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'When buying a 
distribution frame, 
it helps if you can 

buy it complete' 
Not just the ironwork, but the total pack­

age, which we can supply. 
We offer one or all of the following as required. 

The basic frame- work with:-

'jumper rings •fuse mountings 
�guard rails ,. fanning strips 
'wall brackets · lightning protectors 
·connection strips 'jacks test etc. 

All you need tell us is the code for the framework required 
or, failing that, just tell us the size and the number of lines: 
we'll tell you the rest. 

We also manufacture all the ancillnry items that you 
will need in installing a distribution frame i.e. 

·· Tie Bars ' Clamps 
' Cable Runways ' Brackets 
' Bus Bars etc. 

and would be pleased to advise you on your layout and 
installation. 

If you'd like to know more, dia l Stonehouse (0453-82) 
4341 and ask for Mr. G. Streets (Sales Director) . 4 
who will forward catalogue and details on request ;���":�p; --�· �,_!Mii � ' i[ . . �-;\P-� - . fi-�-1- 1·::� ��; �I � flti - A � 

� �a�a J iiliUU� 
4 .... � ... l.. PJlll :::::.!:!:' . I -'"·" .on1 � . 

� iJ� ei�'.a� �.q· -

Ile Cableways limited •- Ryeford Works. Stonehouse, Gloucestershire GL10 3HE ·� · lelephone: Stonehouse (0453-82) 4341 l elex No 431\56 
We currently supply to: BPO · Plessey ·Standard Telephones and Cables GEC· PYE TMC · 
Thorn Encsson · Cable and Wireless· International A1r Radio Electricity Boards and Gas Boards. 
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We deliver 
EMI is more than pleased to have been 

�warded the contract for the supply of high performance modems 
for the Post Office Datel 2412 service. . 

These are being delivered from our Feltham factory 
at a rate of over 200 a month. 

A good indication, you will agree, of the quality and reliability 
ofEMI mode1ns and of the development, 

manufacturing and technological resources behind them. 
When it comes to modems, talk to EMI. We deliver. 

l•m:,111 EMI Technology 
Dntn Communications Division,EMI Technology, 

SE Labs (EMI) Limited, Spur Road, Feltham, Middlesex TW14 OTD. Tel: 01-8901477. Telex: 23995. 
A member of the EMI group. International leaders in music, electronics and leisure. 



Ferranti Codec 
for digital 
conversation. 

Designers of 
telecommunication systems can now 
enjoy the advantages of Ferranti 
technology in Codecs. 

Our new ZN PCM 1 single 
channel Codec integrated circuit 
converts a delta-sigma modulated 
digital pulse stream into compressed 
'A' law pcm and vice versa. 

It means you can have a single 
channel Codec circuit that reduces 
components to a minimum. 

We developed our Codec in close 
collaboration with the Post Office, 
primarily for their Customers Digital 
Switching System (CDSSl), but it is 
equally suitable for application to 
other telephone switching systems. 

The ZN PCM 1 is dual sourced, 
and available. It is fully TIL 

compatible, comes in a 24-lead D. I. L. 

and requires only a single 5V supply. 
Get the data sheet today. 

Contact IC Marketing, 
Ferranti Electronics Limited, Fields New Road, 
Chadderton, Oldham OL9 8NP. 
Telephone: 061-624 0515 
Telex: 668038 

FERRANTI· 
Semiconductors 
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Versatile 
Cost-effective 
Reliable 

PLESSEY SYSTEM 4660 

TELEX/DATA SWITCH 

B.P.O_;t Botolphs Gateway-London 

One of the most advanced SPC telex 
switching systems available today, 
System 4660 is also one of the 
most versatile. Already in service 
with 8 administrations, in national 
and international networks, 
switching telex and low-speed data, 
System 4660 also caters for a wide 
range of character-orientated 
communications equipment operating 
at between 50 and 300bauds 
asynchronously-while synchronous 
modes can also be handled using 
optional additional equipment. 

VERSATILE 

For telex switching, 4660 systems 
function as line concentrators, 
Terminal, Trunk Transit or Gateway 
exchanges, or a combination of one 
or more of these. 

COST-EFFECTIVE 

Provides economic answers to 
requirements for small to very 
large exchanges: from a few hundred 
lines to 32,768 lines {up to 8000 
erlangs). 
Exchanges can be expanded as 
traffic increases, economically and 
without interrupting service, simply 
by adding more line terminations 
and processing units. 

RELIABLE 
All-s�lid-state switching and 
storage plus full control redundancy 
(dual, fully-active computers in 
each sub-system) and continuous 
performance monitoring ensure a high 
order of reliability. Calls or data 
cannot be lost in the event of 
equipment failure. 
System 4660 provides 
administrations and subscribers 
with extensive operational and 
maintenance facilities; together 
with remarkable flexibility in 
configuring systems. More than 
40,000 lines of System 4660 
equipment are now in use, worldwide, 
in public telex networks. 

Please write or telex for 
descriptive literature. 

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

�600-2-222 
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STEPNELL 
BUILDING AND CIVIL ENGINEERING CONTRACTORS 

We are pleased to have been associated with the Post Office 
in building Telephone Exchanges in six counties 

LAWFORD ROAD, RUGBY Telephone: 078 745.11 

Load Control Assemblies by the makers of Weblift Lifting Slings 

Miller Weblash straps are designed with the Code of Practice, 'Safety of 
Loads on Vehicles' issued by the Department of the Environment in mind. 
This recommends the use of webbing load control assemblies for many 
applications including pallets, general freight, timber, containers and 
engineering plant. 

Keith V. Cable�ciates Limited 

10 Church Hill Laughton Essex Telephone 01-508 8115/6 

We have over 
2000 

different items of 
stainless steel 

in stock 

.... so it's almost certain that we 
stock the item you want. The 
product range available to you 
includes tube, pipe, fittings, bar, 
sheet and plate. 

On our own premises we also 
plasma cut; plate saw; and bar 
saw. 

With four Alloy & Metal branch 
warehouses, strategically placed 
throughout the country you'll 
have a local contact 

... and a 
speedy delivery 

• service. 
Alloy & Metal Stockholders Limited 
South: Head Office and Warehouse Livingstone Road ·�JI 
London El5 2LJ Telephone 01-534 4233

-

Telex 896917 • 
Midlands: Office and Warehouse Telephone 021-552 5941 

��:1':. �36:i�e and Warehouse Telephone Dmnmgton 090 978-454 l Telex 54525 

Scotland: Office and Warehouse Telephone Stirling 0786-70381 Telex 779649 



W hen an intercontinental telecom- communication systems, with capacities 
munications link is laid at great depth, ranging up to 5,520 circuits, over some 
it's rather important to know that nothing 80,000 nautical miles of cable, and 
will g·o wrong with it linking 34 countries. 

Because apart from the fact that And submarine systems is only one 
communications suffer. it's not that easy aspect of STC's world capability in the 
to get the repair man in. development and manufacture of 

STC have an incredible reputation-for advanced telecommunications systems 
reliability Some of our earliest undersea worldwide. 
repeaters have already been operating Standard Telephones and Cables 
for over twenty years without attention. Limited STC House, 190 Strand, London 

Perhaps this is why STC is the WC2R 1DU Telephone: 01-836 8055 
world's leading supplier of undersea Telex: 22385 

Standard Telephones and Cables Limited 
A British Company of ITT 
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IAL believes 
this 1200 bps 
modem is 
streets ahead 
... do you? 

Many users believe the IAL 1200 EP to be the 
best 1200 bps modem on the market. With good 
reason. 

The IAL 1200 is designed for trouble-free,auto- · 

matic, unattended operation. It accepts 600 or1200 
bps synchronous or up to 1200 bps asynchronous 
digital data, modulates it using Frequency Shift Keying, 
and transmits the FSK signal over 2- or 4-wire leased 
line networks. 

Diagnostic functions are a built-in feature of the 
IAL1200.VF local loopback and digital loopback,allow 
local and remote modems and the line to be tested. 
Visual indicators for the V24 signals which include 
Transmitted Data, Received Data, Request to Send, 

A 

B 

Ready for Sending and Carrier Detect as well as Power 
On and Test a re located on the front panel for easy 
display. 

The 1200 EP is of single card construction 
utilising LSI technology and is available stand alone as 
shown here, or in th� �-mounted EP,R v�,rsion. 

Sixteen 1200 EPR modems can be packaged into each 
19" shelf and, if required, intermixed with the IAL 2400 
EPR modem. Rack-mounting is, of course, more usual 
at central data processing sites. 

Compatible with CCITIV23, V24 &28 stand­
ards, proven in applications throughout the world, the 
IAL 1200 EP is inexpensive - and exceptional value for 
money. Ask us about it. 

DIAL IAL For further information on the full 
range of IAL modems telephone 01-574 2411 or write 
IAL Data Communications,Dept PO,Aeradio House, 
Hayes Road, Southall, Middlesex, England UB2 5NJ. 
Telex: 24114. Cables: INTAERIO Southall. 

MARK 

SPACE 

IAL 
Aviation and Communications � 

Systems and Services -worldwide .. 
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M.D.Etermination 

JACK TEST 37 /1A 

JACK TEST 38/lA 

Jacks Test 3 7 /3 8 provide 100 pair termination 
with test access for lineside, exchangeside and 
PABX. Supersede Fuse Mounting 10064 and Jack 
Test33. 

Cable connection is made via wire-wrap tags 
and jumper wire connection to solder tags. 
The cable and jumper tags are aligned in planes 
separated to permit adequate access for wire 

Birkbys Plastics Limited, PO Box 2, 
Liversedge, West Yorkshire WF15 6QA. 
Telephone: Heckmondwike (0924) 403721. 
Telex: 55332. 

JACK TEST 37 /1B 

JACK TEST 38/IB 

wrapping and soldering operations. 
All jack Test units enable standard 3200 mm 

(lOft 6in) rack type MDF to accommodate up to 
1,000 pairs on each side of the vertical. Mounting 
brackets are available for immediate bolting to 
pre-rack and rack type MDFs as well as PBX and 
PABX frames. 

,--------------�, 
I NAJ • I 
I TITLE I 
I ADDRESS I 
I I 
I I 
I P/easese11d111e/11rtlterdetailso/tlicJackTest range I 
I Birkbys Plastics Limited, PO Box 2 Liversedge I 
L

West Yorkshire, United Kingdom WF15 6QA 
!!J. � 0150·2-.0031 ------------- --
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Post OfliceTelecommunications Jnl.,Spring I 979 

Question ... 
Do you need a Radio 
Relay System which has ... 

Up to 132 Channels? 
390-470 MHz,, 790-960MHz,,1.5 GHz 
and 1.7-1.9 GHz frequency options? 
In built metering? 
Many system options? 
Full CCIR performance? 
Compactness combined with ease 
of maintenance? 

a /tJlf from Plessey­f(t:J' the communicators. 

For full information contact:-
The Product Manager, Radio Relay Group, 
Plessey Avionics and Communications, 
Martin Road, West Leigh, Havant, 
Hampshire, United Kingdom P09 SDH. 
Tel: Havant (0705) 486391 Telex:· 86227 

'o/J 0607-2-0154 



Meeting growth. 
atMadley 

Inauguration of the new earth station at Madley near Hereford 

by Mr Peter Benton, Managing Director, Telecommunications, is 

a further major advance in the Post Office's commitment to meet 

the continuing dramatic growth in international telephone, telex, 

data and television traffic. 

Currently telephone calls to and from Britain number about 12 

million a month and are doubling every four to five years while 

telex and computer data are growing just as quickly. Intercon­

tinental calls (to and· from places beyond Europe) account for 

four million a month and six out of every 10 go by satellite either 

via the new giant Madley aerial or through the existing Post 

Office earth station at Goonhilly, Cornwall. 

Madley, in fact, is already carrying a million calls a month 

between Britain and some 40 other countries via the Indian 

Ocean Intelsat satellite. Phone calls to some of these countries 

have been growing at a rate of 30 per cent a year. The calls are 

beamed to a satellite 22,300 miles out in space and then back to 

another dish aerial in the distant country taking about quarter of 

a second to make the round trip. 

The new Madley aerial whose 32m (105ft) diameter dish is the 

Post Office's largest, is equipped to carry more than 2,000 tele­

phone calls at once. This is more than twice the capacity of the 

Goonhilly 1 aerial which was carrying Indian Ocean satellite calls 

until November when Madley took over, and which has now had 

its beam turned back to the Atlantic. 

So far the Post Office has spent about £10 million at Madley un­

der its £1,000 million a year programme of investment in new 

plant needed to cater for growth and provide for new services in 

the future. There will ·be further investment in equipment for 

Madley du ring the next few years and contracts have already 

been placed and work started on a second aerial to come into ser­

vice next year. A third will follow in 1981 and eventually it is 

envisaged there will be six aerials on the 140 acre site which was 

selected because of its freedom from radio interference, its size 

and its good telecommunication links with London. 

Madley's introduction into service coincic.lt:c.l with the transfer of 

all the Indian Ocean earth stations from an Intelsat IV satellite 

with 4,000 telephone circuits, to a IVA, capable of carrying 6,000 

calls simultaneously. Next year will see the launch of the first of 

the next satellite series known as Intelsat V which will have twice 

the capacity of IVA. Within the next two years all the existing 

IVA satellites will be augmented by four Intelsat V systems - two 

over the Atlantic and two over the Indian Ocean. 

Post Office 
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The 

Eurodata 

Foundation 
CE Drake 

IN RECENT years rapid growth in 
the use of data communications by 
commerce and industry worldwide has 
given rise to technology of ever in­
creasing sophistication and there is 
now a wide range of equipment and 
services available. But to meet the 
needs of user organisations in the most 
efficient manner and provide economic 
and reliable data communications it is 
vital to select from the range the most 
appropriate services. 

The increased diversity of facilities 
and services has, therefore, brought 
a growing requirement for readily 
available information about them. 
T�lecommunications Admini�trati�ms 
(PTTs), which are largely responsible 
for the provision of data communi­
cations services, are aware of this re­
quirement for information and are 
continually generating and providing, 
for the benefit of users, suitable mater­
ial to meet their needs. 

As part of this programme, in June 
1977, 17 members of the Conference 
Europeenne des Administrations des 
Postes et des Telecommunications 
( CEPT) decided to form an indepen­
dent body to undertake joint activities 
on their behalf. The members were 
Belgium, Denmark, Federal German 
Republic, Finland, France, Greece, 
Iceland, Ireland, Italy, Luxembourg, 
Netherlands, Norway, Portugal, 
Spain, Sweden, Switzerland and the 
United Kingdom. Last year Austria 
also joined in bringing -the total 
number to 18. 

The Eurodata Foundation is a legal 
entity created under Dutch law with 
its registered office in The Hague. It is 
controlled by a General Board, with a 
chairman from Italy, vice-chairman 
from Sweden and treasurer from the 
Netherlands. All are senior officials in 
their own administrations. The 
Administrative offices are based in 
London with Mr T. D. Brougham 
of Telecommunications Marketing 
Department employed by the Foun­
dation as manager. 
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Member Countries of 
Eurodata Foundation 

The fundamental objectives of the 
Foundation, acting within the fields of 
data communications and related tele­
communications, are to conduct, con:. 
trol and co-ordinate studies and activi­
ties on behalf of members, to market 
information services, to develop and 
maintain a European data communi­
cations database and to act as a legal 
instrument for members jointly in 
contractual arrangements with third 
parties. 

Currently the Foundation is actively 
involved m data communications 
market research. A major survey 
of national and international data 
communications in Europe, entitled 
EURODATA 79, has been commissioned 
on behalf of member PTTs, and the 
study will provide members with fore-

casts of European data communi­
cations user requirements until 1987. 

This will help PTTS plan national and 
international data communications 
services. 

The study results and the associated 
database will also be of interest to 
other organisations such as data com­
munications equipment and terminal 
manufacturers, consultants and users, 
and the Foundation intends to make 
available suitable information derived 
from the study and database as part of 
a commercial information service. 
This service should begin next year. 

As well as its research activities, the 
Foundation at present markets two 
annual publications. The Eurodata 
Foundation Yearbook gives detailed 
information on current data com-



Designer Tony Smith and Christine Drake, author of this article, check through the artwork for the Eurodata Yearbook 
published earlier this year. 

munications services provided by 
member country PTTs and, on behalf 
of CEPT, Public Data Networks which 
details the plans of CEPT Adminis­
trations in respect of public data 
network facilities. 

The first edition of the Yearbook was 
published in April this year and con­
tains information on data communi­
cations services and equipment pro­
vided by PTTS together with technical 
data and tariffs. Additional infor­
mation is also provided on PTT organis­
ation and policy, permission to attach 
equipment covering regulations and 
procedures, and PTT contact points for 
service and information. 

PTTS have supplied a wide range of 
information which will be of interest 
to equipment suppliers, consultants, 
users and others involved in the cur­
rent European data communications 
arena. The Yearbook has been com­
piled as a readily accessible, authorita­
tive, comprehensive and up-to-date in­
formation source to help in the plan­
ning, implementation and use of the 
facilities offered by the PTTS. 

In many cases, the information pro­
vided will be sufficient to enable plan­
ners and designers to define and evalu­
ate proposed data communications 
facilities for their organisations with­
out reference to other information 
sources. In other cases, further infor­
mation will be required, and the book 
lists appropriate contact points where 
further information may be obtained. 

While it is not the intention of the 
PTTS that the Yearbook should replace 
the information brochures, booklets 
and services currently provided, it is 
seen as an important and useful com­
plement to such information sources. 

Public Data Networks is a co-opera­
tive venture with CEPT and is the 
second edition of a survey which out­
lines the plans for future networks 
and services in the field of data com­
munications of thirteen Telecommuni­
cations Administrations within CE!'T. 

The survey indicates that there could 
be in Europe, by 1982, more than 
80,000 digital data terminals of all 
kinds, .made up of more than 55,000 

terminals on circuit-switched services, 

and nearly 30,000 on packet-switched 
networks. Twelve countries have, or 
are planning, circuit-switched services 
by 1982 and the remaining country 
intends to introduce such a service 
later. Eleven of the thirteen have 
plans for packet-switching. Informa­
tion is also included on message­
switched networks or sub-networks 
and of private leased circuits employ­
ing digital data transmission. 

The survey is of great value for plan­
ning by the computer-using and the 
computing industries involved in data 
transmission in Western Europe. It 
will enable datacom users to co­
ordinate their own systems and plans 
with those offered by the PTTs. 

A third edition of the survey will be 
published in September this year. 

Miss C. E. Drake is an Information Officer 
in Telecommunications Marketing 
Department seconded to the Eurodata 
Foundation where she is responsible 
for all public affairs. 

PO Telecommunications Journal, Spring 1979 

3 



The Customer Digital Switching System No 1 (CDSS1), fulfills the need for a modern, compact small PABX. 

Looking after other people's business 
Flawson 

This is the first of two articles from Telecommunications Marketing 

Department about the wide range of new telecommunications products 
and services which have recently become or soon will be available. 

This one deals with how they affect the business sector 

and the second will be concerned with the residential market. 

TIIE NEXT rE\'\I years will see sig­
nificant improvements in the provision 
of telecommunications products and 
services for the Business Sector but 
developments will embrace far more 
than just the supply of new equipment 
and facilities. Basically the Post Office 
is changing its whole approach in a 

determined bid to meet adequately the 
needs of business. 

The aim is to provide wider choice of 
equipment with updating and rationa­
lisation of the present product range; 
equipment, services and facilities 
based on more sophisticated technol­
ogy; greater emphasis on identifying 

and meeting the needs or various sec­
tions oft he business market and spee­
dier provision of existing and new 
equipment, services and facilities. It is 
also hoped to innovate more success­
fully, adopt a more direct and con­
tinuing dialogue with business cus­
tomers and their representatives and 



improve publicity emphasising what is 
being done and what might be possible 
in the future. 

The first step is to identify needs. Of 
course, traditional market research 
has always been carried out and this 
will continue. But the main emphasis 
now is on a programme of in-depth 
market segmentation studies. One has 
already been completed on the hotel 
trade, others have started or are about 
to start on the travel, tourist and agri­
cultural industries while several more 
for other sectors are in the planning 
stages. 

These studies look at the immediate, 
medium-term and long-term needs 
and how far Post Office Telecommuni­
cations can, or could, meet them. The 
study is followed by a presentation to 
the trade association or representa­
tives of the industry, preparation of 
sales packages and briefing of 
Regional and Area sales staff. 

Findings are supplemented by 
detailed studies of products, compiled 
in the form of Product Fact Books, 
which further analyse market sectors 
and performances. These help Product 
Group Managers in THQ Marketing 
Department such as the Audio Pro­
ducts Manager, the Mobile and Visual 
Services Manager, and the Telex and 
Facsimile Services Manager, to plan 
and develop their strategies and also 
to monitor them with a computer­
based Sales and Installation Plan. 
This work is being undertaken in close 
co-operation with Regions and Areas. 

Having identified the needs then the 
aim is to meet them. To do this the 
Telecommunications Business is in the 
process of updating and extending its 
range of products and services. Very 
high priority is attached to this objec­
tive. Over a period of 12 months more 
than 25 new products will be intro­
duced but in an article of this length 
it is not possible to look at more than 
a selection of them. 

One of the most important develop­
ments in the switchboard field has 
been national introduction of the Pre­
miere Call Connect System. Techno­
logical development has· blurred the 
boundaries between PABXS and PMBXS 

- hence, the new term: "Call Connect 
System." The Premiere, for example, 
offers au:omatic clearing of calls and 
has optional direct outward dialling 
for selected extensions. It also looks 
modern with push-button operation 
and a very compact equipment 
cabinel. The design allows modular 
growth up to a maximum of 10 lines 
and 48 extensions and it is believed 
that this new system will prove very 

An Important new switchboard development is the Premiere Call Connect System 
now available nationwide. 

The TD Callmaker one of the new repertory diallers due for introduction throughout 1979. 

attractive to a wide range of customers. 
Looking a little further into the 

future, there is the introduction from 
next year of a new processor-con­
trolled system - the Customer's Digi­
tal Switching System (cossl) (see 
Telecommunications Journal, Spring 
1978) which uses single channel 
codecs and pulse code modulation 
techniques for transmission of speech. 
Microprocessors control calls and faci­
lities. The system is of modular de­
sign, with solid-state devices. It is 
modern, quiet and very compacl. 

Introduction of the coss l will repre­
sent a major step forward, bringing a 
wide range of new facilities to this 
vital part of the marke1. In the same 
timescale, a small Business System to 
complement the coss l at the lower 
end of the scale is also being devel­
oped, modernising the present range 
and offering a number of new facili-

ties. In both the business and residen­
tial sectors the Post Office is at the 
beginning of the push-button era, with 
almost 400,000 push-button tele­
phones being rented at present. Push­
button calling is available on a 
number of models, and the stylish 
push button trimphone is already very 
popular with customers. 

But besides telephones, there is a 
large variety of associated equipment 
in the course of introduction. One new 
favourite for any office is the Xpress 
Callmaker. This combines the advan­
tages of push-button calling with a 
ten-number memory and a "repeat­
last-call" facility. \'\lith these extra 
features, the Xpress should be a great 
success in both business and residen­
tial markets. 

Other new repertory diallers include 
the XL Callmaker, with its 48-number 
capacity; the Mono - a single-number 0 
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callmaker with important specialist 
uses and the TD Callmaker - an up­
market electronic device for business 
use. These callmakers will be progres­
sively introduced during 1979. 

Another improved addition is the 
Auralite - an ultra lightweight head­
set which can be worn for long periods 
without discomfort and does not inter­
fere with hairstyles. New equipment is 
also planned in the range of Answer­
ing and Recording Machines, and 
later this year it is hoped to extend the 
use of the "Doric'', now on market 
trial in Leicester. This is a relatively 
inexpensive add-on loudspeaker sys­
tem, already proving very popular. 

But it is not only in telephony where 
change is taking place. The potential 
of the telex service is being increas­
ingly recognised and is soon to enter a 
new phase of life. It is moving towards 
new products, technology and facili­
ties. No longer is it simply a case of 
providing telex connections and ter­
minals on a one-to-one basis. Already 
there has been a convergence of telex 
and private networks with the advent 
of message switchers, while the new 
version of a telex private exchange 
and other major new developments 
are also possible. 

And let us not forget Facsimile. r't 
has, of course, been around for a long 
time but in the last few years the 
nature of its technology has changed 
substantially. With the move towards 
international standards of compati­
bility, the potential market and the 
pace of development are likely to 
expand considerably. The Post Office 
is set to test the market by trying out 
two different types of machine and 
will decide its strategy by the middle 

of this year. It is to be hoped that Fac­
simile will then take its rightful place 
in the mix of telecommunications ser­
vices and facilities, and in the next 
five years significant developments can 
be confidently expected both in this 
country and the rest of the world. 

There is further potential, too, in 
those services which can be generally 
called "conferencing". The Post 
Office were early leaders in this field 
with Confravision and have lately 
supplemented its fixed studio service 
with the provision of mobile facilities. 
A Viewphone model at a recent exhibi­
tion aroused great interest and pos­
sibly there are a number of other 
visual services which now require 
deeper consideration. Audio confer­
encing is not forgotten either and a 
useful system called ORATOR has 
recently been previewed. 

As energy and resources conservation 
become even more important, so the 
scope for use of mobile services will in­
crease. The Post Office Radiophone 
service has been extended to the major 

The X-Press Call maker, a combination of 
push-button phone and 10 number memory. 

The 'Doric' add-on loudspeaking system currently on market trial in Leicester, 
gives freedom to use both hands, move about and include all the family in phone calls. 
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cities and areas in this country and 
consideration is already being given to 
changes in method of operation and 
technology which will further improve 
it and help to overcome the London 
problem of a shortage of spectrum. 

Radiopagers or "bleepers" are a new 
line of business. They first appeared in 
the Thames Valley, built up to about 
20,000 pagers in the first phase of 
growth in London and it is now 
planned to extend to Birmingham, 
and other cities in the shortest possible 
timescale. 

There is also the development of 
Alarms By Carrier (ABC) the system 
which enables an alarm signal from a 
customer's premises to be transmitted 
over a normal telephone line at above 
audio frequencies to a special terminal 
at, say, the local police station. 
(see Telecommunications Journal, 
Autumn 1978). "Service 800" the 
new service which allows UK telephone 
users to call selected overseas firms by 
simply dialling a London number, was 
launched at the end of last year, and 
other major growth areas include the 
expanding Prestel, Data and interna­
tional services. 

But still more must be done to let 
customers know about the range of 
products, services and facilities avail­
able. The sales force is the spearhead 
here and the aim at THQ is to brief 
them more quickly on new develop­
ments. "Telecomms" magazine goes 
to nearly 300,000 businesses and Mar­
keting Department can and does pro­
duce special editions dealing with spe­
cific sectors. There is the annual 
Buzby train which enables the Tele­
communications Business to centre on 
local displays and take part in major 
national and international exhibitions. 

There are consultants who advise on 
networks and experiments have 
started in "Phone-Power" - a planned 
programme for exploiting use of tele­
communications resources to achieve 
commercial business objectives, an 
approach used extensively in North 
America. There are seminars to 
organise, and take part in and over 
the next few years the Telecommuni­
cations Business will devote more and 
more effort to meeting the needs of the 
different sectors of the market and im­
proving market techniques. 

Mr F. Lawson is Deputy Director of 

Telecommunications Marketing 
Department, responsible for Marketing, 
Sales and Installation. Publicity, 
Inland Forecasting and Tariffs, 
and Data Communications and Design. 
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Cliff Stapleton, a Technician at St Botolphs, checks the status on the central processor. 

International telex 
by computer 

G Scott 
THE RECENT opening of its first 
Stored Program Control (sPc) inter­
national telex gateway exchange at St 
Botolphs House, London, is a major 
step forward in the Post Office's com­
mitment to strengthening. its com­
munications facilities worldwide. The 
new exchange is the third interna­
tional telex gateway, but the other 
two, also in London, are Strowger 
exchanges which, until St Botolphs 
SPC became operational, had been 
carrying all the traffic to and from in­
ternational destinations. These 
gateway exchanges provide the inter­
face between the international routes 
and the inland telex exchanges. 

Stored Program Control telex 
exchanges have, in fact, been in ser­
vice in other countries since the 1960s. 

Telegraph signals are already in digi­
tal form and with the advent of com­
puter technology it became a logical 
step forward to adopt stored program 
control techniques for telex switching. 
The St Botolphs exchange is a Plessey 
4660/70 system providing an initial 
capacity of almost 5,000 terminations 
(lines) with a capability to extend to 
7,500 terminations. 

The operation of the exchange is 
complex, with the heart of the system 
being a computer based Central Pro­
cessing Unit (CPU), operating to in­
structions provided by software pro­
grams. Unlike the Strowger exchange, 
there is no physical connection 
between lines and circuit switching is 
performed in time division multiplex 
(TDM) mode. 

Four terminators are housed on a 
printed circuit card and four cards are 
grouped to constitute a terminator 
group. Sixteen of these terminator 
groups comprise a terminator cabinet 
of 256 terminations. A maximum of 
16 terminator cabinets can be grouped 
to form a sub-system with a total of 
4,096 terminations. The maximum 
size of the Plessey 4660/70 exchange 
is eigh.t sub-systems giving 32, 768 ter­
minations. 

Each terminator cabinet contains 
two Terminator Cabinet Controllers 
(Tees), which are duplicated interfac­
ing equipment controlling data 
transfer between the computer and 
the terminator groups. The 16 ter­
minator groups within the terminator 
cabinet each contain a Terminator 
Group Controller (TGc) - an elec­
tronic module which connects directly 
to 16 terminators. The paths to the 
CPU are duplicated and failure in one 
TCC will not cause failure of the 256 
terminators. In this system dual 
redundancy of control is maintained 
down to 16 terminators. 

The heart of each sub-system is the 
common control (cPu) which incor­
porates the central processor. The 
common control is duplicated with 
one side operating on-line and the 
other as hot standby. The computer in 
the CPU has a core storage area of up 
to 128K 16 bit words. Areas of core 
are designated for particular func­
tions, which include call registers, in­
formation tables containing details of 
every terminator in the system and 
programs used to run the system. 

St Botolphs exchange has three sub­
systems, although only two are used 
for telex switching. When two or more 
sub-systems are provided, it is neces­
sary in order to achieve full flexibility, 
for the exchange to be able to inter­
connect lines between sub-systems. In 
the 4660/70 system this interconnec­
tion is performed by a high speed data 
highway or BUS. The BUS consists of 
transmission paths interconnecting all 
sub-systems. 

When a call enters the exchange on 
one sub-system and leaves on another, 
data is transferred between sub-sys­
tems at high speed over this BUS. Each 
sub-system is thus able to receive or 
transmit information to any other 
sub-system. The aus is not only used 
to carry message traffic but it is also 
used by the CPU in the setting up and 
the clearing down of calls. Test mess­
ages are being continuously looped 
around the BUS to check that continuity 
is maintained. 

The operation of this complex Q 
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switching system is controlled by soft­
ware programs which are stored in the 
computer memory. Programs are 
written to cover every function of the 
exchange. The many different signal­
ling protocols encountered on interna­
tional routes each have separate pro­
grams, as do the instructions to 
control facilities for accounting and 
statistics and the many internal func­
tions necessary to run and control the 
exchange. 

Any change in the system operation 
requires modification to an existing 
program. Although no customers are 
directly connected to St Botolphs, it is 
necessary to provide accounting infor­
mation for intercontinental call billing 
and international accounts for appor­
tioning of revenue on international 
routes. For every call that is accepted 
by the exchange an area of core store 
is allocated to the call and details of 
the call are temporarily filed in the 
core. Call record information varies 
slightly between intercontinental calls 
which require more precise informa­
tion for customer billing and continen­
tal calls which are recorded only for 
international route accounting. Cus­
tomer charging for continental calls is 
by meter pulsing on the customer's 
meter in his local exchange. 

The call record includes details of the 
calling customer's answer back (inter­
�ontinental calls only), the time the call 
was set up, the called party's number, 
the time the call was completed, 
duration of the call and special 
information about the call. Information 
on ineffective calls is also recorded and 
reasons for call failure are included on 
the record. 

On completion of a call, either effec­
tive or ineffective, the record informa­
tion in the form of binary characters 
is transferred from the memory store 
into a small buffer store which 
assembles 30-40 call records before 
transferring them in blocks on to mag­
netic tapes. Each sub-system has its 
own accounting tapes and a call using 
both sub-systems will be recorded on 
the tape of the sub-system initiating 
the call. For security reasons tapes are 
duplicated and should the on-line side 
of a CPU fail, the standby side, which 
is tracking the on-line, takes over 
without loss of a call or call record in­
formation. 

The call record information is also 
used to provide comprehensive statis­
tics on the exchange performance. 
Statistics such as calls accepted and 
rejected by the system, and route by 
route performance figures are printed 
on to specified teleprinters at half 
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Technical Officer Vince O'Toole tests a terminator card for faults. 

hourly intervals. These intervals can 
be varied by commands input to the 
computer. The completed accounting 
tapes for each sub-system are ter­
minated at midnight, or earlier if full, 
and sent daily to a Post Office Data 
Processing Centre for the assembly of 
billing and accounting data and the 
production of additional call statistics. 

A call incoming to the exchange will 
seize the line terminator connected to 
the circuit. This signal will be detected 
by the TGC which is continuously scan­
ning the terminators. The terminator 
address is passed to the computer 
which holds in its memory informa­
tion for each terminator. The com­
puter recognises the incoming call and 
allocates a "Call Processing Register" 
(CPR). The TGC continues to sample 
the incoming dial pulses or teleprinter 
characters representing the country 
code and number required. 

Each bit of the 7t bit teleprinter 
character is sampled 16 times, and the 
bit is stored by the TGC until a com­
plete character is received. This infor­
mation is then passed to the allocated 
CPR which assembles characters form-

ing the routine code. When a complete 
selection has been received the CPU 
determines the outgoing route and 
selects a free circuit either in its own 
sub-system or another via the BUS, 

and then forwards the remainder of 
the call selection. 

When the called party answers, the 
CPU in its memory couples the incom­
ing and outgoing terminators, notes 
the time of connection and stores the 
call information. While the call is in 
progress a separate part of the CPU 
monitors the call and passes charac­
ters between the terminators. This 
process represents an important aspect 
of the 4660/70 system, si

.
nce it frees 

the computer to supervise further call 
set-ups, to clear and to perform other 
program functions. The computer is 
thus unaffected by the volume of calls 
connected on the exchange. 

At the termination of the call, the 
computer is reaccessed, and records 
the time the call finished. It releases 
the terminators in its memory and 
transfers from its CPR the call record 
information into the accounting 
record buffer store and subsequently 



on to the accounting magnetic tape. 
During the progress of the call, tele­
printer signals have been sampled at 
high speed, stored, assembled into 
characters and then passed between 
incoming and outgoing terminators 
under the control of the cru which is 
being directed by the software pro­
grams. No physical path between ter­
minators has been established 
throughout the call progress. 

At St Botolphs any type of telex 
trunk can be connected to any ter­
minator, with complete flexibility on 
the allocation of trunks across the 
exchange. The exchange is provided 
with sufficient trunks to meet the busy 
hour load and with the flexibility of 
the system there is no need to provide 
capacity to meet route or switch block 
busy hour traffic levels. 

The exchange can deal with 10 call 
attempts per second on each sub-sys­
tem, and the exchange capacity is 
related to the processor handling 
capability. Since the main processor is 
not involved when a call is in progress, 
but is involved in call setting up, the 
equipment will not accept for setting 
up more attempts than its processor 
can subsequently handle. Calls arriv­
ing in excess of its capability will be 
rejected. There is no form of call 
queuing. 

The third sub-system of the St 
Botolphs unit is being programmed to 
provide facilities for the connection of 

lines operating at speeds of 110, 200 
or 300 bits per second. It is possible 
that customer demand may arise for 
the operation of telegraph or low 
speed communication at speeds in 
excess of the 50 baud telex rate. src 
exchanges are ideally suited to switch 
data at higher rates and telecommuni­
cations organisations throughout the 
world are combining a higher speed 
capability with their new telex src 
exchanges. 

With the capability built into St 
Botolphs the Post Office will be in a 
position to operate _at higher speeds 
should the need arise. The third sub­
system will also provide an automatic 
multi-address capability which will re­
place the e�isting manual multelex 
service. 

Some of the advantages of src 
switching are its complete flexibility in 
the allocation of terminators to cir­
cuits, its economies in provision as 
processor capacity is provided to meet 
the exchange busy hour load and not 
combined group busy hours. There is 
also the fact that comprehensive 
accounting and statistics are available 
and there is its capability to support 
new networks operating at higher 
speeds than telex. 

The floor space required for src 
equipment is considerably less than 
that used for equivalent Strowger 
switching. The src system has com­
prehensive diagnostic and self check-
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An accounting tape on one of the 
sub-systems at St Botolphs is changed by 
Technical Officer Gareth Griffiths. 

ing programs which, coupled with the 
absence of moving parts, considerably 
reduces the engineering maintenance 
and also adds to service reliability. 
New facilities are also being provided 
by src exchanges, including the Store 
and Forward of messages, where 
callers put the message into a store 
area of the system and then clear leav­
ing the unit to complete the connec­
tion and forward the stored message. 
Abbreviated Dialling, presentation of 
Chargeable Duration of Call on Dis­
connect and Automatic Re-attempt 
when the initial attempt has failed, 
are further facilities. 

Although the floor area required for 
src is much less than for Strowger, 
higher costs are involved in the prep­
aration of the accommodation. The 
computer type equipment requires 
false floors, refrigeration and air 
handling equipment and more sophis­
ticated power equipment. Overall, 
however, there are clear economical as 
well as service advantages in provid­
ing SPC switching. 

St Botolphs src will be followed by a 
new and larger gateway to be provided 
at Keybridge House, London, in 1981. 
This exchange will again be a Ples.sey 
4660 system but it will incorporate 
new and improved technology and 
provide even more facilities most of 
which cannot be made available with 
existing Strowger based equipment. 

For the fu"ture, new communication 
systems are being developed which 
eventually must have repercussions on 
the growth of international telex. De­
spite these competing services how­
ever, the popularity of telex and its 
world wide coverage should ensure a 
strong growth for the service through­
out the 1980s. 

Mr G. Scott is a Head of Group In 
ETE system and exchange planning 
responsible for telex and non-voice 
network services and facilities. 
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Instructor/Engineer Charles Baxter of Bletchley ATC demonstrates the backhoe type excavator at the front of the Ditchwitch. 

The Post Office is currently evaluating two new types of machine 
to help with the laying of underground cable and duct. 

One, a multipurpose trenching, excavating and cable ploughing unit 
is described here while the other, a self propelled machine which bores 

through the ground pulling cable or plastic duct behind it, 
will be featured in a future issue. 

AL THOUGH telephone penetration is 
steadily increasing in rural areas, the 
fact that houses and farms are often 
widely scattered means that telephone 
lines from the exchange to the cus­
tomer tend to be long and of small 
capacity. Traditionally, customers in 
these areas have been provided with 
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service via overhead wires or cables on 
strategically placed poles. 

The cost of maintaining these over­
head lines, however, is usually higher 
than that for an equivalent under­
ground system, and the cost of laying 
a cable directly in the ground is less 
than the cost of an overhead system 

on new poles. For these reasons, 
together with the wish to keep the 
countryside as unspoiled as possible 
the Post Office buries as many of its 
cables as it can. 

Currently cables, or the plastic ducts 
containing the cables, are buried di­
rectly into the ground by a single-



bladed moleplough which was devel­
oped many years ago from the mole­
drainers used by farmers to cut 
drainage slits in their fields. These 
ploughs are pulled through the ground 
by a powerful winch attached to an 
agricultural type of tractor, while the 
cable is fed into the ground via a tube 
at the rear of the plough blade. 

This method of moleploughing is 
slow - an average of 40 metres or less 
per hour is typical - as the length of 
rope available on the winch is limited 
to about 70 metres or so and the trac­
tor then has to be moved to a new pos­
ition. In addition, any excavations 
required, have to be dug manually as 
the tractor is not equipped for digging. 
The tractor and moleplough can, in 
fact, generally lay only a single cable 
duct or cable. 

It became apparent, therefore, that a 
method of moleploughing con­
tinuously was needed. This led to 
experiments with single-bladed mole­
ploughs directly coupled to tractors 
but these were not very successful as 
even with a very large four-wheel 
drive tractor, it was difficult to obtain 
sufficient grip bet ween the tractor 
wheels and the ground to be able to 
pull the plough through the ground. 

At about this time vibrating cable 
ploughs were becoming more com­
monly used in the United States and 
information on them suggested that 
their use could reduce dramatically 
the force required to pull them 
through the ground. A trenching ma­
chine fitted with a vibratory plough 
was bought for evaluation and having 
proved highly successful, it was 
decided to buy more machines for a 
wider field trial which would establish 
the viability of the machine from both 
technical and organisational aspects. 

These machines, known as Trench 
Excavators No 4, are currently being 
evaluated under the Engineering 
Changes of Practices Committee No 1. 

Two versions, both manufactured in 
the USA are being tested. One is the 
Ditchwitch R40 and the other the Ver­
meer M440. Both have a four-wheel 
drive tractor unit on to which are 
mounted various attachments. 

At the back are an offset chain-type 
excavator fitted with spoil removal 
augers and a vibratory moleplough to 
lay cable or plastic duct. On the front 
are a backhoe-type excavator, a back­
fill blade and in the case of the Ver­
meer machine, a cable drum carrier. 
Both tractors have engines developing 
about 50 horsepower which provide 
power either mechanically or hydrau­
lically to the roadwheels and as 

Cable is fed into the plough shoot of the Ditchwitch ... 

. .. and then moleploughing the cable in can start. 

0 
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required to the various attachments. 
The machines can be driven on the 
road at up to 12 mph using the con­
ventional four-speed plus reverse gear­
box. 

When in use off the road a hydraulic 
drive system is substituted to give the 
slow finely-controlled speed necessary 
for trenching or ploughing, while the 
gearbox is used to transmit power to 
the digging chain or to the vibratory 
plough. Limited slip differentials and 
high flotation balloon tyres allow the 
machines to work in soft conditions 
without slipping or becoming bogged 
down. Windscreens and a roof incor­
porated in the roll-over protection 
frame protect the operator from the 
worst of the elements. 

The chain type excavator consists of 
an endless roller chain fitted with dig­
ging teeth, which is supported by the 
digging boom. The digging boom is 
lowered to the appropriate digging 
depth - the maximum is one metre -
hydraulically but the digging chain is 
driven mechanically via the gearbox 
so that its speed can be varied by 
changing gear to accommodate vary­
ing soil conditions. Two digging 
chains are supplied with each machine 
to enable trenches of either 150 mm (6 
inches) or 255 mm (10 inches) wide to 
be dug. 

Because the digging boom is offset to 
the right side of the machine, trenches 
can be dug close to obstructions and 
the power of the machine is such that 
trenches can be excavated at a rate of 
up to 500 metres per hour under good 
conditions. This part of the machine is 
used to dig trenches into which are 
laid ducts to contain telephone cables. 

The vibratory plough, driven 
mechanically via the gearbox, is new 
to the .. Post Office although prototypes 
have been previously investigated. 
The plough blade is vibrated vertically 
at a frequency of 500 to 900 cycles per 
minute causing the blade to move up 
and down and saw its way through the 
ground. The vibration dramatically 
lowers the force needed to pull the 
blade through the ground, and also 
enables the plough to cut through tree 
roots and to penetrate rocky soil more 
easily without riding out of the 
ground. 

At present the machines are 
equipped to plough in only cable at a 
fixed depth of 610 mm (24 inches) but 
alternative blades are available from 
the manufacturers for other depths. 
Experiments have been tried which 
show that it is possible to plough in a 
single-way 4 inch plastic duct using a 
special plough blade and it is intended 
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The chain type excavator at the back of the machine removes spoil 
prior to cable being laid in. 

to experiment with burying two ducts 
in the near future. The fact that the 
plough blade is centrally mounted is a 
limitation and means that obstruc­
tions must be at least one metre away 
from the ploughing line. To obtain 
offset working of the plough, however, 
would require a much larger and more 
expensive machine. In difficult situ­
ations the problem can usually be 
overcome by using the offset chain 
trencher to dig a trench over the sec­
tion involved. 

The backhoe fitted with a 305 mm 
(12 inch) wide bucket is useful for dig­
ging holes for joint-boxes, for digging 
starting pits for moleploughing and 
for short runs of trenching. The back­
fill blade takes most of the hard work 
out of backfilling trenches, and 
although it is not a bulldozer, it can be 
used to clear undergrowth and other 
obstructions in preparation for using 
the other attachments. A cable drum 
carrier can be fitted to the backfill 
blade of the Vermeer machine which 
allows the cable to be fed via guides 
from the drum to the cable chute which 

is situated on the plough blade. 
This saves the chore of running out 

the cable before ploughing begins and 
all future machines will incorporate 
this facility. Reports from Telephone 
Areas using these machines have been 
generally very encouraging, although 
some Areas where conditions are diffi­
cult feel that they need an even more 
powerful machine. 

The new machines take most of the 
hard physical work out of duct laying 
and moleploughing of cable and 
enable jobs to be completed more eco­
nomically than previously. They open 
up the possibility of a new era of di­
rect labour underground line con­
struction which will enable Areas to 
undertake such work at short notice, 
when required, for instance, to meet 
customers' installation needs. 

Mr M. D. P. Williams is an Executive 

Engineer in the External Plant Development 
Division ofTHQ Operational Programming 
Department responsible for design and 
development of vehicular mechanical aids. 
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Help 
for the 
customer 
KP Szlichcinski 

POST OFFICE Telecommunications 
services and equipment need to be pro­
vided in such a way that potential cus­
tomers can learn easily how to use 
them. Ideally, new equipment should 
be desi'gned so that anyone using it for 
the first time can see how it works. 

Unfortunately it would often be pro­
hibitively expensive to design new sys­
tems in this way, and there are at 
present many types of equipment and 
facilities whose operating procedures 
are not immediately obvious. The con­
ventional way of helping customers to 
use systems whose operation is not 
obvious, whether they are public coin­
box telephones or complex PABXs, is to 
provide a set of instructions when the 
equipment is supplied. 

The problem of educating customers 
to use unfamiliar equipment or facili­
ties is becoming more acute because of 
the wider selection of products and 
services offered by the Post Office and 
the increasing range of customers -
those v1s1tmg this country from 
abroad, for example - who make use 
of them. The importance of enabling 
new customers to use Post Office ser­
vices successfully is, however, fre­
quently forgotten in the excitement of 
designing new systems and as a result 
of familiarity with old ones. 

The evidence suggests that, at least 
in the past, there has been room for 
improvement in the instructions the 
Telecommunications Business has 
provided for its customers. Surveys 
and laboratory studies have shown 
that people who refer to the instruc­
tions in a telephone kiosk are more 
likely to make a mistake in operating 
the telephone than those who do not 
consult them. Of course, this finding is 
partly artificial in that it is the people 
who are not sure of what to do and 
therefore likely to make a mistake 
anyway, who refer to the instructions. 
It does suggest, however, that there is 
scope for improvement in the compila-

A volunteer takes part in an experiment run by Human Factors Division 
to evaluate a set of pictorial instructions. 

tion of the instructions themselves. 
Four years ago, the Human Factors 

Group at the Post Office Research 
Department participated in an inter­
national study to find out what diffi­
culties customers encountered when 
making international calls. Only six 
out of a sample of 32 residential cus­
tomers managed to use the instruc­
tions in the 1973 Dialling Instructions 
Booklet to dial an international call 
correctly first time; the rest were mis­
led by some aspect of the instructions. 
Not surprisingly, in the light of these 
results, the instructions have since 
been amended. 

The importance of adequate instruc­
tions is still, not taken seriously 
enough in some quarters, but to meet 
the increasing need for guidance on 
the preparation of customer instruc­
tions, Human Factors Division have 

acquired the expertise to advise on in­
structional problems and have gained 
considerable practical experience in 
arriving at satisfactory solutions. 

Theoretical principles and common 
sense alone do not guarantee produc­
tion of good instructions, because 
every situation where the need for in­
structions arises poses its own unique 
problems and offers new .opportunities 
for confusion. Observation and experi­
ment are of prime importance in test­
ing the effectiveness of instructions, 
and this involves finding out what im­
provements should be made and com­
paring alternative revised versions 
with each other and with the original. 

The Human Factors approach is 
probably best demonstrated by a few 
examples. The instructions for using 
public call-boxes have received most 
attention because of their high usage 
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by foreign v1snors and other people 
not familiar with the British telephone 
system. In parallel with the studies of 
the current instructions already men­
tioned pictorial coinbox instructions 
of several different kinds have been 
evaluated by asking people to make 
calls from standard coinboxes and 
ones with modified operating proced­
ures, and observing the number and 
nature of mistakes made. 

Pictorial alternatives to the written 
descriptions of tones which many peo­
ple find difficult to interpret have also 
been tested. A pictorial notation for 
tones was devised by asking a sample 
of customers to draw their own dia­
grams of tones, and the comprehensi­
bility of the diagrams occurring most 
frequently was tested by playing a 
fresh group of volunteers an unfami­
liar tone and asking them to pick out 
the diagram which described it. It was 
found that drawings of simple tones 
were as recognisable as the equivalent 
written descriptions, or better, and of 
course they have the advantage of 
being understood by people unable to 
read English. 

A more ambitious project has estab­
lished the ground rules for producing 
comprehensible pictorial instructions. 
Guidelines for making written instruc­
tions as easy to understand as possible 
are readily available, but nothing 
equivalent for designers of pictorial 
instructions had existed. Indeed, very 
little evidence was available as to how 
widely understood pictorial instruc­
tions were. It was fair to ask whether 
a picture really was worth a thousand 
words and it was also important to dis­
cover whether the differences between 
the various ways of presenting pic­
torial instructions affect their useful­
ness, or whether the choice between 
them is simply a matter of aesthetic 
taste. 

These questions were answered, at 
least in part, by an experiment run in 
the Sales Bureau of Colchester Tele­
phone Area Office. A total of 1,300 
customers were approached after they 
had finished their business at the 
counter and asked to operate a simple 
piece of electro-mechanical apparatus 
from one of several sets of pictorial in­
structions. Of the 900 people who 
agreed to take part, 22 per cent made 
at least one mistake and 10 per cent 
had serious difficulty. 

There were marked differences 
between the various sets of instruc­
tions and it appeared the most helpful 
were those which indicated the pos­
itions of the controls on the apparatus 
most clearly and used devices such as 
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This coin telephone accepts high value 
coins. This is to assist you in making 
internati onal calls. If you wish to make 
an inland call there are telephones 
nearby which accept 2p coin.s. 

Have your money ready 

(Operating instructions) 

1 Lift receiver 

Listen for 

Dial tone (purring) 

\:'-----�""" .. 
2 Dial code and number 

10p 50p 

I I 

3 Insert money 

Operating instructions for the new high 
value coin box were developed within 
Human Factors Division. 

colour to draw attention to the most 
important features of the instructions. 

So far only the role of instructions in 
helping people to use existing systems 
has been considered. In future when 
the provision of new services is 
planned, aids to help the customer use 
the services can be built in as an inte-

. gral part rather than added on as an 
afterthought. 

The provision of supplementary ser­
vices, such as automatic call transfer 
and abbreviated dialling on System X 

exchanges is being designed so that 
printed instructions complement an­
nouncements heard over the system to 
guide the inexperienced user. The ex­
perienced will be able to rely on the 
announcements alone or possibly even 
select an option which eliminates 
them. Again, the wording of the an­
nouncements is being thoroughly 
tested in· realistic experimental condi­
tions and in field trials. 

In a short article it is possible only to 
give the flavour of Human Factors 
work on the formulating of instruc­
tions. The range of situations for 
which Human Factors Division have 
advised on instructions refl�cts the 
span of the Telecommunications Busi­
ness, and includes fire alarms, new 
teleconferencing systems, repertory 
diallers, tariff information tables, 
loud-speaking keyphones, the ens s 1 
switchboard, and aids for the handi­
capped. In addition some of the con­
clusions on the presentation of infor­
mation in pictures apply equally to 
staff training materials. 

Many seasoned engineers, will, no 
doubt, adopt the cynical attitude that 
people never read instructions. Cer­
tainly there is some truth in this 
because people do not automatically 
turn to instructions when they are 
having trouble operating equipment. 
And the chances are that if they have 
done so in the past they may have 
been put off by inadequate or incom­
prehensible instructions. 

It is the duty of the engineer and the 
designer to present customer aids in 
such a way that they are obvious, that 
they attract attention, and that their 
design will lead the user through the 
operations he wants to perform. It is 
vital that the Business helps the cus­
tomer to help himself. 

Mr K. P. Szlichcinski is a Head of Group 
in Long Range Intelligence Division of 
THO Systems Strategy Department but was 
formerly an Executive Engineer in 
Human F

'
actors Division, Research 

Department, Martlesham. 
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Telephones around the world 

Here is our annual international comparison of telecommunications statistics. 
They show countries with the highest number of telephones, 

and include figures to indicate the percentage growth in their systems 
over the previous year. 

The source of the figures is the American Telephone and Telegraph Company. 

U.S.A. 

D 
TOTAL STATIONS 
DECEMBER 1977 

(MILLIONS) 

TOTAL STATIONS 
DECEMBER 1976 

(MILLIONS) 

%GROWTH IN 
SYSTEMS 1976 

TELEPHONES PER 
100 POPULATION 
AT DECEMBER 1977 

W.Germany 11 
Sweden 

.S:9 
France O Italy = 



Harmony 
in design 

B Skeates 

To meet the ever growing 
demands for its services, 
the Post Office is 
involved in a continuous 
and substantial building 
programme. For many years 
all the professional work 
involved, from major 
international switching 
centres Ii ke M 0 n di a I Rockingham, Northants, where a small modified telephone exchange complements 

House to small automatic the surrounding countrysideConservationArea. 

exchanges in country 
villages, was the 
responsibility of the 
Property Services Agency 
(PSA) of the Department 
of the Environment, 
which still undertakes 
the major proportion 
of the telecommunications 
programme. 
Here, Mr Basil Skeates, 
Director of Works in 
charge of the Post Office 
Services Division of PSA, 
discusses the problems 
which can arise when 
environmental issues 
conflict with operational 
requirements. 

THE PAST FEW years have seen a 
major shift iii attitudes towards the 
design of buildings. For half a century 
the Town Planning Acts had played a 
largely negative role by curbing the 
worst of development excesses but 
more recently planning authorities 
have had their hand strengthened 
with more vigorous legislation. 

And now, supported by the rapid 
growth of amenity groups and conser­
vation societies, they look for build­
ing, whether new or altered, which 
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Mondial House-a distinguished architectural solution. 

will make a positive contribution to 
the environment. In short, the build­
ing in its surroundings, whether it be 
town cir country, has assumed a new 
and important significance in the com­
munity as a whole. 

As a public corporation, the Post 
Office acknowledges its responsibility 
to the community on environmental 
matters. Sut at the same time it must 
make its services as cost-effective as 
possible. Reconciling these two con­
flicting objctives requires a high level 

of professional skill and ability on the 
part of the architect and the rest of 
the design team. 

Requirements for Post Office build­
ings are particularly demanding. On 
the Telecommunications side simple, 
economical structures are all that are 
needed since many exchanges are fully 
automatic or require only a few staff 
to operate them. Site selection is often 
limited by the need to keep expensive 
cable routes as short as possible but 
the most economical sites are fre-



quently in heavily populated areas 
where harmony with existing build­
ings is of key importance. 

Also the floor to ceiling height 
required for current ranges of equip­
ment is frequently out of scale with 
the character of surrounding buildings 
and in a village or small town the tele­
phone exchange may be one of the 
most prominent buildings. In large 
towns or cities needing larger facili­
ties, the problems become correspond­
ingly greater. 

Local authority and community re­
quirements can be equally onerous. 
The Town and Country Planning Acts 
give wide powers of control over the 
use of land and the size and appear­
ance of individual buildings. Ji..ocal 
authorities also have powers to desig­
nate part of towns or cities which are 
deemed to be of particular environ­
mental interest as Conservation Areas. 

Within these Conservation Areas, 
and also in areas which may be desig-

nated as being of outstanding natural 
beauty, a much higher degree of con­
trol over the appearance and quality 
of any new buildings or alteration to 
existing buildings, is exercised. The 
Post Office, like any other building 
owner, is subject to all these controls 
and obviously they have considerable 
impact on its building activities. 

A major part of the architect's job, 
therefore, is concerned with the design 
of a building in its setting. This is not 
simply a matter of abstract "aesthetics" 
or making the exterior "pretty". It 
involves fundamental decisions about 
size and shape and materials and how 
the space around the building is to be 
treated so that the finished construc­
tion is not only satisfactory oper­
ationally, but also fits into its sur­
roundings and, wherever possible, 
enhances them. 

Naturally close consultation between 
the architect and ·the Post Office Oper­
ational Planning Officer and a clear 

Cranbrook Exchange in Kent was skilfully designed to minimise the effect 
of its apparent mass in this attractive market town. 

Chichester Telephone Exchange where an attempt to blend the sheer mass and scale 
of a large building into local surroundings has been undertaken. 

understanding by them of the issues 
involved are essential if a successful 
design is to emerge. The architect will 
often know from his own experience 
what sort of building is generally 
required in a particular part of the 
country, but many local authorities 
have specific policies which wiil sig­
nificantly influence design. Because of 
thi_s it is vital that discussions with the 
local planner begin at the earliest pos­
sible stage so that his views can be 
considered as the design develops. 

If these discussions can develop in an 
atmosphere of co-operation and with a 
common objective, the risk of abortive 
work and delay can be much reduced. 
It is not unknown, however, for plan­
ning committees, who have the final 
say, to overturn the advice of their 
own planning officers. 

It is clear from all this that the de­
sign process is full of pitfalls. Never­
theless a great many buildings arc de­
signed and built, and at the peak of 
the Post Office's recent building pro­
gramme two or three years ago, PSA 

was completing for the Telecommuni­
cations and Postal Businesses some 
200 new buildings or major extensions 
every year - almost one every working 
day. Most of these schemes were 
straightforward solutions which could 
never pretend to be great masterpieces 
of design. But many did achieve the 
design objectives outlined above and 
contribute positively to the environ­
ment - some significantly so. 

Take for instance a situation which 
arose recently' at Cranbrook. Cran­
brook is an old Kentish market town 
well known for its local architecture, 
and described by some as the most 
attractive village in the Garden of 
England. The Post Office's intention 
to build an exchange there was at first 
regarded with suspicion both by the 
local community and the planning 
authority. 

The designer had a difficult task as 
the site is on rising ground at the edge 
of the town adjoining a Conservation 
Area. Part of the front of the 
exchange is clearly visible from the 
main street and the whole building 
can be seen from various parts of the 
town. Skilful design was necessary to 
minimise the apparent mass of the 
exchange and great attention was 
given to reflecting the local style of 
building and materials. It was com­
pleted in 1977 and was commended 
both by the Conservation Area Advi­
sory Committee and by the local 
authority. 

Quite a different matter was the ver­
tical design for Tolsford Hill Radio Q 
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Tower, situated on a broad sweep on 
the South Downs overlooking the 
English Channel. The location was 
dictated by the operational require­
ments for a link between Britain and 
the European microwave network, yet 
the tower had to stand in the middle 
of an area of outstanding natural 
beauty. 

Faced with this almost irreconcilable 
conflict, the tower was completed in 
1975, using PSA1s design for the steel 
and reinforced concrete structure. It 
was highly commended by the Royal 
Fine Arts Commission; won the 1975 
Design Award of the Institute of Civil 
Engineers, a Structural Engineering 
Award in 1976 and a model of the 
scheme was exhibited in 1977 at the 
Royal Academy Summer Exhibition 
in London. 

Not all designs end up as originally 
conceived. Mondial _House, the 
Thames-side International Switching 
Centre (see Telecommunications our­
nal, Spring 1978) was first intended as 
a 15-20 storey tower block and 
podium. The City of London Planning 
Authority and the Royal Fine Art 
Commission were involved deeply in 
this development because of its promi­
nent location. A height limit of eight 
storeys ensured that the dome of St 
Paul's Cathedral remains visible from 
London Bridge while the ziggurat 
("step-back") design enabled the site 
to be developed to the maximum den­
sity for the area. It also produced an 
appropriately distinguished· architec­
tural solution. 

At the other extreme in scale, size 
and location, but requiring the same 
careful consideration, Rockingham in 
Northamptonshire is an example of a 
standard telephone exchange design 
that has been developed to comple­
ment the surrounding stone farm 
buildings, which are part of a Conser­
vation Area. This standard building 
has been considerably modified to 
blend in with the local architectural 
vernacular. The siting and setting of 
the building is particularly successful 
taking into account the quite difficult 
problems of access for vehicles and car 
parking. The cladding is in natural 
stone and timber doors and windows 
bring the final result to a harmonious 
conclusion. 

While some designs strike an imme­
diate chord with observers, others may 
need testing over a period of time. The 
major extension to Chichester Tele­
phone Exchange is a case in point. 
Within a Conservation Area, the 
exchange is a major element within 
the City's overall development plan 
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Tolsford Hill Radio Tower on the Channel 
coast was highly commended by the 
Royal Fine Art Commission and winner of 
the 1975 Design Award from the 
Institute of Civil Engineers. 

Llandeilo ATE, South Wales 
formerly St. Teilo's Church Hall. 

and the designers were conscious of 
the need to break down the mass and 
scale of this large building, and inevi­
tably environmental issues arose due 
to the proximity of the Cathedral. 

This scheme highlights the problems 
of the larger urban telephone 
exchange where scale and bulk are ex­
tremely difficult to reconcile with the 
historical domestic scale of many of 
the surrounding buildings. Many have 
praised the design as accomplished 
and highly successful but others have 
criticised it as gauche and brash. 

Occasionally the Post Office needs to 
adapt an existing building in a Con­
servation Area. Take the case of Llan­
deilo ATE in South Wales, between 
Brecon and Carmarthen. Owing to 
the lack of suitable building sites 
within the search area, St Teilo's 
Church Hall was considered for adap­
tation. It was the right size, and struc­
turally suitable for alteration. Built in 
1930 as a single storey building, ren­
dered externally, and with a slate roof 
there were three main structural prob­
lems to overcome. 

To obtain clearance for the appar­
atus, the floor level needed to be 
reduced by 300mm. Removing the 
Church Hall stage and proscenium 
arch, involved a complicated support 
system and insertion of a new steel 
roof truss, assembled in situ, on steel 
columns. Constructing the cable 
chamber meant underpinning the 
external walls and physical support . 
during construction. 

The whole idea was to alter the out­
side appearance as little as possible -
and the picture (below) shows the 
final result. In September 1978 - 48 
years after the foundation stone for 
the original hall was laid - the Assess­
ment Committee for the Prince of 
Wales Award for Conservation met at 
Llandeilo ATE and decided to recom­
mend this work which had been so 
successfully carried out. 

There can be no doubt that it is, in­
deed, a complex business to design 
satisfactorily for the environment yet 
at the same time produce buildings 
giving the best operational results. Ex­
perience shows that the Post Office in­
tends to discharge effectively its res­
ponsibilities for environmental 
conservation and enhancement; and 
the PSA will continue to try to realise 
these intentions as economically as 
possible without overlooking the pri­
mary need to produce a building 
which functions effectively throughout 
its period in service. 

PO Telecommunications Journal, Spring 1979. 



A processor to be used in the System X development undergoes commissioning tests by the manufacturer. The introduction of System 
X will enable alternative routing facilities to be more easily provided. 

An alternative for the future? 

BECAUSE it is uneconomical for the 
Post Office to provide sufficient cir­
cuits on all traffic routes between main 
network switching units to carry all 
calls offered to the network, just 
enough circuits are provided so that at 
the busiest hour of the day it is 
expected that only a small proportion 
of calls will fail because of lack of cir­
cuits. These routes are known as Fully 
Provided (FP), and there is no provi­
sion for the failed calls to be re-routed 
via paths where circuits may be free. 

There is, however, another method 
of routing traffic, which overcomes the 
disadvantages of FP routes. This is 
Alternative Routing (AR) whereby if 

all the circuits on a route are engaged 
any further calls may overflow on to 
another route and reach their destina­
tion via an alternative routing (see Fig 
1). The first route to which calls are 

JW Neale 

FIG 1 
B 

Primary 
" 

---------------------------------- "-" 
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Automatic testing of System X boards takes place at STC's New Southgate factory. 

offered is termed the primary route 
and the last, the final route. (There 
may, in fact, be intermediate routes to 
which the call is offered between pri­
mary and final routes but these are 
outside the scope of this article.) 
Because the primary route often car­
ries more traffic per circuit than its 
fully provided equivalent it is often 
referred to as "high usage" working. 

There arc two main reasons for using 
AR. It can reduce costs and it can pro­
vide a greater degree of routing flexi­
bility in the event of a breakdown or 
unforeseen surges of traffic causing 
congestion. It reduces costs by using 
the network more efficiently under 
normal conditions for the same or 
lower probability of a call failing 
through a lack of circuits. 

In the present main network AR is 
used only to a very limited extent. 
Firstly it docs not offer significant eco­
nomical advantages and secondly the 
network does not generally provide 
the necessary technical facilities for 
control, transm1ss1on performance 
and traffic measurements that would 
be required for the successful oper­
ation of an AR system. It is, however, 
used on certain routes to and from 
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London, the International Switching 
and Control Centres (1scs and ices) 
and in the transit network (see Tele­
communications Journal, Winter 
1972-73). Many foreign administra­
tions make more extensive use of AR, 
among them the USA (AT&T), Canada, 
Sweden, Japan and West Germany. 

With the introduction of the main 
network System X exchanges in the 
1980s there will be switching units 
which can offer fast signalling and 
switching with processor control and 4 

wire transmission (see Telecommunia­
tions Journal, Winter 1977-78). 
These facilities, coupled with digital 
transmission, will overcome the limi­
tations of the existing network and 
will enable AR facilities to be provided 
more easily. 

Additionally the Digital Main 
Network Switching Unit (DMNsu) will 
terminate 2 Mbit/s digital streams. In 
telephony terms this means the ter­
mination of 30 rather than individual 
circuits as in existing systems. In the 
new network employing both digital 
switching and transmission there will 
be little difference between the cost of 
providing, say, 31 circuits and 60 cir­
cuits between two switching units 

whereas there will be a bigger differ­
ence between the cost of providing 60 
and 61 circuits. 

Studies have shown that because of 
this big cost difference (taking the 
network as a whole) it is economically 
desirable to provide circuits in modu­
lar steps with excess traffic overflow­
ing on to a final route until the provi­
sion of an additional module is 
justified. For example, at present 
when a total of just over 30 circuits is 

required a few additional circuits are 
provided. 

In the new network the augmen­
tation could be delayed until there is 
sufficient traffic for, say, 45 circuits at 
which time an additional 30 circuit 
module would be added. The augmen­
tation occurs when the cost of routing 
the overflow traffic exceeds the cost of 
providing an additional module. The 
big cost difference is one of the major 
differences between the existing and 
the new networks as far as AR is con­
cerned and the major economic reason 
for its proposed use. 

The pattern of traffic flows in a 
network with AR is more complex than 
in the present network and this pres­
ents two main problem areas. The 
first of these is in provision of circuits 
for the network and the second is the 
behaviour of the network under fail­
ure or traffic surge conditions. 

The provision of circuits for the final 
routes in an AR network is complex 
since such routes carry the various 
overflow traffic from the primary 
routes. Such traffic does not have the 
statistical characteristics assumed 
when providing circuits for FP routes 
and special calculations have to be 
made to arrive at the correct number 
of circuits. Traffic on final routes will 
grow at a faster rate than in the 
network as a whole at times and will, 
equally, be subject to sudden falls in 
traffic levels as the primary routes are 
augmented. 

When an additional module is pro­
vided on a primary route it could 
reduce demand on the final route by 
as much as 15 circuits. With a number 
of primary routes overflowing on to 
one final route it can be seen that a 
rigid policy of providing additional 
modules on primary routes at fixed 
traffic levels could result in very un­
even requirements on final routes. 

It should be an objective to smooth 
these variations and therefore man­
agement and design of the network as 
an integral whole becomes important. 
Consequently an AR network will 
require more detailed call and traffic 
records than are available for the 



FIG2 

.___,.,_...___.Digital Routing tier 1 (DR1 )..._�-'---I 

D DMNSU tier n .A. Local exchange 

existing network. Thus to realise the 
full economic benefits of AR, computer 
assisted design will be required. 

It has been decided that the adminis­
tration of AR will be simplified by a 
scheme of predetermined routings. A 
set pattern of primary and alternative 
routings will be tried by a call, with 
this pattern only being altered by 
administrative action. The alternative 
routing wilJ operate within a main 
network routing hierarchy consisting 
mainly of two tiers but with an inter­
mediate tier at various peripheral 
parts of the network. 

Thus the majority of lowest tier 
units, DRl, will be parented directly on 
top tier units, DR3, but in some places 
they will be parented on intermediate 
tier units DR2. The DR2s will be par­
ented on DR3s, with the latter being 
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fully interconnected with all other 
DR3s. This is illustrated above. 

Unlike the existing Transit Switch­
ing Centres (Tscs) the higher order 
digital units, DR2 and DR3, will have 
local exchanges parented on them so 
that they act as "sources" and "sinks" 
of main network traffic as well as 
major tandem switching units. As the 
hierarchical routes will be mandatory 
they can function as final routes and 
can, therefore, provide a backstop for 
any AR scheme. Figure 3 (below) shows 
some of the possible alternative rout­
ings from origin A to destination E. 
Routings would be tried in the follow­
ing order: AE, ABE, ABCE and finally 
ABCDE. In practice a number of the 
possible routes may not exist or it may 
prove undesirable to use a large 
number of alternatives. 

FIG3 
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The other problem with AR results 
from its potential increase in network 
efficiency. If circuited as normal traf­
fic the AR network allows for a more 
efficient network - higher traffic per 
circuit - than a network of FP routes. 
But such an efficient network could 
suffer serious service degradation if 
there were traffic surge or plant break­
down, resulting in congestion of cer­
tain routes. With AR such congestion 
could, if unchecked, have network­
wide effects because traffic routes are 
not operating independently of each 
other. 

Spare capacity can be provided on 
the final routes to carry a certain level 
of overload arising from a number of 
sources. Additionally, and to protect 
the network in the event of wide­
spread overload, controls should be 
available at the DMNSUs which would 
automatically limit the spread of the 
effects of congestion through the 
network by restricting overflow. It will 
be the aim when introducing AR into 
the network to ensure that the 
network will be planned to be resilient 
to the effects of traffic surges and 
breakdowns. 

As the DMNSU and other System X 
exchanges will be processor controlled 
it will be possible to change routings 
remotely from the exchange. Given 
that adequate data about the state of 
the network is available, then exces­
sive congestion or breakdowns could 
be controlled by administrative action 
from a Network Management Centre 
(NMC). These centres would need to 
exercise close control over AR and to 
use it to maximise the number of calls 
succe�sful on their first attempt. 

At first alternative routing will grad­
ually be introduced into the main 
network between DMNSUs but for tech­
nical reasons generally not between 
DMNSUs and existing units. In its early 
application the traffic measurements 
available, the traffic forecasting and 
circuiting procedures and behaviour 
under overload will be checked. As ex­
perience is gained it is expected that 
more extensive use may be made of 
the AR facility between DMNSUS. It 
should make a useful contribution to 
network economics and flexibility as 
the digitally switched main network 
develops m the mid 1980s and 
onwards. 

MrJ. W. Neale is a Senior 
Telecommunications Superintendent in 
Network Strategy and System X Division of 
THQ Network Planning Department 
responsible for traffic routing studies for 
the digital network. 
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In the ninth in our series 
on some of the many 
different jobs essential 
to the efficient operation 
of Post Office 
Telecommunications, 
Mr Anthony Parsons, 
General Manager, 

Plymouth Telephone 

Area outlines some of the 
seasonal problems 
associated with running 

an Area which is also a 
major tourist centre. 

Plymouth Telephone Area 

DESPITE the long and cold drab of 
winter - spring and summer are still a 
distant dream as I write - mention of 
Devon and Cornwall can be guaran­
teed to stir thoughts of bright sunny 
days, beaches at Torbay and St Ives, 
picturesque fishing villages with magi­
cal names like Polperro, Mevagissey 
and Newlyn, historically steeped Tin­
tagel, Bodmin Moor and idyllically 

. peaceful Hughtown on the Isles of 
Scilly. 

But it isn't always like that. Indeed, 
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A seasonal approach 

With the picturesque harbour as a background, installation engineer Godfrey Nicholls 
prepares to connect a customer at Mevagissey. 

at this moment catenaries of our aerial 
cables are held horizontal by the wind, 
engineers trudge at hedge height 
across snow-filled lanes carrying port­
able chargers to isolated rural com­
munities whose only life line is the 
telephone. Hughtown is battered by a 
force nine gale and faulty lines on 
Tresco must wait abatement because 
the two-man team on the Isles are con­
fined to St Mary's. 

With beaches deserted and moors 
abandoned to winter ponies, the un-

cluttered roads are freed to our 600 

vehicles. Only the weather now holds 
up the work of servicing our 131 

exchanges and expanding and improv­
ing the system. The modernisation 
programme is well advanced and its 
random mix of TXS, TXK and TXE 

exchanges brings special manning 
problems in this scattered terrain. 

Telephone demand reaches peak 
after peak as month succeeds month 
and forecasts overtaken by the 
economy, leave a trail of waiting 



applicants in their wake. The business 
market is awakening and the buoyant 
residentials, chasing an ever cheapen­
ing seryice, make demands upon the 
system not always easy to assuage. 

Telephone assistance traffic in the 
winter sinks to half its summer peak 
and switchboard complements are 
trimmed accordingly. Our five AMCS 

are as ghost towns after a gold rush 
but we must still ensure that the qua­
lity of service remains high to the indi­
genous population. 

Maintenance problems are intensi­
fied in the winter. The 200-strong 
field maintenance work force are at 
full stretch in a battle against the 
weather which also drains other 

. resources. Jointers, gangs, installers 
and fitters are engaged flat out on the 
flood of faults on lightning damaged 
cables, and others which by perversity 
of nature, almost always occur at 
night or. weekends. 

And getting back to normal after the 
winter storms is a demanding exercise. 
Missed appointments need to be re­
negotiated, external and internal jobs 
reprogrammed and customers who see 
no outward causes for delay must 
have the facts explained to them. 

The lash of the bad weather spreads 
widely. Long after it is forgotten and 
bills begin to tumble through letter­
boxes, some customers seek reimburse­
ment for loss of service. This is gener­
ally readily given, but suspect claims 
call for closer investigation. Files grow 
thick while harrassed clerks and· traf­
fic officers spend hours in correspon­
dence with customers who, many hav­
ing retired, find their extra leisure a 

boon for exerci�ing their litt::rary com­
petence in defiance of the Post Office 
multi-charging system. 

Despite this a good service is given to 
more than 175,000 customers .and 
nearly £30 million is collected 
annually. Of this just over £8 million 
is spent on servicing the Area with its 
2,300 staff, and a substantial contri­
bution is made to central funds. On 
top of this another £7t million invest­
ment capital is called upon for 
expanding the system with our own 
labour force. 

The sheltered environs of the two 
cities of Plymouth and Truro, separ­
ated by 60 miles of Cornish roads, 
counterbalance with other towns the 
many rural communities. Their much 
larger switching centres, transit 

network and office complexes serve as 
the nerve centres of the Area. It is 
here that the planning and control are 
exercised which ensure that cus­
tomers' needs are anticipated and met 
wherever and whenever they arise. 
And it is here, too, that orders for ser­
vice are taken, processed by sales staff 
and, in the guise of 100,000 advice 
notes a year, despatched for prompt 
execution by some 200 installation 
engineers. 

There is a constant need to keep the 
public thoroughly informed of how 
well the Business is serving them 
locally. But it is not enough just to do 
well. The Post Office must be seen to 
do well and we call on every means so 
to do. Local press, five Post Office 
Advisory Committees, BBC and com­
mercial television and radio arc all 
kept in the picture by press releases, 
personal contact and public appear­
ances throughout the Area. 

But even publicity and marketing are 
not enough. We must be sure that the 

limits of our budget for manpower 
and money. Amid the technology it is 
important not to neglect the human 
side of the Business for one of its 
greatest capital assets is its people. Re­
cruits must be suite.cl to the jobs they 
will perform, be correctly trained in 
their respective skills and made to use 
them economically and profitably. 

There is a need to make sure that 
conditions of service are correctly and 
properly applied, that disciplinary 
procedures are wisely interpreted and 
reasonable career expectations ful­
filled. All these human factors are 
handled with understanding by more 
senior staff in close co-operation with 
the eight different unions in the Area, 
both informally and by way of the 
iomt consultative machinery. 
Numerous committees with a multi­
tude of objectives oversee the Area's· 
many activities ranging from the Area 
Policy Committee down to its Safety 
Committees whose titles are self 
explanatory. 

The Plymouth Area Board in session: Left to right Mr Parsons, Mrs J. Ball (Secretary), 
Mr C. J. Roberts (Head of External Planning and Works Division), Mr E. 0. Finch (Sales 
Manager), Mr G. T. Balment (Head of Installations), Mr L. J. Reece (Head of Maintenance), 
Mr G. W. Tugwell (Head of Service Division), Mr L. R. Baker (Head of Internal Planning 
and Works Division} and Mr B. C. Makin (Head of Accounts and Personnel Division). 

technology on which we depend is 
functioning properly, is properly 
maintained, and that it is augmented 
soberly towards tomorrow undiverted 
by transient fashions. After all our 
bread and butter is in selling tele­
phone time to those who want it when 
they want it. 

The seven members of the Area 
Board, guided by the General 
Manager, meet regularly to formulate 
plans for doing just that; to monitor 
the quality of service given and to take 
corrective action where required and 
ensure that all is done within the 

In the 1,850 square miles of the Area 
from Torcross to Lands End no-one is 
marking lime. Everyone is working 
hard to meet the growing demands of 
a business which they themselves have 
chosen as their career in the knowl­
edge that the better the service given, 
the more will this be recognized and 
appreciated by most of their cus­
tomers, who might, perchance, be 
their neighbours or gracing their 
beaches when the summer sun finally 
shines again. 
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Neil Johannessen examines an early extension telephone with Ericsson type handset, probably turn-of-the-century vintage. 

A future in the past 
The Post Office is to set up its first National Telecommunications Museum 
in London during the next couple of years, and the man with the key role 

in its development is its curator, 25-year-old, 

ex-Assistant Executive Engineer Neil Johannessen. 

Here, Nottingham University· graduate Neil outlines his plans for the project. 

THE NE\'\/ national Telecommunica-. 
tions Museum, organised by London 
Telecommunications Region will com­
plement the valuable work of existing 
Post Office Telecommunications 
Museums in Taunton and Oxford as 
well as various Institution of Post 
Office Electrical Engineers collections 
throughout the country. 

Based in new premises at Baynard 
House near Blackfriars in the City of 
London, the museum occupies about 
500 square metres and will feature 
equipment ranging from telephones, 
switchboards, repeaters and cables to 
switches and valves and telegraph 
equipment. It will also include historic 
vehicles and old style forms. and docu­
ments. In short; it will be a compre­
hensive and wide ranging collection 
presenting the story of British tele­
communications from earliest days up 
to the present time. And a special sec­
tion will also be devoted to future 
plans and developments. Two-thirds 
of the total area will be used for dis­
play purposes and the remainder allo-
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cated to archives, workshop and office. 
With so many distinct fields under 

the umbrella of telecommunications, it 
is necessary to divide the displays into 
selected topics such as telephone 
switching, manual boards, radio tele­
graphs and so on. Intended mainly for 
the layman because space limitations 
prevent catering for the expert in 
every field, each area will have at least 
a smattering of coverage while a large 
"basic history" section will be pro­
vided to summarise the whole subject. 

Space has been set aside for a series 
of variable exhibitions which will 
cover some subjects in more detail -
probably following on from special 
studies that are also planned to be fea­
tured regularly. Guides will be avail­
able to escort visitors. 

A particularly valuable aspect of the 
museum's work will be to co-ordinate 
its efforts with other Post Office and 
IPOEE museums notably on matters 
such as cataloguing and loans. Ad­
ditionally, relationships are already 
being- established with similar non-

Post Office organisations ·like the 
Science Museum and the Museums 
Association. 

And as soon as the expertise is avail­
able, it is hoped to be able to provide 
a skilled advisory service including 
identification and dating of items as it 
is. pointless displaying material that 
cannot be understood. Special projects . 
will also be mounted studying specific 
fields of interest and facilities will be 
provided for others to do so. 

The historic vehicles are expected to 
make trips out and extra publicity will 
be sought from talks and the issue of 
papers and books. The aim is to keep 
pace with history by adding to the col­
lection but at the same time trying to 
find a use for every item instead of 
leaving it in store. So, if you have or 
know of any items which you might 
think be of interest or have any query 
about the museum, Neil Johannessen 
will be delighted to hear from you on 
01-622 2738. 
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The 
measure 
of 
quality 
In the second in our 
series of articles on the 
basic automatic inland 
telephone service, 
Mr C.H. Makepeace, 

Head of Operator 
Services Division in 
THO Service 
Department, 

. outlines how the quality 
of the inland operator 
service is measured. 
A further article 
will discuss future 
development. 

"RUMOURS of the approaching 
demise of the inland operator service 
arc somewhat premature." Apologies 
arc due to Mark Twain for the sort of 
jibe which two or three years ago 
many people in the service might have 
found rather too close for comfort. At 
that time manual board traffic had 
dropped like a stone due.....>to the 
approach of full subscriber trunk 
dialling (srn) facilities, the mid 1970s 
oil price recession, and the drastic call 
tariff increases. ft all meant that the 
inland operating force, whose 
numbers depend ultimately on mea­
sured customer work-demand, fell by 
more than 25 per cent in two years. 

Some ·people consequently extrapo­
lated this trend and foresaw the effec­
tive disappearance of the service soon 
after 1980. Others simply compared 
the situation with that in other Euro­
pean administrations, where in most 
cases the operator service has been 
pared down to the minimum necessary 
to support only the automatic system. 
nut by early 1977 thoughts were turn­
ing towards making the operator ser­
vice more customer effective rather 
than concentrating on the scope for 

DQ operators working at Southampton-type sleeve control switchboards. 

reducing its costs. This trend was 
powerfully reinforced when Post 
Office Chairman, Sir William Barlow, 
began to stress the need for all-round 
higher standards of customer service. 

This general objective related in part 
to the need to be seen to justify - by 
giving better value for - the higher 
profits which the Post Office made 
from 1976/77 onwards. For the inland 
operator service the argument applies 
in reverse. The service is a major cur­
rent account cost to the Telecommuni­
cations Business more than £158 
million in 1977 /78. 

l'orecast revenue from chargeable 
operator calls which can be set against 
the cost is only £40 million. Cus­
tomers, therefore, subsidised the ser­
vice by £118 million last year - a 
deficit that can only increase. 
Obviously a measure of subsidy is in­
evitable but a duty exists, sustained by 
clear commercial need, for this expen­
diture to give good quality and good 
value service. 

The operator service is essentially a 
human service. It works through peo­
ple to help people. Operators them­
selves, with supervisors and managers, 
are the service; the machines and pro­
cedures they use are ancillary. The 
service, which is a local responsibility, 
is crucially dependent on the skill, 
effort and goodwill of staff and 
managers in the Telephone Areas. 
Problems must be dealt with and de­
cisions made as the need arises; in 
operational matters the role of Re­
gions and THQ Service Department is 
a supporting and enabling one. 

Longer term objectives, however, 
and specific performance targets are 
fixed through dialogues in which THQ 

Service Department. plays a prominent 
part. It is currently a Business objec­
tive to improve the quality of the oper­
ator service especially the time in 
answering calls. In pre-Corporation 
days great stress was laid on Time to 
Answer (TTA) and along with the 
Waiti·ng List for provision of service, 
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sometimes seemed to be the only per­
formance indicators which MPs and 
newspapers cared about. Now, even 
within the operator service, answering 
speed is no longer all important. 

TTA is the average time measured for 
a number of calls, between presenta­
tion to the AMC, and the operator 
answering. About four years ago this 
familiar index was replaced by per­
centage of calls answered in so many 
seconds (rcA). Both methods derive 
mainly from service observation 
although css 1 automanual centres are 
equipped with meters which measure 
on a sample of one call in five, and 
these arc included in PCA statistics. 

In both cases the time is measured 
from when the caller hears ringing 
tone - on a cord board the calling sig­
nal lights up - until the operator 
answers. The wait as seen by the oper­
ator, or the time in the queue in a 
css 1 AMC, is measured rather than the 
wait experienced by the caller, which 
is longer because it includes the time 
in which the call to the AMC is set up. 
The difference between TTA and PCA 
lies in the way these individual wait­
ing times are aggregated. 

The advantage of PCA over TTA is 
that, if the threshold is correctly 
chosen, it provides a better measure of 
the subjective experience of the caller. 
If 8-10 seconds is accepted as a 
reasonable time for callers to wait for 
an answer from dialling "100" then 
the benefit from a very fast answer in 
two seconds does not offset the irri­
tation of waiting 20 seconds, which is 
twice the usual time. 

It is possible to construct empirical 
relationships between TTA and PCA -
at a specified threshold - for calls 
which are answered at random as at a 
cord board where operators answer 
signals unselectively rather than 
favouring (or shunning!) ones which 
have been waiting a long time. It is 
also possible to derive a different rela­
tionship for calls which join a queue 
and are answered successively. 

But let us look at how the total quan­
tity of operator work at the switch­
board, measured in November 1977, 

and the latest data available, is 
divided in proportion to the relative 
size of the six divisions of the servic'e. 
This traffic is measured in valued 
calls, a work measurement unit which 
dates from before the First World 
War, and enables di!Terent types of 
transaction, taking different unit 
times to handle, to be aggregated 
together. This allows, for example, for 
the fact that, an average, directory 
enquiry transaction takes less time to 
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Operators at works on cordless switchboards of the type which have been installed 
at exchanges throughout the country in recent years. 

handle than operator facility calls. 
The trend, in fact, is for DQ traffic to 

grow at about eight per cent per 
annum, following the growth of the 
system, whereas "100" level traffic, 
now largely made up of facility calls, 
is static or contracting. A highly tenta-

tive extrapolation of present trends 
suggests that in three years time the 
breakdown could be as illustrated 
below. To some extent this trend calls 
in question the accepted measures of 
operator answering performance. On 
weekdays there are already many 

SWITCHBOARD OPERATING 
WORl<LOAD BREAl<DOWN 

NOVEMBER 1977 

Wlfl<Ol\Y - 0800-IRUO 
MON flll 

1982 

All 
.. OTllCll 

llMLS 



A modern DO bureau with its open plan layout and office type furniture. 

more calls to DQ than to "100" and 
callers wait much longer for an 
answer although individually each DQ 
call is handled more quickly. 

Two other factors of importance are 
the way in which answering perform­
ance is measured, and the targets 
which are set. For most inland AMCS 

the answering performance, and many 
other aspects of the quality of opera­
tor and automatic service given to cus­
tomers, are measured by remote ser­
vice observations. Observers drawn 
from the Assistant Supervisor grade 
sit at consoles connected by tapping 
circuits arranged so that a random 

INLA ND CONTROLLING OPERATING WORI< 

Estimated breakdown by call type in 1978/79 

sample of calls to the operator is moni­
tored. Service observations, used to 
monitor key aspects of the call connect 
service, are an important and costly 
aid to management. Altogether the 
function employs about 550 people in 
110 centres up and down the country, 
at an annual cost in the region of 
about £4 million. 

Despite this expenditure, a major 
share of which has still to be devoted 
to monitoring the automatic system, 
observations of the automanual ser­
vice are incomplete. No observations 
are taken on the EQ service, nor, 
except at local discretion for special 
purposes, are observations taken on 
AMCs which have five or less positions 
staffed in the busy hour. This is 
because of the difficulty of getting a 
useful sample from the population of 
calls using existing technical methods. 
But it means that observations on 36 

out of the total of 295 AMCS do not 
normally appear in Area, Regional 
and National summaries. Even where 
observations are taken, coverage is 
limited to the period 0800 to 2030 

Monday to Friday. 
The problem in taking observations 

in the through-night period or Sun­
days, for example, is clearly not only 
one of sample size but also of high cost 
and the unsocial hours which 
observers would have to work. It could 
be argued that since so few calls are 
made at these times the service is ex­
perienced by few customers and so its 
quality is less important. The calls, 
however, are probably more impor­
tant to the customer to be made at 
that time in the first place. 

When an operator answers, the cus­
tomer wants a facility call or the 
answer to a directory enquiry, pro­
vided precisely, quickly and cour­
teously whatever time of night or day. 
In reality about 20 other factors on 
how well the call is dealt with are sep­
arately observed including measures 
of calls not connected because of fail­
ings of the caller, the destination cus­
tomer, the automatic network and the 
operator. Also listed are procedural 
and charging irregularities. And it is a 
fact that although "well handled" 
calls are identified and measured, they 
are defined in terms of procedures and 
take little or no cognizance of the style 
and attitude of the way the operator 
deals with the caller and many other 
possible areas of improvement. But 
that is an area which will be discussed 
in a future issue ... 

PO Telecommunications Journal. Spring 1979 

27 



Mrs Gillian Evans, (right) Area Nursing Officer in the Occupational Health Service uses a MAVIS machine for testing 
the eyesight of a potential VDU user. 

Keeping an eye on VDUs 

VISUAL display units (vous) are 
probably the most significant innova­
tion on the office scene since the intro­
duction of dictation machines. Yet 
although they have been used in this 
country for about 15 years it is only 
very recently that they have aroused 
any comment in the health field. 

In the last few years, their use in a 
wide variety of work situations has 
highlighted for employees, manage­
ment and unions some possible prob­
lems which have led to considerable 

comment in the national, medical, 
scientific and technical Press. Some 
has been objective, much highly sub­
jective and a little so biased as to be 
frankly ludicrous. Since the use of 
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vous will continue to increase it seems 
reasonable to attempt to get the sub­
ject into perspective. 

Basically, a VDU is any device which 
presents a visual image and thus a 
blackboard or a cinema screen would 
qualify. In current terminology how­
ever, the VDU has come to mean a self­
contained projection device using a 
light beam or cathode rays to generate 
a picture or other symbols - such as a 
domestic television receiver. 

In industry the VDU is a computer 
terminal device - a screen with an as­
sociated keyboard. Through cables it 
gives remote access to computer sys­
tems and therefore allows some of the 
functions available in the computer to 

be extended to individual users. And it 
is here, in the individual office, that its 
use is extending so rapidly. 

A great deal of work had been put 
into the various aspects of VDU design 
and when the London Airport Cargo 
Electronic System (LACES) was set up 
by the Post Office, expert advice was 
obtained from the Royal Radar Estab­
lishment, Medical Research Council, 
Institute of Aviation Medicine, Cen­
tral Electricity Research Laboratory, 
Post Office Human Factors Group and 
several manufacturers, with particular 
reference to the problems of eye 
"strain", mental fatigue and radia­
tion. At this stage the scene was one of 
orderly, careful research and develop-



ment associated with the increasing 
use of vous without any significant 
health problems becoming apparent. 

In April 1975 it was learned that a 
report had been issued by the Chief 
Medical Officer of the French Post 
Office which was alleged to conclude 
that nobody over the age of 45 should 
work at a VDU, nobody should work 
with one for more than four hours a 
day and that before beginning work, 
all operators should have a "full oph­
thalmological examination". These 
statements received extensive press 
coverage and once a copy of the report 
had been obtained, and translated, it 
soon became clear that the· press 
reports had been incomplete and inac­
curate. 

Firstly the study had only been con­
cerned with the training of VDU opera­
tors and the statements about age and 
daily hours referred only to this situ­
ation. Furthermore the report made it 
clear that no damage to eyesight or 
other physical disease had been found 
in the study. The report did, however, 
agree with the views already expressed 
in this country that the ergonomic 
aspects of VDU work were extremely 
important. 

Meanwhile advice had been sought 
from experts in the visual health field 
such as the Institute of Ophthalmo­
logy, the Faculty of Ophthalmologist!<, 
the Association of Optical Practi­
tioners and the Optical Information 
Council. All agreed that the use of 
vDus as such would not damage eye­
sight and that acceleration of the nor­
mal ageing process was highly un­
likely. It seemed, however, that no 
specific study had ever been under­
taken to confirm this view. 

Apart from the fears that use of VDUS 

might adversely affect visual acuity 
there are a number of other potential 
hazards to health which have some­
times been raised. Inevitably, in view 
of early concern regarding radiation 
when domestic television sets were in­
troduced on a large scale, the spectre 
of radiation from vous has been 
raised. 

In the Post Office large numbers of 
vous have been monitored for ionising 
and non-ionising radiation with "nil 
detected" results. 

The problem of photic epilepsy arose 
in the early days of television and was 
recognised to be frequency related, in 
that low frequency or coarse flicker -
for example from a badly adjusted set 
- was more likely to cause fiicker­
induced photic fits in susceptible sub-

· 

jects. Fortunately the "refresh rate" 
of the modern VDU screen is at least 50 

Staff in Newbury Telephone Area use VD Us to key in details of phone bill payments, 
direct from customers' counterfoils. 

Hz as opposed to about 25 Hz for the 
domestic set. The likelihood therefore· 
of flicker-induced fits due to viewing a 
VDU screen is extremely remote. 

Predictably a wide range of subjec­
tive or "psychological" symptoms has 
been reported, such as tiredness, head­
aches, giddiness, nausea, irritability, 
anxiety and depression. There is no 
evidence to link the incidence of these 
symptoms directly with the viewing of 
a VDU screen, but poor ergonomic de­
sign and working arrangements can 
certainly aggravate or even cause 
fatigue and its associated subjective 
symptoms. 

One area in which a problem was 
recognised early on with the introduc­
tion of vous was that there were a few 
people whose spectacles were of a focal 
length unsuited to the distance from 

the eye to the screen. This can be dealt 
with by a reading correction specific 
for the viewing distance for VDU oper­
ation, or provision of sufficient flexibi­
lity in the system to allow the screen 
to be moved closer to the operator 
rather than vice versa. 

From the practical considerations it 
seemed that the bifocal spectacle 
wearer might be in greater difficulty, 
because people wearing such glasses 
might tend to adopt a fatiguing head 
posture with resulting headaches, 
neck pains or discomfort. This 
appears to have caused little trouble in 
practice. 

The ergonomic aspects of work with 
vous are also of great importance, and 
can be divided into certain important 
areas, to which particular attention 
should be paid, su�h as heating, venti- 0 
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lation, lighting, and the type of seat­
ing allowing a comfortable and effi­
cient post4re while v1ewmg the 
display. 

The display itself should be consid­
ered in terms of viewing distance, 
screen tilt, display size, character clar­
ity, colours of image and background, 
and contrast and luminosity. With 
many characteristics of the system it is 
advisable, wherever practicable, for 
the operator to have a degree of con­
trol over, say; brightness and position­
ing of the screen. 

Since the use of VDUS is now wide­
spread in most European countries, 
there has been and continues to be co­
ordinated co-operative investigation 
intq all the aspects of VDU work. Pro­
jects are in progress at the Universities 
of Berlin, Vienna, Paris and in the UK 

at Loughborough. 
The research teams at �ough­

borough and Berlin are sponsored by 
IFRA (Inco Fieg Research Association), 
an international organisation based at 
Darmstadt, West Germany, which 
specialises in newspaper technology. 
In turn IFRA liaises closely with VDU 

manufacturers and trades unions all 
over Europe. 

Early in 1978 a meeting of more 

than 100 European experts in Geneva 
reported that working with VDUS for 
eight hours caused fatigue, dizziness, 
and in extreme cases, claustrophobia.· 
Unfortunately only the Dutch, French 
and Relgian medical and technical 
experts were invited and those from 
the UK, Sweden and West Germany, 
where a great deal of work has been 
done, were not. The research director 
of IFRA has subsequently stated that 
continued co-operation between all 
countries is essential and that in the 
near future there would be several 
pamphlets issued on the human 
aspects of work with VD Us. 

In view of the lack of formal studies 
into the visual aspects, the Post Office 
decided in 1977 to set up a long term 
investigation over a five-year period in 
the Telecommunications Business. 

The trial involves the sight testing of 
450 vou operators and a control group 
of similar size, matched for sex, age 
and grade. The comprehensive testing 
of visual function, including acuity, 
accommodation, muscle balance, is 
being done for the Occupational 
Health Service by ophthalmic opti­
cians and ophthalmologists with the 
results presented on a standard form 
agreed with the Association of Optical 

Practitioners. Re-testing will be car­
ried out after three years and again 
after five years. Initial testing has 
been completed and although no 
results will be available for at least 
five years they should.eventually settle 
the emotive question of whether or not 
VDU work adversely affects eyesight. 

lt may seem strange that so much 
concern has been generated over a 
task which involves looking at what is 
basically a small television screen. 
There are, however, differences in the 
two situations - some good, some bad. 
Watching a domestic television set in­
volves freedom of choice - operating a 
VDU at work does not. 

Against this, the quality of the dis­
play on a VDU is superior in most re­
spects to displays produced on domes­
tic colour television sets, when both 
are correctly adjusted. At present 
there is no objective evidence that 
working with vous constitutes a 
health hazard, but the ergonomic fac­
tors of the total work situation do un­
doubtedly merit continuing attention. 

Dr P. Gilbert, is Principal Medical Officer 
for Post Office Telecommunications. 
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Figure s in brackets indicate p erformance during the previous quarter (Jul\:J to September 1978) 

Local automatic telephone 
service 

STD automatic telephone 
service 

Repair service 

Inland telephone operator 

service 

International automatic 

telephone service (IDD) 

International telephone operator 
service 

Calls connected successfully 

Calls which obtain 'engaged' or 'no reply' 

Calls that fall due to the customer 

Calls that fall due to the Post Office 

Calls connected successfully 

Calls which obtain 'engaged' or 'no reply' 

Calls that fail due to the customer 

Calls that fail due to the Post Office 

Yearly fault reports per telephone 

Fault reports cleared by end of next working day 

Calls answered within 15 seconds 

Calls connected successfully 

Calls that fail in the international automatic exchanges 

Calls that fail due to other causes 

Calls answered within 15 seconds 

• Figures are based on July and Seplernber No records were available •n J\llgusl as a result of 1ndus1rial action 
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National averages 

83.2% (63.3%) 

28.4% (28.2%) 

6.9% (7.0%) 

1.5% (1.5%) 

63.9% (63.5%) 

24.7% (24.0%) 

8.2o/o (8.7%) 

3.2% (3.8%) 

0.65% (0.56%) 

68.5% (34.8%) 

86.4% (82.7%) 

37.6% (37.1%)' 

4.9% (5.4%)' 

57.5% (57.5%)' 

59.5% (32.0%) 



When editing a message it helps to 
see what you're doing •••• 

. . . . and the Transtel VDU attachment 
does just that. 

The operator can prepare messages on the 
VDU which acts as 'a window into the 
electronic memory' of the 8315 ASR teleprinter. 

Messages can be altered instantly by deleting 
or inserting words or even whole paragraphs 
and the text re-justified to avoid broken words 
at the touch of a button. 

The VDU can be used to prepare messages 
whilst previously recorded messages are sent 
to line, saving valuable time. The VDU can be 
used even when an incoming message is being 
received ori the in-built printer. 

• Microprocessor control. 
e High quality dot matrix printout. 
• Multicopy on standard paper 
•Speeds up to 30 cps. 
• 8000 character memory. 
• Full word editing capability. 
•Telex or Private Circuit operation. 

Transtel Communications Limited 

Mill Street, Slough, Berkshire SL2 500, England 
Telephone: Slough (0753) 26955 Telex: 849384 
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Winters bitter grip 
WITH the scent of spring firmly in the 
air and the promise of summer not too 
far away, most memories of the long, 
hard winter have now passed into the 
pages of the history and record books. 

But, wherever statistics and extremes 
become a talking point in the years to 
come, the winter of 1979 is one that is 
bound to be quoted. In Post Office 
Telecommunications terms it was one 
where Scottish THQ suffered a burst 
pipe and serious flooding in Cale­
donian House; where the temperature 
plummeted to minus 25 degrees Centi-

grade at Carnwath, Lanarkshire- and 
where a dozen staff at Goonhilly satel­
lite station worked their longest shift 
ever - three days - because their relief 
crew could not penetrate· heavy snow. 

In Kent, gales whipped up a 40 foot 
wave over She�rness sea defences and 
the telephone exchange suddenly 
became an island outpost surrounded 
by sea water. Staff worked day and 
night to keep water levels below live 
racks and power su.pply equipment 
and further north round-the-clock 
efforts of engineers and other staff 

averted a complete shutdown of York 
exchange. Repair crews worked 
through New Year holidays to clear 
18,000 faults in the Newcastle-on­
Tyne area; and finally with the advent 
of the thaw- came flooding! 

It was a winter which produced a 
fine crop of Christmas card pictures 
and a bumper season for snowballers, 
but it also called for great determina­
tion and effort from Post Office staff to 
keep communications open. 
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STAMP OF-APPROVAL FOR 
CRITTALL CONSTRUCTION 
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'Only the best' was the directive. So Crittall's won the stamp of 

approval for design and installation of curtain walling at the P.O. 

Tower. And Crittall's are readily available to discuss similar projects. 

To augment vast experience and impressive resources, Crittall's operate 

a national fixing service. 

Clearly, for curtain walling, patent glazing, ventilation equipment and 

roof lights ...... Crittall's come first. 

Seen below are examples of Crittall's comprehensive product range. 

Smoke Ventilation Extraction equipment. 

Above: H.A.L. type. Ri�ht: 'Firelite' type 

-' 

Environmental or smoke-extraction ventilator, 'Firefly' type. 

Canning Town Sorting Office, London; patent glazing and curtain 

walling by Crittall Construction. 

CRITTALL 
CONSTRUCTION LTD 

Halfords Lane Smethwick Warley West Midlands 866 1 BJ 

Telephone: 021 558 2191 Telex: 337525 
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Prestel goes public 
Prestel, the Post Office's viewdata system 
which enables people to call up informa­
tion over their telephones and have it dis­
played in words and diagrams on their 
television screens, has become the first 
such system in the world to be offered to 
the public. 

Initially only available to residents of 
London, it is planned to be extended to 
Birmingham, Manchester and Edinburgh 
later this year with coverage of the. rest of 
the country following progressively during 
the next few years. 

At present about 150;000 screen "pages" 
covering a wide range of subjects are 
available and information ranging from 
weather reports and train timetables to 
share prices and car buying guides is pro­
vided by more than 100 organisations. · 

The first Prestel sets are currently being 
demonstrated at selected television show­
rooms in London and eventually these will 
be made by all major British television 
manufacturers for distribution through 
most retail and rental organisations. Coin­
operated sets are also being installed in 
public buildings throughout the capital. 

The Post Office has already been exploit­
ing its world lead with sales of the tech­
nology involved to West Germany, the 
Netherlands, Hong Kong and the USA. 
Further negotiations with other countries 
are also underway. 

IPSS launched 

Another world first has been achieved by 
the Post Office with the launch of a public 
intercontinental packet-switched data ser­
vice formally inaugurated by Mr Peter 
Benton, Managing Director, Telecom­
munications. 

Packet-switching, in which data is trans­
ferred in self-contained, self-addressed 
blocks or packets, means that customers' 
terminals no longer need to be compatible 
with those of the databank computers. lt 
also provides a high degree of efficiency 
between individual users sharing the in­
ternational network. 

Contracts 

Standard Telephone & Cables Ltd -
£6 million for more than 200,000 Trim­
phones including the standard rotary dial 
model and new, batteryless pushbutton 
style recently introduced nationally. 
Motorola Communications -£1 million 
for the supply of 5,000 radio paging units 
and terminal extension equipment. 
Multitone Electric Co Ltd - £1 million 
for a further 10,000 RB 11 lc pocket radio 
paging receivers for use in the London 
and Thames Valley paging services. 
GEC Computers Ltd - £66,000 for a 
GEC 4070 computer system to be used in 
the investigation and design aspects of 
paging control equipment. 

Redifon Telecommunications 
£750,000 for VHF pagi1ig transmitters to 
be used in the proposed national introduc­
tion of radio paging. 
Plessey Electronic Systems - £70,000 
for a PRO 1100 MK II radio relay system 
for offshore link equipment. 
GEC-Ellliot Process Automation Ltd -
£42,000 for a further 295 Teledata signal­
ling units. 
Birkbys Plastics Ltd - £1 million for 
supplying telephone mouldings. 
Plessey Communications & Data Sys­
tems Ltd - £4 million to include 23,250 
10-line and 11,800 20-line key-and-lamp 
systems, 350 PADXS and· two Strowger tan­
dem PAnxs for use by the Royal Air Force. 

New appointments 
The new Deputy Managing Directors, 
Telecommunications, to take up their 
appointments in July are Mr John 
Harper, currently Assistant Managing Di­
rector and Mr John Whyte who is Senior 
Director, Development.' 

The new Senior Director, Network, will 
be Mr Ron Rack, Director, Service 
Department and Mr Gordon Pocock, Di­
rector, Marketing Department, will 
become Senior Director, Customer Pro­
ducts and Services. The appointments fol­
low the retirement' of Deputy Managing 
Director, Mr Kenneth Cadbury and Mr 
Ron Martin, Senior Director, Customer 
Services. 

Other appointments following retire-

ments and organisational changes have 
resulted in Mr Michael Morris, formerly 
Director, Management Services, becoming 
Director, External Telecommunications 
Executive, and Mr Eric Forbes taking 
over the Chairmanship of the South West 
Telecommunications Board from Mr Tre­
vor Urben who has retired. 

Four new models 

Post Office Telecommunications displayed 
four new phones at this year's Ideal Home 
Exhibition in London. The new models 
extend the range to 19 styles, and include 
a contemporary, leather covered variation 
of the popular Trimphone - the Delta­
phone, and the Classic - a replica of the 
Victorian pattern. 

For racing fans 
Horse racing fans in London can now get 
race-by-race results by dialling 168. This 
new service is provided with ·information 
from the William Hill Organisation and 
runs Monday to Saturday - covering 
major meetings each day. 

The names and starting prices of the 
winner and place horses, the name of the 
favourite, the number of runners and non­
runners are given and updated race-by­
race. At the end of the day there is a 
results summary. 

Sickness figures 
The average Post Office employee has a 
sick rate of some 15 calendar days per 

The range of telephones on show at the Ideal Home Exhibition (See 'Four new models') 
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year - a record better than most other in­
dustrial organisations. These are the find­
ings in a report for 1977-78 pre�entf'd by 
the Corporations's chief medical officer, 
Dr Peter Taylor, and based on a sample of 
24,5 54 staff. 

Overall comparisons with available 
national figures and with rates from other 
industrial organisations show that Post 
Office sickness absence is at a relatively 
low level. 

The year saw a rise of five per cent in the 
overall sick rate of Post Office staff com­
pared with the previous year. This was 
more marked among telecommunications 
staff than those on the postal side and in 
women more than men. 

In the Post Office as a whole almost one 
quarter of men and 16 per cent of women 
employed throughout the year took no 
sick leave of any sort although the sick 
leave trend among younger staff was 
upward. 

Television campaign 

The Post Office's External Telecommuni­
cations Executive is launching a vigorous 
advertising campaign to promote in­
creased use of international facilities. The 
aim is to publicise spare international 
capacity available during those hours not 
used to the full by the nation's 
businessmen. 

Market research has shown that few cus­
tomers realise how low overseas call costs 

can be. The three year campaign begins 
with seven "bursts" of television advertis­
ing, initially with 30-second commercials 
later expanding to 4 5-second spots. 

Alarm calls 
Recently released figures show that some 
7,500,000 calls are made to the Post 
Office's telephone alarm service every 
year. For 24p customers can arrange with 
the operator to be rung at a set time day 
or night making the service useful not 
only for the popular "wake-up" calls but 
as a reminder for any important task. 

Better business phones 
The Post Office's new all-electronic office 
phone system is expected to become avail­
able next year. The new equipment uses 
microprocessor control to provide small­
to-medium sized businesses with a wide 
range of new facilities previously only 
available on the large "tailor-made" PABX 

installations supplied by private industry. 
Known as Customer Digital Switching 

System No 1 (cossl), the new equipment, 
together with the Small Business System 
(s11s) announced recently, will enable the 
Post Office to offer a comprehensive range 
of advanced office phone systems match­
ing the best in the world. 

Paying with stamps 
A new "instalment" method of paying 
telephone bills with special telephone 

stamps costing £1 each, has been made 
avail'<lble by the Post Office together with 
free cards for holding the stamps. 

\'\/hen presented for payment too few 
stamps will need to be made up to the cor­
rect amount of the bill with cash or 
cheques, and if there is a surplus, stamps 
will be credited for future use with the 
issue of a fresh card and stamps to the 
value of the excess. 

More trunk calls 
Latest Post Office figures show that Bri­
tain's telephone users made 741 million 
trunk calls in the last quarter of 1978. 
This was an increase of 70 million calls, a 
10.4 per cent increase over the same 
quarter in the previous year. Nearly 98 
per cent were dialled direct by customers 
using Subscriber Trunk Dialling (STD). 

Rally by phone 
Telephone progress reports and general 
information went nationwide for the first 
time during this year's Mintex Interna­
tional Car Rally. Previously a telephone 
information service had only been avail­
able to subscribers living in the north-east 
of England. 

Recordings began three days before the 
start of the rally, featuring news and in­
terviews with drivers. Tapes were changed 
every four hours and with the rally under­
way, included regular position movements 
until the finish. 

PLYMOUTH 

POLYTECHNIC 
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HONOURS DEGREE IN COMMUNICATION ENGINEERING 
Enhance your career opportunities by studying 
for a degree in this interesting and rewarding 
field of engineering. 
Plymouth Polytechnic offers a 4-year sandwich 
course to students with satisfactory 'A' levels, 

ONC/OND. C & G or equivalent quahf1cat1ons. 
Sponsorship and grants are available. 
For further 1nformat1on contact: 
Heed of Communication Engineering, 
Plymouth Polytechnic. 

Drake Circus, Plymouth, Devon. PL4 BAA 

ETRI 
Precision built fan units for 

heat transfer in the 

Electronic- Electrical and Military Industries 
Operating on 50/60Hz 
400Hz or D.C. 

ETRI FANS, 3 Guildford Road, 

Horsham, Sussex RH 12 3JT 
Tel. Horsham (0403) 68797 



Quality Controlled 
GENERATING SETS ··----

Power Plant 426 Package Type 1/44-35·2 kW 

.... up to 1000 kW or 
higher loads in multiples. 

44 kva. Powered by Perkins 6·354 diesel 
engine. Installed at an automatic telephone 
exchange. Typical of many sets produced for 
the Post Office. 

ELEQUIP LTD. 

Over 35 years experience in the 
manufacture of generating sets 

and control equipment. 

Co
0
ntrol Panels -Automatic mains failure - Custom buill 

Typical control con­
soles for controlling 
3-1250kw gas tur­
bine driven alterna­
tors complete with 
fully automatic syn­
chronising, alterna­
tor and turbine alarm 
annunciator. 

WIGSTON, LEICESTER LE8 2YN. 
Tel: 0533-772711 Telex: 341263 

Mcmbor of tho 
Association of 
British Generating 
Set Manufacturers 

Designers and manufacturers of multi-motor 
starter boards, distribution boards, automatic 
process control systems, and outdoor control 
kiosks. DOULTON ENGINEERING GROUP 

Si�gleordual 
direct or buffered ... -lmrrnrr�F�ee�d�b�a;c:k�D=ata cartridge tape systems are a convenient reliable means of data 

storage. They are available with the latest recording features; single 
or dual drive; direct or buffered interface; serial or 

:8 parallel input/output etc. 
: 0 8 The system has already been selected for use by 

Jmajor international organisations for the most 
� advanced telecommunication projects. 

[..;,;;;:,�F==4t="==--� 1 So if you require a system that is a flexible and 
economic medium for data logging, programme 
storage or data processing, contact us for .......,,...._ ...... further information. 

Feedback Data Limited, • 
Bell Lane, Uckfield, Sussex. TN22 lPT. Tel: (0825) 4222/3 Telex: 95607 Cables: FB Data Uckfield . 

. · .. car�ridge tape systems from Feedback Data 
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When you say that the telephone 
. system revolves round us, 

Im 
you've put yourfinger on it 

I 1 \'ii I 
A major supplier of telephone dials to the British Post Office EMI Sound and Vision Equipment. 252 Blyth Road, Hayes, Middlesex, England 

ELECT RONIC CONVERSION 
EQUIPMENT 

* Transvertors 

*Power Frequency 
Changers 

*DC to DC Voltage 
Convert ors 

*AC-DC Power 
Units 

Valradio Ltd., Browells Lane, 
Feltham, Middlesex, England. 

Tel. 01-890 4242 & 4837 
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Information Studies 
Autumn1979 

Conference 
Programme 

During the months of September, October and 
November, in London and at the NEC, Birmingham, 
conferences from one to three days duration, will be 
held on the following subjects. 

Data Network Architecture: a user perspective 
Business Travel 
European Telecommunications Tariffs 
Teletex - the way ahead for electronic mail? 
Towards the automated office: the next steps 
Post Office Telecommunications 
IBM - the European telecommunications 'impact! 

If you would like to receive a brochure on any or all of 
these events please drop us a line, 'phone or send a · 

telex. Any of these media may, of course, also be used 
for participant registration. , . 

ISL Information Studies Ltd., Regal House, Lower Road, 
Chorleywood, Rickmansworth, Herts WD3 5LQ. 
Telephone: Chorleywood (09278) 4244 
Telex: 262284 Ref 2910 



Internal telephone directory updating and 
�-- ,_�--· production problems? 

'{"'.JL----:-. 
" , .. 

. . . ' 
. 

We are pleased to be associated with the Post Office in the construction.of 

telephone exhanges and other Post Office buildings on Merseyside 

P.O. BOX 93 
DRYDEN STREET 

LIVERPOOL 
L69 5AA 

PHONE 
051 -207 4949 

(20 LINES) 

How do you deal with dust you 
can't reach or shouldn't touch? 

OMIT PLUS has been developed for just this purpose. It is an 
aerosol vapour jet cleaner with the special advantage that liquid 
propellant cannot be expelled from the can. This·makes OMIT 
PLUS suitable for use on the most sensitive equipment and the 
most delicate surfaces. 

OMIT PLUS fills a need in hundreds of fields. Try it in your 
business now, and prove its benefits for yourself. 

ln'o lee Quality Products for users of 
I ' J • Business and Scientific Equipment 

INFORMATION SECURITY LIMITED 
62 Gloucester Crescent, London NW1 7EG. 
Telephone 01-485 7274 Telex 28604 ref. 2755 
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A Thorn Ericsson PABX can provide over twenty aids �:� 
to efficient communications. Here is one of them 

Automatic 
Transfer 

After an incoming call has 
been routed to an extension 
by the operator, the 
extension can transfer the 
call automatically to another 
extension by use of the service 
button on the instrument. 
To avoid a 'lost' call. special 
safeguards have been 
built into the system. 

( 

A Thorn Ericsson PABX can be built 
up with extra lines. extensions or 
facilities as traffic needs increase. 

,,,,, Other facilities available include: 
"''" 

Barred Extensions (stops unauthorised 

calls). Hold for Enquiry. Repeated Enquiry. 

Camp-on Busy, Call Announcing. Trunk 

Offering. Parking Incoming calls, Automatic 
Transfer. Night Service 

xiv 

Planning ahead with a Thorn 
Ericsson 561 or 562 PABX will 
give you that efficiency and 
flexibility that is a real investment. 

Contact: PABX Division. Thorn 
Ericsson Telecommunications 
(Sales) Ltd., Viking House, 
Foundry Lane, Horsham. Sussex. 
Telephone Horsham 64166. 

THORN 
ERICSSON 

J_ 
TIIORN 

w 

(Three methods). Inter PABX connexion 

(Private wires). Group Calling, Direct 

Dialling-in, Automatic Call Back and 

many more 

r------------1 
I SAVE TIME. Simply clip this coupon to I your letter heading and send to 
I Thorn Ericsson, Freepost, Horsham, Sussex. I 
I No stamp needed I 
I 

Name I 
I I 
I Please arrange for me to have: 

O f details of PABX's 

I A technical adviser (appointment 0 I I A Demonstration of PABX 0 I 
L--------------' 



Build better lines of communication 

Three examples taken from over 25 buildings completed 

for the Post Office Corporation throughout the U. K. by 

Miller Buckley Construction Ltd. Miller Buckley 

Construction is one of several companies within the 

Miller Buckley Group serving the building industry at 

home and overseas. The Company has a long and 

successful record for the completion on time of 

industrial, commercial and leisure projects. 

Miller Buckley 

Millbuck House, 

Headquarters of the 

Miller Buckley Group. 

Details of services available may be obtained by consulting the 

Marketing Manager at our London Office. 

Miller Buckley Co11�trul:tiu11 Ltd., 
Millbuck House, Corpora1ion Street, 
Rugby CV21 2DW. 
Telephone: Rugby (0788) 74911 

London Office: 
123 East Hill. Wandsworth SW18 208 
Telephone: 01·874 3356 

Northern Office: 
149 Albert Road, Middlesbrough TS 1 2PS 

Telephone: Middlesbrough (0642 ) 43928 

Winchester Office: 
86 High Street, Winchester 5023 9AP 
Telephone: Winchester (0962) 64122 



Total Capability in 
Micro, Minicomputers 

and Peripherals 

CBlfTllONICS . PERKIN· INTEL PE REX HOUSTON KENNEDY A.C.T. DATARAM 
* ELMER * * 

* Magnetic 
Cartridge 

Micro· Prod11cts lltciro- Magnetic PDP·ll 
Matrix processor static Tape Enhance- Core 

Printers V.D.U's Systems Printen Systems menu Memory 

� 
.::;:;. 

.,,,... 
Sintrom Electronics Limited 
Arkwright Road, � 
Reading, Berks. -

._.. 
RG2 OLS 

Tel: (0734) 86464 
Telex 847398 

� 
· � � ·� 

-� 
S!NTROM GROUP 

.. 
.. 

l'o�t Office ·1 dccommunications journal is printed by Alabaster Passmore & Sons Ltd, London and Maidstone, and is published quarterly in February, 
May, August and No\'embcr by the Post Office. 
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