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Mechanical principles do not alter from country to 

country-but many other things do. Currency units 

vary; national habits vary; both affect the design of a 

coin-operated telephone system. 
Associated Automation can always produce coin

collecting telephone equipment for special local or 

national conditions. 

Associated Automation Limited 

Dudden Hill lane, Willesden, Lo'ldon NW10 
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Submarine cable systems-complete 

STC is one of the few organisations in the world 
able to offer fully integrated systems. Utmost 
reliability is ensured by specialist supervision 
of every detail of manufacture and installation. 
764 STC submerged repeaters were in operation 
and had accumulated 18 million repeater-hours 
in service by the end of 1965. 

STC have the full capability to carry out oceano
graphic surveys, followed by the planning, 
designing, supplying and installation of entire 
trans-ocean cable systems. Cable, repeaters, 
equalisers, terminal equipment and buildings 
can be tailored to fit any location and specification. 

Systems providing up to 640 high-quality speech 
circuits can be supplied complete with land
based terminal equipment specially designed for 
trouble-free interconnection with any existing 
or proposed inland network. Repeater power
feeding plant is available for shipborne as well 
as land-based use. 

Details of the complete range of systems are 
available from: Standard Telephones and Cables 
Limited, Submarine Systems Marketing 
Division, North Woolwich, London E.16. 

Telephone; ALBert Dock 1401. 

STC 



Talking Point 

Design conscious but supremely functional
the new STC Deltaphone represents an entirely 
new approach to telephone design. A choice of 
restrained colours, lightweight handset, elec
tronic tone caller with volume control, optional 
dial illumination, compactness ... everything 
new! 

The STC Deltaphone is particularly suited for 
use in homes, hotels, reception lounges and 
'front offices', where harmony of design, func
tional elegance and prestige are essential. As 
well as its superb modern appearance, fit to 
grace any expensive service flat, the basic 
economies of space and effort give this new 
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telephone utmost utility in offices and other 
business premises. 

High technical specifications match the trend
setting symmetry of this truly new telephone. 
Write for full details to Standard Telephones 
and Cables Limited, Telephone Switching 
Group, Oakleigh Road, New Southgate, London, 
N.11. Telephone: ENTerprise 1234. Telex: 21612. 

STC 



The QT.8-A STAN FAST transmitter amplifier 

The QT.8-A is the latest of the STC QT Series 
of automatic transmitter amplifiers for use in the 
ST AN FAST HF communication system. It 
operates in the frequency range 4-28MHz with 
a power output of 20kW for single frequency 
working or 30kW p.e.p. 

Being of the linear amplitude response type it is 
suitable for i.s.b. and d.s.b. telephony or for 
single or multichannel telephony. Its built-in 
automatic control and tuning facilities enable 
the frequency to be set up locally or from a 
remote position making the amplifier suitable 
for unattended operation. 
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O Automatic tuning High reliability O Auto
matic load correction o Rapid fault location 
o Solid state logic control circuits o SWR 
monitoring O Manual tuning facility provided 

ISB techniques effect band width saving and 
power economy Negative feedback improves 
linearity and gain stability Requires front 
access only Meets CCIR requirements 

For further details write, phone or telex Standard 
Telephones and Cables Limited, Radio Division, 
Oakleigh Road, New Southgate, London N.11. 
Telephone: ENTerprise 1234. Telex: 261912. 

STC 
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If it wasn't for what's inside, 
our headset would only be exceptionally light, 

wonderfully comfortable and virtually unbreakable 

As it is, it's all these things and a vital bit more. 
Because, the STC lightweight headset also 
incorporates the 'Rocking Armature' principle
a significant STC development in telephone 
receiver design-that gives improved sensi
tivity and frequency response into the bargain. 

Adds up to quite an instrument. Keeps the 
operator working comfortably; gives a clearer 
and constant level of transmission regardless 
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of head movements; looks fine and lasts 
indefinitely in tough nylon plastic. Black and 
grey colours approved by the British Post 
Office. Also in ivory. 

Leaflet D/104 from Standard Telephones and 
Cables Limited, Telephone Switching Group, 
Oakleigh Road, New Southgate, London, N.11. 
Telephone: ENTerprise 1234. Telex: 21612. 

STC 



TOP.20-B TPP.20 

Privacy in radio telephony 

Whether it's a matter of discussing an important 
business deal or just saying hello to Mother, 
most international administrations operating 
into radio links consider privacy to be essential. 
STC provides this facility through the TPP.20 
four-wire fully transistorized five-band speech 
scrambler equipment. 

This advanced equipment is designed to operate 
with h.f. radio link control terminals such as 
the STC TOP.20-B. 

Both the TPP.20 and TOP.20-B handle four 
speech channels: both are extremely compact 
and embody modern techniques of transistor
ization and module construction. 

Five Band Speech Scrambler Type TPP.20 
•Four speech channels •Fully transistorized 
• 4-wire system (separate send and receive 

paths) • Remote selection of combinations 
•Compact yet extremely accessible • Cabinet 
36 inches (91,4cm) high x 20! in (52cm) wide x 
Bt in (22cm) deep. 

Radio Link Control Terminal Type TOP.208 
• Four speech channels • Fully automatic 
•Relay type VO DAS switching• Built-in shifter 
and inverter for each circuit• Automatic station 
identification for each circuit • Console 75 in 
(190,Scm) high x 33 in (83,Scm) wide x 19 in 
(48,3cm) deep. 

For further information please write, phone or 
telex Standard Telephones and Cables Limited, 
Radio Division, Oakleigh Road, New Southgate, 
London N.11. Telephone: ENTerprise 1234. 
Telex 261912. 

world-wide telecommunication and electronics STC 
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TELECOMMUNICATIONS CABLES 
Pirelli General are in a position to advise on 

complete Telecommunications schemes and 

are organised to manufacture and install 

cables for distribution and trunk services; also 

carrier and all types of coaxial cables. 

Pirelli General also manufacture cables to 

meet special requirements of Public Utilities 

or of industry. 

PIRELLI GENERAL CABLE WORKS LTD. SOUTHAMPTON TEL: SOUTHAMPTON 20381 
P931S 
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RAWLPLUG HOUSE • 147 LONDON ROAD • KINGSTON • SURREY 
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TCl cables speak all languages ... 

TCL is very much in the export business. 

TCL serves the British Post Office and organisations 

throughout the world. Current overseas orders 

exceed £7 million. TCL produces all types of dry core 

and plastic cables. supplies Coaxial cables capable 

ot handling some 2 million high frequency channels 

and over 3 million conductor miles annually. 

TCL has. in fact. the largest telephone cable plant 

in Europe. Why are TCL cables in such demand? 

Because they are reliable and always meet 

specification. A complete technical advisory 

service is readily available. 

TCL cables being laid in the main business centre of Hong-Kong 

Telephone Cables limited. Dagenham. England 

Telephone: DO Minion 6611 Cables :  Drycoro Dagenham 

THE ORGANISATION WITH 130 YEARS' EXPERIENCE 
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A THREE-FOLD CHALLENGE 

A 
national campaign has been launched which is of 
vital concern to everyone in the country. 

The campaign-Quality and Reliability Year-has a 
simple but challenging aim: to help organisations to 
review their methods for obtaining improved quality 
and reliability and to make quality and reliability the 
business of everyone-from boardroom to shop floor. 

Quality and Reliability Year has a special significance 
for the Post Office. The nation's industry and com
merce depend for their efficiency-indeed, for their 
very existence-on the availability and efficiency of the 
services the Post Office provides. Communications are 
the main arteries through which the lifeblood of the 
nation's economy courses. lf those arteries become 
blocked the blood will cease to flow and industry and 
commerce wither and die. 

The challenge of Quality and Reliability Year to the 
Post Office is three-fold. First, to continue to improve 
the quality and reliability of its services. Much has been 
achieved but services everywhere are not as good as 
they should be. The quality testing of new equipment and 
new maintenance procedures will contribute to service 
improvement but congestion due to shortage of plant 
will continue to cause difficulty for some time. Although 
practices and procedures have been streamlined to re
duce the time needed to get new equipment into service, 
provision of additional equipment has not yet caught 
up with the high rate of growth in calls and in demand 
for new telephones. 

Second, the Post Office must help industry and com
merce to make better use of the services we provide. 
The Post Office aims to do this by increased publicity 
and is studying how best to encourage telephone sub· 
scribers to take full advantage of all the facilities we 
offer and to use the telephone and other telecommuni
cations services more efficiently. 

The third challenge is to every member of the staff. 
"The aim of Quality and Reliability Year is to restore 
the excellence of British goods and services in the eyes 
of the world," says the Postmaster General in a recent 
message to the staff. "The Post Office exists to provide 
these services and everyone is equally responsible for 
them . . . a telephone operator who does not answer 
quickly enough, someone at headquarters who delays 
a decision, all are making Britain less efficient. But 
everyone who takes a pride in doing a quick, error-free 
job is helping to restore our good name in the world." 



NEW MAN AT THE TOP 

A 
LEADING in'.lustrialist and peciaJist in 

teleconununications has been appointed to 
help plan the transfonuation of the Post 

Office irom a Government Department to a 
public corporation. 

He i Mr. John Wall. a former Under 
Secretary at the Mini try of Food and, since 
1960, managing director of Electrical and 
Musical I ndu Irie . He took up his duties on 
1 November as Deputy Chairman of the Post 
Office Board. a new post created on the retire
ment of Sir Ronald German, Director General 
of the Post Oflice ince June. 1960. 

Mr. Wall. de cribed by the Po tma ter 
General (the Rt. Hon. Edward Short) a ''tailor
made for the job", has been seconded from 
EMI for two years, during which time he will 
carry out the day-to-day duties of his new oflice 
and a sist in planning the re-organi ation of the 
Post Oflice. 
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Mr. john Wall, the 
new Deputy Chairman, 
addresses the Press 
Conference at which 
his appointment was 
announced by the 
Postmaster General 
(right). 

Introducing Mr. Wall at a Press Conference 
recently, the Po Ima ter General said that the 
outlines of the new Corporation would be 
publi hed in a White Paper in the Spring of 
1967. Consultation with the staff associations 
had begun; he had established a Department of 
Re-organisation: and with senior officials he 
was now examining the management structure 
of the Post Office. 

In recent years the Post Oflice had developed 
into a complex of vast busine s enterprises. 
Apart from the po tal and telecommunications 

ervices, it ran a Savings Bank with 23 million 
active accounts through which the public trans
acted ome £6,000 million of bu iness every 
year. lL operated the links by cable and by 
microwaves which carried radio and television 
programmes to and from all parts of the coun
try. Recently. the Post Office had also added 
to it respon ibilities a Giro ystem. 



BUSINESSMA WILL 
RUN POST O.FFICE 4'o"' 

�'��'�o 
�Cfj 4 

A selection of the 
newspaper headlines 
which greeted Mr. 
Wall's appointment. 

at rhc Post Office �,, 
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EMl top man seconded 
to Post Office 

In the context of the future change in statu 
there wa great advantage in now having at the 
head of the Post Ollice, under the Postma Ler 
General. someone from outside the Civil 
Service. Mr. Wall had been appointed with the 
agreement of the Prime Minister. He would 
direct the current affairs of the Post Ollice and 
a�sist in planning the changes in status. 

"Mr. Wall brings to this very exacting task 
great experience both in the Civil Service and in 
indu try," said the Postma ·ter General. "He 
ro ·e to the rank of nder Secretary in the Civil 
Service before entering industry and in only I 3 

year he has ri ·en to the Lop of the business 
world. He has considerable knowledge of the 
electronics industry, a great advantage for any
one at the head of a cience-based industry in 
which electronic play an increasingly important 
part. 

"l feel sure that Mr. Wall will not only make 
a great contribution to the solution of the 
problems of expansion, modernisation and re
organi ation which face the Post Ollice, but 
that he will al o ensure that both now and in 
the future it will continue to !rive to give the 
public the be t possible ervice at rea onable 
co t and bear in mind its re pon ibility for the 
maintenance of comprehensive national services 
available to all citizen in all parts of the coun
try." 

In an wer to que tion . the Po tma ter 
General aid that when the Po t Office became 
a public corporation it would have much more 
independence. 'There will not be the present 
ystem of accountability to the Government nor 

the same day-to-day control by the Government 
of Po t Ollice business. We hall be changing 
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the managerial structure to separate the po tal 
and telecommunications more widely and this 
will allow each side to develop more freely." 

Legislation would be needed before these 
changes could take place. There will be a 
White Paper published early in the Spring of 
1967 etting out the plan in outline. The new 
corporation should be able to "get off the 
ground" by the end of I 968 or the beginning of 
1969. 

The que Lion of the appointment of the 
Chairman of the new corporation wa still open, 
said the Postmaster General. "At the end of 
Mr. Wall's two-year secondment we shall see 
how we have got along. We have the highest 
regard for Mr. Wall's ability and integrity, his 
knowledge and experience." 

o name had yet been decided upon for the 
new corporation and whatever name was even
tually chosen, the Po tma ter General thought 
the man in the street would still refer to it as 
the Po t Oflice. What was wanted wa a name 
which included a reference lo both the postal 
and telecommunication ervice and he would 
be glad to receive any ideas. 

On the question of taff, the Po !master 
General aid that under the new status they 
would cea e to be Civil Servants but they would 
lo e none of their pre enl privileges and their 
right would be safeguarded. "We are keeping 
very clo ely in touch with the taff a ociations 
and hope that they will go along with us. We 
have fir t-rate staff a sociations in the Post 
Office and our association with them are excel
lent. We are now beginning to di cuss all 
relative matter with them." 
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Mr. Wall said that one of the allractions 
which appealed to him on uiking over hb new 
post was that the Post Ollice was a greatly 
expanding organisation. "All the excitement 
of modern telecommunication lie ahead and 
thi hould give us a new sen e of purpo e. 

.. 1 know no more about the Post Office at 
pre:.ent than mo t people do and l should think 
it will take about ix month before I have 
anything to contribute. One thing which i 
wanted and which l think I can provide i a 
fresh approach. Large organisations often 
benefit from people joining them from outside 
at variou levels." 

Asked why he had accepted the post. Mr. 
Wall said it was very important for Britain to 
have fir t-class communication and he felt he 
could contribute something Lo finding out the 
root of the troubles at present affecting the Post 
Ollice. The very big !>laff some 400,000 

• • • • • • 

which the Post Ollicc employed was a key to the 
way the job would be tackled. The change 
over to a public corporation would give the 
staff a new sense of purpose and they would 
take part in selling new standards which would 
create a per onal feeling of re ponsibility . 

Mr. john Woll, OBE, wos born in 1913 and educated 
at Wandsworth School and the London School of 
Economics. He joined the Ministry of Food in 19 39 and 
become an Under Secretory in 1948. In 1952 he left the 
Civil Service to toke over as deputy head of the Finance 
Deportment of Unilever Ltd. He was head of Unilever's 
Organisation Division from 1956-58 when he joined 
Electrical and Musical Industries as o director, 
becoming managing director in 1960. Since 1964, 
Mr. Wall hos also been o port-time member of the 
Sugar Boord. 

Mr. Wall, who is married and has two sons and o 
daughter, lives at Kingston-upon-Thames. 

• • • • • • 

"We Owe Hin1 A Ve1y Great Debt" 
Sir Ronald German, KCB, CMG, Director 

General of the Post Otlice for the past six-and-a
half years, had a lifetime's experience of Post 
Ollice affairs, having worked his way up from an 
Assistant Traffic Superintendent in Manchester to 
the top administrative post in the organisation. 

Born in 1905, Sir Ronald began work at the age 
of 14 a an apprentice at Devonport Dockyard 
before joining the Po t Office in 1925. .In 1934 
he wa promoted to A istant urveyor, 2nd la , 
in South Wales. and three year later to As i tant 
Principal at Headquarters. He became A i tant 
Private Secretary to the Postma ter General in 
1939 and a Principal in the Postal ervices 
Department in 1941. He then went to the Treasury 
where he served for only a short time before 
being appointed As i tant Director of Po t and 
Telegraphs in the udan, a po t he held until 1945 
when he returned to Britain to become a Principal 
in the Per onnel Department and ub equenlly 
Principal Private ecretary to the Po tma ter 
General and Secretary to the Post Office Board. 

In 1947 ir Ronald was appointed A i tant 
ecretary in the Personnel Department and in 

1950 went abroad again. thi time as Postma ter 
General of East Africa, a position he held until 
1958 when he returned to Britain to become 
Deputy Directoi 'Jenera!. 

Sir Ronald German. 
He led the Post 
Office for more 
than six years. 

Sir Ronald, who ha retired to Ea tbourne, was 
awarded the MG in 1953. He wa knighted in 
1959 and awarded the K B in 1965. 

Speaking al a recenL Pre s Conference, the Post
master General paid tribute to Sir Ronald"s work. 
"Much of the accelerated expansion of the Post 
Office has taken place under Sir Ronald German's 
guidance during the past six year ," aid Mr. 
Short. 

"This period ha een the change from direct 
control by the Treasury to independent operation 
through a statutory Trading Fund, the very rapid 
development of the telephone service, both in size 
and technique , big development in the use of 
computer , the deci ion to start the Giro and pre
paration for the mechanisation of the postal 

ervice. The Post Ofticc owes a very great debt to 
Sir Ronald." 
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BIG CHANGES IN ORGANISATION 

Mr. K. H. Cadbury, MC. Mr. F. E. Jones. 

T
HREE important changes in the organisation 
of Post Office Headquarter which vitally 

affect the telecommunications services were 
announced recently. 

The first is the creation of a new Directorate 
of Re-oreani ation who e task is to plan for the 
change in status of the Post Office from a 
Government Department to a nationali ed in
du try. Mr. Maurice Tinni wood, formerly 
Director of Establishments and Organisation, 
becomes the new Director of Re-organisation. 
The new Director of stablishments and Organ
isation is Mr. R. Martin, formerly A sistant 
Secretary in charge of the Marketing Branch 
of the Inland Telecommunications Department. 

The second change is the appointment of 
a second Director of Inland Telecommunica
tions. Mr. K. H. Cadbury, MC, the present 
Director. becomes DIT (Planning) and the new 
post DIT (Operations)-is taken over by Mr. 
F. E. Jones. formerly Assistant Secretary in 
charge of ITO planning. Mr. Cadbury will 
retain control of the planning and marketing 
branches of ITD while Mr. Jone will take 
charge of those branches concerned with opera
tions. tariff • legislation, organisation and effici
ency. 

The rea on for the appointment of a econd 
Director of Inland Telecommunication is the 
urgent need to cope with the increasing prob
lems associated with the growth of the tele
phone service and at the same time to plan the 
expan ion and development of the service. 
" Keeping pace with long-term problems has 
become a fu II-time task," says Mr. Cadbury. 
·· No less important are the day-to-day prob
lems which al o merit the full-time attention of 
a Director." 

The third important change is the creation 

Mr. ). H. Merriman Mr. N. C. C. de jong. 
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of a second po t of Deputy Engineer-in-Chief 
to which Mr. . C. C. de Jong. formerly i t
ant ngineer-in-Chief, ha been appointed. Mr. 
de Jon11 will be re ponsible for management ser
vice . Engineering programme . performance 
and service and postal engineering. Mr. J. H. H. 

Merriman. the other Deputy ngineer-in-Chief, 
will be responsible for longe-range systems en
gineering. telecommunications development, 
radio (including broadcasting) and taff. 

* 

TWO REGIONS FROM ONE 

B
ECAUSE of tJte rapid rise in population in the 
counties bordering London and wilh it the in

crease in responsibilities and ervices, tbe Home 
Counties Region, the biggest {!eographicaUy in 
England, has been reorganised into two new 
regions: South Eastern and Eastern. 

The dividing line berween the two new regions 
corre�ponds roughly with the cour e of the River 
Thame�. Both regions have six Telephone Area : 
Ea�tern Region c0ntain the Oxford, Bedford, 

ambridge, Norwich, olchester and Southend 
Area . with a total of 465.000 exchange connec
tions; and outh astern Region the Reading, 
Guildford. Port mouth. Brighton, Tunbridge 
Wells and anterbury Areas (625.000 exchange 
connectioM). 

The Director of the new Eastern Region is Mr. 
Leonard Hill (formerly Director, Home Coun
ties); the Deputy Director. Mr. A. F. James; the 
Telecommunications Controller, Mr. G. . Good
man ; and the hief Regional Engineer, Mr. A. 
Leckenby. 

Mr. F. G. Fielder (formerly Deputy Director. 
London Po tal Region) i the Din:ctor of the new 

outh Eastern Region. Deputy Director is Mr. 
L. J. Glanfield (formerly Deputy Director, Home 

aunties); Telecommunications Controller, Mr. 
J. V. R. Birchall: and Chief Regional Engineer, 
Mr. A. H. C. Knox. 



Public coin boxes are being converted to the pay-on-answer type as 
quickly as possible, new designs are now becoming available and 
steps are being taken to prevent vandalism. But there are still 
many problems to be solved as the author discusses in this article 

Coin Boxes and Their Problellls 
By Miss E. A. KNIGHT, BSc. (Eng.} 

Left: The present day kiosk 
which was designed in 1935 

by Sir Giles Gilbert Scott. 
It is mnde of cast-iron. 
Right: The new Kiosk No. 8, 
designed by Mr Bruce 
Mai tin, is also in cast
iron, but has three very 
large single panes of 
toughened glass ond a fibre 
glass roof which glows red 
at night when the nuares
cent lighting inside is 
switched on. The new kiosk 
has only 50 component parts 
compared with the 400 or 
more of the present kiosk. 
The new kiosk will make its 
appearance in 1968. 

T

HE pay-on-answer type coin box, intro
duced in 1959 following the advent of 
STD, is now installed in most large towns. 

Conversion from the old pre-payment type is 
proceeding steadily and some 60 per cent of 
the 200,000 coin boxes in use in the country 
are now of the pay-on-answer type. 

This does not mean. however. that coin box 
design has reached a period of stability and 
that when the remaining 40 per cent have been 
converted lo pay-on-answer working we can 
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regard coin boxes as eltled for the next decade 
or

� 
so. Far from it. 

The public call office service is unprofitable 
and steps must be taken to improve the situa
tion. The proposed introduction of a decimal 
system of currency means a major change to 
our coin boxes. In addition, the Post Oflice is 
about to make a new design of coin box avail
able to customers who wish to rent them. It i 
also devising a tronger public coin box to 
resist the attacks of vandals and experimenting 
with different forms of coin box housings which 



may ultimately lead to a different form of coin 
box. 

The prepayment type of coin box was intro
duced in I 92S and for some 2S years its design 
remained unchanged. Two pence was the mini
mum fee necessary to make a local call and 6d. 
and Is. slots were available for other calls. 

The pay-on-answer box is clearly not going 
to have such a long life without change. After 
only seven years of use and well before it is 
available everywhere it is about to be modified 
to accept only sixpences and shillings-a com
paratively simple modification involving no 
more than clipping a peg into the 3d. slot. The 
actual operation of the box will not be changed 
and users will get double the time they would 
have got for 3d. 

The use of a peg was the quickest and cheap
est change to make but boxes with a coin slot 
plate which have apertures for only 6d. and l s. 
will soon be available. Both these changes are, 
however, regarded as expedients since a much 
more fundamental change will be necessary if 
the Government proceeds with its plans to 
adopt decimal currency. 

Decimal Currency Problems 

The introduction of a decimal currency has 
been debated for well over a century but more 
recently interest in the subject has quickened. 
In 1961 the Government appointed a Com
mittee of Inquiry under the chairmanship of 
the Earl of Halsbury to advise on the most 
convenient and practical system. The Com
mitee published its report in 1963. It made an 
exhaustive study of the subject, reviewing no 
fewer than 2S systems, four of them in detail, 
but finally decided that the choice lay between 
a system based on the 10s. as the major unit 
or a system based on the £. The majority 
recommendation was for a system in which the 
£ would be the major unit divided into 100 
minor units which the Committee termed cents. 

Some six months ago the Government an
nounced its decision to adopt the £-cent-! 
system in 1971. How will this affect coin boxes? 
Clearly the fundamental question is what coins 
in the "minor" unit will be available. There 
has been no decision about this as yet but the 
Halsbury Committee recommended the follow
ing: 

tc. le. 2c. Sc. 
( l .2d.) (2.4d.) (4.8d.) (ls.) 

lOc. 
(2s.) 

20c. 
(4s.) 
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It suggested that the Sc and lOc coins should 
be interchangeable with the shilling and florin 
as regards size and weight but that the other 
coins should be new. 

In considering this range of values anyone 
familiar with coin boxes will immediately 
question the absence of a coin equivalent to 6d. 
(that is, 21c). Pay-on-answer coin boxes work 
on 3d., 6d. and Is.; they will shortly work on 
6d. and 1 s. and they could be made to work on 
6d., l s. and 2s. If there were to be a 2! cent 
coin the conversion would be simple since the 
box could operate on 2{, S and I 0 cents exactly 
as it does now. But in the light of the Halsbury 
Committee's views on inclusion of fractions in 
a decimal system it looks as though the six
pence will disappear. 

How then can we adapt our boxes? A funda
mental feature of the pay-on-answer design is 
that it operates on a coin value ratio of 1 :2:4, 
the 3d. being converted to one electrical pulse, 
the 6d. to two and the 1 s. to four. If we had 
had a box working on 6d., ls. and 2s. this ratio 
could have been maintained. But all this fails 
with coins in a ratio of 1:2:S or 2:S:l0 and we 
only get back to the 1 :2:4 ratio when we want 
to charge a minimum of S cents (ls.) for a call 
-and such a high charge is not likely for many 
years if, indeed, it is ever needed in the life of 
the equipment. 

A means of modifying the box to work on 
a coin value ratio of 1 :2:S has been found and 
current production models now have facilities 
which permit the box to operate either on value 
ratios of I :2:4 or I :2:S. In present circum
stances we need a minimum fee from coin 
boxes of about 6d. so we shall probably have 
to use a 2c piece (4.8d.) as the minimum fee at 
the beginning. But even this is a rather lower 
value than we would wish. Use of Sc and lOc 
pieces to make up higher charges has obvious 
attractions but S is not a multiple of 2 and 
obviously if a Sc piece were inserted the equip
ment could not translate this into 2! electrical 
pulses! Unless we design a new box working 
on quite different principles or adopt some 
system so that the amount of time available 
for each of the various coins inserted is not in 
an exact ratio, we may be faced with coin 
boxes working on 2c and lOc when decimal 
currency arrives. 

OVER 



Changes will also be unavoidable with pre
payment boxe but by 1971 the majority of 
these will have been converted to the pay-on
answer type. 

Problems involving the actual conversion will 
be formidable. The Post Office will clearly 
have lo work closely with those concerned with 
the issue of the new currency to ensure that 
coin boxes can be operated with the currency 
which potential users are likely to have in their 
pockets. lt will not be practicable to modify 
any one box so that either the new or the old 
currency can be accepted. 

Renters' Coin Box 

Public telephone coin boxes are fair game 
for the irresponsible and the Post Office is 
also under con tant pressure to provide more 
public telephones. One method of easing both 
problems is to encourage more people to rent 
coin boxes. particularly in shops, garages, hotel 
foyers and so on where they are readily acces
sible to the public but also under supervision. 

To this end the Post Office has been consider
ing a different design of the renter's type pay-
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on-answer coin box. In view of the impending 
change to decimal currency the designing of a 
completely new box has been deferred until we 
can be certain of the coins we shall need to use, 
but as an interim measure a cut-down ver ion 
of the public call office type coin box has been 
produced in two tones of red. These are now 
becoming available and will be tried out experi
mentally in one Region. Customers· reaction 
to the new model will be useful when it comes 
to designing a table-type decimal pay-on-answer 
coin box. 

Some countries produce coin boxes for cus
tomers use which operate on a single coin. This 
has the attraction of simplicity and consequent
ly of cheapness but it has limitations in a fully 
automatised service when call charges vary with 
distance and duration. The Post Onice will. 
nevertheless. be considering whether the pro
vision of boxes of this type would offer any 
advantages when the position with decimal 
currency has clarified. 

Vandalism costs the Post Office about half a 
million pounds a year. Left: An Engineer shows 
some of the sad remnants of public telephone 
kiosks damaged in the Colchester area. Above: 
An almost new pay-on-answer coin box with 
its cash compartment ripped out and the 
telephone directories stolen. New measures are 
being taken to defeat the vandals. 



Vandalism 
Although providing coin boxes in renters· 

premises reduces the risk of vandali m there is 
still a need to make public telephones more 
vandal-proof. Vandalism to public telephones 
is costing the Post Ollice about £500.000 a year. 
On average every kiosk in the country is 
damaged twice a year some coin boxes in 
kiosks are so frequently damaged that it has 
proved impossible to keep them in full working 
order. 

The damage takes three main form -to the 
coin box mechanism. to the handset and/or 
cord. and to the kiosk ·tructure. The last type 
of damage is usually hooliganism. The first two 
are usually due to theft of cash or apparatus 
and generally result in the coin box being left 
unusable. 

There is a constant flow of suggestions to 
remedy the trouble, ranging from kiosk doors 
which lock when the apparatus i interferred 
with, so impri oning the culprit, to burying the 
cash compartment in a manhole in the fioor. 
Some of the suggestions are impracticable, 
others would give rise to more difliculties than 
they would cure (it is r.asy, for example, to 
visualise the trouble re�ulting from an innocent 

A "walk-up, drive-up" mounted public telephone 
recently introduced in the United Scates. The 
British Post Office is considering an 
experiment with a similar type of telephone. 

member of the public especially a child
being imprisoned in a kiosk until the police 
arrived becau�e the automatic door-locking 
device developed a fault). However, every 
�uggestion is carefully considered and the Post 
Ollic.:e has been impressed with the ingenuity of 
�ome correspondents and the generally helpful 
auiwde taken by the public. 

Some ideas for strengthening the apparatus 
which have been tried out have merely resulted 
in greater damage by the determined criminal 
but a remote alarm system introduced ome six 
months ago has proved very useful in catching 
offender�. Modifications suggested by two 
engineers ne in Glasgow and the other in 
Liverpool-have been adopted in ome Region 
and both men have been rewarded under the 
Awards Scheme. One experiment which seems 
particularly promising is the u�e of a threc
eighths inch steel ca h compartment. Pay-on
answer coin boxes may also in future be fitted 
square-on to the back of the k.io k, instead of 
at an angle of 30 degrees, to strengthen the 
fixing. Stronger cords and handsets are being 
developed and experiments with the use of 
perspex in lead of glass in kio k panels are in 
hand. 

Coin Box Housings 
No review of coin box development would 

be complete without mention of public coin 
box housings. The present kiosk was designed 
in 1935 by Sir Giles Gilbert Scott and while it 
has stood the test of time it po sibly has a 
somewhat dated appearance and a new design 
of kiosk is now being manufactured. 

This new kiosk-No. 8 in the eries-will be 
manufactured, a� arc pre ·ent kiosks, in cast 
iron. Its most distinguishing features are its 
clean lines. large panes of gla and a fibre 
gla s roof through which the interior lighting 
will glow at night. It was designed by Mr. 
Bruce Martin. an industrial designer, and 
should make its appearance towards the end of 
1968. 

The Post Ollicc has also been trying to find 
a much cheaper form of coin box housing and 
various form� of boothette have been con
sidered. Pos ibly the most ucces ful of these is 
likely to be a transparent perspex dome but no 
form of boothetle gives full protection to either 
the user or the equipment in bad weather-an 

OVER 



This is the new 
table model of a 
renters' pay-on
answer coin box 
which has been 
produced in two 
tones of red. The 
designing of a 

�completely new 
box has been 
deferred until 
it is known which 
coins will be 
used under the 
decimal currency 
system. 

important consideration for public telephones 
in thi · country. An experiment with the type 
of walk-up. drive-up telephone which has 
recently been introuuced in America may be 
held later. With thi:, coin box telephone the 
e4uipment is protected but the user must keep 
up his umbrella! 

In remote areas of Scotland public telephones 
without hou�ing or coin box are being tried 
out. These are available only for emergency 
calls and for calls for which the user does not 
have to pay at the time. such as transferred 
charge anu credit card tails. The dial associated 
with this instrument operates only on I. 9 and 
0. While telephone of this type enable peop�e 
in remote localities where there are no public 
telephones to summon assistance. they cannot 
offer the same facilities as ordinary or coin box 
telephones: all calls must be connected by 
operators and special means of identification to 
the operator must be devised to ensure that the 
only calls connected are either tho ·e for which 
payment can be made in some special way or 
genuine emergency calls. 

The Future 

What of the future? The immediate prob
lems are to gel everything in train for a satis
factory conversion to decimal currency: to win 
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Public telephones without a housing or coin box, 
but contained in a weatherproof casing, are now 
being tried out in Britain. They ore designed for 
making emergency calls or calls which do not 
have to be paid for at the time. This picture 
shows one of the new weatherproof telephones at 
lnvernaver, in Scotland. Other weatherproof 
telephones have been installed at Scadabay, on 
the Isle of Harris, and on the Catterick by-pass. 
the war against vandals and to improve call 
ollice finances by getting pay-on-answer coin 
boxes installed a fast as possible. Because of 
decimal currency. contractors manufacturing 
all types of·coin vending machines will have a 
heavy programme of work before them for the 
next few years and this. together with the pre
sent economic situation. may mean that deve
lopment of some of the Post Oflice's ideas will 
have to be deferred for the present. 
.------THE AUTHOR ------, 

MISS E. A. KNIGHT, one of1he few women in the 
Post Office to hold o degree in engineering, is o Prin· 
cipol in the Tariffs and Legislation Branch of 1he In· 
land Telecommunicolions Deportment and is concerned 
wilh all ospecls of Coll Service charges, lnformolion 
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Office in 1936 as a Clerical Officer. 



New Exchanges for the North-West 

Pressing ahead with the developme1�t o( 
_
the 

trunk telephone service, the Post Office 1s bmld
ing two major automatic tru�k telephone 
exchanges in i\1anchester and Sallord to handle 
the rapidly rising number of STD c

�
11ls. 

. Al presenl. the Manche ler area � oulgomg 
STD lraflic i� handled by lhree register-trans
lator cenlres-al Dial House, Salford: Edgeley 
RTC. Stockport and Ashlen RTC-and is lhen 
rouled through trunk switching equipment al 
Dial House. v This equipmenl also carries in
coming trunk calls lo lhe Manchester area. 

To meet the increasing number of STD call 
-telephone users in lhe Manchesler area make 
len million trunk calls a quarter, 75 per cent of 
which are ub criber dialled-lhe new ex
changes are now being built to switch oulgoing 
calls into lhe nalional lrunk network and lo 
receive incoming calls from olher parls of the 
counlry. . 

A £1.4 million contracl. lhe largesl of its 
kind yel placed in the North-West, has been 
awarded to AEI Telecommunications for trunk 

By DAVID NORBURY 
switching equipment for the new Salford �x
chanoe m St. Slephen 's Slreel. Construcuon 
work

0 
on the site, which adjoins Salford Town 

Hall, began in January, 1966. The three sto�ey 
exchange building will be comple

_
Led during 

1967. 'fhe equipment will then �e installed 
.
to 

provide initially (or 2,700 outgoing trunk cir
cuit, and, by the early 1970� for 4,000 trunk 
circuit!). 

The new Salford Exchange, lo be known as 
Turret, will receive STD caLls from subscribers 
on 26 exchanges in lhe Manchesler area and 
�witch them into lhe national trunk network. 
From Turret, STD call will be carried either 
by the underground cable system or on the 
microwave radio nelwork by way of the com
municalions tower al Heaton Park, Manchester. 

Sub criber dialled trunk calls arriving in 
Manchester from other parts of the country will 
be handled by Rutherford exchange in George 
Street, Manchester. The £400 .• 000 exchange 
building will be completed during 1966 when 
equipment co�ling £600,000 will be in�tallcd. 
This equipment, manufactured by the Aulo
malic Telephone & Electric Co. will provide 
2,400 incoming trunk circuit:. when the ex
change open� in 1967. 
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Left: The Rutherford 
Exchange, still wrapped 
in scaffolding, will 
begin carrying STD 
traffic arriving in 
Manchester from other 
parts of the country 
during 1967. Right: 
This communications 
tower at Heaton Park 
is Manchester's link 
with the national 
microwave network. It 
will handle STD calls 
from the new Turret 
exchange and traffic 
from the rest of the 
country destined for 
Rutherford Exchange. 



Venezuelan workmen remove a float from the cable after bringing it ashore at Maiquetia. Offshore lies Alert 

VENEZUELA ON THE LINE 
By J.B. HOLT, C.Eng., AMIEE 

The British Post Office played a major part in planning and laying 
the new British-designed submarine telephone cable to link the Americas 

At I l am on 3 August 1966, in a ceremony 
to mark the opening of the first submarine 
cable telephone link between the North and 
South American continents, President Lyndon 
B. Johnson, speaking from the White House to 
Venezuela·s President Raul Leoni, at La Casona, 
Caracas, said: ''This new link represents a very 
important step forward in improving global 
co11111wnicatio11." 1t was made po sible by the 
completion of a new submarine cable system of 
British de!>ign and manufacture which extends 
existing cable facilities from the United States 
mainland to St. Thomas in the Virgin I lands, 
across the Caribbean Sea to Venezuela. 

ntil the opening of thi new ervice, 
Venezuela depended on a few high-frequency 

radio circuits for international telecommunica
tion which were insufficient to meet the demands 
for overseas call caused by Venezuela's expand
ing trade with the United State , Europe and 
the rest of the world. The plan to link 
Venezuela to the United States by cable was 
first considered in 1962 and in June. J 964. the 
American Telephone and Telegraph Co (AT 
and T) in collaboration with it subsidiary. 
Transoceanic Communications Inc. (TOC) 
agreed with the Compania Anonima Nacional 
Telefonos de Venezuela (CANTV) to provide 
a suitable cable by August 1966. 

The cable system chosen was to be one 
already well-proven in service a well as one 
which satisfied the ba ic requirement of co t 
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Captain Ruddock 
keeps a watchful eye 
over the bows as the 
crew of HMTS Alert 
recover the shore-end 
cable at Magens Bay. 

and circuit capacity. Examination of the 
various 'i>Y tems available led to the conclusion 
that the British Post Oflice de igned Submarine 
Sy'i>tem o. 1, ' ith a capacity of 80 3kc/ 
telephone circuits. was the most appropriate. 

The Briti ·h system had been well tried, some 
13.000 nautical miles having been in tailed 
between the United States and Bermuda and on 
the C TAT. COMPAC and SEACOM 
�ections of the Commonwealth Cable. It was 
al o decided that the new cable-about 550 
nautical miles long hould be provided from 
the existing Tran�oceanic Communication 
cable station at Magen Bay on the north side 
of the i'i>land of St. Thomas to a new cable 
terminal to be constructed by CANTV at 
Maiquelia. ome 17 miles from C'araca on the 
coa t of Venezuela. Since an AT and T cable 
already linked Magen Bay with Florida. the 
new cable would extend facilitie. from the 

nited States mainland to Venezuela. 
fn the autumn of 1963. the Long Lines 

Department of AT and T and CANTV 
began to prepare the technical . pecifica
tion of the submarine cable. its asso
ciated submerged repeater. and equipment 
installations at the terminal . talion . Time 
wa of paramount importance if the target 

This map shows how the new cable from the Virgin 
Islands to Venezuela links with the cable from 
Florida to St. Thomas to join North and South 
America by submarine cable for the first time. 
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HMTS Alert manoeuvres off the Venezuelan coast 
after completing the main lay. 

date was to be mel and technical advice wa. 
obtained from the British Post Office Engineer
ing Department which had past experience of 
this type of ystem. From these contacts a 

co-operation developed which lasted throughout 
the project. 

Specifications were ready by the end of 1964. 

Tenders were invited from Briti h telecom
munications contractors and a contract was 
placed in May. 1965 with Standard Telephone 
and Cables Ltd .. for the manufacture of 490 

nautical miles of British Post Office Mark I 

lightweight. deep waler cable: 67 nautical miles 
of armoured. lightweight. simulator. shallow 
water cable: 22 �type-� submerged repeaters: 
one ubmerged equali er: and all the submarine 
system terminal equipment from the cableheads 
to the group di tribution frames. ln addition. 
the repeater energising direct current power 
equipmem. repealer test and monitoring equip
ments and (for Maiquelia only) the carrier 
supply generating equipment. were to be 
<;Upplied 

The contract also covered ins ta !ling this 

equipment and certain other items lo be supplied 
by AT and T and CANTV. It stipulated that 
all materials and production should satisfy the 
Tests & Inspection Branch of the British Post 
Office Engineering Department. The ready 
for service date was specified as I August. 1966. 

Further Post Office participation followed 
early in 1965 when the cable-ship H MTS A fer/ 

was chartered to lay the cable and a small team 
from the Main Lines Development Branch of 
the Post Office Engineering Department was 
chosen to exercise. on behalf of the sponsoring 
organisations, responsibility for the transmis
sion testing and adjustment of the cable system 
during the laying and commissioning and its 
final technical performance. 

Loading the cable and repeaters on to Alert 

at Southampton began on 9 June, 1966, and 
was completed in time for her to sail on 19 

June for St. Thomas. There and at Maiquetia, 
the installation work had advanced to the stage 
where all essential equipment was ready a�d 
composite teams of AT and T. CANTV, Stan
dard Telephone & Cables Ltd. and Post Office 
engineers were making the final preparations 
for the laying operation. 

When Alert reached St. Thomas and berthed 
in Charlolte Amalie harbour on 30 June, even 
those often-frustrating formalities had been 
seltled, largely by the efforts of the manager of 
the Transoceanic terminal station. Within a 
few hours specialised test equipment brought 
oul on the ship had been moved into the 
terminal at Magens Bay and set-up ready for 
use. 
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The following day, with senior officials and 

The trans-oceanic communications terminal at 
Magens Bay on the north side of St. Thomas. 



Part of the crowd of Venezuelans who watched the new cable being hauled ashore at Punta Mulatos. 

engineers of AT and T and CA TV on board recovered and Alert made her tinal splice. 
as observers and other AT and T engineers A lert's task, carried out smoothly and efficiently 
working with the Post Oflice tc...,ting team, Alert under the command of Captain J. P. Ruddock. 
!'>ailed round to Magens Bay. picked up and OBE, was completed. A few hour later the 
made the first splice on to the shore-end section cable end she had landed was jointed to a land 
which had been laid during a previous opera- section extending it to Maiquetia and the work 
lion. Initial testing was carried on during the of commissioning the cable began. 
night and at first light on 2 July Alert began The objective was 10 have circuits in opera-
paying-out the cable towards Venezuela. tion by 25 July so that AT and T and CANTV 

A cable pay-out speed of 130 nautical miles could set up the special circuits required between 
a day was averaged and just after dawn on 6 Washington and Caracas for the Presidential 
July the Venezuelan coastline was sighted- opening ceremony on 3 August. and to have 
9,000-ft. high mountain forming a dramatic the system in public service the :-.ame day. Both 
backcloth to the coastal strip containing the port these aims were achieved. 
of La Guaira and the adjoining townships of The operation was fittingly summed up by 
Maiquetia and Punta Mulatos. President Leoni of Venezuela. It brought his 

As Alert approached the coast. a formation country, he said. into the vast communication 
of Venezuelan air force planes and a convoy of network which linked people close together. 
small private craft came out to welcome her and The project itself confirmed this sentiment 
large crowds gathered in the cable landing area. for it brought together many men of differing 
The cable was quickly buoyed off and Alert interests and organisations who worked har
entered the port of La Guaira, escorted by fire moniously at al(1imcs towards the realisation 
floats. sending curtain. of water into the of a common objective. 
air. and to a chorus of siren blasts from naval 
and merchant vessels in the harbour. 

The following morning, with the sun burning 
down on the beach, the hore-end was floated 
ashore at Punta Mulato and, watched by 
another large crowd, the buoyed end was 
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A NEW CABLE TO NORWAY 

The new submarine cable to be laid 
between England and Norway next 
year will mark a big step forward 
in overseas communications 

A 
NOTH ER landmark in the development 
and growth or submarine cable systems 
will be made in 1967 when a 480-circuit 

system is to be laid and brought into service 
between Britain and Norway. 

The new system, developed and manufactured 
by Submarine Cables Ltd, will be the longest 
very-large-capacity system in the world and the 
fir t to use a large number of transistor re
peaters. 

In 1961. the North Sea Conference recom
mended that the existing cable between the two 
countries-laid in 19S5 anti providing 36 
telephone circuits-should be supplemented by 
a new 120-circuit system to be brought into 
service in 1966/67. By the time the system wa 
planned in detail. however. traflic requirements 
to Scandinavia had grown faster than had been 
expected and major advances had been made 
by the British Post Office in developing and 
manufacturing reliable tran istors suitable for 
use in wide-band submerged repeater . It 
became desirable and possible. therefore. to 

By J. B. SEWTER 
and B. K. MOONEY 

increa�e the capacity of the new sy ·tern fourfold. 
The 480 4 Kc/s telephone circuits. which are 

being provitled bet ween Scarborough and 
Kristian�and. require a ubmarine cable system 
with a bandwidth of 5 Mc/s. Fifty-three transis
tor rl!peaters, each spaced about scven-a11d-a
half nautical miles apart on the seabed, will be 
connected in about 390 nautical mile of 0.935-
inch armoured coaxial cable. The direct current 
to energise the transistor in the repeaters will 
be fed along the cable and will be 150 milliamps. 
The total system voltage will be about 1,100 
volb. 

To achieve satisfactory tran mission. the gain 
of the repeaters should match the cable lo s over 
the entire frequency range. To compen ate for 
the small differences in repeater and cable 
during manufacture (on a long system of 53 
repeaters these can build up to appreciable 
amounts) four submerged equalisers will be 
inserted at variou points along the cable. These 
equalisers will be factory sealed. but can be 
switched before laying to give the nece sary 
correction between repeater gain and cable loss. 

The terminal equipments installed at Scar
borough and Kristiansand will include equip

Continued on page 18 

The 480-circuit cable will run from Scarborough (left) to Kristiansand (right), a distance of 390 nautical miles. 
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A local fishing 
boat takes the 
cable end from 
the Danish cable 
ship Peter Faber. 
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The shore-end 
cable being 
laid at Cayton 
Bay. Scarborough. 



ment which will monitor the performance of the 
ubmerged repeaters in normal ervice and will 

be u ed to locate any cable or repeater faults. 
The landing point for the submarine cable 

are at Cayton Bay. just south of Scarborough. 
and near Kristiansand. in Norway. The land 
cables between the terminal repeater stations 
and the landing points were completed in April. 
1966. and the ubmarine hore-ends (trans
mission and earth cable ) were laid by the 
Dani h cable ship Peter Faber at Scarborough 
and Kristiansand in April and May. 1966. 

The main section of cable with repeaters and 
equalisers is scheduled to be laid by the British 
Post Ollice Cable ship HMTS Monarch in the 
autumn of 196 7. On this opera ti on Monarch will 
load 390 nautical miles of cable with 53 repeaters 
and four equali ers jointed in and ·ail for the 
Scarborough shore-end which she will pick up 
and joint 10 the system loaded in the ship. 
During the laying. continuous testing will be 
carried out between the ship and the Scar
borough terminal through the cable and 

* 

repeaters. Ba ed on the re ults of these tests. 
which will be affected during laying by the 
temperature of the ea bottom and by laying 
effects on the cable. decision will be made on 
the correct settings of the equalisers as the lay 
progresses. 

On arrival at t<ristiansand, Monarch will pick 
up the shore-end which will have been buoyed 
off in readiness. cut off the remaining stock 
cable in her tanks and joint the system to the 
shore-end. This operation-known as making 
the final splice-completes the laying of the 
system which will then be tested between 
Scarborough and Kristiansand. The cable 
should be carrying traOic by early December. 
1967. 

The new cable. in conjunction with sub
marine cable systems between Kristiansand ;�nd 
Denmark and overland systems between I< ris
tiansand and Oslo and beyond to Sweden. will 
provide the additional telephone capacity re
quired now and for some years between the 
United Kingdom and Scandinavia. 

• • • AND A NEW CABLE TO JERSEY 

W
ORK has begun on the laying of a new 
submarine cable which, within the next 

few years. will treble the number of telephone 
circuits now provided to the Channel Islands. 

The new cable-which will run between 
Chri tchurch. in Hampshire. and St. Helier. in 
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Jersey will have four times the capacity of any 
other cable system of its size at present in use 
in the world. The system will be of the most 
advanced design and have 18 transistorised sub
merged repeaters, each placed eight-and-a
half mile apart. to boo t the 480 simultaneou · 

conversations which it will ultimately carry. 
The terminal stations will be in the Post 

Oflice repeater stations at Tuckton Bridge. 
Bournemouth and at St. Helier. 

The laying of the shore-end cables. which 
was recently carried out in bad weather by the 
Dutch cable ship P<mlster, presented some diffi
cult problems. At the southern England end 
the most suitable landing site was an area 
between Hengistbury Head and Christchurch 
Harbour. Here, since the sea approach is in
direct and over a rocky bottom, the shore-end 
cable had to be double-protected with the 
heaviest armoured wires yet used in Britain. 

Jn addition, because of the fairly shallow 

Preparing to dig in the shore-end cable after it 
has been hauled ashore near Hengistbury Head. 



water and the great weight of the shore-end 
cable. neither the smallest of the Po t Office 
cable ships nor local small vessels could be 
used. For this reason, the British Post Office 
had to call on the Dutch Poolster, which is par
ticularly suitable for this type of work, to oper
ate with the Post Office ship HMTS Iris. 

* 

DIAL-A-DISH FOR LONDON 

P
EOPLE living in London can now dial a 
number 246 8071 and listen to a recorded 

announcement giving a recipe for the main 
course or a mid-day or evening meal. 

The new London Recipe Service was opened 
on 6 October by Baroness Phillip who aid it 
should appeal not only to housewives but also 
to the many thousands of single men and 
women who live in llats and bed-sit1ers and 
cook their own meals. 

The recipe service was introduced in Bir
mingham in 1961 since when it has spread to 
Bristol, Liverpool, Manchester, Belfast, Edin
burgh and Glasgow. The number of calls to 
the service has risen from about 350,000 in 
1963-64 to nearly 900,000 in 1966. By the end 
of 1967. when the Post Office plans to extend 
the service to a large number of other places
including Leeds. Sheffield, Glouce ter, Chelten
ham, Bradford, Huddersfield, Southend, 
Chelm ford, Derby and Plymouth-the number 
of calls is expected to increase to well over one 
million. 

Barone s Phillip , who is the Post Office 
spokesman in the House of Lords, emphasi ed 
that existing resources are used to provide the 
recipe ervice. It is made available as part of 
the normal exchange development in those 
places where there is good rea on to believe 

The Dutch cable ship Poolster 
lies off St. Helier as the 
shore-end cable is landed and 
work begins to link it to the 
repeater station. 

Poclster was also employed to lay the hore
cnd cable at St. 1-Ielier where large andy 
beaches are surrounded by extensive areas of 
rock. 

The laying of the main cable-about 130 
miles long-will be completed in 1968 and laid 
by the British Post Office·s HMTS Monarch. 

* * 
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that it will be both profitable and meet a public 
demand. 

* A new weather forecast sen•ice for the 
Tlu1111e:. V<1lley was opened 011 30 Sepre111her. 

* 
NEW DIRECTOR FOR NORTHERN IRELAND 

THE new Director of the Post Office in Northern 
Ireland is Mr. G. H. Coates, M.B.E., who takes over 

from Colonel M. G. Holmes when he retires in the New 
Year. 

Mr. Coates, whose father and grandfathtr also served 
in the Post Office, began his career in 1929 as an Inspector 
in the Radio Branch of the Engineer-in-Chief's Office and 
was closely associated in his early years with world-wide 
radio telephony. In 1948 he was transferred to ad
ministrative work at Headquarters on buildings and 
establishment and in 1954 became Staff Controller and 
subsequently Deputy Director of the External Tele
communications Executive. Until recently Mr. Coates 
was an Assistant Secretary in the Personnel Department. 

Colonel Holmes joined the Post Office in the Engineer
ing Department in 1927, later serving as Tele
phone Manager, North-West Area, London, at Post 
Office Headquarters, as Telecommunications Controller, 
and subsequently Deputy Director, Scotland from 1957 
until his appointment as Director, Northern Ireland in 
1962. 

* 
AUTOMATIC 

Only 305 of Britain's 6,034 telephone exchanges were still 
being operated manually at the end o( July, 1966, when 
outomotic service was available ta 95 per cent o( the country's 
6.69 million exchange connections. In the 12 months 
ending July, 94 monuol exchanges were -converted to auto
matic working. 



THE TALE 

of the 

REPERTORY 

DIALLERS 

The Tape Call
maker stores 
telephone numbers 
on a magnetic 
tape in the unit 
shown on the left 
in this picture. 
The dial-in unit 
is plugged into 
the tape unit 
when numbers are 
inserted into 
the store. 

T
wo new repertory diallers-to be known 
as the Tape Ca!lmaker and the Key 
Cafl111aker-are about to go on trial in 

London. If the trials are successful one or both 
of these new instruments may eventually be
come generally available to subscribers. 

The story of repertory diallers - devices 
which remember the telephone numbers you 
call frequently and dial them for you-began as 
far back as 1931. In that year, s0on after the 

Two new devices which remember 
telephone numbers and dial them 
for the caller are going on 
trial. The author traces the 
history of repertory diallers 
since the director automatic 
system was introduced in London 
more than 30 years ago 

by J. d'A. COLLINGS 

director automatic system, with its seven-digit 
numbers, was introduced in London, it became 
apparent that a device for pulsing out a limited 
number of pre-determined telephone numbers 
automatically would be a great lime saver and 
lead to fewer wrong numbers. Development 
was put in hand and in 1933 the Post Office 
launched the A utvdial. 
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There were two models of the Autodial-one 
with a capacity of 25 and the other of 50 own-



bers. Each number was made up of up to 
even digits and was selected by sliding a 

pointer over an index at the top of the case and 
depressing a lever on the front to tension a 
spring-motor to operate the device on release 
of the lever. The digits were pulsed out by 
contacts operated by the notched edge of revolv
ing brass discs, one for each number stored. 
Changing a number meant that a maintenance 
engineer had to fit a fresh disc. 

The Autodial was discontinued shortly after 
World War Two and for some years there were 
no further developments. 

Requirements today are more sophisticated 
than in the 1930'. Lnternational Sub criber 
Dialling means that telephone number can 
com.i�t of 16 digit� and storage requirement� 
can range from around 30 numbers for busine s 
executives to everal hundred for wholesalers 
who employ full-time staff to telephone their 
retail outlets. The co t and scarcity of engineer
ing manpower demand that changing a number 
in the store should be a simple operation which 
the subscriber can carry out himself. 

Various designs have been developed abroad 
in recent years and study of these, together with 
market research trials of purchased models. has 
assisted in selling out a policy on the form of 
repertory diallers for use in the British Post 
Office system. 
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The Key Callmaker provides 
32 telephone numbers which 
are selected by individual 
press buttons. A small 
loudspeaker is also 
incorporated in this design 
for monitoring the 
progress of the call. 

Further trial arc now taking place with a 
new repertory dialler made under licence from 
an American company (the DASA Corpora
tion). This model to be called the Tape Call-
111aker consists of a compact magnetic tape 
stora)!c unit connected to line and a separate 
detachable dial-in unit for use when inserting 
numbers in the store. A magnetic tape, eight 
feet long and three inches wide, stores up to 
400 telephone numbers, each up to 18 digits of 
10 pulses and recorded across the width of the 
tape. 

The magnetic tape unit is contained in a 
black plastic ca e which has a clear perspex 
window behind which the magnetic tape passes. 
To record a number. the dial-in unit is plugged 
in to the back of the tape unit and a flap under 
the window is opened to expose the magnetic 
tape. The corre pondent's identification i 
written in pencil directly on to the magnetic 
tape which ha a white coating on the front for 
this purpose. The tape is then moved until the 
entry is between the guide lines in the window 
(indicating that this portion of the tape is over 
the record/playback head) and the appropriate 
digit . including the STD and ISD codes, are 
dialled in. The digits are recorded in the fonn 
of blips corresponding to each dial pulse. A 
·· wait " lamp is provided so that each digit is 

OVER 



completely recorded before the next is dialled. 
When used on a PABX a stop occurs after the 
exchange access digit to allow a wait for second 
dial tone. Sending is re-started by pressing a 
special button. 

To make a call on the Tupe Cul/maker. the 
approximate position on the tape of the wanted 
number can be quickly reached by a forward 
and reverse motor-drive controlled by a two
way key on the front of the unit. Final adjust
ment is then made by a manual selector knob. 
Under motor drive the tape moves too rapidly 
to be legible so a red line is printed diagonally 
along the length of the white side of the tape 
and an alphabet is inscribed across the bouom 
of the window. As the tape moves, this line 
appears to traver e the alphabet and so provides 
an index to the tape. With the wanted name 
between the guide lines in the window, the 
receiver is lifted and, when the dialling tone is 
received, the call button is pressed. The play
back of the recorded blips causes a reed relay 
to pulse out the wanted digit trains. 

If an inter-digit pause has been included, the 
dialler slop at this point until the special 
bullon is depres·ed on receipt of the second 
dial tone. Pencil entries can be erased from the 
tape with a very soft rubber and magnetic 
entries are automatically deleted when new 
numbers are recorded over them. 

The Key Cal/maker, the second repertory 
dialler on which trials are also being carried 
out, operates on a different principle. The sub
scriber is provided with a tablet of 32 press 

With the Key Call maker the telephone numbers are 
set up on a separate wall unit shown here. 

Diagram of the translation field of the Key Call maker, showing how digits are selected by small leads. 
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About 40 Tape Callmaker and Key Callmaker • 

repertory diallers ore being tried out by a number of 
selected subscribers in London and the trials may 
continue until the Summer of 1967. About 200 of the 
new instruments will then be put on market trials 
in the City area. 

bullons beside his telephone and depressing any 
bullon initiates the dialling of the number with 
which it is associated. 

The action of the Key Cal/111aker is basically 
electronic. The digit pul es are not pre-stored 
but generated when required by a transistor 
multivibrator. The multivibrator. counters and 
a jumper field are mounted in a separate wall 
unit remote from the telephone. Clusters of 13 
tags-one cluster for each press button on the 
tablet are provided down the sides of the wall 
unit and there are 14 vertical bus bars in the 
centre which control the counting circuits. To 
set up a number, the required digits are selected 
one by one by connecting the appropriate tag 
to the bus bars for the counters with small 
jumper leads of PVC-covered flex, six inches 
long with spring clips at each end. One jumper 
is used for each digit in the number. This 
arrangement is similar to the plug-board used 

The numbers in the 1933 Autodial were stored as 
serrations on the edge of brass discs cut by an 
engineer. To make a call a pointer was slid to 
the appropriate name on the index and the lever 
at the front of the unit was depressed. 

to control mechanical punched-card proces ing 
eq u i pm en t. 

STD or ISO codes can be included in the 
Key Cal/111aker system which al o provides for 
the access digit on a PABX. To make a call 
the appropriate bullon is pres ed and pulsing 
begins. To avoid the need to lirt the handset 
before the distant correspondent answers, a 

mall amplifier and loud peaker arc incor
porated in the desk tablet. thu enabling the 
progress of a call to be monitored after a button 
has been pressed. If the hand et i not lifted 
within 60 seconds after the call mature a 
'·time-out'' device operates to disconnect the 
line. A cancel button is also provided so that 
a call can be abandoned at any stage. 

Y ct another form of repertory dialler one 
which stores numbers on punched or marked 
cards is also to be developed. It will be known 
as the Card Cal/111aker and has two advantages 
over any other type. Fir t, there is no limit to 
the number of telephone numbers that can be 
stored and, second, the cards can be pre-sorted 
for sequence calling if required. In addition, 
the same cards can also be used in more than 
one instrument. 

To call a number the caller elects the appro
priate card and inserts ii in a slot in the dialler. 
When action starts, the card i read row by 
row. sending "dial ·• pulses to set up the call. 

Considerable interest has been shown in the 
development of repertory dialler , particularly 
by business customers. and they are likely to 
become an increasingly useful telephone aid as 
STD and JSD expand. 

----- THE AUTHOR ---� 

MR. J. d'A. COLLINGS, is a Senior Soles Superin· 
tendent in the Subscribers Apparatus Division of 
Inland Telecommunications Department Marketing 
Branch. He joined the Post Office in 1948 as a Tech· 
nicion at Criggion Radio and in 1950 become a Soles 
Representative in the Bedford Telephone Area. He 
moved to GPO Headquarters. as on Assistant Soles 
Investigation Officer in 1958, and took up his present 
post ofter three years secondment to Central Orgoniso· 
tions and Methods Branch. 



Introducing 

THE NEW PABX4 
By P. A. MARCHANT, AMIEE 

A standard system has been introduced for the PABX 4 to overcome 
the problems created by the need to deal with a number of variants 

S
IX types of Private Automatic Branch 
Exchange are at present in use by the Post 
Office. They are the PA BX I (with a 

cordless switchboard and automatic equipment 
for a maximum of 41) extensions); the PA BX 2 

(a similar equipment but with a cord switch
board); the PA BX 3 (automatic equipment with 
a cord manual board for large installations); 
the PA BX 4 (a cordless type also for large 
installations); and the PA BX 5 and 6 (small, 
fully-automatic systems catering for a maximum 
of 20 extensions and which need no switch
board operator). 

All these PABXs are of standard design 
except the PABX 4 which, in the past, has been 
supplied by using manufacturers' own propriet-
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The AEI PABX 4 has a display panel built on the 
turret principle and is mounted on a metal frame. 

ary designs. Although design approval by the 
Post Office has ensured that acceptable equip
ment and operational practices have bel'n used. 
inevitably differences exist between them. To 
overcome the problems arising from the need to 
deal with five or more variants, a standard sys
tem has now been introduced. It will be known 
as the PABX 4, the previous models being dis
tinguished by the manufacturers' prefix-for 
example PABX STC 4. 

To provide the facilities required of a modern 
PABX, the switching system of the PABX 4 is 
necessarily complex and can be only briefly 
described here. 

The design follows conventional step-by-step 
switching principles but some novel features 
have been included. The equipment is exten· 
sible from the basic unit of 50 extensions to a 
total of some 7,000 extensions. with no limita
tions on the number of manual positions, ex
change lines and private circuits which can be 
provided. 

The basic design covers all the facilities 
normally required by a PABX customer. In 
addition, special facilities can be provided 
although these are not all as yet covered by the 
standard design and will continue to be sup
plied in a proprietary form for the time being. 
Equipment practice also follows the conven
tional pattern. 

Satellite PABXs can give considerable line 
economy and they have been catered for in the 
new design, full facilities for satellite extensions 
being achieved mainly by the addition of smaU 
registers at the satellite. This, with other design 
features, ensures that an extension connected 
to a satellite now enjoys the same facilities as 



it would if connected to the main PABX. In 
addition, there is no need for special routing 
codes to and from the satellite or for different 
operating instructions. 

Although the objective of a cordless system 
is to reduce operator control of calls to a mini
mum, the switchboard still retains a position of 
importance in the system. Telephonically it is 
the shop window of the PABX. From a design 
aspect, cordless switchboards have the advant
age that functional requirements are no longer 
the major consideration. Operators are not 
now required lo sit closely in line facing a for
mi"dable array of multiple jacks. Instead, they 
can sit at attractive desk-type cordless positions 
with �imple press-button controls with an illum
inated display of operating information pre
sented automatically as required. 

Switchboard presentation is important and 
variety in design, which allows customers a 
choice, is a distinct advantage. This has been 
achieved in the PABX 4 by giving the manu
facturer freedom in design while providing the 
essential operational and engineering require
ments of the Post Office. All the switchboards 
have been approved by the Council of Indus
trial Design and constitute the standard range 
offered by the manufacturers. Other designs 
which may be offered to suit special require
ments are not excluded. 

The functional part of a cordless position is 
little more than an assembly of keys and lamps 
used to control and supervise the automatic 
equipment. The switchboard provides no 
through connection for any call. Controls are 
routed from the automatic equipment to the 
switchboard as and when the operator calls for 
them. The presentation of calls to the operator, 
the ::iuting of calJs from the operator aod the 
final clear down of connections are all per
formed automatically. This simplification of 
operator control and supervision is achieved by 
adding automatic equipment to perform the 
functions previously completed manually. 

The cost of this additional equipment can 
be offset if the facilities provided by the cord
less system are fully used Lo allow savings in 
switchboard equipment and operating staff. 

The two main components of the switchboard 
are the display screen and the control key
board. By means of an illuminated display, the 
former tells the operator of calls awaiting 

The GEC PABX 4 follows the conventional cordless 
switchboard design and is made in light 
teak to blend with modern office furnishings. 

answer, the class of call, route information, line 
identification, supervision of calls in progress 
and provides other miscellaneous information. 
This information is displayed by lamps mounted 
al the rear of a non-reflective glass screen, with 
a suitably marked negative film interposed 
between lamps and screen. 
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All keys on the keyboard are of the press
button type. Localed centrally are the connect
ting circuits on which calls are held while being 
progressed by the operator. Normally six are 
provided, the maximum being eight. On the 
Ut of the keyboard are call selection and mis
cellaneous control keys and on the right a key
sender for use on both internal and external 
calls. The dial is for emergency use only and 
is normally hidden from view. 

[ncoming calls to the PABX 4 may be 
operator-connected or dialled-in directly to the 
extensions. Normally, all incoming exchange 
calls are operator-connected as are inter-PBX 
calls if they cannot be given dialling facilities. 
Where dialling is provided the arrangements 
follow standard PABX practice. 

When an incoming call arrives for connection 
by an operator a signal is given on all cordless 
positions. In all circumstances an indication 
must be given of the class of call, that is, 

OVER 



Above: The column type PABX 4 designed by the 
P/essey Telecommunication Group (ATE) is 
mainly in metal and very much in keeping with 
the design trends of the 1960s. Below: Another 
of the P/essey Group's designs, the Ericsson 
PABX 4. It is similar in keyboard design 
but rather more conservative. 

whether it is an exchange, inter-P13X or an 
as i tance call. Common answering may be 
provided which means that the next call wait
ing, whatever its class, is accepted by the 
operator. Alternatively. the operator can select 
the class of call to be answered. The operator 
accepts incoming exchange calls by depressing 
an answer bar or key and selecting a free con
necting circuit. She then routes the caller auto
matically to the extens'.on required. by using 
the keysender. 

When the call is established all switchboard 
contact is automatically released from the con
nection. Up to this point full supervision is 
given to the operator. ! f for any reason the call 
ha to be supervised the hold key of the con
necting circuil concerned may be operated to 
prevent automatic release from the switchboard. 
If a called extens'.on is engaged and the caller 
Llecides to wait. the call remains connected 
under operator supervision until the extension 
becomes free when it is automatically rung and 
connected. 

With minor exceptions, outgoing calls from 
the P BX can be made automatically by the 
extensions. This is the ideal arrangemcnl if 
maximum advantage is to be obtained from a 
PABX and particularly so with cordless work
ing. Unfortunately this ideal is not always 
obtained in practice mainly because freedom of 
access to the outside network for all extensions 
docs not always suil the customer. 

Where outgoing traffic is dealt with auto
matically the arrangements follow normal 
P BX practice. The extension dials the appro
priate routing digit or digits to obtain connec
tion to the outside lines. lf a call is to be con
nected by way of the manual position ··o" is 
dialled. The operator accepts the demand and 
connection is made by reversing the call to the 
exten ion concerned. When established, the 
connection is identical to that for an incoming 
call. 

Apart from extension-to-extension connec
tions, all established calls can be held while an 
enquiry is made of another extension or trans
ferred to another extension under the control 
of the extension user. This is a common feature 
of cordless systems where a high degree of 
extension control of calls without operator in
tervention is desirable. The operator may, 
however, be called in if desired and there is a 
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builL-in safeguard which ensures that in the 
event of misoperation by the user an outside 
caller is nol left unconnected but i witched 
automatically to the operator. 

Another important facility which can be 
rea�ily applied to large cordless systems and 
wh:ch has been designed into the PABX 4. is 
dir�ct dialling into PABX extensions from the 
mam exchange network (DOI). This is achieved 
by allocating exchange numbers to the exten
sions, so that a call is routed from the main 
exchange through the PABX ec.iuiprnent directly 
lo the required extension without the interven
tion of the f'ABX operator. This facility will 
undo.ubtedly become popular when exchange 
multiple numbers become more readily avail
able .. �hen full)'. used �l could remove the only 
rema111111g e�senllal switching junction of the 
cordless swuchboard operator and thereby 
reduce the operating responsibilities to assist
ance and enquiry only. 

With STD in mind. the PABX 4 provides an 
operational facility for meterin!! calls at the 
switchboard on a common exclui"11ge line basis. 
or al the extension point. The switchboard 
provides .for meters at the right of the display 
panel .which the operator can associate with any 
outgomg call sel up by way of the switch
board. AssociaLion of the meter is automatic. 
STD codes may be barred to individual exten-
ions and, as with all PABXs, access to the 

exc�1ange network can be barred completely. 
1 andem switching for private circuit net

works. either manually or automatically oper
ated, can be provided and amono the many 
other facilities are full night-service arranoe
ments. ac.ccss to dictation iystems, supervis�rs 
and. enquiry desks. A standard system of key
call111g, which gives immediate access between 
an execut.ive and a selected group of extensions 
a�d can mcorporate loud-speaking telephones, 
will be available shortly. 

. The . optional features which have been pro
vided for a number of cordless installation in 
the past will continue to be available, althouoh 
�he frequency of demand may not in eve�y 
111stance warrant the development of standard 
arrangements. The optional features include 
conference facilities set up by the operator or 
controlled from selected extensions: emergency 
call .arrangements resembling an internal 999 
Service; manual extensions giving immediate 
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The STC PABX 4 is a happy combination of wood 
and metal, at home in any setting. 

access to the operator: short-code diallinu 
(obtain.ing frequently called numbers by dialling 
or keymg a code of two or three digits): night 
watchman's patrol systems; staff location sys
tems; internal queueing systems for enquiry 
bureaux; calling line identification to the 
operator; special facilities for hotels and the 
provision of automatic accounting of calls: and 
press-button telephone working. 

This list is by no means exhaustive. The new 
PABX is expected to be closely integrated with 
the needs of industry and commerce and not 
nece�sar.ily confined to precise telephone com
mumcauon. No doubt the future will cal! for 
even more elastic treatment but the PABX 4 
equipment should be able to cope . 

.------THE AUTHOR-----, 

MR. P. A. MARCHANT, AMIEE, is a Senior 
Executive Engineer in the Subscribers' Apparatus and 
Services Branch of the Engineering Department. He 
has been intimately concerned with all aspects of 
PABXs since the introduction of Post Office standard 
designs 

.
in 1950. He is at present in charge of a group 

responsible for electro-mechanical PABX design. 



DOLLIS HILL 

GOES 

ON SHOW 

The Post Office Research Station 
invites scientists and 
technologists to see some of the 
work which is being carried out 

in the field of telecommunications 

T

HE curtain which normally hides lhe 
work carried out at the Po t Office 
Engineering Research Station at Dollis 

Hill was drawn aside recently to show dentists 
and technologists from industry and universities 
some of the remarkable inventions and ad
vances which are being made in the telecom
munications field. 

Among the 68 exhibits was experimental 
equipment designed to expand and improve the 
me�sage-rnrrying capacity of the microwave 
links now bci11g set up throughout the country. 

The microwave system is growing rapidly and 
existing radio link� using high-frc4ucncy bands 
around 2. 4 and 6 Gels (million-million cycles 
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per �econd) arc being filled more quickly than 
was originally thought. It will soon be neces
sary. therefore. for other high-frequency band 
to be used. 

The number of channels a link can carry is 
directly related to the frequency of the carrier 
wave and experts at Dollis Hill are now 
experimenting to determine the upper practical 
limit of the frequency bands. To help discover 
the answer an experimental radio path ha. been 
sel up between Cranfield and Everton. in 
Bedfordshire. which already uggcsts that micro
wave links with a frequency of 11 Gc/s are 
practicable over a distance of at least 15 miles. 
One problem is that the higher the microwave 
frequency the more it is affected by weather 
condition� (for example, microwave energy i 
absorbed by large rain drops). Fortunately. 
since the Cranfield to Everton link pa se over 
the meteorological station at Cardington. it ha 
been po��ible for local weather and the quality 
of reception to be accurately related. 

Also on display were a number of lasers with 
which Dollis Hill is experimenting to find out. 
among other things. how they could be used to 
speed and expand telecommunication facilities. 
Very low noise parametric amplifiers are being 
developed for use at satellite communication 
earth stations. Here, AEE Mr. Bob Oakley 
determines the characteristics of a diode at 
liquid helium temperature-an essential step 
in the development of the new amplifiers. 



.. . 

It may be possible. for example. to use lasers 
for producing beams of pure light contained in 
a copper tube. or .. light pipe 

..
. along which 

many thousands of telephone messages. radio 
and television programmes could be carried all 
over Britain. One problem. on which Po!>t 
Ollice scienti. ts are now working. is that while 
signals can travel perfectly along the light in a 
straight line they become (fotorted when the 
light pipe has to go round a bend. To over
come this difliculty Dollis Hill is now experi
menting with the use of very fine filaments of 
glas · which would transmit the light round 
sharp radius bends. In such a system. messages 
would be superimposed on the light beams in 
the form of a modulation which could be made 
at a very high peed by applying an electric 
current to the special crystals through which the 
bca ms wou Id be made to pas . 

Visitor' to Dollis Hill's Open Day also aw 
the latest pulse code modulation equipment 
which is being introduced into the telecom
munication network as rapidly a· po ible to 
increase the number of circuit between ex
changes. Pulse code modulation, invented by 
an Englishman. Mr. A. H. Reeves, in 1937. is 
a system of telephone transmi sion involving 
the time-sharing of pairs of wires between 24 

simultaneous conversations by sampling each 
in turn and sending coded signals which are 
decoded at the end of the circuit. 
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Closed-circuit television 
cameras ore used to study 
the way the handset is 
held in relation to the 
user's mouth when new 
telephone sets ore given 
subjective tests. For left: 
Miss Lorraine Leishman, o 
Clerico/ Officer, tries 
out o new STC handset 
while (left) Mr. Peter 
Boucherot, Assistant 
Executive Engineer, studies 
the results of the test 
on the television screen. 

� 

Mr. Harold Baccus, o Scientific Officer, 
inserts o material into the thermogravimetric 
analysis apparatus which is used to find out 
the thermal stability of o new material and 
its compotobility with various ambients. The 
recorder is seen on the left of the picture. 

The speech waveform i, sampled 8.000 times 
a second and each !>ample value b sent in 
telegraph code to the receiving equipment. The 
coded signal con:;ist of 

.
. on-off" pulse which 

can be recognised despite di tortion and inter
ference. regenerated into perfect shape at 
interval along a route and finally decoded to 
yield the original wave substantially without 

OVER 
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Operators in the 
special Clean Room 
carry out the final 
assembly of No. 4A 
transistors which 
are used in 
submarine cable 
repeaters. These 
transistors need 
to have a minimum 
life span of 20 
years so that extra 
special care is 
required to avoid 
contamination and 
imperfections from 
dust particles. 

University to Test Waveguide 

The Post Office recently placed a research 
contract with the Electrical £11gi11eering 
Department of U11il•ersi1y College. f,011don. 
to co11.1·tmct and te.11 a one-111ile length of 
/0111-/0.1.1· circular wa1·eguide for carrying tele
f >hone. tel erision a11d .w n111d radio .1i gnats. 
The sy.1te111 will he i11.11alled at Martle.1/w111. 
near Ipswich, on the .1ite to which the Post 
Office Re!>earclz Station at Dolli.1· Iii/I will 
more in 1969-70. 

Prof e.1.\0r /-1. E. M. Bar/oll' and his a.1.10-
ciate!i at London Unil·ersitr lw1·e heen carry
ing out experiments witi1 wa1·eguide.1 for 
many years and in 1965 ga1·e public 
de111v11.1trations with a 280-f 1. long .1y.1te111 
which they had built around the roof of one 
of the College buildings. 

Post Office staff will collaborate closely 
with Professor Barlow and his team at all 
stages of the experiment at Martlesham 
which, if succes.1f11/, may open the way 
towards the introduction of operational 
wm·eguide systems for /011g-di.1ta11ce tmnk 
transmis�ion. 
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error. Sample!> from :,everal talker:, can be 
interleaved in time !>O that two pairs of wire� 
can carry, typically. 24 conver!latiori:,. 

An order for £1 million \\-Orth of pube code 
modulation equipment to be in!ltalled at junc
tion!> between exchanges has already been 
placed by the Post Ollice with telecommunica
tion!> equipment manufacturers. If. as seem!> 
likely. pulse code modulation i!> u!>cd extensively 
in the junction network. it would be attractive 
to 1-cep signab in digital coded form where 
junction!> arc connected in tandem as. for 
example. in mo�t cro:,s-London calls, and so 
�ave intermediate coding and decoding. This 
would halve the minimum economic junction 
length for the application of the ystem and 
con!>erve tran!>mi!>�ion quality. The tandem 
exchange in the pulse code modulation form 
should also be smaller and cheaper. Integrated 
pulse code modulation switching and trans
mi ion system are being tudied at Dolli Hill 
and a model tandem exchange is being built to 
te t the feasibility of incorporating them in the 
existing network. 

Also on show were reed relays with her
metically sealed contacts which will be used in 
the next generation of telephone exchanges 
electronic exchange!>. Since electronic ex
change� will need a ver)' large number of reed 



relays and their long-terrn reliability is vital. a 
small production unit, equipped with labora
tories, has been set up to carry out exhaustive 
studies into reed relays so that design techniques 
and failure mechanisms can be perfected. 

�mong other exhibits were a new machine 
which can joint wires on street cables much 
more quickly than any previous method: a new 
type of transistori ed submerged repealer for 
submarine cables which can be u ed in the 
12 Mc /s frequency range: push-button tele
phones: and test equipment for investigating 
data transmission over the public telephone 
network. 

* 

A NEW DIRECTOR OF RESEARCH 

Mr. W. j. Bray 

Mr. W. J. Bray has been appointed Director of 
Research in succession to Dr. G. H. Melson who 
retired in August. 

The new Director, who joined the Po t Office 
Engineering Department in 1934 as an A sistanl 
Engineer in the Radio Experimental Laboratories 
al Dollis Hill. is one of Britain"s leading authori
ties on radio communications and it was mainly 
due Lo him that the CCI R and the United King
dom adopted common values for the essential 
characteristics for radio-relay sy terns. In J96l 
he was selected to lead the newly-formed Space 
Communication Systems Branch of the Engineer
ing Department and ince 1963 had been head of 
a Dollis Hill team working on research into com
munication atellites and lasers. He became 
Deputy Director of Research in March, 1965. 

Dr. Met on had a distinguished career in the 
Post Office which he joined in 1925 a a Youth
in-Training. In 1946 he became head of the 
Thermionic Group set up to study the cau es of 
valve failure and which later designed and manu
factured the very long-life valves on which the 
success of such projects as the CA TAT and 
COMPAC ubmarine cable ystems depend. In 
1962 he received the Institution Premium, the high
est award which can be made by the In titution 
of Electrical Engineer . He was appointed Deputy 
Director of Research in the ame year and Direc
tor in l964. 
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DOLLIS HILL STAFF REWARDED 

Mr. D. L. Richards (left) and Mr. W. T. Duer
doth. 

Tivo Post Office engineers hal'e become 
I he first engineers in Covern111enl senice to 
receire special 111erit pro111otion.1· in recogni
tion of their personal abili1ies. They are Mr. 
D. L. Richards, C.Em:.. BSc (Eng.). AM/££. 
FSS, and Mr. W. T. Duerdoth, C.Eng .. 
BSc (Eng.), MIEE, ivho have been pro-
0101ed 10 Staff Engineers by the Treasury 
Special Pro/llo/ions Sub-Co111111illee as a 
result of their ivork al the Post Office 
Research Sw1ion. Dol/i.1· Hill. 

Mr. Richards has for 111011y years been 
s111dyi11g subjectii·e roling of telephone sys
tems and !heir i11teractio11 ivith the user and 
is internationally known for his work in 1his 
sphere. Mainly as a result of his efforts, 
design objectii•es in co111111w1icatio11s systems, 
inc/11di11R pulse code 111od11/ation and satel
lites. hai·e been placed 011 a sound footing. 

Mr. D11erdo//1 has a ivide experience of 
tra11s111issio11 .1y.1te111s and has contributed a 
great deal loivard.11 nega1ii·e f eedhack a/llpli
fier design and its application to repeaters 
for 11111/1i-cha1111el 1elepho11y and television. 
He has heen a /llemher of the lewn ivhich 
has pioneered elec1ronic telephone exchanges 
and in the pas/ f e111 years has been i11vul1•ed 
in the .1111dy of integrated .1ivitchi11g and tro11s
/llission .1y.1te111.1 for digital 1elep/1011y, using 
pulse code modulation. 

* 

165,171 UP 

The number of calls made to the Test Match lnfcrma
tion Service during the 1966 series against the West 
Indies totalled 8,362,991-the biggest for any series since 
the service began in 1956. The previous highest was 
8,197,820 in 1964 durng the series against Australia. 



THIRTY NATION SEMINAR 

F
ORTY-FOUR telecommunications engin
eers and administrators from 30 different 
countries attended a two-week eminar 

arranged by the British Post Office to spread 
knowledge abroad of the late t engineering 
developments in planning, constructing and 
maintaining a telephone service. 

The seminar was organised as part of a 
scheme devised by the International Telecom
munication Union of which the Briti h Post 
Ollice i:, a leading member to reinforce advice 
and assistance �given through the United 
Nations. 

Highlight of the seminar wa a demonstra
tion at t11e Post Oflice Radio Station, Ongar, 
Essex. of ome of the latest techniques in 
external plant construction. Among the devices 
the delegate· saw were new types of cabling 
winches which save manpower and reduce the 
strain of heavy work, machine which can be 
u ·ed for duct rodding, the new pole erection 
unit and new apparatus for scaling the joints 
of underground cable. The students al o visited 
the Research tation at Dolli Hill, the Engin
eering Department's Telephone Branch Circuit 
Laboratory, the Post Ollice Tower in London, 
tbe Oxford Telephone Exchange and repeater 
station and the Slough Exchange and engineer
ing depot. 

The delegates take time off for a picture at the 
end of one of the lectures. Representatives 
from 130 countries attended the seminar. 

Much of the seminar was taken up with lec
tures by British Post Office engineers and dis
cussions on a number of papers prepared by 
Post Oflicc staff who have served abroad and 
have first-hand knowledge of the problems 
facing many of the newly developed countries. 

During the eminar, which was opened by 
Mr. D. . Barron. the Engineer-in-Chief, the 
delegates attended a reception at Lancaster 
House. a party provided by the Telecom
munication Engineering and Manufacturing 
Association at the Cafe Royal and a farewell 
party at the Waldorf Hotel when they were 
addressed by Mr. A. W. C. Ryland, Deputy 
Director General (Telecommunication ). 

On the last morning of the seminar a tele
phone linl.. was set L�p between London and 
Melbourne. Australia where a imilar cminar 
was being held and delegates at both ex
changed greetings and information. Dr. M. B. 
Sarwate. Secretary General of the International 
Telecommunication nion. speaking from 
Geneva. addressed both seminars in a pre
recorded message. 

Mr. D. A. Barron, Engineer-In-Chief of the 
British Post Office, enjoys a joke with some 
of the delegates during the opening ceremony. 
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Below: Mr. R. E. Harris, of the 
Engineering Deportment's Circuit Laboratory, 
demonstrates the operating principles of a 
5005 Crossbar telephone exchange switch. 

Representatives of the following countries 
attended the seminar: Australia, Bolivia, 
Burma, Canada, Ceylon, Chile, Colombia, 
Cuba, Ecuador, Ethiopia, Finland, Ghana, 
Gibraltar, Greece, Guyana, Iraq, Malaysia, 
Mauritius, Nepal, New Zealand, Nigeria, 
Pakistan, Spain, South Korea, Sudan, Sweden, 
Tanzania, Uganda, United Kingdom and 
Zambia. 

Left: This new traffic warning-cum
floodlighting device, which is now being used 
by the British Post Office, was on display at 
Ongar. It has three 150 watt lamps and can be 
pocked in a box three feet long, one foot high 
and one foot wide. 

FAREWELL 

TO 

MR WILLIAMS 

T
HE Journal join his many friend in the Post 
ORlce in wi�hing a happy and successful retire

ment lo Mr. Harold William . As istant-Engineer
in-Chief ince 1958 and the longe t serving mem
ber on the Editorial Board of the Teleco111mu11ica-

1io11s Journal. 

Mr. Williams. who began work a an apprentice 
fitter at Portsmouth Dockyard. joined the Post 
Office in 1926 as a Probationary A sistanl En
gineer in the Signalling Section al the Re earch 
Station, Dollis Hill. He served there for the next 
12 years and in 1938 was promoted to A si tant 
Staff Engineer in the Main Lines Branch of the 
Enginee1 ing Department. In 1947 he was pro
moted to Staff Engineer in the same Branch and 
in 1953 returned to Dolli Hill to work on trans
mission development problems. 

As A si tant Engineer-in-Chief for the past 
eight years. Mr. William has been responsible for 
training. main line development and planning. 
telegraphs and submarine cables sy terns. 

Mr. Williams joined the Editorial Board of the 
Journal in 1957. " f am very proud of the Te/e
co1111111mica1io11s Journal.'' ay Mr. William . 

·· not lea t because it has been a great help to 
many people in helping them to obtain promo
tion."' 

Mr. Williams' successor as As istant Engineer
in-Chief is Mr. H. Barker who also takes over 
from his predecessor a the Engineering Depart
ment representative on the Journal's Editorial 
Board. Mr. Barker joined the Post Office as a 
Probationary Inspector in 1928. He became an 
Assistant Engineer in 1935. Senior Executive 
Engineer in 1950. As istant Staff Engineer in 1951 

and Staff Engineer in 1963. 
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This recent picture of the Goonhilly earth station shows how it Is being enlarged and improved. 

GOONHILLY-Past, Present and Future 
By R. E. G. BACK 

Five years ago Goonhilly earth station did not exist. Today it 
is a focal point in the rapidly expanding world-wide satellite 
communications system with a future as exciting as its past 

O

N 1 OCTOBER. 1966, operation and 
maintenance control of Goonhilly Earth 
Station passed from the Space Communi

cation Branch of the Engineering Deparhnent 
to the External Telecommunications Executive. 
Organisationally this brings the Goonhilly 
station into line with other Post Office stations 
which take part in overseas communications by 
radio. 

Goonhilly is a splendid example of the speed 
of technological advance. Early in 1961 Goon
hilly Downs was a virtually unknown area of 
moorland on the Lizard Peninsula. covered 
with rough gra s and with a derelict concrete 
blockhou e in the centre. Space communica
tions were being talked about by a few scientists 
and engineers but no proof that they were a 
commercial proposition existed. 

Yet. in the short space of five years satellite 
communications and the Goonhilly station had 
so proved themselves by carrying commercial 
telephone traffic over a long period that Goon
hilly Radio Station could be incorporated into 
the normal operation and maintenance organisa
tion of the Post Office. 

This significant milestone in the development 

of satellite communications in this country 
gives an opportunity to review what has been 
achieved and to look forward Lo the tasks ahead. 

The decision that the Post Office should take 
part in experimental communication by satellite 
was taken in 1961 and the next 12 months saw 
frenzied activity both by Post Office staff and a 
number of British contractors. During this 
time the site for the Goonhilly station was 
selected and the complete station provided, in
cluding the giant 85-feet diameter aerial which 
dominates the landscape. the central control 
building and the radio and line transmission 
equipment. 

Tn July, 1962, came the historic trans
Atlantic transmissions by way of Te/star which 
showed that both multi-channel telephone and 
television transmission by satellite were possible 
and that commercially-acceptable quality was 
obtainable. 

Following the first few, widely televised 
transmissions via Te/star there came a period in 
which a very extensive programme of tests was 
carried through to evaluate fully the satellite 
system and the associated earth station equip
ment. 
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These tests were followed by similar series 
with the satellites Te/star II and Relay I and II. 
All these satellites were in relatively low ellip
tical orbits which meant that the period of 
mutual visibility between tations on each side 
of the Atlantic was limited. Thus, if a low 
aJtitude system capable of 24-hour operation 
was required, a large number of satellites would 
be needed. 

The u e of these first experimental satellite in 
low-altitude orbits al o affected the design of 
the aerials at the earth stations. Because of 
their low height, their angular velocity when 
viewed from the ground was high and it was 
necessary to design the aerials to be able to 
track accurately at relatively fast speeds. This 
had a significant effect on the design of the 
aerials and their control equipment. 

Tn April, 1965 the Early Bird satellite (now 
known as /11/e/sal I) was launched into a 
circular orbit above the equator. By a superb 
feat of rocketry and control it was placed in an 
almost exactly equatorial circular orbit 22.300 
miles above the surface of the earth at a velocity 
of 6.800 miles-an-hour. At this height and 
velocity the satellite has an orbital period 
around the earth of 24 hours and thus appears 
to be stationary to an ob erver on the earth. 

To enable Goonhilly to operate to this new 
satellite extensive modifications had to be made. 
notably to the aerial (which required a new 
and more accurate reOector to be mounted 
inside the old one), to the aerial control equip
ment and to the radio equipment (see Telecom-
111unicalions Journal. S11111mer. 196.H 

After the successful launching of Early Bird 
the system was extensively tested to prove it 

uitability for telephone and television traffic. 
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Goonhilly, 1962. Note 
the original aerial 
which has since 
been modified to 
enable it to operate 
to the new 22,000-
mile high satellites. 

One of the most important tests was to deter
mine the effect on users of the time delay
just over a quarter of a second in each 
direction-which is experienced when using a 
satellite at a height of some 22.000 miles. 
Although some people experience a little more 
difficulty in conversing over a circuit with long 
time delay, customer reaction indicated that it 
was well worth while to exploit the advantages 
obtained by operating to near-stationary 
satellites. 

Finally, after a series of tests with live tele
phone traffic. commercial operation for trans
Atlantic telephony by satellite began on 28 June. 
1965. For thi service the three earth stations 

in Europe operate with one station carrying 
traffic. one on standby and the third released 
for maintenance or experimental work in a 
three-week rota. The system at present carries 
traffic for 12 hours each day, five days a week. 

p to the time this article went to press. traffic 
at the American end had been carried entirely 
through the earth station at Andover. Maine. 
USA.

� 

The major factor which has enabled control 
of the Goonhilly station to be transferred to the 
ETE so quickly has been the consistently high 
service reliability which satellite communications 
have provided since commercial operations 

tarted. The satellite itself has given 100 per 
cent reliability and the overall ystem reliability 
has been over 99 per cent. Goonhilly ha a 
hiP.h reputation as a reliable earth talion which 
reflects great credit on those who designed and 
provided the equipment and those who have 
maintained it. 

The immediate future for Goonhilly looks 
OVER 



Above: T elstar, the first earth 
satellite to which Goonhilly 
operated. It was launched In 1962. 

Right: Relay, another low
elliptical satellite, which 
followed Telstar. 

·z 

just as exciting as its star-studded past and 
tenders have already been sought for building 
a second 85-feet diameter aerial and providing 
its associated equipment. The central control 
building is being extended to house this equip
ment in preparation for the launching in the 
middle of 1968 of a new generation of satellite, 
to be known as Intelsat Ill. 

The new satellite will be of the Early Bird 
stationary type but will have a capacity of up 
to 1,200 telephone circuits instead of Early 
Bird's 240 and an estimated life of five years 
compared with Early Bird's predicted 18 months 
(in October. 1966, Early Bird had completed 18 
months life entirely satisfactorily). 

The equipment in Early Bird permits two
way transmission between only two stations at 
a time but the new satellite will permit multiple 
access. This means that all countries within 
the coverage area of the satellite can provide an 
earth station and obtain circuits to any other 
country in the coverage area quite independent 
of whatever other links are established by other 
countries through the satellite. This facility will, 
of course, add greatly to the flexibility of the 
satellite system and should ultimately bring 
inter-continental communications within the 
reach of many countries. At a major station 
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An Engineer at work on Early 
Bird, later renamed Intelsat I. 

like Goonhilly it will mean that much more 
equipment will be needed to transmit and 
receive from many destinations instead of the 
one served at present. 

It is proposed that the 500 Mc/s of radio 
frequency bandwidth available in the new 
satellite should be allocated to earth stations in 
blocks for telephony working to various des
tinations, with a large block, probably at the 
top end of the available bandwidth, which could 
technically be made available to any earth 
station for television transmission. Under such 
conditions the satellite would thus have a 
reduced telephone circuit capacity but would be 
able to transmit, in either direction. a television 
programme without interruption to the tele
phony services in other parts of the satellite 
bandwidth. 

ft is proposed that three of the new 
Intelsat 111 atellites hould be launched 
in 1968, one over the Pacific. one over the 
Atlantic and the other over the Indian Ocean. 
Goonhilly will be able to 'see· two of these and 
it is intended to operate via them. The second 
aerial will be completed to enable it to operate 
to the Intelsat 111 over the Atlantic to 
provide service to North and South America 
and Africa. 



This is Intelsat 11 
which was launched over the 
Pacific in October, 1966. 

As soon as the second aerial is in service, the 
existing aerial will be released and re-equipped 
Lo provide service to Lndia, Australia, Japan, 
Africa, Middle East and so on by way of the 
new fndian Ocean satellite. 

This programme of work will continue 
through 1968 and should result in the e�ten

.
ded 

station at Goonhilly working to destmatJons 
over two-thirds of the world's surface. It will 
be a worthy successor to the present installation. 

After 1968 the crystal ball becomes clou�y. 
There will be a continuing need to add equip
ment to the existing installation to cater for 
expansion on existing routes and to initiate 
new routes. New and higher capacity com
munications satellites are 'already being dis
cussed but these are probably a good way off 
yet and it is possible that over a heavily used 
zone such as the Atlantic a econd Intelsat 

111 will be required. 
Operation to two satellites in one coverage 

area is possible because of the very narrow 
beams of electrical energy which 85-feet 
diameter aerials transmit and receive. rt is 
therefore possible to operate to satellites which 
are relatively close together without interference. 
This type of operation brings problems, how
ever, in arranging the network for the area so 

Left: Diagram shows how an 
Intelsat 111 satellite
three of which are due to 
be launched in 1968-will 
provide communication 
between many earth stations 
simultaneously. 

that those countries which wish to communicate 
with each other work to the same satellite if the 
need to have two aerials at each earth station is 
to be avoided. 

Satellites for other communication purposes 
are already under discussion, notably those fur 
air-traffic control which could provide com
munication and possibly navigational aid to 
aircraft throughout the whole of the time th�y 
are crossing the Atlantic. The need fo� �his 
service will be high-lighted when supersonic J

.
ets 

come into operation . Studies are a�S? be1�g 
made of the use of satellites for telev1s1on dis
tribution. 

To what extent and in which part of the 
world these proposals will ever become opera
tional is not clear; nor is the role which the 
Post Office or its successor may play in the 
development. But, whatever the task, Goo.n
hilly and its staff will be ready to play its 
appropriate part. 

Goonhilly has had its fair share of glamour 
and hard work. Although further glamour 
cannot be guaranteed continued hard and 
interesting work seems assured. 
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BETTER LINKS WITH FAR EAST 

Telephone operators at the International Exchange in 
London can now diol direct to numbers in Hong Kong and 
operators in Hong Kong can dial calls direct to subscribers 
on most automatic exchanges in Britain. 

This improvement in communication
. 

with the Far E?st 
has been made possible by the completion of a further lmk 
in the Commonwealth Coble system-that between Guam 
and Hang Kong. This new section of the SEACOM cable, 
which is 2,058 nautical miles long, provides 80 voice channels. 



THE CRAYFORD STORY 

By H. A. JENKINSON 

A vast new depot has been set up at Crayford to store and distribute 
items for the telecommunications services in London and the Eastern and 
South-Eastern Regions. The new system will speed and improve distribution 

A 
BRIEF notice that went out from Sup
plies Department Headquarters towards 
the end of 1965 marked the end o[ an 

era. It announced the closing down on Friday, 
3l December, 1965, after 50 years' service to 
Post Office telecommunications, of the London 
Engineering Stores Depot at Studd Street, 
Islington. 

A new era was born three days later, on 
Monday, 3 January, 1966. when the vast new 
depot at Crayford. on the ·outh-cast outskirts 
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The new Crayford 
Depot has more 
than five miles 
of internal 
roadway, part 
of which is 
shown in this 
picture of 
incoming stores 
being unloaded. 

of Greater London, opened it· doors Eor busi
ness. 

To make the best use of modern storage and 
handling techniques a ingle-storey depot was 
essential. Inner London had nothing to offer 
so search was made to find either a site or 
existing buildings which could be readily 
adapted. The answer was found in a modern 
engineering works at Crayford. 28} acre in 
extent and providing about half-a-million 
square feet of indoor accommodation on one 



level, Lo heights varying beween 15 and 30 

feet. 

The greater part of the new Crayford depot 
has now been converted to meet the Supplies 
Department's requirements and brought into 
use. Thus, for the first time for many years, 
all Lhe Deparlment's main operations involving 
the storage and issue of engineering stores in 
London are concentrated in one place. 

AILhough development is not yet complele, 
many of the benefits of concentration are 
already evident, in particular the advantage of 
replacing by unified operational areas the 
many receipt, packing and despatch sections 
within the old Studd Street group. 

The transfer of operations from Studd Street 
and its satellite depots to Crayford has been by 
far the largest operation of its kind ever under
taken by the Supplies Department. As well as 
Lhe preparation of the depot, it has involved 
moving Lhou ·ands of tons of stores, the re
arranging of hundreds of contracts, and the 
re-location of a sizeable motor transport fleet 
Logether wiLh its workshop facilities. Nearly 
three miles of two-level binning and Lhree
quarLers of a mile of pallet-racking have been 
erected. The layout include more than five 
miles of roadways, some capable of accornmo
daLing the largest and heaviest road haulage 
vehicles, others just wide enough for the 35 

fork-lifL and pallet trucks which deal with 
internal movement. To ensure that the pro
gramme of work went to schedule and in the 
right order, critical path planning was used 
and regular progressing meetings were held. 

A move from a number o( Jong-established 
locaLions Lo a single new one some distance 
away cannot be achieved without considerable 
slaff upheaval, presenting many personal prob
lems which can be solved only with the utmosL 
goodwill on all sides. The ready co-operaLion 
of the various staff associations involved has 
been a noteworthy feature throughouL; withouL 
it, the task would certainly have proved much 
more dillicult. Numerous staff tran fers have 
been necessary to replace and resettle those 
who were unwilling or unable Lo move. To 
help many of those who did move, a large
scale rehousing programme was undertaken in 
collaboration wilh the local authority and the 
Greater London Council. Extensive local re-

Outgoing stores are prepared for despatch. From 
Crayford go many thousands of items to 
supply about 40 per cent of the country's needs. 

cruitment has been necessary, and fortunately, 
Lhe run-down of Woolwich Arsenal ha· pro
vided a steady flow of recruits of high quality. 

To make Lhe besL use of Crayford Depot's 
excellent facilities and to prepare it to keep 
pace with the unprecedented growth of Lhe tele
communications network expected in the years 
to come, some fundamenlally changed Lhinking 
aboul storage methods has been needed. The 
aims throughout have been to use space as 
intensively as possible and to speed up move
ment. To do Lhis, Lhe Lime-honoured practice 
of dividing up a store by "Rate Book 
Sections", under which, for example, all sub
scribers' apparatus irrespective of size, shape, 
weight and frequency of issue was stored in the 
same part of Lhe warehouse, has had to be 
abandoned, ince it enabled neither pace nor 
mechanical aids to be used lo the best advan
tage. The place within the depot in which an 
iLem is stocked is now determined by its 
physical characterisLics and rate of turnover. 
At one end of the scale are tiny items of which 
a stock sufficient to last for six months will go 
into a small drawer. At the other, are such 
items as 700-type Lelephones, a huge stack of 
which. occupying hundreds of square feet of 

OVER 
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Aerial view of the Crayford works before it was 
token over and converted into the Supplies Depot. 

floor pace and reaching almo:.t to the roof, 
will last for only a few weeks. The storage 
space in Crayford and other modern depots is 
thus now divided broadly into areas for binned 
items, areas of palleti ed stock in racks and 
areas of fast-turnover, large-quantity items 
block-stacked on pallets. Within some of these 
areas a considerable degree of random storage, 
which help to conserve space, is already pos
sible. But the real advance will come as more 
sophisticated, computer-based stock location 
systems are introduced. 

The transfer of the Studd Street depot 
group's activities to Crayford was accom
plished without interrupting service. In the 
early days however, there were some fairly 
heavy arrears of work. due mainly to staffing 
problems. among them the need lo train large 
numbers of people completely new to the work 
of an engineering stores depot. The move, al
though a major undertaking, was no more than 
a step towards Crayford Depot's final role in 
a comprehensive reorganisation of the Supplies 
Department's distribution system, planned at 
the same Lime and now well on the way to 
completion. 

The old distribution ·ystem wa an amalgam 
of two systems-one under which a depot 
served a specified part of the country, the other 
under which it was a national supplier of cer
tain range of item . A pre ure on torage 
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A recent view, showing the coble yard and 
measuring shed under construction. 

:.pace led over the years to the etting up of 
additional depots, the demarcation lines be
tween service areas became Jess clearly defined 
and it became necessary lo place separate re
quisitions on a number of supply points to 
obtain the stores for one job. 

This sy tem al ·o led to delays in supplying 
stores, since the regular motor transport service 
to a given Telephone Area normally operated 
from one depot. This meant that a significant 
proportion of outgoing tores had lo be tran
shipped at one or more intermediate points. 
thus causing delays, and, as many consignees 
were served only by rail their delivery time 
were even less predictable. A further compli
cation was the system of supplying many items 
direct from contractors' works, if the demand 
was for more than a small specified quantity. 
This saved space and handling in the Supplies 
Deparlml!nt, but al the cost of almost total loss 
of control over delivery. 

The problem was not, however, entirely one 
of delay in getting stores from centra I tocks 
to the users in the field. it was also the un
predictability of delivery Limes. The natural 
tendency was to requisition enough to cover 
the longest delay and this resulted in the in
fla Lion of field tock when the stores arrived 
promptly. 

The need for reorgani ation wa clear. The 
mean and the design of a new i:,y tem were 



studied in detail by an inter-Departml!ntal 
team. The outcome was the territorial distri
bution system which i� now taking hapc and 
in which Crayford Depot. meeting about 40 per 
cent. of the countr) \ needs, has a major part 
10 play. 

The basb of this system is simple. A 

relatively small number of items account for 
by far the greater part of the Supplies Depart
ment's output, whether measured in terms of 
value, weight, volume or number of transac
tions. rt was decided that these should be 
stocked at a number of Territorial Supply 
Depots (TSO). each localed within easy reach 
of all parts of its l>ervice area and to which it 
would be linked by regular motor transport 

ervices. Transhipment, probably the biggest 
ingle impediment to a quick and reliable ser

vice. would thus be eliminated for the bulk 
of stores is ued. 

A TSD service area would generally com
pri e a . ingle Post Office Region or Dircctor
a te. the exceptions being the London Telecom
munication. and Eastern and South-Ea tern 
Regions (all to be ·erved from Crayford) and 
the Scottish and Northern Treland Directorates, 
(to be served from Scotland). The slower-mov
ing items-many more in number than the TSD 
items but representing a small fraction of total 
turnover-would be stocked in a Central Sup
ply Depot and supplied to users by way of the 
appropriate TSD unlc. s small enough to be 
posted direct. The i. sue of stores direct to the 
field from manufacturers' works would be con
fined to exchange equipment, external cable 
and duct. and other heavy, bulky and fragile 
item . the re),t being made available in the TSO 
or CSD. Requisition., wherever originating 
and for whatever item, would go to a . ingle 
proce . ing point which would quickly give the 
appropriate depot instruction. to meet them. 

The territorial distribution system thus pro
vides for c;tores in regular and frequent u. e and 
available in Supplies Department stock. to be 
delivered within a hort and known time of a 
demand being placed. Stores called for Jes. 
often can take longer to supply (there arc. of 
course. items which have to be made to order). 
but delivery times are still predictable and can 
therefore be allowed for in planning of work. 
The territorial system. combined with arrangc-

0 ER 
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The Crayford Depot has about half a million 
square feet of storage accommodation. Above: A 
section of the two-level binning installation, 
which has frames for storing small items. Below: 
Stores being issued from the lower deck. 



ments made by the Engineering Department 
for the effective control of local stocks. aims 
at providing a better supply service from lower 
overall stocks. 

An important feature of the new system is 
that the TSD Manager becomes the focal point 
for store. enquiries from his service area. and 
it is expected that there will be free and regular 
discussion of supply problems between him and 
his "customers". There is ample evidence that 
those Regions served by the first TSDs to be 
set up are already making good use of this 
service. 

To some extent. the location of existing 
Supplies Department depots, many of them 
modern and with years of useful life still ahead 
of them has dictated, at least for a time, the 
pattern of depot under the new system. The 
CSD. for example, instead of being located at 
a single point as originally proposed, has been 
split between Crayford (serving London and 
the Eastern and South-Eastern Regions as it 
does in its TSO role) and two provincial loca
tions . haring the item range and supplying the 
rest of the country. Exi ting depots are well 
placed to act as TSDs for all Post Office 
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For quick ond easy handling 
electric fork-lift and 
pallet trucks are used 
to move heavy and bulky 
items and those needed 
in large quantities. 

Regions except the North-Eastern and North
Western. where new ones arc to be built. In 
the meantime Birmingham and Scotland will 
share the TSD service to these two Regions. 
The TSDs at Bridgwater and Hereford, supply
ing the South-Western Region and Wales and 
Border Counties respectively, have been opera
ting for some months. The changeover to TSD 
working at Crayford and Birmingham (where 
a large additional depot at Saltley has been 
brought into use) i virtually complete. The 
Scottish TSO, also well on the way to full 
operation in it new role, will be divided be
tween existing depots at Sighthill (Edinburgh) 
and Newhou e in Lanarkshire. 

The introduction of a new distribution pat
tern meant a complete reappraisal of the Sup
lies Department's motor transport system. 
Efficient lra n port is vi ta I to the success of 
the new system and a comprehensive study of 
the Department's transport needs, with the aid 
of a firm of consultants. is in progre . Interim 
arranl!ements to meet the immediate needs of 
territorial distribution, largely using the existing 
Reet. have already been made, but radical 
changes in types of vehicle and in methods of 



control and fleet management are likely. It 
will be some time before the full benefits of 
transport reorganisation can be reaped. Re
placement of a large number of vehicles. well 
enough suited to the old distribution system 
but by no means ideal for the new, is a lengthy 
process. ltimately, however, substantial econ
omies in operation, along with a much im
proved service to the field, should be achieved. 

A di tribution y Lem can only be a cfli

cient as ib back-up supply arrangements will 
allow. The spread of stocks over a greater 
number of depots. while shortening the supply 
lines to users in the field. brings with it stock 
control and replenishment problems. To en. ure 
that stocks arc available in the right place., at 
the right time� and in the right quantities. the 
Sunplies Department's provision svslem is also 
bcin� comnlctcly overhauled. Sophisticated 
methods of foreca::,ting supply and demand will 
be aided by the transfer-now in orogres!>-of 
:-.tore.., accounting to one of the Post Oflice's 
new English Electric-LEO computers. Ulti
mately, the central computer is expected to 
receive rcquisi1ions in computer language direct 
from Regional computers, but from the start 
it will provide the means of regulating deoot 
::,tocks more clo. ely in line with demand than 

�----THE AUTHOR -----• 

Mr. H. A. JENKINSON is a Chief Executive 
Officer in the Supplies Department which he joined in 
1935. As head of the Department's Development and 
Implementation Group he is closely concerned with the 
current re-organisation of stores distribution and with 
the application of computer systems to supply operations. 

THE AUSTRALIAN DIAL 

On page 3 of the Autumn, 1965 issue of your journal 
you show, among the selection of all-figure dials. an 
Australian dial which is obsolete. As you will see from 

The new 

Australian 

dial 

"This Depot is a very important and effective part of our 
stores organisation which handles a stores programme 
costing something like £70 million a year." said the 
Postmaster General when he visited Crayford recently. 

"A large part of this programme is based on fully com
petitive tendering. Most of the non-competitive pur
chases are governed by the Bulk Supply Agreements be
tween the Post Office and a limited number of firms for 
the purchase of exchange equipment and telephone 
apparatus. 

"The Government decided some time ago that there is 
no justification for the continuation of the Apparatus 
Agreement. I should be announcing fundamental changes 
in Post Office procurement policy in the near future." 

i::. at present po::,siblc. The first step-that of 
centrali::,ing receipt of requisitions for procc:-.
sing by the existing punched card machinery-
has been taken. and wmc procc:-.ses have al
ready been tran:-.forred to LEO. 

Much has already been done throughout the 
supply system to bring it into line with the 
need::, of the second half of the '.!0th Century. 
Some of the most formidable hurdles-such as 
the concentration on Crayford of most London 
issue operations and the change of depots' 
roles to provide TSO service elsewhere-have 
be�n surmounted. But with two major depots 
�ct to be built and with a new provision ystem 
and computer working to be put into action 
and proved, the task is far from fini. hed. The 
ultimate measure of success will be the degree 
of confidence the engineer in the field has in 
the Supplies Department's ability to meet his 
needs and the extent to which the biggest ex
pansion in the history of Post Oflice telecom
munications can be supported from the lowest 
possible stocks. 

* 
the enclosed photograph letters do not now appear on 
the Australian dial.-A. H. Kaye, Australian Post 
Office representative, Office of the High Com
missioner for Australia, Australia House, Strand, 
London, W.C.2. 

• 

In IPOEE 1965/66 AssociatP Section Papers Awards, 
pri=es and !11Stit11tion Certificates were awarded to the 
fo/lowinf!: First Prize, se1·en guineas, D. A. Spicer. Tun
bridge Wells Centre for his paper, "Tire Pres.mriration 
nf the MU and CJ Cable Network". Prizes of four J!uinea< 
each to H. F. Wood. Lincoln Centre. A. Webster, Aberdeen 
Centre, J. Fisher. Cole/rester Cemre. £. W. Scott, Darling
ton Cellfre. An additional prize of one guinea went ta J. T. 
Pike. Aberdeen Centre as the Local Centre Committee 
considered his paper worthv of submission fur main awards. 
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Captain Round at 
work in his private 
laboratory. 

"A Truljr Great Engineer" 
ONE of the greatest of pioneers in electronics, 

the "father" of British broadcasting and the 
man whose network of direction-finding stations 
enabled the British Fleet to intercept the 
Germar. Grand Fleet at the Battle of Jutland in 
World War One. Captain Henry Joseph Round, 
MC, ARCSc, died recently aged 85. 

Captain Round first attracted attention in the 
electronics world in 1907 when he revealed his 
discovery several years earlier that the applica
tion of an electric potential across silicon 
carbide could generate light. Later he made 
one of the first arc radio telephones and so 
impressed Marconi that the latter appointed him 
his personal assistant. 

Jn 1912, Captain Round brought ofl' one of 
his most remarkable feats re-designing and 
virtually rebuilding almost single-handed two 
transmitter stations on the upper reaches of the 
Amazon so that they were able to operate on 
4,000 metres by day and 2.000 metres by night. 

On his return to England, Captain Round 
carried out work on the thermionic valve and 
was among the first lo discover that it could 
generate continuous wave oscillations. In 1913 
he demonstrated valve radio telephony and 
patented a number of valve improvements. in
cluding the indirectly-heated cathode. Within 
12 months he had also taken out patents for an 
auto-heterodyne circuit and a comprehensive 
transmission system which included the first use 
of automatic grid bias. 
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Tn World War One, when seconded to Military 
l ntelli!!ence, he built a network of valved 
directiOn finding stations covering the entire 
Western Front. These stations pinpointed 
enemy positions o accurately that Captain 
Round was recalled to supervise the construc
tion of a second network. 

After developing new types of transmitting 
valves, Captain Round directed the installation 
in 1919 of a telephony transmitter at Bally
bunion, T reland-the first European station to 
span the Atlantic with telephony. 

He also carried out valuable research into 
short-wave telephony, inventing the Straight
Eight receiver, a gramophone recording system, 
a large-audience public address system, the 
artificial echo system for broadcasting studios, 
new types of microphone, the screened grid and 
r.f. pentode valves, gramophone pick-ups, 
amplifiers, sound recording systems, aerial 
svstems. a new method of recording sound on 
film and many other devices and circuits. 

As recently a the 1950s Captain Round 
was still carrying out vitally important experi
mental work in electronics, inventing new 
magneto-strictive devices for echo sounders, 
magnetised nickel transducers and the first belt 
recording. system for echo sounders. 

"He was a truly great engineer whose con
tributions to technolo)?.v helped in no small 
measure to shape the course of history," said a 
colleague. 



MAKING�THE 

MOST OF 

MOLEPLOUGHS 

T
HE Engineering Department of the Post 
Office spends large sums of money each 
year adding to its vast underground net

work of pipes and cables. The most common 
ways of laying these networks are with mech
anical excavators, excavation by manual labour 
or by moleploughs which, under suitable con
ditions, can effect considerable savings in cost 
and in manpower. 

Moleploughing involves pulling a blade held 
in a teel frame through the ground to make a 
slot and simultaneously laying a cable at the 
bouom of this slot. The cable i normally 
passed down a tube attached to the rear of the 
blade-an adaptation of a technique for laying 
land drains on farms. In fact, one machine 
used by the Post Onice Engineering Depart
ment-the Ransome Model ClE-is a modi
fied land-drainer. 

Where pipes or cables are to be placed in 
land already largely occupied by other services, 
moleploughing is not a suitable method. How
ever, there is plenty of scope for its use along 
country roads or across fields and it is playing 
an increasingly important role in laying pipes 
and cables on housing estates. 

The advantages of laying plant by mole
plough can be considerable; laying speeds are 
greater than by othe'. .methods and soi.I �is
turbance i kept to a minimum. Manual digging 
or mechanical excavating removes a large 
amount of soil which must be replaced. When 
a moleplough is used it is often necessary only 
to drive a tractor over the route with the wheels 
on one side passing over the path of the slot to 
compress the oil. Sometime even this effort is 
not required. 

Ground conditions limit to some extent the 
u e of moleploughs. They cannot be used, for 
example where rock is encountered do e to the 
surface, 

'
although the more robust designs will 

dislodge large stones. In winter, when manual 

By W. T. WILSON 
Three new types of moleplough 
and more efficient ways 
of using them are being 
introduced to speed and cut the 
cost of laying cable and pipes 

At a recent demonstration, engineers show how 
to lay cable with the new Moleplough No. 2. This 
mochine is particularly suitable for heavy work 
and is normally pulled by a tractor with a winch. 

digging is very dillicult, the moleplough works 
extremely well. 

The Engineering Department is now encour
aging the maximum use of moleploughs and 
three new design and new method of using 
them are being introduced. 

fhe new moleploughs are the No. 2-a roller 
type. particularly suitable for heavy work, 
made by Atkins Fulford. of Sudbury, Suffolk: 
the o. 3-a lighter de ·ign more suitable for 
cabling on housing estates by Bramber Engin
eering Co. Ltd., Glasgow; and the · o. 4-a 
very light moleplough for drawing in armoured 
cable on housing e tates, made by NV Tools, 
Ltd .. Brentwood. 

They all operate in a working path of two 
feel or less and cover the normal range of work 

OVER 
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required. The Moleplough No. 2 is normally 
pulled by a tractor with a winch: the Mole
plough No. 3 may be pulled by a tractor or a 
winch fitted to a Landrover: and the No. 4 by 
a winch fitted to a Landrover. The develop
ment of moleploughs which can be pulled by a 
winch filled to a Landrover saves transporting 
a tractor to and from a working site. thus 
bringing about considerable savings in time and 
money. nder its own power, a tractor can 
travel only at a speed of about 15 m.p.h. on 
roads and for distances over five miles usually 
requires lo be transported on a four-ton trailer 
towed by a four-ton vehicle. A party using a 
Landrover can travel to and from the working 
site at normal speeds. 

Speciali l moleploughing teams are being 
organised in the Engineering Department-a 
heavy party using a tractor to pull the mole
plough and a light party using a Landrover. 
They will be engaged mainly in laying cables 
and pipes on new housing estate . 

Providing cables on new hou iog estates has 
always been a problem since cables are often 
damaged by other work on tbe site. Now it is 
hoped that a solution may be found in serving 
the estates by armoured cables laid by mole
plough before building material arrives on site. 
Savings made by laying the cable speedily and 
cheaply hould more than offset the cost of 
armouring the cable. 

The laying of pipes by moleplougb is a com
paratively recent development sparked off by 

Cable laying with the new Moleplough No. 3 

which can be pulled by a 
tractor or by a winch fitted to a Landrover. 

the introduction of plastic pipes which led to 
an investigation into the possibility of placing 
them underground by plough to obtain for the 
laying of pipe the same advantages as in the 
laying of cable. 

Two sizes of PVC pipe are used-a two-inch 
bore pipe in IOft. lengths and a three-anu-a
half inch bore pipe in 20ft. lengths. both with 
spigot and socket joints. 

The method used is to lay out a number of 
lengths of pipe along the intended route, fitting 
them tof!.ether with a steel wire. The wire is 
secured into a cap and sleeve at the leading 
encl. placed in a tensioning tool at the rear end 
and then tensioned to place the total length of 
pipe under compression. The resultant length 
of pipe i attached to the bollom of a mole
plough blaue and the moleplough is drawn for
ward. the pipe following the bottom of the 
blaue into the ground. Lengths of pipe up to 
IOOyds. have been drawn into the ground in one 
operation. 

Above: Laying two-inch pipe with the Ransome 
CIE Molcplough. Below: Tensioning the steel wire 
which holds lengths of pipe 
together as they are drawn into the ground. 
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Successive lengths may be jointed in the 
ground so that any required length may be laid 
by this method. Pipe and cable may be laid 
simultaneously by the same moleplough. The 
cost of laying cable or pipe by moleplough is 
normally less than half the cost of other 
methods. 

These developments are an extension of the 
previous methods of moleploughing and still 
depend upon drawing the moleplough towards 
a stationary winch. The ultimate aim in mole
ploughing cable is to have a special vehicle with 
a built-in or attached blade and carrying its own 
supply of cable. The vehicle will be able to lay 
cable while moving forward under its own 
power so that it could be operated by one man 
instead of the present moleploughing party 
which may vary from two to four depending on 

the type of moleplough and towing equipment 
used. 

Such vehicles are being developed in the 
United States where site conditions are more 
suitable than in this country. These are 
"vibratory" moleploughs, the blade being vib
rated vertically and thus reducing the effort 
required to move it through the ground to 
within the traction obtained by the vehicle. 
These units are to be evaluated for use in 
Britain. 

�---- THE AUTHOR -----

Mr. W. T. WILSON is an Assistant Executive 
Engineer in the External Plant and Protection Branch 
of the Engineering Department. He is concerned 
with mole-ploughing in general and with the problems 
in providing service in housing estates in particular. 

Telecommunications Statistics 

Telegraph Service 
Inland telegrams (including Press, Railway Pass, 

Service and Irish Republic ) .. 
Greetings telegrams 
Overseas telegrams: 

Originating U.K. messages .. 
Terminating U. K. messages 
Transit messages 

Telephone Service 
Inland 

Net demand .. 
Connections supplied 
Total orders in hand 
Total working connections .. 
Shared service connections (Bus./Res.) 
Effective inland trunk calls .. 
Effective cheap rate trunk calls 

Overseas 
European: Outward .. 

Inward .. 
Transit .. 

Extra European: Outward 
Inward 
Transit 

Telex Service 
Inland 

Total working lines .. 
Metered units (including Service and Irish Republic) 
Manual calls Assistance and Multelex 

Overseas 
Originating (U.K. and Irish Republic) 

Figures rounded to nearest thousand. 
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Quarter ended Quarter ended Quarter ended 
30 June, 1966 31 March, 1966 30 June, 1965 

2,594,000 2,430,000 2,747,000 
603,000 597,000 619,000 

1,816,000 1,749,000 1,724,000 
1,803,000 1,764,000 1,679,000 
1,451,000 1,409,000 1,343,000 

228,000 264,000 186,000 
200,000 233,000 185,000 
255,000 227,000 176,000 

6,658,000 6,535,000 6,138,000 
1,324,000 1,293,000 1,197,000 

227,196,000 218,031,000 199,245,000 
51,636,000 45,635,000 45,108,000 

tl,953,000 1,860,000 1,611,000 
not available not available 1,387,000 

1'*6,600 *6,302 14,000 
H73,000 164,000 151,000 
t233,000 222,000 189,000 

1'33,000 31,000 25,000 

18,000 17,000 15,000 
53,093,000 48,101,000 41,828,000 

24,000 24,000 18,000 

3,009,000 3,016,000 2,499,000 

*Calls for Europe-Europe Services not available. 
Eastern Europe relations only in-
eluded under this heading. 

tincludes Estimated figures. 
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coubro 
Scrutton 
design, supply and 

install all types of 

radio masts, towers 

and aerial systems in 

any part of the world 

The Coubro & Scrutton Group of Companies 
Telescopic Masts· A. N. CLARK (ENGINEERS) LTD 
VHF and UHF Aerials: ASSOCIATED AERIALS LTD 
Business R/T Masts & Aerials: RT MASTS LTD 
Towers. Masts & Aerial Systems: COUBRO & SCRUTTON LTD 
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The exped1tton. under the command of John McDouall Stuart. leaving Chambers Creek on 8th January 1862. 

Over HlO years ago, the South Australian govern
ment offered £2,000 to the first person to cross to 
the Northern part of the continent. One of the main 
reasons for doing so was to bring about the prop
osed link with the cable and telegraph line to Europe. 

The reward was eventually won by John McOouall 
Stuart, who succeeded in fonding a route across the 
centre of Australia on his sixth and final expedition. 

More than a century later. a new £3,200,000 trans
continental microwave communications system. 
linking eastern and western Australia, is to be sup
plied by G.E.C. (Telecommunications) ltd., of 
Coventry, England. The system, one of the longest 
civil microwave links in the world, will be in service 
in 1969. By this date, telephone traffic over the 1500 
mile route linking Perth and Adelaide as far apart 

S.G.C 

x 

From Ofl{llnlls held in tht Archirrs 
D•JMtlmMt of lht Public Llbraq of 
South Ausl,./11 

as London and Moscow will amount to about one 
million calls a year. 
Initially, the system will provide two bothway radio 
bearer circuits, one main and one standby, with a 
capacity of 600 telephone circuits. The standby 
circuit may also be used to provide a television link 
giving a nationwide T.V. network. In addition a 
separate T.V. link will be provided between Northam, 
near Perth, and Kalgoorlie. 
Completely semiconductored equipment, operating 
in the 2000 Mc/s frequency band, will ensure maxi
mum reliability and minimum maintenance of the 
equipment throughout the mainly virgin country 
which it will traverse. Over a hundred years alter 
John McDouall Stuart's achievement, G.E.C. 
(Telecommunications) ltd. will forge new links 
across the continent. 

Takes telecommunications 
into tomorrow 
G.E.C. (Tclecommun1cat1ons) Ltd .. 
of Coventry, England 
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By any definition 
Thermionic have the Answer 
to magnetic recording 

Whether it be communications or instrumentation 

recording equipment, Thermionic can truly 'satisfy or 

solve'. The most experienced British company in 

magnetic recording techniques, Thermionic have a wide 

range of standard systems for multi-channel 

communications recording, and analogue and digital 

instrumentation magnetic recording equipments. 

For the answer to your recording requirements contact: 

THERMIONIC PRODUCTS (ELECTRONICS) LIMITED 
HYTHE · SOUTHAMPTON · TEL: HY THE 3265 · TELEX: 47600 • (TECHNICO SO TON) 

A member of the Cont1ols and Communkations Group 
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Marconi Self-Tuning H.F System 

-the nrst in tho world to be station 

planned from Input to output 

breakthrough 

MST drive systems 
for h.f transmitters 
MST drive systems meet all CCIR Recommendations 

H1601 
Comprehensive synthesizer drive assembly for two 

Independent transmitter channels 
Inputs: audio frequencies (6 kc/s bandwidth) or d.c 
Outputs: modulated signals at radiated frequencies, 

2W p.e.p 
Types of modulation: 1.s.b with floating carrier, pilot 

carrier or fully suppressed carrier: 
d.s.b; c.w 400 bauds; f.s.k 200 bauds or 
3500 bauds; frequency shift diplex 

Frequency range: 2-27.9999 Mc/s 
Frequency selection by decade dials on frl'quency 

synthesizers 
Stability: determined by 1 Mc/s master frequency 

H1605 
1 Mc/s master frequency source 
Frequency stablloty: z 1 part in 10' 

one-man control 
With the compact MST drive 
system self-tuning transmitters 
and MST control and monitoring 
equipment, one man can opcralc 
an entire lransm11tlng station 
from a central point. 

reliability 
All units (except the distributed 
amplifier) are fully transistorized 
and use printed wiring. Each unit 
has a separate power supply. The 
1 Meis master signal distribution 
is duplicated, and the master fre
quency source uses three oscilla
tors to ensure 1mmed1ate auto
matic changeover in the event of 
output failure or excessive fre
quency dnft. 

H1601 

versatility 
Any drive channel can generate 
any type of modulation. F.S.K and 
f.s d1plex signals are generated by 
shifting the frequency of 2 kc/s or 
4 kc/s tones-thus one transmitter 
can radiate simultaneously two or 
more telegraph channels and an 
s.s.b channel. 

Plug-In modules give switch 
selection of services normally re
quired. Logic circuits prevent 
selection of two conflicting ser
vices. Extra plug-in modules can 
be supplied for any other types of 
modulation. A wideband amplifier 
slmphOes frequency selection to a 
single operat1on-ad1ustment of 
the synthesizer decade dials. 

Marconi telecommunications systems 
The Marconi Company Limited, Radio Communications Division, Chelmsford, Essex, England lTOIHS2 
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Tandberg 
model 9 

* 2 track, 3 speed (7! ips, lt ips. 11 ips). monaural. 

* 

* 

* 

* 

* 

Combines excellent tape economy with most 
acceptable sound reproduction. 

Complete with built-in heavy duty Goodman 
speaker and built-in amp system. 

Unsupassed frequency response and noise
free performance. 

One switch selects internal speaker, external 
speaker or both together 

Simple, functional design and superb teak and 
stove enamel finish. 

TANDBERG MODEL 9 69 Gns. 
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AU STA ALIA Pa1n1on (Austr1h1) Ply. Ltd .. BENELUX Pamton S.A. GERMANY Painton 

Gm b.H .. ITALY Painton ltahana S.p.A .. SWEDEN Svenska Painton A.B .• U.S.A. Painton Int. 
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Painton Camblock Terminal Blocks achieve: 

Better Wiring Time with ease of wire onseruon and 
quarter turn cam replacing multi-turn screw connections. 
No grub screws to come loose and fall out. 

Better Security of the wire. positively held against the 
busbar to wtthstand high vibration and shocks. Cams do 
not damage the wire. enabling many insertions and with
drawals to be made. 

Better conductivity as individual strands become mech
anically fused together. all carrying their share of the 
electrical load. 

Small size enables maximum number of connections to 
be made in the minimum of space. 

Painton Camblock terminal blocks are available in Medium. 
Miniature and Sub-miniature ranges, each with a variety of 
sizes in standard and feed-through versions. 

Camblock T1ade Ma1k U.K. and F0t•ign Pat•nts. 

Exclusive manufacturing and selling licensees 
for U.K. and Western Europe 

For further mformauon write for leaflet PC/. 

Painton & Co. Limited 
KINGSTHORPE · NORTHAMPTON 
Tel: 34251 (10 lines) · Grams: 'Ceil,' Northampton · Telex 31676 



Reliability 
A dependable telephone system is essential 
to modern society. Connollys cables, with 
built-in reliability, have played an important 
part in maintaining the efficient operation of 
the public telephone service in this country 
since 1890: and Connollys reliability has 

been further proved in telecommunication 
installation in the many countries overseas • 

• 

C:ONNOLLYS 

Connollys (Blackley) Limited 

Cable Division 
Blackley, Manchester 9 

Telephone: Cheetham Hill 1801 

SOLDERING 

EQUIPMENT 

STAN DA RDS 

OBTAINED 

IN 

ALL LEADING COUNTRIES 

FOR CATALOGUES APPLY DIRECT TO SALES DEPT. 

ADCOLA PRODUCTS LTD. 
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ADCOLA HOUSE 
GAUDEN ROAD 
LONDON, S.W.4 

Telephone: MACAULEY 0291/3 

Telegrams: SOLJOINT, LONDON. S.W.4 

Australian Associate: 

ADCOLA PRODUCTS PTY LTD 

12 CHURCHHILL ST. MELBOURNE 



WHITELEY 
tor acoustic hoods 

All noisy environments such as factories, workshops, department 
stores and hotels require the facility of an acoustic hood which 
permits telephone conversations to be held without the interfer
ence of annoying background noises. 

Whiteley acoustic hoods are strongly made from resin bonded ply and finished In a cellulose enamel 

which makes them suitable for indoor or outdoor use. 

Standard Hood dimensions 
25" high x 20!" deep x 24!" wide 

Fitted with loudspeakers Fitted with doors for outside use 

Also available with internal light and/or a storage shelf below hood. 

& directory holders 

Directory 
Holder 

dimensions 
17t'• high x 

13t" wide x 

13i" deep 

These attractive, and extremely functional, directory holders 
will hold five directories neatly and securely, In indivdual 
swivel holders permitting easy Identification and reference. 
The lower shelf provides additional storage space. The units 
are of cast alloy, finished In an attractive grey epoxy resin 
enamel and constructed to strict G.P.O. design specifications. 

See us at the S.B.A.C. Exhibition stand no. 106 

For further details please write or Ulephone :-

WHITELEY ELECTRICAL RADIO CO LTD 
MAN SF I E L D · N 0 TT S Te/ Mansfield 1762 5 



THE 

��@Linesman 
FULLY 

TRANSISTORISED 

PORTABLE TWO WAY 

RADIOTELEPHONE 
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Based on the now famous Pye Bantam solid state Walkie, Talkie, the Pye Linesman with many 

additional features makes it suitable for use in all types of weather, the Pye Linesman is proving 

invaluable in cable laying, road construction, building sites etc. 

Important features are that it is free-standing, and incorporates large capacity batteries, is 

weatherproof and has a voltage indicator to show the state of the battery. 

The 'Linesman' is designed never to let you down in the field. It is available for AM and FM in 

frequency bands from 25 -174 Mc/s. It is used by the British Post Office. 

PYE TELECOMMUNICATIONS LTD 
CAMBRIDGE ENGLAND TELEPHONE: CAMBRIDGE 61222 TELEX No. 81166 
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