti.)




WHILE YOU’'RE SOLVING OUR PROBLEM
WE’RE SOLVING YOURS.

Yours and many, many others in the test and mea-
surement area, (Alongside, you’ll find a few selected
examples.)

When it comes to test and measurement equipment
no-one offers more products, more expertise, or more
experience. Anywhere.

How does this help you?

It means that within our range there’s a Hewlett-
Packard producttoimprove orenhance your very specific
test or measurement application.

If thereisn’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.

We’re constantly honing our products and devel-
oping ncw oncs, like those you scc opposite, both to suit
you and to keep our range at the forefront of technology.

We’re dedicated to investing in research and
development.

We’re committed to industry standards. You pro-
bably knew that IEEE-488 was a Hewlett-Packard
innovation. We also offer a certified frequency measure-
ment 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 ﬁ HEWLETT
measurement products. (ﬂ] PACKARD

To: The Enquiry Section, Hewlett-Packard Limited,
FREEPOST, Eskdale Road, Winnersh, Wokingham,
Berkshire RGI11 5PR. Tel: (0734) 696622.

Please send me details of Hewlett-Packard equipment,
(Indicate areas of interest.)

o Datacomms/Telecomms O Instrument Controllers

0 Microprocessor and Digital Design D Automatic Test
Equipment ©Data Acquisition ORFand Microwave

O General Purpose Instrumentation

Name
Position
Company
Address
Postcode
Tel Ext TMA02 BT |
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The air we breathe is supposed to be sacrosanct and a
Government scheme to privatise the air around us was bound
to be greeted by some hostile reaction. But the ‘air’ these days
also includes radio transmissions and data information and in
that sense is a commodity as much as anything else.

This article looks at a pro-privatisation report, presently
being studied by Government and reviews the opportunities
emerging in new radio services, though adoption of the
report’s recommendations would mean British Telecom’s
spectrum allocation would be likely to be cut. Full deregulation
would also pose considerable problems for BT in maintaining
quality standards on its fixed terrestrial and satellite links.

o

30

he allocation of radio frequencies for all
I forms of radio communication should
be handed over to the private sector,
and be run on a profit-seeking basis,
recommmends a Report commissioned by the
Department of Trade and Industry.

The Report by independent management
consultants CSP International Ltd., has been
linked to a recommendation of the Merriman
Committee, which reported to the Home
Secretary on the Radio Spectrum in 1983.
Professor Merriman — one time Senior
Director Development of British Telecom —
made a number of recommendations which
DT have since been addressing, including a
more open system of radio frequency
management, and where relevant, the
introduction of cost/benefit analysis in
Spectrum Management decisions. Ironically,
the Committee felt that Spectrum Pricing could
well be impracticable.

British Telecom as a major spectrum user, has
been consulted from the
outset of the CSPI Study,
and has made its views
known through the
Frequency Co-ordination
and Management Group




chaired by Dr John Thompson, BT’s Chief
Professional Radio Engineer.DTT Radio
Communications Division were very keen that
any proposals for radical change to the current
regulatory system were developed with full
knowledge and opportunity for comment from
British Telecom, a significant radio user.

Phase 1 of the CSPI Report submitted to DTT
in November 1985 was concerned only with
Fixed (Trunk and Local) radio services in the
frequency range 1-30 GHz., but it did develop
the general theme of ‘Spectrum Pricing’ — the
allocation of radio frequencies according to
market forces rather than the traditional ‘first-
come-first-served’ basis of Government licence.

Phase 2 studied de-regulation of the Fixed
Satellite Service Bands and was submitted in
February 1986; Phase 3, concerned with Mobile
Services and Broadcasting, has recently been
completed but not released for comment to BT.
The full report is now being compiled for
Govermnmment consideration together with DTT
recommendations for action.

The Report oftfers D'TT a range of options for
Frequency Management extending from its
current centralised situation of spectrum
planning and licensing to a fully privatised
option controlled by market forces. As a
minimun, CSPI suggest DTT take a more
market-oriented approach, charging licence fees
which represent the value of particular
frequencies used.

Exploitation

Encouraged however by evidence of more
dense exploitation of the radio spectrum in the
US, CSPI go further and recommend the
creation of a fully privatised market —
undaunted by the fact that the FCC has
struggled in vain in the US for many years to
implement spectrum auctions. A good example
of this difficulty of weighing commercial
demands against social value judgments has
been provided by MDS — Multipoint
Distribution Service. This new market in local
distribution of Pay TV at 2.5 GHz has
consumed enormous commercial and legal
resources in attempts to define an acceptable
licensing process.

According to Mr Hugh Collins of CSP, their
Report recommends that Government
effectively gives up detailed control of the whole
civil radio spectrum — which it has exercised
ever since Marconi first came to London in the
1890’s to build the world’s first practical radio
communications system.

Instead, the Government should hand over
control of the radio spectrum to independent
Frequency Planning Organisation (FPOs),
which would typically be departments of
existing professional companies operating radio
services, and selected for the role in the same
way as the nctwork operator companies now
running the UK’s cellular radio systems were
chosen.

The number of FPOs selected and the
frequencies allocated to them would be chosen

so as to ensure direct competition between them
in allocating individual frequencies to end users.
FPOs, which would include British Telecom
and perhaps Mercury, would have full
responsibility for ensuring that their allocations
would meet technical standards to avoid
interference and consequently would have to
police their sections of the radio spectrum to
ensure that they were not being used
improperly. In return, each FPO would then be
free to allocate frequencies under its control.
According to Mr Collins, the real advantage of
the new approach for both existing and new
radio users would be increased flexibility and
ease of obtaining access to radio frequencies.
The private sector FPOs, it is felt, would be
much more responsive to users’ needs than the
current Radio Communications Division of
DTTI. Under the new market structure, the
DTT role would shrink to providing technical
co-ordination between FPOs and acting as the
international interface for CCIR negotiations.
The Report seeks to overoum the idea that the
radio spectrum is a limited resource that needs
to be ‘rationed’ by Government licensing in
order to allow fair access. Instead, the Report
argues there is no practical shortage of radio
frequencies, and that the widest possible access
to the benefits of radio communication can be
best ensured by the new free market approach.
According to John Thompson however, who
has spent considerable effort over two years in
discussion with CSPI and DTT attempting to
develop a balanced view of Spectrum Pricing,
the Report’s recommendations are over-
simplified and belie difficulties for users of radio
communication with respect to quality
management. Fundamental to the principle of
introducing free market forces, would be the D

| Below: British

Telecom has a quarter
of its trunk
communications on
microwave radio —
amounting to some
250 million circuit kms
of telephone
transmission and 92
per cent of the UK TV
distribution network.
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planning of one operator’s radio links by the
Frequency Management Department of its
competitor’s FPO.

British Telecom has a quarter of its trunk
communications on microwave radio —
amounting to some 250 million circuit kms of
telephone transmission and 92 per cent of the
UK TV distribution network. It has a
corresponding concern that interference created
by the introduction of additional users by an
over-zealous FPO using less conservative radio
planning rules than those of BT which rest on
accumulated years of expertise and sophisticated
computer models, would create an unacceptable
grade of service over which the operator would
have no direct control.

There would be even greater problems of
co-ordinating users in the microwave bands (4/6
and 11/14 GHz) which are shared for Fixed and
Satellite Services, where UK operators rely on
internationally supplied satellites and are
severely constrained in frequency choice.

Framework

Indeed, as a general observation (made also by
Merriman) a free UK market in spectrum
would be impossible within the international
regulatory framework of the International
Frequency Registration Board of the ITU.
Furthermore, says John, many of the economic
benefits claimed by CSPI for Spectrum Pricing
would be precluded by Government policy.

If, as the Report claims, there is currently no
shortage of spectrum, then there is surely no
justification for such radical change of a
regulatory process which has emerged over a
number of years, and which ensures high grade
service to radio users, without very careful
consideration of consequent effects on both
customers and UK industry. This point seems
to have been recognised by DTT which has
recently initiated an industry-wide review of
quality management procedures in the radio
industry.

Also BT operates effectively as an FPO
already, not only in the management of its own
services but some frequencies for 11 GHz
digital radio relay are reused over 100 times
nationally, and the company is always looking at
more efficient modulation systems (see
accompanying article on 64 QAM).

Whilst arguing for retention of a regulatory
process which works well for terrestrial and
satellite fixed services (in the main above 2
GHz), John has much sympathy with the DTI
desire to increase spectrumn reuse efficiency and
to enable a more flexible opportunity for the
introduction of new services and technology,
particularly in markets which are growing
rapidly for various forms of mobile
celmununication,

BT is already playing an active role in the
development of further Mobile Services,
Cordless Telephone and ‘Radio Area Network’
products. It is supporting DTI in CEPT and
CCIR discussions to define spectrum
requirements for these and also various satellite-
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borne forms of communication for Land,
Maritime and Aeronautical communications.

If DTT is constrained from satisfying everyone
through its centralised control of the spectrum,
then considerable benefit is seen in the creation
of FPOs to manage the lower microwave
frequencies where technologies are mature and
acceptable costs are clearly encouraging the
development of such new radio services.

In its formal response to DTI on the CSPI
report, BT proposed a trial to test the principle
of free market management in a band between 1
and 2 GHz. Such a frequency band avoids the
complication of sharing with fixed satellite
services and also contains the 1.5 GHz Private
User Band for Fixed Radio links where much of
the pressure for change to the regulatory process
seems to have arisen.

By replanning its lower microwave bands
though where necessary reserving frequencies
for existing services including off-shore
microwave and tropospheric scatter links, BT
has indicated the possibility of making spectrum
available to extend the Private User Band and to
allow a significant opportunity for competisve
frequency planning.

The Frequency Co-ordination and
Management Group took its present form in
1983 to co-ordinate the views of BT Divisions
which operate radio services and act as the main
point of contact with the DTT Radio
Communications Division. Matters addressed
have included the use of Bands II and III for
new Mobile Services, quality management for
the Radio industry and Network interference
from the Orfordness high power transmitter.
The FCMG also arranges payment of the
General (non Mobile) Radio Licence for BT,
which for 1987 is nearly £1 million.

Response from Government is now awaited in
anticipation of a well considered and limited
move towards spectrum de-regulation which
will nevertheless encourage growth in mobile
services from today’s 900 MHz cellular and
lower frequency cordless telephones towards
tomorrow’s ubiquitous ‘cordless society’.
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No need to be parochial

free-for-all on the radio airwaves The Report under
A could be damaging, but if introduced consider ?tion ’

re-spOHSIbly could present an Li‘;?;:;esf:r ':;’;"bi ”
opportunity for BT to boost business. communications,

The key to it all, according to Peter Shepherd,
BT’s Director of Business Planning for Mobile
Communications, is that the airwaves should
still be ‘policed’ not just nationally but
internationally, and that British Telecom should
be ready to utilise its technological advantages to
make the radio spectrum more versatile and
effective than ever before.

As Peter points out, a Cellnet call can be
received equally well in London as it can in
Boulogne, so a parochial stance is not
acceptable. A European-wide approach is
needed, he says, and the role of the
Govemment’s Radio Regulatory Division
(RRD) will be as important as ever if the
scheme gets the go-ahead.

It is essential, says Peter, for British Telecom
to be considered not only as a major user of the
airwaves, but as a ‘Frequency Planning
Organisation’ as defined in the proposals.

The company has no problems with
liberalisation, and already has the majority of
fixed-link and mobile communications, but
‘cowboys’ could damage the existing network,

he said Fast paging for
“W , 1 ki h di anyone out in the field
€ we come making the.scio spectrim is a growing market.

available for new services and greater flexibility
in the allocation of radio frequencies. But the
RRD has a lot of experience in spectrum
management and we would not want to see
them pull out overnight,” he said.

Although British Telecom’s allocation of the
airways would be cut under the proposals, Peter
believes that business opportunities could be
greater than ever before.

Efficiency would be paramount and schemes
such as the advanced modulation equipment
trials (see separate story on 64 QAM) would
play a vital role.

Other areas, in which British Telecom is
leading the field, include fast paging (at 1,200
baud), the cell sectorisation of cellular radio to
promote more effective use, and the
implementation of data over radio which will
make possible, for example, the sending of a
facsimile transmission from a car on the move.

“British Telecom is at the forefront of these
technological advantages. Obviously we would
prefer to keep all the spectrum we have, but we
look forward to new opportunities which would
stem from the Report’s suggestions,” he said. D
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The microwave tower
at Heaton Park,
Manchester.
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ritish Telecom is to start engineering
B trials this year of advanced modulation

equipment which could increase the
capacity of its digital microwave radio network
by up to a third.

Four contracts, worth £1.5 million, have been
awarded to GEC Telecommunications,

STC Telecommunications, the Italian firm
Telettra, and to NEC of Japan.

The equipment operates in the lower 6 GHz
frequency band and uses a technique known as
64 QAM - quadrature amplitude modulation. It
will be installed on three radio links and is due
to start operating in surnmer. British T'elecom
will then evaluate the performance of the
equipment for use in the network on a more
widespread basis.

If the equipment operates satisfactorily, its use
on the microwave network would enable British
Telecom to make more efficient use of its

options.

A high performance laser that gives you 100 micro Watts of power in a single mode fibre. Packaged in
a hermitically sealed 14 pin DIP for easy mounting and good heat sinking. The Powercom includes a
rear facet monitor photodetector for optimum power control and does not require a thermoelectric
cooler. But the most remarkable thing about the Powercom is the price!

So why get stuck using yesterday’s technology for today’s short-haul applications.

MOVE AHEAD SMARTLY WITH LYTEL'S POWERCOM LASER, AND DESIGN LED-FREE.

REPRESENTING ADVANCED TECHNOLOGY AND SCIENCE

A WORD OF CAUTION TO FIBRE OPTIC SYSTEMS DESIGNERS

Everybody’s pushing edge emlttmg LED’s on you these days for short haul
systems applications. Which is understandable, they are inexpensive. They are
readily available. They work — most of the time. Besides, you had no other

UNTIL NOW, NOW THERE'S LYTEL'S POWERCOM LASER

Beaumont Close, Banbury
Oxon, OX16 7TQ

Banbury (0295) 67755
IIIII I.IMITED gl Mg

allocation of the limited radio frequency
spectrum.

The microwave network — sending radio
beams at super high frequency in straight lines
for long distances across country — forms a
major part of British Telecom’s trunk system.
The network is being converted to digital
operation as part of the company’s
£1 billion-a-year digital modernisation
programimme.

British Telecom’s present methods of
superimposing (or modulating) speech or data
in digital form on a radio link enable the
company’s microwave bands to each carry six
digital channels giving a total band capacity of
nearly 12,000 simultaneous phone calls.

The 64 QAM equipment will allow eight
channels, equivalent to 16,000 calls, to be fitted
into one band, increasing its capacity by a
sizeable 33 per cent.




an THE BEDLAM TONECALLER ¢

This line powered 105dBA unit
hasheen designed for installation
in large offices or factory areas
with high ambient noise leve!s,

APPROVE D {ec connecvon

10 1c'scommunication Sysiems specified
in the insluctions for use subiectto the
condtions set out inthem,

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

@ Waterproofed to IP66.

@ RENof 1.5.

@ BABT approved.

@ Maintenance free operation.

A .PBesson

ST JOSEPH'S CLOSE, HOVE, EAST SUSSEX BN3 762 ENGLAND
TELEPHONE: BRIGHTON (0273) 722651 TELEX: 877601

A DIVISION OF CRYSTALATE ELECTRONICS LTO

S5 INDUSTRY No. S/A016/3/G/500537

Lightweight, compacit,

telegraph/data transmission
equIipment gk ineraces (0C or SCVF),

OC interface provides Iull range ol single/double current, V28 configuralions
Three modes available:

Terminal Testing Mode (DC or SCVF). The lester can be conligured to
transmil dala lo a local or remole lerminal with the oplion of progressively
introducing telegraph distortion up to a maximum of 49%.

Additionally the lesler can receive dala from a lerminal and analyse thal dala in
terms of lelegraph dislortion, bias distortion or speed varialion.

Telegraph Tester

comprehensive facilities for testing

Monitor Mode. In high impedance mode the lester is effectively in parallel with
the line. This allows the operalor lo select and monitor either lransmil or receive
dala, thus measuring signal level, frequency (SCVF only), bias distortion, telegraph
distortion or speed error as required.

Line Test Mode. A pair of lesters connecled over an SCVF line can be used lo
evaluale the qualily of the line in lerms of frequency response and power loss. The
operalor can select an oulpul from one of 8 “Spot” frequencies generaled by the
internal calibrated oscillalor. Separale LED displays provide readouts for frequency
and dBm levels.

For lurther information confact:

TREND 7e/ecornmunications Limnited

Knaves Beech Eslale, Loudwaler, High Wycombe, Bucks HP10 9C/.
Tel: (06285) 24977. Telex: 849408. Fax: (06285) 28312.

A member of the Trend Group
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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 challenge.

The company is Teradyne. We pioneered the technology of auto-
mated electronic testing, and have unmatched experience in meeting
the electronics industry’s 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™
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: ATS 1000.
It measures end to end transmission quality and isolates the specific
network faults causing transmission and noise complaints.

These 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 1RW.
Telephone: Bracknell (0344) 426899. Telex: 849713.

TN,
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Link boosts electronic
mail explosion

British Telecom is
making a major
contribution to the
rapidly
approaching reality
of Open Systems
Interconnection
(OSI) networking
by developing a
Message Handling
Service which is
scheduled for
commercial launch
in the first half of
this year.
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Message Handling Service will enable
Adifferent public and private messaging

systems to exchange electronic messages.
MHS, for example, could be used to enable
existing public electronic mail services such as
Telecom Gold, One-to-One and Easilink to be
linked together. Electronic Mail (‘E-Mail’)
Services allow people and businesses to rapidly
exchange information with convenience and
flexibility. The ability to link E-Mail services
together would greatly increase their usefulness.

MHS could also be used by companies to

interconnect existing messaging systems
supplied by different vendors to provide full
intra-company messaging facilities, as well as an

Bob Brown

| effective intercompany messaging system.

Over the last few years the use of E-Mail and
other forms of text messaging has become
increasingly prevalent in a wide range of
business sectors. There has been an explosion in
the size of the electronic mail community and
trends indicate that this is set to continue.

Thie major influencing factor has been the
widespread introduction of computer-based
office automation systems and intelligent
workstations. However, the development and
expansion of messaging and E-Mail for
widespread use across all communities of
interest has been impeded by the lack of
necessary standards.
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Left: programmers Tim In the past, the numerous E-Mail services
Cray (seated) and Gary | have been unable to intercommunicate with

m;’gr?gg;e b %rv';'r?gson each other and with other telematic services Message Transfer
User Agents, for the such as Telex and Facsimile. The solution to System
X400 electronic mail this problem has been the formulation of the MTS
system. X.400 S.CI'IC.S of Recomn_lendanon.s. _ . MTA [eteteqorrrrd] MTA
X.400 in simple terms is a generic title given to
a series of recommendations, based on QSI x relay 3
produced by the International Telegraph and 3 A
Telephone Consultative Committee (CCITT), o by
which sets standards for the implementation of submission delivery
message handling systems. They are the first ) 4
attempt at the creation of an ‘Open System’ i v
messaging environment. -
A Message Handling System is basically a
UA UA

switch which processes messages submitted to it
by the originator and then delivers them to one 'y
or more recipients. A message is assembled in a A
similar way to a traditional letter and consists of i
an electronic ‘envelope’ and contents. The 4
envelope contains the instructions to the A
v
v
v
4

Message
Handling
System

message switch and the contents is the
communication, which could be a complete
document — see diagram on page 40. Dean
Below: details on an An important feature of MHS is that messages | (originator)
‘out-tray’ screen can can be delivered direct to the recipient’s
give specific .

information to a number | €Quipment gather than merely to an external
of different recipients. mailbox which the end user has to access. Any
necessary conversions of speed, code and
Bottom: a typical ‘'send’ | document architecture will be performed

screen showing basic implicitly by the network and invisibly to the
addressing information
end users.

necessary to send an . , . ’
item of mail. A comprehensive directory service will also be D | How it works

User
(recipient)

<444CLP PP PP PP PP

MHS model

As with all international standards, X.400 is full
Bda B nCe of jargon but the commonly used acronyms
are:
EST-1D Ainother sent W3 e Message Transfer Agents (MTAs) — the
: & espa pe ; ene T message switches which store and forward
Returns Awaited i . o dolated messages.
. . e Message Transfer System (MTS) — the
el OgPess e interconnected network of MTAs.
P Sf 3 baiting . e User Agents (UAs) which provide the user
uras M ; A 0 patched ye interface to the MTS and can be co-located
. : R—— with an MTA for access by remote terminals.
1 04 Gciatoh Tii o They can also be located within a user’s
Statu S Despatched oka terminal, or be a shared facility for a number
s wi ' BERGEARLEG : of terminals.
ES1-1D ) aport o an Bk : e Interpersonal Messaging (IPM) Service in
43 Desps pe ; dend which UAs provide an electronic mail service
. ; 258 e to users.

The Message Handling Service starts to
operate when a UA submits a message to its
MTA. This message is ‘enveloped' by
information needed by the MTS to enable it to
deliver the message to the specified UAs.
More than one MTA may be involved in the
transfer of the message. The address on the

Docusent: MESSAGE, DOC

Generator: NHORD - ‘envelope' is coded in the following order:
iz - e Envelope Delivery Information
Descriptor: Herlin Hord o Country
Subject: Hinutes of Monthly Progress Report - December 1986 e Carrier
e Organisation
To: J. Herbert ¢ Department
e Name
An MTA only examines the part of the
CC:D. Horgan, T. Cray, R. Singh_ address which is relevant at that point in the

transmission process. Messages are stored
and forwarded by each MTA until they reach
their delivery address.
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Mr R S Brown is head
of development of the
Message Handling
Service and wishes to
acknowledge the
contribution of the MHS
marketing team in the
compilation of this
article.
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available to any registered terminal user making
addressing simple and flexible and allowing for
an alternative means of delivery while, at the
same time, protecting users who wish to be
‘ex-directory’.

Another important feature is the use of ‘user
friendly’ naming and addressing known as
Originator/Recipient naming which enables
recipients to be identified by a name and
company rather than by an impersonal natidnal
terminal number.

MHS users will also be offered a range of
features already familiar to users of E-Mail
services. These include notification of delivery
or non-delivery, broadcast of messages and
unique message identifiers. Users will be offered
three priority levels of delivery service to other
users or destination systems in the UK within
the British T'elecom messaging service. The
three priority levels permit the user to specify
different time limits for delivery.

From the user’s point of view, MHS will be
simple to use and in many cases, will be
‘transparent’ simply supporting everyday
business applications.

National

MHS will be a national service accessible
initially via Packet SwitchStream (PSS) and
Telex and available to E-Mail Users, those with
stand-alone X.400 UA terminals and others
with facsimile and Telex terminals.

E-Mail users with terminals ranging from
teleprinters to personal-computers and word
processors can all access the service if they can
emulate the teletype mode by dialling up over
the PSTN using modems and acoustic couplers
into a public or private E-Mail service which
supports X.400.

The service will deliver messages to Telex and
facsimile terminals through specially developed
access units. Similarly an access unit will enable
Telex customers to access the service and reach
users on different networks and services
supporting MHS.

Telex interworking continues to be important

Envelope

because the Telex terminal population is
estimated at between 1.5 and 2 million
worldwide. The number of facsimile terminals
worldwide is now estimated to exceed that of
Telex and is growing rapidly and it is therefore
equally essential to provide access to it.

The MHS core network is known as the
Message Transfer System (see diagram on
previous page) and is currently being developed
by Dialcom Inc in Washington which was
acquired by British Telecom last year. Dialcom
is an international supplier of E-Mail products
and services and has licensees in 17 countries
thtoughout the world, including Britain —
British Telecom already licensed an E-Mail
system for use by Telecom Gold prior to the
acquisition of Dialcom as a subsidiary company.
Although it is planned to launch the full MHS
service this year, engineering trials using interim
software releases began some time ago in
collaboration with X.400 equipment vendors.

Several industry-wide demonstrations of
interworking between public and private X.400
products and services are planned and there will
be demonstrations at Industry Fairs and
Telecommunications events to stimulate early
demand.

A number of enhancements to the MHS are
planned to follow its initial launch. One of the
most significant may be the support of
workstations such as personal computers, which
initially will only be able to access MHS
through an E-Mail service. A gateway will be
provided to the world of IBM systems users and
other access units may provide access to the
radio-paging service and voice-mail. Industry
specific applications will also be developed such
as specialised databases and Electronic Data
Interchange.

MHS is sure to transform methods of written
and electronic messaging and will result in far
reaching changes in business communications.
Eventually, the whole business community will
use the system for exchanging messages to the
same extent that the telephone is used today for
spoken communication.

Content
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The Message Handling

and contents. The

System assembles a
message in a similar
way to a traditional
letter and consists of an
electronic ‘envelope’

envelope contains the
instructions to the
message switch and the
contents could be a
complete document.
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PAIR IDENTIFICATION
WITHOUT INTERRUPTION

Now you can identify pairs on working completed by a single operator. Converting
systems without interruption. systems has never been as fast, as economical

Keeplines alive whilst our unique Automatic or as accurate.
Pair Identification and Cable Status System APICS has been field tested and is now in use
accurately identifies special circuits by using non- by BT. Itis exclusively available from 3M Test and
interfering signals. It gives operators both visual Measurement, the specialists in developing
and audible identifications of pair numbers and innovative diagnostic technology for Britain’s
faults including 2 and 4 wire circuits. telecommunications industry.

Known as APICS, the microprocessor For more detalils talk to Mike Bellamy on
controlled unit comes in two parts and automatically Bracknell (0344) 58305.
gives complete cable information 100 pairs at a 3M Test and Measurement Systems
time. Frame to frame verification can be QUALITY THAT GOES BEYOND TOMORROW

3M is a trade mark. w




bout 60 per cent of British Telecom’s

business customers will have access to

modern local telephone exchanges by the
end of 1987, a major conference on British
Telecom’s network strategy was told.

Under its £1 billion a year network
modernisation programme, British Telecorm is
installing new digital and enhanced electronic
local exchanges at the top 500 business
exchange sites in the UK. This will give 75 per
cent of all large private branch exchange users
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access to a top quality digital service by the end
of next year, rising to 95 per cent by 1989.

Mr Michael Bett, British Telecom’s Managing
Director, Inland Communications, said that the
company was vigorously pursuing its mission to
provide telecomrnunication systems, products
and services to meet the needs of United
Kingdom customers profitably and responsibly.

“Our policy is to give all our customers
excellent service. The network and its
performance is a crucial element in achieving

Above: the installation
of optical fibre to serve
key business sites in
the City of London and
elsewhere is a major
element in British
Telecom's network
modernisation
programme.

Right: Michael Bett.



these objectives,” he said.

In addition to the local exchange programme,
Mr Bett listed some other major elements in
network modernisation. They included:

@ the Derived Services Network of digital
switches, initially handling Linkline

@ the modernised trunk network with its chain
of System X digital trunk exchanges

@ the use of optical fibre in the network,
particularly to business sites

@ the continuing deployment of KiloStream
and MegaStream for private networks

@ the introduction of Centrex services, which
give customers all the facilities of a modern
electronic switchboard without the need to
have their own equipment

@ the introduction of Virtual Private
Networking services, which give users the
benefits of their own private digital voice and
data network without having to leasc
dedicated lines.

All represented major changes in the network
through the application of new technology, and
opened up new possibilities for everyone, from
big business to ordinary householders
throughout the UK, he said.

“This modem digital network already offers
Integrated Digital Access (IDA), whereby
customers can transmit far more information
than on conventional lines. IDA will give the
customers direct access to our present and
furrure services, a capability which already
includes the Integrated Services Digital
Network — an achievement in which British
Telecom is providing the first fully functional
ISDN in the world.

“There is, therefore, an impressive
commitment by British Telecom to the
modernisation of its network, requiring massive
capital investment of which some 90 per cent is
spent with British industry and represents a
direct benefit to the UK economy.”

The remotely controlled slow-scan TV system
and fast facsimile were, Mr Bett stated, two
prime examples of how the network could create
opportunities for ncw and cvolutionary >
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gg Quality in the market place
includes the whole operation in
serving the customer, from an
initial query to the consummation
of the query into an effective,
timely and efficient product or
service. Itis perhaps in this area
that we will see the full effect of the
competitive market.

Michael Bett, Above: pulling the

: : wedges on old
Managing Director, exchange equipment is

Inland Communications a common occurence
as the nation switches
over to digital
technology.
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John Tippler.

Below right: fast fax
machines can send an
A4 page in less than a
second and are an
example of how the
network can create
opportunities for new
products.

Below: a security man
checks in visitors and at
the same time spots a
burglar over slow-scan
television — pictures
sent over telephone
wires. The TV has an
automatic movement
detector which rings
through to security.
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A call in the early days from

' London to Edinburgh took place
over wires which weighed 800 pounds
to the mile. While you spoke you had
250 tons of copper all to yourself -
there just had to be a better way!

In the future there will be very high
capacity optical systems and these are
already being considered in British
Telecom's network strategy. Shall we
see a million circuits per fibre in 19957

John Tippler, Director Networks,
Inland Communications

products in the liberalised customer premises
equipment market. The integrity of the network
supporting such services was a vital part of
British Telecom’s strategy, so that networks and
products as far as possible were ‘future proofed’
against rapid strides in technology.

Mr John Tippler, Director Networks, British
Telecom Inland Communications, outlined to
the conference changes in the trunk network.

Instead of nearly 400 trunk switching units,
the new British Telecom trunk network would
have only 55 digital trunk exchanges. All but
one of those were already in service.

By March 1987, nearly 40 per cent of the trunk
traffic would be carried in digital form on the
network. Within a further two years all trunk
traffic would have been loaded on to the digital
network.

Development of the new network would need
increasingly to take account of the economic
factors involved in serving residential
conmumunities, especially where the rate of
telephone use was low.

Mr Tippler said: “Fibre will quickly find an
application to the denser parts of the local loop
distribution, with implications for the size of
exchanges serving areas. Current research and
development is also exploring a variety of new
ways of delivering the communications services

in the low usage environment.”

Looking further to the future, Mr Tippler
indicated that very high capacity optical fibre
systems were already being considered in
British Telecom’s network strategy.

Other factors were:

@ the application of optical switching

@ the ability to ‘tap into’ very high capacity

digital links with smaller parcels of capacity

@ the extended use of mobile terminals.

“None of those things seems improbable,” said
Mr Tippler, “and the prospect of continuing
the line of lower cost, greater capability, seems
real. It will, however, require the application of
considerable resources.”

The conterence was organised by EMAP
International Exhibitions L.td and sponsored by
Communications Management magazine.
Attended by senior managers from a cross
section of the business world, topics included
Network Products and Services, Packet
SwitchStream, Telex, Managed Data Network
Services, and Value Added Network Services.

Over the last five years, British
Telecom has invested over eight
billion pounds in fixed assets - a sum
sufficient to buy three Channel Tunnels
or to allow the M25 to circle London eight
times.

The rebundlng of the network and
5 the modernisation

of the associated
management
procedures are
essential to our
aim of giving
customers a
service which is
second to none.

n I
Colin Shurrock, Director, Systems
Strategy, Business Services




EVERY DAY A NEW APPLICATION OR
INNOVATION.

U.S. RESEARCHERS, KESSLER MAR-
KETING INTELLIGENCE, PREDICT
EUROPE ALONE WILL REPRESENT ONE
THIRD OF THE WORLD MARKET IN
FIBRE OPTICS BY 1991.

IT'S NOT A QUESTION OF KEEPING
UP, IT'S PLAINLY A CASE OF HAVING TO.
AND Y®U CAN. SIMPLY BY VISITING
THE FIBRE OPTICS EVENT AT
LONDON'S OLYMPIA, BETWEEN APRIL
28TH AND 30TH.

NO LESS THAN 99 STANDS AND 90
PER CENT OF THE INNOVATIVE COM.
PANIES EXHIBITING. PLUSANEQUALLY
STIMULATING CONFERENCE AND
RANGE OF TUTORIALS TO ATTEND.

THIS JOURNAL'S READER SERVICE
BRINGS YOU YOUR FREE EXHIBITION
TICKET*  AND/OR CONFERENCE
DETAILS. USEIT.

BE A TOP BANANA.

SHUT YOUR EYES TO THE

FIBRE OPTICS EVENT
Ty AND YOU COULD APPEAR
R SOMETHING YOU'RE NOT.

S2ul

FIBRE OPTICS EVENT.OLYMPIA, LONDON. APRIL 28TH TO30TH, 1987. FIBRE OPTICS IS ORGANISED BY EVAN
STEADMAN SERVICES LIMITED, THE HUB,
EMSON CLOSE, SAFFRON WALDEN, ESSEX

CB10 1tIL, UK. TEL: 0799) 26699. TELEX:
A. 81653 INFORM G. FAX: (0799) 26088.&'}?
*FIBRE OPIICS 1S PART OF TIIE BRITISH ¢
v ’ ELECTRONICS WEEK AND A TICKETTO FIBRE { Ab
OPTICS ISA TICKET TO ALL THE SHOWS AT 3
i1561 “I'ils WEEK! FHEHIF HOORAY
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Half a century
of screen
sSuccess

Liz Angell
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Television
broadcasting has
recently celebrated
its 50th anniversary
and this article
gives a summary of
the enormous
contribution made
by British Telecom
and previously the
Post Office in the
birth and
development of a
medium which has
dramatically
re-shaped people’s
lives. :




British Telecom Tower
in London is the nerve
centre of the
broadcasting network
with microwave links
stretching throughout
the country. Its control
centre also handles
programme items for
screening throughout |
the world.

o ritish Telecom and its predecessor, the
Post Office, has been involved in the
broadcasting of television since the start
of TV on 2 November 1936 and in the
broadcasting of radio programmes long before
that.

Between 1936 and 1954, the company
provided the communications technology to
ensure that sound and vision circuits gave
faithful reproduction of the source material — be
it a studio programme, a live outside broadcast,
a news story or an advertisement prepared by
one of the facilities houses which supported the
broadcasters.

The company’s role has been to provide the
links between the studios of the broadcasters
and the broadcast support industry, and the
transmitters that bring television pictures and
sound to the viewers’ homes.

In this initial 18 year period, with a break for
the war, the BBC was the only broadcaster.
Less than a year after the inception of television,
the first major outside broadcast was made — the

Coronation procession of King George VI. The
broadcast utilised a balanced-pair cable, linking
several places of interest in L.ondon, which had
been laid just in time for the event on 12 May.

In those days, only the London area received
pictures, transmitted from Alexandra Palace.
Gradually, as transmitters were built, the rest of
the country was able to receive TV pictures.

Television coverage of the Queen’s Coronation
in London in 1953, therefore, reached a much
wider audience but a special method had to be
found to serve viewers in Belfast.

The BBC decided to set up a temporary TV
station to do the job but it was not feasible to
provide a link to Belfast from the nearest
transmitter at Kirk O’Shotts in the time
available. Signals from Kirk O’Shotts, however,
were good enough to be re-transmitted by the
BBC’s temporary facilities at Glencairn and a
receiving station was specially built near the
summit of Black Mountain to ‘bridge the gap.’

The Post Office was involved in TV from the
outset because it already had an established [>




The Queen’s
Coronation at
Westminster Abbey in
1953 stretched
broadcasting
technology to its limits,
but it was another 13
years before major
events could be
broadcast to a world-
wide audience.

telephony network throughout the UK which
could be utilised for the transmission of
television, although the bandwidth used was
much greater than for telephony. It was also
empowered to dig up the road to lay cable and
the BBC was not.

In the imymediate post-war period, when a
number of three-eighth inch diameter coaxial
cable systems were being brought into use for
multi-channel telephony, an experiment was
made to transmit TV signals over loop circuits
from London to Birmingham.

Results were encouraging and led to the
construction of a one inch coaxial cable between
the two cities specifically for TV transmissions.
Subsequently, however, it was decided to go
back to the three-eighth diameter already
standardised for telephony.

Much work had to be done to specially
equalise telephone pairs to carry TV pictures of
reasonable quality. The problem was that pairs
between any two points can comprise short
lengths of cable of different gauges.

A method was devised to set the correct
equalisation by observing the form of a step-
wave transmitted over the circuit. Called the
‘empirical wave-form method’ it represented a
significant breakthrough for Post Office
researchers.

The Post Office Research Station at Dollis Hill
in London (the forerunner of British Telecom’s
Research Laboratories at Martlesham Heath,
near Ipswich) played a key role in both
establishing the means of effective TV
transmissions and in constantly improving them
to meet the ever-increasing demands of a new
and powerful medium.

One example of their fundamental world-
beating work was their measurement of the
quality of TV pictures based on both electronic
measurement and subjective appreciation. The
station’s pioneering test methods in this and
other areas formed the basis of today’s
internationally accepted standards.

So, throughout the 1950’s, the British
Telecom broadcasting network came into
existence, and now it uses a mixture of cable for
short local links and microwave radio, which
permitted the setting up of the Eurovision
network in 1954, for the longer hops.

In 1955, a second channel, ITV, came into
existence, formed by the independent regional
programunc companies who wanted to show
their own programmes, or those from other
independents, or national programmes such as
the news. These complex requirements meant
that the network had to be ‘switched’ to allow
the companies to select their own programming
and, for example, to show local advertisements
during a nationally networked programme.

Complicated

About 100,000 switches are now made every
year to accommodate programming needs.

The switching is set up manually and then
timed electronically.

When first established, the IBA (then the
I'TA) operated its own transmitters but the
advent of UHF networks in the early 1970’s saw
amove to site sharing with the BBC,

The next development in broadcasting came
with the opening of BBC 2 in 1964. The Report
of the Committee on Broadcasting, 1960, had
recommended that BBC 2 should open in the
UHF band using the new 625-line standard. It
also recommended that BBC 1 and ITA should
transfer to 625-line transmission with the aim of
transmitting colour pictures.

But the encoding system for the colour signal
had not been decided and Post Office
researchers had to set a standard adequate for
any possible system. This meant that new video
transmission equipment had to be designed and
new radio and cable networks provided between
the studios and the new transmitters.

In 1965, transatlantic television was made
available through BTT’s satellite earth station at
Goonhilly and the first of the Intelsat satellites,
Early Bird (see separate story on Goonhilly’s
25th anniversary on page 53).



The first truly world-wide television event was
the final of the World Cup at Wembley in 1966
with an estimated audience of 400 million. The
following year saw the first regular colour
broadcasts and the coverage of Wimbledon 1967
was the first colour outside broadcast to take
place in the UK.

The next major step in the broadcast industry
was the provision of circuits for the Channel 4
network in 1982. Because of the structure and
demands of the new channel, this led to the
rapid growth of the broadcast support industry
— companies which provide such things as
advertisements, standards conversion and
facilities for independent producers.

They require permanent access to the network
and many now have circuits to the British
Telecom Tower in London so that they can
send programmes anywhere in the country. By
using the tower’s links to BT I’s earth stations at
Goonhilly, Madley and London Teleport, they
can also send programmes abroad.

New companies set up to provide programmes
tocable TV franchise operators also have links
to the tower, as do many overseas companies
who send stories from the UK and Europe to
their home countries such as Amecrica, Canada,
Japan and Australia.

The tower is the nerve centre of the network
which has microwave radio links stretching
throughout the country. Each channel has its
own dedicated links, but a protection channel is
also provided in case of failure.

Links are very reliable and are maintained to
the highest standards, so they seldom fail. Spare
time on the protection channels is used by
broadcasters and the support industry to send
programmes and advertisements for subsequent
broadcasting. :

They are also used when there is a large news
story and extra material is required — during
party political conferences, for example. On a
more international scale, the channels were
recently used for the Air India jet crash off
Ireland because many countries including
Ireland, Canada, India and America were
interested in the story.

The channels are also used to network outside
broadcasts — the pictures and sound are
transmitted from the venue by temporary
microwave radio or spare cable to the nearest
node in the network and then senton to the
required destination through the network.

British Telecom Nectwork Switching Centres
also have the facilities for injecting electronic
news gathering (ENG) reports into the network,
and, for the ease of roving reporters and street
interviews, BT provides portable Manpack
microwave radio links.

British Telecom played a vital role in the two
recent Royal Weddings, and the
Commonwealth Games. ‘I'he wedding of Prince
Andrew and Sarah Ferguson was one of the
largest outside broadcasts undertaken in this
country, and little advance warning was given.
It came the day before the opening of the
Commonwealth Games in Edinburgh, and over

half of British Tclecom’s outside broadcast links
were committed to the Games.

A further 30 links were pre-booked for 13
other events in July including the Frank Bruno
World Heavyweight fight, the Tumberry Open
Golf Championship and the Silverstone
Motorcycling Grand Prix.

The wedding was broadcast to more than 700
million homes in 50 countries. In all, 50 vision,
100 music and 339 control circuits were
provided. British Tclecom also provided 350
sound and vision circuits from every sports
location at the Commonwealth Games.

Preparation

Much preparation had to be undertaken at
night to minimise traffic disruption and many
BT staff worked up to 20 hours a day to ensure
that the work was completed as quickly and
efficiently as possible.

But the daily requirements of the broadcasters
were also met and BT also provided ten
Commonwealth Games bookings, 18
unconnected news broadcasts, six inter-studio
connections, used for local contributions to
regional programmes, plus three Electronic
News Gathering links on the same day.

The massive operation hardly compares with
the Coronation of King George VI in 1937
when a single cable was provided; a mobile unit
operated three cameras near Hyde Park Comer
and pictures were broadcast from a single
transmitter over a radius of just 60 miles!

British T'clecom still uses coaxial cable in its
broadcast network, but increasing use is made
of optical fibre, which means that the signal can
be transmitted for a greater distance — up to
30km instead of 6.5km — before being amplified.
Digital technology for the transmission of
pictures will soon be available to meet the
demands of broadcasters.

Direct Broadcast by Satellite, with the
increasing range of programmes offered, also
presents new opportunities for British Telecom
as a provider of equipment and services. The
company is also a major investor in the growing
cable TV market (story on page 9).

The wedding of Prince
Andrew and Sarah
Ferguson last year was
one of the largest
outside broadcasts
undertaken in the UK.

Top: a portable
‘Manpack’ microwave
link in action outside
Buckingham Palace for
coverage of the Royal
Wedding last year.

Above opposite: Post
Office outside
broadcast equipment in
use during the Queen’s
Coronation.

Below opposite: white
tie and tails for one of
the cameramen
covering the Queen's
Coronation at
Westminster Abbey.

Miss E P Angell is
publicity manager,
Broadcast Services.
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After 760 hours of accelerated life tests in a
salt-fog chamber, Outdoor Bix remained
failure-free, thanks to its unique three-
barrier protection, offering a life in the field
in excess of 40 years.

The Bix system is already being installed
by British Telecom throughout the U.K., its
quality and reliability being an investment
for the future.

Installing Bix is simplicity itself, for both

northern
telecom

* A Trade Mark of Northem Telecom Ltd.

outstanding

any weather

OUTDOOR BINK

in\,

\/ N

new and retrofit installations, as our
training video demonstrates.

The Outdoor Bix 25-pair |.D.C. connector
system provides quick and efficient
terminating, total flexibility when jumpering
and the complete management of cable
pairs.

Contact Ebonestos for full details and
information on our comprehensive
training programme.

SOLE UK DISTRIBUTOR

EBONESTOS

A DIVISION OF CRYSTALATE ELECTRONICS LTD.

ST. JOSEPH'S CLOSE, HOVE, EAST SUSSEX. BN3 7EZ.
TELEPHONE: 0273 722651. TELEX: 877601. FAX: 777501




CONDIC 100

s YOUR answer |

s

e Silicon Capacitive Pressure Sensor

e Fully Addressable Transducers

o Widest Available Operating Temperature Range
e Multi Point Measurement

e Genuine Two Wire System

® Data From up to 275 Measurement Points on a Single Pair
e Full Graphics Display Package

e Threshold Alarms

e Manhole Water Level

e Humidity Measurement

e |BM Compatible Software

e Custom Designed Software Available

e Fuli Field Support and Training

e Technical Support for Network Design

e Many Optional Configurations

FOLLOW TTHE LUEADERS
CALL US NOW

0223 862112

048 Vaisala — 50 Years of Experience

. ———

CONDIC 100 - THE ONLY

COMMERCIALLY AVAILABLE

CABLE MONITORING SYSTEM

THAT IS

*B.T. APPROVED>

8
TECHNOLOGY ‘}\6"\?<><><><A>>>

MAKES THE 2><> oA
DIFFERENCE | %
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Vaisala (UK) Ltd. Cambridge Science Park, Milton Road, Cambridge. CB4 4BH. TIx 817204 VSALA G Fax: 860988
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THE ELEMENTS OF SUCCESSFUL

TELECOMMUNICATIONS

High-quality, high-reliability products from BICC-
VERO: card frames, backplanes, power supplies and

enclosures, are the elements of successful
telecommunications.
Already used by British Telecomiin large

contracts for electronic exchanges, cable television,

business systems and computer development

systems, BICC-VERO components — either individually
or as custom assemblies — provide the solid base on

which to build your telecommunications systems.
Contactus now for more informationon our

comprehensive range of products.
Forimmediate action, phone: 04215 60211

(South) or 0744 24000 (North).

Or write to:

BICC-VERO Electronics Limited,

Flanders Road, Hedge End,

Southampton SO3 3LG.

Tel: 04215 66300.

Fax: 04215 64158.

Telex: 477984.

LEADERS IN ELECTRONIC PACKAGING TECHNOLOGY.
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The Telstar
satellite.

Right: aerials 8, 9 and
10 at the rear of.the
station are devoted to
experimental projects,
including the
assessment of new
satellite earth station
performance. Aerial 10,
with its distinctive arm
(foreground) is of offset
Gregorian design,
named after a Scottish
mathematician.
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The essentially asymmetric form of horn
attennas made protection from winds necessary;
hence the radomes. But when radomes became
covered with snow or rain they weakened the
already minute signals from the satellites.

Goonhilly’s ingenious balanced construction
was free from these problems and horn aerials in
the United States and France were retired from
commercial operation long ago but Goonhilly 1
is still operating.

As the world realised that the Telstar
experiment had been a success, it sought to
exploit the commercial possibilities inherent in
satellite telecommunications. The first
operational communications satellite in a
geostationary orbit, Early Bird, was launched in
1965 by the newly-formed Intelsat organisation.

By 1969, three such geostationary satellites
provided global coverage, and commercial
satellite communications were up and running.
Goonhilly was not left behind and the satellite
earth station remained one of the lead runners
in.that race throughout the 1960s and 70s.

Striving

Once communications via geostationary
satellites became possible, Goonhilly wasted no
time in striving to increase such capabilities.
Indeed, Goonhilly has a proud list of “firsts’ it
can point to — it was first to broadcast live TV
from Europe to the US; the first to transmit
colour TV via satellite; and it was the first
European station to conduct tests on telephony
by satellite.

The earliest satellite communications
conducted through Goonhilly passed through
Aerial 1, which at the time of Telstar weighed
870 tonnes. In 1965, an extra reflecting surface
was added to make it suitable for Early Bird and
this pushed the weight up to 1,100 tonnes.

As the demand for transatlantic TV and
telephone transmission grew, Goonhilly grew
with it by building Aerial 2 in 1968.
Recognition of the demand for satellite
communications to the Far East resulted in
Aerial 3, finished in 1972. Aerial 4 was added in
1978, to meet ever-increasing demands for
transatlantic capacity. As the 1980s progressed,
demand for specialised satellite communications
grew, and Aerial 5 was built in 1983 to provide
satellite links to ships, as part of British
Telecom Intemational’s contribution to
Inmarsat.

Goonhilly grew not just by adding aerials but
also by leading the way in developing
technologies to increase the capabilities of its
large, open dishes.

Aerial 6, completed in 1985, has the largest
reflector of all (some 32m) and was also noted
for being the first ‘dual-frequency’ aerial able to
both transmit and receive on two frequencies
simultaneously. This new capability doubled
potential capacity.

Aerial 4, completed earlier, was also one of the
first in the world to take advantage of the 11/14
GHz frequency immediately it became available
for business satellite communications.

Indeed, Goonhilly continues to function as a
springboard for advances in satellite
communications. Aerial 7, built in 1983 and
originally used for leased TV circuits, will soon
be the link between phones on the ground and
air passengers on long-haul journeys. People
will soon be able to place a call from the comfort
of their aeroplane seat, cruising 40,000 feet
above the Atlantic.

Aerial 5, used for Inmarsat links by ships at
sea, was recently modified by Goonhilly’s own
development group. The aerial’s operational
control and guidance system were totally
reworked to increase reliability of service, and to
allow easier maintenance.

Goonbhilly is now using one of the most
advanced new developments in digital satellite
communications - TDMA/DSI. Standing for
Time Division Multiple Access/Digital Speech
Interpolation, the letters represent a great
advance in the efficiency of earth stations. With
TDMA, signals are grouped and sent by time,
rather than frequency. Based on the principle
that during the average phone conversation
either party is only speaking one-third of the
time, DSI allows groups of signals to be sent
during the lapses.

Capacity can, therefore, be quadrupled, and
Goonhilly 6 has been equipped with a TDMA/
DSI system. Some exports believe that hy 1990,
30 per cent of Intelsat’s global traffic will be
carried by TDMA/DSI, as well as all of
Eutelsat’s telephony.




Goonhilly is also leading the way in developing
the new generation of satellite dishes that may
eventually supplant the traditional parabolic
open-dish aerial. Known as the Offset
Gregorian dish, Aerial 10 is based on this design
which was originally conceived in the mid-
1960’s when a number of possible designs were
considered.

Having a round dish which is very shallow, the
Offset Gregorian has a distinctive ‘arm’ which
has a small reflector at its end, facing the main
dish. Signals are transmitted from a feed above
the dish and are reflected by the small reflector
back to the main dish, which then focuses the
signals into space as a parallel beam.

The new design allows for greater precision
and efficiency in signal transmission because the
support structure of the main reflector is not in
the path of the microwave beam, as it is with the
parabolic open-dish aerial. These improvements
in signal quality indicate that the Offset
Gregorian may well be the aerial of the future
and Goonbhilly is developing the technology to
ensure that it plays an important role.

As time passes the new technology flourishes,
Goonhilly, and other installations like it, will
continue to increase their capabilities and
capacity. At present, the only obstacle standing
in the way of vastly increased capacity is the
ageing of satellite technology. The Intelsat V
series, which is the mainstay of the present
Intelsat network, is rapidly ageing.

Designed nearly ten years ago, the satellites no
longer have the capacity to meet the potential
demand that exists for their services. Intelsat
VI, which has a much greater signal capacity,
has been indefinitely delayed due to the Space
Shuttle disaster and the problems with the
European Ariane rocket.

Goonhilly is a remarkably enduring tribute to
modern technology. Located on the Lizard
nature reserve, and surrounded by rare species
of plants and wildlife, the earth station has
played a major role in the birth of commercial
satellite communications. And the Goonhilly of
tomorrow will play a key role in creating and
maintaining a global, digital, commerical
satellite communications network.

Left: TV presenter
Raymond Baxter
introduced the Telstar
story in 1962 and has
maintained an interest
in developments at
Goonhilly ever since.

Inset: an example of an
early ‘horn’ antenna.

Mr S Bates, an
Americanjournalist,
wrote this article during
a period of secondment
to the British Telecom
International press
office.
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Because when you’re choosing

DATA cable, quality really counts

When 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.

Thats 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 N
rarige is increasing all the time. Our
research and development departmentis
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, Buchinghamshire.
HP13 5DR. Tel: 0494 450371.
Telex: 83142.

Fax: 0494 450573.

YES INEED INFORMATION ON
NEK COMPUTERCABLES. PLEASE
RUSH ME THE LATEST CATALOGUE.

NAME:
COMPANY:
ADDRESS:

NEK Cables I.td., Chepping House, Temple End,
High Wycombe, Buckinghamshire. HP13 SDR.

I

|

| POSTCODE: TEL:
I

| Tel: 0494 450371, Telex: 83142. Fax: 0494 450573,
|



An analysis of the
existing computing
facilities within
British Telecom’s
Trunk Network
Operations (TNO)
has recommended
an Integrated
Computer System
(ICS) to share
information
between a common
pool of users. The
system will heip
network planning
and management
and will enable the
business to keep
pace with customer
requirements.

Systems designer Len
Marshall uses the
‘'mouse’ to

up-date network
information on the
prototype system at
Euston Tower, London.

Betow: nodes and
network links can be
shown on a map of the
UK in a variety of ways
to help with the
planner's job.

PICK DESIRED SELECTION
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Anthony Pigott and

Len Marshall
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omputing services are provided for
‘ Trunk Network Operations by Business

Services Information Systems Division.
The Advanced Systems Unit has been looking
at the potential of graphics facilities as part of
the Integrated Computer System because
interactive graphics can help users to interpret
and update informatien mere easily.

The traditional method of communicating
with databases is by typing into a keyboard.
Output information is usually displayed at a
computer terminal or printed in the form of text
and tables. The amount of information
produced can be enormous, with the result that
it is time-consuming to read and understand.

PICK DESIRED SELECTION




The process of interpretation can be improved
if data is presented to the user in a form, such as
a drawing or a graph, which is more readily
understood. Information presented on a
computer terminal in this manner constitutes a
graphics display.

The whole process can be taken a stage further
and instead of typing information into a
keyboard, the user can interact directly to
modify information in the graphics display.
These modifications can then be transmitted to
update the information in the database — a
process known as interactive graphics.

Display and interactive graphics will help
TNO users to plan and manage the network
more effectively. Initial work has involved
identifying the range of users of computer
information, across the divisions within TNO,
who could benefit from a graphical interface.
Many users will have common needs, others
will have specialised and sophisticated
requirements.

A major activity within the Advanced Systems
Unit has been the development of a working
prototype network graphics facility. The
function of the prototype has been to
demonstrate interactive graphics with two aims
in mind:

@10 develop a design philosophy which is
flexible and, as far as possible, hardware
independent to meet a diversity of needs at
reasonable cost.

@to demonstrate the type of displays and
interactions, which can be performed with
current technology, on small computers.

Network Display Graphics are one of four
relevant graphics applications. They provide an

| CCT DISTIMTION BY RAE T
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alternative to alphanumeric displays and involve
the production of maps or diagrams showing an
extract from applications databases. Detail levels
can vary from a schematic network display of
the whole country to a detailed Ordnance
Survey map of an area down to street-level.

Feature

Interactive Network Graphics provide the
additional feature of being able to access and
update the database by direct interaction with
the graphics display.

Business Graphics give the ability to produce
graphs, bar-charts, histograms and pie charts to
display descriptive statistics. They can be used
in project management control when block
diagrams and critical paths are useful.

Equipment layout graphics allow for
equipment in say, repeater stations, to be
presented down to rack, shelf and possibly
component level.

The improvement of the coherence and the
manipulation of the vast amounts of data stored
in databases is of primary importance to British
Telecom’s activities.

A mainframe approach is one of three possible
solutions and consists of a direct link between a
graphics terminal and the mainframe where
software is required to handle graphics
manipulations. The appreach has an advantage
in that it accesses the database directly, but it
can also put significant overheads on the
computer processor resulting in a degraded
performance for other users.

Stand alone systems do not provide on-line
access to the database. Their main advantage is

that excellent graphics facilities can be provided >

| TDH HEROR FREOUIADDHTS
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Important planning
information can be
presented simply and
colourfully by the
system as this block
diagram shows.

Mr A Pigott is head of
B8T’s Advanced
Systems Unit and
responsible for the
provision of advanced
computer systems.

Mr L Marshall is a
systems designer in the
unit and involved in the
development of
interactive computer
graphics.
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and no drain is placed on mainframe
performance. But there are problems in
maintaining data integrity — it is easy for data
to become rapidly out of date and stand alone
systems cannot easily provide an on-line
updating facility. They are also relatively
expensive and inflexible.

The third solution is the use of intelligent
graphics workstations which are connected
directly to the mainframe database, replacing
the standard mainframe terminal.

Like the mainframe approach, the
workstations have the advantage of direct access
and flexible design places no restrictions on
possible applications.

A prototype has been developed comprising a
microcomputer running the UNIX operating
system which has a communications link with
British Telecom’s computer centre at Watford.
The user is provided with an alphanumeric
keyboard and terminal; a high resolution
graphics display; ‘mouse’ and digitising tablet as
the input devices, and a plotter.

Using the prototype, TNO network capacity
planners can collect and examine all demands
for network capacity, assemble them into
suitable planning modules, load them on to the
current planned network and examine and
resolve the resultant shortage.

Immediate

Their work can be best represented graphically
rather than in data tables and the system allows
interaction with the network display to provide
immediate interpretation of routing alternatives.
Network statistics can also be displayed in the
form of business charts.

Users can:

@ display the network superimposed on a map
of the UK

@display an area of the network in a specified
‘window’

@ pan around to adjacent areas of the map
@update routes and display associated text

@ display network statistics in the form of
business charts .

@obtain a paper plot of the screen.

The prototype has been successfiil in
demonstrating the feasibility of the
workstation’s modular approach which allows
the system to be interfaced with other data
sources. One example is its ability to display
topographical maps using video-map
technology and to superimpose network
graphics informasion.

The next stage of development will be to
establish more detailed definitions of user needs
and the types of tasks they have to perform.
Work is in progress to compile a detailed
specification of the system (using the prototype
as a demonstration tool) and to clearly identify
possible benefits.

The development of flexible man-machine
interfaces will allow users to make more efficient
use of the large amounts of information
presented to them and will help them to keep
pace with growing customer requirements.
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APP ROVE D for connection

to telecommunication systems specified
in the instructions for use subject tothe
conditions set outin 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 .PBesson

ST JOSEPH'S CLOSE, HOVE, EAST SUSSEX 8N3 7E2 ENGLAND
TELEPHONE: BRIGHTON (0273) 722651 TELEX: 877601

A DIVISION OF CRYSTALATE ELECTRONICS LTD

Relying on surgearrestersis fine. Provided you can rely in materials and construction techniques. That’s why they
on your surge arrester. lead the world.

Its failure could have catastrophic consequences: There’san MOV type for every purpose —from heavy-
damage, downtime —even fire! duty lighting protection to low-voltage data protection.

That’s why it pays to fit only the best. = = MOV surge arresters: not only smaller,
And that means MOV, / N fafstcr and more readily availablc-but

MOV’s range of gas-filled surge = s safer.
arresters are the product of years of RRD 27 BTN — Our reputation depends on it!

A MEMBER OF THE GEC GROUP

The safest surge arresters in the world.

The M-0 Valve Company Limited, Hammersmith, London W6 7PE. Tel: 01-603 3431 Telex: 23435 Fax: 01-602 3365.
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The CL680 line test system from Vanderhoff is just
the kind of state-of-the-art product you would expect
from one of the leaders in the industry. Consisting of

one or more master stations and exchange located
remote test units, the modular CL680 provides a cost
effective means for centralised routine and
automated fault testing of customer lines.

Made under licence from Badger — a division of
TTI — it's so easy to use it practically runs itself, yet

offers as wide a range of tests and facilities as you
could possibly wish for. These include:

Automatic tests with call queuing, supported by
user assigned diagnostic messages and line
termination statements. Parametric single-shot or
camp on repetitive tests. Field personnel access with
synthesised speech report back. Automatic routing
programmes under full user control.

Needless to say, all this means you can identify




Theend
of theline

for faults
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faults accurately, reducing maintenance costs and
improving the quality of service to your customers.

If you would like to hear more about the
remarkable CL680, call Denis Webb on 0203 341111.

®, ite to him at: : '
r WV:IJﬁerP:;nHGCommunicafions Limited va.nderh()ﬁ

Bermuda Road, Nuneaton, Warwicks CV10 7QF

Tel: Nuneaton (0203) 341111, Telex: 311563 VANCOMG  In the vanguard of telecom technology |



January 1987 saw
the launch of a new
on-line information
service from
British Telecom
Yellow Pages
called Electronic
Yellow Pages
(EYP) - a classified
database
containing
information on
products and
services. EYP is
not seen as a
substitute for
Yellow Pages but
an enhancement to
it for the growing
number of
customers with
access to terminals
and it represents
the results of over
two years of
research and
development work.

Cierical officer Sue
Heathfield keys in an
advertiser’s copy — 90
per cent of EYP’s
advertisers do not have
their own terminal
facilities.

Opposite page: author
Or Eddie Cheng
(standing) and product
manager John Spencer
discuss an advertiser
recruitment campaign.
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Let our fingers
do the talking!

Eddie Cheng

ELECTRONIC
YELLOW
PAGES

telephone line. Electronic, on the other hand,
offers up-to-date information and the ability to
hold large amounts of information without a
physical storage problem.

As both forms have distinct characteristics,
BTYP decided that, initially, the electronic
directory should act in synergy with the printed
product and not as a competitor or a substitute.
EYP, therefore, is offered as an enhancement to
the printed product and advertisers are
encouraged to participate in the pilot trial of this
new medium by being given free allocations of
frames on which they can publish information
about their services and products.

or many years now, a number of

elecwronic publishing ‘gurues’ have

predicted the demise of print with
advances in the electronic media. British
Telecom Yellow Pages does not believe that this
will happen in the near future and is confident
that both types of publishing will have differcnt
roles to play in order to meet different needs
and requirements.

For example, if users know what they are
looking for, print could certainly be faster to
locate information then electronic. The printed
versions are more portable and disposable than
an on-line terminal which requires access toa |




Once the idea of EYP was conceived, the first
task was to define the product and its terms of
service. It was decided that the product should:

@ be available to a multitude of users

@ be free from usage charge as far as
possible

@ be up-w-date and comprehensive

@ be simple, easy and fast to use

@ represent ‘low risk’ for YP advertisers, the
majority of whom have no experience of
electronic publishing.

Another main consideration was that Yellow
Pages is essentially an information medium
through which advertisers inform users about
their location, products and services and that
EYP should be no different from this. The
major difference between YP and EYP is the
way in which information is delivered and being
‘updateable’, EYP can easily accommodate
volatile data such as fluctuating prices and
details of special offers.

Although updated information is important
much remains inherently static. A museum, for
example, is likely to have the same address for
years but its opening times and details of
exhibitions on display will vary from season to
season. EYP, therefore, must carry static as well
as volatile information to be an effective
medium.

Structured

One of the most important issues to consider in
database construction is the way in which
information is presented to the user both in
visual format and logical sequence. After
months of testing and consumer and advertiser
panels, it was concluded that user familiarity
was important and EYP should therefore be
structured in a similar fashion to the printed
product — using the same coverage area and
classification headings. Testing also revealed
that searching is best served by a mixture of
‘prompted routes’ in terms of keywords and
direct access.

EYP uses two categories of keywords — locality
and classification. In terms of locality, all major
place names are available as keywords on the
system under the appropriate Yellow Pages
coverage area. This means that a user identifies
the coverage area by entering the location as the
keyword and the system will automatically go to
the appropriate YP coverage area.

Entering Farnham, for example, will take the
user to the Guildford directory area. The
system has a major advantage in that the user
does not have to know the correct name of the
directory which covers the town.

In the process of searching against different
classifications, the headings used by EYP are
identical to those used in YP. The system also
accepts short forms and cross-reference titles.
Once a heading has been selected, the service
will offer routes to allow the user to extend the
search into related subjects and other coverage
areas.

To be available to as many users as possible,
EYP has to be accessible over the public
switched telephone network (PSTN). This [

The EYP System

ﬁ
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A selection of literature
aimed at encouraging
new advertisers.

ELECTRONIC
YELLOW
PAGES

Dr E HL Cheng is new
media services
manager for British
Telecom Yellow Pages.
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means that the mode of transmission must be
asynchronous and ASCII was chosen as the
transmission code. The speed of access was also
considered and it was decided that the system
must support modem speeds at 1,200 baud and
below. Once this decision was taken, the next
step was that EYP should be able to support
teletype and videotex terminals.

Making the ‘dual standard’ decision was easy,
but implementing it was more difficult because
videotex and teletype have different display

formats and to accommodate both types of
terminals, normally means holding two versions
of the same information.

After months of testing, it was decided that a
simpler solution was to use basic videotex frame
formats and commands with the extra control
information for teletype superimposed over the
frame template. Although this solution requires
the two different types of terminals to dial
different access ports (telephone numbers) the
information only needs to be edited once.

EYP will initially carry information covering
the whole of London, Guildford, Reading,
Watford and St Albans. Once established, it is
expected to extend its coverage and it will
eventually offer a national database gencrating
substantial advertising revenue for BTYP.
Users within the EYP database coverage area
will find fuill access information published in the
back of their 1987 edition of Yellow Pages.
There is no charge to use the system other than
the cost of a normal telephone call.

Users living outside the initial EYP coverage
area who wish to access EYP should contact
Helpline (0734 506259) for a copy of the user
instruction and their EYP access code. EYP is
also available as a Gateway service on Prestel.

SPECIALIST CASES

FOR BRITISH TELECOM COMMUNICATIONS p.lc.

Kinsman/Regent 245/247 Console Kit

Merlin Emblem (526 16)
Merlin Marquis

(56022)

Herald ‘C' P.C.B. Case only

CT2425
Cheetah T| x P.C.B.

Viceroy Powerpack Kit
All to BS. 5750 standard

‘For further information or to discuss your
specialist requirements phone John Dixon:-

T&D Cases Limited, 28 Ryde Avenue, Clough Road, Hull, North Humberside, HU5 | QA. Telephone (0482) 442296/7

Tonto Diagnostic Kit
Tonto Printer Kit
Ensign Kit
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Dial direct or see Prestel
page 3813:

British Telecom's new Electronic
Yellow Pages (EYP) service. It's

available by direct dial or via Reading (0734) 585151
l Prestel Gateway. for 1200/75 baud rate (videotex)
| Reading (0734) 586255
for 300/300 baud rate (teletype)
® Free of user charge’ )
Reading (0734) 597231

® Unique keyword search facility for 1200/1200 baud rate (teletype)

L E_'-_ily’ to-1ina intormation Further detalls can be found in this
issue or onthe EYP Helpline on

Reading (0734) 506259

® Up-to-date and comprehensive )
British
L1 [ ]
TELECOAM
L ]
Electronic Yellow Pages, British Telecom Yellow Pages, Queens Walk, Reading RG1 7PT

*Electronic Yellow Pages, EYP and associated logos are trademarks of British Telecommunications plc 1 Normal telephone charges apply. When accessing via Prestel, standard charges will apply.
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BRITISH TELECOM MICROPROCESSOR SYSTEMS

The Martello Range of
STE bus products
IS growing

68000 CPU + 6MBytes

8085 CPU + 96kBytes

High Resolution Graphics
U21/23 modem

Parallel 1/0O

4 port buffered serial 1/0
Arithmetic processor

Date/time

Twin 3.5” floppy disk subsystem
Disk controller

Inquiries: Geoff Inett 0473-642933
British Telecom Research Laboratories
Martlesham Heath
IPSWICH IP5 7RE

Martello is a Trademark of British Telecom plc
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One of the most important improvements
to British Telecom’s overall level of service
will, without doubt, be the introduction of
Customer Services Systems (CSS). As
outlined in the British Telecom Journal
(Spring, 1986) CSS involved the installation
of a new mainframe computer in each of
BT's 30 districts to simplify dealings with
the public and to improve management
control and financial procedures.

Delays in implementation have been the
subject of press criticism and decisions
have yet to be made about the
specifications and origin of equipment to
be used nationwide. But a trial CSS
exercise in part of Thameswey District has
been followed by the introduction of
complete CSS in Liverpool and South
Wales and there is already positive
evidence of the benefits of the system.

The creation of a new workable system
in pioneering Thameswey took several
months and a backlog of material
accumulated which had to be put into the
system. This in turn led to staff, trained in
new techniques, becoming ‘rusty’ before
their expertise could be utilised.

The lessons learned have been put to
good effect in the first trial areas, and, as
knowledge and experience snowball, a
national version of CSS looks set to
dramatically enhance the company’s public
image. it will boost the ‘Front Office’
concept in which customers will deal with
a single enquiry point for such things as
complaints, billing and orders instead of
being passed ‘from pillar to post’ in a
bureaucratic system operating within rigid
confines.

L

Computer operating
W consoles on the
"‘bridge’ which
houses Liverpool
District's CSS
computer.
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Top: Liverpool's
mailing and
enveloping machine
for CSS bills.

Above: data
processing officer
Tracy Forrester
checks Liverpool's
laser printer used for
producing bills.
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Customer Service Systems (CSS) went live in
ILiverpool District on Monday 3 November last
year and was immediately available to all the
District’s customers — Liverpool has about
625,000 exchange connections and is about
twice the size of the part of Thameswey District
which went live some nine months earlier.

The system was switched on at 7.30 am and
the first order was taken five minutes later.
Some 1,250 orders were taken on the first day.
Details of the orders taken are now passed
automatically by the system to installation
offices, exchanges and directory offices.
Engineers’ works instructions are also printed
off by the system at the appropriate locations.

Staff are now using the system to deal with
customers’ billing enquiries and the ready
availability of information on customer accounts

and payment histories on terminal screens is
making their work much easier and quicker than
before.

There are about 900 terminals in the District
and on average about 400 users are logged on to
the system at any one time. Response times so
far have been excellent and the aim is for the
system to be available for the inputting of
information from 7.30 am to 5.30 pm daily,
Monday to Saturday.

All users of the system have taken to it with
enthusiasm. They have been particularly
impressed by the ease with which information
can be entered and displayed, the clear screen
layouts and the reduction in the amount of
paperwork.

No significant problems were encountered in
the first bills to be produced by the system and
15,000 bills can be produced every day, five
days a week with a maximum run of about
19,000.

Backlog

At Thameswey, where data conversion from
the interim systems to CSS was being
attempted for the first time, it was a
considerable time after the interims were
switched off before a usable CSS database was
produced. This meant that a large backlog of
work had built up by the time CSS went live.

Liverpool has not had to suffer this
disadvantage, the gap between the interims
being switched off and CSS going live was the
scheduled four weeks.

Trial database conversions began in Liverpool
in February 1986 and the first work was done
on Schema 30 but this switched to Schema 40,
the latest MV S version of the CSS application
software, as soon as it became available. The
District’s policy was to carry out its trials on
versions of the software which resembled the
‘day one’ version as closely as possible. The
equivalent of one and a half complete
conversions were carried out before the
go-ahead was given to switch off the interim
systems.

Liverpool’s interims were held at four
Multi-Access Data Centres (MADCs): Derby,
Rochdale, Cardiff and Leeds. The final outputs
of meter readings, amendments and closed
orders were completed two days before the last
bills and reminders were output and the
conversion process began when extracts of data
held on Customer Rental Records (CRR) and
the New Billing System (NBS) were taken the
next day.

During the conversion period, Liverpool
received much help and cooperation from the
MADC:s and from other Districts.

The pressure was on right up to the last
moment and just 48 hours or so before CSS was
due to go live, an attempt to load information
extracted from the Merchandised Order
Handling (MOH) system, one of the interims,
failed.

The problem was identified and rectified at the
DISU during Saturday and Sunday but this



led to a great deal of last-minute rescheduling of
work. Finally, late on Sunday evening, the
information was checked again and, after a
minor discrepancy was sorted out, it was given a
clean bill of health.

Over the next few months Liverpool will be
introducing new applications and facilities, such
as repair handling and line testing, and will be
moving towards the start of Front Office
o

operation.
) &

On Monday 17 November 1986 CSS was
introduced in South Wales to some 1,200
registered users in the East and South Customer
Service Areas (based on Cardiff and Newport,
respectively}, serving some 454,000 customers.

Despite all the build-up to CSS, the
introduction of the system took place quietly
and without drama.

It is true to say there was some apprehension
amongst staff about going live on the new
system even though they had been thoroughly
trained and had practised its operations. But
they were generally excited and enthusiastic at
the prospect of using CSS, and once they
actually used it their confidence grew rapidly.

Staff from the District training team, the
District User Group and the National User
Group were drafted in to help overcome any
initial problems. The technical expertise of the
DISU staff was also called upon to provide
support for end users and this meant that early
problems were quickly and effectively resolved.

For many staff the change-over was
accompanied by a nunber of other major
changes. Many people moved into new office
accommodation that had been used for training
only a week previously. New telephony systems
were introduced and staff needed to familiarise
themselves with all these changes and deal with
customers using CSS.

In the event, the changes worked very well.
Sales staff were taking live orders on the system
from the outset and, by the end of the first day
840 orders had been taken and approximately
113,000 transactions used. During the first
week, these figures steadily increased to nearly
1,000 orders a day and over 190,000
transactions used at an average mainframe
response time of one second. By the end of the
week the system was handling an average of
250-300 users concurrently and the growth
indicated increasing levels of staff skill and
confidence in the system.

There are currently 31 British Telecom
development staff seconded to ICL to work on
the MVS to VME Conversion of CSS software.
BT staff have been seconded to ICL on the
project since June 1985.

ICL took delivery of the latestMVS version of
the CSS application software, Schema 40, on 31
October 1986, and the combined ICL/British
Telecom team are in the process of converting it

to run the ICL version of CSS.

Hardware has been bought in accordance with
a philosophy of dual-sourcing: CSS will
eventually run both on the IBM 3081 series of
mainframes (using the OS-MVS operating
system) and ICL’s mainframes (using a VME
operating system).

The picture shows John Mills, a BT senior
analyst, working atICL, Feltham.
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You can carry a whole
measuring system in yeur
pockets when you use
Wandel & Goltermann
instruments. Private circuit
line-up is made even easier
by using a complete
generator-receiver setup
housed in super lightweight
cases.

Firstin the field and world
leaders in the design of
pocket level meters including
the smallest ever
psophometer, Wandel &
Goltermann offer a

) The name for

comprehensive
range of instruments
for the critical
measurement and the
monitoring of telephone
and data circuits.

Also included in the range is
a pocket-sized optical power
meter.

Each instrument weighs
around 500 grams and is of
robust construction for field
use. Features include
automatic digital level
readings with 0.1dB
resolution and Nicad or dry
batteries with alternative
a.c. adaptor/charger.

Wideband Leve! Meters:

PM-10: 80Hzto 20kHz, —50
to +10dBm, internal 820Hz
test level generator. PM-20:
15Hz to 20kHz, —50 to
+30dBm, 0 to 100V d.c.
PMP-20: CCITT weighting
filter, —85 to +10dBm.

Level Generators:

PS-10: 200Hzto 4kHz, 10
fixed frequencies,
sweepable. PS-20: 20Hz to
20kHz, 30 fixed frequencies,
level settings in 0.1dB steps.

Optical Power Meter:
OLP-1: 850, 1300, 1550nm,
—60 to +3dBm.

For agreat variety of problem-
free measurements in
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laboratories, broadcast and
recording studios, test
departments as well asin
field service, Wandel &
Goltermann pocket-sized
level measuring instruments
offer many useful advantages.

Write or telephone for
information on the complete
range.

Wandel &
Goltermann Ltd.

Progress House
412 Greenford Road
Greenford
Middlesex UB6 9AH
Tel:01-575 3020
Telex: 934489

precise measurement.



1tel are more than just

a major designer and
manufacturer of business
telephone systems for British
Telecom. So much more that
in 1986 BT bought a 51%

stake in the company for over
£180 million.

What did you get for the
money?

A partner. One that does
business all over the world -
and whos already a number
one supplier of PBXS in the
highly competitive US
market.

An innovative ally acting as
a complement to yourselves.
A corporate colleague.

Heres to the future.. . . ..

users who might expect re

ne of the curous anomalies of telecommunicetions
Govemnment is thet it has to establish  choice and higher prices.

mechanisms 10 protect the citizenry One member, Mr O.P. Thomson. co nsidered *-
from scts against the public imerest. merger should not be allowed tn

aven when thoss scts sre committed the undertakings ~°~
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Q. Just who are
Mitel anyway?

A. Well, since you

asked. . ...

@MITEL

COMMUNICATIONS ANSWERS
THAT WORK . . . FOR YOU.



With a new digital
exchange coming
into service every
day, British
Telecom has had to
overcome
problems in
connecting new
and untried
exchange systems
into the network. A
low-cost
monitoring device
has been
developed to help
with the job and,
after successful
trials, is ready for
widespread use

£
i \
:I N\

Dave Cushion

he exchange modernisation programme

under way throughout the country, in

which System X and AXE10 units are
being installed under contract, has highlighted a
number of problems.

As a result British Telecom’s London Regional
Exchange Planning Group approached the
predecessors of the London Service
Organisation (I.SO) Network Services Division
to find a solution.

throughout the Prototype equipment was produced by
country. BT/LSO and Burdett Engineering Limited, of
Crayford, Kent.
The advantages of this equipment were that a
digital system could be lined up in its working
state prior to availability of the exchange
equipment and failures could be monitored and
dealt with as they occurred.
The new monitor gave confidence that the
Typical 'Distant End’
connections l 2 Mbit/s Digital Line Systems
[ | Connections to the rear
PCM £ I > of the PCM Monitor
Multiplex 4
P < 4
Transmit to < I T{d
. Receive Loop T
{ B i
T
' = R
T
TXE Digital distribution
Exchange ¢ frame P R
T
@ ’
R
S > Ll
]' |
\ 4 I~ ’
Digital Path used to syn‘Ehronise ey,
ineiFEN Montor, - Typical Connections to
=5 | ~ :
the PCM Monitor
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network was working and did not require
re-testing before the exchange was
commissioned. The Mk 1 equipment, although
effective, proved far too expensive at £20,000,
and was re-designed by BT/LL.SO. A Mk 2 was
produced by Burdett Engineering at £5,000 - a
sumn that can be recouped in man-hours alone in
a couple of months.

Ten of these purchased by BT/L.SO for
London districts received an enthusiastic

evaluation as a result of which 40 have been
ordered to date for L.ondon, and 70 for other
districts.

This equipment —a pulse code modulation
{PCM) system monitor — has enabled districts
to advance their TXD programme and achieve
carly ready-for-service dates. The monitors so
far distributed throughout the country are
functioning well and some are also working to

Some of the stages in

ll the manufacture of PCM

monitors at Burdett

1 Engineering Limited, of

Crayford, Kent. The
pictures show (far left)
the assembly of a line
distribution mother
board, (centre) line
card matching
transformer testing and
(right) socket-to-socket
inspection and

d measurement.

Opposite page: the
PCM manitor in use at
Baynard House,
London’s main
switching centre. The
picture shows
commissioning
engineer Bob Carter
connecting a circuit
from the exchange’s
distribution frame to the
monitor.

Transmit and
Receive Ports

PCM Monitor

Sync
out in

5ol

s - a
eSCrl

he problems of connecting untested
I equipment to the network include the
display of permanent alarms at the
distant end and a lack of any effective means of
monitoring the system.

A temporary solution was to loop the 2 M/bit
path at the digital exchange after its multiplexer
had been commissioned.

But this did not completely overcome the
distant end alarm or monitoring problems
because:

@ the distant end multiplex cannot be left in a
‘ready for service’ condition in either slave or
master modc without causing alarms to occur or
the need for costly re-strapping

@ signalling cards cannot be left in a ‘looped
back’ state as this causes damage to relays

@ the TXD staff would not be aware of any
faults to either the 2 M/bit path or a multiplex
in the event of a failure.

Under the new system, monitoring is achieved
by providing alarm states including loss of
input; alarm inhibit signal; frame alignment fail,
and distant alarm.

An additional warming light is provided to give

higher order and fibre-optic line systems.

Mr D L Cushion is an
assistant executive
engineer with British
Telecom’s London

¥ Service Organisation.

il
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a ready indication of a loop condition on
the 2 M/bit path.

Each port is accessed by the equipment on a
time-shared basis for about two seconds. If an
alarm occurs the port display will stop on the
faulty port and give an alarm. Ports can be
enabled or disabled and their working status
programmed into the monitor’s memory.

Port selection can also be achieved manually
and an output is provided to allow a PCM testcr
246, or equivalent, to monitor the selected
incoming 2 M/bit signal.

The transmitted data on all ports is constant
and contains the information needed to
extinguish all alarms on any PCM-type
multiplex equipment.

As all PCM multiplexes must have their
timing derived from an incoming signal when
working to a TXD, the receive path of the
monitor looks for synchronised incoming data
and an alarm occurs if this is not so.

The PCM monitor Mk 2 is housed in a metal
cabinet with a lockable perspex door and can be
a permanent fixture or easily transported to
other sites.

(&3]



AT&T and Philips Telecommunications

THE PRINCIPLE BEHIND THE
SESS-PRX NETWORK MA(HINE

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
SESS-PRX. Although we prefer
to refer to it as ‘The Network
Machine: It is the latest and most
advanced development in the
area of pubslic 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

also meet the demands of ( '
tomorrow.

The Network w
Vlachine 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
administrationatany
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.

W

76



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
b, cfficiency and

,A profitability in any
"nM % network topology.

It can also look after the
needsofbusinessaswellasthose
of the private individual, with such
services like freephone dialing
and the powerful combination of
ISDN and CENTREX.

In fact, it offers more
features than any other system
currently available. So much so
that it's difficult to imagine any
advanced telecommunications
task that the Network Machine
cannot perform,reliably and cost-
effectively.

The 3ESS-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-

K l.-;

—1

liable partner in the formulation

- of a national telecommunications

network.

™ AT&T and PhilipsTelecommuni-

cations UK Limited. Swindon
Road, Malmesbury, Wiltshire
SN 16 9 NA, England. Tel.(06662)
2861. Telex. 42208 TMICMAL G.

AT&TAND PHILIPS TELECOMMU NVI_(ATIONS YOUR CONNECTION WITH THE FUTURE.

PHILIPS [
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The present overworked and
overloaded main distribution frame
at Hove exchange in South Downs
District.

Out-of-this-world
telecommunication problems
demand ‘Cosmic’ solutions and
one answer to serious physical
line congestion in some
exchanges could be the
COSMIC main distribution
frame now being installed at
Hove in South Downs District.

Customers’ lines are connected
into their local exchanges by
jumpering - engineers
connecting the lines into a main
distribution frame {MDF) - and
then on to the exchange
switching equipment.

But as time goes on with more
and more customers coming on
to the exchange or numbers
being changed, the mass of
MDF wiring and cabling grows
heavier and bulkier.

Eventually, jumpering wires
cannot even be pulled out
without insulation breaking
down and then the problem’
rapidly worsens as the old
wiring has to be left in place.

At Hove, with 70,000 cable
pairs to handle and about 1,000
number transactions (additions
or changes) a month, faults
have climbed to a third of the
area’s MDF failures.

The Americans hit the

solution

problem before the UK and
manufacturers AT & T -
Western Electric came up with
an entirely new MDF - the

Congestion—-the cosmic

COSMIC - which is now widely
used and has impressed British
Telecom engineers who have
been to the United States to see
it in operation.

National Director of
Engineering (Inland
Communications) John Tippler
has visited Hove with district
manager Tony Wyard to see
installation progress by BT
Fulcrum and the transfer to
Cosmic - the first installation of
its kind in the country.

Compared with the standard
BT frame, Cosmic is just
single-sided and is easily
accessible by jumpering staff’
who will be specially trained
and assigned for the work.

Initial installation work is less
and jumper wiring lengths
shorter. The frame has its
dedicated computer-aided
management and allocation
system to ensure the shortest
jumpering lengths and set up an
infallible record file.

All this keeps the MDF neat,
tidy, efficient and casy to work
on, even with many
transactions. Connections are
made quickly and accurately by
insulation displacement with a
specially-designed tool for
single-handed operation.

Cosmic construction is
scheduled for completion by the
end of February.

Director of Engineering John
Tippler (right) watches Cosmic
coordinator Chris Bonus making a
connection on the new COSMIC
main distribution frame at Hove —
the country’s first installation of its
kind.

The look of the future at Hove as
the Cosmic main distribution frame
take shape under temporary
inspection lighting for installation
teams.

Fibres on show

The Fifth Intemnational Fibre
Optics Exhibition and Conference,
which is being held as part of the
British Electronics Week at
London’s Olympia Exhibition
Centre from the 28th to 30th April,
1987, presents an opportunity for
telecommunications engineers to
update themselves on the latest
technology.

With Europe predicted to account
for one-third of the world market in
fibre-optics by 1991 and the UK
currently representing one of the
most innovative centres in world
fibre-optic developments — interest
in the event is high,

A strong technical programme has
been assembled for the conference,
and the 100 stands at the associated
exhibition include the vast majority
of UK companies involved in fibre-
optics as well as exhibitors from D>
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Do you need an
automatic changed
number interceptor and
announcer system?

Affirmative? Then Team 32 announcer systems have the cost-effective
answers, with field-proven digital technology in use throughout the BT network.

Firstly ... Team 32 may be installed with 1 to 4 digitai common message cards
each giving up to 1 minute of recorded speech - for level changes and
general service announcements.

Alternatively ... Team 32 may be installed with 1 to 4 subscriber line cards,
each able to process 16 changed numbers with a discrete announcement,
making between 16 and 64 individual messages.

Then again... Team 32 will accommodate any mix of digital common
message cards and subscriber line cards for a truly flexible announcement
facility. Just the ticket for any type of BT exchange.

Vi

EAnR A TADIRAN

Team 32... The flexible and high quality announcer answer

For further information, please call Mike Parsons on 0344-778844 or write to:
Dynamic Logic Ltd., The Western Centre, Western Road, Bracknell, Berkshire RG12 1RW
Tel. 0344-51915; Telex: 849433

aynamicanwlegic TADIRAN iR
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France, Germany, Japan and the
USA.

The conference will cover areas
such as local area networks,
advanced telecommunications,
components, optical sensors, and
business oppoctunities. There will
also be a one-day practical workshop
which will give participants an
opportunity to gain ‘hands-on’
experience of handling optical
fibres, measuring their
characteristics, and using them in
systems.

Many of the exhibits will
concentrate on products and
systems aimed at the
telecommunications market, ranging
from the basic fibre-optic cable —
through systems for splicing and
testing — to the hardware associated
with launching, detecting,
modulating and multiplexing signals
for fibre-optic communications.

Fibre for the future
A £50 million optical fibre network
linking British Telecom’s customers
in the City of London is now being
installed as the first stage in a major
prograrrune to introduce the most
advanced, singlemode type of
optical fibre into major business
premises. More than 60,000 km of
fibre will be installed over the next
year —almost enough to go around
the world twice.

The optical fibre network currently
being installed in London extends
from King’s Cross in the north to
Elephant and Castle in the south
and from Covent Garden in the
west to Wapping in the east. During
the next few years local optical fibre
connections will be extended to
major business customers located in
other parts of London, including
Docklands, and throughout the rest
of Britain.

About 100 Dealerinterlink
customers will be the first to use the
network and other services will then
be progressively provided through
optical fibre connections, including
telex, packet switched data lines,
private circuits, KiloStream and
MegaStream. Customers will also
be able to use their optical fibre
pipeline to connect with the public
switched telephone network.

Singlemode fibre is being used,
which provides virtually limitless
bandwidth for future services. This
means that there is no need to
provide additional cables when new
services are added.

Serving the sick
Chronically sick and severely
disabled customers and the
emergency services will continue to
receive a free priority service from
British Telecom when a new fault
repair and maintenance system is
introduced in April.

There will be no change to the
standard fault repair service which
customers receive as part of their
quarterly rental. This aims to
respond to fault reports by the end
of the next working day and, in
practice, nearly 90 per cent of faults

are cleared within this period.

The new system will replace the
present non-standard arrangements.
[t will allow customers to choose
from a range of options and will
enable British Telecom to meet its
licence obligation to provide a
priority repair service to certain
categories of customers nominated
by Oftel.

Memory bank cards
A credit card sized ‘memory bank’
which can hold up to 800 pages of
text as well as photographs is to be
supplied by British Telecom.

A licence to sell the tamperproof
cards — known as ‘LaserCards’ — has
been purchased from the Drexler
Technology Corporation of
California, which holds the patents
for the invention,

The LaserCards hold up to
2Mbytes of data — the equivalent of
800 text pages or eight photographs
—in a low-cost format.

British Tclccom is negotiating with
a major London hospital which is
considering the use of LaserCards
for holding maternity records.
Photographs of X-rays, sonic scans,
and medical notes can all be held on
the same card.

Other fields where the cards have
found application in the USA,
Europe and Japan include financial
payments and records, data
collection, distribution and security.

Islands venture

The Solomon Islands Government
is to set up a joint venture company
with British Telecom to run the
country’s national and intemnational
telecommunications services.

The new company will be granted
a 15-year licence to operate the
services.

A major feature of the agreement is
the construction of a domestic
satellite system consisting of five
earth stations located in the
provinces to link the main centres

“within the Solomon Islands. Such a

system is necessary because the
mountainous nature of the islands
and the distances between them do
not easily permit the use of multi-
channel terrestrial systems.
National telephone services are at
present operated by the Posts and
Telecommunications Division of the
Ministry of Posts and
Communications. The service will
be transferred to the new joint
venture company early in 1987.

Paging America...
British Telecom Mobile
Communications has reached
agreement with Metrocast, an
American telecommunications
concern, to provide the UK’s first
international paging service.

Under the terms of the agreement,
British Telecom’s UK radiopaging

B

A collect-a-card scheme
called ‘Copacard’ designed to
help youngsters appreciate
their public payphone service
and, at the same time to know
their local bobby on the beat,
has proved a big success in
South Wales.

British Telecom and the

-

South Wales police joined
forces to launch the scheme
with a million cards. To get a
card, youngsters stop their
local community policeman,
and, after answering two
simple questions about
emergency and police station
telephone numbers, are given

customers will be offered a single
pager that will provide coverage
both in the UK and in major towns
and cities of the USA and Canada.

Customers of the Metrocast service
in North America will, in turn, be
able to receive paging coverage in
the UK — again without the need to
change pagers.

The breakthrough has been
achieved through the development
by Metrocast — a joint venture with
Metromedia Telecommunications —
of a radiopager able to operate over a
range of different radio frequencies.
British Telecom has combined with
Metrocast to develop the service for
the UK paging network.

First AXE 10

A further milestone in British
Telecom’s £]1 billion-a-year
modernisation programmme has been
passed with the bringing into service
of the first AXE 10 digital electronic
local telephone exchange.

The exchange, installed to meet
growth in demand for telephone
service in Sevenoaks and district,
Kent, was supplied by Thorn
Ericsson Telecommunications Ltd.

The Sevenoaks unit is designed to
provide telephone service initially to
about 1,500 customers. It is
expected that these will be
connected progressively during the
next 12 months orso. >

Bobbies beat vandalism

‘. &

\ y
a card from a set of 36.
The scheme is the latest
initiative in the battle against
payphone vandalism which
costs British Telecom
£18 million a year.
Pictured is PC Mike Bartlett
with a group of eager
collectors.
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WHATS IN THE BT VAN?

A lot.

Fibre optic line termination cquipment for transmission systems.
Digital data networks and IBM compatible multiplexers for CSS local

communications. "
And a complete Focom product range for British Telecom’s customers. ¢

More than twenty BT offices are dealing with Focom, buying 22 i
innovative communication solutions that help to keep BT services & TR

on-line. & Name ...

Call the Sales and Marketing Department on (0532) 775757, P S
or cut the coupon, and find out what Focom can do foryou. o~~~

'P Siti
ps (9) 1L ¥ (077 St = - 2

F|O|C|O|M|sysTems PR ——
Focom Systens Limiled, Hunslet ‘Trading Estale, Severn Roadl. Leeds 1[S00 [BI.. @
Telephone: (0332) 775757 Telex: 55186. Fax: (0532) 71597 1. e WLNo o

4
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Extensions are planned for the
exchange and two remote centres at
Tonbridge and West Malling. The
combined system will grow to
provide a total of nearly 40,000 lines
before the end of the century.

The Sevenoaks exchange is the
first of 26 local AXE units ordered
by British Telecom and due to come
into service during the next 18
months. The next will be
Birmingham South, which is due to
be ready in spring.

Operation ‘Fastnet’
The Army has started to use
Fastnet, the £13 million digital
private communication system
supplied by British Telecom.

The first phase of Fastnet covers
the Army’s 50 largest sites, and with
30,000 planned extcnsions, is the
largest private digital network in the
country. The exchanges and their
digital inter-connections will form a
single integrated system, handling
telephonecalls, data, facsimile and
teleprinter messages.

Micros for the Navy
British Telecom has been awarded a
£2 million contract to supply the
Royal Navy with more than 300
specially adapted micro-computers.
The M4000 systems will be used
mainly for catering administration
and accounting, both on ships and
inshore establishments.

The M4000 is a standard British
Telecom product, but the system
accepted by the Navy has many

additional features. Capacity has
been increased, a special printer
selected, and other modifications
made to allow for conditions at sea.

The contract is British Telecom’s
first for major office automation
with the Ministry of Defence, and it
was won in competition with several
other companies.

Contracts

Beckman Industrial has been
awarded a £300,000 contract for the
supply of handheld digital
multimeters to British Telecom.
Evode Roofing Limited has won
two British Telecom contracts
worth a total of £ 45,000, for roof
refurbishments at major exchanges
in Dudley and Bromsgrove.
Pansophic Systems (UK) has
won a £360,000 order from British
Telecom for its report generator,
Easytrieve Plus, the world-leading
language for IBM systems. The
order covers all of British Telecom’s
IBM Customer Service Systems
(CSS) sites throughout the UK.
Pressac Limited has been
awarded contracts worth a total of
£3.75 million by the Consumer
Division of British Telecom. The
orders cover various components
and assemblies including ongoing
supply contracts for line jacks,
remote plug-in tone callers and
extension cords.

Rediffusion Radio Systems of
Crawley hasbeen givena £1.1
million order by British Telecom for
paging transmitters and racks.

STC has been awarded a £20
million contract to double the
capacity of British Telecom’s
directory enquiry service. STC have
again sub-contracted the installation
and maintenance work to
Computer Field Maintenance
Limited. British Telecom’s
Directory Assistance System (DAS)
will soon have the processing power
for 250,000 calls an hour instead of
the current 180,000.

STC and ICL have won an

£38 million contract from British
Telecom International to develop,
supply and install systems to replace
existing manual methods of
connecting and testing international
telecommunication circuits. BT has
ordered four automatic circuit
systems — known as automated
digital distribution frames — to
manage the connection of
international digital voice and data
circuits. The first system will be
ready for service early in 1988.
T-Bar has received an order worth
£225,000 for a DSM2001 digital
matrix switch from British
Telecom’s Customer Service
Systems at Exeter. Switching 600
V.24 ports, the equipment is located
at a new purpose-built site.

Latest test phones
Chesilvale Electronics Limited is
now supplying large quantities of
two new dual-standard engineers
test telephones to British Telecom.
The DSTS 2 is a development of
the standard test telephone, known

as the Tele 284A and differs in that
it meets USA standards. It also has
last number redial.

The DSTS 4, supplied to British
Telecom as the Tele 286A is a
replacement for the old Telephone
704. Itis the new field engineers test
telephone and again operates in loop
disconnect ancdd DTMF signalling
modes. Its internal batteries also
provide battery feeding to the line
whilst it incorporates many more
new features such as last number
re-dial in tone and pulse and off-line
memory retention.

Both instruments meet
environment reguirements and the
standard British Telecom drop tests.

Ideas in action

The winners of the 1986 British
Telecom New [deas Competition
(see autumn issue of British Telecom
Fournal), Geoff Wesson, an assistant
executive engineer, and his
Nottingham team certainly are
seeing their ideas proven.

Their suggestion, which fecaturcd
in the BBC TV programme ‘ldeas
Unlimited’, was for an Automatic
Network Analyser (ANA), which
uses the latest technology to detect
deterioration in the Public Switched
Telephone Network.

ANA has proved to be very
efficient in improving customer
service by speeding fault
identification. Rotadata who
developed and manufacture ANA
have supplied almost 70 systems to
BT districts so far. ==

THERE'S A WORLD OF CABLES JUST A PHONE-CALL AWAY

Duratube’ 1987 Catalogue contains full details of their extensive range of cables, including
Telecommunications, Datacoms and Control Systems Cable. Contact us now for your free copy.

Duratube & Wire Ltd Central Way Feltham Middlesex TW14 OXD Tel: 01-890 3453 Telex: 934316 Fox: 01-751 4518
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;‘MAKING LIGHT WORK OF INDICATION"

PCB LEDS

MARL INTERNATIONAL LIMITED

TELEPHONE: (0229} 52430 TELEX: 54100
FAX: 0229 55155

ULVERSTON. CUMBRIA, LA12 7RY, ENGLAND.
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BTR2511

THE SOLUTION
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RIFA Power Products in association with Campbell Collins
now offers a complete miniature DC/DC converter system
which meets both the transient andnoise protection
requirements of BTR2511.

The PC2511 is an input protection module which, when
used in conjunction with RIFA’s PKA range of DC/DC
converters provides telecommunications engineers with a
highly efficient, miniature power supply system meeting all
BTR2511 specifications. (Ext. cap. required).

From a nominal 24V or 48V DC input the units can provide
up to 3 outputs in combinations of 5V, + or —12V and + or
—15V. The maximum power rating per module is 40 Watts.
If you would like to know more about the PC2511 input
protection module, or RIFA's extensive range of 300kHz
DC/DC converters, simply clip the coupon or ring RIFA or
Campbell Coliins for your free data and application notes.

Campbell Collins IRREIFA

power products

‘RIFA Power Products, Market Chambers,
Shelton Squarg Coventry, CV1 1DJ.

Tel: {0203) 553647

Campbell Callins td 162 High St,
Stevenage, Herws, SG1 3LL
Tet: (0438) 369466

Name
Market Chambers, Shelton Square, ), 1ie:
| Coventry, CV1 1DJ. Sttty
Please send me further details on: Company:
| PC2511 input protection module Address:

| PKA range miniature DC/DC
| converters
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We deliver all the
Telephony

products you need
FROM STOCK

ANIXIER

Service is our technology

Electricai/Electronic/Communications
Wire & Cable Specialists
Business Communications Product Specialists
Telephone and CATV Supply Specialists

Anixter (UK) Limited
632-6521ondon Road, Isleworth,
Middlesex TW7 4EY
Telephone: (01) 568 1681  Telex: 291308
Fax: (01) 847 4081

Branches at:
Aberdeen (0224) 724333
Glasgow (0698) 841442
Darlington (0325) 461121
Warrington (0925) 810121
Birmingham (021) 326 0777
Bristol (0272) 213687
Hayes (01) 561 8118
Romford (0708) 25236
Antwerp 0103234573570
Communications (01) 847 2611

Improving

Customer Services

As designers and manufacturers of a range of advanced communications
products incorporating the latest microprocessor technology, Landis &
Gyr Communications Ltd are major suppliers of electronic payphones to
British Telecom and other telecommunications authorities worldwide.

PAYPHONE 100 PAYPHONE 200
Table Top Payphone Indoor, Wall Mounting Payphone
Extremely convenient to use eitherasa | A worthy successor to the current
normal telephone or as a payphone for | electro-mechanical payphones, the
calis made in clubs, restaurants, bars, Payphone 200 capitalises on the
hotels, guest houses, etc. reliability and many other inherent
The renter has access to the cash box advantages of today's L PAYPHONE 200
and ali calls are charged at the microprocessor lechnology.
subscriber rate.
@ DUAL MODE OPERATION . {‘,AX]{']]S }EgngELEGRONIC
Coin orno coin operation— @] ARGE CASH DRAWER
PaYPhOne or subscriber mode as @®STEEL WALL MOUNTING
determined by renter FRAME
@ MULTI-COIN ELECTRONIC ®SIZE: 310 x 260 x 190mm
VALIDATION
® COIN STORAGE ANDREFUND eyl oE ENQUIRIES SHOULD
@SIZE: 230 x 200 x 1 52mm SRITISH TELECOM AREA SALES OFFICE

Landis & Gyr Communications Ltd.,

Company Headquarters, Marketing & Sales,
l A N ﬂ I S & GYH Ebblake Industrial Estate, Verwood,
Wimborne, Dorset, England. BH21 6BB

Tel: Verwood (0202) 824644 Telex: 418341
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TOUGH RELIADLE
and BRITISH!

Smith Cases are tough, reliable and made applications. Our cases are purpose built for
in Britain. each system.

Probably British Telecom's largest supplier We are willing to design and manufacture
of approved sales and service kits, we to order, and many other systems are under
manufacture cases for well in excess of 50 development at present — enquiries
systems — from the basic to more specialist welcomed.

BRITISH - : J N(C | (
STANDARD : i / \ !
Our cases have W : &? \ ‘ \ i

been supplied to

British Tetecom districts |\ o f‘ — N \:7

iv,:’z::a?:;;%ese_r,n7§:fcessm i = ﬁ\\ ¥ Smith Cases, 18 Betts Avenue,

All cases are fitted with ~ \." ' Martlesham Heath Industrial Estate,
earthing facilities where appropriate. Ipswich, Suffolk IPS 7RH.

REMEMBER, ESD COSTS MILLIONS. Phone: (0473) 623301
GET INTO THE HABIT. DON’T ZAPP IT. Telex: 987703 (prefix SMITHCASES)
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GARDNERS ELECTRONICS DIVISION, SOMERFORD!ROAD, CHRISTGHURCH, DUHS_E'_T:‘ BHQZ:E: 3PN’ TEL: 0202 482284 TELEX: 41276

TRADITIONAL B.T. PRODUCTS (for export)

We distribute for export and/or refurbish the vomplete range of traditional British Telecom equipment, for example:

TELEPHONES: (for hard wiring, UK spec or American plug ended): 746, 740 (dial), 741, 755 (dial and PB wallphones}, 756 (LD
tablephone), 766 (PB Trimphone), 772 (Xpress callmaker), 782R (standard MF tele), Stat Amb dor, Viscount, Sceptre, Kirk,
Easicom, Dawn, Jeanie . . . Available also with Arabic Numerals.

SWITCHBOARDS : 2/2A, 2/3A, 2/4A, 10450, PMBX4, PMBXI11.
SYSTEMS : PABX1, 3 &5, key & lamp units, 2A & 10A, Viceroy, Kinsman, Regent, Monarch, Ambassador, Senator, Ensign, Herald.
TELEX : TIS, T23, Puma, Cheetah, etc. ;
EXCHANGE EQUIPMENT : Main exchanges, equipment racks, mobile exchanges, UAX, relay sels, spares, etc., ete.

So for B.T. Products, no matter how obscure, we should be able to help.

TELEPHUNE Perhaps we should be talking ?
SIGNALL'NGS Supplies to UK only of open issue products tiberatised for private supply.

(F ° Telephone Signallings Ltd., PO Box 1. Waokingham, Berkshire RG11 2EU
RSTEMS (Factories) ta (0734) 782537 and 01 486 0994 Telex 846614

Topper Instrument Cases

Everyindustry has its special requirements for cases —instruments, computers,
components, meters, tools —they all need special protection in transit
or special presentation if you are marketing a new product.

Many companies use our standard designs but many more use our
custom design and manufacturing facilities to produce the exact case they want.
We will meet your specific requirements and can deliver in tens, hundreds and
thousands and at the prices that make us the Number One in specials.

Only if you want the best

Topper Cases
Topper CasesLitd, St Peter's Hill, Huntinadon, Cambs. tel(0480) 57251 telex 32389 % Write for our colour brochure




| wish to subscribe to British
Telecom Journal and authorise
deduction of the subscription
(60p per issue) from my salary or
wages.

Name

Signature

Duty reference

Grade

Date

Pay group

Full office address and phone
number

Editor:
Justin Quillinan.

Business Manager:
John Klee.

Assistant Business Manager:
Margaret Coutinho.

Editorial Board:

D Wray, Chairman

R E Stroud, British Telecom London
Territory

A Taylor, Inland Communications

D Mildenhall, Thameswey District

R Hinde, British Telecom International

D J Cattigan, International Products
Division.

R Hope-Smith, Business Services

Mrs J Walsh, Inland Communications

Contributions:

The Editorial Board will be glad to
consider articles but no guarantee of
publication can be given.

The ideal length of such articles is
around 1,200 words. Views of
contributors are not necessarily those of
the Board.

Subscriptions and back numbers:

With effectfrom Volume 8 no. 1 the

price to staff at their point of work will be
60p a copy. Subscription for retired staff
will be £18 for four years.

For non-British Telecom readers, the
two-yearly postal subscription will be:
UK, £18; Overseas (surface mail) £24;
Air Mail, £36.

Due to our low rates refunds are not
payable on cancelled subscriptions.
Back numbers are available from 1971.

British Telecom Journal is published
in February, May, August and
November.

Complete the form or photocopy
and send to:

BRITISH TELECOM JOURNAL
Corporate Relations Department,

2nd Floor, Block A,

British Telecom Centre,

81 Newgate Street, London EC1A 7AJ.
Editorial: 01-356 5306/7. Sales and
subscriptions: 01-356 6539.

Fax no. 01-356 6540.

(If you do not work for British Telecom
just fill in your name and address and
forward with your subscription.)

Advertisements:

Communications should be addressed to:
Mrs Sheila Underwood, Litharne Ltd,
Pentre House, Nannerch, Mold, Clwyd
CH7 5RD. Telephone: Hendre (035 283)
808/864.

Advertising copy should be addressed to

| lan Feather, John Blackburn Ltd,

Old Run Road, Leeds LS10 2AA.

British Telecom Journal reserves the
right to refuse, amend, withdraw or
otherwise deal with all advertisements
submitted at its absolute discretion and
without explanation.

Advertising rates:

Black and white full page £980,

half-page (horizontal) £570,

quarter-page (horizontal) £330.

Extra charges for full colour and prominent
position.

There is a discount for series bookings.

Copyright:

Reserved by British Telecommunications
plc.

Requests for permission to reprint articles
should be addressed to the Editor.
Registered International Standard Serial
Number: ISSN 0260-1532.

| Remittances:

Please make Cheques/Postal Orders
payable to ‘British Telecom’. For Giro
transfers, our account number is 513 8418.

Binders:

Binders which can hold eight issues of
British Telecom Journal are available at
£14 each from Bookbinders of London
Ltd, 11 Ronalds Road, London N5 1XJ.
Telephone: 01-607 3361. Cheques/Postal
Orders should be made payable to the
company.

If you are already a
subscriber but
change your duty
reference or office
address make sure
you continue

to receive British
Telecom Journal by
ringing 01-356 6539.
You will then be put in
touch with your local
sales agent.
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Perfect to a fault

Be perfectly faultless with Fluke's total solution to micro-based
hardware troubleshooting.

@ Your choice of three 8000 Series hardware Troubleshooters.
From Fluke, the world leader in emulative board testing.

@ Fast, preprogrammed test to discover hardware faults.
@ Software tools to cut test programming time.
@ Training programmes on troubleshooting and programming.
@ Support for over 50 microprocessors.
@ New expanded fault coverage.
Perfection put to the test.
- Call your Fluke Office today on Watford (0923) 40511,

Fluke (G.B.) Ltd.
Colonial Way, WATFORD Herts WD2 4TT

United Kingdom :
Tel.: (0923) 4051 FLUKE
Telex: 934583 ®
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What we're flying is, of course, the
much sought after British Standards Institu-
tionsymbol of registration. And ICL are the
first UK mainframe computer customer
service organisation ever to be awarded it.

To win it, we had to meet or exceed
the standards laid down in Quality Assess-
ment Schedule 3302/187 within the
BS 5750 for the maintenance of electronic
computer systems. But we certainly don't

plan to rest on our laurels. For one thing,
experienced BSI inspectors will pop in
unannounced several times ayear, to check
thatwestill meettheirquality requirements.

For another, we're committed to help-
ing our customers get the most~-and the
best-from their ICL Information Technol-
ogy. To show them, you might say, how to
fly higher.

To find out how we can getyou started,

keepyougoing,andtakeyoufurther,contact
the ICL Customer Service Desk nearest
you, or dial 100 and ask for Freefone ICL.

iClL

We should be talking to each other.

ICL CUSTOMER SERVICE BSI REGISTRATION NO.FS445. ICL iSA MEMBER OF THE STC PLCGROUFP.



Ferranti communications technology overcomes
the barriers of geography, terrain and climate.

You will see our systems in deserts and tundras, in
jungles and where the salt spray flies. Not just
surviving but providing efficient, cost effective
communication.

That'’s why Ferranti systems are specified by PTT
authorities, public utilities, defence ministries, air
traffic controllers, port authorities and private users
world-wide. Talk to us about your needs.

We are specialists in every stage of the production
of communication systems—from design to
installation/commissioning and maintenance of total
communications packages.

Ferranti communications products include:
Microwave radio relay systems available in the
CCIR bands from 1.5 to 22 GHz—Type 14000 analogue

series for telephony, colour TV, multi-video radar and

L 188

mmunication systems.
Ctly adapted to every environment.

other data; Type 24000 digital series for data rates up

to 140 Mb/s.

Tumbkey communications packages including
radio from HF to SHE multiplex, supervisory,
telephone exchange and SOLAS equipment.

For more information, pest the
coupon or contact—

Ferranti Industrial

Electronics Limited, I
Communication Systems Group,
Bellesk House, Granton Road, I
Edinburgh EH5 1IRD

Telephone: 031-552 7191 I
Telex: 727669 Fax: 031-551 2569

FERRANTI

Total communications I
|

-—n - e T el

Please tell me more about
Ferranti Comununication Systems

Name

Position

Company __
Address __4

Tel:

Ferranti Industrial Electronics Limited,
Communication Systems Group, Bellesk House,
Granton Road, Edinburgh EH5 IRD.
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