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Krone opens the door to better 
telecommunication connections 

Paving the way to improved telecommunication 
connections is a Krone speciality, as is the service 
which we are giving to many telecommunications 
authorities around the world. 

The illustrations below depict two highly­
successful examples. Krone's revolutionary LSA 

quick-connection contact system ... housed in one 
of our smartly-designed Distribution Cabinets. 

The advantages are tremendous. 
The Krone LSA eliminates all soldering, screw­

ing and wire-stripping, helping to increase the 

capacity of traditionally - connected exchanges 
while still saving on long-term operational costs. 

Krone boxes and cabinets- made of glass fibre 
reinforced polyester - are corrosion-resistant, 
thermally-insulated and have been designed to 
make installation easy and maintenance totally 
unnecessary. 

In just these two examples, both in the UK and 
abroad, Krone are helping increase efficiency with 
reliability. If you need advice, or more information, 
contact us - our door is always open. 

Krone (UK) Technique Limited, Unit 12, Eastington Trading Estate, Eastington, Nr. Stonehouse, Gloucestershire. 
Telephone: Stonehouse (045 382) 6866. (4 lines). Telex: 43350. 



EXCHANGE 
OVERHEAD 
IRONWORK 

4 THE COMPLETE SERVICE • • •  

� ••• DESIGN ENGINEERING, 

MANUFACTURE & INSTALLATION 

OR SUPPLY ONLY ••• 

For the past three decades we have bee� manufacturing telephone exchange ironwork with 
a design service aimed at reducing the work of the client or installer to an absolute minimum. 

In addition we now provide an Installation service to complete the package. 

The only information required from the client t)efore we commence work is .. 

* General details of requirements 
• A floor plan showing existing or ultimate Rack and Distribution Frame positions 
* Position of existing services 

We will design your telephone exchange layout and supply the Overhead Ironwork, all types 
of Distribution Frames to Post Office specifications and Power Equipment. 

We will also supply complete engineering specifications and installation drawing with both 
floor layouts and detailed assembly drawings if required. 

ACCOUSTIC TELEPHONE BOOTHS AND HOODS 

A wide range of models is available to suit all conditions - for both external and ;nternal 
use - including equipment for hazardous areas. 

We supply both wall-mounted and fully enclosed kiosks and all models can be tailormade 
to customers requirements. All types of Post Office Telephones may be fitted into the hoods: 
the equipment is made to BS5501 for hazardous areas covered in Gas Group number BS 4683. 

Cableways limited Oldends Lane Stonehouse Glos GL 10 3RQ 

TEL: Stonehouse (045 382) 4341 TELEX 43456 

We currently supply to : Post Office. Plessey. Standard Telephones 
and Cables. GEC. Pye. Crown Agents. M.0.D. Mobil. Phillips Petroleum. 
Kelloggs. Cable and Wireless. l.A.L. British Airways and British Rail. 



T he Visual Display Teleprinter 
Another important innovation by Transtel 
Transtel is known for its advanced 
electronic teleprinters. Our 8315 Series 
demonstrates the benefits of our 
concentration and expertise in the field. 
T he CRT visual display provides 
maximum speed and accuracy in 
message preparation - even while the 
messages are being sent or received. 

e Microprocessor control. 
e High quality dot matrix printout. 
e Multicopy on standard paper 
e Speeds up to 30 cps. 
e 8000 character memory. 

Full word editing capability. 
· e Telex or Private Circuit operation. 

Call us for more information about the 
8315 Series and other advanced teleprinters. 



A gateway 
to the world International telex gateway centres, 

with exceptionally high calling rates and a full range of signalling 
protocols, are faced with many highly complex switching problems. 
London is just such a major transit centre-and one where Plessey 
4660 has been handling traffic efficiently and reliably since 1978. 

Plessey telex test equipment 

ATTS20 TCTIO 
For automatically 
assessing the 
distortion and margin 
of lines, or terminals. 

A portable test set 
for telex and 
telegraph line or 
terminal testing. 

Plessey is now manufacturing a 
second gateway for the British Post 
Office, for installation at the new 
Key bridge House centre. This will be 
the world's largest telex exchange in 
terms of the number of trunks 
connected and of switched traffic 
volume. 

But 4660 is also sufficiently 
versatile to satisfy more modest 
requirements. The model 20, now in 
production for the BPO, can provide 
the beginnings of a new network, or 
can be integrated into an existing one. 

There is also a range of Plessey 
telegraph and telex test equipment 
available to cater for the needs of the 
network users. 

Whatever your network 
requirements - Plessey 4660 
can provide an optimum solution. 

•PLESSEY 
CONTROLS 

Plessey Controls Limited, Sopers Lane, 
Poole, Dorset, United Kingdom BH17 7ER. 
Telephone: Poole (02013) 5161 
Telex: 41272 

'!¥} 0600 2 0329 
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M.D.R terminatio 
Mounting Bracket 

Jacks Test 
Nos.37/38/41A 

Jacks Test Nos. 37/38 
provide 100 pair 
termination with test 
access for the lineside 
and exchangeside of 
Main Distribution 
Frames. Jack Test No. 
4 lA is designed for 

""" 

mounting directly On Jack Test40/JA 
British Post Office PBX frames. 

This range supersedes Fuse 
Mounting No.10064 and Jack Test 
No. 33 and fixings are compatible. 

Cable connection is made to 
wire-wrap tags and jumper wire 
connection to solder tags. T he cable 
and jumper tags are aligned in 
planes separated to permit adequate 
access for wire wrapping and 
soldering operations. 

Jacks Test Nos. 37/38 enable 
a 3200mm (lOft 6in) rack type 
MDF to accommodate up to 1000 

Birkbys. Plastics . 
a memperofthe PLESSEYGROUP 

Birkbys Plastics Limited, PO Box 2, Liversedge 
West Yorkshire, United Kingdom WFIS 6QA. 
Telephone: Heckmondwike (0924) 403721 
Telex: 55332 

Break Jack Face 
for Test Access 

pairs on each side of 
the vertical.Mounting 
brackets are suitable 
for immediate bolting 
to pre-rack and rack 
type MD Fs as well as 
PBX frames. 

Jacks Test 
i�sets Nos. 39/40/42A 

Three-Electrode S��:
e 

100 pair termination 
Gas Discharge Tubes units , pre-wired to 

Protector Mounting No. 4A with 
socket access for 3 electrode gas 
discharge tubes (Protectors No. 
14A), protect switching equipment 
from potentially damaging high 
voltage surges on subscribers' and 
junction lines. 

Protector Mounting No.4A 
Available separately, this unit is for 
retrospective wiring to Jacks Test 
Nos.37/38/41A to convert them to 
Jacks Test Nos. 39/40/42A 
respectively. 

r-------------------1 
I NAME I 
I TITLE I 
I ADDRESS I 
������������- I 
������������- I 

I Please send me further details of the Jack Test range. . I 
I Birkbys Plastics Limited, PO Box 2, Liversedge . - I 

L West Yorkshire, Unit:'.. Kingdom :-J�QA. ____ �"}015�·:4J 



Suppliers to 

U.K. Post Office 
of specialised metal 

' ' 

components 

for�ypes 
600, 3000 & X-Bar 

RELAYS 

' . 

' . 

. - -
_ _,.,,., .. 

Exporters 
to the Worlds 
Telecommunications Industry 

LATHAM MANUFACTURING CO.LTD. 

Alma Street. Wolverhampton WV10 OEY England 
Tel: Wolverhampton (0902) 56250 Telex: 339496 (UMEC-G) 
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Installing a new computerised exchange needn't 

make life complicated for the telephone supervisor 

. . . just ask Penny here at IBM. 

We, like many of our customers, find that the 

exchange can be run with fewer operators, 

extensions can be given faster connection, and the 

individual 'personal' service that is valued so highly 

can be maintained. 

The programs that run the system aren't a worry 

either. IBM has been safely maintaining them now 

for over a decade. And as new facilities and service 

features come along, there is advice and guidance 

on how to operate them, and train the users. 

For the manager, cost analysis and traffic 

measurement programs are built-in, so straight­

forward analysis reports can be printed easily -

and with the 1750, no extra equipment is required. 

Most of our customers send their supervisors to 

our training sessions to learn about the system in 

'It was 

all so 
straightforward . ! 

advance. There are courses for the manager too -

all designed to make you feel at home with the new 

equipment. 

And once your system is installed, there are 

many more features to explore - like collecting 

data, and sending information electronically 

through telephone lines. 

That's another story, and that needn't be 

complicated either ... 

Why not find out more about IBM Switching 

Systems? Telephone: Ken Bradley 01-995 1441. 

- �- -

--- -
- - - -� 

---
- � ---
- - - ---

- - - � -
_ _.. - . -

Line Switching Systems 

IBM United Kingdom Limited 

389 Chiswick High Road 

London W 4 4AL 

IBM 1750-100 to 760 el<tensions 

IBM 3750 -240 to 2560 extensions 



AMP have designed a new splice for the telecommunications 

industry. Already it has been approved by most of the worlds 

leading P.T.T. authorities. 

TEL SPLICE 

The Tel-Splice has been developed for use with telephone wiring 

systems. It splices cable with two or three wires in· a butt 
configuration allowing a straight splice or three wire tap. 

Many of its integral features were incorporated to overcome the 

present difficulties of conventional insulation piercing connectors. 

The Tel-Splice comes in a single size to accept any solid copper 
wire from 0,4mm-0,9mm dia , including the modern thick wall 

insulation types. Previously up to three different connectors were 
needed to cope with these wire sizes. 

Whereas conventional splices use insulation .piercing contacts 

AMP have used insulation displacement. This is more reliable and 

copes easily with varying wire sizes and insulation thickness. The 

resultant connection produces a gas tight joint. 

AMP is a trademark of AMP Incorporated. 

In order to terminate the Tel-Splice an inexpensive and easy to 
use ratchet hand tool is available for all types of cable. The tool 

can be simply operated with minimal instruction. For volume 

applications splices are supplied in cartridge form. 

The splice housing is of chemical resistant thermo-plastic. In order 

to prevent mis-matching of wire and contact, individual wire entry 

ports have been incorporated. It can be supplied with a special 

non-silicon grease which has been inserted into the housing 

giving added protection against moisture and contact degredation. 

Reduced labour costs, easier installation and competitive price 

make Tel-Splice an important development. 

For further details contact: AMP of Great Britain Limited 

Terminal House, Merrion Avenue, Stan more, Middx. HA 7 4RS 

Tel: 01-954 2356 

AMP has a better way. 

A&IVIP 
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Advanced design concepts 
and state-of-the-art technology 
make Phonocard the public tele­
phone of the future. Phonocard 
by Sode co is a new concept in the 
provision of a telephone service 
to the general public. 

By the use of highly secure 
holographic technology, Phono­
card pre-paid debit cards provide 
maximum protection against 
counterfeiting, copying and fraud. 

With the pre-paid card, users 
need no cash to make a tele­
phone call. T he Sodeco Phono­
card telephone contains no coin 
handling system or cash vault, 
thereby reducing the inducement 
to vandalism or theft. Main-

••• 
••• 

' 
••• 
••• 

tenance is simplified and system 
operation rationalised. 

By inserting the card in the 
Phonocard telephone, the user 
can immediately read out on a 

display the credit availability on 
his card. T he card is returned if a 
telephone call is not initiated by 
lifting the receiver. 

Once a call has been dialled 
and connected the display 
shows continuously the credit 
remaining on the card, and gives 
audible and visible pre-warning 
of credit expiry. 

Carry over facilities are pro­
vided to allow the call to continue 
whilst another card is inserted 
into the Phonocard telephone. 

We shall be pleased to tell you 
more about this advanced new 
concept developed by Sodeco 
and Landis & Gyr. 

Phonocard, a worldwide first. 

(LANDIS & GYR) 
Landis & Gyr Ltd, 

Telephone Equipment Division, Victoria Road, London, W3 6XS. Telephone: 01-992 5311 



"DIGICOUNT" is a compact, hand held, 
self powered, robust, simple to use unit for 
counting LOOP DISCONNECT PULSES to 
POST OFFICE LINES, where the number 
dialled is displayed on a sixteen digit LED 
display driven from internal CMOS 
devices. 

Applications include confirming outputs from: 

* Pre-Programmed Diallers 

* Automatic Call Makers 

* Viewdata/Prestel Terminals 

*Exchange Equipment 

* Domestic Telephones 

* Short Code Dialling Systems 

*Modems 

* Delivered Complete with Test Leads and 
in P.O. Approved "Texon" Case 

*Price: Only £150 excl VAT P. & P. 

* Local Purchase Orders Accepted 

For Further Information Please Contact 

D 10�3�56189 

area �n1er1rade l�rn�1ed 34 LOWNDES STREET, LONDON SW1X 3HX 
TELEPHONE: 01·245 9477/9, TELEX: 914142 CLTRAD G 

"DIGICOUNT"/MF4 is a hand held, battery operated tester suppiied in the same 
package as "DIGICOUNT" (See above). 

"DIGICOUNT"/MF4 is uniquely designed so that the unit decodes and displays all the 
16 DTFM codes as dialled, with full LED Alpha-Numeric display as illustrated below 
reading from left to right. 

I 2 3 Lf 5 6 1 8 g 0 * + R:BCJJ 

Actual display size 

"DIGICOUNT"/MF4 has selectable AUTO/NON-AUTO/MANUAL RESET. Guard times, 
input sensitivity and other operating parameters will be agreed to meet customers 
requirements prior to delivery. 

For further information please contact: 

34 LOWNDES STREET. LONDON, SW1 X 3HX 

TELEPHONE: 01-245 9477/9, TELEX: 914142 CLTRAD G. 
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Still waiting to order your Trend Teleprinter? 

COME ON! 
It's always the same when a new 
product is introduced. Some people 
jump right in with an order. Others 
hold back to make sure the 
equipment lives up to their technical 
expectations. 

In the case of our Teleprinter, 
boldness certainly paid off. 

From the beginning, the Trend 
Teleprinter has delivered its 
promises. It has proved as fast, quiet, 
simple and trouble-free as we had 
expected. In fact, it has given us· 
some pleasant surprises. Even the 
last copy is readable enough to be 
photocopied. Its reliability record 
exceeds our most optimistic 
predictions. 

� EIOOKSA 

Of course: we haven't been 
standing still. After we introduced 
the original RO version, we added a 
KSR, ASR and other options. You can 
even have a special version with an 
electronic memory if you want. 
Or an Auto-answer facility. Or one 
compatible with the ICL Series 1900. 
We can even deliver you a special 
message-switching version. 

T housands of these printers are 
now in customers' hands. Usually, 
the only time we hear from them is 
when they want to re-order! 

So come on, if you're still waiting. 
A demonstration is free. 

Trend Communications Limited Knaves Beech Estate. Loudwater, Scandinavia: Trend Electronics, 

TRENci 
x 

High Wycombe. Buckinghamshire, Britisk-Skandinavisk A/S, Tangmosevej 99. 
HP10 90Z, England. 4600 Koge, Denmark. 
Telephone Bourne End (06285) 24977 Telefon 03-652345. Telex 43587 
Telex 849408 Trend G. 

. .. and representatives throughout the world 

®registered trademark of Trend Communications L1m1ted 
.. .i PH1com 8��MuN1cAT10Ns 
"f '""' '"""'"" DIVISION 



Wherever the surge comes 
· from, we can arrest it! 

Faster than a lightning strike .... faster than a nuclear strike . ... we talk 
in Picoseconds and Picofarads for the protection of systems from Electro­
magnetic Pulse (EMP) due to nuclear explosions. 

M-OV have made surge arresters to protect telecommunications 
equipment around the world for years, but now with the advent of all kinds 
of information transmission systems, equipment worth a huge sum is at 
risk every minute of the day from lightning strikes. 

Computer terminals, microprocessors, semiconductor units etc., 
can all literally go up in smoke unless all that investment is protected by 
another, very much smaller but no less important investment: the instal-
lation of M-OV surge arresters! ,... ....... 

Our work on EMP arresters proves that we have the 
technology to safeguard your equipment, whatever it / 
may be, but most important of all at M-OV we under- ,./ ,> 
stand the critical importance of testing. So every 

, 

arrester runs a gauntlet of rigorous tests before 
it leaves us. That's why our success rate is 
so high. _ 

So, before your 'memory' gets wiped clean 
by overvoltage, get in touch with M-OV! 

M-OV 
A MEMBER OF THE GEC GROUP 

5726 

THE M-0 VALVE CO LTD, HAMMERSMITH, LONDON W6 7PE, ENGLAND. TEL 01-603 3431. TELEX 23435. GRAMS THERMIONIC LONDON 
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. ( · · It's the dawn of the dbgital 80's from GEC 

. ·::relecommunications. Now wi:th a total network 
:: : ,, OhpabiJ.ity in digital transmission systems up to 

140 Mbit/s; microwave radio systems, coa:X:ia:l-cable 
and optical-fibre line systems and a complete range 
of digital mt.lltiplex . 

. Versatile business communications 
systems, including P.A.B.X�s from 4 to over 5,000 
lines using digital switching and stored programme 
control. 

· 

T he dawn of digital technology from 
GEC Telecommunications ... make an early start. 
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Published by British Telecom, part of the Post Office. 
to promote and extend knowledge of the operation 
and management of telecommunications. · 

Cover: In the £1 million Clean Room complex at Manlesham, engineer 
Phil Flavin loads a two-inch wafer chuck into the electron beam micro­
fabricator used in the manufacture of integrated circuits. (See page 9). 

The value of research 
Forty years ago crippled British bombers limping 
home from raids on Germany were a familiar sight 
on the Suffolk skyline as they made for the safety of. 
Martlesham airfield. Today, a distinctive tower 
dominates the area, and the runways from which 
Spitfires and Hurricanes once took off, are now 
covered by British Telecom's renowned Research 
Laboratories. 

But the switch from wartime airbase to one of the 
world's leading telecommunications development 
centres has done little to diminish the air of drama 
and excitement at the site. In recent years Mart­
lesham has become synonymous with all that is best 
in telecommunications research and major develop­
ments such as System X, Prestel and the silicon chip 
are ensuring that British Telecom will be able to pro­
vide its customers with service which is second to 
none. 

The value of research and development - on which 
British Telecom is currently spending some £135 
million a year - was underlined recently by new 
Chairman Mr George Jefferson, whose visit to the 
laboratories followed a highly successful Open Week 
(see page 16) when more than 3,000 guests from Par­
liament, industry, universities and polytechnics, 
Government departments and other research estab­
lishments were shown the work that is being under­
taken at Martlesham. 

Mr Jefferson said he had been "most impressed" 
with what he had seen. The objective of research was 
to identify and develop ways of making services bet­
ter and more economical for customers and the work 

done on System X was a fine example of what could 
be achieved. 

System X combined with other developments, such 
as optical fibre transmission, will, of course, make the 
UK's network as advanced as any in the world. 
"But," warned Mr Jefferson, "this cannot be done on 
the cheap. There is no way in which the UK can be 
provided with the kind of telecommunications system 
it will need in the decades ahead without the expendi­
ture of very large sums of money. We recognise the 
need to control public sector expenditure, but unless 
we can find ways of matching finance to the real 
need, the ability of commerce and industry in the UK 
to be world competitive will be seriously impaired by 
lack of good enough Telecom network." 

Earlier during the Open Week, Mr John Whyte, 
deputy managing director, Telecom, had a similar 
message for the dozens of journalists from home and 
abroad who attended the special press day. "Our goal 
is excellence, our aim is improvement and our moti­
vation the service to customers," he said. "We are 
devoting a lot of resources to a wide range of research 
and never have the challenges to our business been 
greater." 

Mr Whyte added that although the main thrust of 
present day research was aimed at exploring new 
techniques and technologies for switching and 
transmission systems and for customer and manage­
ment facilities, a large part of the budget was devoted 
to improving present services to make them more 
effective or economical. And surely there are few who 
would argue with that ... 

1 . 





The first telephone directory 
published a hundred years ago. 

with the growing number of entries -
they grow by about one million a year 
- pages were compiled by computer, 
recorded on magnetic tape and fed to 
photo-composing machines. Since 
1976, they have been printed on A4 
size paper which made it possible to fit 
an extra 30 entries on each page. 

A set of directories contains 24 mil­
lion entries. There are 82 alphabetical 
and 63 Yellow Pages volumes. Com­
puterised printing of directories means 
that much more up-to-date informa­
tion can be included. It is now possible 
to prepare a directory ready for print­
ing in 45 working hours - a fraction 
of the tipie taken manually. 

Now that production methods have 
been refined, attention is being turned 
to the content of the directories, with 
the aim of tailoring them more closely 
to customers' needs. Studies have 
shown that only 10 per cent of people 
look in the directory for a number, 
compared with 50 per cent who rely 
on memory and 25 per cent who refer 
to numbers previously noted. Forty 
per cent of calls to directory enquiries 
are for numbers in current directories. 

One solution has been to make direc­
tories easier to use by reducing their 
coverage, and directory restructuring 
is about to take place in a number of 
areas. This move follows the success­
ful introduction four years ago of re­
structured directories in Manchester, 
where. the area's two .alphabetical 
volumes - A-K and L-Z(- were re-

The quality of the printing is checked as the first of millions of pages 
come through the machine. 

Some of the millions of telephone directories issued each year 
being moved from the printing works on the first stage of their 
journey to customers. 

placed by four new books, Manchester 
Central, North-East, North-West and 
South. Customers now receive the di­
rectory of their area but each book 
also covers the Central Area. 

Restructuring proved the best way to 
cater for growth in Manchester's tele­
phone network. If alphabetical direc­
tories· had been retained they would 
have had to split into three volumes -
customers were already finding two 
books cumbersome and preferred to 
ring directory enquiries. 

But despite some cnuc1sm the 
scheme proved successful - as shown 

by a drop in calls to directory en­
quiries. Lincoln, York, Sheffield, New­
castle and Bristol now have restruc­
tured directories and there are plans 
to introduce similar schemes in the 
future. CD 

Ms M. McDonagh is an information 

officer in Public Relations 

Department's Features and 

Information Bureau. 
.-• 

British Telecom Journal, Autumn 1980 
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Telewriters- machines which enable handwritten messages to be 

transmitted from one terminal to another- have been installed in 

London's City Telephone Area to improve communication between 

Customer Service Division and repair service centres. 

With telecommunications playing 
an increasingly important role in 
society in general and the business 
world in particular, faults in 
equipment and the network cause 
delay, waste and frustration re­
sulting in lost revenue and high 
costs. And nowhere does this apply 
more than in the City of London -
one of the world's greatest centres 
of commerce. 

Usually as soon as a fault occurs cus­
tomers report it by dialling '151' di­
rect to the engineers at the repair ser­
vice centre (RSC). The fault is 
immediately diagnosed and passed to 
the appropriate engineering group for 
attention, thus enabling a repair to be 
completed in the shortest possible 
time. Sometimes however, a customer 
may wish to discuss his problem with 
the Customer Service Division in the 
telephone area office (TAO) because 
he wants more information or is dis­
satisfied with the speed of repair. 

On these occasions it is vital that Bri­
tish Telecom is seen to deal with the 
complaint quickly and efficiently and 
for this reason, speedy and efficient 
communications between Customer 
Service Division and the RSCs are of 
paramount importance. 

In L TR City Area, part of the Cus­
tomer Service Division is located in 
the telephone area office at Southwark 
Bridge, and the RSCs with which it 
needs to deal are situated in Bermond­
sey, Faraday, New Cross, Southwark, 
Walworth and Wapping exchanges. 
The obvious method of relaying cus­
tomer complaints and fault reports to 
the RSCs by telephone presented a 
number of problems. 

For engineers, having to answer the 
telephone and write down a long list 

4 

Telecommunications traffic superintendent Alison Roose calls Wapping 
repair service centre to warn them a fault report is on its way. 



of enquiries or fault reports was dis­
ruptive to their workftow as well as 
time-consuming. In Customei:_ Service 

· Division there were often difficulties in 
getting through because the engineers 
were busy or because working hours 
_did not coincide. Similar problems 
arose when the engineers wanted to 
report back - customer staff already 
spend much of their working day on 
the telephone talking to customers. 

After considering ways of improving 
the situation, three telewriters were · 

installed experimentally at the TAO 
and at New Cross and Walworth 
exchanges. The experiment was suc­
cessful and the remaining exchanges 
were brought into the network as soon 
as possible. 

A telewriter operates very simply. A 
conventional ballpoint pen is con­
nected via a pantagraph to the shafts 
of two very accurate potentiometers. 
Every pen position can thus be defined 
by the positions of the right and left 
potentiometer wipers and hence by 
two DC output voltage levels. 

The right hand and left hand volt­
ages are then applied to the inputs of 
two voltage-controlled oscillators 
allowing all lateral movements of the 
pen to be represented by two fre­
quency modulated signals. A third os­
cillator provides a signal to indicate 
when the pen is lifted off the paper. 
These signals are transmitted to line 
within normal voice frequency range. 

At the receiving end, the right and 
left signals are demodulated and 
applied to two, very fast, precision DC 
motors whose output shafts are linked 
to the pantagraph. The pen lift signals 
are also demodulated and applied to a 
solenoid which controls the raising 
and lowering of the pen. Thus under 
the control of the two motors and the 
pen-lift solenoid the pen at the receiv­
ing end reproduces exactly the move­
ments of the pen at the transmitting 
end. 

If for any reason during transmission 
connection between the two machines 
is broken or spurious signals such as 
speech intrude on the line, an auto­
matic lock-out device causes transmis­
sion to cease and a visible alarm shows 
on the telewriter instructing the writer 
to 'wait'. The machines use a stan­
dard-sized paper roll and movement of 
the pen to a special position will 
advance the paper by a fixed amount 
at both ends of the link. 

The telewriters are connected to the 
City Area private automatic branch 
exchange, and are thus fully intercon­
nected. An additional benefit is that 
they can be used for communication 

The message arrives via the telewriter at Wapping. Gwen Foley, 
clerical assistant, shows it to assistant executive engineer 
Nicholas Hay, officer-in-charge. 

The transmitted message is then handed to technical officer Buzz 
Johns who will initiate action to repair the faulty line. 

0 
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between the exchanges. The main 
advantage of the telewriter of course is 
that messages can be transmitted to a 
terminal without the need for someone 
to answer. 

The telewriter answers automatically 
after a pre-determined number of 
bursts of ringing tone and switches to 
the unattended mode in readiness to 
accept messages. Customer Service 
Division can transmit messages at any 
time and this gives the engineers a 
written list to deal with as soon as 
they are free. 

Conversely, when the engineers 
reply, customer service staff have a 
written list of answers waiting for 
them. The system also means that 

time is not being spent writing down 
long telephone messages. 

In practice, Customer Service Div­
ision often send messages late in the 
afternoon when many engineers have 
finished work. The engineers will 
study the messages on arrival next 
morning and replies will be waiting 
for Customer Service staff when they 
start work. 

Further advantages lie in the im­
proved accuracy implicit in written 
communication and the fact that iden­
tical written copies are available at 
both ends of the link. No special skill 
is required to opPrate a telewriter 
other than the abilny to use a tele­
phone and to write with a pen. 

New dial 
tone on line 
RT Farrow 

A new dial tone more suited to the 
multi-frequency telephones now being 
introduced, has been developed by 
British Telecom. Its implementation will 
result in service improvements and a further 
step towards international harmonisation. 

When authority was given for the 
development and subsequent trials 
of multi-frequency (MF) key­
phones in 1974 it was realised that 
a change of dial tone would be 
necessary if they were to be used 
widely in the network. This was 
because the complex harmonics in 
the current dial tone extend into 
the range of signals used for MF 
signalling and could create diffi­
culties in the recognition of the in­
itial MF signalled digit. 
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There were also other problems with 
the existing dial tone. On certain out­
of-area exchange lines which were 
allocated a 300-3400 Hz frequency 
range within a frequency division 
multiplex (FDM) transmission group 
assembly, some audible power was 
lost, and difficulty in hearing dial tone 
was sometimes experienced. 

Also the automatic recognition of 
dial tone required for certain facilities 
presented design difficulties, particu­
larly on PABXs and a change in the 

Generally the telewriters have been 
well received by all those involved 
with their use. The only complaint has 
been that, although it reproduces 
handwriting faithfully, it does not im­
prove it! CD 

Mr R. L. Blann is a senior 
telecommunications 
superintendent in L TR's City Area 
Customer Service Division. 
Mr R. Cox is a telecommunications 
traffic superintendent in the same 
division. 
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design of ringing machines had 
resulted in a lower volume signal at 
the receiver leading to some com­
plaints of inaudible dial tone. 

With the introduction of MF signal­
ling, it had been intended that MF 
tones should be sent to line through 
the telephone regulator to allow the 
tones received at the exchange to be 
closely defined and to be at a higher 
level than the internationally recom­
mended minimum. A number of other 
countries were at a similar stage and 
discussions at the Conference of Euro­
pean Po

.
sts and Telecommunications 

Administrations (CEPT) and the In­
ternational Telegraph and Telephone 
Consultative Committee (CCITT) 
were aimed at rationalising 
approaches to ensure that solutions to 
the problem were not markedly dif­
ferent between each country. 

Although use of a regulator would 
overcome crosstalk problems by limit­
ing the level of tones on short lines 
and the use of a regulated output 
would make recognition of MF tones 
in the presence of dial tone easier, 
CEPT recommended the use of un­
regulated tone output. There were 
also technical reasons for not having a 
regulator in MF push-button tele­
phones as this would tend to restrict 
the power reaching the oscillator, thus 
increasing the 'warm up' time. 

Serious consideration was therefore 



Tony Cox of Human Factors Division at Telecom Research Laboratories, Martlesham, assesses 
a proposed frequency for the new dial tone. 

given t9 . .the adoption of a new stan­
dard dial tone. Telecommunications 
Headquarters Service Department 
sponsored work in the Human Factors 
Division of Telecom Research Labora­
tories (TRL), to carry out experiments 
to determine the most suitable new 
tone. This was essential to avoid, or at 
least minimise, the need for customer 
re-education. Ideally the tone was 
required to include mixed frequencies 
to produce the 'warble' effect of the 
old tone. It was also required to be 
sufficiently different from other tones 
to ensure that its use was understood 
by customers. 

Tests were carried out to determine 
the reaction of a number of THQ staff 
to a range and mixture of tones. A 
smaller number of options were 

selected to form the basis of TRL tests 
using people outside British Telecom. 
Although a single frequency tone (as 
used for number unobtainable advice) 
was used in Europe, it was clearly 
demonstrated that the use of mixed 
frequencies, as used in North America, 
would be preferable. 

The analysis of the human factors 
research work showed that the tone 
most acceptable to customers was the 
combination of 440 Hz and 350 Hz 
tones. It also met the technical and in­
ternational requirements, and it was 
�greed within British Telecom that it 
should in future be adopted as the UK 

standard. 
In 1974, a project was sponsored to 

study the feasibility of the electronic 
generation of ringing current and 

supervisory tones. It was aimed at pro­
viding tones within closer frequency 
limits than the previous mechanical 
equipment allowed, and provided most 
flexibility in the introduction of new 
tones. There was already a problem in 
that a number of manufacturers had 
ceased making ringing machines so 
there were considerable supply diffi­
culties for both new machines and for 
spare parts. Thus the introduction of 
the new dial tone could be made 
cheaper by the adoption of electronic 
generation, although it was agreed 
that interim arrangements would need 
to be made. 

Trials of the new dial tone, together 
with the use of MF keyphones were in­
stigated at both director and non-dir­
ector exchanges. These required the Q 
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provision of converters in the 
exchange, so that exchanges where a 
reasonable demand for MF keyphones 
could be expected were chosen to jus­
tify the cost of the computers. 

Leatherhead and Chislehurst 
exchanges in the London Telecom Re­
gion were selected and trials held in 
1976. Almost all the customers on the 
trial exchanges found the new dial 
tone acceptable, although many felt 
that wide publicity would be needed to 
help with its identification. 

In late 1977, plans were finalised to 
introduce MF telephones and new dial 
tone more widely. First, it was neces­
sary for telephone areas to write to all 
customers, giving six months notice of 
the proposed change. Before this, 
THQ had written to all appropriate 
suppliers of attachments advising 
them of the change. A THQ circular, 
and later a Telecom Instruction were 
drafted which included letters to be 
sent to customers. 

Meanwhile a 10-year programme 
was drawn up to provide MF working 
and new dial tone at all large local 
exchanges, which were planned to 
have a reasonable in-service life, 
before conversion to System X work­
ing. Additionally there were consider­
able benefits arising from the provi­
sion of new dial tone at exchanges 
where the digital private automatic 
branch exchange (P ABX) now known 
as Monarch (see Telecommunications 
Journal, Spring 1978) was parented. 

The programme of introduction 
began in March last year. So far about 
100 exchanges have been converted 
and considerable thought is being 
given to providing new dial tone at all 
TXE2 and UAX exchanges. There are 
benefits from a customer service view­
point in having common dial tone 
throughout the country, apart from 
all the service improvements. 

New dial tone is to be provided 
initially at System X and TXE4A 
exchanges throughout the country. 
On the basis of the current exchange 
modernisation programme, now 
already under way, new dial tone is 
expected to have been provided at all 
exchanges by the early 1990s. Cf) 

Mr R. T. Farrow is a head of group 
in Marketing Executive's 
Residential and Customer Services 
Division and is responsible for call 
facilities and 
exchange services policy. 
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Technician Bob Swetman inserts an oscillator unit into the new dial tone 
equipment at a North London Exchange ... 

... and later listens in to the audible tone level. 



The quest for smaller chips 

ME Jones 

Electron beams are being used at 
British Telecom's Research 
Laboratories to investigate still 
smaller integrated circuits needed to 
develop advanced digital transmission, data 
communications and terminal equipment. 

Executive engineer Phil Flavin controls the electron beam microfabricator. 

During the 1980s, British Tele­
com's service to its customers will 
improve both in the quality and 
range of facilities it offers. At the 
heart of the new technology will be 
integrated circuits, or microchips 
as they are so frequently called. 

These form the basis of the electronic 
revolution currently affecting every 
walk of life. There is at least one inte­
grated circuit in every calculator or 
digital wrist-watch, tens in every tele- 0 
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v1S1on, hundreds in a mini-computer 
and many thousands in even the small­
est System X telephone exchange. 
Each consists of a tiny chip of silicon 
onto which a complex pattern of 
metallic conductors and semiconduc­
tor transistors has been formed. 

These· minute individual elements 
form the building blocks of the inte­
grated circuit, the first of which was 
made about 20 years ago and con­
tained just a few individual transistor 
circuits. Today it is possible to build 
tens of thousands of transistors on a 
single chip, and with so many circuits 
available, one chip can perform a 
range of very sophisticated operations. 

The advanced digital network cur-

Charles May, Research Director 
at Martlesham, holds the 
TRL-developed chip. 
The individual FAD chip in a 
silicon wafer before being 
diced is just five 
millimetres square. 
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rently being installed by British Tele­
com uses many different types of inte- . 
grated circuit - a lot of which are 
identical to those used for other pur­
poses and are readily available from 
commercial sources. But there are 
some applications which are either un­
ique to the network or which, for tech­
nical reasons, need specially-designed 
integrated circuits. Recent examples 
of such circuits are CODEC which 
converts analogue speech signals to 
and from pulse code modulation for 
digital transmission, and FAD which 
is a 7000-transistor general purpose 
chip designed for digital filtering and 
level detection. 

To ·ensure that these special circuits 
are designed to the correct specifica­
tion; and are available when needed 
for system application, a complete fac­
ility exists at Martlesham Research 

Centre to design, develop and produce 
custom integrated circuits for proto­
type equipment. If successful, these 
designs can be offered to commercial 
suppliers who can then manufacture 
production quantities. This facility 
enables system engineers to incorpor­
ate specialised circuits at an early 
stage during development of new 
equipment - both CODEC and FAD 
circuits are Research Laboratory prod­
ucts. And it ensures that customers 
can be offered tbe most advanced 
equipment at the earliest opportunity, 
and that costs are kept down by using 
the least number oi components. 

To make an integrated circuit, a set 
of mask plates has first to be produced 
using information from design data. 
Each mask consists of an optically flat 
glass plate coated with a thin chro­
mium layer onto which a pattern is 
etched. This pattern is transferred to 
the semiconductor wafer by coating 
the wafer with a special polymer, 
known as a resist, which forms a thin 
light-sensitive layer. Ultra-violet light 
is shone through the mask on to the 
coated wafer in a process similar to 
photographic contact printing. After 
exposure, the resist areas onto which 
light has fallen dissolve and the under­
lying material appropriately etched or 
coated. As each mask plate is printed 
in sequence, and in registration with 
previous exposures, the patterns 
which define the component transis­
tors, capacitors and resistors are 
formed in a thin three-dimensional 
structure. 

Accurate and perfect pattern dimen­
sions are critical in manufacturing a 
mask set for successful wafer fabrica­
tion. The complete circuit is drawn 
either 250 or 500 times the required 
size and is then photographically 
reduced to generate a plate - called a 
reticle - of a single circuit at ten times 
the finished size. The reticle plate is 
again photographically reduced, and 
stepped across a mask plate to produce 
a complete array of patterns at their 
ultimate size. 

Recent advances have resulted in an 
astonishing reduction in the dimen­
sions of the circuit elements. A typical 
linewidth found in integrated circuits 
during the early 1960s was about 100 
microns, while today's are typically 
five microns and will shortly drop to 
about two microns. With 25,000 mic­
rons in one inch - even this paper is 
between 25 and 50 microns thick -
manufacturing equipment has become 
highly sophisticated and inevitably 
very expensive. 

This decrease in linewidth not only 



The gap between these two 
metallic conductors has 
been made by electron beam 
lithography and is just one 
micron across. There are 25,000 

microns in an inch. 

enables complex integrated circuits to 
be made, but also means that circuits 
can operate at much higher speeds. 
Even now, researchers at Martlesham 
are looking at the possibility of using 
devices for advanced systems which 
operate at frequencies so high that 
their circuit dimensions are too small 
to be readily made by optical methods. 
These devices, made in silicon, or in 
the newer semiconducting materials 
based on gallium arsenide, will play 
an important part in future develop­
ments such as complete optical 
transmission systems. 

Although optical pattern generators 
can both speed and improve the reticle 
fabrication process, they, like existing 
methods, suffer from diffraction 
effects, which as circuit dimensions de­
crease, and begin to approach the 
wavelength of light, start to degrade 
the line edges. They also lack flexibi­
lity in that they cannot directly pat­
tern semiconductor wafers or mask 
plates. 

Hence the trend to electron beam 
lithography, where a beam of elec­
trons is focused on to an electron­
sensitive resist. This unexposed resist 
consists of many thousands of atoms 
bonded together in long chain mole­
cules. Exposure to electrons breaks 
these long chains which can then 
easily be dissolved away, thus differ­
entiating between the exposed and un­
exposed areas. The electron beam 
itself is produced by heating a 
tungsten filament to a high tempera­
ture in a strong electric field inside a 

A human hair dramatically 
highlights the scale of the 
conductors on the chip's surface. 

vacuum. The electron source acts 
much as a thermionic valve. The beam 
of electrons is focused by a series of 
magnetic lenses to form a small spot 
on the wafer. Unlike optical tech­
niques, in which diffraction effects 
start to degrade the line edges, the use 
of the electron beam will successfully 
achieve the small dimensions required 
in the advanced devices under devel­
opment at Martlesham. 

Capable of being turned on and off 
at high speed, the electron beam can 
be precisely deflected over areas of 
about one square millimetre. Both 
functions are controlled by computer, 
thus allowing the beam to 'write' pat­
terns. The computer not only takes 
care of the elaborate control system, 
but also offers great flexibility in 
manipulating circuit design data 
which is transferred directly from the 
circuit design facility to the microfa­
bricator on magnetic tape. Once .trans­
ferred, data can be used to write the 
same pattern at different sizes on one 
wafer, or alternatively, several totally 
different patterns can be written side 
by side. This flexibility and speed of 
response will be invaluable for future 
circuit development. 

At first, the major centres for elec­
tron beam lithography development 
were in America and Japan. But more 
recently, the use of electron beams for 
experimental semiconductor device 
fabrication has expanded. One UK 
company, Cambridge Instruments, 
has been developing and marketing 
electron beam machines and has 

made important sales in both Amerir;a 
and Japan. Apart from their installa­
tion at Martlesham, further machines 
are being used by GEC, Plessey, the 
SRC's Rutherford Laboratories and 
the Royal Signals and Radar Estab­
lishment. Martlesham keeps in close 
touch with both the manufacturer and 
the other industrial, governmental 
and university organisations who are 
fully committed to developing the 
technology. 

· 

One of the problems in using such 
small dimensions in integrated circuits 
is that of dust contamination and its 
effect on yield. With current line­
widths now substantially smaller than 
most airborne dust particles, all fabri­
cation work must be undertaken in 
special 'clean' rooms in which the air 
is constantly filtered, and the room 
temperature and humidity controlled. 
This is important because temperature 
variations can expand the wafers and 
so misregister the components, and 
high humidity can detrimentally 
affect the adhesion of the resists. Tem­
perature is controlled to within one 
degree centigrade and the humidity to 
five per cent. 

Air enters the clean room through a 
false ceiling totally covered by filters 
for removing particles as small as 0 · 5 
micron, and leaves through a perfor­
ated floor taking any dust directly 
away from the room. Most of the 
other contamination comes from the 
clothing and skin of the staff who use 
the equipment. To combat this, rooms 
are ergonomically arranged and staff 
wear overclothes and shoe covers 
made with artificial non-fibrous 
materials. Both the electron beam 
microfabricator and the optical mask­
making facilities are located in the 
same clean room suite, thus making 
full use of both technologies. 

With this new equipment, the 
Research Centre will play an impor­
tant role in developing faster and 
more complex customer-built inte­
grated circuits for the 1980s which 
will not only give customers more, but 
will play their part in the introduction 
of more advanced System X electronic 
switching exchanges. CD 

Dr M. E. Jones is head of section at 
the Telecom Research 
Laboratories, Martlesham, and is 
responsible for the development of 
electron beam lithography. 

British Telecom Journal, Autumn 1980 

11 



The interior of one of the Buzby Special coaches awaits its visitors. 

The Buzby Special at Enfield during its 1980 tour. 

Visitors to the train are shown a range of new telephones. 

The use of a special 

exhibition train to tour 

the country displaying 

telecommunications 

equipment has proved 

a novel and exciting 

way of presenting and 

promoting British 

Telecom to many 

thousands of 

customers over the 

past few years .. 

Buzby 
on the 
right lines 
DC Francis 

This year is the fourth that British 
Telecom has taken to the rails to 
run its novel touring exhibition and 
the first time in the new livery. It is 
a concept which began in 1977 -

Silver Jubilee year - when the first 
tour had a royal flavour. 

British Rail hires to clients a variety 
of coaches including reception, exhibi­
tion, hospitality, seminar, cinema and 
storage cars. After detailed negotia­
tions with regional Telecom offices, an 
itinerary is presented and prepared 
with British Rail. A timetable has to 
be based on a sensible and workable geo­
graphical route, and complicated and 
lengthy overnight journeys - such as 
Gloucester to Thetford and Leeds to 
Norwich - have gone without a hitch. 
On one rare occasion, at Cambridge, the 
train arrived 'back to front' and had 
to travel to Ely to turn round. 

Sites are chosen for accessibility and 
convenience to visitors - many of 
whom are local businessmen who 
come to see - and order - some of the 
many products and services on display 
in the 'train. The aim is to use cent­
rally-situated station platform sites 
although this is not always possible 



because of British Rail's operational 
requirements. Sidings and loading 
bays are alternatives to platforms and 
often have the advantage of car park­
ing facilities and a quiet situation. 

As the time approaches for each 
annual tour, the operational group in 
Marketing Executive responsible for 
national exhibitions meets representa­
tives from the exhibition group in 
Publicity Division who arrange the 
contract with British Rail, commission 
a designer and appoint a contractor to 
build the displays. British Telecom 
engineers from the same group install 
and maintain all the telecommunica­
tions equipment in the train. And to 
complete the teamwork, local area 
staff provide exchange lines to a point 
near the site. 

Although the Buzby Special is 
organised by Marketing Executive, 
local telephone area staff take over its 
operation on arrival and for a day it is 
their exhibition. They send out invi­
tation, welcome customers aboard and 
generally arrange the visit to the best 
advantage. In its first year, the train 
was used primarily as a public rela­
tions exercise, although orders were 
not discouraged. But since the first 
year, the train has become far more 
marketing orientated, and many tele­
phone areas have been quick to exploit 
the opportunities the train presents. 
Most areas in fact have decided to use 
the train primarily to spread the tele-

communications word throughout the 
local business community. But a les­
son learnt over the years has been the 
need to work at the way customers are 
invited to visit the train. Telex, letters, 
newspaper advertisements, telephone 
calls - all work to some extent, but 
some areas have proved that one of 
the best ways is to invite business cus­
tomers by personal letter and to make 
a firm appointment. A few days before 
the train arrives, they are given a gen­
tle reminder by telephone. Customers 
are then met on the train by one of the 
staff, usually the sales representative 
with whom they normally deal. 

In one attempt to attract residential 
customers at Southend-on-Sea, Buzby 
- alias the local sales manager - was 
even spotted cavorting in the sea with 
two ladies. 

Up to 20 sit-down lunches can be 
provided in the seminar coach by Bri­
tish Rail Traveller's Fare staff, and 
when the train· arrives, the local 
General Manager hosts local civic dig­
nitaries, members of the Chamber of 
Commerce, the Rotary Club and in­
fluential businessmen. Practice in the 
past has been to follow lunch with, for 
example, a short Prestel demonstra­
tion or to show a suitable film high­
lighting products and services on 
offer. The seminar coach can also be 
used to great effect before and after 
lunch for presentations to other 
groups of visitors. 

The Buzby Special's 1980 itinerary 

JUNE 
M2 Hastings F27 Chester 
T3 Maidstone M30 Birmingham 
W4 Maidstone 
T5 Southend JULY 
F6 Hampton Ct. TI Birmingham 
S7 Hampton Ct. W2 Llanelli 
SB Hampton Ct. T3 Cardiff 
M9 Lowes to ft F4 Exeter 
TIO Grantham M7 Gloucester 

Over the years the displays in the 
exhibition coach have been aimed pri­
marily at business customers, and are 
as comprehensive as possible, ranging 
from basic telephones to date! services 
and from switchboards to radiopag­
ing. Working within the constraints of 
the confined width of a railway coach, 
good design and sensible product sit­
ing has created an illusion of space 
that has to. be seen to be believed. But 
even the enthusiasm and facilities of 
British Telecom staff were somewhat 
stretched one day in Llandudno, when 
some 2, 7 40 visitors passed through the 
train. 

Last year, more than 25,000 visitors 
climbed aboard the Buzby Special and 
ordered well over £150,000 worth of 
equipment and services. With the 
value of this year's orders confidently 
expected to exceed this, it looks as if 
the train is indeed on the right lines, 
and given a continued green light, will 
speed to even greater successes in the 
future. CiJ 

Mr D. C. Francis is a senior sales 
superintendent inthe Residential 
and Customer Services Department 
of Marketing Executive and is part 
of the team responsible for national 
exhibition and display policy. 
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System 

Britain's first System X telephone 
exchange - the modern all-elec­
tronic design for the 1980s and 
beyond - was inaugurated in Lon­
don in September by British Tele­
com Managing Director Peter 
Benton. It represents one of the 
major components of the 
Business's forthcoming modern­
isation programme. 

Located at Baynard House in the 
City on a site where, 400 years ago, 
the first Queen Elizabeth was enter­
tained to a banquet by the Earl of 
Pembroke, the exchange is a junction 
tandem unit, switching telephone calls 
between some 40 local exchanges in 
the capital. It began working in July -
six months ahead of schedule - and 
since then has switched several million 
calls. 

Mr Benton said the exchange stood 
for all that was best in British achieve­
ment. It symbolised British research, 
design and manufacturing skills, the 
cream of British communications 
technology and British determination 
to deliver not only on time but ahead 
of time. It also represented the step­
ping stone to a whole new future for 
the British telecommunications in­
dustry as a whole. 

System X is a co-ordinated 'family' 
of processor-controlled digital elec­
tronic telephone exchanges ranging 
from small local units for rural areas 
to large trunk and international 
centres handling thousands of calls 
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' I am proud, on behalf of everyone concerned with the 

project, to be able to tell you that this exchange has been 

an all-British team effort right the way through, from 

the drawing board to the completed product. It has been 

achieved by a group of major British organisations pulling 

together in a project of unprecedented complexity in the 

history of British telecommunications ' 
- Mr Peter Benton 

Best in British achievement 

Mr Peter Benton, managing director, British Telecom, with a circuit 
board at Britain's first System X exchange at Baynard House. 



Baynard House, an important new British Telecom landmark in the City of London. 

simultaneously. It is the heart of a 
new generation of integrated telecom­
munications equipment capable of 
providing a whole new range of ser­
vices and carrying the nation's tele­
phone network into the 21st century. 

Partners in the £150 million System 
X development are British Telecom, 
the General Electric Company, Ples­
sey, and Standard Telephones and 
Cables. Overseas promotion of System• 
X is being carried out by British Tele­
communications Systems Ltd, a com­
pany formed by representation from 
these four organisations. 

Every exchange in the System X 

family can be built up from basic 
"building blocks" or modules. This 
modular technique allows exchanges 
to expand in harmony with the growth 
of the number of customers they serve, 
or the calls they carry. It also allows 
the system to cater for advances in 
technology without major redesign. 

Already a major extension of this 
first exchange is under way at 
Baynard House to form part of the 
permanent digital switching network 
in London. The unit is also the first 
step in a major programme to moder­
nise the nation's main network. The 
first System X trunk exchange in this 

programme is due to come into service 
next year at Cambridge as well as a 
local exchange coming into service at 
Woodbridge, Suffolk. 

This will pave the way for a new 
digital 'grid' based on the large trunk 
exchange in the System X family, that 
will link the main population centres 
of the country before the end of the 
decade. By the mid-1980s, a further 
30 centres will have main network 
trunk exchanges. 

In conjunction with local and tan­
dem System X exchanges at these 
centres, this new grid will become a 
multi-purpose digital communications 
network bringing the benefits and 
facilities of System X to the nation's 
business community at the earliest 
possible opportunity. It will enable 
British Telecom to provide a compre­
hensive, economic and flexible range 
of voice, data and visual services. 

Baynard House itself will play a key 
role in this development. It will be fit­
ted out with an eventual £100 million 
of modern telecommunications equip­
ment, including further exchanges in 
the System X family. CD 
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The further 30 centres to 

have System X main 

network trunk exchanges by 

the mid 80s are Aylesbury, 

Belfast, Birmingham, 

Brighton, Bristol, Cardiff, 

Coventry, Edinburgh, 

Glasgow, Guildford, 

Ipswich, Leeds, Leicester, 

Liverpool, London, Luton, 

Maidstone, Manchester, 

Middlesbrough, 

Newcastle-upon-Tyne, 

Nottingham, Oxford, 

Portsmouth, Reading, 

Sheffield, Slough, 

Southampton, 

Southend-on-Sea, 

Stoke-on-Trent and Wigan. 
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A glimpse into the future 

"I "  .. 

. " 

• •  

Optical fibres, integrated circuits, 
slow-scan television, lasers, digital 
transmission equipment ... these 
together with a host of other excit­
ing techniques developed to carry 
Britain's telecommunications sys­
tem into the 21st Century went on 
public display at Martlesham in 
September when British Telecom 
Research Laboratories held their 
first Open Week. 

About 1,400 guests from the Civil 
Service, industry, users, university 
and research organisations attended 
along with many senior staff from Bri­
tish Telecom. Two complete days were 
set aside to show press and broadcast­
ing representatives around and on the 
final day more than 9,000 staff, fami­
lies and friends took part in an infor­
mal visit, including shows by clubs 

. and societies. 
The increased· tempo and complexity 

of modern research and development 
is perhaps best illustrated by the fact 
that when Research Department last 
threw open its doors at Dollis Hill in 
1966 it was possible in a day to see 
most, if not all, of the laboratories. At 
Martlesham, the mass of equipment, 
both in conventional laboratories, and 
in special-purpose accommodation 
makes this impossible. A 'shop win­
dow' approach had to be adopted, 
therefore, and 19 exhibits were 
mounted to give a representative illus­
tration of work in hand. These were 
positioned in convenient laboratory 
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areas mostly in or close to the main 
laboratory block. 

In his introduction to the guests Mr 
Charles May, Director of Research, 
referred to four significant develop­
ments that had taken place in the 
short time that the laboratories had 
been at Martlesham: 
* Prestel - the world's first viewdata 
service. 
*The 'double crucible' method of pro­
ducing optical fibres. 
*The most reliable transistors in the 
world, used for submarine cables. 
*Voice guidance systems to help cus­
tomers use the new facilities to be pro-

vided by introduction of System X. 
Overall, the work undertaken at 

Martlesham can be conveniently 
divided into three categories: 
*Applied research in materials and 
technology directed-- fowards new im­
proved and more flexible systems for 
the future; 
*Work to improve the basic transmis­
sion network; 
*Work towards the services and facili­
ties provided for both business and 
domestic customers. 

Integrated circuitry - the mighty 
microchip - is the technology on 
which the services and equipment of 

The 'office of the future' is demonstrated to the 
Mayor of Ipswich by 
Human Factors head of group Ray Bell. 



the future will depend and these may 
be designed with the help of com­
puters in the laboratories. Once pro­
ved they can be carried directly into 
production using the same design 
masks and technology, thus avoiding 
lengthy development delays. 

Until recently, working computer 
aided design (CAD) systems have been 
of American origin, but a technique 
called Polygon, which incorporates 
two-screen layout using colour dis­
plays has now been developed at the 
Research Laboratories, and was per­
haps one of the most interesting things 
demonstrated. 

Conventional cable systems still 
represent a large existing investment 
and will be converted, where appro­
priate, to digital working. A range of 
new methods to test cables well 
beyond their originally designed fre­
quency ranges was on display. 

Existing radio-relay routes need simi­
lar conversion, complicated by the 
need to restrict bandwidth usage, and 
techniques for achieving greater tele­
phone capacity than ex1stmg 
FM-FDM links have been proposed. 
These are to be investigated by exten­
sive field trials. Studies and experi­
ments to assist frequency sharing 
between satellites and terrestrial 
radio, and to control interference in 
radio networks were also shown. 

Optical fibre exhibits concentrated 
on second generation 'longwave' sys­
tems, operating at 1.3 to 1.6 micro­
metres, intended for long inter-city 

A festive feature of the Open Week 
was 'family day' when more than 
9,000 friends, relatives and guests 
were invited to see the work of the 
Research Laboratories. 

and submarine links. Their great 
advantage will be their increased 
repeater spacings which can be as far 
apart as 100 km. 

Development of new under-sea opti­
cal fibre cable systems was also illus­
trated, and to complete the work on 
transmission, some interesting and 
advanced work on the detection of 
buried plant was demonstrated. On 

the switching side, the System X test 
facilities at Martlesham were thrown 
open and also exhibited in some detail 
were the voice coders using large scale 
integration. 

A reflection of British Telecom's new 
competitive image resulted in a wide 
selection of exhibits concerned with 
new services and facilities for the cus­
tomer. These ranged from examples of 
the need for human factor considera­
tions when new services or facilities 
are introduced to guidance systems for 
use with System X exchanges. New 
ways of employing television tech­
nology, slow-scan surveillance, infor­
mation retrieval, and various forms of 
conferencing using digital processing 
to reduce the transmission rates 
required were also on display. Also 
highlighted was the new Orator audio­
conferencing system alongside a labor­
atory development for loudspeaking 
telephones, incorporating echo can­
cellers to reduce voice switching. 

Carved above the main entrance at 
the old Dollis Hill centre was the 
motto 'Research is the door to tomor­
row'. That still remains true today. 
The door is open, and every effort is 
being made at Martlesham to ensure 
that new technologies and products 
come through that door as quickly as 
possible to serve a growing number of 
customers. CD 

British Telecom Journal, Autumn 1980 

Some of the many projects 
currently being undertaken at 
Martlesham. 
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Business 
grows with telex 
PCorbishleyand PG Hunt· 

Development of digital switching 

techniques in the UK's 50-year-old 

telex service is ensuring that the 

system will meet the needs of today's 

modern business community . 

Traffic 

It has become a fact of life during 
the last 10 years that to survive, 
the small firm, as well as the 
multi-national corporation, must 
market its wares globally. This has 
resulted in a secure written com­
munication form which can pro­
vide evidence of delivery. Telex 
offers this service, and in recent 
years has not only become part of 
the language but its terminals are 
now a vital piece of office furniture. 

The Post Office first offered a public 
switched telegraph service under the 
name of 'telex' in 1932. Because there 
were so few telex users at that time it 
was decided to route telex traffic over 

Hourly distribution of TELEX traffic 

c:=:::::J Total traffic 
- Continental traffic 

incoming Traffic 

Busy Hour 
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& exchange Busy Hour 
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the established telephone network. 
This can be compared closely with the 
present-day datel. services used for the 
transmission of data over telephony 
circuits. 

As the telephone network became 
larger and more automated, it became 
less economical to maintain all tele­
phony trunk plant to the standard 
required for the small amount of telex 
traffic. As a result, many routings 
became unsuitable for telex and the 
network concept for the service was 
soon in danger. In 194 7, a special 
working party was established to 
resolve these problems and its findings 
led to the establishment of a dedicated 
telex switching and transm1ss1on 
network in the early 1950s. At first, 
the service used manual switchboards 
but by 1968, the service became fully 
automatic with a total of about 14,000 
customers . 

Today, there are more than 80,000 
telex terminals with access to more 
than one million users in 130 coun­
tries throughout the world. The 
growth pattern is reflected worldwide 
and is synonymous with the expansion 
of international commerce, illustrat­
ing its value to business. 

Telex offers to customers a service 
which - can transmit and receive 
printed messages, with a copy of the 
transmitted text being retained by the 
sender. But the addressee need not be 
present during the receipt of a mes­
sage since it will be reproduced auto-

90.000 

Number of TELEX connections 
BO.OOO to the United Kingdom network 
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matically on the teleprinter although 
customers can still directly converse 
with their distant correspondents. 

Each terminal is fitted with a mech­
anism that contains the identity of the 
customer. This is known as the 
'answer back code' and for British 
Telecom terminals, consists of the cus­
tomer's number followed by the telex 
title. The format of the 'answer back 
code' provides a means of quickly 
identifying the called station to verify 
that the call has been correctly routed. 
By requesting the 'answer back code' 
during or at the end of a call, the ori­
ginator can be confident that the con­
nection has been maintained. 

• • • • • • • • • • • • 

• •• ••• • 
• • ••• 

The teleprinter has the four-row key­
board layout of a typewriter and 
transmits the International Telegraph 
Alphabet Number 2 (IT A 2) at a 
maximum rate of 400 characters per 
minute: Its similarity to the typewriter 
permits any competent typist to oper­
ate a telex machine. 

For calls to inter-continental destina­
tions, the customer first gains access to 
the international billing equipment by 
a dialled code, then enters the 
required number on the teleprinter 
keyboard. All other destinations are 
obtained by simply using the dial. Di­
rect access to most overseas telex ter­
minals can be obtained in this way 
with 98 per cent of calls being con­
nected automatically. European traf­
fic accounts for a high proportion of 
calls switched by gateway exchanges 
in the UK and since European office 
hours coincide with our own, most 
traffic is concentrated between 9 am 
and6pm. 

The British Telecom network forms 
a national linked numbering plan with 
zone exchanges situated in London, 
Birmingham, Bristol, Glasgow, Leeds 
and Manchester. These exchanges are 
fully interconnected as a fundamental 
requirement of the direct selection 
routing principle and are an essential 
feature of the national transmission 
plan. As well as this backbone, 
network traffic volumes justify direct 
trunks between the London gateway 
exchanges and each of the national 
area exchanges. 

International links were first forged 
between nations, their dominions and 
their trading partners. Consequently, 

Now in common use, the teleprinter 23A forms a vital 
part of the modern office. 

these commercial centres have become 
the focal points of telex. Many of the 
routes radiating from Great Britain 
were established to link the Common­
wealth countries, and still remain, 
making London a major telex switch­
ing centre. 

In the early 1970s the advent of low­
cost computers and data storage was 
beginning to have an impact on 
switching methods. Modern telex 
exchanges using stored program con­
trol (SPC) techniques were being devel­
oped and in some cases introduced 
into service. 

Low-cost computers and data storage 
systems have brought with them a 
revolution in switching techniques . . 0 

Technical officer O'Neil Bartley monitors a 
suspected faulty line terminator card at the 
St Botolph's stored program control gateway 
telex exchange. In the foreground, an unmanned 
teleprinter checks traffic patterns. 
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Just some of the facilities now possible 
include: 
* Centralised data storage and pro­

cessing of exchange operating statis­
tics and diagnostics with rapid 
access. 

* Speed, code and protocol conver­
sions to permit . interworking 
between signalling types and dif­
ferent services. 

*Provision of private user groups for 
customers such as public utilities, 
computer users, and public tele­
graph services. 

* Flexibility by software command of 
terminator definitions. 

* Provision of customer facilities such 
as short code selection for regularly­
used connections and auto call and 
recall for connections failing due to 
a called customer being occupied. 

* Message store and forward. 
The automatic store and forward ser­

vice will not only be used by tradi­
tional telex users, but by the auto­
matic business systems which may be 
permanently connected to the 
network. The facility allows a cus­
tomer to send an individual message 
to one or several terminals. Delivery 
instructions are entered as either indi­
vidual addresses or· as codes identify­
ing a list of pre-recorded addresses. 
And customers will be able to state the 
time of day for which delivery is 
required. 

But perhaps the greatest advantage 
of the service is its ability to make 
multiple delivery attempts to each 
address. Because of the high volume 
of telex traffic on international routes 
during business hours, customers fre­
quently encounter service signals, in­
dicating network plant shortages or 
the occupancy of distant terminals. If 
the store and forward unit identifies 
such problems it can carry out a series 
of re-atiempts automatically or inhibit 
message retransmission until route 
congestion subsides. 

The ability to switch telex messages 
will extend the electronic mail-box 
principle to every user and customers 
with traditional terminals will no 
longer have the tedious task of making 
multiple call attempts. 

Automatic office systems are already 
using 'messages' switches to interwork 
communicating word-processors with 
telex and other private telegraph sys­
tems. The high cost of SPC exchanges 
capable of providing such facilities 
and the essential concentration of 
trunk groups to interconnect switch­
ing points within the network, means 
that there are certain minimum size 
constraints for exchange designs. 

20 

The electronic office 

t Connected by modems or acoustic couplers 

Some administrations have designed 
telex networks combining concen­
trators and parent exchanges as one 
way of overcoming this problem. Bri­
tish Telecom has not adopted this 
policy as the topography of the British 
Isles is such that economical traffic 
densities are possible without intolera­
bly long customer lines. But there are 
exceptions - two SPC time division. 
multiplex (TDM) concentrators 
belonging to the States of Guernsey 
and State� of Jersey Telecommunica­
tions Boards have been connected to 
the mainland telex network. 

Although most British telex 
exchanges are of the Strowger type, a 
large proportion of international traf­
fic is carried by an SPC TDM gateway 
exchange at St Botolph's House in 
London. On order is a second SPC 
gateway and 9 inland SPC exchanges 
to replace more than 20 of the 52 
existing Strowger types. The micro­
processor revolution has also brought 
about significant changes in terminal 
equipment. The latest generation of 
teleprinters incorporate electronic 
storage systems for holding messages 
and allowing their correction during 
assembly before transmission at auto­
matic speeds. 

Some terminals have visual display 
units (VDUs) as well as hard copy 
facilities to help with message prep­
aration. Internal directories within the 
terminal's memory which can be 
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addressed for automatic message 
transmission to single or multiple des­
tinations with minimal operator inter­
vention are also now possible. Some 
machines even allow messages held in 
store to be accessed using a unique 
code by an incoming caller, thus pro­
viding an electronic mail box retrieval 
system within a terminal. 

Talks on using System X to encom­
pass non-speech services continue· to 
make progress and it would be reason­
able to assume that the telex service in 
this country could eventually be par­
ented on a new digital network; so 
closing an evolutionary circle. Inter­
nationally, such an integration will 
take many years to evolve, and by 
then, the need for the existing 50 baud 
service may well have been eclipsed. 

It is evident that telex is in greater 
demand than was ever envisaged by its 
pioneers. Today, almost 50 years after 
its inception, it remains the only fully 
interconnected international non­
speech service. CD 

Mr P. Corbishley and Mr P. G. Hunt 
are both executive engineers in the 
Network Executive's Exchange 
Systems Division. They are 
currently on secondment to Plessey 
Controls at Poole in Dorset. 
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Progress makes its mark 
This, the third article in our series on foreign 
administrations, looks at the Federal Republic 
of Germany, a country whose system is 
strikingly similar to that of the UK. 
Twice in 25 years, the German 
people have seen their money and · 

securities devalued to the point of 
worthlessness. Today, the Federal 
Republic of Germany is Western 
Europe

,
s strongest economic power 

and its per capita gross national 
product now exceeds that of the 
United States. Its telephone system 
has recently overtaken the UK's to 
become the largest in Europe and 
the third largest in the world. 

The Republic is similar in size and 
population to the UK and is composed 
of 11 autonomous states (Lander). The 
Deutsche Bundespost, unlike British 
Telecom, is a Federal Administration 
(Civil Service) department and is 
solely authorised to establish and 
operate both domestic and .interna­
tional telecommunications, including 
the use of radio frequencies. Also it 
provides all postal services, conducts 
banking and savings operations and 
transports passengers and goods. 

Deutsche Bundespost (DBP) oper­
ates at three organisational levets. At 
national level is the Federal Ministry 
of Postal and Telecommunications 
Affairs - the regulatory and policy­
making body. The second level com­
prises 18 regional directorates of Posts 

The telecommunications tower in 
Frankfurt rises to more than 330 
metres above the city. 

and Telecommunications responsible 
for implementing and administering 
policies, two engineering centres and 
two engineering colleges as well as the 
Social Welfare Office. 

Only at local level, in complete con­
trast to the UK situation, are DBP's 
Posts and Telecommunications ser­
vices separated. Here, 107 telecom­
munications offices form the first link 
in the chain between the Bundespost 
and its customers. Each office, on 
average, is just over half the area and 
caters for just over half the number of 
connections of its 61 UK counterparts 
- the telephone area offices. 

Unlike British Telecom, the Bundes­
post does not itself carry out major 
research and development pro­
grammes although through the Tele­
communications Engineering Centre 
(FTZ) sets specifications and tests and 
approves equipment and components. 

Financial arrangements for the Bun­
despost are very different from British 
Telecom and indeed other European 
PTTs. Although part of the Federal 
Administration, the Bundespost is 
not allowed by law to obtain Govern­
ment subsidies. The Federal fund 
devoted to PTT services comes from 
their operation and is kept separate 0 

··· ······· ·· ·· ··· ······ . . . .  



from other Federal Government 
funds. Also in law, loans may only be 
used .to procure fixed assets, and can 
only be in the form of debentures or 
bonds, treasury bonds, bills payable 
and loans against borrowers' notes. 
Generally, telecommunications profits 
more than ·cover postal deficits, except 
in the early 1970s when the DBP as a 
whole ran at a loss. 

Although the administrations of both 
the UK and the Federal Republic have 
a similar system size, and telephone 
penetration, the telecommunications 
section of the Bundespost appears to 
employ considerably fewer staff. But 
British Telecom operates in different 
ways to the DBP which, for example, 
provides only a minimal operator ser­
vice, contracts out much of its provi­
sion of service work and maintenance 
of customer-owned PBXs and does not 
conduct its own major research and 
development programmes which are The latest call offices are constructed of synthetic material. 

given to universities and industry. If 
adjustments of staff numbers are made 
to reduce each administration to com­
mon work areas, then staff numbers in 
relation to total stations is about the 
same for both administrations. 

It is interesting to note that Bundes­
post officials do not have the right to 
strike and appear not particularly con­
cerned about the situation. Staff are 
represented by councils and there are 
three trade unions to which DBP staff 
may belong. About 80 per cent of staff 
are union members. 

Two different career paths may be 
followed in the telecommunications 
section of the Bundespost - the tele­
communications service and the tele-
communications engineering service. Microfiche is being used at directory enquiry positions .. 
The former are clerical and adminis-
trative positions, the latter of a techni­
cal and engineering nature. Promo­
tion inside each is possible without 
examinations. Vacancies are adver­
tised and selection is made on qualifi­
cations, performance and experience, 
although crossing hierarchies usually 
involves passing examinations and in­
terviews. Most 'management' jobs are 
held by graduates. 

By mid-1972, full automation was 
achieved by the Bundespost in the 
domestic network. Indeed, calls for 
operator help are now limited ·to 
exceptional cases and only then at a 
tariff rate at least twice as high as the 
highest day dialled charge. Equally, 
very few operator facility calls are 
available and directory enquiry calls 
are chargeable. This is unlike. the situ-
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ation in British Telecom where there 
is a comprehensive operator service, 
representing a basic philosophical dif­
ference .concerning the role of an oper­
a tor service in a fully automated sys­
tem. All subscribers have access to 
international dialling (IDD) and 
about 98 per cent of foreign calls are 
direct dialled. 

The Bundespost have almost exclus­
ively an electromechanical switching 
system (mostly rotary) with no cross­
bar although 0.2 per cent of correc­
tions are on stored program control 
(SPC) electronic exchanges. Compar­
able UK figures are 90 per cent elec­
tro-mechanical (75 per cent Strowger, 
15 per cent crossbar) and 10 per cent 
electronic. In the UK, the first System 
X SPC tandem exchange was brought 

into service earlier this year, and the 
first System X local exchange is 
expected at the turn of the year. For 
both countries, it is anticipated that 
by 1985 only SPC exchanges will be 
ordered. 

With one public call office to every 
400 people as opposed to one to every 
700 in the UK, the Federal Republic 
has nearly twice as many, although 
a quarter ·of the Bundespost's call 
offices are in public places to which 24 
hour access is not available. Cus­
tomers are billed each month with two 
months to pay before cut-off, although 
outgoing calls are barred after one 
month. About 75 per .cent of cus­
tomers pay by direct debit. 

High Bundespost telecommunica­
tions profits in recent years have been 



accompanied by several tariff reduc­
tions and changes in tariff structure, 
including the introduction of local call 
timing. Even so, pricing a UK typical 
telephone bill at the tariff levels apply­
ing in other countries shows that Ger­
man tariffs are among the most expen­
sive in Europe and dearer than in the 
UK. Also no distinction is made 
between business and residential ren­
tals. Special schemes exist for pen­
sioners and welfare cases. 

Generally, the quality of service is 
similar to that given by British Tele­
com, although fault incidence and 
fault clearance rates are significantly 
better. As in the UK, it is expected 
that there will be one telephone per 
household by the mid to late 1980s. 

Telegraph traffic in the Republic is 
handled on the automatic telex 
network. Both British Telecom and 
the Bundespost each currently handle 
about eight million originating mess­
ages a year and the DBP expect this 
annual traffic to stabilise from 1985 at 
around seven million. 

The Federal Republic has the largest 
self-contained telex network in the 
world. Despite its size, the Deutsche 
Bundespost point to higher densities 
in such countries as Monaco and Swit­
zerland and believe there is still room 
for expansion. But unlike the UK, 
they do not train customers' telex 
operators. And by the end of this year, 
their telex service will be fully 
absorbed into the new circuit-switched 
integrated data network (IDN). 
Teletex, a standardised national ser­
vice to allow work processor intercon­
nection at 2400 bit/s over the IDN, is 
expected to be introduced in the 
mid-1980s and may cause a substan­
tial decline in 'conventional' telex 
traffic. 

Excluding data carried by the tele­
phone system, there are currently 
three types of data service offered by 
the DBP - that carried by the telex 
network (low speed), that by the 
Datex network (up to 48 kbit/s) and 
that carried over leased lines. By the 
end of this year, the DBP will have 
most of their data communications on 
IDN although it is intt;resting to note 
the existence of a separate Datex 
network. During next year, a packet 
switching service with speeds up to 
48 kbit/s is planned for introduction. 
The DBP is also active in a number of 
international data networks. Sub­
scribers have access to the Tymnet 
and Telenet services in North Amer-

ica and also to Euronet - a database 
network linking European countries, 
including the UK. 

The administration was one of the 
first to operate the new Telefax service 
enabling documents to be transmitted 
via the public telephone network. Fac­
simile machines can be leased with 
full maintenance provided. 

Viewdata (Fildschirmtext) - the soft­
ware for which was purchased from 
British Telecom - is likely to be intro­
duced over the public switched 
network in 1983, while Videotext, the 
television service, also currently on 
field trial, is expected the following 
year. Both services are suffering from 
political pressures - Fildschirmtext, 
because of concern over how to keep 
control of the information displayed, 
and Videotext, because newspaper 
proprietors wish to run the service to 
absorb expected redundancies caused 
by a resultant reduction in circulation. 
Equivalent services - Prestel, Ceefax 
and Oracle - are already available in 
the Upited Kingdom. 

Trials of electronic mail have already 
begun and a system is operating 
between Frankfurt and Washington/ 
New York. Customers simply take a 
sheet of A4-sized paper to the local 
main Post Office and in six seconds, 
the information is with the distant 
main Post Office, where it is enveloped 
and delivered. A national electronic 
mail system (Telebrief) is expected to 
be introduced within the next year 
and is seen as one good reason for 
keeping Posts and Telecommunica­
tions combined. In the UK, an elec­
tronic mail system (Intelpost) was 
established between London and Tor­
onto in mid-1980 and plans are in 
hand to extend the service both 

and television transmission and broad­
casting equipment radio frequency 
allocation, radiopaging, citizens' band 
(27 MHz) radio - introduced in 1976 
- and cable television. 

But without doubt, the most striking 
feature to emerge from any compari­
son of telecommunications systems in 
the Federal Republic and the UK is 
the extent of similarity between the 
two - in size of country, of population 
and of telephone system, and in the 
proportion of different equipment 
types within the network. Results, too, 
are very similar except where practices 
differ greatly. 

The Federal Government and Bun­
despost are together striving for inde­
pendent financial viability for both 
Posts and Telecommunications. The 
general feeling is that this will not be 
any more easily achieved by separat­
ing out Posts, nor by allowing private 
competition and no split from the 
Government is foreseen. Here, at 
least, it can be said that the approach 
of the Federal Republic does differ 
from UK experiences of the last 
decade. Ci) 

In the next issue of British Telecom 
Journal, the a uthors will take a look 
at telecommunications in Spain. 

The authors- Mr 0. P. Sellars, 
Mr J. J.E. Swaffield, Mr J. F. L. 

Stubbs and Mr S. Lunt-are all 
members of the international 
comparisons group in the Service 
and Performance Department at 
THQ. They acknowledge the help 
of Peter Quander of the Deutsche 
Bundespost. 

nationally and to other countries. 
Other services with which the DBP is British Telecom Journal, Autumn 1980 

involved include provision of radio 

This terminal tests optical fibre transmiss.ion characteristics. 
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INCOME 

telephone calls 1649 

telephone rentals 947 

international 
telephone 460 

international 
telegraph 183 

private circuits 105 

other services 84 

call office 
receipts 69 

telegraphs 62 

£3558·9m 

Profit 
down but 
Business 
buoyant 

Despite a series ot problems which had resulted 1n an 
adverse effect on the quality of service to customers 
business had remained buoyant and British Telecom 
had recorded an 1mpress1ve array of achievements 
That 1n summary. was the year 1979/ 1980 which 
ended with a profit of E236 million 1nclud1ng exceptional 
gains from property sales and discount for early 
repayment of loans Profit for the Post Office 
Corporation as a whole was E297 million Although the 
telecommunications profit level was below the previous 
year s [347 m1ll1on total. the Business had continued to 
meet government agreed obiect1ves 
But former Chairman Sir William Barlow commenting on 
the Report and Accounts said that escalation 1n costs 
which had led to the lower profit level was a disturbing 
feature We must continue to hold our costs and market 
our services vigorously 1f we are to reverse recent 
trends he said 
On a brighter note Sir W1ll1am said that during the year 
British Telecom had installed two million telephone 
lines brought forward the installation of the first System 
X exchange to July. successfully launched Prestel and 
laid the foundation of a massive service improvement 
campaign While some problems on quality of service 
were due to industrial action. a large proportion of those 
1n providing service were caused either by plant 
shortage or the continued use of out-of-date equipment 

This 1s the legacy of under-investment over a number 
of years under the pol1c1es of various governments· 
said Sir William 

In recent years the whole of our capital spending has 
been financed by cash generated by the business but. 
even with our present rate of profits. 1t will not be 
possible to remain self-financing during the next few 
years and some borrowing will be necessary He added 
··it 1s quite clear that failure to ma1nta1n the investment 
programme will 1nev1tably affect prov1s1on and quality of 
service as well as losing opportunities for improving 
product1v1ty and lowering our costs 

EXPENDITURE 

staff costs 1229 

depreciation 867 

other items 800 

interest 534 

£3429·8m 



1979-80 1978-79 

0oGrowth % Growth 

Result over Result over 

1978-79 1977-78 

TELEPHONE SERVICE 
Size of System 

Total working connections 17 592 OOO 7.5 16 359 OOO 8.5 

Total working stations 26 737 OOO 6 9  25 020 OOO 7.6 

Call office connections 77 000 0.0 77 000 0.0 

Shared service connections 1 509 OOO 3.0 1 555 OOO -1.5 

Growth of System 

Net demand for connedions 1 901 OOO 13.4 2 195 OOO 16.7 

Net supply of connections 1 934 OOO 0.5 1 944 OOO 10.9 

Penetration 

Stations per 1 OOO population 477 7.0 446 7.5 

Traffic 

Inland effective calls: trunk 3 257 OOO OOO 7.8 3 022 OOO OOO 11.8 

Inland effective calls local 1 6 600 OOO OOO 5.7 15 700 ooo ooo· 7.5 

Continental: outward calls 75.3 19.5 63.0 19.6 

Inter-continental: outward calls 31.0 29.7 23.9 34.2 

Telephone usage 

Calls per connection 1175 1 8 1197' 0 0  

Local exchanges 

Total 6260 6231 

Strowger 4'542 4730· 

Crossbar 514 455· 

Mixed Strowger/Crossbar 45 55· 

Electronic 1137 975· 

Mixed Strowger/Electronic 22 14· 

TELEX SERVICE 
Size of System 

Total working lines 85 800 7.9 79 500· 11.0 

Traffic 

Inland calls 91 009 OOO 9.4 83 190 OOO 11.0 

External outward numbers of minutes 210 278 OOO 13.5 185 285 ooo· 16.T 

TELEGRAPH SERVICE 
Telegrams 

Inland 3 300 OOO 0.6 3 281 OOO 2 5  

External: UK originating 4 014 OOO -8.0 4 353000· -s.o· 
UK terminating 3 424 OOO 7.4 3 697 ooo· -7.o· 
UK transit 3 414 000 12 1 3 886 ooo· - 7 .2· 

TELECOM STAFF 
(Part timers count as half) 

Telecom HO (inc Research. 

Development and Procurement) 23 697 24 477 2 2  

Regional HO 15 264 12 951 0.6 

Telephone Areas 201 095 2.6 196 019 2.3 

Total 240 056 2.8 233 447 2 2  

·Amended figures 

.. Since THO has been reorganised and RHO/THO boundaries 
changed. a comparison would be misle�ding. 



DLGaunt 
"The mighty micro", "The silicon 
revolution", "Micro chips with 
everything." These are just a few 
of the evocative phrases used by 
the media to describe the micro­
processor. 

But exciting though the advance of 
microelectronics is, there are problems 
in keeping up to date. To help over­
come this, a number of specialised 
courses are being provided by British 
Telecom, and one group providing 
such training is the Technology 
Executive's Personnel Division based 
at the British Telecom Research 
Laboratories at Martlesham. 

In existence for just over a year, the 
group was set up to alleviate the enor­
mous demand for places at the Post 
Office College of Engineering Studies, 
Horwood House, where microproces­
sor courses have been provided for the 
last three years. 

The present course - which has 
already undergone several updates 
and one major revision - is essentially 
a practical one. Only a third of the 
time is spent in formal lecturing, the 
rest being divided into set exercises, 
self-tuition exercises and project work. 
Any pattern of instruction should 
have objectives, and this course is no 
exception. By the end of the course a 
student should be able to decide if a 
microprocessor is needed for a particu­
lar application and if so, which type; 
write and correct simple programs; 
connect together a basic microproces­
sor system, including suitable peri­
pheral devices, and critically evaluate 
that system. 

After an introductory lecture to get 
everybody 'thinking microprocessors', 
each student is given a commercially­
available microcomputer specially de­
signed for teaching purposes. In this 

MSSS Family of boards 
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way, real practical experience can 
begin as soon as possible. This par­
ticular microcomputer was chosen 
because it enables each operation to be 
observed one step at a time, with all 
parts of the system connected to light­
emitting diodes (LEDs). 

By observing these LEDs and deci­
phering their meaning students can 
get a detailed understanding of com­
plex operations. A logical sequence of 
lectures and set exercises over the 
next three days gives an insight into 
the workings of a microprocessor and 
also of some of the other integrated 
circuits connected to it. 

Having gained an appreciation of the 
microcomputer - considered here as 
the central processing unit (micropro­
cessor) plus memory and peripheral 
chips - students are now introduced to 
the 'microprocessor systems support 
service (MSSS)', more prosaically 
called 'the stores micro'. This is a 
modular system that can be used for 
applications requiring only a single 
card, right up to those using all of the 
microprocessor's memory capability. 
The reason for the name 'stores micro' 
is that the cards are available in kit 
form from Research Department 
stores as standard items. 

Design of MSSS cards is by the elec­
tronic design and development group 
at Martlesham who are constantly 
expanding the range of cards avail­
able. Figure 1 shows those that are 
provided or planned so far. Those 
cards used for the. course are shown 
shaded. With such a flexible approach, 

, great variation is possible, but the 
MSSSs used in training represent 
typical systems that could well be met 
in practice. Figure 2 (see page 28) 
shows a block diagram of the system. 

The central processing unit (CPU) 
card contains just over 4,000 memory 
locations of programmable read only 
memory (PROM), and 1,000 of ran­
dom access memory (RAM). The 
PROM is used to hold a monitor pro-



The microprocessor systems support service (MSSS) is one of the most important aspects of training. Here 
students use the MSSS to control a small model railway layout. 

Soon after the training course begins, students are introduced to a commercially-available 
microprocessor specially designed for teaching purposes. 

0 
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The complete microprocessor 
training system 
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gram which is used to start the system, 
examine and change programs and 
data, and fault (de-bug) programs. 
The RAM is used by the monitor for 
temporary storage. Also on the card is 
the actual microprocessor (CPU) and 
a universal synchronous/asynchro­
nous receiver transmitter (USART). 
The USART is used to communicate 
with serial devices such as a visual 
display unit or teletypewriter. 

The 4K RAM card is used to hold 
programs that are being written and 
developed by the students, the 16K 
RAM card being used if an extra long 
program is written. When the ,.stu­
dent's program has been completed it 
can be transferred to PROM on the 
8K PROM card, preventing it from 
being accidently erased. Additional 
'library' routines and extended moni­
tor facilities can also be included. 

The PROM programmer card allows 
the transfer of programs from RAM 
to PROM. The type of PROM used 
is one that can be re-used many times, 
since a program can . be erased by 
exposing the integrated circuit to 
ultra-violet light. This type of chip is 
therefore called a UV-erasable PROM. 
The general purpose input-output 
(I/O) card provides 50 input-output 
lines, 48 of which are grouped 
together to form six blocks of eight 
lines each. These blocks, or ports, can 

. be programmed via the CPU card to 
function as either input or output 
lines. The remaining two lines are 
used as single serial input and output 
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lines via a USART device. 
The IEEE488 Bus card is a special 

interface card which allows communi­
cation with devices that use the Amer­
ican protocol number IEEE488. The 
extender card is used for maintenance 
and the patch card allows extra com­
ponents to be patched into the system 
for interface and testing purposes. 

Figure 2 shows that the USART in 
the 1/0 card goes 'to computer'. This 
is a medium-speed data line to a mini­
computer belonging to Research 
Department's computer control of 
experiments group. This minicom­
puter contains programs that aid the 
user to develop his or her own pro­
grams. One such program is called an 
assembler. Its purpose is to allow short 
codes, which represent instructions -
for example LOA might mean 'load 
accumulator' - to be enter.ed. This is 
called the source program. The 
assembler converts the source pro­
gram to the binary ls and Os required 
by the microprocessor. This is called 
the object program and contains the 
information which goes into memory. 

, Student5 now go through a series of 
self-tuition exercises which teach them 
how to use the MSSS and associated 
minicomputer, so that at the begin­
ning of the second week they are able 
to construct and use small programs. 
They are now ready for the final stage 
of the course, the project. 

This consists of a small 00 gauge 
model railway layout which the stu­
dents, working in groups of three, 

must control using the MSSS. This is 
not as simple as it sounds. Train pos­
ition is signalled by reed relays that 
are actuated when the train passes 
over them. 'Points are operated re­
motely by energising solenoids. So to 
achieve anything at all, the students 
must be able to input and output in­
formation via the I/O card at the cor­
rect time and in the correct sequence. 

And lest it be thought that the use of 
a model train set is pure frivolity, the 
problems encountered are very real 
and serious. For example, the reed 
relays do not operate just once when 
the train passes over them; they can 
operate several times, sometimes when 
the train is nowhere near! Also when 
the train is running it generates elec­
trical interference which can play 
havoc with an unprotected program. 
But writing a working program is only 
part of the project. Students are 
expected to produce good documen­
tation of their work and give a con­
vincing demonstration at the end. All 
these things are essential in producing 
an efficient and usable microprocessor­
based product. 

And the course does not stand alone. 
It is one of a series of related courses 
produced by mutual co-operation 
between Telecommunications Person­
nel Department at Horwood House, 
Data Processing Executive's terminal 
support group at Charles House and 
TE's Personnel Division at Mart­
lesham, with Research Department 
providing back-up support. Personnel 
Department at Stone and Interna­
tional Executive at Leafield are also 
entering the microprocessor field and 
have been involved in discussions. 
Putting all these groups together, it 
may confidently be said that British 
Telecom training in microelectronics 
at least equals any other scheme 
offered in the United Kingdom. 

Teaching microelectronics is very 
demanding, often exhausting, some­
times frustrating, but never boring 
work with immense job satisfaction. 
Anyone who feels that he or she has 
an aptitude for teaching but still 
wants to keep up with technology can, . 
in this field, achieve those goals. CD 

Mr D. L. Gaunt is a head of group 
in the Technology Executive's 
Personnel Division and is 
responsible for development and 
provision of electronic training 
within the Executive . 
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pounds in exports. And finally, 
think of the problems facing the 
local telephone area office given 
just nine months' notice of the 
details of the ever-increasing tele­
communications requirements. 

Picturei a small country town. Im­
apne, every two years, this town to 
be built in five months, inhabited 
for two weeks and demolished in a 
moath. Think of the problems in 
providing a O»mlllunicatioas sys­
tea to cater for the needs of half a 
mlllicm visitors. Think of a •Y.Btem 
coa.tahabag nearly 1,000 exchan1e 
lines and about 2,0'CIO �sioas. 
Envisage the value of sulih a to11nt, 
which, in two w� 
Jldt•in huadrecls 

The town • • •  Farnborough Inter­
national Airshow. The telephone 
area • • •  Guildford, in Suqey. 

The first of the post-war air shows 
was held af. Radlett - Hertfordshire -

1947. Then a yearly event, iJic 
ll't> r �-:��vv moved in the .following year to 

The author checks the day's 
progre88 with telecommunications 
traffic officer Mrs Margaret Woods 
at the reception area used as a 
service and Information point for 
customers during the air show. 



Airshow's telecommunications 
control centre is manned 
throughout the show. 
Here inspector Mick George 
points out a detail on 
the distribution diagram to 
senior technician Mick Read. 

Like any other exchange, Airshow 
has its own main distribution 
frame. Technicians Ted Clifton 
(standing) and Trevor Dooner 
wire in another customer's line. 
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telecommunications services. 
By the late 1960s, the show had 

established i.tself as a regular biennial 
event, and in 1974, Farnborough saw 
the first fully international airshow to 
be held in this country. Records show 
that even in 1955, about 200 direct 
exchange lines were needed - by 1980 
this figure had reached 726. And even 
this figure excludes a wide variety of 
telex, private circuit, date!, Pr:estel 
and broadcasting services. 

The site on which the show is held 
forms part of the Royal Aircraft 
Establishment. The organisers are 
given permission to use the RAE's 
runways and flying control facilities. 
Exhibiting companies hire space in 
two large tented areas - bigger in area 
than four large football pitches -
while the smaller open-air display area 
covers some 10,000 square metres. 
There are, in addition, eight rows of 
chalets comprising 260 units ranged 
along a hillside overlooking the air­
field. It is here, in these chalets, that 
thousands of visitors, many of them 
potential customers, are entertained as 
they watch aircraft put through their 
paces in the hope of clinching firm 
orders in this multi-million pound 
business. 

Back in 19 5 5, the Post Office in­
stalled a 10-position CB manual 
exchange, located in the old Farnbor­
ough exchange building, and capable 
of meeting the then anticipated 
growth. After each show, the equip­
ment was mothballed until the next 
event. It was not long before the 
manual exchange had grown to 15 
positions. Traffic continued to in­
crease, and by 1970, full automatic 
facilities had to be provided for Air­
show exhibitors and visitors by con­
necting exchange terminations over 
junction quality cables from nearby 
Aldershot group switching centre. 
·This is the only local unit with ade­

quate switching capacity to handle the 
high level of traffic generated. But 
more recently, some of the lower call­
ing rate lines from the Airshow have 
been connected to Farnborough 
exchange, a satellite exchange in the 
Aldershot linked numbering scheme. 
For routing and charging calls to and 
from the show, all connections, 
whether connected to Farnborough or 
Aldershot, form part of the hypotheti­
cal 'Airshow' exchange, for which 
there is even a special directory pub­
lished for the benefit of exhibitors and 
distributed to directory enquiry 
centres throughout the country. 

Planning and developing facilities for 
each forthcoming show must start as 

soon as the previous show closes its 
gates. All the planners can do at this 
stage is to use their forecasting skills 
based on intuition and a basic outline 
supplied by the organisers, the Society 
of British Aerospace Companies 
(SBAC) long before any details can be 
finalised. With just 18 months effec­
tive working time between shows, the 
problems of long-term planning are 
obvious. 

Most of the ground covered by the 
tented areas and chalets has been tar­
macadamed, and under this lies a 
complex and permanent distribution 
network, developed over the years and 
installed by Guildford Area staff. 
More than 3,000 pairs of wires, com­
plete with main cable joints and distri­
bution points lie dormant between 
shows, but ever prepared to burst into 
action. This network, as well as the in­
coming cables from the serving ex­
changes is terminated on a main dis­
tribution frame in one of the few per­
manent on-site buildings. Here also are 
housed the stores used for the exhibition 
and there is also a separate area for 
staff welfare accommodation. 

Each new cable development must be 
completed by the end of March before 
the show opens. The following day 
contractors arrive to begin the massive 
task of erecting about 100 miles of the 
steel tubing needed to support the blue 
and white striped tent material. Bri­
tish Telecom installers follow closely 
on the heels of the contractors, pick­
.ing up the cables from their under­
ground hideaways, and extending 
them up the steel framework to form 
a blossoming overhead network, com­
plete with strategically-placed distri­
bution points. 

With exhibitors renting areas within 
the huge tents varying from a tiny 15 
square metres to an impressive 700 
square metres, telecommunications 
staff must ensure that the telephone 
feeds are brought down at precisely 
the right point in each stand area. 
This work is controlled from a tem­
porary installation office in the Air­
show ground where engineers collect 
and work from a mass of site, tent, 
stand, and cable plans. 

A month before opening, exhibition 
stand erectors begin to arrive, and 
begin building the stylish displays so 
familiar at all trade shows. Activity in­
creases to fever pitch as each trade -
carpet layers, electricians, carpenters, 
and by now, about 30 British Telecom 
engineers and technicians - contri­
butes its skill at the right time. This 
year, all exchange lines - except for 
private branch exchanges - were 



wired into jack sockets which allowed 
telephones to be delivered to the stand 
after all the work had been finished. 

This simple but effective measure not 
only helped to control stores but 
reduced the chances of damage caused 
by contractors. One very popular item 
this year was the Premier Call Con­
nect System, installed on a number of 
the larger stands. Lack of space on 
some of the exhibitors' displays led to 
the unusual step of siting some cus­
tomers' private automatic branch 

· exchanges - P ABXs 5 and 7 - in cen­
tralised British Telecom accommo­
dation with both extensions and 
exchange lines being served via the 
Airshow main frame. This meant that 
automatic PBX facilities could be pro­
vided fot a customer, even though no 
stand accommodation was available at 
the time PABX installation should 
have started. 

Of the 16 public call offices provided 
this year, six were of the new 'blue 
payphone' type and proved particu­
larly popular with the many overseas 
visitors and others who needed to 
make international calls. The Area's 
Customer Service Division manned a 
specially-designed mobile unit which 
served as a centralised service and in-

formation point. On board the Porta­
kabin Kabmobile was an f8-extension 
PBX providing service communi­
cations for on-site British Telecom in­
stallation and maintenance staff. 

Faults were reported first to this unit, 
and then to the technicians who were 
ready to handle any emergency. Two 
telephones in the unit were available 
for visitors and as they were fitted 
with local meters, each call could be 
priced and paid for on the spot. Like­
wise, there were two attended telex 
machines which enabled visitors to 
send and receive messages. 

Another unusual aspect of the Area's 
work arises from the presence of inter­
national companies. The SBAC in­
cludes a telecommunications order 
sheet in the brochure sent to exhibi­
tors, and these begin to arrive on Sales 
Division desks about nine months 
before the event. It is not often that a 
sales clerical officer has to negotiate 
installation details with customers as 
far afield as Italy, Argentina or the 
USA! Later on, of course, similar 
needs switch to the Accounts Division 
which sends bills to customers all over 
the world. 

No summary of Airshow telecom­
munications would be complete with-

out mention of broadcasting facilities. 
Like all the other services, broadcast­
ing requirements get more demanding 
each time and need the full-time atten­
tion of a local technical officer 
throughout the show. This year, 11 

music quality lines and five television 
quality lines, each with its own associ­
ated control circuit, were occupied 
'live' for about 30 broadcasting hours 
during the show period. 

Guildford Area siaff feel justly proud 
ique requirements every two years, 
and are aware that their efforts are 
making a positive contribution to one 
of the country's biggest revenue-earn­
ing industries. With talks already un­
derway between British Telecom and 
Airshow organisers SBAC, staff at 
Guildford have no doubt that Airshow 
82 will be the biggest and most 
demanding yet. CD 

Mr A. E. Luck is Guildford Area 
deputy general manager and has 
special responsibility for the 
telecommunications requirements 
at the Farnborough Air Show. 
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Perex Perifile cartridge data 
storage peripherals 

The new Perex packaged 8000 series 
microprocessor-based data storage systems 
provide a robust, practical, versatile answer 
to your data storage problems. Available in 
single or dual configurations, the 8000 series 
is ideal for a wide variety of cartridge based 
data transfer applications. 

e Able to operate from either 12 volts DC or 240 volts 
mains power supply 

e Automatjc error correction 

e Dual 512 byte buffering 
e Digital servo system utilizing optical tachometer 
e RS232 or parallel interface 

Ideal for cartridge-based data transfer applications 
- either read only or read/write. 

Sintrom Electronics Ltd 

Arkwright Road, Reading, Berks RG2 OLS 

Tel: Reading (0734) 85464 
Telex: 847395 

.� Sintrom Electronics 
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APPROVED TELECOMS. & DATA TRANSMISSION TEST EQUIPMENT 
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MODEL171 
NOISE PULSE & INTERRUPTION COUNTER 
BRIEF SPECIFICATION: 

* Not illustrated. 

The latest generation of Malden Test Equipment has been 
expanded to meet the growing spectrum of test requirements 
for telecommunications and data transmission in the SO's. As 
specialists in a specialised field, we design and build in 
accordance with the most rigorous specifications to provide 
high reliability and trouble-free performance. 

MODEL 1,oc 
NOISE IMPULSE& 

INTERRUPTION COUNTER 

BRIEF SPECIFICATION: 

* Meets CCITT Recommendation 0·61. 
* Fully portable and protected by tough outer case. 
* Tests audio circuits, particularly for data transmission. 
* .Jmpulses separated by approx. 1 25ms or more, recorded individually. 
* Longer noise bursts registered as one count per l 25ms. 

· 

* Balanced input with amplitude response adjustable between lOdBm and 
-60dBm. 

* Powered by internal batteries, with provision for mains supply. 
* As used by British Telecommunications. 

MODEL173C 
INTERRUPTION COUNTER 
BRIEF SPECIFICATION: 

* Meets CCITT Recommendation 0·62. 
* Times duration when audio frequencies on 

* Pre-selected changes in output level signals 
push button-controlled from internal l kHz 
oscillator, or external source. 

de inputs are interrupted. 
fQl:::21Jlilj� * Wide range of input signals switch selectable.L 

* At pulse bandwidth audio position, any interruption 
exceeding 3ms registered on one of 5 re-settable electro 
mechanical counters. 

* Signal/level/change pre-selectable in 1 1  
discrete steps. 

* Value of output impedance and external 
signal input impedance can be selected as 
75rl or 600rl 

* Powered by internal batteries. 
* Fully protected by tough outer case. 

* At 2kHz position, minimum interruption time 0.3-3ms, 
displayed by electronic counter. 

* Electronic counters re-set by common push button 
* Internal test facility enables interruptions to be fed into 

a signal to check counter operatiori. 
* Available with or without rack mounting facility 
* Also suitable as a portable instrument. 

For full specifications of these and details of other test 
instruments in the MALDEN FILE contact: 

mALDEnm 
Test Equipment Division, 

mALDEn ELECTAOnlC/ LlmlTED 
Malden House, 579 Kingston Road, 
Raynes Park, London SW20 BSD. 
Tel: 01-543 0077. Telex: 262284 
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Prestel sales boost 
Britain's attack on the international 
viewdata market has been reinforced 
with the signing of a new three-year 
agreement between British Telecom 
and Aregon Group Limited, the Pres­
tel-compatible viewdata specialists. 

The deal will help to sell Prestel to 
overseas administrations, a field in 
which Britain leads. British Telecom 
will also be buying software from the 
Deutsche Bundespost Aregon's 
network which enables Prestel users to 
gain access to other stores of informa- · 

tion or databases as well as the infor­
mation held on Prestel. It will have in­
ternational marketing rights for this 
'third party' link software which will 
be given a UK market trial in 1981. 

Better Danish links 
A new undersea telecommunications 
cable - the UK-Denmark No 3 - was 
brought into service during October 
more than tripling Britain's seabed 
connections with Scandinavia. 

Owned jointly by British Telecom -
who contributed half the cost - and 
the administrations of Denmark, Nor­
way, Sweden and Finland, the £15.3 
million cable can carry 4,000 simul­
taneous telephone calls, and can han­
dle telex and data material between 
the five countries. 

The new link, laid between Winter-
ton on the Norfolk coast and R0m0 in 

·Denmark is one of several major un­
dersea systems which have been or are 
being planned by British Telecom in 
close co-operation with other telecom­
munications authorities around the 
world. During the next four years, 
British Telecom is spending £1,500 
million a year to boost the telecom­
munications network. 

Price increases 
Commenting on the report of the Post 
Office User's National Council which 
rejected proposals which are to add 17 
per cent to revenue in the full year 
1981/82, British Telecom Managing 
Director, Peter Benton said that there 
was no alternative. 

He listed three options open to Bri­
tish Telecom. These were, firstly, to 
meet Government cash limits by dras­
tically reducing service manpower and 
harshly cutting investment for. 
growth- thus seriously harming service 
to customers and disrupting the tele­
communications manufacturing in­
dustry: secondly, 'to borrow the money 

---------------, Twenty-five years ago, two Post 
but this was prohibited under the 
government's cash limit rules: and 
finally to narrow the gap with internal 
economies, investment reductions and 
then to close the gap by price in­
creases. This, said Mr Benton, is what 
British Telecom was proposing to do. 

Price adjustments include an 0.5 
pence increase in the telephone call 
unit fee to 4 pence, rental increases to 
£16.75 per quarter for a business line 
and £12 per quarter for a residential 
line, a new maximum connection 
charge of £75 for business and £65 
for residential, and various increased 
charges for apparatus. 

These changes mean that the average 
quarterly residential bill will rise by 
about £6.50, while the average quar­
terly business bill of £178 will rise by 
some £33. 

PSS launched 
PSS, Britain's new public data com­
munication service which uses packet 
switching - a technique where an 
apparently continuous stream of data 
is sent as a series of self contained 
blocks -has been launched. 

Each block or packet is routed auto­
matically through the network by 
means of coded 'address' information 
given at its start. Any given message 
may occupy one or more packets. 

For computer users packer switching 
provides a flexible and reliable way of 
linking different computers and ter­
minals; allows terminals wor1<.ing at 
different rates to communicate with 
each other; allows packets to be re­
routed along a different path through 
the network to avoid a route failure 
and enables a large number of separ­
ate terminals to link up to a computer 
over a single high capacity highway. 

PSS is being introduced in phases 
with its initial operation based on pac-

Office Research Department 
engineers published a paper des­
cribing a method of testing the line 
characteristics of coaxial cables. 
Today, these principles, known as 
white noise testing, are a world­
wide standard. 

To commemorate these achieve-
ments, Marconi Instruments 
Limited presented engraved 
mementos to the authors at a cele­
bration dinner in London recently. 
The picture shows Marconi Instru­
ment's managing director Dr Colin 
Gaskell with recipients Mr J. S. 

Whyte, now British Telecom 
deputy managing director (right), 
and former Head of Division Mr 
Robert White. 

ket switching exchanges at London, 
Reading and Bristol. Later this year 
the network will begin to be extended 
to the rest of the country's main 
centres of population when PSEs at 
Birmingham, Cambridge, Manches­
ter, Edinburgh, Glasgow and Leeds 
are progressively brought into service. 

Telethon success 
London Telecommunications Region 
played a major role in Thames Tele­
vision's Telethon, the two-day Ameri­
can-style extravaganza of fund-raising 
entertainment staged for the first time 
in Britain in aid of London's deprived 
and handicapped children. 

Two hundred and fifty exchange 
lines were laid on free of charge at the 
special studios in Wembley Confer­
ence Centre for the star-studded 
marathon which enabled thousands of 
television viewers to ring in and 
pledge donations amounting to £lt 
million. For every call received at the 
centre, British Telecom pledged 3t 
pence, the unit cost of a call. 

One hundred lines were installed by Q 
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North West Area engineers on the 
main stage, and phones were equipped 
with neon-lit handsets which flashed 
when a call came through. Many of 
the incoming calls were answered by 
visiting celebrities. 

Contracts 
Marconi Communications Systems 
Limited - £9 million for a new gener­
ation data modulator/demodulator 
(modem) for use in the Datel 600 ser­
vice. Also more than £1 million for 
tropospheric scatter equipment to link 
the Phillips Petroleum Maureen plat­
form in the North Sea with Mormond 
Hill land station in Aberdeenshire. 
GEC Telecommunications Limited 
and Plessey Telecommunications 
Limited - £45 million for major fol­
low-on orders for the 120-line 
Monarch PABX. Monarch is the only 
entirely-British digital stored program 
control PABX, and was developed and 
designed by British Telecom. 
GEC Telecommunications Limited 
- Over £5 million for microwave radio 
equipment to expand and rearrange 
the network to provide circuits for the 
second ITV channel. 
Pirelli General and Telephone 
Cables Limited - £2.5 million for 

new coaxial cable to link new micro­
wave radio circuits for the new ITV 
channel into the network centres. 
Trend Communications Limited -

£1.5 million for teleprinters and other 
telex network equipment. The order 
includes the supply of teleprinters 40A 
and 4 lA for the Metropolitan Police 
Force. 
ITT Creed Limited - £25 million for 
12,500 model 2300 teleprinters and 
ancillary equipment for use in the 
telex network. 
Marconi Communications Systems 
Limited - £2.75 million for the pro­
vision of a steerable dish aerial and 
super-high-frequency radio equipment 
as part of British Telecom's first mari­
time aerial system. 

Informal meetings 
Once again, London Telecommunica­
tions Region are holding a series of 
monthly informal meetings through­
out the winter. 

The 1980/81 season includes a talk 
by Mr Tony Booth, L TR Director, 
with the title London Tomorrow (11 
December). Other topics include the 
Supply of Engineering Stores (20 
January), Why X (18 February) and 
Trunk Planning (17 March). 

The meetings are open 'to British 
Telecom staff only, and are held in 
Camelford House beginning at 5 pm. 

Dial an album 
Pop music fans in London can now 
dial a different record album every 
week - thanks to British Telecom's 
new service introduced in September 
and scheduled to run throughout the 
winter months until April. 

Replacing the cricket score on code 
154, the new music service features a 
different album every week and sup­
plements Dial-a-Disc, which last year 
received 112 million calls nationally. 

New data service 
A new service for sending data over 
the public telephone network, provid­
ing simultaneous both-way transmis­
sion at four times the speed previously 
available, has been introduced. 

Known as Datel 1200 Duplex, the 
new service offers full duplex data 
transmission at 1200 bit/s over single 
exchange line connections to the pub­
lic telephone system. The new facility 
offers customers many new appli­
cations such as on-line graphics, soft­
ware development and advanced 
financial programs. 

SEI �_.. �_. 
prov1ue a w1ue 

Audio Transmission Units 
Bell Units 
Bleeper Transformers 
Capacitors 
Development Facilities 

range 
of co111ponents 

and services 
for the 

Post 
Office 
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Electronic Board Assembly Facilities 
Electronic Design Facilities 
Ferrites 
Fuse Units 
Handsets 
Jack Units 
Line Testers 
Loading Coils 
Measuring Instruments 
Networks 
Quartz Crystals 
Rectifiers 
Regulators 
Tone Ringers 

Salford Electrical Instruments Ltd 
Barton Lane 
Eccles 
Manchester 
M300HL SEI 
Telephone: 061- 789 5081 The 
Telex: 667711 Source 



II CONSUMER MICROCIRCUITS LIMITED 
Manufacturer of Integrated Circuits and Hybrids 

Communications 

Telecom mu nicat ions 

Industrial Signalling 

Telephone 0376 - 513333 

Telex 99382 

FX-407 A/S 

FX-50 7 A/S 

FX-607 N 

CCIR } 5 TONE SEQUENTIAL CODE TRANSCEIVERS 

ZVEI FOR SELECTIVE CALLING SYSTEMS 

NAHL 

FX-7D7 CODE SELECTOR AND AUTO REPEAT TONE ENCOOER 

FX-4070 A;S 

FX-5D70 A/S 

CCIR } 
ZVEI 

HYBRID INTEGRATEO 5-TONE ENCOOER/DECODER 

'03' FA .v 11LY Of CMOS l.C 's 

FX-00 3 OTC TONE DECODER 

FX-1D3 QTC ADDRESS DECODER 

FX-3D3 QTC DATA STORE AND DISPLAY DRIVER 

FX-4D3 QTC ADDRESS AND DATA ENCOOER/ DECODER 

FX-5DJ QTC/XTC TONE ENCOD E R  

FX-10 5 
FX- 205 
FX-209 
FX-309 
FX-3090 

FX-101L 
FX- J01L 
FX-401 
FX- 701 P 

FX-107/207/ 307 
FX- 501 
FX-601 

DIGITAL F I LTER SWITC H 

TONE G E N ERATOR 

DELTA MODULATOR 

DELTA MODULATOR 

DEL TA CODEC HYBRID 

MULTI-PURPOSE } 
DATUM FREQUENCY S ENSITIVE 

DUAL DATUM SWITCHES 

DUAL DATU.VI 

3-TONE SELECTIVE SIGNALLING DEVIC E S  

T O N E  OPERATED BISTABLE 

TONE OPE RAfE D MONOSTABLE 

WHEATON ROAD, WITHAM, ESSEX CM8 3TD 

Electromechanical ranges 
Widest stabiliser choice in Europe, and still growing! Ratings from 

2f:IJVA to 1300kVA three phase, wiih high and low voltage options 
and no less than 8 swing ranges. 

voltage stabilisers 
Our latest solid state technology brings 

even lower distortion and higher 
accuracy. Ratings from 22VA to 

75kVA, single or three phase, with 
new wide swing and low-cost open 

OEM options. 

New filter option 
Transient voltage attenuation can be added· 
to all our stabilisers. 

Uninterruptible 
power supplies 

New rectifier/charger, 
battery pack and inverter 
sets that keep vital ac power 
supplies stabilised to 
specification, even if the 
mains fails! Three models, 
from 500VA to 2kVA rating. 
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Where 
is this 
conversation 'oing 

to end. 

0690·2·0020 

One of a series of advertisements 
for the general public about 
the achievements of the British 
telecommunications industry. 

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

· 

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

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

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

• !!c�!!!!lesystems 
Ahead in business communications 
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Having found a good home for our one-millionth TXE4 electronic line, in our 
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one-hundredth British TXE4 electronic exchange, we are now looking rather further afield. 

For more information about STC's leadership 
in electronic switching, contact Marketing Manager, 
STC Switching Main Exchange Prcxlucts Division, 
Oakleigh Road South, New Southgate, London Nll lHB 
Telephone: 01-3681200 Telex: 21917 

Standard Telephones and Cables Limited 
A British Company of ITT 



The EBX 8000 is the one Post Office 
approved telephone exchange system 
that not only offers total expansion from 
200 to 8,000 extensions-but is also 
capable of becoming a complete 
electronics office centre-the ultimate 
business switch. 

As with all Stored Program 
Controlled (SPC) exchanges it offers just 
about every conceivable 'user-friendly' 
facility-follow-me, auto-transfer, short 
code dialling, auto ring back, frequently 
used number memories, duplicated fail-

Business 
Systems 

safe circuits with fault location-the list 
is exhaustive and whatever we've 
missed and you need-we program it. 

0 n the office system side, 
the EBX 8000 can be linked to dictation 
equipment, distributed word processors, 
message switching systems, and central 
main frame computers for storage and 
retrieval operations. 

The EBX 8000 takes no longer than 
ordinary PABX's to instal-occupies less 
comparable floorspace and needs no 
special environment. 

This is just one of a dynamic range of 
communications systems-and all part 
of the wider Philips Business Systems' 
contribution to a whole new world of 
business knowledge. 

�easesend me details oftheEBXSO� � - - 1 I I would also like information 
I on the full range of communications systems D ' 

I and Philips Business Systems D TJ/EBX/11 

I Name ______ �-------
1 Position1 ____________ _ 
I Company ___ _________ _ 
I Address ____________ _ 
I-��������� 
I ______ _ 
I Tel.No. ____________ _ 
I To: Alexia Lucas, Pye Business Communications Ltd, I 
c

romw
�

d, CambridgeC

-

B

-

l 3HE. Tel: 0223 4519� 
_J 



For those people who think 
using a drum memory is old hat 

NK ! rttl reliability: 

NK I 
rttl ser

0
viceability: 

NI(' 
f HI ec�nomy: 

NK I rttl sp�ed: 

NI(! 
fl{I telecomms: 

NI(! 
ffil VERMONT! 

28000 hours MTB F 

1 hour max MTT R 

0. 035 cents/bit OEM 

8.5 m sees. average 
access to 4 MBytes 

48V DC power supply 
option 

Vermont Research 
Model 4016 
Head-per-Track 
Memory 

Vermont Research 
Limited 

·· ... ::··· .:-· 
.

. 

Vermont Research Ltd., based in the UK, 
is a wholly owned subsidiary of Vermont 
Research Corporation of America, the 
company which pioneered head-per-track 
technology and has specialised in this 
market for 20 years. 

Today we are working at the forefront of 
the industry, supplying most of the leading 
telecomms. manufacturers. 

For data on the state-of-the-art in Orum 
Memory technology simply post the 
coupon to: 

Vermont Research Ltd., 
C leeve R cad, Leatherhead, 
Surrey KT22 7NB 

I r 
Tel: Leatherhead (037-23) 76221 

ut 1t I 

y,, .. , 2328' 'fh� 

VRC4016 Head-per-Traci< Memory 
Subsidiary of: Vermont Research Corporation, Precision Park, North Springfield, Vermont 05150 USA 
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THE MICROWAVE RADIO 
FOR EVERY USE 
Selected by British Post Office Again! 
Also by Post and Telegraph, Ireland; LGT, France ; Telecoms Australia, and oth ers. 

Frequency Agility 
The TCM-6 is tunable across eaGh 
band from 1.7 to 15.35 GHz. 
Change bands by plug-in RF 
module replacement. 

Fixed Link or Portable 
Simplex, duplex and diversity 
operation in tripod, tower or rack 
mount configuration. 

Full Performance 
Color video with FM or digital 
subcarrier channels, 1800 FDM 
voice channels, 34 Mb/s digital data 
or wideband radar video. 

Proven Operation 
More than 2000 TCM-6 radios are 
used worldwide, from arctic to 
desert, by major television and 
telecommunications 
administrations. 

Loral Corporation 
9020 Balboa Avenue, San Diego, CA 92123. Phone: (714) 278-4100 TWX: TERRACOM SDG 910-335-1202 
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Now P.O. 
approved plastic 

components 
from Mullard. 

Mullard has been granted 
full Post Office 03006 

approval for the supply of 
plastic-encapsulated integrated 
circuits. 

A leading supplier of 
components to the Post 
Office for many years, Mullard 
is the first manufacturer to 
secure this comprehensive 

approval which covers the use 
of plastic-encapsulated 
semiconductor components. 

Application is also being 
made for 03007 approval 
covering equipment 
demanding longer 
component life expectancies 
such as electronic telephone 
exchanges. 

Mullard 
MULLARD LIMITED, MULLARD HOUSE, TORRINGTON PLACE, LONDON WC1E 7HD. TELEPHONE: 01-580 6633. TELEX: 264341. 

Mullard manufacture and market electronic components under the Mullard, Philips and Signetics brands. 
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Are you te the truth, 
the whole ruth, 

and nothing but the truth? 

xx 

The telex room is a vital communications centre. But it can also be the source of inaccuracies 
and delay. For if the telex operator has to rekey original copy, precious time can be lost. And 
last-minute panics can so easily result in mistakes creeping in. 

Because it can read typewritten script and output directly to a punched tape or message 
switch, the Alphaword OCR frees operators to fulfil their proper function. And because any 
Selectric typwriter can be the input station, the responsibility for accuracy remains with the 
original author. 

But the Alphaword OCR is not restricted to telex operations. Wherever rekeying is reducing 
output, in word processing for instance, the Alphaword OCR can save your operators' time. And 
your company's money. 

So whether your problem involves 
incompatible systems or poor work flow, return 
the coupon below. It could be your first step to a 
solution. 

farrnEJcan 
Getting the best from your system. 

r------------------, 
I To: ForrnScan Limited, Apex House, West End, I 
I Frame, Somerset BAl 1 3AS. I 
I Tel. (0373) 61446. Telex44717 

I Please send me further information on how 1
1 

I FormScan can help me to get the best from my I system. I I 

I �:;�;·::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: I 
I Address . . . . . . ......... ......... .. . . . . . . . . . . . ......... . . . . . . ............. . . . . . .  

I 
I 

. .............. ......... ....................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  I 
I Telephone . . . . . . .. . . . . ................ . . . . . . . . . . . . . . . . ............ POTJ1 I 
L------------------� 



If you need Jackf ields, Jacks, 
Plugs, Panels, 

Patch Cords 
and Cables 

Why not 
talk to the 

specialists? 
Send for our new catalogue now! 

For further information on these and our 
range of B.P.O. type components, telephone 
or send the attached below to: 

C.A.E. LIMITED 
70/82 Akeman Street, Tring, Herts. 
H�3MJ 

' 

Tel: (044 282) 4011 Telex: 82362 BATECO G 

Please send us copy of current catalogue 

Name 

Company 

Position 

Address 

Tel Ref No 0018 



Small may be beautiful, but 
microminiaturization is no easy 
task. Even when, like Marconi, you 
have been designing, developing 
and manufacturing PCM digital 
transmission systems since 1967. 

Our new third-generation 
system embodies years of 
experience in this field. Designed 
for the international marketplace 
and conforming fully with CEJYI' 
and CCIIT 30-channel 
recommendations, the system finds 
wide application injunction, trunk, 
local and data networks, and forms 
the basic building block in the 
creation of an all-digital integrated 
services network. 

The use ofthe latest LSI and 
microprocessor technology, in the 

new British transmission 
equipment practice, has resulted in 
a very compact, reliable and flexible 
design. Timeslot access facilities are 
provided to permit speech, data and 
music channels to be multiplexed 
together; and the use of a 
microprocessor-based signalling 
sub-system allows a wide variety of 
exchange interfaces to be provided. 

As well as the basic 
30-channel equipment, Supergroup 
and Hypergroup codecs will be 
available shortly, which will assist 
further in the introduction of digital 
working. 

'lb find out more about 
Marconi's digital transmission 
systems, please contact 'Ibny 'frewin 
on Extension 556. 

Marconi Communication Systems Limited 
Chelmsford Essex CM11PL England. Telephone: (0245) 353221 Telex: 99201. A GEC-Marconi Electronics Company. 
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