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Particularly versatile because of Its modular structure, 
the single-channel radio link PM 11160 (156-170 MHz) 
allows to connect up the most Isolated places 
with the national and international telephone network, 
or alternatively, it may be employed as a fixed station for 
radiotelephone communications in mobile means networks. 
Its high reliability warrants a constant and safe service 
even in the most difficult environment conditions. 

ITALTEL s.p.a. 
20149 Milan (Italy) -12, piazzale Zavattari - phone 4388 



Approved Burgess Micro Switches and 
Micro Switch assemblies include P 0 

ref SA, SA-3, SA-4, 13A, 13A-2, 16A, 

16A-1, 19A, 19A-1, Gravity Switches 20A, 

20B, 20C. 

�BURGESS 

I 

Burgess Micro Switch Company Limited, 
Dukes Way, Team Valley, Gateshead NE l 1 OUB. 
Telephone 0632 (Low Fell) 877171. Telex 53229. 

London Office: Eastbury House, 
Albert Embankment, SEl. 
Telephone 01 735 7871. Telex 25553. 
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A good design is only as good as its power 
source. And Deac are the only company 
making nothing else but sealed nickel 
cadmium accumulators. So it makes sense to 
talk to the specialists. Incorporate Deac in your 
designs and get the most versatile power source 
available. O Excellent design and technical 
advisory service for customers before and after 
sales O More than 40 different cell types to 
choose from - 1 OmAh to 23 Ah - giving 
excellent versatility of battery design. 0 More 
than a dozen standard batteries from which to 
choose in 6 volt and 12 volt packs. 0 Safe 
against overcharge, overdischarge and reversal 
of polarity. O Operational in any position. 
0 Compact. O Reliable. O 300-500 charging 
cycles (in certain applications 1,000). 
O Physically rugged. O Some types may be 
charged in one hour. O Charger and power 
supply systems supplied. Our literature will 
interest you. 

talk to the specialists 

DEAC 
HERMETICALLY SEALED NICl<EL CADMIUM ACCUMULATORS 

Deac (Great Britain) Limited, 
Hermitage Street, Crewkerne, Somerset. 
Telephone: Crewkerne 3366. Telex: 46331. 
Deac manufacture button cells and their batteries and import 
Varta cells for distribution and for battery construction. 

CC 306C Constant Current 
Automatic Electronic Charger. 
Incorporates timer for pre
selected charging periods from 
1-14 hours with automatic 
cut-off. It will handle 1-30 cells 
in series connection up to 6Ah 
capacity. 



STC Telecommunications 

Joining Europe •.• 

By new undersea telephone cables 
linking Britain with Belgium, with Denmark, 
with Germany, with the Netherlands and 
with the Channel Islands. And new cables 
from the Spanish mainland to the Canary 
Islands and the Balearics. 

Each cable can handle r,840 
simultaneous conversations. More than 
double the capacity of any existing system in 
the world and ten times the capacity of any in 
use only five years ago! 

So when these new cables are laid 
they'll be the most advanced undersea 
telecommunications systems anywhere. 
Under any sea. 

Then, making advances of this sort on 
the sea bed is something STC is used to. 
First with 160-circuit, with 360-circuit 
and with 640-circuit deep 
water systems. 

And by constantly coming 
up with new ideas incorporated 
in systems of advanced design 
STC intends to 
maintain 

an associate of 

ITT 

its leadership in the field of repeatered 
submarine cable systems. 

Not only providing submarine cables, 
repeaters, equalisers and terminal 
equipment, STC also offers an overall 
capability for systems planning, for 
project management and for 
systems implementation 
anywhere in the world. 
Standard Telephones and Cables Limited, 
Submarine Systems Marketing and 
Projects Division, North Woolwich, 
London, E.16. England. 

Submarine Systems Group STC 
ll1 



STC Telecommunications 
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Why hot take advantage of the flexibility afforded 
by Pulse Code Modulation Equipment to increase the 
circuit capacity of your existing cable network 7 

Add the system to high growth routes, or transfer 
from one route to another, as traffic requirements demand. 

STC has supplied PCM systems to many countries 
throughout the world. 

STC also specialises in Frequency Division Multiplex, 

an associate of 

ITT 

Coaxial Cable and Microwave Systems, offering 
installation, commissioning, training and maintenance 
services. STC is backed by the global resources 
and experience of ITT. 
For more information write to: Standard Telephones 
and Cables Limited, Microwave and Line Division. 
Basildon. Essex, England. 
Telex: 99101 (STC Basildon) 

world-wide telecommunications and electronics STC 



STC Telecommunications 

Last year the Post Office told us 
exactly where to put our switching systems. 

Info their new transit switching 
network. To make more 'phones available 
all over the country and give an even faster 
more efficient telephone service. 

The British Post Office knows STC 
produces all three kinds of telephone 
exchanges: step-by-step, crossbar and 
electronic. All available for director, 
non-director or transit switching. And as 
we' re one of their major suppliers all our 
systems are designed to integrate with the 

British network. We have a specialised 
installation team to supply complete 
working exchanges, too. 

So it's hardly surprising that people 
keep telling us where to put our systems. 

For further information contact: 
Standard Telephones and Cables Limited, 
Telephone Switching Group, 
Oakleigh Road, New Southgate, 
London N.11. 

Telephone: 01-368-1234. 

an associate of 

ITT worldwide telecornrn unications and electronics STC 
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Our phone is your 
f Ortune Every Deltaphone your subscribers rent means 

more profit for you. And Deltaphone has a 
• modern shape and comes in colours to blend 

with any colour-scheme. 

an associate of 

ITT 

That's why so many people want one. 
There is no extra outside plant investment and 
maintenance is easy. 
Let us help you make your fortune. 
STC Subscriber Apparatus & Acoustic Division, 
Standard Telephones and Cables Limited, 
Oakleigh Road. New Southgate, London, N.11. 
Tel No: 01-368 1234. Telex: 21917 

wmld wide communications & electronics STC 



STC Telecommunications 

Listen. 

an associate or 

ITT 

STC headsets are light as a feather. 
And beautifully comfortable to wear. 
Hardwearing to the point of being 
indestructible. 
Yet inexpensive. 
So it's not surprising that PTTs 
the world over are using them. 
When you want headsets, use ours. 
You'll be glad you listened to us. 
STC Subscriber Apparatus 
and Acoustic Division, 
Standard Telephones and Cables Ltd, 
Oakleigh Road, New Southgate, 
London N.11. 
Tel. No: 01-3681234. Telex: 21917 

STC 

Put Hatfield 
to the test 

.... -

The Hatfield range of Transmission Test 
Equipment includes the Psophometer 
Type 1000 which is specified by the Post 
Office. Th is rugged battery operated unit 
incorporates sol id state circuitry through
out and is designed for measuring flat or 
weighted wide-band noise. 

The Milliwatt Test Set Type 747 gives 
laboratory accuracy in portable form 
making it unnecessary for more than one 
instrument to standardise signal levels on 
75, 140 and 600 ohm circuits. 

Send for full details of Hatfield Trans
mission Test Equipment and a copy of 
our Short Form Catalogue. 

HATFIELD 
forward thinking 
in electronics 

Burrington Way. Plymouth PL5 JLZ, Dovon. 
Toi. Plymouth (0752) 72773/4 Grams: Sigjon, Plymouth. Telex: 45592 
South· East Asia: for prompt se1vice and de/Ivories, contact: 
Ha11;c1d lnstrnmcnls (NZ) Lid .• P.O. Box 561. Nap;er. New Zealand. 

Vil 



The Plessey Tape Transmitter Type TAA 70 is designed 
for desk mounting. It provides facilities for reading 
punched paper tape and for generating automatically a 
series of characters to precede (Start of Message) and to 
follow (End of Message) the actual tape transmission. In 
addition it automatically inserts the Transmission 
Identification. 

The equipment comprises two electro-mechanical 
tape readers and an electronic telegraph character gen
erator operating to 5 unit CCITT No. 2 alphabet, over the 
range 45-130 bauds in either free run or pulse 
release mode. 

When the unit is switched on following the loading of 
·punched paper tape into either of the readers, a series 
of telegraph signals is transmitted to line, comprising a 
start signal, a number of preset characters, (SOM) 
circuit or channel identity and transmission serial 
number followed by the characters on the tape and an 
optional furlher set of characters (EOM). 

The two readers operate independently or alter
nately. If tape is loaded into the second reader, trans
mission .from it automatically follows the first and the 
message is preceded by the Start signal and SOM format 
as outlined above. 

An electronically generated ''Cancel Transmission'' 
text is provided under operator control. This function is 

• ��,��:,��.�g�=����=!=� 
Vlll 

inhibited during the transmission of the Start signal and 
SOM format, so that a message can only be cancelled 
during the actual transmission of a message tape. 

A ''Break Transmission'' push button is also provided 
to stop transmission at the end of the character being sent. 
When released, transmission restarts at the next 
character. 

Facilities are provided for generating a Test Message 
during circuit testing and an optional feature provides 
for automatic transmission of the Test Message every two 
minutes in periods of no traffic. 

For further information please fill in the coupon. 

... -----------, 
I Please send me further information 

I on the P lessey T AA 70. I 
I �� 

I Position 

I Address I 
I Telephone Extn. I 
I PT14 I Plessey Electronics 

I 
Automation & Transmission Divisions 

I Sopers Lane, Poole, Dorset, England BHl7 7ER 

LTelephone Poole (02013) 5161. Telex 41272 .J -----------
� PE(A)360 



TYPE 62 10' 6" 
9' 

FULL RANGE 
7' 6" 

7 TO 14 DAY DELIVERY 

6' 

3' 

HIGH PRECISION MECHANICS 

TELECOMMUNICATIONS 
MECHANICS 

P.O. APPROVED 

IMMEDIATE QUOTATIONS AND 
TECHNICAL SERVICE 

P.C.M. TRANSIT JIG DATEL MODEM 

CRAY ELECTRONICS LTD 

3' 

FOR INSTRUMENT ELECTRONIC 
AND AUTOMATION INDUSTRIES 

SHELF ASSEMBLIES 

TELEX 

UNITS 

THAMES ROAD, CRAYFORD, KENT 
TELEPHONE: CRAYFORD 29251 

lX 
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Telephone Cables Ltd., Dagenham, Essex, England. 
Tel: 01-592 6611. Cables: Drycore Dagenham. Telex: 896216. 

Many of our proudest 
accomplishments are, by 
necessity, concealed. 
The one and a half million 
pair miles of insulated 
conductor we produce every 
year is laid underground 
in networks throughout 
the world. 
Depths of hidden quality are 
reflected, too, in the stringent 
tests our cables undergo. 
Each pair or quad is 
subjected to up to 13 tests 
before sheathing. And 19 

afterwards. 
Moreover, we offer a 
worldwide advisory service 
that's ably equipped to 
undertake the complete 
development and installation 
of any type of tele
communication cable network. 
Underground. And underwater. 
If you feel we can be of help, 
contact us. 
TCL is the largest 
company in Europe 
concerned with the 
exclusive production of 
telephone cables. 
The organisation with 
135 years experience. 

ied 

. 

put more into 
telephone cables 



Published by the Post Office 
of the United Kingdom to 
promote and extend knowledge 
of the operation and 
management of telecommunications 

Summer 1971 Vol. 23 No. 2 

In this issue 

From exchange apprentice to 

Post Office Chairman: page 2 

Is the customer satisfied 7 

Market research can tell: page 3 

Comfort for the telephonist - a 

problem of human engineering: page 8 

Wider uses for digita l transmission -

the high-speed code: page 10 

Tunnelling under a busy town avoids 

traffic chaos: page 13 

Directory Enquiry bureaux get 

a new look: page 14 

New exchange offers firms a 

nationwide teleprinter network: page 15 

TOPP- a way to achieve higher 

productivity and more pay: page 20 

A flexible power system for the 

next decade: page 22 

The value of scrap "Where there's 

muck there's money": page 28 

Miscellany: page 31 

Book reviews: page 35 

Statistics: page 36 

COVER PICTURE: Helicopters 

are used for a number of 

telecommunications jobs, including 

the construction of aerial towers 

at Post Office radio stations. They 

are currently being used in tests 

to determine the way tall 

buildings affect microwave radio 
signals. See Hazard of the 

"skyscraper" age, page 17. 

Post Office 
telecommunications 
journal 

In Geneva this summer a major world conference has been 
discussing the rapid growth of space communications. Its decisions 
wil I set the pattern for further large-scale development of the use 
of satellites for telephone, television and other communications 

of all kinds. One possible development is a satellite communication 

system for the countries of Europe, and this is described in an 
article beginning on page 6. Continuing the space theme, we look at 
the "competition" between submarine cables and satellites 

(page 25) and there is a report on aerial developments (page 27). 
We begin on this page with details of a new Post Office service. 

B

RITISH Post Office expertise in 
satellite earth station communi
cations is now available. to 

administrations all over the world. It 
is being offered through a consultancy 
service known as Crown Communi
cations which is operated jointly by 
the Post Office and the Crown Agents 
for Overseas Governments and Ad
ministrations. The consultancy ser
vice is a commercial venture for the 
two partners, with charges framed to 
cover costs plus a margin for profit. 

The service covers the full range of 
activities involved in an earth station 
project. The Post Office provides the 
telecommunications expertise through 
a technical advisory group in the 
Earth Station Planning and Provision 
Branch; this is supplemented by the 
Crown Agents' experience in the 
fields of civil, mechanical and struc
tural engineering and in the execution 
of major projects overseas. Crown 
Communications will carry out 
feasibility studies, site selection, 
specification writing, tender adjudi
cation and will supervise the con
struction and testing of the installa
tion. The degree of involvement 
depends on the requirements of the 

client administration which may wish 
to participate in parts of the pro
gramme. 

The consultancy service has already 
carried out site interference measure
ments on behalf of the Telecommuni
cations Department of the Govern
ment of Singapore and assisted the 
preparation of the specification and 
the evaluation of tenders. Crown 
Communications will also assist the 
final testing of the station. 

The Post Office and the Crown 
Agents are currently engaged in their 
most comprehensive consultancy to 
date-the provision of a satellite 
communication earth station for the 
Government of the Republic of 
Zambia. Although the consultancy 
service was intended to cover satellite 
earth stations only, in this instance 
associated projects are involved
an international gateway telephone 
exchange, an international telex 
exchange and a public message auto
matic switching centre. The con
sultancy for these will be carried out 
by Cable & Wireless Ltd., though the 
overall responsibility for the project 
as a whole will remain in the hands of 
the British Post Office. 

I 



FROM EXCHANGE 
APPRENTICE· 

The son of a former Telephone Manager at 

Newcastle, Mr. Ryland joined the Post Office as 

a youth-in-training in 1932. Later he trans

ferred to postal work in North Wales, and during 

the war became a Colonel in the Army Postal 

Service (Royal Engineers) in the Mediter

ranean area. 

TO CHAIRMAN 
He returned to postal work in the Midlands 

and moved to London in 1949 as a Principal in 
the Postal Services Departmenr. Mr. Ryland's 

first directorship-of Establishments and 

Organisation-came iQ 1958 after spells as 

Deputy Public Relations Officer and Principal 

Private Secretary to two Postmasters General. 

M
R. William Ryland, who began 
his career as an apprentice at 
Cardiff exchange and rose to 

become Managing Director Tele
communications, was appointed Post 
Office Chairman in April. At the age 
of 57, Mr. Ryland brings to the job 
wide experience of both the postal 
and telecommunications businesses. 

In a spe ech earlier this year, Mr. 
Ryland talked about the aims of the 
Post Office and gave this personal view: 

"The Board is concerned with two 
groups of people-its customers and 
its staff. To them it assigns its best 
endeavours at all times. Their in
terests will be fairly served if the 
Post Office aims-
*To give a good service at a fair price 
which allows a reasonable profit 
*To act as a good and reasonable 
employer 

"This approach will give customer 
satisfaction and therefore produce the 
right environment in which the 
services can grow and develop. It will 
give the staff the satisfaction of doing 
a job of national importance while at 
the same time feeling sure of fair 
treatment. 

"The approach will also produce 
profit, all of which will be ploughed 
back into the business for improve
ment and expansion. The profit 
motive will provide-in the Post 
Office as elsewhere-a much needed 
stimulus for efficiency. 

"Here then we have, in my view at 
any rate, the three ingredients for any 
successful business. A good product 
which the customer gets where he 
wants it, when he wants it, and at 
such a price that he wants more of it. 
A good and justly treated staff who 
will provide the service the customer 
wants. And a fair profit without which 
expansion and progress cannot be 
financed." 
2 

In 1961 he was appointed Director of Inland 

Telecommunications and later headed the study 

team to the Bell Telephone System of America. 

In 1965 he became Deputy Director General 

(Telecommunications) and in the same year 

received the CB. 

After two years as Managing Director, Mr. 

Ryland was appointed Deputy Chairman and 

Chief Executive when the new Post Office 

Board was set up in 1969 in preparation for 

Corporation status. He was the first Post Office 

man to be appointed to the Board, and became 

Acting Chairman and Chief Executive following 

the departure of Lord Hall last November. 

Mr. Ryland points out details of equipment at London's Post Office Tower during 

the visit to Britain of M. Mohamed Mili, Secretary-General of the International 

Telecommunications Union (right). With them is Mr. Edward Fennessy. Managing 

Director Telecommunications. 

Co-operation 
in long-term 
studies 

E
UROPEAN co-operation in the field 
of long-term studies was the aim of 

a meeting of members of CEPT (European 
Conference of Posts and Telecommuni
cations Administrations) held at Lutyens 
House in London in March. Representa
tives from ten PTT administrations met 
to decide how to set in motion a European 
programme of long-term studies in the 
timescale from ro to 30 years ahead. A 
working group will look into the tech
nological, social, economic and other 
factors likely to affect the nature and 
volume of telecommunications in this 
period. 

The initiative came from within CEPT, 
following the increasing attention now 
given to long-term studies. In view of the 
work it has already done in this area, the 
United Kingdom Post Office was asked to 
provide the Chairman for the new group. 

The task is being approached from two 
directions. The first, in response to a 
French initiative, is collecting.from parti
cipating countries forecasts for public 
services for the year 1985. It would be 
possible to learn of new types of service 
under consideration with possible dates of 
their introduction, together with forecast 
rates of growth and similar details for 
existing services. Such information could 

be of considerable value to participating 
administrations in harmonising their plans. 
The real objective of this particular pro
ject, however, is to identify directions in 
which, from the point of view of long-term 
requirements, research efforts are parti
cularly urgent and promising. 

The second, and main, approach is 
concerned with the formulation of a 
European programme of studies of benefit 
to European PTTs which will look at long
term technological and socio-economic 
matters, taking into account existing work 
in these fields. In the words of one of the 
delegates, Dr. Kaiser (head of the West 
German PTT Engineering Department): 
"The future in the telecommunications 
field is characterised by an abundance of 
technological possibilities which face limi
ted financial and other resources." It is 
therefore hoped to form, this year, an 
international team of about five people 
drawn from the fields of technology, 
sociology, economics, geography and tele
communications usage who will devise a 
suitable operating framework for their 
studies and follow this with a detailed 
programme. They will work as part of the 
Ecological and Economic Studies Branch 
of the Long Range Studies Division(LRS1). 

No one can doubt the possible value of 
such work, any more than those with 
experience in the international field can 
doubt the problems which may be en
countered in agreeing and funding the 
programme of work. However, if the co
operative atmosphere of the first meeting 
is any criterion, these problems will be 
overcome. 

• This report was contributed by L. L. Grey, 
head of LRSr, who was appointed chairman 
of the working group. 



Is the 
customer 
satisfied? 

Market research has been an aid to 
management of the Post Office for a 
long time, possibly since before 
1837 when Rowland Hill assessed 
the potential market for a prepaid 
penny postage stamp. Last year the 
Market Research Division 
conducted more than 20 surveys. 
These included the annual survey of 
customer opinion of the telephone 
service, subscriber reaction to 
official publications and their 
attitudes towards existing, 
coinboxes. This article describes 
the need for market research in the 
telecommunications business. 
It is based on a lecture given by 
H. W. Jose to the Postal and 
Telecommunications Society. 

I
N AN expanding and sophisticated 
economy such as we have in 
Western Europe, and where cus

tomers have a choice of products and 
brands, customer satisfaction is essen
tial to survival of a business. 

Because the Post Office has a 
monopoly in certain areas of activity 
it is not always subject to the com
petitive conditions that in other 
markets enable customers to demon
strate their attitude to a company's 
products, prices, efficiency and friend
liness by giving or withholding their 
business. The Post Office is therefore 
unable to measure the success of its 
operations by reference, for example, 
to its share of a total market. 

Customer satisfaction is, and must 
continue to be, a specified aim of our 
business, and staff and management 
need to know to what extent that aim 
is being achieved. A corollary is that 
we must be able to identify matters 
that are or could lead to customer 
dissatisfaction, and experience shows 
that it is usually easier to find out 
what people dislike than it is to 
measure degrees of satisfaction. 

Market Research must be related to 
business aims and should study con
sumers' needs, desires, attitudes and 
actions, so that reliable forec�sts can 
be produced about the nature and 
degree of their reactions should they 
be faced with either a change in their 
resources or in the number of ways 
they can use them. For example, such 
resources can be affected by a Chan
cellor's Budget, by inflation, or a 
steady and general increase in real 
spending power. A change in the 
number of ways they can use their 
resources would be the introduction 
of a new commodity, such as cheap 
motor cars in the 1930s, television 
sets in the 50s or the Trimphone in 
the 6os. 

We are therefore very concerned to 
forecast how people will be spending 
their resources in the future, and it is 

3 



HOW DO PEOPLE 
LEARN ABOUT 
SERVICES AND 
CHARGES? 
PAID FOR BY POST OFFICE 
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Virtually every person in the country is exposed in one way or another to 

information about telephone services. A series of surveys is being held to find out 

how aware people are of the various services available and the charges for them. 

important to recognise that customer 
resources do not always have to be 
described in pounds and pence. For 
example, an advertising agency would 
be concerned with the amount of time 
people spend watching television or 
reading, and with the number of 
choices (TV programmes and printed 
publications) available to viewers and 
readers. Market Research also em
braces not only what is shown on the 
price-list, but the interface between 
customers and a company's operators, 
representatives and engineers, and 
with the effect on customers of a com
pany's instructions, leaflets, printed 
letters, booklets, pamphlets, press and 
TV advertisements, as well as with 
customers' own evaluation of the 
quality of service received by them. 

Market Research as presently 
exercised in the Telecommunications 
business could therefore be defined as 
an advisory service that reduces 
for management the number of 
"unknowns" in a business problem 
by systematically and quantitatively 
assessing existing and potential cus
tomers' reactions to present and 
proposed products, services, changes 
and procedures, and by foreseeing 
their future requirements. 

How is Market Research done? 
The most important step is to identify 
the problem with which the manager 
is grappling and to agree with him 
what information he needs, when he 
needs it, how he intends to use it, and 
the financial and operational implica
tions of his possible actions. 

It is no use planning a sophisticated 

4 

research that will take months to 
complete if the manager needs some 
information within weeks. On the 
other hand, it would be inadvisable to 
agree to a quickly conceived and low 
price survey when the results could 
influence & decision valued at millions 
of pounds. 

The researcher will also have to do 
background and documentary rese.arch 
to bring his knowledge of the subject 
to a level suitable to enable him to 
understand fully his client's needs. 
He can then set about defining the 
population to be studied, drafting the 
questions to be answered, deciding 
how the results of field work are to 
be analysed and summarised, and 
consider the degrees of confidence 
that need to be built into different 
aspects of the survey. Only then is it 
sensible to work out how, when and 
where the population may be' sampled 
to produce the required information 
at the right time, at a reasonable and 
acceptable cost, and with a degree of 
reliability that will enable the manager 
to use the information and any 
recommendations with reasonable 
confidence. 

Each survey requires a separate and 
carefully thought out plan, the design 
of which rests on well established 
principles, particularly those related 
to the theory of probability. However, 
it should not be overlooked that for 
some problems a Critical Analyses of 
data and a few exploratory discussions 
can produce very meaningful infor
mation and serve the purpose as well 
as interviewing or studying fairly 

general statistically representative 
samples. 

Another important aspect is that, 
having planned a survey, the execu
tion of it must be tightly controlled 
and supervised. Invariably, the most 
expensive element is the field work
contacting the sample members and 
getting questionnaires completed. It 
would be a very false economy to 
select a cheap method if by doing so 
the questionnaires were not properly 
or truthfully completed. 

Various methods are used to get 
information from people. Among 
these are the ballot booth; completion 
of questionnaires through the post or 
by telephone; by personal interview 
or by group discussion. 

The Post Office has used the ballot 
booth method in special cases when 
we have asked questions of people 
visiting telephone sales. bureaux. One 
of the weaknesses of this method is 
that there is usually a low response 
rate and the views of the silent 
majority are not recorded. 

For relatively simple questions and 
answers postal methods are quite 
efficient and reasonably cheap, but do 
not permit the injection on-the-spot 
of supplementary questions aimed at 
probing the reasons why a particular 
answer is given. 

Telephone interviews produce 
acceptable results but can also cause 
social disquiet because the authenti
city of the person making the call 
cannot be easily verified. Old people 
living alone can become very 
frightened by telephone approaches, 
especially when they are asked ques
tions about age, marital status, number 
of people in the household, etc. 
Telephone calls to business establish
ments can be quite effective, though 
the savings in travelling time are 
offset partially by call charges. 

Personal interviewing is acceptable 
provided the person conducting the 
interview is able to satisfy the inter
viewee that he is trustworthy and that 
the market research is not a cover-up 
for a selling campaign. It is in the 
personal interview situation that one 
is able, if necessary, to probe very 
deeply into attitudes and opinions, 
but such probing in depth is expensive. 

Group discussions are fairly expen
sive, but provided that the group 
leader is well trained and the environ
ment is conducive to the airing of 
opinions and mental free-wheeling, 
they can produce by cross-fertilisation 
of ideas much more information than 
any of the other techniques. 

Some of these techniques can be 
illustrated by Market Research exer
cises conducted by the Post Office in 
recent years: one is a series of aware
ness surveys, which attempt to dis
cover how much people know about 
available services, and in another 
people were asked what telephone 
information service5 they would like. 

In the first of the awareness surveys, 
in which 4,200 adults were questioned 



by personal or telephone interviews 
throughout rn Post Office regions, 
five per cent or less knew the charges 
for telephone extensions and only 28 
per cent were reasonably close. The 
availability of Plug-in Telephones 
(Plan 4) was known to 65 per cent. 
On Information Services, Recipes and 
Road Conditions were less well
known than Weather and Time. Many 
other responses about a wide range of 
facilities, services and charges were 
recorded. The identification of areas 
of consumer ignorance enables selling 
and advertising activities to be pointed 
in the most productive direction. 

The survey about Information 
Services, in addition to finding out 
what services people would like, was 
aimed at assessing reaction to some 
possible ideas already listed by Service 
Department. From the Post Office 
point of view, any new services should 
not create embarrassing peaks of 
traffic and should have a time limit of 
three minutes for the recorded infor
mation. Would customers' needs and 
desires fit this bill? 

This was a concept survey-that is 
assessing likely demand and reaction 
to an idea. We had nothing to 
demonstrate, no illustrations, no tape 
recordings, nor any equipment .. The 
purpose was to point the . way for 
further study by Service Department. 
What was wanted at this early stage 
of evolution was a rough measure of 
public interest and more pointed 
research on particular services would 
follow later if required. 

A total of 1 ,200 questionnaires was 
completed-500 by interviewers in 
Telephone Managers' Sales Bureaux 
in each of 10 Regions, and 700 by 
Sales Representatives visiting cus
tomers. 

Considering the number of people 
interviewed there were not many 
spontaneous suggestions. Three, how
ever, met fairly well the criteria set 
by business requirements and were 
recommended for further detailed 
study. 

Some suggestions, like Local Enter
tainment (Teletourist), Motoring and 
Weather were already operating in 
other parts of the country. Clearly, 
customers without these services 
locally wanted them as well and this 
reinforced plans to expand their scope. 

Having exhausted each respon
dent's own ideas we then started 
prompting from a Post Office list. 
This aroused much more interest and 
response and put Sports Results 
clearly at the top of the poll, followed 
by a Joke for the Day, Children's 
Bedtime Stories, Stock Market Prices 
and Shorthand Dictation practice. 

These surveys and the many others 
that have been conducted have pro
vided invaluable information for 
numerous Post Office departments. 

Because it is involved in the testing 
of public opinion Market Research 
can never be an exact science, but the 
right balance of scientific method, 

Recorded bedtime stories for children came near the top of the popularity poll 

in a survey in which people were asked which new· information services they 

would welcome. The service has now been introduced in some areas. 

common sense and intuition can 
produce extremely useful insights and 
comments. 

With the huge growth in the 
Telecommunications business and 
with the introduction of new services 
and facilities, of which Viewphone is 
just one example, there is undoubtedly 
a continuing and perhaps greater role 
for Market Research in the Post 
Office. Up to the present time our 
activities in this field of business have 
been very largely centralised and 
concerned with national problems. 
A personal forecast is that Regions 
and Areas will recognise the value of 

Market Research in helping to solve 
local marketing problems and that 
with suitable guidance Market 
Research will, in due course, be as 
generally used as other specific aids 
to good management. 

Mr. H. W. Jose is a Principal Telecommunica
tions Superintendent in the Marketing 
Department of Telecommunications Head
quarters. Since 1956 he has been concerned 
with a number of different aspects of forecasting 
and marketing, and for the last three years has 
been responsible for market research and 
product management of certain new and 
modified services. 

Mrs. Margaret Birch checks the arrival of postal questionnaires 

at Telecommunications Headquarters. 
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C
OMMERCIAL satellite com
munications for long-distance 
international telephony and 

television have been with us now for 
over six years and are well established. 
In many parts of the world great 
interest is now being shown in 
national and regional communication 
satellites. For example, the USSR 
already has a national system, Canada 
will have one within less than two 
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years and the USA is currently con
sidering a number of proposals for a 
domestic system. In Europe studies 
of various practical applications for 
satellites are currently being made by 
the European Space Research Organi
sation (ESRO), and among them is a 
possible communication satellite to 
carry telephony and television in the 
period beyond 1980. The CEPT 
(European Conference of Post and 

Telecommunications Administrations) 
is collaborating in these studies at 
ESRO's request. 

T here is a lot of work still to be 
done before the administrations of 
Europe will be in a position to say 
whether a communication satellite 
system is the best way of meeting 
future needs, but it is perhaps worth
while· at this point in time to review 
the current state of the technical 

SATELLITE AERIAL COVERAGE 

Elliptical continental beam -

Circular spot beam -

• Possible earth stations 



studies and to give a picture of what a 
European satellite system might look 
like if a decision to proceed were taken. 

The starting point in any study of 
this kind is the amount and type of 
traffic likely to be carried. Since the 
cost of a circuit carried by a satellite 
is independent of distance it is clearly 
preferable to use it mainly for the 
longer circuits and to continue with 
conventional means for the shorter 
circuits. Also, since alternative 
methods are available for practically 
all routes within Europe, it would be 
wise to split the traffic, even on the 
longer routes, between conventional 
and satellite means. Most adminis
trations feel that no more than one 
third to one half of the traffic on any 
route should be routed through the 
satellite. The most recent traffic fore
casts indicate that approximately 
4,300 telephone circuits might be 
suitable for being carried by satellite 
in 1980, rising to about 14,000 in 1990. 

In addition to providing for tele
phony, telegraphy and data, a Euro
pean satellite would technically be 
well suited to television transmission. 
It has been estimated that two full
time television channels in the satel
lite, together with the associated 
sound and commentary channels, 
would meet the needs of the European 
network for the period in question. 

The technical studies of a satellite 
system to carry this traffic have aimed 
at defining a system in which the 
overall cost is minimum and yet 
provides reliability, flexibility and 
scope for further expansion. 

One of the technical factors which 
must be settled at the outset is the 
frequency band in which the system 
is to operate, since this affects almost 
every other aspect of the design. The 
current INTELSAT system shares 
frequency bands at four and six GHz 
with microwave radio-relay systems, 
and it is to avoid interference with the 
radio-relay network that earth stations 
like Goonhilly have to be located well 
away from the main traffic centres. It 
was realised at an early stage in the 
studies of a European system that the 
earth stations would need to be 
relatively close to the traffic centres 
since the length of some of the 
circuits to be carried was no greater 
than the distance from London to 
Goonhilly and back. So a decision 
was taken that any such system would 
use higher frequency bands not yet 
in widespread use for radio-relay. It 
is hoped that suitable frequency 
bands will be allocated for satellite 
use at an ITU conference this 
summer. These bands are likely to be 
in the region of 12 and 13 GHz, but 
bandwidths of probably no more than 
500 MHz for the up-path and another 
500 MHz for the down-path can be 
expected. One of the major drawbacks 
to using higher frequency bands is 
that the signals from the satellite are 
much more seriously attenuated by 
heavy rainfall so that extra transmitter 

power in the satellite is needed to 
overcome the effect. 

The satellite itself would be in a 
geo-stationary orbit so that it remains 
in a fixed position above the equator, 
probably at 5° East! It would most 
likely be of the three-axis stabilized 
type in which the body of the space
craft· is maintained always with the 
same attitude relative to the earth 
and is stabilized by means of gyros or 
a flywheel. This is unlike the current 
INTELSAT IV, a spinning satellite, 
in which the platform carrying equip
ment and aerial is despun by means 
of a motor to keep the aerial directed 
towards the earth. Three-axis stabi
lization avoids the need for exposed 
mechanical bearings, the reliability of 
which is difficult to predict. It also 
allows the solar cells which provide 
the electrical power for the satellite, 
to be mounted on extending "paddles" 
rotating slowly and continuously fac
ing the sun. This increases the · 

efficiency of illumination by a factor 
of three compared with the body
mounted cells of a cylindrical spin
ning satellite. 

The aerials of the satellite, which 
could be mounted directly on the 
stabilized body, would probably be 
arranged to focus on coverage areas 
something like those shown in the 
sketch. (on the left). An elliptical 
continental coverage beam would 
include all the CEPT countries as 
well as the countries likely to require 
connexion to the Eurovision network. 
It may also be possible to extend 
service to some of the Atlantic 
islands. A circular spot beam would 
cover an area within which about 80 
per cent of the telephony traffic falls. 
The narrower beamwidth of this 
aerial would result in higher gain and 
so save satellite power. 

The communications repeaters in 
the satellite would need to radiate 
about 15 watts of power. Some would 
probably have a bandwidth of over 
roo MHz and be connected to a spot 
beam aerial, while others would have 
a bandwidth around 36 MHz and be 
connected to the continental beam 
aerial. The total power needed by this 
satellite would approach one kilowatt 
and its mass would be about 1500 lb. 
It could be launched by either the 
American Atlas Centaur or by the 
proposed ELDO Europa III launcher. 
The satellite would probably be 
completely designed and assembled 
within Europe. 

Some 31 possible earth-station 
locations are shown in the sketch. Of 
these about 20 would be equipped for 
telephony and television, two or three 
more for telephony only and the rest 
for television only. A typical earth 
station would have a steerable para
boloid aerial of about 45-feet diameter 
(compared with the 85 to 95 feet of 
the Goonhilly aerials) and the low
noise receiver would probably operate 
at room temperature, again unlike 
those at Goonhilly which are helium-

cooled to approximately 20° absolute 
(-253°C). 

There are some other important 
ways in which the system would differ 
from present systems. For example, 
the method currently used to enable 
many stations to gain access to the 
same satellite repeater is for each to 
transmit on a different frequency-a 
technique known as frequency divi
sion multiple access. For the Euro
pean system however it is likely that 
pulse code modulation (PCM) signals 
would be transmitted and that time 
division multiple access (TDMA) 
would be . used. In TOMA each 
station transmits its signals in short 
repeated bursts, each burst lasting for 
less than a thousandth of a second, 
and synchronised in such a way that 
the bursts from different stations 
arrive at the satellite in sequence. 
Because this method is more efficient 
in the use of power and bandwidth 
than the present methods it is quite 
likely that it will also be adopted by 
INTELSAT in the future. 

The satellite capacity likely to be 
achieved with PCM-TDMA would 
be of the order of 5,000 telephone 
circuits and two television channels. 
Various means for increasing this 
capacity are being investigated and 
the two most promising are frequency 
re-use and speech interpolation. In 
frequency re-use two signals can be 
transmitted on the same frequency 
but with different polarisations to 
avoid mutual interference. Speech 
interpolation is the principle already 
applied to submarine cables in the 
TASI (time assignment speech inter
polation) system and increases circuit 
efficiency by taking advantage of the 
high proportion of time that each 
channel is idle in a normal telephone 
conversation. In an all-digital system 
speech interpolation is much easier t o  
apply than i n  an analogue system. I f  
both these techniques were success
fully applied the capacity would be 
increased to about 18,ooo circuits. 

It is impossible in this small space 
to give full justice to all the work 
being done in these studies. However 
the picture presented gives some 
indication of what a European satel
lite system for the period from 1980 
could be like. There are .still studies t o  
be completed-not the least of which 
are the economic ones-before deci
sions can be taken. In the meantime 
the Post Office plays a full part in the 
CEPT work by sending its experts to 
the appropriate working groups. In 
fact Mr. A. G. Reed of Telecom
munications Development Depart
ment's Space Systems Division is a 
member of the CEPT "Permanent 
Nucleus" which has worked in Paris 
on these studies almost continuously 
since last September. 

Mr. A. K. Jefferis is Assistant Staff Engineer 
in the Space Communications Systems Branch 
of Telecommunications Development Depart
ment. He is concerned with studies for the 
European project and the INTELSAT system. 
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HUMAN 
ENGINEERING 
H

OW far is the hip bone from 
the knee bone, the knee bone 
from the ankle bone, the elbow 

from the shoulder, the shoulder from 
the fingertips? All very unfamiliar 
questions in the telecommunications 
business. But the answers to such 
questions will provide vital informa
tion for the designers of equipment 
and furniture. 

The Medical Research Council is 
now carrying out a survey for the 
Post Office which will produce a 
range of body measurements for the 
average Miss and Mr Telephonist. 
The survey uses a new photogram
metric technique which enables mea
surements to be taken from photo
graphs of volunteers. This informa
tion will be used in the future by 
designers of switchboards, telepho
nists' chairs and other equipment. 

There has never been sufficient 

knowledge of the measurements of 
people who carry out a particular job 
and industrial designers have had no 
definite figures on which to base their 
equipment dimensions. The result 
has been the production of equip
ment which, although very comfort
able for some people to work at, has 
been awkward for others. Data 
produced from the anthropometric 
(human measurement) survey of 
telephonists will enable switchroom 
equipment and furniture to be de
signed to give the maximum comfort 
to the maximum number of people. 

A good example is a telephonist's 
chair. From the range of measure
ments of all parts of the body, figures 
can be produced which will enable a 
designer to produce a chair with 
ample width, seat depth and adjust
ment for leg comfort for the majority 
of telephonists. In the same way the 



ABOVE: These pictures show some of 

the different postures in which 

volunteers are photographed. The black 

spots on the arms and legs indicate the 

joints, and they show up clearly in the 

photographic negatives from which 

the precise body measurements are 

taken. (Strips of negatives like those 

shown on these pages are used.) The 

circles and lines on the floor and the 

distance between the arm iomts and 
the length of the arm determines how 
far a telephonist can stretch sideways 
or upwards, and will indicate to the 
designer the ideal height and width 
for a switchboard. 

Measurements are taken of volun
teer men and women telephonists. 
The photogrammetric technique has 
been developed by the Human Bio
mechanics Research Laboratory, part 
of the Medical Research Council, and 
was recently used successfully in a 
survey of power station workers 
employed by the Central Electricity 
Generating Board. For the volunteer 
the exercise is simple-it involves 
being photographed in a number of 
postures used in various types of 
work. Because a high standard of 
accuracy is required, special clothing 
similar to swimming costumes has to 
be worn. Since the photographs are 

cross on the backcloth are used to 

position volunteers. All the photographs 

for this article were specially posed. 

LEFT: Equipment with precisely angled 

mirrors is used to obtain exact 

measurements of the hand. The black 

spots and white lines are again an 

aid to measurement. 

produced only in negative form, this 
type of clothing allows precise mea
surements to be taken from the 
silhouettes of the volunteer. The data 
is then processed by computer. 

Before tests are carried out there is 
full consultation with staff association 
representatives. There is complete 
privacy for each volunteer during the 
photographic sessions, conducted by 
two members of the Medical Research 
Council's staff (male or female de
pending on the sex of the volunteer), 
and only Council personnel see the 
photographic negatives. The pictures 
illustrating this article were specially 
posed. 

Tests have already been made in 
London and others will take place at 
five or six centres in the provinces 
where there are sufficient volunteers 
and where suitable accommodation 
is available. 
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The Post.Office is studying a wider use of digital transmission 

THE HIGH-SPEED CODE 

For some time the Post Office has 
been using a method of digital 
telephone transmission, known as 
pulse code modulation (PCM), 
on local circuits between telephone 
exchanges no more than 25 miles 
apart. Digital transmission makes 
intensive use of existing channels, 
and the Post Office is now studying 
ways in which this and other 
adv<rntages can be applied to the 
longer-distance trunk routes which 
link our major cities. 
How does digital transmission 
di.ffer from the analogue system 
which has been used for telephone 
signal transmission since the service 
began 7 In the analogue system an 
electrical "copy" of human speech 
is transmitted as a continuous 

electrical wave. With a digital 
system the signal is converted into 
a stream of separate electrical on
off pulses and speech is transmitted 
in the form of a digital "code" 
which can be sent at high speed. 
The coding is done by very rapid 
and continuous sampling of the 
signal; each sample is assigned an 
appropriate code from a pre
determined group of 128 codes 
which cover the entire range of 

WG Simpson 

speech values. The code is then 
transmitted to line in the form of 
a binary number. 
The sampling and encoding process 
is repeated 8,000 times every 
second (i.e. at intervals of 125 

microseconds). However, only a 
little over 5 microseconds is needed 
to transmit each piece of coded 
information which represents 125 

microseconds of speech. 
For instance, the coded version of 
a telephone conversation lasting 
two minutes would occupy the line 
for only five seconds, leaving 
time for 23 further conversations 
to be inserted. 
At the receiving end the stream of 
digital information is decoded and 
a very close facsimile of the 
original speech directed into the 
appropriate channel. 
Other types of signal -vision for 
TV or Viewphone, data and telex
can all be handled in the same way 
-although much greater 
transmission speeds are required
and any mix of these signals can be 
transmitted at the same time. 
The problems which arise through 
operating at much higher speeds; 
the need to accommodate a variety 

of different services; the methods 
which could be used to overcome 
these problems and the undoubted 
advantages which would result 
from the introduction of digital 
transmission on the country's 
major trunk routes are discussed 
by the author in the following 
article, the first of two. 

T

HE success of 24-circuit PCM 
junction systems in the Post 
Office network and of similar 

systems in other countries has led 
engineers to consider how the 
advantages of PCM techniques could 
be exploited more widely in the 
telecommunications network. 

What reasons are there for using 
digital transmission systems in an 
all-purpose network? Flexibility is 
one attractive feature. The present 
analogue frequency division multi
plex (fdm) multichannel systems are 
optimised for speech transmission 
and when signals such as data, 
facsimile, music programmes, tele
vision are also carried, these tend to 
interfere with each other. The time
sharing of the medium inherent in 
digital transmission avoids such 
mutual interference and makes it 

What digital speeds are 
envisaged for different types 
of transmission media and 
what capacity could they 
provide 7 The speeds are 
given in Mbit/s-a million 
binary digits transmitted 
per second. 
1 Pair type cable-Only 
modest transmission speeds 
of from 1.5 to 2.048 Mbit/s 
are possible and would allow 
from 24 to 30 telephone 
channels for every two pairs 
of wires. 
2 Coaxial cable-The typ.es 
of cable used for existing 
systems could be used for 
high-speed digital trans
mission-120 Mbit/s on the 
0.174 inch tube cable (about 
1.600 telephone circuits on 
each pair of tubes), and at 
least 500 Mbit/s on the large 
0.375 inch tube (some 6,000 
telephone circuits on each 
pair of tubes). 
3 Microwave-A system is 
being developed to carry four 
6.336 Mbit/s channels (90 
circuits per channel). Speeds 
up to 120 Mbit/s and higher 
per channel are envisaged 
for the future. 



possible to have complete freedom 
to use any mix of different types of 
signal on one transmission path. 

Performance is largely independent 
of distance or the number of switching 
stages traversed and is mainly deter
mined by the design of the encoding/ 
decoding equipment. The greater 
economy of digital transmission, 
made possible by its more intensive 
use of existing channels, will become 
an increasingly attractive feature as 
the demands for data circuits increase 
in the future. 

Perhaps the most far-reaching 
reason is that the use of such systems 
will prepare the way for future 
savings by switching signals in digital 
form. 

· 

What types of transmission media 
do we have to consider? Pair or quad 
type cable will only allow modest 
transmission speeds because of the 
limitations of the crosstalk perform
ance of the cable ·and the impulsive 
noise induced from circuits in the 
same cable carrying other types of 
signal. Although special pair-type 
cables can operate at higher speeds 
than the normal junction cables used 
for the present 24-circuit system, 
the inherent limitations due to cross
talk make them unlikely to be laid, 
especially for high-capacity digital 
systems. 

Coaxial cables, on the other hand, 
are not limited in speed of operation 
by crosstalk considerations, although 
there are other limitations arising 
from the quality of construction of 
the coaxial tube itself. Small variations 
in the dimension of the tube, parti
cularly when repeated at regular 
intervals along its length, give rise 
to distortion of the digital signals 
which cannot be easily compensated 
for in the regenerators. A further 

factor is the inherent noise at the 
input to regenerators. In principle, 
this can be overcome by increasing 
the amplitude of the transrr.iitted 
signal but this in turn is limited by 
the amount of power which can be 
made available to operate the inter
mediate regenerators. Present indica
tions are that the cable types at 
present used for fdm systems could 
be used for high-speed systems
about 120 Mbit/s on the small 0.174 
inch tube cable and at least 500 Mbit/s 
on the large 0.375 inch tubes. 

Terrestrial microwave radio relay 
systems may be used for digital 
transmission. A system is now being 
developed to carry a number of 
6.336 Mbit/s channels (90 circuits 
per channel) in an, at present, unused 
portion of the lower-6GHz frequency 
allocation. This system is intended 
to be associated with existing analogue 
systems and to use existing aerials 
and feeders. Speeds up to about 120 
Mbit/s 'on each carrier are envisaged 
for systems now being considered in 
higher-frequency radio bands which 
are not yet exploited; higher speeds 
are possible and may be used on 
systems for service. Limitations here 
arc the radio frequency bandwidth 
available, the fading effects at the 
carrier frequencies used, and the 
interference from one system into 
another. The greater immunity of 
digital signals from interference could 
perhaps result in a more intensive use 
of the available spectrum by per
mitting smaller angles between the 
paths used at a relay station. 

In the case of microwave radio 
transmission via satellites, digital 
operation gives about the same 
channel capacity as an analogue 
method but with the advantage that 
smaller angular displacements can 

be used to allow more satellites to be 
operated. Digital satellites are parti
cularly suitable for efficient multiple
access systems where a number of 
earth stations can intercommunicate 
using a single satellite on a time
division basis. Transmission speeds 
of 50- 100 Mbit/s are proposed. 

In the future very large capacity 
systems may be provided by circular 
waveguides. A single guide would 
transmit many broadband channels 
operating at speeds of between 500 
and 2,000 Mbit/s. Perhaps further in 
the future, systems using guided 
light waves in glass fibres may be 
used at speeds of 120 Mbit/s or 
higher on each fibre. Present ex
periments visualise 100 fibres, each 
just one-tenth of a millimetre in 
·diameter, in one cable. 

Before transmission over any of the 
different types of media available, 
however, it is essential that the 
assembly of the high-capacity digital 
signals is done in a way which will 
facilitate interconnexions between 
them. The arrangement used must 
also recognise the need to accom
modate a variety of different services. 
This is achieved by multiplexing 
equipment which accepts input 
signals from different services and 
outputs them as one signal. The 
assembly principle is hierarchical; 
outputs at each multiplexing stage 
are at the same speed as the input of 
the next higher stage in the hierarchy. 
(See diagram.) 

Occasionally a departure from this 
principle may be needed, for example 
to assemble signals for a trans
mission link not operating at a 
standardised speed in the hierarchy 
or to multiplex a service which 
cannot conveniently operate at a 
standardised speed. As a general rule 
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the hierarchical principle will be 
used as it affords much greater 
flexibility in the interconnexions bet
ween different transmission links. 
The principle, in fact, is analogous 
to the assembly via group, super
group and hypergroup stages used in 
the present frequency division multi
plex systems. As in the fdm network 
in which flexibility points are estab
lished at the group, supergroup and 
hypergroup levels and paths can be 
provided between these points to 
carry any signals which can be 
accommodated within the appro
priate bandwidth; so in the digital 
network paths between flexibility 
points will be available for inter
connecting signals at the various 
speeds in its digital hierarchy. 

While methods are available to 
permit any digital signal to be 
accepted irrespective of its rate, 
provided it is below or equal to the 
standard speed, efficiency demands 
that the speeds most widely used 
should be used as levels in the 
hierarchy. The levels should there
fore be chosen paying attention to the 
types of input signal and in particular 
to the speeds of those signals. The 
table shows possible speeds for 
various likely input signals. Data 
sources have not been included as 
most data terminals are likely to 
operate at speeds well below the first 
level of the hierarchy: it can be 
expected that higher speed data 
sources or multiplexed streams of 
lower speed data signals would 
naturally follow the speeds of an 
established hierarchy provided that 
no large ratios are used between 
successive levels. 

The table (right) shows the digit 
rates which will result from encoding 
fdm groups into digital signals. These 
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blocks will be important during the 
early stages of introducing high
capacity digital systems into the 
network as a means of interworking 
with the present fdm network and 
corresponding means of carrying 
high-speed digital signals over exist
ing fdm analogue plant will also be 
needed. However, the hierarchy levels 
chosen now will become fixed para
meters of the digital network and must 
be optimised for the. future, whilst 
not ignoring the transitional problem 
of interworking with the fdm network. 

The most significant speeds in the 
future Post Office digital network can 
be expected to be those of the 
primary multiplex, the lowest level 
of the hierarchy (this will include 
data sources multiplexed into the 
primary multipled rate), Viewphone 
and colour TV. 

The international aspects must not 
be forgotten either when choosing 
the hierarchy levels. We can expect 
to have digital links by satellite to 
other countries and by microwave 
relay to Europe. As far as possible we 
should choose levels which will also 
appear in the digital hierarchy used in 
other countries so that digital paths 
could be established to and through 
their networks. 

• In a future issue of the Journal the author 
will discuss studies which are now taking 
place on the various aspects of the digital 
hierarchy and will look at the methods of 
multiplexing that could be used. 

Mr. W. G. Simpson has been involved for 
some time in the development of digital 
transmission systems. He was recently promo
ted to Staff Engineer and is now Head of the 
Line and Radio Systems Planning Branch of 
Network Planning Department. 

DIGITAL RATES FOR 

VARIOUS SERVICES 

Service 
Digital Rate 

(Mbit/s) 

Primary multiplex-
P.O. 24 circuit 1:536 

Primary multiplex-
CEPT 30 circuit 2·048 

Visual Telephone-
USA Picturephone 6.:312 

525-line Colour TV 
-USA-NTSC 92 

625-line Colour TV 
-UK and Europe-PAL 119 

Encoded fdm blocks 

12 circuit group 1.344 

60 circuit supergroup 6,336 

300 circuit mastergroup 30 

600 circuit USA 
mastergroup 46 

900 circuit UK 
hypergroup 80 

900 circuit 
supermastergroup 80 

4 Waveguide-A 16-channel broadband 

system operating at 500 Mbit/s would 
provide a capacity of 100,000 telephone 

circuits. 

5 Guided light waves-A cable of 100 

glass fibres. each fibre just one tenth 

of a millimetre in diameter, could give 

a capacity of 80,000 telephone circuits. 

Speeds of 120 Mbit/s or higher on each 

fibre would be possible. 



I
T IS one of the ironies of planning 
economics in the telecommunica
tions business that the best loca

tion for a relief exchange is usually 
near to the existing building which 
almost always is in a congested town 
centre. Under the busy pavements 
and highways is a maze of cables and 
pipes for the provision of other 
public services. For Post Office 
engineers the laying of underground 
duct in such circumstances can be 
fraught with problems. At Guildford 
in Surrey, however, some unusual 
answers were produced when a 54-
way duct route was laid from a relief 
exchange in the town centre to an 
area west of the town. 

Confronted with the usual town 
centre congestion and the need to 
take the duct route over one of two 
"bottleneck" bridges across the River 
Wey which bisects the town, a 
normal surface-ducting operation 
would have been extremely difficult. 
After a year of negotiations, involving 
no fewer than 10 different authorities 
and organisations, External Planning· 
Division at Guildford TMO opted 
for the unconventional. They decided 
that the best way to overcome all the 
problems was to pass under them. 

This has resulted in the creation 
of a duct route more than 400 yards 
long and up to 29 ft deep which 
passes under one of the busiest 
sections of the town centre, beneath 
the River Wey and through the deep 
piling for a new comprehensive 
development of shops and offices. 

WHFRushton 

The methods adopted have ranged 
from practices first used centuries 
ago by the Egyptians, to the present
day technique of pipe-jacking which 
employs a hydraulic ram to thrust 
pipes through the earth. 

The depth of the new route was 
determined by the depth of the Wey 
and the safe working distance under 
its bed. To pass 10 ft under the river 
bed necessitated a working depth of 
24 ft. As it was not practicable to pass 
under the 30 ft-deep piles for the 
new development area near the river 
bank, the architect eventually agreed 
to re-design their layout to leave an 
avenue IO ft. wide between which the 
ducts could pass. In return, the Post 
Office agreed that over this section 
the ducts would be laid in a 36-in 
internal diameter pipe installed by 
the pipe-jacking technique. This eli
minates any chance of subsidence as 
only the soil cut as the pipe .is thrust 
forward is removed. 

The first section of the route 
extends from a manhole near the tcip 

. of the town's busy North Street to a 
two-tier manhole 280 yards away. 
This ·section is laid in conventional 
timbered tunnelling 4 ft high by 3 ft 
wide, followed by the pipe-jack 
section under the comprehensive 
development and the river, then by 
another 52 yards of conventional 
tunnel on the west side of the Wey 
to the final manhole. 

The manhole at the top of North 
Street was excavated to the required 
pepth and used as the main shaft to 

Left: Laying ducts in the 36 in

diameter pipe, made of thick concrete, 

which is thrust through the soil 

in sections. 

Above: The completed ducts in the 

concrete pipe. 

drive the tunnel down the hill. 
Airshafts were sunk at approximately 
50-yard intervals: The miners worked 
in pairs, one at the face and the other 
operating a "skip" to remove the soil. 

Frequent checks were made on the 
line being taken by the tunnel using 
the ancient Egyptian technique of 
checking lines against a light source. 
Two plumblines were set up on the 
surface and placed one behind the 
other in the exact line of the tunnel. 
These were then extended down the 
shaft and a lamp aligned with them 
and hung from the tunnel roofing 
timbers. So long as the plumblines 
remain one behind the other and 
bisect the source of light, the position 
of the light relative to the walls will 
indicate the line of the tunnel. 

While the conventional tunnelling 
work proceeded, the pipe-jacking 
was also started. A pit 22 ft by 12 ft 
and 29 ft deep was dug on a vacant 
site between the Wey and the re
development scheme and the 
hydraulic ram, capable of delivering 
a thrust of up to 200 tons, was set up . 
The pipes, made of reinforced con
crete 5 in thick, are just over 8 ft 
long. They were thrust in 4 ft at a 
time and then the miners, again 
working in pairs, removed the soil 
before the next thrust. Although soil 
conditions limited the thrust to a 
length of 200 ft this was sufficient to 
get the pipes clear of the develop
ment area and the section was then 
completed by normal tunnelling. After 
this the thrust equipment was turned 

TUNNELLING UNDER 

ATOWN CENTRE 
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round to face the river and the pipe
jacking continued under the bed. 

In the conventional tunnels, the 
ducts are laid in 5 ft lengths and are 
held in position by spacers. As each 
layer of ducts was laid all voids were 
filled with concrete. In the pipe
jacking section, as there was no 
possibility of subsidence, no spacers 
were used and no filling was placed 
between the ducts. 

Almost half of the entire tunnelling 
operation was carried out in chalk 
which presented no problems, but 
for most of the way from the lower 
end of North Street the excavations 
were in dry running sand which posed 
the very special problem of how not 
to disturb the sand outside the 
excavation area. Again taking a lead 
from the ancient Egyptians, straw 
was packed tightly between any gaps 
in the timbers to prevent the sand 
from moving. 

Although the presence of water was 
expected to prove troublesome none 
was encountered, and even when the 

Mr. W. H. F. Rushton has been a Planning 
and Works Executive Engineer in the Guildford 
Area since 1969, after more than 30 years 
in London. 

Office 
lay-out 
forDQ 

There is a new look in directory enquiry 

bureaux where the introduction of modern 

office furniture is replacing the conventional 

wooden "Southampton-type" cordless posi

tions. In place of the more formal lines of 

positions, at which DO operators sit facing 

directories, desks and separate bookracks can 

be arranged in a normal office-type layout. 

Directories are stored in a double-sided 

bookrack on one side of the desks and in book

cases in the body of the unit. This layout 

provides increased storage space, eliminating 

the need for operators to share directories, and 

makes for easier handling of the books. 

All the directories are at the right-hand side 

of the operator, leaving the desk clear for the 

local directory and behind this an answering 

unit housing the position controls. Where the 

local directory is particularly bulky, as in 

London, it may be necessary to raise the 

answering unit slightly. 

The facilities provided are similar to those of 

the present Southampton-type call-queueing 

positions. The new positions will normally be 

provided in units of two, connected on 

opposite sides of a central spine which 
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River Wey rose to an alarming level 
after the rains of early November last 
year nothing worse was suffered than 
a few anxious hours. 

The work was completed within 
five months. During this time the 
public were kept well informed of 

PLAN OF DUCT ROUTE 

what was happening through i:iotices 
and the local press. The success of 
this public relations exercise was 
underlined by the absence of any 
adverse comments and the generous 
co-operation that was obtained from 
all members of the public. 

MANHOL THRUST MANHOLE MANHOLE MANHOLE 
PIT 

TUNNEL 36' DIA. PIPE 
54WAY 54 WAY 

supports the bookrack. With the spines con

nected, suites of up to eight positions can be 

formed. 

The desks and book units are of an attractive 

design, and are less costly than the wooden 

Southampton-type positions. The metalwork 

is finished in grey and the desk top is covered 

in blue PVC, edged with anodised aluminium. 

Assistant Supervisors will be seated at matching 

desks equipped with a telephone and key and 

lamp unit. 

This equipment is being specified for all new 

TUNNEL 
48WAY 

contract orders and where possible will also 

be used for extensions to existing bureaux. 

The desk units have already been used for a 

number of locally designed expedient schemes 

which employ key and lamp units, connected 

directly to the "192" circuits, instead of the 

new answering unit. 

The new office-style furniture at 

Heswall DO Bureau in the Liverpool 

Telephone Area. 



COakes and 

CA RTurbin 

The new telegraph exchange can provide 

a nationwide private network for 

a large firm. There would normally be 

a single local terminal, but auxiliary 

working allows up to five teleprinters 

at one office. 

THE 
TELEPRINTER 
EXCHANGE 

B
USINESS concerns make wide 
use of the telegraph and telex 
networks in this country. For 

some time now, however, there has 
been a need, certainly by the bigger 
users, for their own private telegraph 
networks which would link their 
teleprinter stations in offices, factories 
and warehouses anywhere in the 
country. 

While private networks have been 
possible for some time, the equipment 
used, modified Equipment Telex No. 
1, has limited both their size and 
performance. No more than 20 lines 
can be interconnected; operators often 
find themselves engaged on the time
consuming and tedious task of re
peating a message which has to be 
transmitted to more than one station; 
and when it is not possible to establish 
a connexion the equipment can give 
no indication of the trouble. 

These limitations have been over
come and additional facilities made 
available with the introduction of the 
Private Automatic Telegraph Ex
change (PA TX IA). Designed 
specifically for 50-baud working, a 
PA TX will serve up to 20 teleprinter 

stations and with each customer 
allowed a maximum of four it would 
be possible, by placing units strategic
ally around the country, say in 
London, Birmingham, Manchester 
and Glasgow, for even the largest 
company to have its own nationwide 
private network. These networks and 
their teleprinter stations will operate 
to the same standards as the UK 
telex network and telex stations. 

A major advantage of the new 
equipment will be the optional pro
vision of a broadcast unit which will 
enable a teleprinter station to trans
mit simultaneously to up to 20 other 
stations-to all the stations on its own 
PATX, or to stations on another 
PATX within its own network which 
is fitted with a broadcast unit, or to 
any of up to four pre-arranged 
groups which can include any number 
of stations up to 20. 

Station lines which have con
secutive numbers can be combined 
into auxiliary groups in much the 
same way as telephone lines. When 
a number is dialled and is engaged 
the call is automatically offered to 
subsequent lines in the group. As 
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with Telex operation, each station will 
have its own Answer-Back code 
which should be automatically re
turned to a calling station within 
three seconds of a connexion being 
established. If this is not achieved an 
operator can use the ''Who Are You?" 
key to obtain the distant station's 
Answer-Back. 

Operators who cannot establish a 
connexion will not be left in ignorance 
as to the cause. Printed service 
signal"s will provide an indication of 
what is happening. The letters OCC 
(occupied) will be printed when 
stations, trunks or connecting circuits 
are busy; when wrong digits or codes 
are dialled or when a trunk circuit is 
faulty. When a spare station number 

Below: This shows the stages involved 

in setting up a call between stations 

on the same PATX, between stations on 

different PATXs, or a broadcast call. 

or a station in the absent condition, 
for example where the power has 
been switched off, is dialled it is 
indicated by the letters ABS (absent). 
Whenever a printed service signal is 
returned the connexion is automatic
ally released. 

Operational methods are fairly 
simple. For calls to a station on the 
same PATX, only the two-digit 
number of the called station is dialled. 
For trunk calls, the station number 
is preceded by the digit or digits 
necessary to select the trunk route 
or routes. 

For the simultaneous broadcast of 
a message 01 is dialled, followed by 
55 if the broadcast is to all stations on 
the same PATX; 51, 52, 53 or 54 for 

Left: Protective covers are fitted 

over the equipment which is housed in 

two cabinets. 

Above: Testing the relays on one of 

the first PATXs off the production 

line at Standard Telephones & Cables 

factory at New Southgate. 

CONNECTING 
CIRCUIT 
HUNTER I 

RELAY SET 

TRUNK 
RELAY 

SET 

STATION 
CONNECTING LINES 

CIRCUIT 
+ HUNTER 

RELAY SET 

CONNECTING 
CIRCUIT 

RELAY SET 
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pre-arranged groups; or just the 
codes of the individual stations re
quired. The connexion is completed 
by dialling the digit o. The "Who 
Are You?" signal is then trans
mitted and the selected stations which 
are not engaged return their Answer
Back codes in ascending numerical 
order. Stations engaged, faulty, in the 
absent condition or working in local, 
will be indicated by the receipt of the 
OCC signal and these stations will 
not receive the broadcast message. 

For broadcasts to stations on a 

distant PA TX the trunk routing 
digits to it must be dialled before 01 

otherwise dialling procedure is the 
same. At the end of a broadcast the 
selected stations and the broadcast 
equipment are restored to normal by 
the operation of a "clear" button at 
the initiating station only. On ordinary 
calls either station can clear down. 

The PA TX equipment is enclosed 
in two lockable metal cabinets to ease 
transport and handling. When 
assembled, side by side, the cabinets 
are just under 7 ft high, 5 ft 8 in wide, 
2 ft deep and weigh nearly 13 cwt 
when fully equipped. While a PA TX 
can serve up to 20 teleprinter stations 
connected by physical or voice 
frequency links, it is installed with 
only as many circuits as are necessary 
to meet a customer's requirements. 
Each teleprinter station consists of a 
Teleprinter No. 15 and a Unit Telex 
No 6 or No. 10, all standard telex 
items. 

The circuit elements were chosen 
from those used on Telex where 
reliability had been proved in service. 
This has reduced the time spent on 
development and will eliminate any 
need . for special training of main
tenance staff. Uniselectors, which are 
simple to adjust, were chosen as the 
switching devices and the circuitry is 
arranged so that if any of the common 
equipment, other than the power 
packs, develops a fault the unit will 
continue to function with reduced 
facilities. 

The PA TX will fulfil a very real 
telegraph need. Certainly, there has 
been a great deal of customer interest 
which has not been deterred by 
equipment limitations resulting from 
a need to balance facilities and 
circuit simplification so as to reduce 
size and cost. 

The first batch of PATXs from 
the manufacturers is now being 
delivered and to keep up with 
demand a further order is to be 
placed soon. 

Miss C. Oakes is a Telecommunications 
Traffic Superintendent in the Datel, Telex and 
Telegraph Network Branch of Network Planning 
Department. Working in the Customer Appara
tus Planning section she has been involved in 
co-ordinating the introduction of the PATX. 

Mr. C. A. R. Turbin is an Assistant Executive 
Engineer in the Telegraphs and Data Switching 
Branch of Telecommunications Development 
Department and worked on the circuit 
development of the PATX. 
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Two pulses are received from the 

helicopter - one direct from its 

transmitter and the other reflected 

from the building. The attenuation and 

delay are measured. 

The helicopter takes off for the 

Romford tests after an equipment check. 
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are· designed to determine the re
radiation pattern of different types of 
buildings and involve taking a series 
of measurements of reflections from 
buildings, using a pulse technique 
similar to that employed in radar. A 
transmitter, carried by a helicopter, 
transmits short pulses of radio energy 
which are received and measured at a 
receiving station a few kilometres 
away. Normally two pulses are re
ceived-one direct from the trans
mitter and the other delayed and 
attenuated, after reflection from the 
building. The relative intensities of 
the two pulses is a measure of the 
reflection loss of the building for the 
particular relative directions of the 
incident and reflected waves. The time 
delay between the two pulses is also 
measured to confirm that the reflected 
pulse has arrived via the building and 
not from some other reflecting surface. 

The equipment being used is a 
proprietary 9.4 GHz radar set modi
fied by the Radio and Space Research 
Station who also constructed two 
omnidirectional antennae for the 
transmitter. The receiving equipment 
consists of two 0.9 metre parabolic 
dish antennae connected by coaxial 
cable to the receiver. If it is not 
possible to use a Post Office site as 
the receiving station, the equipment 
is housed in a caravan trailer and the 
antennae mounted on its roof. There 
must be a clear line-of-sight path 
between the receiving station and 
the building which, because of trees 
and other local obstacles, makes a 
receiving site not always easy to find. 

During the measurements the heli
copter flies level with the top of the 
building and is required to hover for 
a few minutes in each of a number of 
selected positions along an arc centred 
on the building. Generally, a reading 
is taken every five degrees of arc, but 
if a particularly strong reflection is 
recorded this is investigated in more 
detail and readings are taken at shorter 
arc-intervals. Ideally, the helicopter 
would fly a full 360° round the 
building, but because of restrictions 
on their use in built-up areas, it is 
normally possible to fly only over a 
limited arc. The helicopter flies at 
various radii of between 300 metres 
and one kilometre centred on the 
building. In order to be able to plot 
the re-radiation pattern the precise 
position of the helicopter is deter
mined by two engineers on the roof 
of the building using surveying equip
ment. They also co-ordinate and 
control the experiments, communi
cating with the helicopter and the 
receiving site by radio telephone. 

Tests have so far been completed 
on two buildings, one at Luton and 
the other at Romford. Although the 
results have yet to be analysed the 
general level of reflected signal was 
about 30 dB below the direct signal. 
At Romford a specular reflection was 
observed which was eight dB below 
the direct pulse. Reflections of this 

order could cause severe interference. 
Once the effects on signals by dif

ferent types of buildings can be 
calculated it will be possible for the 
Post Office engineers to take the 
necessary steps to minimise inter
ference. New radio routes can of 
course be planned so as to avoid un
desirable reflections, but where new 
buildings are put up near to existing 
routes it will be possible to approach 
architects with .a request to alter the 
position of a building-a move of a 
few degrees may be all that is needed 
-or to change structural details such 
as surface materials. Alternatively, 
repositioning radio station antennae 
could be sufficient to reduce inter
ference to an acceptable level. 

Mr. E. S. Doe is a Senior Executive Engineer 
in the line and radio branch of Telecommunica
tions Development Department responsible for 
fundamental studies on radio-relay links and 
for the development of digital radio-relay links. 

Mr. H. S.'Buist is an Executive Engineer in the 
same branch and is working on the experiments 
on microwave reflection. 

Top Th• precl• poaftlon of the 
lwllcopter la plotted with surveying 
equipment from the top of a btook 
of flats at Romford. 

Above: Executl'1e Engineer Henry 
Buist (right) and Anlatant 
Executive Engineer Mike Sheldon 
check the helicopter's 
transmitting equipment. 

Right: Signals from the helicopter 
are measured oo receiving equipment 
at Romford Telephone Exchange. 
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The first Post 
Office productivity 
agreements for 
office workers 
began operating 
in January. 
They �over clerical 
grades. executive 
officers and sales 
superintendents. 
Next year typing 
and secretarial 
grades will be 
included and 
possibly others. 
The Telecommuni
cations Office 
Productivity. 
Prqgramm� was 
one of the key 
schemes covered by 
the productivity 
agreements. 
In this article the 
author discusses 
the aims behind 
TOPP and how it 
works. 

Q Doesn't this rH11y mHn th1t I em going to b• pushed Into doing 
moraworkl 

A Somo people will find themHIVH having to do more. but It you are
already doing 8 fair days' work no one can atk. or expect you. to 

�o 
::��dtvlduals or sect tons may be overloaded whilst others are

n�t carrying their falr1h11rt. The Programme will highlight this 
situation and make it possible to put thlnga rlght. 

Not too much . . . • . . . . . . . • • . • . . . • •  but not too little. 

productivity 
in the office 
PCarpenter 
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N improvement in office produc
tivity helps to combat rising 
administrative costs. At the 

same time it makes it possible for 
office staff to take part· in productivity 
bargaining which until recently has 
largely been denied them. Both these 
aims will be achieved by the Tele
communications Office Productivity 
Programme (TOPP) which has been 
devised to suit the particular needs of 
the telecommunications business. 

TOPP is built upon the assumption 
that improvements in office produc
tivity can be achieved only by the 
direct involvement of staff and first
line managers in Telephone Managers' 
Offices and Regional and Telecom
munications Headquarters. It puts 
particular emphasis on the role of the 
first-line managers, the section super
visors, who are in direct control of 
day-to-day allocation of work and are 
the people best able to set and achieve 
productivity targets. 

The TOP Programme therefore 
goes direct to each individual section 
and requires the supervisor to under
take a survey, helped by his staff and a 
specially trained work analyst, to 
quantify the work of his section. 
Throughput is measured in terms of 
standard hours taken from the Mulli
gan Manual of standard-time data 
for the office which has been specially 
developed for office work over the past 
30 years. The times are derived from 
films taken in typically organised 
office conditions and are the average 
of the times taken to perform a 
specific action by a large number of 
trained clerks. 

The relationship between the num
ber of standard hours for a job and 
the number of hours actually spent 
doing it produces a group-effective
ness figure which is a real, concrete, 
measure of productivity directly re
lated to the work done, rather than a 
global measure imposed from "above" 

Q 8ut jutt meuurlng work doesn't make It Htlet or Ian time 

consuming doH lt.7 

work among staff more 
A No-but It does enable us to 

:�':s"t°ooba analysed and its purposo 
fairly. Furthermore the wor 
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which may not reflect the actual 
situation in individual sections. 

On the basis of such figures and 
other facts produced from the local 
survey a plan for improving the 
productivity of a section is produced 
and a monthly reporting system set up 
to monitor the section's progress in 
achieving its targets. 

To demonstrate the viability and 
acceptability of the Programme to 
both management and staff, Manage
ment Services Department introduced 
a pilot scheme in January 1970 in 
West Midland TMO, Manchester 
Central TMO and the Accounts 
Branch and Postal Stores Depot in 
Purchasing and Supplies Department. 

The TOP Programme is now being 
run by Regional Management Ser
vices Sections. Each Region has 
appointed its own organiser to co
ordinate the project and is recruiting 
its own analyst teams, each consisting 
of a team leader, a Higher Executive 
Officer, and five Executive Officer 
analysts. Training by Management 
Services Department consists of an 
intensive three-week course followed 
by six months on-the-job training. 

Initially some 160 analyst staff will 
be involved in the project, and it is 
planned to survey the work of some 
30,000 clerical staff throughout the 
business within three years. Sub
sequently the number of staff em
ployed will reduce to a small team in 
each Region. This approach has been 
adopted to enable potential savings to 
be realised as quickly as possible, and 
because the rate at which procedures 
change within the business is so great 
that a slower implementation of the 
programme would present serious 
practical problems. 

Before a survey can begin a 
considerable amount of preparatory 
work has to be done. Senior and 
middle management are introduced 
to the Programme and select the 

a l'vo heardthat 

sections to be surveyed. The section 
supervisors then attend a short, 
intensive course where the mechanics 
of the TOP Programme, and in 
particular the survey, are explained. 
All local union representatives. whose 
members are involved are invited. 

Section supervisors are given speci
fic instructions on the collection of the 
information about their sections. 
Details of the Programme are con
tained in a supervisors' handbook 
which also gives an example of a 
survey report. Short appreciation 
sessions are then held with all staff 
involved at which the TOP Pro
gramme is broadly outlined and 
specific details given on the ways in 
which the staff can assist their 
supervisor in the recording of infor
mation. A staff guide, prepared 
jointly by the Post Office and the 
Unions, is also distributed and con
tains an outline of the Programme 
together with answers to some of the 
most frequently raised questions. 

About a month later the analyst 
arrives and the survey begins. With 
the help of the detailed job knowledge 
of his staff, and the experience of 
the analyst, the supervisor establishes 
a detailed specification for every job 
his section does. The analyst then 
breaks the specification down into 
smaller elements and applies the 
predetermined standard-times from 
the Mulligan Manual to them. (In
cluded in the standard-time is a 
one-sixth allowance added to the 
actual times to make provision for 
personal needs and relaxation.) 

These times are tested under 
normal working conditions by the 
supervisor and his staff, to satisfy 
themselves that they are fair and 
reasonable. When the supervisor has 
accepted them they are multiplied by 
the actual monthly volumes of the 
various jobs, which are taken from the 
section recprds. This produces a 

measured monthly workload for the 
section, which is compared with the 
section's actual staffing, to arrive at 
its average effectiveness. 

The supervisor uses these facts 
about his section workload and its 
distribution to prepare a plan for 
improving his section's effectiveness, 
and he submits this in a written survey 
report to his manager. Following 
acceptance by management and rati
fication by Staff Side the report is 
implemented. Every month from 
then on the supervisor prepares a 
report showing his progress in achiev
ing his targets. 

The benefits of the TOP Pro
gramme derive from the fact that it 
enables effective control to be main
tained over individual work sections. 
Staff benefit through more equitable 
workloads, better and more detailed 
job specifications, and the prospect 
of higher pay through the productivity 
agreement. Supervisors gain a 
meaningful managerial role with the 
ability to plan the work of their 
section and the use of their staff. 
Management is given the basis for 
realistic manpower planning through 
.the ability to quantify the effects of 
proposed changes in requirements. 

The business is expected to save 
£30 million over a ten-year period and 
will have better standards of manage
ment; the unions are given a positive 
participative role and the opportunity 
to increase the prosperity of their 
members. At every stage there has 
been the fullest co-operation from the 
unions, particularly during the pilot 
scheme. This is specially appro
priate since co-operation is the 
keynote of the TOP Programme. 

Mr. P. Carpei:iter, a Higher Executive Officer 
in Management Services Department, has been 
involved in the TOP Programme since he 

joined the Post Office in 1969 as a Tele
communications Management Entrant. 

These pages are 

taken from a 

booklet given to 

staff in an office 

where a survey is 

to be carried out. 

that thov assu than times are based me ovorvono la the sam:� American Worlcora, and sto can wo 7 wo nood to relax 
Q Wo cannot work at top pace. non· p. 

now and again. 

A Tho Standards Were d forworld-widooff' evefoped In America b and proved in man 
•�oapplications and Ind 

�t they aro Intended The times In the m:n�r�o companioa in Brit:�n ;tiey have been used observations m . I 
a are,u,eragesof o r manvvears Performance: oin V dorived from cine fr;;any thousands of . m9 of actual office 

Howovor, What real occoptod by the S 
lv�ottors is that all by you end yo Uperv1sor and the l tho tlrnos have to b urcolloagu01. mportant onos wllf h ..• �A. 

. amount of tlmo to relax
A Yes. of course you neod e corto1n 

metimes you will work faster 
The stondard times are evoreges. ��e standard times also include 
then overage. sometimes sloweri o about one hour In the norn;ial 
en edditional allowanco of16�% 

, . ot i nclude lunch time. that s 
working day. This ollowenco 

h?e
.� "ersonal" ellowonco Is used up 

separettt anyway. Of course� ts 
t:e weather. combing your hair. 

in a variety of ways-dls�u
::��:ll at once by leaving work an hour 

etc .. and you would not e 
early. 



IN THE 
SEVENTIES 
CR Nightingale 
and R Pine 

This article describes a new universal power system 

for the future telecommunications network. It is 

modular in approach- it grows as the power demand 
grows. It is fully automatic - requires little 

maintenance. It is simple to plan and install-

is less dependent on accurate long-term forecasts. 

It is highly reliable - and is cheaper. 

••• ••• it

o.o 

•• 

Executive Engineer Steve Humphreys, who has been responsible for much of the 

design work on the de power modules, measures voltages during performance tests 

on the new equipment at the Telecommunications Development Department's 

laboratory in North London. 
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VER the years the power 
systems of the Post Office's 
telecommunications network 

have grown and evolved to keep pace 
with the ever-increasing demands put 
upon them. As new technologies have 
changed the basis of equipment 
design, so the number of supply 
voltages in use, and the differing 
types of plant needed to produce 
them, have grown to such an extent 
that there can now be as many as 
eight separate power supplies in a 
large communications centre. 

The system has become complex 
and the maintenance costs and man
power requirements high. In addition, 
plant cannot be extended after instal
lation and has to be large enough at 
the outset to cater for estimated loads 
up to 20 years ahead. Forecasting 
errors can result in either the over
provision of equipment, tying up 
capital which could be put to better 
use elsewhere, or in the premature 
replacement of plants. 

If this tendency to proliferate were 
allowed to continue the costs of 
plant, accommodation a·nd mainten
ance could only rise, the complexities 
would increase and overall reliability 
be reduced. Such a prospect, at a time 
when the explosive expansion of the 
network demands improved man
power productivity, greater system 
reliability and reduced costs, has led 
the Post Office to take a close look at 
the requirements of power systems 
that will be needed for the network 
over the next decade. 

The result is the development of a 
radically new system, based on mod
ern techniques, which will be capable 
of universal application. It will employ 
a modular approach in which the 
performance of the whole power 
system, from the public mains supply 
through to the -5ov power connexions 
to the equipment racks, has been 
treated as a unified system. It will 
grow as the power demand grows, will 
therefore be less reliant on accurate 
long-term forecasts and will allow 
the deferment of capital investment 
until it is actually required. It will be 
fully automatic and highly reliable, 
will need minimal maintenance, will 
be simple to plan and install and will 
be cheaper. 

The new system evolved from a 
study of future power requirements 
which concluded that there should 
ultimately be one de supply at one 
voltage for all purposes and that, since 
the bulk of the power consumed in the 
network is at -5ov, this should be the 
new standard for all types of com
munications equipment. 

The next step was to look at the 
possible future use of existing -5ov 
plants. Three are in use. For the 
smallest telephone exchanges, for 
example the UAXs, there is the small 
fully-automatic Power Plant No. 227 
which is of modern design. Medium 
and large exchanges are supplied by 
Power Plants Nos. 210 and 225, the 



former for loads up to 800 amperes 
and the latter covering ,a range 1,000 
to 20,000 amperes. 

Their reliability, the amount of 
maintenance required, problems of 
forecasting and planning, and the 
overall costs were looked at and com
pared with the business objectives of 
the Post Office and new targets of 
reliability set by Service Department. 

Except for some faults resulting 
from minor design defects, which can 
readily be corrected, Power Plant ·227 
has proved to be satisfactory and for 
the foreseeable future will be adequate 
as a source of UAX power. 

The other two plants are inade
quate. Designed with just sufficient 
rectifier capacity to meet the varying 
demands of electro-mechanical 
Strowger-type exchanges, neither will 
be able to cope with the more con.
Stant loads which will be imposed in ' 
the future by electronic equipment. 
For these, sufficient rectifier capacity 
will be essential to ensure that power 
supplies are secure even if one 
rectifier should fail. This lack of 
reserve rectifier capacity coupled with 
the use of electro-mechanical com
mon control, parts of which are 
subject tc a large number of faults, 
does not allow the plants to meet the 
new targets of reliability. 

The heart of the modular system is 
a new de plant, to be known as the 
Power Plant No. 233. It employs self
contained power modules, each a 
fully automatic unit comprising a 
rectifier and 25-cell battery. The 
output voltage is maintained within 
the limits 46 to 52 volts and batteries 
are kept fully charged without routine 
charging, which will reduce main
tenance manpower needs. Should a 
module fail, a standby rectifier pro
vides spare capacity and also allows 
batteries to be recharged while the 
modules continue to supply the load. 

Initial installation will normally 
comprise a standby rectifier and one 
module, additional modules being 
added as required up to a normal 
maximum of four. Exceptionally, five 
or six could be used when the load 
grows above that expected for the 
installation. The plants will be pro
duced in a range of sizes to supply 
loads in the range 50 to 8,ooo amperes. 
Reli�bility will be achieved by simple 
design with minimal control, by spare 
rectifier capacity and by the use of 
solid-state circuitry. 

To ensure that standby ac supplies 
are available at all times, even when 
the public mains supply fails, auto
matically_ started diesel-generators are 
being provided in all but the smallest 
exchanges. The majority of centres 
will be equipped with one engine
set capable of supplying four de 
modules. In larger centres costs will 
be reduced and higher overall reli
ability achieved by initially installing 
one engine-set capable of supplying 
two de modules, a second similar 
set being installed when provision 
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The diagram shows the standardised 

units which will form standby 

Power Plant No. 426 - emergency 

switch, control cubicle, generator 
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set and 12-cell battery. 

Below: A standby diesel-generator set 

at Woking Telephone Exchange with a 

standardised control unit (left). 
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This diagram shows in simple form how 

modular power embraces the whole 

power system from the public mains 

supply through to connexions on the 

equipment racks. It comprises mains and 

standby ac supplies and the new de 

Power Plant No. 233 which uses self

contained modules that can be added to 

as load demand grows. The converters 

are used to provide supplies at 

other than -50 volts. 

of a third module becomes necessary. 
The batteries which form part of the 
de modules will maintain the supply 
to the load during the time taken for 
the engine-sets to start. When a single 
engine is installed the batteries will 
provide a reserve of power for one 
hour at peak load should the engine 
fail to start. On a two-engine-set 
installation the same batteries 'will 
give a reserve of about five hours if 
one of the engines fail. 

The number of communications 
buildings having diesel-generator sets 
installed has been growing rapidly. 
In 1966, less than 300 were available; 
by 1970 this had risen to about l,200 
and by 1973 over 2,000 plants will be 
in service. 

The progressive development of 
standardised diesel-generator sets 
introduced in 1964 has resulted in a 
well-proven modern design giving a 
high degree of reliability. 

The original Power Plant No. 426, 
had a maximum power-output of only 
l 15 kw. Today, this plant has a 
maximum rating of l 80 kw and a 
recently-developed larger version, the 
Power Plant No. 432, is now available 
with ratings up to 500 kw. Addition-
24 
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ally, designs are arranged so that 
multiple plant of up to four diesel
generators can be provided to give a 
standby capacity of 2,000 kw. 

Prior to 1964 each engine-plant was 
planned individually, and THQ staff 
arranged for their provision and 
installation. Today, except for very 
large and specialised plant, _nearly all 
diesel-generators are arranged by 
Regions using standardised plant 
produced in rational ratings. 

Plans now being implemented in
volve the central bulk-purchase of all 
standardised control and switching
system cubicles, which will allow all 
but the largest diesel-generator sets to 
be purchased as package units. This 
will reduce plant costs, and since 
manufacturers will be able to intro
duce modern production techniques 
and to use quality-control procedures, 
a better end-product will result. Some 
measure of the cost-reduction benefit 
can be judged by the fact that engine 
control and switching cubicles are now 
being bought for about half the price 
paid for individual units ID years ago. 

The most commonly used packaged 
units have been designed with stan
dard interfaces so that a set may be 
simply replaced by one that is smaller 
or larger with complete safety of 
personnel and without affecting the 
security of supply. This facility, which 
will be most readily employed in 
standard buildings, will enable the 
planning flexibility of diesel-generator 
plant to match that of the new 
modular de plant. 

When this class of standby-plant is 
combined with the de modules, the 
overall reliability targets for complete 
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power systems should be easily 
attained, and probably exceeded. 

Development work is also in pro
gress to improve the distribution of 
de power to the communications 
equipment. In most existing tele
phone exchanges groups of equipment 
racks are connected by group-fuses 
to a main distribution bus bar. A 
blown fuse can cause a major loss of 
service or even the complete isolation 
of an exchange. When it is necessary 
to extend the system, personnel some
times have to work on live low voltage 
de bus bars-a practice which results 
in mishaps which can cause interrup
tions in power supply. 

Future distribution designs will 
aim at eliminating all need for staff 
to work on live conductors and make 
it impossible for a blown fuse to cause 
the isolation of a communications 
centre. 

At present, the Post Office spends 
about £5 million each year on 
exchange power supplies. Under pre
sent conditions this would rise, at 
today's prices, to £8 million by 1980. 
The introduction of modular power 
into the network, with lower main
tenance charges and maximum defer
ment of capital investment, is expected 
to reduce this expenditure by annually 
increasing amounts up to a maximum 
of 20 per cent by 1978. 

Mr. C. R. Nightingale is a Senior Executive 
Engineer in Power and Ancillary Systems 
Branch, and heads a Group responsible for 
the design and development of standard ac 
power plant. 

Mr. R. Pine, a Senior Executive Engineer in 
the same Branch, is Project Manager for the 
development of the modular de power system. 



Intelsat IV-the latest and biggest in the series of 

communication satellites-was placed in orbit over 

the Atlantic earlier this year and is now in 

commercial service. Meanwhile plans have been agreed 

for a new submarine cable to be laid across the 

Atlantic to Canada with a capacity more than double 

that of existing cables. The relative advantages of 

these two methods of international communication 

are discussed by A. H. Mowatt, Head of Lines 

Division, External Telecommunications. 

I
NTER-CONTINENT AL tele
phone service depends heavily on 
microwave radio links relayed via 

communication satellites. They are 
now accepted as an important addition 
to submarine cables in providing 
inter-continental telephone com
munications along the major telephone 
highways. Speaking to North America 
one is just as likely to be speaking via 
a satellite as via a submarine cable. 
The quality of telephone speech is 
equally good by both media, although 
a satellite link is subject to slightly 
longer transmission time- less than 
half a second-which telephone callers 
may detect in the course of conversa
tion but do not find a serious 
drawback. 

Satellites also provide reliable com
munication between distant countries 
that could not today be linked 
economically in any other way. Cables 
are not economic in joining countries 
separated by wide stretches of ocean 
and not having a large volume of 
telephone business between them. 
There are, for instance, no submarine 
telephone cables across the South 
Atlantic or the Indian Ocean; 
although the cost of laying them 
might have been faced by now if 
satellites had not provided a cheaper 
alternative. 

Terrestrial microwave radio sys
tems or underground coaxial cables 
may be provided across a continent 
(at a rate per mile somewhat cheaper 
than submarine cables), but it still is 
not economic to provide these links 
across thousands of miles of moun
tains or desert where there is no local 

Intelsat IV is launched from Cape 
Kennedy by an Atlas-Centaur rocket. 

THE VALUE OF 

SATELLITES 

AND CABLES 

telephone development which would 
help to support a long-distance 
system. For this reason there still is 
no telephone connexion by land with 
India, or to the even more distant 
countries of the Far East. 

This is where communication satel
lites come into their own: each 
satellite provides a telephone relay 
station in the sky, interconnecting as 
many as 30 or 40 separate countries 
simultaneously. An earth station 
equipped to send and receive via an 
Atlantic satellite can, through it, make 
contact with any other earth station 
in the wide area of the earth from 
which the satellite can be seen. This 
area includes not only North and 
South America but also Africa and 
even Asia as far east as the oil fields 
of Iran. Similarly a satellite located 
above the Indian Ocean covers an 
area extending from Britain to 
Australia and Japan. There are now 
satellite services to Singapore, Hong 
Kong, Indonesia and Thailand and a 
new satellite service will be opened to 
India in the near future. 

Another service "via satellite" 
which is now familiar to the public 
through the Olympic Games, Apollo 
and World Cup TV programmes is 
inter-continental television trans
m1ss1on. It would be extremely 
difficult, if not impossible, to provide 
this service by any other means. Ev,en 
so the frequency band-width ex
pressed in terms of the equivalent 
telephone lines, is very large even by 
satellite, so that the provision of even 
one television link through a satellite 
uses a significant proportion of its 
capacity. For example, a television 
service uses one of the 12 trans
ponders available in the INTELSAT 
IV satellites, each of which can carry 
on average 300 circuits. 

The global satellite system, which 
has been established for telephone, 
television and other kinds of tele
communication, is owned by the 
INTELSAT Consortium represent
ing 76 different countries. The United 
States has provided about half the 
capital and most of the technology; 
the "manager" of the system, namely 
COMSAT, the Communications 
Satellite Corporation, is also a United 
States body. INTELSAT started with 
the Early Bird launch in April 1965, 
which had an expected operational 
life of 18 months but was only recently 
retired after more than five years of 
completely successful service. The 
second generation of satellites, 
INTELSAT II, began badly when 
the first satellite failed to be put in 
orbit and was lost, but the three other 
satellites of this kind performed 
satisfactorily although all had faults of 
varying importance. The first satellite 
in the third generation (INTELSAT 
III) also failed at launch. Out of a 
total of eight satellites launched in 
this series only five were put into a 
successful orbit and one of these had 
mechanical trouble which ultimately 
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caused it to fail. The remaining four 
INTELSAT III satellites provide the 
present global satellite system, with 
two over the Atlantic Ocean and one 
over each of the Pacific and Indian 
Oceans. 

A fourth generation of satellites has 
begun with the launch in January of 
the first INTELSAT IV satellite to 
serve the Atlantic region. This satel
lite and others to follow it are designed 
to have a capacity of more than 5,000 
telephone lines plus one for colour 
television transmission. The average 
capacity will vary because the trans
mission of many small carriers from 
the earth stations will limit the 
satellite's efficiency as compared with 
the transmission of a few large carriers 
from a limited number of earth 
stations. A total of eight such satellites 
has been ordered: two for the Atlantic 
region, two for the Pacific and a fifth 
above the Indian Ocean. The remain
ing three are intended to be launched 
as spares in orbit, to take the place of 
any satellite that might not be put 
correctly in orbit or should later have 
trouble in operation. Each satellite is 
planned to give service for seven years, 

Doll is 
Hill 
design for 
Cantat2 
Cable links across the Atlantic will 

be more than doubled by the new large

capacity submarine cable to run 

between the United Kingdom and 

Canada. The British Post Office and the 

Canadian Overseas Telecommunications 

Corporation have signed an agreement 

for the coaxial cable to come into 

service in 1974. It will be known 

as CANTAT 2. 

With a capacity of 1,840 circuits, 

the cable will have nearly 500 more 

circuits than the total of all 

existing transatlantic cables. It will 

be produced to an advanced design 

based on work at the Post Office 

Research Station at Dollis Hill. 

CANTAT 2 will span 2,840 nautical 

miles between the British cable station 

in Widemouth Bay, Cornwall, and a new 

cable terminal to be built near 

Halifax, Nova Scotia. The earlier cable 

between UK and Canada, CANT AT 1, 
was laid between Oban, Scotland, 

and Hampden, Newfoundland, in 

1961 with 80 circuits. 
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at the end of which a replacement is 
assumed to be necessary: this is 
longer than any satellite has worked 
so far. 

A communication satellite system 
comprises not only the satellite but 
also the network of earth stations that 
work through it. The total cost of the 
system is not only that of launching 
the satellites to maintain a continuous 
service, but also the cost of providing 
and operating the earth stations which 
are owned separately by the countries 
in which they are located. The present 
INTELSAT system requires a large 
antenna, in the form of the familiar 85 
to 97 foot dishes at Goonhilly Downs, 
together with a great deal of complex 
mechanical and electronic equipment. 
A simple earth station might cost as 
little as £r.5 million but a large earth 
station carrying a great many tele
phone circuits for simultaneous calls 
to about twenty other countries 
would cost from £2 million to £3 
million in all. Goonhilly at present 
has two aerials one working with one 
of the Atlantic satellites and the other 
working with the Indian Ocean 
Satellite. A third aerial is being 
constructed and will be brought into 
operation next year for service with 
the new Intelsat IV satellite, in the 
Atlantic. 

The cost of a satellite network 
cannot be directly compared to the 
cost of an equivalent network of 
submarine cables because it would be 
wholly uneconomic even to consider 
laying cables between some of the 
points joined together by satellite. 
Nevertheless some comparison is 
necessary in assessing the merits of 
laying new submarine cables in 
particular areas, e.g. across the Atlan
tic. A cable may have a life of 25 years, 
but the cost of a succession of satellites 
and earth stations over the same 
length of time cannot be forecast with 
any accuracy. Still, by using what 
indications are available the Post 
Office has reached the conclusion that 
there will be very little to choose 
between the costs of satellite and 
cable service in the North Atlantic 
over the next two decades. This 
conclusion may not however hold for 

longer, less well loaded, streams of 
telephone business such as the Pacific 
Ocean. 

The kind of submarine cable which 
would be economically laid would 
have to be of much larger capacity 
than existing cables, the largest of 
which provides 800 lines. A British 
design is now available which has the 
capacity for over 1,800 lines, and both 
here and in America some preliminary 
work is being done on new designs 
which could nearly double this capa
city. Seeing that costs of satellite and 
cable are not likely to be very different 
for North Atlantic service, the Post 
Office is in favour of laying new 
cables as well as expanding its use of 
satellites. By having different media 
of communication and different routes 
on the North Atlantic the service is 
protected against the effect of break
down in any one system. 

The same cannot be said of all 
areas of the world; the cost of a cable 
increases with the distance. This is 
not so for a satellite through which 
additional services within its capacity 
can be added at marginal cost; 
therefore it seems unlikely that sub
marine cable communication across 
the Indian Ocean will be economically 
competitive with satellite communica
tion, but new cables might be laid in 
the South Atlantic and in the Pacific 
in the next decade. 

The prospect for the future seems 
to be of relying more and more on 
communication satellites, although 
many more submarine cables are 
also likely to be laid as a complement 
to satellites in those areas of the world 
where cables will be economic. As 
telecommunications business grows 
there may well be a demand for 
cables in aryas where at present there 
arc none: but satellites arc here to 
stay, and the two media are com
plementary, with satellites opening up 
communications with many countries 
which without them would have to go 
on relying on unstable high frequency 
radio services. 

Below: The route and capacity of the 

new CANTAT 2 cable is compared with 

existing transatlantic cables. 



SPACE AERIAL FOR 
MAATLESHAM 
A £76,000 "mini" aatelllte;cammunlcations aerial hJs 'bsen..e-.4ac the PPlt 
Office Re1tarch SUtfon M•r.tlesham Heath. It is to be diecJ tD lsfua\' t'R& effect 
the atmosphere, and partlCblarly rainfall, has on radio tran1ml11lon1 to and 
from satellites at microwave frequencies higher than tbqae �ur1ent1v uaed. 
Higher frequencies wUI be needed in the future as the '10lume pf trtfffc 
carrled :by nteRltea contlnuaa to grow. 
The new aerial la 20 ft ln.c1iameter-about a fifth of the atze of Ilia 
aarfala at GoonhHly lte ,llnDlual design is axpected.10..,..,Jea�d by 
axttanaoua nolae than the 'mare- common symmetrf1MJJ¥P., ..nd'itt cieOCV 
wUl be Improved bicaultf the beam from the main � Is amnt.fatJIV 
unob11ructad So that it wlll be capable of operating up to 40 GHz, 
the main reflector hes a apealfled surface accuracy of 0 010 In. rms and 
the sub-reflector 0 006 In rms 
To unprove aerial efficiency the cooled, low-noiaa first atage of 1he 
receiver w111 be located in a special housing actjacent tfJ the elevation axis. 
thus keeping the waveguide connexion to the feadhorn u 11hort as po88tble. 
The main accommodation for transmitting and reoalv1ng equipment, however, 
is In a cabin which is part of the aerial structure. Movement of the aerial 
is controlled from a console in an adjacent laboratory building. 
Experiments are expected to begin when the Italian satellite, Sirio, 
is launched in July 1972. 
• Other studies of the effect of weather on microwave radio systems 
were described in Telecommunications Journal, Winter 1970. 

No news is 
good news 

COMPUTER is now being used 
to monitor the performance of 
transmission and receiving 

systems at the Post Office's satellite 
earth station at Goonhilly Downs, 
Cornwall. Every radio channel bring
ing telephone calls by satellite into 
the Uruted Kingdom is computcr
checked fifty times a second. Almost 
as frequently the computer samples 
the outgoing radio beams carrying 
telephone calls-and television sig
nals-through satellites to other parts 
of the world. 

The computer operates "super
vision by exception" techniques-no 
news is good news. So long as the 
monitored parameters remain within 
pre-set limits the computer keeps 
silent. But as soon as there are varia
tions beyond the limits they are 
measured and l'ecorded and the com
puter alerts engineers immediately. 

The necessary adjustment11 are 
made and a report is teleprinted to 
COMSAT who operate the INTEL
SAT series of satellites on behalf of 
an international consortium including 
Britain. 

COMSA T want this important data 

from satellite earth stations through
out the world to assess the per
formance of satellite systems. 

A Ferranti Argus 500 computer is 
being used. Post Office engineers 
wrote the main programs which 
enable the computer to monitor the 
two existing aerial systems, at present 
working to satellites over the Atlantic 
and Indian Oceans, and the third 
aerial system when it is brought into 
service in 1972. 

The computer is able to sample the 
monitored parameters at the required 
rates including the measurement of 
radiated power at 160 millisecond 

Work contlnu9d late Into the evening 

during conatructlon at Martleaham. 

The completed aerial la ahown above. 

intervals and a check of the noise 
level in receiving channels every 20 

milliseconds. Mean values of the data 
collected are calculated at one minute 
intervals and can be displayed, printed 
on paper or held in the core stores of 
the computer until required. 

Significant characteristics will be 
monitored for each of 15 transmitted 
carriers and 60 received carriers. The 
computer will also keep check on the 
availability of reserve common equip
ment indicating, for example, which 
of the high-power transmitters are 
carrying traffic and which are stand
ing by. 
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VERY working day lorries set 
out from each of the Supplies 
Division's engineering stores 

depots loaded with all the miscellany 
of items which Telephone Areas need 
to maintain and develop the tele
communications services. When they 
deliver these . new supplies at Area 
stockpoints there are, almost in
variably, considerable accumulations 
of old equipment waiting to be 
transported back to the Supplies 
Division depots. 

This material which has been 
recovered from the network falls into 
two main categories-scrap metals 
such as wire and cable, and items of 
used apparatus. When Telephone 
Areas transfer scrap to Supplies 
Division they credit their accounts 
with its value at rates which approxi
mate to what it will fetch when sold. 
When the material arrives in a depot 
it is sorted into sale lots which 
experience indicates will enable the 
best prices to be obtained from scrap 
metal merchants. For example, cables 
containing a high percentage of 
copper command higher prices than 
those in which the proportion of lead 
is greater, a·nd the small cost of sorting 
the material is more than recouped by 
the better prices ·which are obtained. 

The importance to the Post Office 
of Supplies Division's scrap metal 
disposal organisation is illustrated by 
the fact that during the year 1969/70 
well over 30,000 tons were sold for 
nearly £8 million. Over 60 per cent of 
this, both in tonnage and value, was 
lead-covered cable. 

Perhaps less spectacular, but 
occupying a very important place in 
the Post Office supply system, is the 
organisation which deals with items 
of recovered apparatus. Each year, at a 
cost of little over £4 million, Post 
Office factories repair second-hand 
engineering stores which would cost 
about £ro million if purchased new. 
Most of these stores, like the scrap 
metals, find their way as return 
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Where 
there's
muck 

there's
money 
Disposing of scrap metal is a 

big source of income for the 

Post Office. Large savings can 

also be made from the repair of 

old equipment recovered from 

Telephone Areas. 

RE T Saunderson 

Pallets filled with recovered materials 

are piled roof-high in the Post Office 

Supplies Division depot at Crayford, 

Kent, before being sent to Post Office 

factories for repair. 

vehicle loads from Telephone Areas 
to Supplies Division depots, where 
they are accumulated for despatch to 
the factories in batches as required. 
Clearly, the cost of this accumulation 
and storage must be added to the 
overall repair bill and any means of 
reducing this cost will enhance the 
overall profitability of the repaii 
system. 

To that end, a limited but radical 
change of procedure was introduced 
in March 1970. Prior to that date, 
Telephone Areas credited their ac
counts with the full, current value of 
the general run of old apparatus 
returned to the Supplies Division, no 
matter how long it might have been 
in service. On arrival in Supplies 
Division recovered stores depots the 
items were checked against the cover
ing delivery note, upon which was 
recorded the amount of credit which 
had been claimed in the originating 
Area, and any discrepancies in 
quantity or description-and thus in 
value-were adjusted. The recovered 
items, packed in trays, pallets or other 
suitable containers, were then put 
away in stock in the depots. 

When a batch was required to be 
sent to a Post Office factory for 
repair they were set out for examina
tion ("grading") by teams of Factories 
Division personnel to determine 
whether they were, in fact, repairable. 
Those which were unsuitable for 
repair were scrapped and their value 
was written down in the Supplies 
Division books. In some cases the 
interval between arrival in a recovered 
stores depot and transfer to a factory 
for repair was quite short but, for 
various reasons, some languished in 
"old stock" for many years. Gradu
ally, some of these slow movers 
became obsolete or, through other 
changed circumstances, were no 
longer like1y to be repaired. When 
this became evident they were 
scrapped, but during the intervening 
years it had cost the Post Office a 



great deal of money in manpower, 
storage space, pallets etc. to retain 
them in stock, and because they were 
on the books at full prices, they had 
artificially inflated the value of Sup
plies Division's inventory. 

The underlying objective of the 
new procedure is to retain only those 
items which are likely to be repaired, 
and to eliminate all the rest from the 
system at as early a stage as possible. 
The foundation-stone is a document 
known as the "List of items recover
able for credit". It comprises-
• items which have been repaired at

any time during the last 5 years. 
• those (mainly obsolescent) items 

for which repair by a Post Office 
factory represents the sole source 
of supply. 

• recently introduced items which 
have not yet been recovered in 
sufficient volume to make up viable 
repair quantities, but which are 
considered likely to be capable of 
being repaired economically. 

• certain expensive items which, 
although not repairable, are likely 
to have a high sale value. 

• certain items which contain com
ponents required by Factories 
Division. 
Recoveries of all items which 

appear in the list attract full credit and 
are dealt with in exactly the same 
manner as formerly. Everything else 
is scrapped, written down to nil 
value in Area offices immediately on 
recovery and placed unsorted into 
pallets for return as miscellaneous 
scrap to the territorial supply depot, 
where it is put up for sale in con
venient quantities. 

Having acknowledged that the 
material is scrap and that the Post 
Office has no further use for it, there 
need no longer be any inhibitions 
about dealing with it as such. In 
practical terms this means that a 
number of causes of nugatory expense 
which were inherent in the earlier 
procedure have been eliminated. For 

example, items no longer have to keep 
their separate identities when they are 
recovered from the system; Area 
offices no longer have to complete 
documents in order to claim credit for 
them; they no longer have to be 
packed to protect them against damage 
in transit; they do not have to be 
transported beyond territorial supply 
depots in Supplies Division; they do 
not have to be unpacked, identified, 
checked and taken into repairable 
stock in recovered stores depots; they 
do not occupy pallets and warehouse 
space in Supplies Division before 
eventually being scrapped. 

The long-established axiom in 
warehousing that every time stores 
are handled something is added to 
their cost but nothing to their value 
has been amply demonstrated by this 
modest procedural change, for it has 
produced operating savings in the 
Supplies Division alone of over 
£50,000 per annum, much of which 
accrues from the fact that scrap 
material now passes through fewer 
hands than formerly. 

Are the disposal arrangements 
capable of any further streamlining 
and simplification? Would it be 
possible, for example, for scrap 
apparatus to be sold under Regional 
contracts from one or two collection 
points in each Telephone Area? To 
facilitate this could Areas accumulate 
the material in big enough lots so as 
not to depress the price which it 
fetches? These are some of the 
questions which remain to be explored 
before one can be certain that the 
telecommunications business is now 
disposing of its scrap apparatus in the 
most advantageous manner. 

Mr. R. E. T. Saunderson is an Assistant 
Controller (Senior Chief Executive Officer) in 
Supplies Division and is responsible for the 
efficient and economic operation of all the 
Division's engineering stores depots and 
transport fleets. He is a Fellow of the Institute 
of Materials Handling. 

Above: Factories staff examine 

recovered items to determine whether 

they are suitable for repair. 

Below: Jointers' tents, stacked in the 

yards at the Crayford depot. await 

dispatch to the factory for repair. 
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The complete range 
of computing services 

under one banner 
Long-life hardware; sophisticated software ; 

unrivalled training resources ; bureaux services
from Europe's world-class computer company. 

The International Computers Group, ICL House, London, S W 15. 

Post Office Sales Area: Computer House, Euston Centre, London, NW1. 



miscellany 
Post Office at 
Datafa i r '71 
THE WIDE range of services provided 
for the computer user was highlighted by 
the Post Office during Datafair '71, held 
at Nottingham University. Presentations 
covered line and radio transmission of 
computer data, Datapost and the National 
Data Processing Service. 

A series of lectures was presented by 
Telecommunications Headquarters cover
ing: data transmission users' needs and the 
effects on communication systems of 
future data processing developments; 
possible features of a new data trans
mission service, current study proposals 
and technical objectives for a national 
communications service; data transmission 
facilities available now and planned for 
the near future; maintenance work for 
Date) services on public and private 
networks and facilities offered to customers 
by the Date) Advisory Service. 

The lectures and presentation by NDPS 
illustrated the great scope of the skills, 
resources and planning essential for 
developing and operating its bureau 
services on a national scale. 

Coping with the demand from Datafair 
exhibitors for equipment and communi
cations links involved Nottingham Tele
phone Area staff in 12 months of planning 
and installation work. Local cable dis
tribution throughout the extensive Notting
ham University campus was augmented 
and new cable pairs made available back 
to the Nottingham exchange. 

With no computer centres in the area 
and a large number of long-holding trunk 
calls for data transmission likely, any 
threat of congestion was avoided by 
augmenting exchange equipment and trunk 
circuits from Nottingham to several major 
cities. 

The installation period was limited to 
seven days, and although some stands and 
displays were not complete 48 hours before 
opening, Nottingham staff still managed 
to install 112 exchange lines, 74 data 
transmission circuits of various kinds and 
three Telex machines. 

·Dial-a-computer
THE POST OFFICE is co-operating 
again this year in the "Dial-a-Computer" 
competition sponsored by New Scientist 
magazine and Honeywell, the computer 
manufacturers, to find imaginative ideas 
for computer time-sharing. There are six 
prizes each of £1,000. 

The Post Office is providing each winner 
with communications equipment, a tele
phone line and up to £300-worth of 
telephone calls free of charge. These 
facilities will enable the winners' type
writer terminals to be linked direct to a 
"Dial-a-Computer" time-sharing centre, 
and allow them to dial the computer 
whenever they need to "converse" with it. 

Ministry post 
MR. C. W. SOWTON is to succeed Mr. 
H. Stanesby, Director of Technology at 
the Ministry of Posts and Telecom
munications, who retires on 2 August. 

TRUNK CALL FOR JOHNNY 
A BEDTIME story by telephone is now a 

regular treat for thousands of 

youngsters. Every evening they can dial 

Johnny Morris, the BBC Television Zoo 

Man, who tells a story from a collection 

of 50 based on his TV series Animal 

Magic. He is pictured here getting a 

trunk call from one of his "fans". 

Mr. Sowton has also been appointed chair
man of the Technical Sub-Committee of 
the Television Advisory Committee which 
advises the Minister of Posts and Tele
communications on the technical develop
ment of television and sound broadcasting. 
Post Office representatives on the Sub
Committee are Mr. J. K. S. Jowett, Head 
of the Space Systems Division of Tele
communications Development Depart
ment, and Mr. D. Wray, Head of Line 
Radio, Datel and Submarine Division of 
Network Planning Department. 

Dithering 
AT THE annual Physics Exhibition in 
London in April the Post Office demon
strated the use of "dithering" in a 6 Mbit/s 
pcm television system. Dithering, produced 
with a pseudorandom signal, enables a 
television monitor to display a wider 
range of brightness levels. The system may 
find application in video telephones. 
Research Department als.o featured its 
work on high-reliability silicon transistors 
for use in microwave and high-bit-rate 
pcm systems. 

These transistor devices are at present 
prepared using variations of conventional 

The Post Office launched the bedtime 

story service in April on a six-month 

trial in London and Birmingham, later 

extended to Cardiff. 

A gardening information service by 

telephone was also launched in April. 

Talks by expert Eric Hobbis of BBC 

Radio are changed each Monday morning. 

diffusion techniques, but the Post Office 
is studying ion implantation as a possible 
means of preparing them. 

Essay results 
RESULTS OF The Institution of Post 
Office Electrical Engineers Essay Com
petition for 1970-71 are:-

A prize of £6.30 and Institution 
Certificate, P. W. Barber, Mechanic A 
(Dagenham); £3.15 each and Institution 
Certificates, Technical Officers J. Maxwell 
(Glasgow), D. E. G. Coles (Birmingham), 
F. Eastham (Blackburn), D. Ellingham 
(Leeds). Institution Certificates of Merit, 
Technical Officers D. J. Griffin (Glasgow), 
J. S. H. Emm (Edinburgh), J. Morrison 
(Dundee), Technical Officer-in-training 
G. E. Coucher (Mount Pleasant), Trainee 
Technician R. P. Mowle (THQ/Circuit 
Laboratory). 

New governor 
PROFESSOR J. H. H. MERRIMAN, 
Senior Director Development and Board 
Member for Technology, has been appoin
ted to the Governing Body of the Imperial 
College of Science and Technology. 
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ANOTHER MIRRLEES 
BLACKSTONE INSTALLATION
ANOTHER POST 
OFFICE POWER PLANT. 

The Post Office chose two Mirrlees 
Blackstone diesel engines with Brush 
alternators for their Telecommunica
tions centre, Temple Bar, London. 
The ERS6 alternator sets each develop 
337 kW. For dependable emergency 

standby duty Mirrlees Blackstone 
sets are the obvious choice for 
ensuring maintenance of power 
supply for vital microwave radio and 
satellite relay communications. 

Mirrlees Blackstone are supplying 
and engineering base load and 
automatic starting standby 
generating plants in units of from 
100 to 8,500 bhp. 

Hawker Siddeley 

MIRRLEES BLACKSTONE 
DIESELS 

Mirrlees Blackstone Ltd., 
Hazel Grove, 
Stockport. England. SK7 5AH. 

Telephone: 061 -4831 OOO. 
Cables: Mirrlees Telex Manchester. 
Telex: 667314 
Works, Stockport & Stamford. 

providing more 
than 

telecommunication 
power ... 
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miscellany 
Calls begin on 
UK-Spain cable 
THE NEW submarine cable between the 
United Kingdom and Spain was in
augurated at a ceremony in London in 
April. Mr. Edward Fennessy, Managing 
Director Telecommunications, took the 
first call over the cable from Senor 
Barrera de Irimo, President of the Spanish 
National Telephone Company. 

The cable runs from Kennack Sands in 
Cornwall to Bilbao on the north coast of 
Spain and has a capacity of 640 simulta
neous conversations. Until its completion 
calls between the two countries went 
either by submarine cable to Portugal or 
through France. 

The UK-Spain link will also connect 
with the transatlantic TAT 5 cable 
between Spain and the USA (brought into 
service in April last year) and give this 
country more telephone links with North 
America. 

At Kennack Sands the cable connects 
with an underground cable running to 
Goonhilly Down�, four miles away, and 
from there calls are routed to and from 
London over the microwave-radio and 
underground-cable links which also handle 
calls from the Atlantic and Indian Ocean 
satellites received at Goonhilly. 

The cable was manufactured by Stan
_dard Telephones and Cables Ltd. and laid 
by Post Office cable ships Alert and Ariel. 
It is polythene insulated over its entire 
length. For more than 200 miles-in the 
shallow waters of the Continental Shelf
it has the protection of an armoured sheath. 
For a few miles at each shore end it has 
two layers of armour for .extra protection 
against damage from sea movements on 
the seabed and from fishing vessels at work. 

Nursery popular 
THE FIRST Post Office Day Nursery, 
opened at Reading Trunk Exchange last 
summer to boost recruitment of tele
phonists with young children, is flourish
ing. Nineteen telephonists now take their 
children to work compared with six when 
the scheme was launched. At the nursery, 
a large house adjacent to the Exchange 
which has been modernised and adapted 
to children's needs, the youngsters can 
play, eat and rest under the supervision 

SIX CITIES DIAL AMERICA 
FIVE-AND-A-HALF MILLION tele
phone customers in Britain can now dial 
their own calls direct to the whole of the 
American mainland. 

Extensions to the International Sub
scriber Dialling (ISD) service have made 
the "all-America" service possible, and 
for the first time transatlantic dialling is 
possible from Liverpool, Birmingham, 
Manchester, Glasgow and Edinburgh. 

The extensions mark a significant step 
forward in the ISD services betwe·en 
Britain and the USA. The world's first 
major dialled telephone service across the 
Atlantic Ocean was opened between 
London and New York City in March, 
1970 and this service was extended in 
February this year to more than 30 
American cities. 

Now customers in the six British cities 
with all-figure numbers have direct
dialling access to all automatic exchanges 
in the US (except Alaska and Hawaii)
about 99.9 per cent of the country's u5 
million telephones. 

The new ISD service started on 3 May 

in Birmingham (021), Liverpool (051), 
Manchester (061) and London (01) and in 
Edinburgh (on most numbers starting 031) 
and Glasgow (041) on 10 May. These 
cities already have ISD service to eight 
European countries. 

Telephone operators- at London's inter� 
national telephone exchanges created a 
record in March when they handled a 

million calls in a month from customers 
in Britain to places abroad. The total was 
30 per cent higher than the 760,000 calls 
made in March last year. Dialled inter
national calls from the UK already 
number more than one million a month 
and the overall volume is expected to 
grow by about 20 per cent over the next 
four years. 

A direct telephone service between 
Britain and China was re-established in 
April after a lapse of 22 years when a high
frequency radio link with Shanghai came 
into operation. The link, which was set up 
in March 1948, was closed-down by the 
Chinese telephone administration after 
only 14 months in service. 

• 

of fully trained nursery staff. An international operator awaits a call from China. 

VIPs meet 
THE SECJIBTARY-GENERAL of the 
International Telecommunications Union 
(ITU), M. Mohamed Mili, met senior 
officials of the Post Office and made fact
finding trips to Scotland and the Research 
Station at Dellis Hill, London, during 
March. (See picture page 2.) 

His visit, at the invitation of Mr. 
Christopher Chataway, Minister of Posts 

·and Telecommunications, included talks 
with Mr. A. W. C. Ryland, Chairman of 
the Post Office, Mr. E. Fennessy, Manag
ing Director Telecommunications, Pro
f�ssor J. H. H. Merriman, Board Member 
for Technology, Mr. J. Hodgson, Director 
External Telecommunications and Mr. 
W. J. Bray, Director of Research. 

In Scotland, M. Mili saw advanced 

telephone exchange switching equipment 
and visited the South Queensferry Com
puter Centre. At Dollis Hill he saw 
experimental work involving far-reaching 
areas of telecommunications technology. 

M. Mili, former Director-General of 
Telecommunications, Tunisia, was elected 
Deputy Secretary-General of the ITU in 
1965 and Secretary-General two years 
later. 

On-the-ball 
THE POST OFFICE'S Test Match 
Information Service has been extended to 
Colchester, Ipswich, Grimsby and Reading 
for the England test series against Pakistan 
and India this summer. Enthusiasts in 68 
towns can get up-to-the-minute scores 
between 8 am and 7 pm each day during 

Test Matches. Dial-a-Disc was introduced 
to Colchester, Ipswich and Grimsby 
during May. 

With thanks 
The Editorial Board would like to 
record its appreciation of the service 
given to the Journal by Mr. H. A. Long
ley who retired in May after 47 years 
in the Post Office. · 

Mr. Longley had been a member of 
the Editorial Board since 1962 and its 
Chairman since 1968. Before joining 
the Board, he contributed several 
articles to the Journal which ranged 
over his long interest in telephone 
traffic theory and service policies. 
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In 1966 Plessey installed 
the first production 

electronic exchange in Europe -
a TXE2 for the British 

Post Office. While perhaps this wasn't 
such an earth shattering event as the one 900 years before, 

it was certainly one in the eye for our competitors! 
Is that all? 

Not on your life? 
Plessey has already installed over 85 TXE2 exchanges in 

Britain alone - not to mention those overseas (known as Pentex). 
All of these are in full operation and have put Plessey ahead 

of everyone in production and operational expertise. 
Plessey equipment is in great demand so we can't promise delivery 

overnight. But what we can promise is the care we take to meet our 
obligations to you. Care in opening of new factories, training of new 

staff and the availability of our engineers to advise on your 
telecommunications problems. 

Whether you want an electronic, crossbar or Strowger system -
whether you want to replace existing equipment piece by piece1 do a 

direct conversion or provide an entirely new system -Plessey will help 
make telecoms history for you. Whenever you say the word . 

• ������!o
m!����n?�u�'!?t���!��� England L7 9NW 



book reviews 
Colour Television Servicing by Gordon J. 
King (Butterworth) 316 pages plus index, 
£4.40 

The author states in the preface to this 
book that, among other things, his aim was 
to write a comprehensive book about colour 
television and the servicing of PAL colour 
receivers in the most down-to-earth 
manner possible and with the least amount 
of mathematics. One will seldom come 
across a book which fulfils the aims of the 
author as well as this one does. 

The basis of the complex subject of 
colour television is covered in the first five 
chapters in a clear and readable fashion. 
Five descriptive chapters follow in which 
the circuits in a receiver are examined; the 
relationships of each to the other and to 
the system are given with details of circuit 
operation, adjustments and commonly 
found facilities. The final six chapters deal 
with diagnostic testing and servicing of 
PAL receivers, including servicing in the 
field. Comprehension is greatly aided by 
the liberal use of diagrams, figures and 
photographs, which are well placed rela
tive to the textual matter in most cases. A 
useful subject-index covering about 350 
subjects is contained at the end of the book. 

An overall impression of the book is that 
it is a well presented, well written book, 
covering the subject of colour television in 
a manner which would be comprehensible 
to the young engineer or technician of little 

experience, but at the same time not 
over-simplifying the subject to the point of 
offending the informed. The coverage 
given to the colour television receivers, 
adjustments and circuitry, skilfully guides 
the reader through the difficult area 
between working theory and detailed 
circuits, making detours into some of the 
circuit solutions adopted by different 
manufacturers and including examples of 
valve, transistor and hybrid circuits. 

The servicing section presents a good 
deal of distilled know-how which could be 
of direct practical use. In addition, the 
examples on diagnosis should encourage 
the right sort of thought processes for 
successful servicing. The book can be 
highly recommended to those interested 
in the field of colour television, including 
serious students and enthusiastic amateurs 
as well as those primarily concerned with 
servicing. 

GC 

Electroacoustics: Microphones, Ear
phones and Loudspeakers by M. L. 
Gayford (Butterworth) 289 pages in
cluding appendices and index, £4.50 

This book is one of a series of mono
graphs which is being produced in 
collaboration with Standard Telephones 
and Cables Limited, with whom the author 
has been professionally associated for many 

Connollys cables,., 
the lin� with 
a past 
Since 1890 we've been continually 
supplying cable to the Post Office. From 
those dot, dash and 'what-was-that-again?' 
times right through to today's highly 
sophisticated worldwide communications 
networks, we've been right at the forefront 
- advising, developing, delivering dead-on 
schedule. And we'll carry on-right into 
the video revolution. 

Connolly Cables-the arteries of the 
telecommunications industry. 

CONNOLLY§ 

Connolly's (Blackley) Limited 
Cable· Division, Blackley, Manchester M9 3FP 
Telephone: 061 740 9151 

years. It therefore carries authority ap
propriate to its subject and to the specialist 
reader to whom it is mainly directed. 

The main object of the book is to give a 
broad treatment of electro-acoustic trans
ducers for audio frequency operation, to 
outline the theory of their operation and to 
present contemporary practices in design 
and application. The first part of the book 
deals with the principles and design of 
transducers, both electro-magnetic and 
piezo-electric, followed by a section on the 
technology of microphones and earphones 
for general communications use; this deals 
particularly thoroughly with telephone 
receivers. Parts 3 and 4 give a general 
treatment of high-quality microphones and 
loudspeakers, particularly in respect of 
requirements and properties for use in 
broadcasting, sound recording and "high
fidelity" sound reproduction. Part 5 of the 
book, acoustic measurements, reviews 
subjective and objective tests including 
consideration of artificial mouths and ears. 
Finally, a series of short appendices 
summarises recent developments and gives 
useful tables. 

Each section of the book concludes with 
an extensive list of references, from a wide 
range of sources and dated up to 1970. 
The book is comprehensive and well
supported with figures, tables and graphs. 
It can be thoroughly recommended as an 
educational text for students on degree and 
Higher National courses in telecommunica
tions etc. as well as an informative reference 
book for engineers and others engaged in 
telecommunications and sound reproduc
tion. The material on telephone instrument 
technology will have particular interest for 
readers of this Journal. 

MBW 

GilcLOO 
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Telecommunications statistics 
(Figures rounded to nearest thousand) 

TELEPHONE SERVICE 
Inland 

Net demand . .. ... . .. . .. ... . .. 
Connexions supplied . . .  .. . . . .  ... . .. 
Outstanding applications . . . . . .  . . .  . . .  . . .  

Total working stations . .. ... . . .  . .. . . . 

Total working connexions ... .. . . . . . .. . . .  

Shared service connexions (Bus. and Res.) ... .. .  

Total effective inland trunk calls ... .. . ... . .. 

Effective cheap rate trunk calls . .. ... ... ... 

External 
Continental: Outward ... . . . ... . .. . . .  

Inter-continental: Outward ... ... .. . ... 

TELEX SERVICE 
Inland 

Total working lines . .. . . . . .. . .. ... 

Metered units (incl. Service) .. .  .. . . . . . . .  

Manual calls from automatic exchanges 
(incl. Service and Irish Republic) . . . . .. ... 

External 
Originating (U.K. and Irish Republic) . .. . . . ... 

TELEGRAPH SERVICE 
Inland telegrams (incl. Press, Service and Irish Republic) 
Greetings telegrams . . .  . . .  

External telegrams : 
Originating U.K. messages 
Terminating U.K. messages 
Transit messages . .. ... 

*Amended figures. 

. . .  

... 

. . . 

. . .  

. .. 

.. . 

. . . 

. .. 

. . .  . .. 

.. . . .. 

.. . ... 

.. . . .. 

. . . 

... 

. .. 

.. .

. . .  

... 

... 

... 

.. . 

. .. 

. . . 

. . .  

... 

. . . 

... 

... 

. .. 

... 

... 

. . . 

. . . 

. . . 

. . .  

. . .  

. . .  

. .. 

. . . 

. . .  

. .. 

. . .  

. . .  

.. . 

· • ·  

... 

. . . 

. . .  

. .. 

. . .  

Quarter ended 
Dec., 1970 

279,000 
272,000 
284,000 

14,712,000 
9,057,000 
1,686,000 

370,086,000 
99,581,000 

4,160,000 
545,000 

31,000 
65,507,000 

59,000 

6,095,000 

1,923,000 
525,000 

1,826,000 
1,779,000 
1,621,000 

Quarter ended Quarter ended 
Sept., 1970 Dec., 1969 

256,000 284,000 
257,000 278,000 
277,000 248,000 

14,448,000 13,641,000 
8,881,000 8,342,000 
1,646,000 1,517,000 

364,577,000 336,952,000 
103,341,000 80,784,000 

4,183,000 3,635,000* 
534,000* 409,000 

31,000 28,000 
60,759,000 52,473,000 

50,000 40,000 

5,856,000* 5,183,000 

2,291,000 2,059,000 
667,000 534,000 

1,999,000 1,863,000 
1,871,000 1,764,000 
1,639,000 1,605,000 
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It's surprising 
what 'Parafil' rope 

can't do. 
'Parafll' is a special kind of rope. 
It doesn't absorb moisture. Doesn't 

corrode. Cannot conduct electricity. 
Ice can't grip it. What's more, it has 

unique low stretch properties. Lower than 
any other synthetic rope. 

All of which makes 'Parafll' rope ideal 
for unusual anchoring applications. 

Buoy moorings for example. Aerial stays. 
Mast stays, etc. 

'Parafll' rope is made by compr�ssing 
thousands of parallel filaments into an 
'Alkathene' sheath during extrusion, which 
makes it extremely strong, and very stable. 

Another thing, light can't penetrate the 
outer sheath to degrade the core yarn. 

'Parafil' rope is definitely here to stay. 
It's marketed in the U. K. by British Ropes 

Limited, Anchor and Hope Lane, Charlton, 
London, S.E.7. and by Marlow Ropes Limited, 
Lloyds Avenue, London, E.C.3. 

To find out more, contact these firms 
direct. 

Or contact ICI Fibres Limited, Industrial 
Uses Department, Hookstone Road, Harrogate, 
Yorkshire. Harrogate 68021. 

Ila\ .. f ��ff� 
A cross section of' Para(//' rope 
magnified approximately 7 limes. 

'6 ICI Fibres work hard for industry 'Para(il' isa reoistered Trade Mark. of IC/ 
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'�recent 3 deveJ 
for old-style jointin 
what the motorcar 
drawn traffic:' 

XII 

It simplifies, rationalizes, speeds up. 
It also saves money, time and manpower. 

The development is the 3M 
Modular System Splicing (MS 2), designed 

for telephone cable connection from exchange 
equipment all the way through to consumer 
distribution cabinet. 

The heart of MS2 is a three part module 
which connects 25 pairs of paper, pulp or plastic 
insulated conductors at a time using a simple 



opment does 
gand terminating 
did for horse-

hydraulic crimping unit. 
*MS2 is fast-in correct

pair selection and jointing. 
*MS2 makes colour coded
jointing and pair checking 

easy, whatever sequence is used. 
*MS2 pair testing after connection,

and re-entry for branch jointing from 
the original joint are possible without disturb

ance of the connectors or their integrity. 

*MS2 Jointing rig is adjustable to suit
individual jointer's needs. 

*MS2 modules can be identified simply by
writing pair and group numbers in specially 
marked sections. 

*MS2 ageing tests on 6t lb. cable showed a
typical resistance of less than 1 milliohm and 
only an average 3 % change after test. 

*MS2 information available on successful
Physical and electrical tests. 

*MS2 successfully accommodate 2t, 4, 6t

and 10 lb. conductors. 
*MS2 offers

connecting, jointing, 
terminating, 
maintenance and 
installation capability. 

*MS 2 meets these
needs from exchange 
to cabinet. 

This 3M 
development has been 
proved in the field 
and in the laboratory 
to be one of the most 
functionally refiable systems ever devised. 

Under all known environmental conditions, 
the MS2 'U' element contact has shown an 
extremely low ohmic resistance change. In some 
cases, there was even an improvement of contact 
with time. 

Of course, some people will prefer old
fashioned, tried and trusted methods. For that 
matter, there's no law against riding a horse. 

3M Company Ltd., 3M House, 
Wigmore St., London, WIA JET 

3M is a trademark 
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75%of all the insulating laminate used in the British Telecom Industry is ours 

Manufacturers of FORMIC.A'.' Glass Epoxy, Paper Phenolic and Polyester Glass Laminates. 

Formica Limited.Coast Road.North Shields. Northumberland.Telephone: North Shields 75566 (STD code 089 45). 

'e"" � 

lFORMIC4 
tFt 
Industrial lamlnatas 

*FORMICA 1s a reg1slered trade mark. 



Hereat Ilford 
we make coil wound 

components to P.Q Spees 
or anyone eJ.seS � Q0 
Transfonners and inductors ,�·�-:�" 

© 

Laminated or fe��e ft to

whatever siyle, open · · 1 

metal encased � or encapsulated 
Tailor made toroidals .... 

custom built coils 
You name it .... well wind it 

Should you need reminding of our · 
winding, send for our 11 page data 
sheet, 'Telecommunications' as an 
aide memoire for the future. 

ePLESSEY 
The Plessey Company Limited 
Industrial & Electronic Components Division 
Vicarage Lane, Jlford, Essex 
Telephone: 01-478 3040 Ext. 2210. Telex: 23166 

r-------------------1 
I Please send your data sheet 'Telecommunications' I 
I I 
I �� 

I 
I Position I 
I Company I 
I I 
I 

Address 
I 

I I 
I Telephone I 
L--------�-------���J 
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getting.a 
word 1n 

edgeways 
... just a few words. in fact to remind you that 

ASSOCIATED AUTOMATION manufacture coin

operated telephone equipment for world-wide use. 

National preferences. currencies, and operating 

systems present no problems. Our equipment 

is reliable and secure and can be left unattended. 

Enquire also about our coin-operated stamp vending 

machines for postage and savings schemes. 

Associated Automation 

Limited 

Dudden Hill Lane 
London N.W.10 
A member of the 

GEC Group of Companies 

---'-=. I 

I 

r 

I 



Ferranti all solid-state 
300 channel long-haul 

communication 
system 

Ferranti Type 14000/300 
is a 100% solid-state, 300-
channel long-haul Microwave 
Link. The system is engineered 
to exacting standards to 
operate reliably over long 
periods in the most adverse 
conditions at unattended 
stations, without maintenance. 
Type 14000/300 equipment is 
being supplied to the British 
Post Office. 

A typical 7'6" rackside in 
P.O. Type 62 practice. This is 
a 2-way, 1 +1, space-and 
frequency-diversity terminal, 
containing four receivers, two 
transmitters and four power 
units, complete with modems, 
automatic switching and 
supervisory; test panel etc., all 
in modular form. 

Panel space used by this 
equipment is a compact 4 ft. 
and all waveguide channelling 
is contained in that space. 

Ferranti Ltd., 
Communication & Control Group, 
Silverknowes, Edinburgh EH4 4AD, 
Scotland. Tel: 031-332 2424 

FERRANTI 

.... 

·r t 
) 

·( ( -

·r 
C!:l lo 

I I� .. 

&. 

.,. ,, 

'" 

Brief Specification 
Frequency Range 
Variants available over band 
5920 M Hz-8200 MHz 
Channel Capacity 
300 Telephone channels for 
speech/data 
Specifications 
Meets or exceeds all C.C.l.R. 
recommendations and relevant 
P.T.T. specifications 
Power Supplies 
Mains or Battery operated 
Construction Options 
British Post Office Type 62 practice. 
Conventional 19" rack mounting. 
Hermetically sealed units 
Environmental Capability 
Temperature Range-any 50° in the 
range-20°C to+ 50°C Relative 
humidity-95% 
Systems Options 
Hot Standby 
Single or dual frequency with 
solid-state automatic changeover 
at radio frequency, intermediate 
frequency or baseband as required 
Diversity 
Frequency and/or space diversity 
Repeater Types 
Fully demodulating, or non
demodulating, with optional 
drop/inset facilities 
Supervisory 
Full remote indication/control 
facilities 

CCD1 salffi] 
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think of GEC·AEI and you think of ... 

Research 
Development 
Design 

Public Exchanges 
Trunk Switching 
RAX-UAX 
Mobile Exchanges 

Surveying. 
Planning, 
Systems Design, 
Installation 
Commissioning 

PABX-PAX 
Private Telephone 
Systems 

Transmission by 
Radio, Cable and 
Open-Wire Line 

Telephones 
Table, Wall, 
Secretarial, 
Loudspeaking 

Frequency Division 
and Digital 
Multiplex 

Ma intenance 
Training 

Audio, Programme, 
Signalling 
Telegraph and Data 
Equipment 

International 
Representation 

... a complete telecommunications service 
GEC-AEI Telecommunications Limited is a management company responsible for the 
telecommunications interests of The General Electric Co. Ltd. of England and 
Associated Electrical Industries Ltd. 
The largest company in this field in England, and one of the largest in the world, 
GEC-AEI combines a vast research, development and manufacturing capability to 
provide a complete telecommunications service. 

s.�.e Takes telecommunications into tomorrow 

GEC-AEI TELECOMMUNICATIONS·LTD, OF COVENTRY, ENGLAND. 

,__ ___________ __, A Management Company of The General Electric Co. Ltd. of England. 
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"put me through 
to thema11ager ... 
room service ••• 

theatre bookings ... " 

Our new low line Cord Switchboard is at home wherever 
personal ser vice is still important .... 

Even in the pace of today's 
modern world, personal ser-
vice is expected and often 

� 
necessary. The GEC low line 
Cord-type telephone switch-
board combines elegance with 
efficiency and boasts adapta- l 

bility to suit its surroundings, 
wherever they may be ... 
whether in luxury hotels, 
hospitals, or even cruise 
lin e r s. It's t h e  i d e al 
PABX private telephone 
system for situations 
where personal service counts. 

_, 

s.�.e Takes telecommunications into tomorrow 

GEC-AEI TELECOMMUNICATIONS LTD.OF COVENTRY. ENGLAND. 

,___ ______ __ ___.. A Management Company of The General Eleclric Co. Ltd. of England. 1Bl4B 
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There's a Davis machine to meet 
the full requirements of excavator 
Trench No. 1, 2, 3 

Trenchex can offer a full range 
of machines coupled with a first 
class spares and service 
organisation 

May we send you details? 

An Excavator trench no 3 
cutting 4"wide 24"deep 

�Iii� DJ�@li = ••:•··� 
SOLE OAVIS CONCESSIONAIRES FOR U.K. 

:"'"""d do<o;/, '"h' DAVIS RANGE OF TRENCHERS \ 
I NAM E 

I ADDRESS 
I 

I I 
L ____________ _ _ _  � 
DOVE FIELDS· UTTOXETER ·STAFFS 
Phone: Uttoxeter 3731 

MILITARY · INDUSTRIAL 
COMMERCIAL · EDUCATIONAL 

CDMMUNICATIOftlS 
�4uef«rt:fm(#f� 

A wide range of mobile and fixed station 
Microphones Headsets and Amplifiers 

Send now for Literature to dept: P 
� HAWKER SIDDELEV 

COMMUNICATIONS 
S. G. BROWN L TO., KING GEORGE"S AVENUE, WATFORD. HERTFORDSHIRE 

TEL: WATFORD 23301 TELEX 23412 TELEGRAMS RADIOLINK WATFORD 

Hawker Siddeley Group supplies mechanical, electrical and aerospace equipment with world-wide sales and s ervice. 



f DR SOUND Ii SIGNAl 
CONTROl Ii MONITORING 

Field and Exchange test equipment, low frequency and high frequency cable location equipment, 
line repe.aters, transmitter and receiver insets, attenuators, filters and rheostats. 

WHITELEY ELECTRICAL RADIO CO. LTD., Mansfield, Notts, England. Tel. Mansfield 24762 

London Office: 109 Kingsway, W.C.2. Tel. 01-405 3074 

Post Office Telecommunications journal is printed by BKT Printus Ltd., London and Tonbridge. and is published quarterly in January, 
April, July and OclObcr by the Post Office. 



.. . IAELLI •• 
GENERAL 

and the power 
of speech 

Internal telephone communication systems call for the same degree of reliability as 

for national networks. Pirelli General manufactures a range of multipair and multi

way internal telephone cables which are stocked for immediate delivery. 

To reduce cross-talk in the multipair construction the pairs are twisted and laid-up 

with varying lays. Each cable has a distinct colour indentification scheme for the 

cores or pairs which facilitates quick termination. and a Terylene ripper cord assists 

in quick removal of the pvc sheath. For further details ask for Public'ation MC3.1970. 

==' 

PIRELLI GENERAL CABLE WORKS LIMITED · SOUTHAMPTON · TEL'EPHONE: SOUTHAMPTON 20381 

P8577 


