


Making light conversation 
. on theplione. 

Working at the speed of light is nothing new for 
Plessey. 

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

Plessey was responsible for the first optical fibre 
test route in Britain-between Maidenhead and Slough. 

And completed the 17km cable for British Rail 
between Birmingham International and Coventry in 1981 
-the first UK optical link operqting along electrified track 
to meet international telecommunications standards. 

LastJuly they opened the longest link in Britain-
the 204km between London and Birmingham. 

-

258 systems, or more than 55 per cent of all optical 

fibre systems ordered by British Telecom for installation 
in the UK public network, have been awarded to 
Plessey Telecommunications Limited. 14 have already 
been completed and are carrying traffic. 

And in Saudi Arabia, Plessey has been awarded 
the subcontract for the supply of 34MBit/s terminal and 
line equipment to the central region of the Saudi 
Consolidated Electric Company. 

To fmd out more, contact: Transmission Division, 
Plessey Telecommunications Limited, Beeston, 
Nottingham NG91LA. Tel: Nottingham (0602) 254831, 
Ext. 3542. Telex: 37201. 



Good morning, Critchley. 
Oh.good morning . I saw your advertisement 
for customized card frames in British Telecom 
Journal. 
Oh yes. And how can l help? 

Well , we could have - or should I say we've 
got- a housing problem with a new project. 

Sounds just our cup of tea. 
If you' ll pardon me for saying so.you' re not 
the first to say that 
Ah, you've obviously spoken to others? 
Well.yes. 
And? 
Very nice. Pleasant. Even helpful. But some­
how they er... 
Don't tell me. They wanted to sell you their 
standard card frames. Right? 
Exactly right 
Well, to be honest, l'd recommend a standard card 
frame- if it fitted the bilt. After all, we make 
enough of them. But most of our business is 
customized frames- which could be just what 
you're after. 

I see. Sounds like you've come across this 
sort of problem before? 

-¥ . 

it? 
You could say that. ln fact it sounds very similar 
to the work we're doing for British Telecom. 
Oh really. What's that? 
Now let me see. We've made frames to fit 
Strowger racks. Frames for subscriber carrier 
systems. And frames to carry modems. We've 
developed free-standing cases for internal tele­
phone systems, and supplied cabinets complete 
with frames and all the fittings. Not to mention 
many other customized frames for the telecom 
industry. 

l'll send you some photographs if you're 
interested. 

Now that could be useful. And could you 
send a rep? 

A rep? Sounds as if you'll need an engineer. 

An engineer? Sounds just our cup of tea. 
And by-the-way, mine's with! 

Critchley 
We start where others stop. 

lf you need electronic components housed to a 
T talk to Critchley. Brimscombe, Stroud, 
Gloucestershire, England, GL5 2TH.Telephone 
Brimscombe (0453) 882451. Telex 43194. 



------ --- ----- - -

tfiu.� 
SOS setting new standards in relay technology 

Now we offer worldwide 

three generations of relays 
1 2 

SOS holds over 170 patents on relay technology and works closely with Matsushita. SOS-Relais Ltd. has been 
set up to handle the SOS and National brand name relays for the U. K. and Eire. It is planned that 
many well-known relay types (e.g. NF, RS, K, etc.) which were sold only under the National brand name in the 

past will in future carry the SOS trade mark instead. In all other respeCts the.relays will remain identical. 
SOS, although perhaps little known in the U.K. is one of the giants of the European relay industry, and has deve­
loped a new concept of highly advanced electromechanical relays which, when compared with other relays 

of conventional technology, offer the user the following dramatic advantages: 
up to 1 O times increase in operational life 
up to 100 times higher reliability 
up to 1 OOO times greater switching range 
up to 10000 times higher efficiency 

A major breakthrough with this third generation family of relays is that they can switch loads in the range of NW 
up to 3750 VA but consume no power in the coil circuit after the first few milliseconds of energisation. 

Full data sheets and price-lists as well as extensive stocks are available from 

SDS-RELAIS LIMITED 
17 Potters Lane· Kiln Farm· GB-Milton Keynes MK113HF 

Telephone (0908) 567725 · Telex 826685 
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Payphones to please tough customers. 
Plessey microprocessor controlled 

pre-payment coin Payphones are designed to 
meet British Telecom and CEPT requirements­
ai1d the needs of major telephone authorities, 
anywhere. 

· 

T hey're line powered, with an electronic 
coin validator that accepts up to six different 
coin values in 24 countries. And taliff changes 
are simple. 

For outdoor, unattended sites, the Public 
Call Office Payphone has a rugged anti-vandal 
case to protect it against deliberate damage, 
theft and weather extremes. 

Indoors, and for more secure locations, 

the Renters Call Box Payphone-with a lighter 
case-gives the same high service, including 
built-in diagnostics for the authority, and coin 
credit display for the user. 

For more detailed information, write to: 
Telecommunications-Products and Services 
Division, Plessey Telecommunications Limited, 
Edge Lane, Liverpool, United Kingdom L7 9NW. 
Telephone Liverpool (051) 228 4830. 
Telex 629267. 



Quality cables for all electrical, electronic, computer, audio, 
video and communications applications from a single source -
that's NEK. 

Supplying major manufacturers in all these product areas, 
we have invested £3.Sm in plant and equipment to serve the 
UK market. 

This is just one stage of expansion for A/S Norsk Elektrisk 
Kabelfabrik. We were the first cable manufacturers in Norway, 
established 70 years ago, and since then our expansion has.been 
continuous. Our advanced automated production techniques 
include many processes which have been developed for specific 
product needs. Specialised research facilities cover new products, 
new materials and new production processes. 

NEK. Your cable specialists. 
' ' 

•Microphone Cable 
•Audio Cable 
•Mains Flexibles 

Gardners Transformers Limited, SomerfQrd Road, 
Christchurch, Dorset BH 23 3PN, England.' 
Tel:Christchurch (0202)482284 Telex:41276 
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Ferranti GTE meeting the challenge 
of telecommunication's new horizons. 

Digital PABXS' using time division (PCM) switching giving 
very high traffic capacity in a range up to 10,000 extensions. Multiple 
processor for reliability and stored program control for extensive 
features and reconfiguration as a customer's business grows. 

Electronic key systems for the small business, wide range 
digital control features for multiple exchange and extension lines. 

Transaction terminals, data and voice communication for 
conventional telephone functions and data links to host computers 
through the exchange ·network. 

Telephone instrumerits, electronic keypad units for domestic 
and business use. Feature phones. 

Ferranti GTE Limited 
Head Office: St Mary's Road, Maston, Manchester, MlO DBE 
Tel: 061-6812071 Telex: 667857 

(FERRANTI (Cj i§J) 
A joint venture in telecommunications 

1NOB/01/121 [ill] 



Why waste money? 
Consult Cableways - they 

offer a low cost conversion 
kit that will update your 

, current distribution frame 
(PO 4 bs and 5 bs} to utilise 

the 'Quick - Connect' 
-system BT 237A. 

So, before you invest in 
a new distribution frame that 

may not be needed, 
contact Cableways. 

r---------------------1 
Mr G Streets 
Sales Director 
Cableways Limited 
Oldends Lane 
Stonehouse 
Glos 
GL10 3RQ 

Tel: (045 382) 4341 
Telex: 43456 

NAME 

ADDRESS 

I 
I 
I 
I 
I 

1111 
I 

R : 
Cableways BT1 

L---------------------� 
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pcTtaSllstems 

. 
. , u� 

Leaders in line Techn�logy. 



pcTta. Sllstems 
LTD. 

Leaders in Test Technology. 



WE ONLY SELL EXPERIENCE 
British Telecom is one of the largest and 

most innovative telecommunications organis­
ations in the world, and is cUITently spending 
£2,000 million a year on the most massive 
modernisation programme ever undertaken. 

British Telecom operates one of the 
world's most comprehensive fibre-optics 
networks and is implementing a nationwide 
integrated digital switching system which will 

combine voice, data, telex, facsimile and video 
services. 

Prestel, British Telecom's viewdata 
system, is the first interactive (two-way 
communication) visual information system 
in the world. 

British Telconsult is the consultancy arm 

of British Telecom, with access to all British 
Telecom's accumulated technology and 

British 

expertise: its data banks, computer models 
and design facilities. It is in a unique position 
to advise on the most advanced techniques in 
telecommunications - and this advice is 
completely impartial because British 
Telconsult manufactures nothing, and has 
nothing to sell except experience. 

Whether you are interested in 
developing new networks, or updating 
existing ones, or integrating the old with the 
new, our consultants can take a cool, 
unbiased look at the problem - as they have 
already done in over 40 different countries. 

For information, please contact us at 
5 5  Old Broad Street, London EC2M lRX. The 
telephone number is 01-588 3013 (if calling 
from outside the UK: +441 588 3013). 
Telex887523. 

1··EL
.
CONSULJ .. 

The consultancy service of British Telecom 
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Tele-Nova Communication systems. , ' I 
NAME · I 

COMPANY 
. • I I 

ADDRESS TELE·NOVA LTO I 
· 

111 Endwell R oad, I 
. . London SE4 2L Y I Tel No. Telephone: 01-692 9816 .I 

�-----------------------------------

XJ 



'MINI-MOLE' is battery operated 
and can be used anywhere -
without mains supply. To ensure 
its constant readiness in the field, 
a mains battery charger and an ·
in-vehicle charger module are 
available options. 

'MINI-MOLE' finds faults quickly, 
accurately, simply and 
economically. 

FASTER! 
There's no hit or miss with this unique, robust and 
highly portable instrument. In seconds, it pinpoints 
faults with laboratory accuracy - but .it is built as a 
rugged, simple, every day working tool for use in the 
field. 

'MIN I-MOLE' is British Telecom approved. It has 
immediate time and cost saving applications 
wherever underground or above ground networks 
are vital to communication. To P.T.T.'s it is an 
essential aid to constantly reliable operation. 

Wherever there is a cable- there's a need for 'MINI­
MOLE'. In factories, industrial and military 
installations, in ships, security systems, cable T.V. or 
any office where computers and electronic systems 
are essential to efficiency. 

BRITISH TELECOM APPROVED 

�I LTD uN1T4.HASLEMERE 1NousTR1ALEsTATE ·sri·t·ish patent • WEYDOWN ROAD, HASLEMERE, SURREY GU27 1 BT. 

Telephone 0428 52445 No 1583865 
Telex 858485 DEVCOM G (ref. 116) 

.PEREX 
Britain's leader in 1/4" cartridge technology introduces 

The 9000 Series 
Perifile 

xii 

a new generation 

PERIFILE 9652 MTDD 

•British products designed for British Telecom 
•Low or high density recording 
• POR designed power supplies 
•In-built reliability and maintenance diagnostics 
If you use 1/4" cartridges you'll be talking with us! 

Perexltd 
Arkwright Road, Reading, Berks, RG2 OLS Tel: (0734)751054 



who .... 
Who produced the 

world's first local area 
network? 

Who can show you 300 
distributed micro­

processing systems up 
and running in the UK? 

Who has a distributed 
microprocessing 

system that talks to 
mainframes? 

Who should you talk to Digital Microsystems 
a; first about distributed 

< 

i: microprocessing? 

Please fill in this coupon and send it to: 

it's called HiNet 

and they're all HiNets 

Digital Microsystems Ltd., Tavis tock Industrial Estate, Ruscombe, Twyford, Reading, Berkshire RG10 9NJ 

0 Please send me more information on Hi Net. Name: 

0 Please arrange for me to see a demonstration of Hi Net. Company: 

0 Please send me details on HiNet seminars in London and Manchester. Address: 

xiii 



Performance 
• 

Programming 
D� 
D 

ano Power to spare 

T he power and 

capability of the PPX 

Universal Programmer 

demonstrates why it is 
unrivalled as the market 
leader. To stay ahead you need 

the best ... the PPX. 

D Logic Array programming at its best. PALs, IFLs (FPLAs, FPLs, FPGAs, etc). 

d Ultra reliable programming of EPROMs, EEPROMs and Bipolar PROMS. 
D User friendly for ease of use. 
D CRT Menu driven. 

D Advance data entry and editing. 
D Boolean entry. 

D Versatile 1/0 capability. 

Sophisticated systems for the discerning engineer. 

xiv 



Are spiralling Directory 
Enquiry costs your problem? 

We at Hong Kong Telephone have increased the productivity of our Directory 
Enquiry staff by 70%. That means less people to recruit which adds up to much 
lower costs. 

How? By giving each Directory Enquiry officer a visual display terminal linked to 
Data General mini-computers using software developed by Hong Kong 
Telephone and Meditech's• MllS Operating System. 

Software that has been running the Hong Kong Telephone Directory Enquiry 
Centre, without directories and without a hitch, for the last three years. And 
there are bonuses too. Optional subsystems incorporated into the software 
package offer instant directory update and automatic directory typesetting. 
Remote Enquiry features are also possible from Videotex type terminals. And as 
a totally dedicated modular system, it grows with you to meet your future 
needs. 

We will be happy to discuss our well proven package with you and provide, as 
we did when the Indonesian Telecommunications Administration, PERUMTEL who 
bought it recently, full management consultancy and programming/operations 
training. 

If you are looking at developing your own Directory Enquiry system, save 
yourself both the trouble and expense. Return the coupon below and get full 
details of the Hong Kong Telephone system. A system that handles over 160 OOO 

Directory Enquiry calls a day, 16 OOO in the busy hour, from only 156 operator 
positions. It's certainly worth looking into! 

•Medical Information Technology Inc r--------- � 
11 � HonGl�onGT<?l<?phone 

I 
I 
I 
I 

• • We help you keep in touch 

To DP Manager 
Hong Kong Telephone Company Limited 

PO Box 479 GPO Hong Kong 
Telex: 83338 TELCO HX 

I Please send me details of your Directory 
Enquiry software package 

����;:;;:=:�I Nome _________ _ 

Position:-------------1 
I 
I 
I 
I 

Company ___________ _ 

Address: 

Contact Telephone/Telex No: ____ _ 
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lfyouwant 
to decouple 
memory circuits 
at lo l'cost 

it must 
If you want to decouple memory circuits at lower cost 
the WIMA series of plastic dielectric micro-miniature 

capacitors presents a major breakthrough in low cost, 

high reliability decoupling components. The preferred 

decoupling capacitance values are available from 

stock in both the 2.5mm and 5mm pcm profiles. The 

flame retardent plastic cases with stand-off feet offer 
. uniform dimensions and good resistance to moisture. 

PCM 5mm types are available taped and reeled for 

automatic insertion. Why use ceramics when Wima 

provides better electrical performance at a lower price. 

Manufactured by Wilhelm Westermann, GmbH, West Germany. 

Obtain our catalogue now. 

eWima 

llllJIVCOll/I &f Mfl'ED Waycon1-reliable in so many ways 
Wokingham Road,Bracknell,B erks RG12 lND 

Tel: Bracknell 22751 Telex: 848402 
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Latham Manufacturing Co. Ltd. 

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

A member of the Fredrick Cooper (Holdings) pie Group. TA 3037 B 
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The nevv KRONE LSA PLUS SUBRACK 

Detailed literature and advice on both standard and special applications is 
immediately available. Just telephone, write or telex to KRONE'S new UK 

. Headquarters: 
· 

Krone (U.K.) Technique Limited 
Runnings Road, Kingsditch Trading Estate, Cheltenham, Glos. GL51 9NQ 
Telephone: Cheltenham (0242) 584900 Telex: 43350 

xvi ii 
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British Telecom Journal 
Winter 1982/83 Volume 3 Number 4 

Published by British Telecom to promote and extend 
knowledge of the operation 
and management of telecommunications. 

Talking to System X 
page 2 

Speedier repairs soon 
page4 

The Italian scene 
page 7 

Cooling new exchanges 
page 10 

Labour productivity 
page 12 

Quality of service 
page 15 

Seadog for trial 
page 16 

BT's world first 
page 18 

Network master plan 
page 21 

CS Iris returns 
page 24 

Bureauf ax boost 
page 26 

Testing on the line 
page 28 

Miscellany 
page 31 

Annual index 
page 35 

Cover: Alan Howard, BTL aerial rigger, making final adjustments to 
one of the microwave dish aerials on the London Telecom Tower which 
brought Channel 4 to the nation's TV screens in November last year. 
The distribution network for the new station, worth more tl\an 
£7.5 million, was completed by British Telecom in less than three years. 

Fair competition 
The Telecommunication Bill was presented to 
Parliament last November and is now in its 
Committee stage. British Telecom's Board has 
stressed that if the political decision that the 
Corporation should be converted into a public 
limited company in the private sector of the 
economy is confirmed then the arrangements must 
be such that the new company will be a success. 

British Telecom must have commercial freedom to 
operate freely in a market that is becoming 
increasingly competitive and while the Government 
has said that this is its intention, competition must 
be fair - British Telecom needs no special privileges 
nor undue restrictions. 

The Bill requires all systems operators to have a 
Government licence, and establishes the Office of 
the Director General of Telecommunications 
('Oftel') to regulate the industry and in particular to 
enforce the observance of the terms of licences. 
Oftel will not be under the direct control of a. 

Minister, so the industry should be free of short­
term political pressures as far as Oftel's activities are 
concerned. 

But the terms of licences, and the role ·of Oftel, 

must not stifle initiative nor introduce a new 
bureaucracy. In particular, the temptation to 
restrict systems operators from making the profits 
that will attract new equity and loans must be 
resisted. 

Services to the community must remain a cause for 
concern. The introduction of competition in the 
network will push prices closer to costs. But 
telecommunication costs should continue to fall in 
real terms, and it should be possible to reassure 
customers that this relative adjustment can be 
achieved without pricing service out of their reach. 

British Telecom must accept a continuing 
responsibility for providing services to remote and 
rural areas, public call offices, and the 999 service. It 
should be possible to make arrangements that will 
be fair to the community and investors alike. 

Industry Secretary Patrick Jenkin's intention to 
establish the UK as a world force and centre of 
excellence in telecommunications will only be 
achieved if British Telecom, as a public limited 
company, is able to attract continuing investment to 
expand and modernise the network and provide the 
services which customers want. 

A small price to pay 
For two years now the cover price of British Telecom 
Journal has remained at 30 pence despite ever­
spiralling production costs. 

To maintain the high standards we have set 
ourselves and to ensure that the Journal continues 
as the major source of reference for telecommunica­
tions developments in the UK, it is regretted that 
the price will be increased to 36 pence from the 

Spring issue this year. At an overall cost of only 12 

pence per month, we feel the Journal remains 
excellent value for money. 

The revised method of deduction from pay for staff 
will shortly be announced in the Post Office and 
Telecom Gazettes. Details of .annual postal 

subscription payments will be announced at a 
later date. 



In the trial now underway sales staff take calls direct from System X customers 
and key in orders for a variety of services such as abbreviated dialling. 

T D Nathqn and D Johnson 

A 'user-friendly' man-machine language translator, 
currently on trial in Cambridge Area, has been 
developed for System X so that administrative staff 

. . 

can access exchange information more efficiently. 

System X, the computerised digital 
switching telephone system, is being 
introduced by British Telecom over 
the next few years and the concept 
of a 'user-friendly' int(!rface will 
become an integral part of its 
operations and maintenance 
centres (OMCs). Already early 
implementation is providing valu­
able feedback for engineers. 
One of the benefits of its introduction is 

that administrative staff can interrogate 
and change the system directly,. using 
visual display terminals (VDTs). This 
will mean that accounts staff can read a 
meter or take a customer out of service 
for non-payment; that sales staff can start 
service to a new customer or provide a 
new facility; that the repair service 
control can test customers' lines, and so 
on. Customers' queries will be dealt with 
faster and services provided more 
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efficiently. Fewer mistakes will be made, 
because the person who takes"the enquiry 
will, potentially, have the ability to see it 
through from beginning to end. 

If a customer rings the sales office for 
example, asking for a new 'star' service 
(such as abbreviated dialling or call 
transfer), authorised staff on duty will 
be able to provide the service at once 
using the computer terminal. By the time 
the customer replaces the receiver the 
new service will be waiting - giving first 
class service to the customer and 
immediate revenue benefits to British 
Telecom. 

For this to happen, it is necessary to 
ensure that users can communicate with 
System X exchanges using a 'language' 
familiar to them, and which expresses 
coherently the task being performed. 
Lynch pin of this new method is a 
computer language which everyone can 

use, even if he or she has never used a 
computer, or even a typewriter, before. 
In its basic form, System X man-machine 
language (MML) works at a very low­
level; it uses abbreviations of English 
words followed by as many as 20 different 
numbers each separated by special 
punctuation in what is a completely rigid 
format. 

The existing system, with its 
abbreviated error messages is for 
specially trained engineering staff. Staff 
soon become, by their familiarisation, 
extremely competent at interpreting the 
messages, and time would be lost if 
unnecessary translations were made. 
But what is good for the specially 

trained engineer is not necessarily right 
for administrative staff. If the MML 
were too complex, exchange engineers 
may have to be called on to make changes, 
thus introducing delays and possibly 

·misunderstandings. It was apparent that 
an 'extended' language was required and 
a solution, using a computer to translate 
from System X MML into a user­
friendly interface based on everyday 
English, has been developed by a small 
team of occupational psychologists and 
System X development engineers within 
British Telecom. 

The translator presents users with a 
'menu' of choices as seen opposite. The 
cursor is positioned in the top left of 
the screen and can be moved down to 
whichever option is required. After the 
initial selection has been made, the 
computer prompts for any further 
information required. If the option 
'outgoing call bar' is selected for 
example, the computer will ask for the 
telephone number on which the bar is to 
be placed. When all the necessary 
information has been gathered, the 
translator will send the relevant MML 
commands to System X, and interpret 
the replies. 

While it is doing this a 'comfort 
indicator' appears on the screen to tell the 
user how long the wait will be, and what 
proportion of the wait is outstanding. An 
arrow starts at the left hand end of the 
scale and proceeds to the right. When it 
reaches the right hand end the waiting 
period has finished. The length of the 
scale is varied to indicate the length of 
predicted wait. 

When the translator has completed its 
transaction with the System X processor 
it prints out the result to the VDT screen 
and to an associated slave printer. The 
replies it prints out are always in plai11 
(Telecom!) English - for example, 'Line 
number 208784 has been renumbered 
207871 ' . Also printed out is the name of 
the user's office with date and time, 
enabling administrators to keep track of 
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Co-author of this article Timothy Nathan of Occupational Psychology Division 
sets up the comfort indicator. This appears on the screen 
and an arrow moves from left to right along a scale to show waiting time. 

001753 01 0788 13-01-83 

IN-SUB:2764,2,0,l,,33; 

001753 01 0788 13-01-83 1125 

READ REPORT 
RESOURCE: ASSS SUB 2764 ( 2) STATE: EQ 
PARAMETERS 

2, O, 1, 

33, 

001753 01 0789 13-01-83 

-
A System X man-machine language 
transaction likely to be understood 
only by trained engineering staff. 

all changes to customers' lines. 
Sometimes the translator must ask 

supplementary questions before it can 
complete the task. These can take the 
form of questions requiring extended 
answers such as 'What is the telephone 
number?'; they can be yes/no questions 
like 'Is the meter to be removed (y/n)?'; or 
if there are a number of alternatives they 
can be presented as a menu. 

Whenever the user is asked for an input 
the keyboard is configured so that only 
valid keys can be used. So, if a telephone 
number is required, only the numbers 
and hyphen are 'live' on the keyboard; 
with a yes/no question only the y and n 

• • • MAIN MENU • * • 

1 - Read a number's facilities 

2 - Change a number's facilities 

3 - TOS 

4 - Star services 

5 - Meter reading 

6 - Logoff 

"---------' 
An example menu. 

are live. This method reduces the risk of 
invalid or incorrect commands being sent 
to System X. Much of the best research 
and knowledge from human factors 
experiments has been incorporated into 
the translator. 

The translator is based on the 'on-line' 
program produced by System X Software 
Engineering Division, but several new 
features have been added. The on-line 
program was originally designed to speed 
up the testing of System X exchange 
models. It runs on the range of micro­
processors with integral floppy disk 
systems, known within the business as 
SBCs (small business computers). It is 

planned to make the translator more 
economical, and to provide several 
important extra facilities by transferring 
it to a multi-user multi-processor system 
(Mumps). This will enable the expensive 
disk system to be shared between a 
number of users and allow a number of 
VDTs to share lines to more than one 
System X exchange. 

The program simultaneously handles 
input and output to System X, disk, 
terminal and printer equipment, via 
program-controlled buffers. It is able to 
send specified commands to System X 

and to analyse responses. The program 
receives its instructions from control 
files, which tell it what messages to pass 
to System X and to the screen, and what 
processing to perform. 

Control files are written in an appli­
cation specific high-level language based 
on the keyword: parameter principle such 
as menu:options. Powerful combinations 
have been borrowed from established 
languages allowing sophisticated 
translations. 

The ability to pre-process commands, 
to analyse responses and to report to the 
user the exact information that is 
required makes the translator a very 
powerful tool. Possible applications of 
the program are many and varied. It 
could be used to translate computer 
interactions into foreign la1iguages to 
enable exchange systems and computers 
to be used abroad without modification, 
or where the public need to access 
computers previously only available to 
the specialist. The translator can be 
configured to communicate with any 
System X equipment, and indeed with 
most other computers. 

Development work being done now will 
enable the translator to be attached to 
several different computer systems so 
that they can all be used from the same 
VDT, and furthermore a single user 
could perform transactions which 
interact with several different 
computers. This means that a consistent 
man-machine language can be used with 
different computers without changing 
their design. In short, the potential is 
almost limitless . . . ® 

Mr T. D. Nathan is a psychologist in 
Occupational Psychology Division, 
specialising in the introduction of 
hew technology. 

Mr D. Johnson is a head of group in 
System X Software Engineering Division 
responsible for the production of 
System X testing tools. 
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Maintenance and repair of underground cables can often mean working round the clock 
for British Telecom engineers. 

If a telephone doesn't work, a 
customer expects it to be quickly 
repaired without costing a small 
fortune. British Telecom has 18 

million other customers,. who be­
tween them made about 17 million 
fault reports last year. The current 
objective of the repair service, 
which handles all telephone fault 
reports, is to clear them by the end of 
the next working day. And last year 
this was achieved on average in 80 

per cent of cases. 
The repair service intends to move 

towards tighter clearance targets where 
this is economical and to respond flexibly 
to commercial needs by making a variety 
of maintenance options available to 
customers. At present, it is handicapped 
by the largely manual system of record 
keeping and fault recording in repair ser­
vice controls, (RSCs) and by the inability 
of RSCs to test a large proportion of 
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customer's lines. Modernisation of the 
repair service is, however, under way. 
Two computer projects - administra­
tion of RSCs by computer (ARSCC) and 
remote line testing (RL T) - are among 
a number of linked projects being 
introduced to overcome deficiencies in 
the system. 

In existing RSCs, all customer installa­
tion details and fault histories are kept on 
cards. These can, of course, easily be 
misplaced, and entries are sometimes 
illegible. But the main disadvantage is 
that cards are not readily accessible to 
fault reception staff, particularly in large 
RSCs where there are often well over 
100,000 cards. 

Without this information, n:ceptionists 
are in a weak position to discuss a 
customer's installation· or recent fault · 

history, or to advise the customer when 
fault clearance can be expected. RSC 
management is also handicapped without 

up-to-date information on RSC perfor­
mance and workload. This inhibits their 
ability to deploy repair staff to the best 
advantage to cope with varying fault 
loads without service to some customers 
deteriorating. 

Two ARSCC systems have been 
developed to overcome these problems, 
in which most paper documents are 
replaced by readily accessible computer­
controlled files where permanent 
customer information, fault history and 
current fault reports can be stored and 
processed. Of the two systems, 
ARSCC(E) (electronic) has been design­
ed for larger RSCs handling more than 
70,000 fault reports every year, and 
ARSCC(D) (docket) for the smaller 
RSCs. 

In ARSCC(E), all fault report handling 
from reception to recording of clearance 
details uses visual display units (VDUs), 
while ARSCC(D), a docket printed by 



. .  

The ARSCC(E) system of handling fault reports with exclusive use of visual 
display units is being used at Edinburgh RSC ... 

... while smaller RSCs use the ARSCC(D) method with its associated dockets. 

the computer after the receptionist has 
entered fault report details, is used for 
handling the fault until entry of handling 
and clearance details have been entered 
into the computer during or at the end of 
the process. 

First computer hardware orders for 
both systems are being supplied by 
Honeywell, the size of machine depen­
dent on the RSC's annual fauit report 
handling rate. Each ARSCC(E) repair 
control officer (RCO) is provided with a 
VDU. By entering commands at the 
keyboard, the RCO can display all 
aspects of customer installation informa­
tion, such as equipment installed, 
routing and any hazards to be found at 
the installation, and a six-month fault 
history. Further commands allow the 
RCO to raise a customer fault report 
record (FRR) which can then be 

-redirected to appropriate duties within 
the RSC to progress fault clearance. 
FRRs appear on the VDUs in the form of 
ordered lists (the oldest/highest priority 

FRR at the top) and the RCO selects in­
dividual FRRs from these lists to pro­
gress them further. Each field faultsman 
is represented on ARSCC(E) by a work 
list, which contains FRRs currently in 
hand with that faultsman. 

When a customer reports a fault or 
difficulty and dials 151, the reception 
RCO in the RSC enters the faulty tele­
phone number on the VDU keyboard. 
ARSCC(E) responds with ari FRR 
display. If the report is new, the FRR will 
be blank and the receptionist enters 
details of the report. If the report is in 
hand, the FRR will contain details of 
the position and the receptionist may 
offer the customer information about 
clearance prospects. For new faults, 
ARSCC(E) displays a 'fault clearance 
commitment', based on current clear­
ance performance for the type of fault 
being reported. The receptionist may 
also offer the customer an appointment 
and register the appointment date and 
time on the FRR. 

The reception RCO will then transfer 
the FRR either to the diagnostic testing 
duty, for further testing, or to the fault 
distributor, for issue to field staff. RCOs 
enter progress information on the FRR 
as fault clearance progresses. When the 
fault is cleared, the clearance information 
is entered, and the FRR is closed. 
ARSCC(E) automatically makes an entry 
in the fault history record for the 
customer installation. The fault history is 
retained on the computer database for 
six months for immediate access, after 

· which it can be inspected on a microfiche 
reader. 

These facilities ensure that customer 
reports, once raised, cannot get lost. Ad­
ditional features ensure that fault 
clearance targets are met by applying 
warning indicators to those FRRs which 
are in jeopardy of missing performance 
targets.· 

A major advantage of a computer-based 
system such as ARSCC(E) is its ability 
to perform comprehensive statistical 
analyses on the field information - one 
which has not so far been provided to 
RSC managers. Current statistical 
packages provide information concern­
ing carried-forward faults (TIP2) and 
fault duration. Other statistics list the 50 

oldest faults in the system and yet others 
provide a compatible output to the 
national fault analysis system. 

A field trial, currently being conducted 
at Edinburgh and Eltham in South Lon­
don aims to identify the most useful per­
formance figures and provide them in a 
form suitable for the RSC manager. 
ARSCC(E) provides a comprehensive 
records maintenance facility to cope with 
the n�cessary changes to the customer 
database brought about by advice notes. 
Future versions of ARSCC(E) will obtain 
such information from other computer 
systems currently being developed to 
mechanise advice note procedures. 

All ARSCC(D) receptionists are equip­
ped with VDU s as in ARSCC(E) and this 
enables them to access customer perma­
.nent information and fault history, to 
raise FRRs and to insert report details 
supplemented by test and local details if 
available. At the next stage,. however, the 
two systems differ. Whereas in 
ARSCC(E), the FRR is transferred elec­
tronically to the next RCO in the fault 
processing chain, in ARSCC(D) a fault 
report docket is printed and is used to 
process the FRR. 

Test and distribution RCOs do not 
have individual VDUs but they may 
enter diagnostic and handling informa­
tion into the computer via a common 
VDU if desired. If not, they enter details 
in manuscript on to the docket. On com­
pletion of the FRR, details of the cleared 
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Simplified block diagram of 
ARSCC & RLT systems 
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A simplified block diagram of �RSCC and RL T systems. 

fault are input to the system, as well as 
any outstanding handling details. As in 
ARSCC(E), customer service division is 
able to interrogate the database to obtain 
details of customer fault history without 
any help from staff working in the 
RSC. 

An important feature of ARSCC(D) is 
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its ability to process and output locally a 
range of management control .and 
statistical information. Facilities include 
analyses of in-hand faults, fault clears and 
repeat faults. ·All these give local 
managements more effective monitoring 
facilities than are currently available. A 
field trial of an ARSCC(D) system is 

being carried out at East Grinstead, 
Sussex. 

Existing RSC test equipment has a 
number of limitations, not least because 
customer line plant and equipment on 
many local exchanges can only be tested 
over long test junctions which introduce 
measurement inaccuracies. New remote 
line test (RL T) equipment has been 
developed to overcome these. limitations 
and to enhance the test facilities available 
to the RSC. 

RL T consists of a VDU, known as the 
controller, situated in the RSC, and a 
switchblock with private circuit access to 
remote units (RUs) mounted in local 
exchanges. The RU and controller are 
both microprocessor-based. Under con­
trol of data sent from the controller, the 
RU sets up test access and performs tests 
with results being returned to the con­
troller for display. The RU has been 
designed to work with all existing ex­
changes except System X which has its 
own testing facilities. Lines can be tested 
individually or in a series of tests by 
operating a single key. If there are 
dangerous voltages on the line a warning 
message is flashed on the video screen 
and further testing is prohibited. 

As well as providing and improving on 
existing test facilities, the RLT offers im­
proved test access and extra facilities to 
the 40 per cent of exchanges where access 

· is at present unavailable. 
Additional features include AC voltage 

test, measurement of resistance to battery 
contact faults, and check of coin pulses 
and signals from. MF4 senders. Pulses 
can be sent to test subscribers' private 
meters, and the howler can be applied 
remotely. The system offers software in­
terpretation of test results for the recep­
tionist and enables local management to 
set test limits. Suspect lines can be 
automatically retested and the RL T has a 
local line automatic routine (LLAR) 
function which can be used to test lines at 
night. 

RL T systems are being tested at 
Guildford and Carmarthen RSCs The 
next stage of development will be to 
integrate the ARSCC and RL T systems 
using common VDUs so that RLT test 
details can be inserted automatically into 
the ARSCC database. ® 

Mr I. F. Blake, Mr C. A. F. Gill and Mr R. S. E. 
Hearn are all executive engineers in 
Network Maintenance Policy and Repair 
Division involved in the modernisation of 
the Repair Service and working on the 
development of the RL T and the 
ARSCC(D) and ARSCC(E) systems. 
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The 
Italian 
scene 

This, the twelfth in our 
series on overseas 

administrations, 
looks at Italy, 

a country whose 
economic and political 
instabilities have been 

reflected in the 
development of its 

telecommunications. 

Socio-economic conditions in Italy 
are largely responsible for the in­
stabilities that have seen more than 
40 different coalition governments 
since the last world war. With this 
background, it is not surprising that 
the develOpment of telecommunica­
tions has been fragmentary, nor that 
the current structure of the tele­
communications 4lector is complex 
by British Telecom standards. 

To understand the inland telephone 
system, it is necessary to be aware of its 
geographical composition. Divided into 
21 compartments, Italy is further split 
into 231 districts, 1,397 sectors, and 
1,933 local networks. Each of these four 
strata is individually described by the 
name of the town housing its principal 
exchange (or 'centre'). 

Italy's telecommunications services are 
managed jointly by the State through the 
Ministry of Posts and Telecommunica­
tions (which operates through Azienda 
di Stato per i Servizi Telefonici -
(ASST), and the administration's 
Direzione Centrale per i Servizi Tele­
grafici e Radio-elettrici), and by the 
STET (Societa Finanzaria Telefonica 

Although Italy has a population similar to that of 
the UK it covers an area of over 300,000 square 
kilometres, compared with the UK's 240,000. Italian 
wealth is generated in the rich heavily-industrialised 
northern half of the country while the south, known 
as the Mezzogiorno, is predominantly agricultural 
and one of the poorer areas in Europe. 

A microwave radio tower near Lake Como in northern Italy. 
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pa) group companies (SIP, Italcable and 
Telespazio) operating under State fran­
chise. ASST is responsible for all trunk 
traffic between 37 specific districts and 
also runs the international service 
between Italy and Europe, and other 
Mediterranean Basin countries such as 
Algeria, Cyprus, Egypt, Libya, Morocco, 
Tunisia and Turkey. 

The bulk of the inland telephone service 
is run by Societa Italiana per l'Esercizio 
Telefonica (SIP), which provides the 
Italian main network, all primary tele­
phones and all local services, as well as 
the trunk se.rvice not run by ASST. 
Formed in 1964 by the merger of five 
independently franchised companies -
each responsible for a different region -
SIP is a corporation listed on the Italian 
stock i;xchange. 

SIP, however, is 81 per cent owned by 

STET, a large holding company for tele­
communications and electronics, which 
is in turn controlled by Institute per la 
Ricostruzione Industriale (IRI), the 
government body on which Britain's 
National Enterprise Board was 
modelled. In this field of activity, STET 
also controls most telecommunications 
equipment manufacturers (including 
Italtel, Selenia, Elsag and SGS-ATES) 
and a major research centre (CSELT). 
SIP is responsible for providing all 
services necessary for data transmission, 
provision of radiomobile paging and tele­
phones, transmission media for cable 
broadcasting, introduction of video-tele­
phone and the new telematic services. 

Telegraph services are operated by the 
administration, which provides telegram 
and telex services for the inland as well as 

. for part of the international area. The 

The antennas of the Intelsat V satellite are tested inside an anechoic 
. chamber at Selenia, one of the high technology manufacturing companies 

of the STET group. 

/ 

As in the UK optical fibres are a vital part of telecommunications 
development in Italy. 
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domestic telegraph service, contrary to 
the experience of most European coun­
tries, is still widely used with 24 million 
outgoing inland telegrams in 1980. The 
telex network- 41,000 lines in 1980 - is 
currently less than half the size of that of 
the UK but growing more than twice as 
quickly. 

All other international services are pro­
vided by the two other STET operating 
companies, Italcable and Telespazio. 
Italcable, originally founded to plan, lay 
and operate submarine cables, operates 
all intercontinental telephone, telegraph, 
telex and data services, and Telespazio is 
responsible for providing and managing 
satellite telecommunications systems to 
be used by the companies providing tele­
communications services. 

The developmei:it of telen;i.atics has led 
to the creation of new services most of 
which are still in the experimental stage 
waiting for final definition and standard­
isation by the international authorities 
such as CCITT and CEPT. New ser­
vices, in particular videotel, telefax and 
teletex are basically designed to respond 
to the needs of new classes of users. 

The videotel service - the name given 
in Italy to Prestel - reached the field trial 
stage with 1,000 users last autumn. This 
phase will last about two years and public 
introduction of this service by SIP will be 
in 1985. SIP will also act as data provider 
for videotel and has, in an advanced stage 
of development, a data bank which will 
provide information of public interest, 
details on telephone products and ser­
vices as well as other information. 

As far as telefax is concerned, at the end 
of 1982, SIP had 4,400 terminals 
installed. The development of this 
important service is such that by the end 
of 1985, SIP is forecasting as many as 
15,000 terminals. 

The teletex service in Italy will be 
introduced, in line with other European 
administrations, between now and 1985. 

At present, a number of trials and 
transm1ss1on experiments on the 
networks are being carried out in 
cooperation with manufacturing com­
panies. Other important services which 
will be expanding are videoconference, 
mobile service, telemedicine and office 
automation. 

Particular emphasis is being placed by 
SIP on the videoconference service. At 
present the operating company with the 
research institute of the P T  Ministry has 
set up a trial between Rome and Milan 
after which, in the second quarter of this 



Videoconferencing is one of several new services on trial in Italy. 

year, a further European trial will be 
carried out. 

Following improvements to the mobile 
service, demand for it is now high and is 
this year expected to grow to 7,000 sub­
scribers. To this end SIP has presented a 
project to the P T Ministry for a second 
generation system to be in service this 
year. Telemedicine and office auto­
mation are services in which the STET 
Group is directly involved through its 
operating and manufacturing companies 
with initiatives geared to the future. 

Telephone subscriptions in Italy are 
made in the form of a legal contract, 
normally binding for a year, and auto­
matically renewable unless two months 
notice is given. This seems to work in 
favour of the subscriber and caters for 
most normal circumstances under which 
a subscriber might wish to cancel. 
Cancellation is allowed following an 
increase in tariff or rental, or if a 
subscription is taken out elsewhere or 
continued by another party instead. 

In addition, rebates are mandatory if 
bad service is provided to the customer. 
Customer contact is strongly encouraged 
in SIP, and potential subscribers fre­
quently visit sales offices rather than 
ordering by telephone or mail. Forty per 
cent of new subscriptions are made this 
way. This policy has led to a recent boom 
in demand for new telephones - at the 
end of 1981, SIP had 20 million stations 
in service, about two thirds of British 
Telecom's total. Users in Italy are 
obliged _to rent the primary telephone 
from SIP but are free to buy additional 
sets on the open market provided that 
they are approved by the P T  Ministry. 

Overall, Italian telephone penetration 
stands at only 35 per cent of total 
population compared with 50 per cent in 
the UK. Partial compensation for this is 

the high density of public call offices. 
These include public telephones - often 
in cafes - where a fee is paid to an 
attendant, as well as the coin-operated 
type. Whereas the latter used to be 
operated by 'gettoni' - coiri tokens avail­
able at Post Offices, bars and cafes - these 
are now increasingly being superseded 
by direct use of money, or by magnetic 
cards. 

In Italy call tariffs for any distance and 
time combination are more expensive 
than in the UK with the exception of 
local calls. These are charged at a flat rate 
- currently about 4p - and are untimed. 
Local call areas in Italy, however, are 
small compared with those in the UK 
and contain many fewer subsc-ribers, 
with the result that the local call pricing 
level is not as advantageous as it may first 
seem. Beginning this February, the 
timing of local calls (six minutes for 4p 
during the day and 20 minutes at night) 
will be introduced in local networks with 
more than one million subscribers. This 
scheme includes Rome and Milan. 

As in other European countries, 
reduced rates apply during specific 
periods at night. To allow a better flow of 
traffic over the 24 hours, different reduc­
tions - some up to 50 per cent - apply for 
as many as four cheap rate periods. 

The Italian telephone network is pre­
dominantly carried underground, almost 
entirely by coaxial cables, although 
microwave circuits are also used for 10 
per cent of lines. Exchange plant is 
mainly step-by-step, although 25 per cent 
of equipment is crossbar and a growing 
proportion electronic. 

Investment in telecommunications in 
Italy in 1981 is at about the same rate as in 
the UK. Although in 1979 and 1980, SIP 
incurred small operating losses - mainly 
due to the inadequacy of local rates - the 

company has since made a complete 
economic recovery and at the end of 1981 
made a profit of 255 billion lire (£106 
million). In the same year, investments 
totalled 2,250 billion lire (£932 million) 
of which about 60 per cent was self­
financed compared with 90 per cent for 
British Telecom. Investment is growing, 
however, as technological advances begin 
to be felt: Italtel, STET's largest 
equipment manufacturer, is currently 
introducing a new digital exchange 
system, Protea, and a second generation 
of Proteo is being developed with some 
collaboration from the American 
Company, GTE. By the end of the 
decade, well over 500 billion lire (£207m) 
will have been spent on its development. 

The first experimental digital units, 
concentrating on local switching were 
installed five years ago. Despite initial, 
significant software problems, transit 
and inter-continental lines are now in 
operation. These are connected to the 
Protea switching centres by the Sintra 
digital transmission system, using both 
digital multiplex units and line 
equipment over cable and radio link 
microcoaxial carriers. 

Official forecasts for penetration of the 
digital system by 1990 are 30 per cent for 
local networks (average lOkm radius), 70 
per cent for district networks (25km) and 
50 per cent for trunk networks where it is 
hoped to use optical fibres to augment the 
coaxial transmission system. 

Successive Italian governments have 
stated the rationalisation of the telecom­
munications industry as an objective. To 
this end, an important step is the coopera­
tion agreement between Italtel and GTE 
in the switching field - an agreement that 
has been extended also to Fiat's telecom­
munications subsidiary, Telettra. 

A comparison between Italy and the 
UK throws up several similarities such as 
size and population but although future 
reorganisation is due, Italian telecom­
munications structure remains vastly dif­
ferent from that of British Telecom. Q) 

The authors - Mr P. H. Dabbs, 
Mr J. J. E. Swaffield, Mr D. A. Long, 
Mr I. Sarwar and Ms C. M. C. Aust are all 
members of the international 
comparisons group in the Service and 
Performance Department of BTHQ. They 
acknowledge the help of Mr M. Benedetti 
of International Relations, STET. 
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Guildford assistant executive engineer Alan Austin (left) checks the pressure drop across the adjustable air delivery 
slots using a manometer with the help of clerk of works technical officer Peter Woodward. 

Keeping cool with System 

DWatts 

The need to cool high 
heat density telephone 
exchanges has led to the 
development of modular 
cooling units, and new 
methods for assessing 
cooling plant reliability. 

Before the introduction of electronic 
exchanges like System X, the heat 
density of telephone exchange equip­
ment was rarely excessive . and in 
most cases it dropped considerably 
during periods oflow traffic. Modern 
exchanges, however, can emit three 
times as much heat and in the event 
ofcooling failure a rapid rise in room 
temperature occurs. To achieve high 
cooling system reliability from plant 
with moving parts such as fans, 
pumps, and. compressors, a high 
degree of cooling plant modularity is 
nearly always necessary. 

In the past, the number of major cooling 
plant items was selected on the basis of 
experience. In many cases a significant 
proportion of cooling plant was installed 
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in preparation for long-term exchange 
growth. When planning the cooling for 
new high heat density exchanges however,' 
the risks associated with learning from 
experience are unacceptable. A simple 
formula has, therefore, been developed 
by British Telecom, so that planning 
engineers can select the required number 
of cooling plant modules confident that 
specific traffic-based reliability targets 
will be met. This method can also be used 
to assess the effect of upgrading existing 
plants. 

Tabulated data for use with the formula 
takes into account the room temperature 
rise tolerable in the event of partial failure 
of modular cooling plant so that the prob­
ability of reaching critical room temper­
atures is minimised. Costly provision of 
idle standby point is unnecessary, as the 
total cooling capacity of the modular plant 
is equated to the summer design heat load. 
When exchange growth is envisaged, 
capital expenditure can be deferred by 
delaying the installation of additional 
cooling modules until they are required. 

The combination of reliability studies 
and practical cooling failure tests, has 
highlighted other factors significant to 
cooling philosophy for modern ex­
changes. British Telecom normally makes 
full use of outside air during cooler 
months and at night to reduce the run-

ning costs of refrigeration. This is 
possible because there is no requirement 
to humidify the incoming air. In some 
cases it becomes possible to achieve high 
reliability with fewer chillers, if it is 
arranged that plants automatically revert 
to full outside air cooling in the event 
of refrigeration failure. It is also 
important to limit the number of items on 
which cooling is dependent. 

Direct expansion refrigeration plants 
give better reliability than systems which . 
introduce another element such as water. 
Plants with both chilled water and cooling 
tower pumps give low reliability unless 
automatic full outside air fall back facilities 
are incorporated. Manual changeover 
arrangements are disregarded in terms of 

.statistical reliability, since the integrity of 
the cooling plant would depend on staff 
availability. 

Good routine maintenance is essential. 
Regular functional checks must be carried 
out on automatic changeover equipment 
for pumps, and components must be 
replaced at the end of their predicted 
useful life. Even with modular cooling 
systems, failed items must be repaired 
without delay to preserve high overall 
cooling system reliability. 

Modular high reliability self-contained 
cooling units have now been developed by 
British Telecom for use with new telecom-



15 kW DX 

COOLING 

UNIT 

Above: 
The 15kW refrigeration section can be completely 
removed and replaced but can also be totally accessed for 
servicing or replacing components. Here, Peter Kiff (right) 
executive 'engineer in BTHQ's Building Services Division, 
and Alan Austin check over the refrigeration unit. 

munications systems. These are normally 
installed along one side of the apparatus 
room, and require only a wall aperture and 
power supplies to bring them into service. 
Cooling is either by direct refrigeration or 
outside air, depending on the surrounding 
external conditions. Ifa refrigeration com­
pressor should fail the unit automatically 
reverts to full outside air. 

Microprocessor control - specially 
developed by British Telecom - is also in­
corporated and is the first such application 
in the UK. An electronic display gives a 
plain language read-out of detailed 
information such as set points, damper 
position and temperatures. All mainten­
ance is carried out from the front of the 
units and component parts have been 
made easily accessible. The entire 
refrigeration section can be quickly 
removed and replaced in the event of a 
serious failure. 

Production units have been fully tested 
and proved to give full design capacity 
with high external temperatures. Cooling 
plant capital costs are lower with this type 
of unit, and no additional space is required 
for chillers. In some cases local factors may 
prevent the use of self-contained units. It 
may, for instance, be impossible to cut 
wall apertures in some buildings, and in 
noise sensitive situations it may be better 
to locate plant on the roof. 

Above left: 
These two suites of System X type equipment at Baynard 
House in London generate about 15 kilowatts which 
without efficient cooling in a confined space, 
would rapidly increase the ambient room temperature. 

Left: 
Airflow from a 15kW cooling unit. 

Experience with TXE4 exchanges has 
highlighted. the difficulties of integrating 
cooling supply air diffusers and cables into 
a common overhead grid. For System X it 
has been decided that discrete trays should 
be used for cables, leaving specific, 
unobstructed areas through which cool air 
can fall. At all large exchanges, air is 
distributed through a ventilated ceiling. 
This method of air distribution is more 
flexible than ductwork and diffusers, and 
enables large quantities of air to be intro­
duced without draughts. It will also redis­
tribute air if there is a partial air supply air 
failure. 

Since overhead cable trays are used the 
ventilated ceiling chosen is of the slotted 
type with each slot being adjustable from 
the underside without the need to remove 
panels. The slots run at right angles to the 
exchange equipment suites, with; in the 
case of System X, two slots above each 
rack. The ventilated ceiling covers the 
racked equipment area only with bulk­
heads on all four sides, leaving the gang­
way clear for the fixing of busbars to the 
structural ceiling. Room air is returned via 
apparatus gangways to grilles on the front 
of the modular room units. 

A simplified cooling policy has also been 
developed for smaller exchanges. 
Wherever possible, air will be discharged 
below the structural ceiling from grilles on 

the cooling units, without ductwork or a 
ventilated ceiling. The lower traffic hand­
ling capacity of these exchanges results in 
lower reliability targets. Modular 
mechanical ventilation without chilling is 
proposed for buildings which will not be 
permanently staffed. 

When any new telecommunications 
system is under development, changes to 
estimated heat output, density, and 
disposition are to be expected. Inevitably, 
measured figures will produce further 
discrepancies. System X, has been no 
exception, and it is also intended to 
incorporate newer switching technologies 
as they arise . 

The modular cooling philosophy, and 
flexibility of ventilated ceiling air supply 
at larger exchanges, will give planning 
engineers freedom to introduce new 
exchange equipment designs without 
changing cooling plant practice. CD 

Mr D. Watts was formerly head of the 
cooling systems group in !he Building 
Services Division of BTHQ. 

· 

He is now responsible for planning 
and maintaining cooling systems in 
British Telecom London. 
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Measures for success 
Labour productivity is 
difficult to measure and 
inadequately approached 
by many managers and 
engineers. Efficiency 
alone does not ensure 
high productivity - the 
usefu I ness of the work 
done must be taken into 
account. Here, 
Mr H. Tomlinson, British 
Telecom's Director, 
Special Studies, Inland 
Division, suggests a 
working definition of 
labour productivity and 
looks at ways of 
measuring productivity 
improvement. 

Managing an engineering-based 
industry can· never be simple com­
bining as it does, ordinary business 
problems with special difficulties -
and opportunities - presented by 
dynamic engineering technology .. 
One aspect of such management is 
the improvement of labour produc­
tivity consistent with good quality. 
Both productivity and quality are 
commonly referred to but neither is 
easy to define, particularly in such 
an intricate system as a public 
telecommunications network. 

The quality of British Telecom's 
telephone service is good in most 
respects. It is not yet the best in the 
world, but it is well up in the field. 
Whatever productivity gains have been 
made have therefore, not been at the ex­
pense of quality. There is, in telecom­
munications system engineering, a sim­
ple and powerful maxim: 'Do it once and 
do it right'. Properly understood and ap­
plied it leads to high quality with high 
productivity. A business gets both or 
neither. 

But why is productivity so difficult to 
define? Although the word is commonly 
used there is no universally accepted 
meaning. The Concise Oxford Dictiona1y 
simply says: 'capacity to produce; quality 
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or state of being productive; production 
per unit of effort; effectiveness of produc­
tive effort, especially in industry.' 

The word was rarely heard in the UK 

before the early 1960s when it drifted 
over with the flow of management lore 
from North America. Most UK 

managers thought of it then as a sloppy 
equivalent to 'efficiency' - and a good 
many still do. 

Efficiency is, of course, a powerful 
scientific and engineering concept and in 
any sound system: 

efficiency = output/input. 
Because output and input are measured 

in the same units, it is a pure number, less 
than unity. Labour output is usually 
measured in terms of 'standard' hours 
worth of work done and input in hours of 
labour expended (or paid for!). The ratio 
is often called 'performance'. The snag is 
that it is too easy to do efficiently the 
wrong job. 

The lesson of the early 1960s about 
labour productivity in the telecom­
munications world was first learnt by stu­
dying American methods and later from 
our own contributions. From that a work­
ing, and admittedly imprecise, definition 
was established that: 

productivity = useful output/input and 
labour productivity = 

useful output/labour input. 
In the situation where all outputs are 

represented in terms of a common unit 
and the required outputs are fully 
predetermined there is little difference 
between productivity and efficiency. 
Such situations often exist in manufac­
turing industry, where production quan­
tities are specified, optimum methods 
prescribed, supervision close, employee 
discretion nil and measurement easy. 
This situation does not exist, to any large 
extent, in telephone service operating 
companies offering large ranges of ser­
vices involving continuous customer 
choice as well as employee initiative and 
discretion. Thus another equation 
emerged: 

productivity = efficiency x usefulness 
Since usefulness is not itself easy to 

define or measure exactly in practice, the 
equation is not a sound basis for produc­
tivity measurement in a telephone service 
environment. It does, however; have 
two valuable derivatives. The first is that 
efficiency and usefulness are each worth 
pursuit, separately or together, and the 
second is that to be truly productive, the 
questions 'What are the useful products 

of this process?', 'Why do we do it?', 
"How best can we measure our useful 
output?", must be repeatedly asked. 

But why put such strong emphasis on 
labour productivity? The fact that the 
cost of labour is usually a substantial frac­
tion of the cost' of running a business can 
hardly be ignored. In the case of British 
Telecom, labour costs are almost half the 
total cost of the service, and so improve­
ment in labour productivity can con­
tribute much to economic soundness. 
Since labour costs are the most difficult 
to manage, it is sensible for managers to 
give them careful attention. 

Before 1940 there was some attention to 
work efficiency mostly by individual 
supervisors and managers. Work 
measurement had been applied to switch­
board operating from the early years of 
this century, and individual engineering 
supervisors are known to have applied 
approximate work measurements from 
even earlier dates. Overall there was little 
urge to seek improvement. 

The period from 1946 to the early 1960s 
was one of struggling to patch and extend 
the network, to overcome backlog prob­
lems, and to reconstruct as was feasible. 
Much work was done on labour 
efficiency involving method study and 
work measurement, with. the develop­
ment and application of systems for 
telephone construction work and to 
switchboard operating and allied duties. 

From about 1962, attention has increas­
ingly swung to true labour productivity 
improvement. Although efficiency has 
not been neglected, there has been a great 
struggle to understand and exploit other 
aspects of productivity improvement, 
such as redesign of processes to reach 
the desired output more directly, 
elimination or reduction of unnecessary 
intermediate steps, improved organisa­
tion, substitution of capital investment 
for labour where economical, better 
motivation of managers and better con­
trol of manpower. 

Accurate measurement of productivity 
is difficult and complex but some rough 
indications can be obtained by using 
comparatively easily obtained and readi­
ly understood figures. For instance, an 
extremely crude indication comes from 
'stations' per employee. Figure 1 (on 
page 14) shows the ratio for British 
Telecom, plotted over the years 1971/82. 
There is also a close relationship between 
telephone penetration and labour pro­
ductivity, at least for well run admin-



istrations, and that UK performance 
compares favourably with the rest. 

There are, in fact, several good reasons 
why higher labour productivity tends to 
go with higher telephone penetration. A 
large element of labour is roughly pro­
portional to system growth rate and 
another large element proportional to 
system size. Telephone system growth 
tends to follow an 'S' curve and so for 
highly penetrated systems the growth 
related labour element decreases relative 
to system size. 

Above: 

Again, high penetration means closely 
spaced telephones which eases staff 
location and reduces travel costs. Large 
systems make for the efficient use of 
plant and help to introduce advanced 
technologies both of which increase the 
effectiveness of use oflabour. 

In 1950 all trunk telephone calls were 
manually connected and about 30 per · 

cent of customers were served by manual 
exchanges. Figure 2 shows what would 
have happened to the operator force had 
telephone use grown to its present level, 

Injection moulding is now used to close cable sheaths. 

Above right: 
Rodding and light cabling vehicles are now widely used. 

Right: 
Poles are now erected using a special mobile unit. 

Bottom left: 
Cable jointing machines are now in common use. 

Bottom right: 
Using a dropwire dispenser, one man can install an 
overhead feed. 

without any changes in methods of 
handling. It also shows what has actually 
happened to the operator force and 
indicates, roughly, the main factors 
involved. The question to be asked 
is, how much of this labour reduction 
should count as labour productivity 
improvement? 

Clerical/Executive effort is not only 
related to system size but also to system 
use. Figure 3 shows actual clerical staff 
numbers at 1960, what would have 
happened to those numbers had 1960 
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working practices continued, what has 
actually happened to the number employed 
and some of the main factors involved. 

The largest group of British Telecom 
employees are engaged on engineering 
work. Figure 4 shows the actual number 
of engineering employees at 1960, what 
might have been expected to happen to 
that number had 1960 working practices 
continued, and what has actually happen­
ed over the past 20 years. 

In British Telecom, labour productivity 
improvement can be attributed to: 

Figure 1 

Figure 4 
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*Improved technology 
*Substitution of capital investment for 

labour 
*Working method changes 
*Computerisation 
*Management and staff motivation and 
*Manpower planning. 
These factors are rarely involved singly. 

Examples of productivity improvement 
attributable to improved technology, 
capital investment, working method 
changes and computerisation are 
evident, but those examples involving mo-

tivationand manpower planning are less so. 
Measurements are needed to motivate 

and manage, and there is little justifica­
tion for productivity measurement ifit is 
not aimed at, and used for, productivity 
improvement. In the early 1960s, a series 
of productivity measurements were 
developed, all in the general form: 

productivity = 

useful output/labour input. 
By 1979 there were 24 of these 

measurements. They were effective 
management tools, because they focused 

Figure 2 

Figure 3 

Figure 5 

PRODUCTIVITY IMPROVEMENT INDICES 
(Pll) 

Pll No 

1 

2 

3 

4 

5 

6 

7 

8 

Overall 

Customer Installation 

Other Capital Account 

Maintenance 

Other Engineering Current Account 

Marketing and Sales 

Billing and Support Services 

Operator and Customer Service 



attention on the end product and the 
labour expended. There was, however, a 
major drawback because a single 'pro· 
duct' had to be selected as representing 
the useful output. In a telecommunica· 
tions operating business the outputs are 
many and the mix varies greatly. There 
was a reluctance to change 'products' 
because cif the loss of continuity and a 
high level of 'factoring out' had to be 
done. 

Apart from occasional stocktaking, 
managers need to know whether their 
productivity is better or worse and at 
what rate it has changed. With this in 
mind British Telecom introduced a new 
system of productivity measurement 
called Productivity Improvement In­
dicators (Plls). In this system a set of pro· 
ducts is selected to represent reasonably 
useful output. There can be as many or 
as few such products as needed to cover 
the activity and, while end products are 
preferable, transfer products can be used. 
Every product should be easily 
measurable (and auditable) and the 
labour involved must also be" able to be 
measured. 

For each product, the output in year 
one is divided by labour expended 
(kilomanhours) during year one to give a 
products/kmh ratio. That ratio is applied 
to the products for year two to yield 

hypothetical kilomanhours for year two 
- the kilomanhours that would be ex· 
pended to get the products at the year one 
productivity rate. The actual year two 
kilomanhours can be compared with the 
hypothetical quantity, and the resultant 
ratio is a true productivity improvement 
measure. 

In British Telecom's PII system, more 
than 200 products are used, but 
hypothetical and actual kilomanhours are 
combined to yield eight improvement 
indicators - one for the overall inland 
labour force and seven for component ac· 
tivities (see figure 5). If the organisation 
changes, the PII system can change to 
reflect it. New products can be added and 
old ones can be dropped with little or no 
difficulty. 

The system is well ahead of any other 
and is proving a useful analytical and 
motivational tool. It is perhaps not 
universally popular because it is a hard 
and uncomfortable system, exposes areas 
of ignorance and problems conveniently 
hidden by earlier systems, is auditable, 
and relies wholly upon facts. And not 
everyone adapts easily to the concept 
of a differential rather than absolute 
system. 

As far as mal)power planning is con­
cerned the central issue is simple - if the 
right number of people with the right 

skills are not in the right places, output 
will not be achieved, and if there are too 
many people anywhere, anytime, there 
will be no productivity. It can in fact be 
convincingly argued that managers are 
better off with slightly too few than with 
too many staff. To advance productivity 
in a complex, dynamic, interactive in­
dustry involving initiative and judge· 
ment at modest low levels, it is the 
managers who need to be skilfully and 
carefully squeezed. 

If a business has staff of low skills with 
high wastage rates, manpower planning 
is not essential or difficult. If however, as 
in the case of British Telecom, a substan· 
tial proportion of the staff is highly 
skilled and natural wastage is low, man· 
power planning is very necessary and 
very difficult. 

Over the years managers and engineers 
have made the dominant contribution to 
increasing labour productivity. They 
may also be able to contribute to the solu­
tion of the resultant problem of how 
society should react to the situation in 
which a fraction of the potential workers 
can comfortably produce all that society 
can reasonably consume. CD 

British Telecom Journal, Winter 1982/83 

Quality of telephone service April 1981 to March 1982 
Figures in brackets indicate performance during the ye_ar April 1980-March 1981 

Local automatic telephone service 

STD automatic telephone service 

Repair service 

Inland telephone operator service 

International automatic 
telephone service (100) 

International telephone 
operator service 

Calls connected successfully 

Calls which obtain 'engaged' or 'no reply' 

Calls that fail due to the customer 

Calls that fail due to British Telecom 

Calls connected successfully 

Calls which obtain 'engaged' or 'no reply' 

Calls that fail due to the customer 

Calls that fail due to British Telecom 

Yearly fault reports per telephone 

Fault reports cleared by end of next working day 

Calls answered within 15 seconds 

Calls connected successfully 

Calls that fail in the international automatic exchanges 

Calls that fail due to other causes 

Calls answered within 15 seconds 

63.3% (63.6%) 

28.4% (28.2%) 

7.0% (6.8%) 

1.3% (1.4%) 

64.9% (65.0%) 

24.4% (24.2%) 

8.0% (7.9%) 

2.7% (2.9%) 

0.58 (0.60) 

79.6% - (75.9%) 

87.4% (88.9%) 

41.1% (38.4%) 

2.2% (2.5%) 

56.7% (59.1%) 

78.0% (78.0%) 
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A remote-control . 
underwater tracked 
vehicle, designed to bury 
and inspect submarine 
telecommunications 

·cables in depths down 
to 300 metres, is soon to 
begin sea-proving trials 
from the British Telecom 
cable ship Monarch. 
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Jointly developed by British Telecom In­
ternational (BTI) and Yorkshire-based 
company Slingsby Engineering, a 15 

tonne craft, called Seadog, will help to 
reduce persistent damage to submarine 
cables from fishing trawl gear by burying 
cables into the sea bed. 

Submarine cables are a vital part of the 
worldwide communications network, 
and so must be very reliable. Since the 
mid- l 960s, the administrations responsi­
ble for cable operations - the United 
States, Japan, Canada, France and the 
United Kingdom - have been looking 

hard at finding new ways of protecting 
cable, particularly against damage caused 
by fishing trawl gear. For cables laid in 
waters deeper than a kilometre, the only 
protection is the polyethylene sheathing. 
But in shallower waters, cables are given 
an additional one or two layers of 
helically-wound steel armour wire, 
although this has not always been enough 
to combat modern trawling techniques. 
Despite lengthy research, it was 
eventually accepted that further 
developments in armouring would be im­
practical and uneconomic. An alternative 
method of protecting submarine cable is 
by burying it. 

Looking very much like a futuristic 
tank, the 20-foot long Seadog can bury 
cables up to a depth of one metre, as well 
as helping to inspect, recover and rebury 
cables during mainten;mce work. Seadog 
is controlled from a support ship on the 
surface through an umbilical lifeline con­
nected to an on-board operations control 
cabin. With the aid of thrusters and 
buoyancy tanks, the vehicle can swim to 
the ocean floor. Once there, it moves 
along on caterpillar tracks, locating the 



submarine cable using video cameras and 
magnetic sensors. Using high and low 
pressure water jets, the vehicle can cut a 
trench under the cable while travelling 
on seabed surfaces which can range from 
sand to clay. 

Seadog can operate in depths up to 300 
metres and currents of up to three knots 
using horizontal and vertical thrusters. 
These are controlled by a lever providing 
horizontal and vertical translation and 
control. When on the seabed, the track 
units take over and are powered by 
hydraulic motors mounted in the drive 
sprockets of the two tracks. Independent 
servo-valve control provides variable 
speed forward and reverse motion and 
differential steering. 

Weight has been kept to a minimum on 
Seadog which has been built on a glass­
reinforced plastic chassis holding the 
various sub-systems, buoyancy and trim, 
thrusters, tacks, trenching system, 
manipulator, video and cable detection 
systems. Buoyancy is adjusted by pump­
ing seawater into and between tanks con­
tained within two large pressure vessels. 
All mechanical functions are hydraulical-

ly powered and electrically controlled. 
The vehicle digs trenches using a suc­

tion dredge pump, beneath which is a 
tubular inlet pipe which can be pivoted 
and extended to vary the trench depth. 
On the front is a general purpose 
manipulator which can be used to place 
acoustic markers as well as helping with 
cable cutting and attaching cable grip­
pers during recovery and repair. 

Seadog's eyes are in the form of three 
video cameras, one fore, one aft and the 
third, a high definition camera, mounted 
on the manipulator arm. There is also a 
35mm stills camera which is used for 
photographic records. Lighting is achiev­
ed through nine individually selectable 
tungsten iodide lamps and a Xenon flash 
unit. 

Cables are located and tracked using an 
active magnetic cable sensing system 
which relies on the ferromagnetic con­
tent of the cable and special 'transmit and 
sense' coils in the tracking system. These 
coils are contained in a head located on a 
trailing arm stowed in the vehicle when 
not in use. Initial positioning of the head 
is manually controlled from the control 

console. An alternative cable detection 
system relies on sensing the magnetic 
field radiated from a submarine cable 
when a 25Hz current is injected at the 
shore station. 

Seadog's lifeline is the umbilical cable 
which is used to transmit power to the 
vehicle from the control cabin and also 
provides data and video links for remote 
control. 

The vehicle has also been fitted with a 
magnetic compass, and information from 
this, along with depth, altitude, and pitch 
and roll sensors, is displayed on the con­
trol console. The operator can also use an 
acoustic navigation system which details 
the position of Seadog in relation to the 
support ship. Other acoustic systems are 
also provided to enable Seadog to avoid 
obstacles, to provide information about 
the trenches and to place acoustic 
markers. 

Trials with CS Monarch will be exten­
sive and are designed to test fully the 
system and establish working methods 
before it becomes fully operational later 
this year. By then, a full programme of 
work on high-capacity cable systems is 
envisaged and with the interest shown 
from offshore energy industries, Seadog 
looks set to have a promising commercjal 
future. CD 

Mr P. Vincent-Brown is a head of group 
in British Telecom lnternational's Marine 
Division based at Southampton and is 
responsible for the Seadog project. 
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Above: 
Seadog began underwater trials in 
Loch Linnhe early last year. Further 
sea trials are taking place this year 
using CS Monarch as support ship. 

Left: 
A Sllngsby Engineering technician 
makes final adjustments to one of 
the thrusters used to power Seadog 
to the ocean floor. 
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First 
in the 
world! 
RNew 
and BA Wittey 

A world-first complete 
rack-mounted power 
system for telephone 
exchanges has been 
developed by 
British Telecom. 

Development of de power systems in 
British Telecom aims to produce 
power plant which is aligned with 
equipment needs and practices. 
Modern needs are for greater flex­
ibility and for the power equipment 
to be fully compatible. These aims 
are now possible with the use of 
switch mode rectifiers and sealed 
secondary lead cells for power 
storage. Full advantage is now 
being taken of the technological 
developments in both these areas, to 
produce a power equipment rack 
(PER) for installation en-suite with 
telecommunications equipment. It 
will provide all the necessary con­
version and power storage from the 
public mains input (240V ac) to the 
secure de supply voltage and its 
development is a world first. 

Earlier developments in de power sup­
plies produced a modular central power 
plant which brought advantages of stan­
dardisation and enabled production and 
planning to be concentrated on a range of 
standard sizes. Central plant, however, 
has the disadvantage that the weight and 
nature of the equipment require special 
accommodation. · Problems are com­
pounded by the need to provide accom-
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Executive engineer Martin Hutchings (left) and Ray Kingdom demonstrate the 
power of the new equipment. The block they are holding 
is equal to the power value of one of the larger b.atteries behind. 

Design engineer Ray Kingdom replaces one of the five compact 28amp 
rectifiers in a power equipment rack (PER) being tested in London. 



modation at the initial building stage for 
power equipment of sufficient size to 
meet the ultimate telecommunications 
equipment load which may be some five 
to 20 years in the future. 

Distribution is usually via aluminium 
bars from the power plant to the equip­
ment area and has to be planned at an 
early stage because of long lead times for 
installation. Long main distribution bar 
routes are also vulnerable to faults. 

With British Telecom's modernisation 
programme based on large-scale installa­
tion of System X, future needs were 
carefully examined to ensure power 
development was proceeding in line with 
modern system requirements. System X 

brings a number of changes in equipment 
practice and those significant to de power 
are a large reduction in accommodation 
needs for exchange equipment, reduced 
ordering and installation lead time 
scales, a possibility of providing modular 
exchange systems, and factory assembly 

The power equipment rack in detail. 

Power 

Management 

System 

(P.M.S.) 

Batteries 

Batteries 

Batteries 

and testing of completed exchange 
switching systems with installation and 
commissioning on site in weeks rather 
than months or years. 

It was clearly identified that as well as 
providing.a cost-effective and secure elec­
trical power supply, the de power plant 
should satisfy two further basic re­
quirements - equipment environmental 
compatibility to allow maximum use of 
accommodation and flexibility of power 
provision to meet changing needs. 

These are met if the de power system 
can be part of the complete telecom­
munications installation, installed on site 
at the same time, or made available for 
factory incorporation and commission­
ing. So far, this has been impracticable 
owing to the bulky nature of power 
equipment, the need for battery ventila­
tion to remove products of electrolysis 
and the interconnection requirements of 
power supplies· demanded by existing 
telecommunications equipment powered 

End Panel 

15VVay 

Fuse Panels 

directly from the negative SOV supply. 
To determine the direction of develop­

ment, the five major factors taken into 
account, in addition to the basic require­
ment to provide power economically at 
the prescribed levels, were reliability, 
flexibility, installation, maintenance, 
and cost. An early production unit was 
unveiled last October at the International 
Telephone Energy Conference in 
Washington DC, USA. A programme for 
major British Telecom installations is 
planned and will start from January next 
year. 

Within the rack, power equipment is 
mounted on shelves, three for batteries, 
one for rectifiers and one for special 
units. The remaining space is used for a 
connection panel and gives flexibility to 
meet the thermal demands of natural con­
vection cooled equipment. The rectifiers 
and special units are designed on a sub­
shelf module to allow interchangeability 
and the selected arrangement is five units 
to a shelf. This concept of small inter­
changeable unit modules enables great 
flexibility to be achieved to match power 
to the load. Keystone to the development 
is modern technology which offers the 
sealed, maintenance-free battery with a 
design life of at least 10 years. 

A major factor is realising the power 
rack concept was the decision to use 
switch mode power units operating at 
20kHz to reduce the size and weight of 
the rectifier and filter equipment. The 
present development is based on a 1. SkW 
unit and a shelf configuration which pro­
vides up to four operational units and one 
standby unit operating in parallel to give 
up to 6kW output, the l .SkW unit gives 
flexibility and the small size aids installa­
tion and maintenance. 

Under normal operating conditions, de 
power is supplied at a voltage of 5.4.SV 
with a fall to 44V at the end of the battery 
discharge period. The principal change 
from present practice is an increase in 
maximum operating voltage from 52V to 
SSW, acceptable for most new equip­
ment. This has been adopted to enable a 
simple battery float, constant potential 
charging arrangement to be used with the 
wider voltage range and leads to reduced 
capital cost and improved reliability. 

Power distribution within an exchange 
will in future be at medium voltage 
(240/41 SV ac) up to the power equip­
ment rack. This will simplify installation 
and allow planning flexibility. Battery 
reserve will be at the power equipment 
terminals providing a buffer against 
disturbances on the main supply. 

The supply to each rectifier is at 240V 
single phase ac which allows them to be 
used on either single or three phase elec­
tricity supplies. The de connection panel O 
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brings together the various outputs and 
provides a focal point for monitoring and 
protection. Fused outputs are used from 
each of the rectifier units and solid link� 
from the battery. l .SkW converters or 
SOOV A inverters are available as module 
units for the PER to provide limited 
power for special purposes. These are fed 
from the de connection panel in the same 
way as the switching or transmission 
equipment. 

The distribution to telecommunica­
tions equipment is from a suite distribu­
tion panel mounted adjacent to the power 
rack. These panels have a capacity of75 
circuits each of 20 amp rating but 
normally loaded no more than ten amps. 
The main distribution is reduced to a 
short length of cable from the power 
equipment rack to the suite distribution 
panel, is easily installed, and overcomes 
most of the problems associated with 
distribution bars. 

This closer integration of power with 
telecommunications ·equipment offers 
the opportunity to use data processing 
and maintenance facilities provided as 
part of the switching equipment on a 
shared basis and will enable remote op­
erations and maintenance centres (OM Cs) 
to supervise both the telecommunications 
service and the power supply. 

A microprocessor unit· is being 
developed to provide a range of facilities 
in a Power Management Sub-System 
(PMS) compatible with the associated 
telecommunications system. The 
complete PMS will comprise a micro­
processor on each PER and an interface 
processor to connect a number of PERs 
to the exchange general information 
system. The primary function of the 
PMS microprocessors is to monitor 
power equipment condition on that rack 
remotely as well as locally, and to extend· 
alarm facilities with pre-determined 
priorities to the OMC and to respond to 
alarm interrogation with status reports. 

Battery performance will be verified by 
monitoring the battery discharge voltage 
and current during an annual test 
discharge controlled automatically by the 
PMS. The processor will also be capable 
of adjusting power to, healthy or faulty 
units, under automatic or manual control 
and provide regular calendar routines. In 
the event of failure, all controls are 
returned to the power equipment to 
maintain the stand-alone integrity of the 
power rack. 

The intention is to integrate the PMS 
with the exchange information system to 
enable overall performance to be 
monitored at a common point. Highways 
will be extended from the individual 
PMS units to the maindata systems via an 
interface unit. This is necessary to enable 
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a number of power rack units to be 
brought together onto a common system. 

With these 'en-suite' power units, 
power is planned and installed as re­
quired to meet the telecommunications 
equipment loads . .Accommodation sav­
ings are expected to be significant as 
power can be installed in the same area as 
the equipment. 

The system also allows for unit replace­
ment maintenance methods to be used 
enabling power maintenance to be under­
taken off site, and testing and repair can 
be undertaken at a central point where 
diagnostic equipment is available. By 
concentrating work load on repair 
centres, adequate work is available to 
keep staff conversant with the equip­
ment. This is expected to result in higher 
standards, improved reliability and 
reduced total power costs. 
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In these days of rapid change and expan­
sion, flexibility and reliability are prime 
requirements of any system which is 
likely to evolve and take advantage of 
technological changes as they arise. The 
availability of a complete power package 
virtually off the shelf, which can be and 
integral part on exchange equipment 
suite is a major advance in the field of 
telecommunications engineering. CD 

Mr R. New is a head of section in Energy, 
Trans'port and Accommodation Division 
of Network Executive and is responsible 
for de power system development. 

Mr B. A. Wittey is a head of group in the 
same division responsible for power 
equipment design. 
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1. 

The network 
master plan 

KWJ Lannen 

and J Fieldhouse 

Development of an overlay national 
digital switching and' transmission 
trunk network by 1988; 12 million 
System X connections installed by 
1992 and all large Strowger local ex­
changes to be removed from the net­
work by about the same time. These 
are three of the main challenges 
British Telecom has set itself for the 
next decade to create a telecom­
munications network capable of 
meeting the needs of the informa­
tion society rapidly emerging in 
Britain today. The scale of this task 
can be measured by the simple fact 
that it took about 60 years to build up 
today's automatic network to its 
present 19 million connections. 

Digitalisation of the network is the 
largest and most complex interrelated 
task ever undertaken within British 
Telecom and will swallow a total expen­
diture of £6,000 million over the next ten 0 

From left to right, systems planning engineers Ray Murphy and Jim Williams from British Telecom London 
headquarters meet Ken Lonnen, head of network planning and performance division in IDHQ, and Phil Copping, 
head of section in the same division, to discuss the current year's plan. 
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years at today's prices. Such an ambitious 
task needs an effective planning frame­
work ifit is to be carried through on time, 
at minimum cost and in such a way that 
customers obtain improved facilities at 
the earliest date. 

The network master plan (NMP) pro­
vides this framework within which all 
modernisation planning can take place in 
a coherent, directed manner, and in a 
form amenable to analysis which will 
confirm its internal consistency and that 
intended objectives are met. Physically 
the NMP, which is prepared and 
published annually, consists of 11 
volumes, the first of which contains the 
strategic guidance to modernisation 
policy. The 10 other volumes contain 
plans for each region drawn up by 
regional planners and based on guidance 
in the first volume. 

The NMP emerged after strategic 
studies had been carried out at THQ 
from the mid-l 970s with the aim of deter­
mining the best way of converting the 
existing analogue network into an in­
tegrated digital network (IDN). A report 
on those studies was published in 1979 
and among the major conclusions was 
that the conversion to a digital network 
should be as rapid as possible and that 
eventually digital working should be ex­
tended to customers premises to form an 
ISDN. With these broad aims set, the 
next question was how could the transi­
tion to the desired digital network be best 
achieved. 

It was immediately apparent that maxi­
mum benefit from digital systems, and 

the most economical and efficient means 
of conversion from the old to the new net­
work, could only be achieved if all plan­
ning was carried out in a co-ordinated and 
coherent manner. This implied a total 
network approach to digital planning and 
it followed that what was needed was a 
master plan on which all planning could 
be based and which could be regarded as 
a key control document. 

Formal proposals for such an all em­
bracing plan were first aired, and rapidly 
accepted, towards the end of 1979 and 
early 1980. At the same time, as part of 
the reorganisation ofTHQ, the Network 
Strategy Department (NSD) was set up 
and charged with the responsibility for 
establishing the NMP, recognising, of 
course, that responsibility for determin­
ing the· best means of achieving strategy 
objectives for a particular plaht sector 
rests firmly with the operational depart­
ment concerned. General agreement hav­
ing been reached on the purpose and con­
tent of the NMP, preparation of the first 
plan began early in 1980 and the first an­
nual report was published in December 
of that year. 

The annual cycle begins towards the 
end of each year with the revision of 
overall network policy and strategic ob­
jectives by NSD. Work on this, ofcourse, 
is continuous but it is around this time 
that tentative ideas must become definite 
proposals for submission as part of the 
annual modernisation review. Aim of 
this review is to assess the practical effects 
of the strategy so far and point the direc­
tion which modernisation policy should 

take in the course of the following year. 
Providing approval is obtained, pro­

posed strategy and objectives are 
published and distributed to operational 
departments within Inland· Division 
Headquarters (IDHQ). It is a fundamental 
aspect of the plan that operational depart­
ments should be responsible for ensuring 
that the right action is taken to achieve 
the strategy objectives, and for devising 
the checks to assure senior management 
that objectives will be met. 

Guidance from operational depart­
ments is prepared between November 
and January. NSD's vital role in this 
period is to ensure that the guidance pro­
duced conforms to the strategy objectives 
and is consistent from one section to 
another. With so many people and 
departments involved there is inevitably 
the possibility of misunderstandings and 
misinterpretations and these must ob­
viously be eliminated as far as possible. 

At this point regional and area planners 
come into the picture. Their plans must 
be based on the latest sales rolling 
forecast of exchange connections and 
traffic forecasts which become available 
from April each year. Regions play the 
key role in turning a set of generalised ob­
jectives into a practical plan, which, for 
example, in the switching sector, names 
exchanges and puts dates and sizes on the 
planned introduction of digital equip­
ment. From these plans, a national pic­
ture can be built up of the equipment re­
qirements year by year to achieve strategy 
objectives. 

But no modernisation plan can ever be 

How the old and the new networks come
· 
together. 

DMSU 

DMSU 

DMSU 
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DMSU - Digital main switching unit 
DPLE - Digital principal local exchange ----
DLSU - Digital local switching unit ,;-

AID - Analogue/digital converter ;/ 
ALSU - Analogue local switching unit 
GSC - Group switching centre 

Digital Network 
I 
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There are about 60 DMSUs in the UK 
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achieved without the proper resources. 
For this reason a link between the NMP 
and the British Telecom five-year invest­
ment plan is of fundamental importance. 
Regions return their practical plans to 
IDHQ in July for assessment and opera­
tional departments check that targets 
have been met and objectives achieved 
within the sphere of their own respon­
sibility. NSD ensure that there is a 
consistency of plans between each of the 
sectors. 

The final event in the cycle is the 
preparation of a report to senior regional 
and IDHQ management. This is pro­
duced co-operatively by NSD and opera­
tional departments. It assesses the prac­
tical implications of the plan, identifies 
problems which have been exposed and 
suggests, if necessary, new aspects which 
need investigation or call for more detail­
ed attention. It also compares the degree 
to which the real plan meets the policy 
aspirations expected. Provided the report 
indicates satisfactory progress, the NMP 

is endorsed as the basic document for all 
modernisation planning for the following 
year. 

As a direct result of increased commer­
cial ·pressures over the last two or three 
years, the attitude of British Telecom 
towards deployment of System X has 
been subject to a change of emphasis. 

·Whereas previously modernisation 
policy was directed more towards replac­
ing outdated equipment with improve­
ment in the quality of service the major 
objective, emphasis has now shifted to 
maximising the profits of the Business. A 
crucial factor has been co-operation be­
tween marketing and planning staff to 
ensure that System X will be deployed 
speedily to places where local marketing 
needs have been identified. 

A question often asked is what value can 
be placed on the NMP when underlying 
policy assumptions on which it is based 
can suddenly change. But without the 
NMP, it would be much more difficult to 
implement such changes speedily and 

coherently. The NMP is a prime 
document for providing a sense of 
direction and only by using its common 
and clearly understood objectives, 'can 
competition be met and overcome. The 
aim must now be to further develop 
flexible attitudes and procedures which. 
will enable any necessary change in 
objectives to be q_uickly and easily 
assimilated. That fundamental policy 
changes were so readily accommodated 
in last year's NMP is itself a reflection of 
strength of the NMP concept, and the 
commitment of those involved. CD 

Mr K. W. J. Lonnen is head of the 
network planning and 
performance division in BTHQ. 

Mr J. Fieldhouse is head of the 
network master plan 
co-ordinating group in the same division. 
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John Fieldhouse, head of the network master plan co-ordinating group, deals with another query 
from a regional headquarters. 
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Icebergs towered 200ft above the waterline, 100 mph 
gales lashed her decks and always there was the 
threat of Argentinian attack. But the danger, the 
biting cold and the desolation of the South Atlantic 
were literally oceans away as British Telecom's 
cableship Iris sailed proudly into Southampton - her 
mission with the Falklands Task Force successfully 
accomplished. 

After being away for seven months and covering 
more than 45,000 nautical miles, CS Iris came home 
to an emotional welcome - and an almost immediate 
refit to prepare her again for her civilian role as one of 
British Telecoin's three cableships maintaining 
18,000 miles of undersea telecommunications cables 
in oceans and coastal seas around Britain. 

Chartered by the Ministry of Defence as a despatch 
vessel because of her shallow draught, stability and 
manoeuvrability, CS Iris carried stores, mail and 
military· personnel from ship to shore and ship to ship 
during the conflict (see British Telecom Journal, 

Autumn 1982). And despite the rugged conditions in 
·which she worked she returned to Southampton 

almost unscathed requiring only cosmetic repairs. . 

During her spell in the South Atlantic nearly 
50 British Telecom staff - all volunteers - served on 
board Iris along with personnel from the Royal Navy. 
Captain Alan Fulton was awarded the OBE and chi13f 
steward Dick Barrett received the BEM. 

Above: 
Friends, relations and British Telecom 
staff line the quayside at Central 
Marine Depot, Southampton to 
welcome home CS Iris after her long 
voyage from the South Atlantic. 

Right: 
Captain Alan Fulton is greeted by his 
wife as CS Iris docks at Southampton. 

Left: 
British Telecom and Royal Navy staff 
relax together as CS Iris approaches 
the end of her journey home. 

Far right: 
Captain Fulton is joined on the bridge 
of CS Iris by British Telecom 
chairman Sir George Jefferson as 
the ship sails towards Southampton: 

British Telecom Journal, Winter 1982/83 
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Go-ahead for 
Bureaufax 

KJWebb 

.An operator transmits a facsimile document in the London Bureaufax office. 

Bureaufax, British Telecom Inter­
national's (BTI) facsimile bureau/ 
document (re) transmission service 
'which has now grown into one of 
the largest of its kind in the world 
accessing more than 60 overseas 
destinations, has recently been 
giveR the green light following a 
two-year trial. 

Thirty of the overseas destinations are 
accessed on a bureau-to�bureau basis · 
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using high-speed digital facsimile 
machines for transmission to a Bureaufax 
office in the destination country. The 
overseas office then arranges delivery of 
the document copy to the addressee. In 
most cases delivery can also be arranged 
by the London Bureaufax Office direq to 
a destination subscriber's facsimile 
machine if requir.ed. Overse�s customers 
with facsimile ·machines can send 
.documents direct to the London 

Bureaufax Office as well. A further 31 

countries, without Bureaufax offices of 
their own, are accessible on this basis. 
Documents can also be accepted by 
Bureaufax for inland addressees. 

Documents are submitted to Bureaufax 
in various ways - by facsimile, post, 
Expresspost or by hand. In the latter case 
this may be at any one of 16 Bureaufax 
counter offices throughout the UK as 
well as at the main London Bureaufax 



A customer fills in a Bureaufax message form in his office ready to despatch to an overseas destination. 

Office. Also, by arrangement with the 
Post Office, documents for Bureaufax 
transmission can be accepted at any of the 
80 or so UK Intelpost centres around the 
country. Increased acceptance facilities 
are under consideration. 

Diagrams, drawings, legal documents 
and correspondence, can all be sent via 
Bureaufax and a message form, available 
at counter offices, can be used by 
customers for writing messages. The ser­
vice can prove invaluable to businesses 
and even residential customers without 
facsimile machines of their own or whose 
correspondents do not have a machine. 

For businesses with facsimile machines, 
Bureaufax can overcome machine com­
patibility problems and international 
time zone differences by accepting 
documents from most types of machine 
for onward transmission. If a customer 
has more than ten pages to send interna­
tionally by Bureaufax, the operators will 
arrange to ring back for acceptance of the 
document copy, possibly saving the cost 
of a trunk call. 

Bureaufax charges, including 15 per 

cent VAT, are £2.02 per A4 page to 
Europe, Canada and the USA (New York 
City and Washington DC), £4.03 per 
page to the test of the USA and the Carib­
bean area and £6.90 per page to other 
overseas destinations. No additional 
charge is made for separate transmission 
of addressee details. A VAT-inclusive 
handling fee of £2.02 per address is 
payable for each transaction. A discount 
arrangement is applicable for inter­
national transmission of documents in 
ex.cess of 20 pages, making it cheaper 
to send longer documents abroad. 

In the case of documents for inland 
addressees, a VAT-inclusive charge of £1 
per page is applied with a £1 handling 
charge per address. This is reduced to 
51 p per page plus 51 p handling charge 
for documents transmitted by facsimile 
(by the sender) to a Bureaufax counter 
office for collection by the addressee. 

With Bureaufax now established, the 
intention is for its development to con­
tinue. The service is not immune from 
competition, and aggressive marketing 
will be undertaken to promote 

Bureaufax's attributes and value for 
money. Further digital facsimile 
machines are to be provided for the Lon­
don Bureaufax Office and also at selected 
counters where traffic levels continue to 
justify them. 

In the longer term it is hoped to expand 
Bureaufax according to customer needs 
and developing technology to ensure pro­
vision of the best possible service .. This 
will mean further increasing the accessi­
ble overseas destinations enhancing 
customer access and delivery ar­
rangements, extending equipment com­
patibility as required and adding 
automatic features to the service. 

. Further information about Bureaufax 
may be obtained from the main 
Bureaufax Office on 01-250 1117. Q) 

Mr K. J. Webb is head of the Bureaufax 
marketing group in British Telecom 
International Business Services. 

British Telecom Journal, Winter 1982/83 

27 



Testing 
together 

A J Watchorn 

This, the second in an 
occasional series of 
articles written 
exclusively for 
British Telecom Journal 
by contributors from 
manufacturing industries, 
reviews a new STC line 
tester now on trial in 
Guildford Telephone Area. 

Ever-increasing demands in the 
United Kingdom for more and more 
telephones place a great strain on 
British Telecom to maintain high 
standards of service to all its 
customers. 

With this in mind, Standard Tele­
phones and Cables (STC) set out to 
design and develop a new system of line 
testing equipment to help solve some of 
the problems. The project proved to be 
so interesting that it received a stream of 
visitors from overseas administrations, 
all of whom were highly impressed. 

Because of the obvious potential for 
further improvements to the line testing 
system, British Telecom sponsored a 
development with· STC which has now 
resulted in a new remote line tester 
(RL T) un<;l.ergoing field trials in 
Guildford J'elephone Area. 

The RL T is a microprocessor-based 
system which identifies faults in sub­
scriber lines and telephones. It consists of 
remote test units located in exchanges 
and is operated from central control 
terminals in the RSC. Tests are applied 
in an automatic sequence or selectively 
under manual control, with a printed 
record output available on demand. 

The equipment has two major elements. 
- the controllers and remote units. Heart 
of the system is the controller, a dedicated 
intelligent VDU which allows access to, 
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STC - telecommunications pioneers 
Standard Telephones and Cables pie this year celebrates its 
centenary in the United Kingdom. Initially a subsidiary of Western 
Electric, the company first entered the growing market for 
telephones, exchanges and apparatus and was soon competing in 
bids to the National Telephone Company. Indeed, it installed many 
of the early large exchanges, including Liverpool Central, Holborn 
and Manchester. 
It was not until 1906, however, that telephone equipment was 
manufactured in the UK by Western Electric from a factory in 
North Woolwich. In 1924, a young still small company called ITT 
took over the international interests of Western Electric. The 
following year, Standard Telephones and Cables was formed and 
has subsequently grown and now has more than 24,000 staff 
and 17 major manufacturing locations. 

· 

ITT's interest in STC is now 35 per cent, giving UK shareholders a 
controlling interest for the first time. STC's export successes 
include a record order for telecommunications equipment -
providing the Anzcan undersea cable system. At home, it is sole 
supplier to British Telecom for all TXE4 type electronic exchanges. 

Regular meetings to discuss progress have been invaluable throughout 
the triaL Here Bob Gregory, assistant executive engineer in charge of the 
repair service centre at Guildford exchange (left), executive engineer 
Tony Manvell and author Tony Watchorn study system circuitry. 
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A typical display from an ALT screen. 

and control of, the exchange-based test 
unit. 

Remote units are commanded by the 
controller, to carry out testing on 
customers'· lines and telephones. Each 
remote unit comprises a group of slide-in 
circuit modules in a cabinet, which can 
be mounted on an equipment rack. All its 
functions, including the sending of 
messages to and from the controller, test 
access, and test sequences and calculation 
of results, are microprocessor controlled. 

The remote unit automatically operates 
its own self-calibrating device at regular 
hourly intervals thus maintammg 
accurate measurements. It also has hs 
owri built-in self defence which enables it 
to search for any alternating current 
power on the line under test. The remote 
unit then gets on with the job of testing, if 
it is safe to do so. 

A printer is also located at the RSC and 
is especially necessary when the remote 
units are instructed to routine customer's 
lines automatically. During this 
unmanned operation, the list of results 
are output to the printer. Just one printer 
in an RSC can record all the results from 
several controllers. 

The tester's main advantage over most 
existing test apparatus is that it performs 
these test functions via data links, any 
distance from the RSC. It can test 
customers' telephones, line plant and 
pay-on-answer coinboxes. 

Further field trials of the system are 
taking place in British Telecom's 
Carmarthen Area as well as in the Leuven · 

area of Belgium. British Telecom has 
commissioned a further 20 systems from 
STC and these will be delivered later 
this year. 6) 

Mr A. J. Watchorn is principal engineer 
with the Information Terminals Divis ion 
of Standard Telephones and Cables pie, 
and is based at the company's New 
Southgate factory. 
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New country exchanges 
A £20 million programme to bring 
modern telephone facilities to 400 small 
rural communities during the next three 
years has been announced by British 
Telecom. A new telephone exchange, 
called UXD5B, uses advanced digital 
microelectronics to meet the communi­
cations needs of remote villages. 

The new exchange - a product of 
British Telecom research and develop­
ment - will ensure that customers in 
country areas receive the same telephone 
facilities provided to other parts of 
Britajn on its larger System X electronic 
exchanges. 

Exchanges providing advanced 
facilities - repeat-last-call, short-code 
dialling and automatic diversion of calls 
to an alternative number - are normally 
most cost-effective in sizes suitable for 
larger communities and a scaled-down 
version of these larger exchanges would 
be an expensive way of providing 
advanced telephone services to small 
communities. Telecom's new small 
exchange - specifically designed for rural 
application - provides these facilities at 
no greater relative operating cost than 
that of providing them on a larger scale in 
towns. 

The UXDSB exchange is derived from 
an advanced digital call-connect system -
the Monarch 120 - now being produced 
in quantity by GEC and Plessey for 
British Telecom to offer to its business 
customers. It follows an earlier version, 
designated UXDSA, many of which are 
now in service in Scotland. The 
installation programme of 50 UXDSA 
exchanges now being completed in 
March and installation of UXDSB wilt 
start immediately afterwards. 

Search for site 
British Telecom is concentrating its 
search for a suitable site for the nation's 
third satellite earth station in the 
Wiltshire/Dorset/Somerset border area. 

The need for a third station is urgent if 
the UK's position as a world leader in 
international telecommunications is to 
be maintained. 

Almost all incoming television 
programmes, such as the recent pictures 
from the space shuttle Columbia and the 
Commonwealth Games in Brisbane, 
arrive in Britain via a satellite and an 
earth station. Outgoing programmes 
such as the Pope's visit and the Royal 
Wedding also pass through them. Earth 
station sites need to be free from electrical 
interference and, ideally, be located in a 

natural bowl where land contours 
provide natural screening from 
interference. 

Increases deferred 
Following the announcement ofhalf-year 
profits of £268 million for the six months 
to September, British Telecom has 
deferred tariff increases until July. 
Originally, plans were to increase tariffs 
by 3.3 per cent last November. 

Other moves are to introduce a rebate 
scheme for customers using under 100 
units a quarter, extension of cheap rate to 
cover all bank holidays, abolition of the 
£10 take over charge for existing 
customers moving premises, and more 
reductions on direct dialled international 
calls. 

The whole package adds up to a £340 
million saving for customers. 

An era ends 
A new £85 million undersea cable, 
running between Britain and the Nether­
lands, will enter service next year and 
carry up to 4,200 simultaneous phone 
calls. It will meet the growing demand for 
telecommunications between Britain and 
its partners in the system - the Nether-

The country's 
smallest payphone 
has been 
launched by 
British Telecom. 
Nine inches by 
seven inches, the 
unit weighs less 
than 71b and 
accepts 2p, Sp, 1 Op 
and sop coins, 
refunding unused 
coins at the end of 
a call. 

The payphone is 
particularly useful 
for small 
businesses. 
Typical users will 
be hairdressers, 
pubs, clubs, 
wine bars, garages, 
surgeries and 
shops. 

The phone can be 
left permanently 
coin-operated or at 
the turn of a key, 
can be switched 
from a payphone to 
an ordinary phone 
and back again. 
After a successful 
trial in the London 
area last year, the 
phone is becoming 
generally available, 
and will be 
introduced 
throughout the 
country during the 
course of the 
next few months. 

lands, West Germany and Belgium. 
The cable will form part of the southern 

North Sea network of 11 submarine 
cables giving a total capacity of about 
14,000 telephone circuits. 

This latest cable closes a chapter in 
telecommunications history, which 
began when the first analogue telephone 
cable between the UK and France 
opened in 1891. The new link wilt 
probably be the last analogue cable to 
land in the UK. All future submarine 
cables to the continent are planned as 

·optical fibre systems, in which calls are 
sent as digital pulses of light along hair­
thin strands of glass. 

Speeding calls 
Microchips will soon be helping many of 
British Telecom's operators speed phone 
calls and bring savings of more than £3 
million a year. New automatic call 
recording equipment (Acre) - a British 
Telecom invention - will save up to 20 
per cent of an operator's time in connect­
ing some calls, enabling telephonists to 
devote more time to helping customers. 
A contract to supply the equipment has 
been placed with the Bracknell Division 
of British Aerospace Dynamics Group. 0 
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Testing 
to any degree. 

Whatever your test problem, a single PCB 
or a complex system, Graduate will meet your 
exact needs. 

Three different types of digital test­
functional, pattern spraying, and logic 
simulation-can all be used in the same test 
program to give maximum depth of test and 
provide full fault diagnosis with minimum 
probing. 

Graduate is easy to use. The secret lies in its 
user-friendly software, designed for program­
ming by engineers to meet their own test 
parameters. 

This powerful software includes full 
analogue capability for totally integrated digital 
and analogue system test. Added flexibility is 
provided by GPIB and RS232 interfaces, 
controlled by the same software. 

Marconi are used to solving customer 
problems, and have the applications engineers 
and country-wide seNice support to do it. 

Make Marconi's years of experience in 
automatic testing work for you. Telephone or 
write to: 

marcon1� 
instruments � 

MARCONI INSTRUMENTS LIMITED 
Longacres. St Albans. Herts AL 4 OJN 
Telephone St. Albans /0727) 59292 



Acre (see British Telecom Journal, 
Winter 1979/80) harnesses the power of 
microprocessors to abolish the time­
consuming task of writing details of 
operator-handled calls on a paper 'ticket'. 

Following a successful trial of Acre at 
Eastbourne, British Telecom is now to 
install the equipment on over 2,000 of its 
operator positions in switchboards 
throughout the country - about half of 
the total. 

Business sockets 
British Telecom has launched a new 
range of phone sockets for business 
customers. New-style sockets were 
introduced a year ago, initially for 
residential customers only. 

Special floor-mounted multiple outlet 
sockets, trunking outlets and desk 
mounted units have been developed for 
office use to allow telephones to be 
resited easily and quickly following room 
re-arrangement. 

Contracts 
Trend Communications - more than 
£S million for the Puma telex terminal. 
This brings the total amount of orders for 
the Puma to over £13 million since its 
launch in 1981. 
Grand Met Subsidiary High 
Technology Electronics Ltd 
£200,000 for display and memory cards 
used in the computerised City Business 
System Dealer Board. 
GEC Telecommunications Ltd -

£14 million order for 30-channel pulse­
code modulation (PCM) equipment. 
British Aerospace Dynamics Group 
- To manufacture automatic call 
recording equipment (Acre). Work on 
this order, worth several millions of 
pounds, will be carried out at the 
Plymouth factory of British Aerospace. 
Pressac PLC - To manufacture line 
jack units which will form an important 
part of British Telecom's Rapidc 
Connection System. 

Fidelity Radio - More than £1 million 
for cordless telephones. This initial 
order, covers the design, development 
and the supply of the cordless telephone 
system. 
Ferranti Computer Systems Ltd -
A £2 million PT7 network for phase two 
of the mechanisation of order handling 
(MOH) system. 
Ferranti GTE - Nearly £1 million for 
the Rhapsody telephone. This additional 
order now brings the total number of 
Rhapsody units supplied or on order by 
British Telecom to around S0,000. 
Digital Microsystems Ltd - £1.4 
million for 29 HiN et Local Area 
Networks (LANs) with an option on a 
further 31. 

Sponsored by BT 
British Telecom is to help two 
universities produce information 
technology experts who will run the 
advanced telecommunications systems 
of tomorrow. In partnership with the 
universities of Aston and York, British 
Telecom will develop new degree courses 
for training 60 students to become 
electronic engineers with skills in 
telecommunications and computing. 

British Telecom will pay the 
universities £100,000 a year for new 
equipment and additional teaching staff. 
This support will be guaranteed for at 
least five years. 

Hi gher target 
The next round of British Telecom tariff 
changes will be held down to an increase 
of no more than 3.3 per cent on 
customers' current bills - well below 
even the current forecast reduced 
inflation rates, it has been announced by 
Chairman Sir George Jefferson. 

He said the increases would not be 
before April which was a deferment of 
five months from the original date, and 
that a low-user rental rebate scheme 
would be introduced at the same time. 

The last time British Telecom's major 
tariffs rose was in November 1981. Since 
then reductions worth more than £200 
million to customers have been 
announced - including a package of 
concessions worth £8 million over the 
recent Christmas holiday period. 

Customers report 
British Telecom customers throughout 
the country are being given a quick, easy 
way of saying what they think of the 
corporation's services, by telephone. It is 
being done through a new British 
Telecom system called Telcare (Telecom 
Customer Attitude Research), now being 
extended to all British Telecom Areas. 

Telcare operates through independent 
research agencies who call a sample of 
British Telecom customers shortly after 
they have been dealing with Telecom or 
using its services. 

Cheaper calls abroad 
Charges for customer dialled 
international phone calls to 62 countries 
have been reduced by British Telecom. 
Some calls will be up to 20 per cent 
cheaper and customers' bills will be cut 
by £30 million a year. British Telecom is 
reducing the charge for all direct dialled 
calls to countries in most parts of Africa, 
the Middle East, Central and South 
America (charge band SA), and 
Australia, New Zealand, India and the 
Far East (charge band SB). 

New director 
Mr Colin Williams took up the new 
British Telecom post of commercial 
director, National Networks in 
December. He will be responsible for 
management reporting, control and 
accounting systems within the newly 
formed National Networks business. He 
will also advise on tariffs, within the 
Telecom corporate policy for tariffs, and 
will create and manage the National 
Networks business plan. Q) 

Erskine secure power 
e DC No-Break Battery Systems e AC Standby Power Systems • Portable Generating Sets 

e Constant Voltage Chargers • Inverter & UPS Systems 
e Central Emergency Lighting Systems • Self Contained Emergency Lighting Systems 

Erskine experience, Erskine technology and Erskine service telephone 0723 583511 Now! 

ERSKlnE® 
Erskine Systems Limited 

Lee De Forest House, Eastfield, Scarborough, Yorkshire, England YOl 1 3DU. Telex 52562 
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Eaton-Wi 11 iams Products Ltd 

The Only 

Nationally Approved 

BT1A/15 kW Cooling Unit 
-

The BT 1 A/15 Cooling Unit is a free-standing, self­
contained air-conditioning unit, quiet in operation 
and specifically designed to provide an inherently 
reliable cooling system for British Telecom System X 
and TXE 4 telephone exchanges. 

Cooling is provided by a direct expansion (DX) 
close-coupled refrigeration system arranged so that 
the cooling coil and the air cooled condensers are 
both contained within the BT 1 A/15 unit. The unit is 
designed for upward airflow with return air from the 
room entering the unit at low level on the front, 
through a modulating volume control damper, it then 
mixes with fresh air drawn in at the rear of the unit. In 
this way the recirculating air and fresh air ratio can 
be varied to obtain as much 'free' cooling as possible 
from the fresh air. Cooling air is supplied to the room 
at high level. 
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The unit is designed to provide a sensible cooling 
capacity of 15 kW with external ambient conditions 
between the limits - ?°C and 32°C. Reduced cooling 
capacity available up to 40°C. 

The micro-processor control system is designed to 
maintain the room condition at 24°C ± 4°C by 
optimum use of outside fresh air to obtain as much 
free cooling as possible under suitable outside 
ambient conditions. This is done by automatic 
modulation of the fresh and recirculating air volumes 
with supplementary use of the direct expansion 
cooling system. 

Eaton-Williams Products Ltd. 

Station Road, Edenbridge, 
Kent TN86EG 
Tel.: Edenbridge (0732) 863447 
Telex: 95493 



INDEX TO VOLUME 3 - Spring 1982 to Winter 1982/83 
ALPHABETICAL INDEX 

Title 

After the Raj 

At your service 

Author 

International 
Comparisons Group 
M. L. Daniels 

Before the telephone took over . . . L. S. Hurst 
Boost for telex 

Calling all ships 

Calling the North Sea 
Changing picture. The 

Communicating with System X 

Computer aid for customers 

Computing the cost 

CS Iris in the Falklands 

Digital advance, The 

Economics of repair. The 
Equipment to order! 

Fair competition 
Film fit for Monarchs, A 
Final instructions 
First in the world 

French revolution 

Getting the price right 
Go-ahead for Bureaufax 
Going Dutch 

Going for Gold 
Goon hilly V goes live! 

Iris comes home 
It started with a bang 

GROUP INDEX 
Subject 

Editorials 
Fair competition 
Mercury challenge, The 
Recabling Britain 
Shares for all 
Finance 
Computing the cost 
Economics of repair, The 
Getting the price right 
Year in figures, The 
General 
At your service 
Before the telephone took over ... 
CS Iris in the Falklands 
Final instructions 
Go-ahead for Bureaufax 
Iris comes home 
It started with a bang 
Measures for success 
Office revolution starts here, The 
Quality of service 
Setting new standards 
Shopping by phone 
Telecom on show 
Testing together 
International 
After the Raj 
Calling all ships 
French Revolution 
Going Dutch 

J.W.Wall 
R. A. Cooper 

K. E. Clarke 
G. H. L. Childs 
T. D. Nathan 
D. Johnson 
I. F. Blake 
C. A. F. Gill 
R. S. E. Hearn 
J. A. Foord 
A. J. James 

G. H. Bennett 

I. A. Niven 
D. J. Holmes 

Editorial 
G. K. Mitchell 
L. E. Stent 
R.New 
B. A. Wittey 
International 
Comparisons Group 

D. Miller 
K. J. Watts 
International 
Comparisons Group 

D. C. Bridgewater 

J.C. Duncan 

Issue 

Autumn 
Summer 

Spring 
Spring 

Spring 
Autumn 

Spring 

Winter 

Winter 

Summer 
Autumn 

Spring 

Summer 
Spring 

Winter 
Summer 
Autumn--._ 

Winter 

Summer 

Summer 
Winter 

Spring 
Autumn 
Summer 

Winter 
Autumn 

Issue 

Winter 
Spring 
Summer 
Autumn 

Summer 
Summer 
Summer 
Autumn 

Summer 
Spring 
Autumn 
Autumn 
Winter 
Winter 
Autumn 
Winter 
Spring 
Winter 
Autumn 
Spring 
Autumn 
Winter· 

Autumn 
Spring 
Summer 
Spring 

Page 

20 
5 

24 
31 

15 
31 

12 

2 

4 

12 
16 

4 

25 
2 

1 
28 

2 

18 

19 

8 
29 

20 
32 
22 

24 
7 

Page 

12 
25 

8 

23 

5 
2ii 
15 

2 
26 
24 

7 

12 
27 
15 
26 
10 
24 
28 

20 
15 

19 
20 

Title 

Italian scene, The 

Jersey connection, The 

Keeping cool with System X 

Lining up international business 

Making tracks on the sea bed 
Measures for success 
Mercury challenge, The 

Network master plan, The 

New role for Goonhilly terminal 

Office revolution starts here, The 
On the lightlines 
Optical fibre breakthrough 

Recabling Britain 

Selling - the key to success 
Setting new standards 
Shares for all 
Sharing network costs 
Shopping by phone 
Speedier search for numbers 

worldwide 

TAT-7 takes shape 
Telecom on show 
Testing together 
Tuning in to Channel 4 

Use of silent time, The 

Wired into the future 

Year in figures, The 

Subject 

Goonhilly V goes live 
Italian scene, The 
Lining up international business 
New role for Goonhilly terminal 

Author 

International 
Comparisons Group 

P. S. Bridle 
K. B. Kilsby 

D. Watts 

B. J. Hutt 

P. Vincent-Brown 
H. Tomlinson 
Editorial 

K.W.J. Lonnen 
J. Fieldhouse 
R. C. Mason 

G. McMorrin 

Editorial 

P. Chamberlain 
A. Attryde 
Editorial 
J. D. W. Arthur 
M. de Smith 
J. H. Fisher 
J. G. Cross 

D. N. Harper 

A. J. Watchorn 
K. I. Thomas 

R. Murfitt 
D. A. Cotterill 

J.R.Fox 

Issue 

Winter 

Spring 

Winter 

Summer 

Winter 
Winter 
Spring 

Winter 
Autumn 

Spring 
Autumn 
Spring 

Summer 

Autumn 
Autumn. 
Autumn 
Autumn 
Spring 

Summer 

Summer 
Autumn 
Winter 
Summer 

Autumn 

Autumn 

Autumn 

Issue 

Summer 
Winter 
Summer 
Autumn 

Speedier search for numbers worldwide Summer 
TAT-7 takes shape Summer 
Marketing 
Equipment to order Spring 
Film fit for Monarchs, A Summer 
Going for Gold Autumn 
Selling - the key to success Autumn 
Network 
Boost for telex Spring 
Calling the North Sea Autumn 
Digital advance, The Spring 
Jersey connection, The Spring 
Network master plan, The Winter 
Sharing network costs Autumn 
Tuning in to Channel 4 Summer 
Technology 
Changing picture, The Spring 
Communicating with System X Winter 
Computer aid for customers Winter 
First in the world! Winter 
Keeping cool with System X Winter 
Making tracks on the sea bed Winter 
On the lightlines Autumn 
Optical fibre breakthrough Spring 
Use of silent time, The Autumn 
Wired into the future Autumn 

Page 

7 

7 

10 

30 

16 
12 

1 

26 
28 

27 
15 
1g 

10 
26 

1 
18 
10 

10 

15 
24 
28 

2 

12 

4 

23 

Page 

22 
7 

30 
28 
10 
15 

2 
28 
32 
10 

31 
31 

4 
7 

21 
18 

2 

12 
2 
4 

18 
10 
16 
15 
19 
12 

4 

35 





Editorial Board: 
D. Wray, Business Planning and Strategy Department (Chairman); 
R. E. Stroud, British Telecom London; 
P. B. Frame, Network Executive; 
J. MacRae, Marketing Executive; 
Mrs J. Bogart, Marketing Executive; 
P. M. Newey, British Telecom South Eastern; 
J. C. Carrington, British Telecom International; 
M. J. L. Margetts (Editor), Richard Beet (Deputy Editor), 
Public Relations Department. 

· 

Regional representatives: 
R. Daines, North Eastern; 
R. J. L. Evans, Wales and the Marches; 
D. L. McNichol, North West; 
R. J. Gill, Northern Ireland; 
A. E. Williams, Eastern; 
J. K. Selsby; G. A. Brampton, London; 
J. A. Simpson, Scotland; 
R. D. Hill, Midlands; 
A. Guard, South West; 
S. Crockett, South Eastern. 

Subscriptions and back number: 
Price to staff at their point of work is 36p a copy. 
To subscribe, please complete the form below. 
Life subscription for retired staff is £10.00. 
For readers outside, the two-yearly postal subscription is £10 
(US$16). Air mail rate to all zones is £22.50 (US$36). 
Back numbers are ·available from July 1971 onwards at £1.25 each 
including packaging and postage. 

Remittances: 
Please make Cheques/Postal Orders payable to 'British 
Telecom', crossed'& Co'. For Giro transfers, our account 
number is 513 8418; please send such transfers, and all 
correspondence to 'Business Manager' - address below. 

Copyright: 
Copyright of the contents of the Journal is reserved by British Telecom. 
Permission to reprint articles should be addressed to the Editor. 
Registered International Standard Serial Number ISSN 0260-1532. 

Advertisements: 
Communications should be addressed to: 
Mrs Sheila Underwood, Litharne Ltd., Forge House, Bell 
Lane, Brightwell-cum-Sotwell, Wallingford, Oxon OXIO OQD. 
Telephone: Wallingford (0491) 39370/35448. 
Advertising copy should be addressed to Lorraine Leigh, 
Alabaster Passmore and Sons Ltd., Tovil Printing Works, 
Maidstone, Kent MEIS 6XA. 
No official responsibility is accepted for any of the private or 
trade advertisements included in this publication. 

Advertising rates: 
Rates: black and white full page £665; half-page (horizontal) 
£390, 1/4 page (horizontal) £230. Extra charges for full colour, 
prominent position, and bleed advertisements. 
There is a discount for series bookings (four issues). 

Contributions: 
The Editorial Board will be glad to consider articles of 
general interest in the telecommunications field from all 
sources. No guarantee of publication can be given. The ideal 
length of such articles is between 1,000 and 1,500 words. 
Views of contributors are not necessarily those of the Board. 

Correspondence: 
Communications should be addressed to the Editor, 
British Telecom Journal, Public Relations Department, 
85 Watling St., London EC4M 9BN. 
Telephone: 01-236 6662/6654 (editorial) 01-357 2930 (sales). 

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

If you are already a subscriber but change your duty 

reference or office address make sure you continue to 

receive the J oumal by ringing the Business Manager· 

on 01-357 2930. 

Get your British Telecom 

Journal regularly 
Complete the form or photocopy and send to 

BRITISH TELECOM JOURNAL 
Public Relations Department, 
85 Watling St., LON DON EC4M 98N. 

(If you do not work for British Telecom please 
complete the form below where applicable and 
send your subscription to the same address. 
Detai Is of the two-yearly postal subscription 
are given above.) 

------------------ ---------- ------� 

I wish to subscribe to British Telecom Journal and authorise deduction of the 
subscription (36p per issue) from my salary or wages. 

Name ----------------------Grade ---------------

Signature --------------------Date ----------------

Duty reference -----------------Pay group-------------

Full office address and phone number------------------------

37 



xix 



3sets -

PS-30 
LEVEL GENERATOR 

A synthesiser-based sine­
wave generator covering 
the range from 50Hz to 
1.62MHz designed to 
complement the SPM-30 
and SPM-31 Selective Level 
Meters. This instrument 
offers highly accurate 
frequency and level 
generation coupled with 
push-button ease of 
operation. 

Send for full information on these 
3 outstanding sets. 

and it's your advantage 
SPM-31 . 
SELECTIVE LEVEL METER 

Following the same design 
concept as for the SPM-30 
and ideally suited for field 
use, the SPM-31 has an 
overall frequency range for 
both Measuring Section 
and optional Tracking 
Oscillator from 200Hz to 
620kHz. 

W&G 
W & G Instruments Ltd. 
Progress House, 
412 G.reenford Road, 
Greenford, 
Middlesex UB6 9AH 
Telephone: 01-575 3020 
Telex: 934489 

SPM-30 
SELECTIVE LEVEL METER 

An advanced, compact, 
portable mains or battery 
instrument for accurate 
measurements in ·voice 
channels of FDM systems 
up to 300 channels 
covering the frequency 
range from 200Hz to 
1.62 MHz. This economically 
priced Level Meter has 

. many features normally 
only found in more 
expensive equipment. 
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STC pioneered the commercial use 
of fibre optics. We've been a leader in 
the field in research, design and system 
and component manufacture since 
1964. Our Opto·Electronic Unit in 
Leeds and Laser Unit in Paignton are 
still way ahead. 

Continuous Wave Semi 
Conductor Lasers 

STC CW lasers are no laboratory 
curiosity. The first devices carried traffic 
over 'in the ground' fibre optic systems 
as long ago as 1977. Since then the pace 
has quickened and each month sees the 
cut over of further systems using STC 
lasers. 

Why is this? STC lasers feature 
proven long life with over 70,000 hours 
real time to date. They feature a package 
with integral monitor photodiode and 
fibre tail simplifying their use in 
systems. They are readily available not 
from a laboratory but from a production 
line. They are backed up by the resources 
of a major development and capital 
investment programme that looks to the 
future of the 'wired city,' the submarine 
fibre optic cable spanning the world's 
oceans and the landline monomode 
systems that do away with repeaters. 

xxi 

The Latest Test 
Equipment· 

Testing has the highest priority at 
STC. Now we have packaged our test 
experience into optical test equipment 
for fault location and installation checking 
which are recognised as among the most 
advanced in the world. 

The Perfect End To A 

Great Transmission 
One of the major design problems 

faced by STC has been the successful 
termination of f1bre optic cables. We've 
solved it with the STC Jeweled Ferrule 
connector which is now recognised world 
wide and which we have backed with a 
comprehensive range of customer 
termination kits. 

Putting More Data 
On The Line 

Fibre optics offer great advantages 
for electronic data transmission. 

STC systems are now making it 
possible for very much more control and 
communication data to be carried in very 
confined wiring looms with complete 
immunity from dangerous or noisy 
environments. 

' 
-

Total System Design 
Capability 

' 
-

Because fibre optic transmission 
began at STC, we have had to develop 
not only cable components and 
subsystems to cover every application, 
but also a comprehensive system design 
capability. Whatever the need-military, 
professional or industrial -we can design 
the best system and provide every 
element in it. 

Using Fibre Optics 
Better 

No-one knows more about fibre 
optics and the way the idea can be put to 
work than STC. This unique continually 
growing fund of skill and experience is 
freely available to anyone interested in 
using fibre optics. We can advise you in 
the design of a system and follow through 
by helping you build it. 

If you use Fibre Optics or Lasers ... 
we have the answers. 

STC have one of the world's widest 
ranges of laser and fibre optic 
components and sub-systems. They're 
described in our summary catalogues. 

Send for your copies. 
Write to STC Components. 
Electron Devices, Brixham Road, 
Paignton, Devon TQ4 7BE. 
Tel: 0803 550762. Telex: 42951 

STCcomponents 



Has your c� joined 
the office revolution? 

Electronic mail is here -and with it comes a 
revolution in office communication. 

Now, less than 12 months since British 
Telecom launched their Electronic Mail system, 
well over 100 organisations subscribe to this 
exciting new service. 

The service uses your existing terminals to 
send your company's letters, memos, reports and 
messages. Delivery to your colleagues' "electronic 
mailboxes" is virtually instantaneous-whether 
it's a single letter or a circular memo to 500 branch 
offices. 

The service will also maintain distribution 

lists, design and process forms, manage your 
filing, maintain your diary, work with word 
processors and offer you a company 
"noticeboard". Large databases can be created and 
managed; and under certain conditions you can 
even "link" through to the Telex, Radiopaging 
and Telemessage services. 

_ 

This is a new mind-opening development from 
British Telecom. It's called Dialcom, and is 
brought to you by Telecom Gold, an independent 
company backed by British Telecom to market 
this service. 

Start the revolution in your company, contact 
us for the details. 

OD 
Automated Office Services, 42 Weston Street, London SEl 3QD 01-403 6777. 
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More computers. 
More processing power. More tem1inals and work­

stations making more data communications demands. 
No wonder an organisation's data links can creak 

under the strain. 
What's needed is a Plessey corporate data network. 
Economically-and with more security-a Plessey 

corporate data network will channel a company's entire 
data communications into one streamlined flow. 

The planning and designing for it-and the supply 
and installation-is a Plessey strength. 

In every aspect of telec01mnunications and office 
systems, Plessey has the ability to integrate high techno­
logy with cost-effective business sense. 

Plessey recently won the prime c01i.tract for the 

data network control systems required for the new PAYE 
computerisation project. 

Thinking corporately-that's Plessey. 
To find out more, contact Mr. E. L. Jones, Managing 

Directo1� Plessey Controls Limited, Sopers Lane, Poole, 
Dorset BH17 7ER. Tel: Poole (0202) 675161. Telex: 41272. 
A company within Plessey Telecommunications & Office 
Systems Limited, Edge Lane, Liverpool L7 9NW 

- !!c��!!�!esystems 
Ahead in busineSs communications. 
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I 
II 

Bonar Brentford Eleclric limiled, Manor·Royal, Crawley, Wesl Sussex, RHIO 20F, England. • 
Telephone: National - Crawley I02931 27755 lnterna1ional - 44 293 27755 
Telex: 87252 Cables: Breco Telex Crawley Sussex. A low & Bonar Company. 

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

• Infinitely variable speed control. 
• Extremely sensitive inching facility even under full load. 
• Rope speeds up to 70 metres per minute. 
• Twin variable grooved capstans take full working load giving 

smooth, even line pull at all speeds. 
• Standard drum hold 550 metres of 8mm cable - more if 

required. 
• Fixed tension on storage drum, independent of load at 

capstan, gives correct lay of cable without crushing or 
pinching ensuring longer cable life . 

. • Winch unit can be mounted independently of storage drum 
leaving floor space clear for personnel, payload, etc. 

• Multi-direction pull. 
APPLICATIONS 
• Underground cable laying 
• Power line construction 
• Forestry 
• Recovery 
• Civil engineering 
• Mining 
• Oil industry 
• Marine 
• Military use 

For details on our full range of winches please contact: 
Fairey Winches Limited 
ABBEY RISE, WHITCHURCH ROAD, TAVISTOCI<, DEVON, PL 19 9DR ENGLAND. 
Phone: TAVISTOCK (0822) 4101/7. Telex: 45324 
(A member of the Fairey Holdings Group of Companies) 
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The idea of holding an inter­
national conference over, the phone 
will probably' strike you as little less 
than revolutionary. : 

· There is, after all, no conference 
room to book, no hotel accommodation 
to lay on. 

· · · · 

· There are none of the mind­
boggling costs involved bringing 
people in frorn all over the globe. 

There isn' t even the worry of fog, 
air-traffic controllers or over-booked 
aircraft putting the conference at risk 
before it starts. · 

· All you have to do instead is pick 
up the phone. 

· 

UR to 10 geoQle,located in 
different Qarts of the world, 
can now confer together over 
theQhone. 

· In complete contrast to a face-to­
face conference, a voice-to-voice 
conference takes very little organis-
ation indeed. 

· · 

Just a call to the operator, with the 
names and telephone numbers of 
those taking part, and she'lllil1k every­
one up at a pre-arranged time. . 

Whether a delegate's based on the 
other side of theworld,ortheotherside 
of the .country, it's p.o problem to her. 

You see, she's able to arrange 
your meeting with any.combination 
of foreign and UK subscribers. 

It could· even be that you want a 
Gonference ofUKsubscribers entirely. 

And, naturally, she'll be only too 
happy to make it happen. 

Not only can more ReORle 
j_oin in; everyone c�n hear clearly 
what everyone else is saying. . . . . . . 

Until recently, our conference 
facilitY"· was confined to no more 
than six people. 

. 

· And, to be honest, the more 
distant callers could sometimes · 
sotind as if they were' sharing the 
line· with a breakfast cereal. 

. . 

' - . 

Instead of holdin 
international conferer . . . . . . . ' . 

try holding it in 
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I · All snap, crackle and pop. 
With the recent introduction of a 

new system however, we've not only 
been able to increase the number of 
conference participants from six to 
ten, we've also greatly improved the 
clarity of voice reproduction. 

· 

So the delegate who speaks to ·. 
you from Hong Kong will be as 
crystal-clear as the one from Paris. ' . . . 

Only the hotels and 
" airlines stand to lose 

from it all.· · 

Naturally, not 
' . 

� every?ne s gomg to I be delighted at what Bt" 
·;;:;::]i 
::;::� 

� 
� 

the International 
Conference Call 

Facility offers. 
· Those involved in . 

transportmg, accom-
modating, feeding 
and generally looking 
after overseas dele­
gates will all feel the 
·pinch. 

But then, your 
business is the one 

that stands to gainWith 
costs confmed to the 

price· of your phone call 

and a small handling fee. 
To fmd out more about 

the International Conference 
Call Facility, phone Johll 
Tear on 01-936 2570 ·. 

II 
��;�1�::::: 

the airlines will ever 
�d. regret you did. 

".� � ' 
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as new at prices 
that malte them 
as good as sold. 

c:illSl::ll:ll:ICICICll:ll:ll:B:I l"1 
==== 1:101:100 
l:ICI OOCOC ,,>�� 

.............. � ' 

Because British Telecom are extensively modernising their network, Teletrade 
are able to offer overseas customers the whole range of unused or completelyremanu­
factured telecommunication equipment at prices that make them hard to turn down. 

For more details contact Dennis Holmes. 55 Old (j)• British Telecom 

BroadStreet,LondonEc2Mmx. Tel: 01-588 5872 ., T.eletrade (Outside UK: +441588 5872) Telex: 887523. '--I I• 
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WIDON''l 
PU'! !BI CAB'! 

Blf OBI 
'!RIROBSI! 

Head Office, International & Marine Divisions, 
AFA-Minerva Limited, Security House, 
Grosvenor Road, Twickenham TWl 4AB 
Tel: 01-892 4422. Telex: 8814916. 

xxxi 

Every organisation has different needs when it comes 
to building monitoring and control. So we don't just 
supply a standard system and leave it at that. 

Your specific requirements will determine the in­
stalla�ion we design and instal for you. 

Fire, Security, plant monitoring and control, building 
management, access-control, CCTV surveillance , multi­
plexed communications by modem or direct-line, can all 
be integrated into an efficient, centrally controlled alarm 
system in line with YOUR needs, giving you flexibility, 
integrity and reliability. 

In Customer Engineering Division we don't put the 
cart before the horse. By examining your needs at the 
outset, we will help you to achieve the highest standard 
of security. 

For further information, contact: 

W 
AFA-IWllVIERVA 

FIRE PROTECTION ANO SECURITY 
Customer Engineering Services. 
AFA-Minerva Limited, 2/6 Bardolph Road, 

il:C 1.q13&11 Richmond, Surrey TW9 2LS 
Tel: 01-948 0101/940 9851 



Proven engineering expertise, combined 
with today's most advanced technology -
serving tomorrow's consumer needs. 
That's the deal you get with Rathdown. 

Continuing investment in the technology 
of the future plus total commitment to 
quality. results in a fast expanding product 
range offering high reliability and long life. 

·s 

� 
.o 

TODAY 
WITH 

1�1\il·l)C\\'N 
INIXJSil�ll:S 

Rathdown supplies British Telecom, 
many major telecom users and PTT' s 
worldwide. Our product range offers the 
best in quality at a price you can afford -

and your customers will appreciate. 

... for reliability. 

RATHDOWN INDUSTRIES LTD GOODWOOD WORKS 17 LONDON ROAD ASCOT BERKS TEL: 0990 23400 



Everybody's talking about 
Ferrand ICs. 

Codecs 
The ZNPCM3 single chip Codec provides single 

SY operation, digital filters, time slot assignment and 
is packaged in a 28 pin moulded chip carrier. 
The device will be manufactured on the same BT 
approved line as the popular ZNPCM I and ZNPCM2. 
ULA 

Ferranti Uncommitted Logic Array (ULA) 
provides quick! y the economic and performance 
benefits of custom LSI whatever your application 
sector. We are the major supplier of ULA LSI circuits 
in tekcoms equipment throughout Europe. 
T he Ferranti ULA offers you the widest range of array 
products from linear to high speed digital and 
complexities from 100 to 10,000 gates and above. 
Microphone Amplifier 

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

• 

• 
1980 

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

The ZN4 73 tone caller IC provides a balanced 
output drive suitable for use with piezo electric or 
electromagnetic transducers. The device requires no 
ctitical external components and provides digital 
dial pulse rejection. It is encapsulated in an 8 pin 
moulded DIL. 

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

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

FERRANTI 
Semiconductors 

British Telecom Journal is printed by Alabaster Passmore & Sons Ltd, London and Maidstone, and is pu blished quarterly in February, 
May, August and November by British Telecommunications. 
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