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...is four times as much as is necessary to secure the wire in

Puinton Camblock Terminal Blocks

Painton Camblock Terminai Biocks achieve:

Better Wiring Time with ease of wire insertion and
quarter turn cam replacing multi-turn screw connections.
No grub screws to come [oose and fail out,

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

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

Smail 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 Trade Mark U.K. and Foreign Patents.

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

e A A N SR T SR SR RS
For further information write for leafiet PCI.

Painton & Co. Limited

AUSTRALIA Panton (Austraia) Pty. Lid., BENELUX Painton SA. GERMANY Painon [WINGSTHORPE * NORTHAMPTON
G.mb.H-. ITALY Painton lialiana S.p.A.. SWEDEN Svenska Painton A.8.. U.S.A. Painton Inc. Tel: 34251 (10 lines) * Grams: ‘Ceil,' Northampton * Telex 31576




STC Telecommunications Review

The demands of space exploration have taken
STC to the bottom of the ocean

An STC submarine cable system is supplying a vital
link in the United States Space Exploration Project.
The link, 760 miles long. carries communications be-
tween the Eastern Test Range Base, at Cape Kennedy,
and Grand Turk Island in the Bahamas. Intermediate
shore stations are located at Grand Bahama lIsland
and San Salvador.

By the aid of amplification units, or repeaters. laid
every 10 miles, the cable will carry 270 simultaneous
telephone conversations—or high speed data equiva-
lent—between Cape Kennedy and Grand Bahama
Island.Andtolink Grand BahamaIsland. San Salvador
and Grand Turk, the repeaters will be laid every 30

miles to provide an 80 channel capacity for these
sections.

Equipment for the project—repeaters, multiplexing
terminal equipment, equalisers and cable—were de-
signed and manufactured by STC factories in the U.K.
Once again, an STC activity becomes the focal point
of international attention.

Standard Telephones and Cables Limited, Submarine
Cable Division, Southampton New Docks, West Bay
Road,Southampton,Hants. Telephone: Southampton
74751.

Submarine Repeater Division, Basildon,
Telephone: Basildon 3040. Telex: 99101.

Essex,

STC




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 equip-
ment. This advanced equipment is designed to
operate with hf. 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 transistorization and module
construction.

Five Band Speech Scrambler Type TPP.20

B Four speech channels @ Fully transistorized
B 4-wire system (separate send and receive paths)

B Remote selection of combinations @ Compact
yet extremely accessible @ Cabinet 36 inches
(91.4cm) high x 204 in (52cm) wide x 83 in (22cm)
deep.

Radio Link Control Terminal Type TOP.20-B
W Four speech channels B Fully automatic @ Relay
type VODAS switching @ Built-in shifter and
inverter for each circuit @ Automatic station
identification for each circuit B Console 75 n
(190,5¢m) high x 33 in (83.8cm) 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: 01-440 3451. Telex: 261912.

STC




Head Office is n constant touch with all branches

But wouldn’t it be easier. . . to have contacted STC? Precisely.

Years of serious work went into developing and
perfecting our range of telegraphic equipment.
Direct and indirect systems. large, small and medium
—our advice means the correct answer to every
telegraphic problem.

And it's been very successful.

Thatis why STC equipment is used as much for local
and international telex switching as it is for the
private networks of public authorities.

Through STC equipment, the vital messages of cor-
porations, civil airlines and business-in-general

speed across the world. Our message-switching
equipment—from the simplest manual transfer right
through semi- and fully-automatic systems—is the
finest available.

When it comes to your telegraphic problem—
whether it's large or small—contact the people who
make sure of the answers.

Standard Telephones and Cables Limited, Telephone
Switching Group, Oakleigh Road, New Southgate,
London N.11. Telephone; ENTerprise 1234. Telex:

STC
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You can pick out the new Deltaphone with your eyes closed

Even in the dark, you can tell the new Deltaphone
is revolutionary.

Try picking it up with one hand. Easy. The compact
body is only slightly wider than the dial—4-3 inches
(109 mm.). And it's as lightweight as itis compact.
At 4 ounces (120 gms.). the handset—which rests
neatly along the body—is less than half the weight
of an ordinary handset.

Listen when the phones start ringing. The Delta-
phone doesn't. It warbles discreetly. At any volume
level you choose.

And. when it’s silent, the Deltaphone still attracts
attention. By its looks.

Its functional elegance has earned an award from
the Council of tndustrial Design.

Once you've studied its high technical specifications,
seen the restrained colours in which it comes, and
noted such features as optional dial illumination,
you'll have your own awards to make.

Sufficient to say now that the Deltaphone is ideal
for reception areas, modern offices—wherever pres-
tige is essential.

Standard Telephones and Cables Limited. Telephone
Switching Group. Oakieigh Road. New Southgate,
London, N.11. Telephone: ENTerprise 1234. Telex:
21612.
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Radio towers

Fixed, portable and
telescopic masts

Co-axial and open-wire
feeders

Aenals (LF to HF) : rhombics,
log periodics, dipoles,
quadrants, ‘T'-aerials,
wide-band aerials

Aerials (VHF to microwave) :
yagis. ground plane, helices,
dipoles, dishes

Filters

Aenal switches
Lead-in panels
Earth systems

Air-cooled transmitterloads
up to 20kW

Termination networks
Propagation surveys
Sitelayouts and installation

The Coubro & Scrutton Companies

LF, MFand HF: Coubro & Scrutton Ltd.

VHF and UHF: Associated Aerials Ltd.
Microwaves : Precision Metal Spinnings Ltd.
Bustness Radio: R.T. Masts Ltd.

a complete
aerial service

(LF to Microwaves)

INSTALLATIONS
IN OVER
200 COUNTRIES

Telescopic Masts: A. N. Clark (Engineers) Ltd.

Vi

A4

Tel:01-476-4477 Telex 25850
Cables: Coubro London E13

Csi10

BROADCASTING
POINT TO POINT

GROUND TO AIR
NAVIGATIONAL AIDS
MARINE AERIALS

COUBRO & SCRUTTON LTD.
Group Sales Office,
30 Barking Road, London E13



...even at the
bottom of a river!

Manufactured by Pirelli General, the first armoured miniature coaxial
cable to be installed in Britain was recently laid on the bed of the
River Tamar as part of the 80 mile telecommunications link between
Plymouth-Truro-Penzance. Installation was by Pirelli Construction
Company, except for the river crossing, carried out by the

General Post Office.

Up to 960 conversations can be held simultaneously over each two
tubes, of only -174 inch diameter with a performance well within
CCITT limits for this type of circuit. This installation follows the first
of these links (Salisbury-Bournemouth) which was completed in
record time by the Pirelli Construction Company.

PIRELLI GENERAL CABLE WORKS LTD - SOUTHAMPTON
TELEPHONE: SOUTHAMPTON 20381

Vil



MST@SUCGESS

SALES NOW
EXCEED
£10,000,000

More and more
countries are buying
Marconi Self-Tuning
h.f systems...

and one good reason is:

ECONOMY IN SKILLED MANPOWER

W Centralized station control by one man
who need not be technically skilled.

M Full remote control of transmitting
and receiving complex extends this
concept to allow complete stations to
be unmanned on a routine basis.

B Built-in MST reliability means that
only a nucleus of high grade
technicians is required to service a full
h.f complex.

B Reduction of manpower requirements

can be of the order of Sto 1.

and other good reasons are:

Reduced capital outlay

MST designs reduce demands for space, and
need for standby equipment. Installation costs
are decreased.

Increased reliability

Maximum use of solid-state techniques plus the
use of wideband amplifiers reduces number of
moving parts, gives higher reliability and longer
equipment life,

Traffic interruption reduced
Frequency changes and retuning accomplished
in less than one minute without loss of traffic.

World-wide acceptance

30 countries throughout the world have ordered
more than £10,000,000 worth of MST equipment
to improve their communications services.

Marconi telecommunications systems

The Marconi Company Limited, Radio Communications Divisien, Chelmsford, Essex, England

LTD/H761

AN ‘ENGLISH ELECTRIC' COMPANY
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SOLID STATE
OSCILLATORS

. Pulsed Series 28710

: These new oscillators fea-
i ture power outputs up to |
= wattfroma | ounce module.

=+ Both series use silicon high

~: power transistors and are
: electrically tunable from 10
MHz to 1.0 GHz in up to
octave bands.  Separate
modulators are available for
2 the pulsed series.

5 UHF systems.

CW Series 28670 and

DOUBLE BALANCED MIXERS
B Models 29011 and 49011
22 High isolation between all ports, size and typical
=+ conversion losses of 6.5 db to 7.0 over the 5-500
2 MHz range are important features. Field replace-
able Schottky-barrier diodes are used in both.
Applications are up-conversion or down-conver-
sion systems where RF and |F bands may overlap
but where high isolation is essential.

Model 290012 BALANCED MIXER
Double octave coverage from 0.25 to 1.0 GHz, IF
frequencies to 100 MHz, high LO to RF isolation
and a typical conversion loss of 5.0 db are prop-
erties of this new mixer. Utilization of field re-
:: placeable Schottky-barrier diodes result in a

typical noise figure of 6.5 db. The small size
‘2 permits its use in advanced miniature YHF and

Omni

. MIXER/IF

PREAMPLIFIER
Model 290012-8452

Spectra

MICROWAVE

© Ad. Auriema Limited

125 GUNNERSBURY LANE, LONDON, W.3.
Telephone ACOrn 8762

X

Exceptional performance
and minimum size (.l
ounce) result from the use
of Schottky-barrier diodes ::::
and low noise silicon tran- 5
sistors, This model isa 0.25 -

¢ to 1.0 GHz input to 60 MHz

~ COMPONENTS

output unit having an RF/IF i
power gain of 20 db min., a
noise figure of 8 db max.,
and IF bandpass (3 db) of 20
MHz. This is the first of a 7
series to span the 250 MHz
to 40 GHz range. :

OTHER PRODUCTS

OSM MINIATURE
COAXIAL CONNECTORS
Semi-Rigid Cable Types

Ship Transmission Line Types
Terminal Types

OSSM SUBMINIATURE
COAXIAL CONNECTORS
Flexible Cable Types

Terminal Types

TYPE N and TNC
COAXIAL CONNECTORS

ASSEMBLY TOOL SETS

BETWEEN-SERIES
COAXIAL ADAPTERS
MINIATURE COAXIAL
MICROWAVE
COMPONENTS AND
INSTRUMENTS WITH
OSM AND OSSM
CONNECTORS

Mixer, Balanced

Directional Couplers
Termination, Broadband
Termination DC to 4.0 GHz
Crystal Detector

Adapters

Slotted Line

RF Probe



MADE
T0 MEASURE
SERVIGE

Lo
cents...pence...pice

Mechanical principles do not alter from country to
country—but many other things do. Currency units
vary; national habits vary; both affeci the design of a
coin-operated telephone system.
Associated Automation can always produce coin-
collecting telephone equipment for special local or
national conditions.

- Associated Autamaticn Limited
E L‘o I l Dudden HIll Lane. Wlllesden. London NWIi0
Telephone: 01.459.8070

X1



Tcl cables speak all languages...

BAKAMAS

 coRpORATION

TCL cables being laid for the Bahamas Telecommunications Corporation

For all types of drycore and plastic
telephone cables, apply to TCL - the
largest manufacturer of telephone
cables in Europe

Telephone Cables Limited. Dagenham. England
Telephone: DOMinion 6611 Cables: Drycore Dagenham
THE ORGANISATION WITH 130 YEARS' EXPERIENCE

Xii
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The shape of things to come

HE outline of the shape of things to come when

the Post Office is made into a public corpora-
tion in 18 months time, is clear from the official
booklet Preparing for Corporation Status which is
reported on elsewhere in this issue.

The booklet helps to disperse some of the long shadows
which the problems of reorganisation have been casting
over the Post Office for many months and clearly sets
out not only the reasons for the change but also how the
structure of the Post Office will be re-fashioned to
enable the new Corporation to carry out its tasks
successfully.

The aim to give the two main businesses—telecom-
munications and posts—greater freedom to develop
more independently is reaffirmed and reflected in the
decision to reorganise them on a functional basis both
at headquarters and in the regions.

Reorganising the telecommunications side of the Post
Office presents, perhaps, the biggest of all the problems,
not least because it is one of the most intensively
capitalised industries in the country. The capital
expenditure of the telecommunications service has
increased almost fourfold since 1939 and is likely to
double again over the next seven years.

The reorganisation will also involve the integration
of most of the Engineering Department with the
Inland Telecommunications Department and the Ex-
ternal Telecommunications Executive. The Engineering
Department will disappear in name and all its functions
which are vital to the success of the two businesses will
be integrated with the businesses themselves.

The splitting of the provincial regions into separate
and self-contained telecommunications and postal
regions springs not so much from the change in status
as from the volume of work which the present regions
now have to handle. Since 1939, when the present
regions were set up, the telephone service, for example,
has nearly quadrupled in size. Nonetheless, the decision
to set up separate functional regions will play a big
part in creating the conditions for both the main
services to develop more rapidly, efficiently and with
much greater freedom.



This new cable 1s

REALLY WATERPROOF

o

-

The Post Office
is now using

a revolutionary
type of
waterproof
cable in its
local distribution
networks which
will reduce the
breakdown of
service due

to water
seepage

to negligible
proportions

A fully-filled

30-pair twin
polythene cable

with sheath removed
to show the

jelly fill.

By E. E. L. WINTERBORN

NEW waterproof cable which is expected

A to reduce service failures significantly

is now being installed in the Post Office

local distribution network throughout the
country.

Untl now, water seepage has been one of the
main causes of breakdowns in service and one of
the most difficult hazards which telephone
engineers have had to face. The new cable should
virtually put an end to the problem.

It has other advantages, too. It is lightweight,
cheaper to produce than the cables it will replace
and easy to splice.

Conceived and developed by British Insulated
Callender’s Cables Ltd. and now being made by a
number of manufacturers, the new waterproof
cable contains conductors which are insulated with
cellular, instead of solid, polythene, the space
between the conductors being filled with petroleum
jelly which is a perfect water repellant. It is being
installed in that section of the network which
uses cables with up to 100 pairs. Some 25,000
sheath miles of such cables are installed each year.

Polythene-insulated and sheathed cables were
first used in the Post Office r.etwork in 1950. Their
introduction was gradual and it did not become
apparent fer some years that they failed to provide
the complete solution to the water penetration
problem which a solid film of polythene insulation
was expected to provide.

These cables are usually buried directly in the
ground which is frequently waterlogged. Water
can penetrate the cable sheaths either as a result
of damage caused by the digging activities of estate
developers, public service utilities and house-
holders, or through water vapour permeation.
Water travels along the air spaces between the con-
ductors, and even if breakdown of service docs
not then occur because of minor imperfections in
the insulation, poor transmission qualityand “over-
hearing” can result.



Petroleum jelly is
injected into the new
cable in a continuous
flow. This new system
of filling cables has
many advantages for
the cable manufacturer.

Pressurisation—the standard method used for
detecting sheath defects in the larger exchange
cables and enabling preventive maintenance to be
carried out before water can enter a cable—is im-
practicable to operate economically on distri-
bution cables. So, in 1963, waterblocks were
developed for use in the distribution cables.

These waterblocks consist of semi-plastic, or
putty-like, material injected into the cable strand
at 20-yard intervals. However, producing satis-
factory waterblocks created difficulties for the
cable makers and removing the block material at
the cable joint proved to be a considerable
nuisance.

The new waterproof cable, now coming into
general use, is expected to solve all problems since
water cannot enter the petroleum jelly-filled space
between the insulated conductors. In addition, the
new system of filling with a continuous tlow of
material has considerable manufacturing advan-
tages over the former system which involved the
intermittent injection of block material. Nor do

l‘&ﬁ

jointers find the petroleum jelly objectionable to
work with.

It has been necessary to change the form of
insulation in the new cable from solid to cellular
polythene so that the original transmission
chararteristics of the cable can be maintained

The best insulation is air, but wires in cables
must be prevented from coming into contact with
one another so that the use of spacing material
such as paper or polythene is essential. Even with
these materials, however, air still plays a useful
part but in the new cable the air is replaced with
petroleum jelly. The only way to redress the
balance is to arrange for the polythene insulation
to contain a large number of air pockets—hence
the use of cellular polythene.

The production of this new type of insulation,
which possesses the correct degree of expansion
and at the same time is sufficiently robust to
withstand without damage the cable-making pro-

OVER



cesses and subsequent installation and jointing, is
a notable achievement.
As a result of an extensive testing programme

A fully-filled 30-pair twin polythene cable
showing the jelly adhering to the conductors.

for compatibility, no undesirable cflects are
expected from the continued intimate association
of the pharmaceutical grade of petroleum jelly
used in the new cable and the cable insulation and
sheath.

There could be a large area of application for
cellular insulation and the experience gained with
it in the new waterproof cable may lead to its use
in other spheres—possibly in the 200 to 4,800 pair
range of exchange cables or even in main cables,
although not necessarily 1n association with
petroleum jelly.

THE AUTHOR

Mr. E. E. L. Winterborn is a Senior Executive En-
gineer in the Engineering Deportment’s Test and Inspec-
tion Branch and is responsible for the Post Office purchas-
ing specifications for cable and wire.

* * *
A NEW CABLE TO THE NETHERLANDS

THE shore-ends of a second submarine tele-
phone cable between Covehithe (near
Lowestoft) and Katwijk (in the Netherlands)
are now oeing laid by the Dutch cable ship
Poolster.

This new 480o-circuit capacity link between
Britain and the Netherlands will be about 120

13
i

miles long, with transistorised repeaters cvery
eight-and-a-half miles. Power for the amplificrs
will be fed along the central conductor of the main
cable and the return path for the current will be
by way of the sea.

Two cable ends are being landed at Covehithe.
The first is a four-mile long section of the main
transmission cable and the other a one-mile
length to provide the connection with the sea for
power-feed purposes. The main sea cable is
expected to be completed by the end of this year
—probably by the Post Office cable ship HMTS
Monarch.

This second cable between Covchithe and
Katwijk is the third of the three 480-circuit cables
announced last year. The shore ends of the other
two cables—at Cayton Bay (near Scarborough)
and Kristriansand (Norway) and at Hengistbury
Head (Hampshire) and St. Helier (Jersey) have
already been laid.

The shore-end cable is hauled ashore from the
Dutch cable ship Poolster as she lies off
Coverhithe. The new cable will

have a capacity of up to 480 circuits.



As the day draws near when the Post Office becomes a public
corporation, the Deputy Chairman announces significant changes in
organisation and explains how the new measures are likely to affect
management at all levels. He emphasises that there will be a growing

need for individual responsibility and a more businesslike approach

PREPARING
FOR
CORPORATION
STATUS

the management structure of the Post

Office to prepare it for the day when it
becomes a public corporation are announced
in an official booklet published as the Journal
went to press.

SWEEPING and far-reaching changes in

The changes will affect management at every
level throughout the Post Office. They will be
introduced as soon as possible so that by the time
the Corporation is crcated on 1 April, 1969, it will
be geared to operate its two main businesses—
posts and telecommunications—in a more positive
and independent way, free from the inhibitions
and lack of flexibility which have hampered the
Post Office in the past.

“The Post Office needs to be reconstructed
quickly into two separate businesses because each
has widely different operating characteristics and
problems; each is growing at a different rate and
must be free to develop at its own pace; and each
has its own requirements for successful manage-
ment which demand concentration of attention,”
says the booklet.

“Underlying the structural changes is the
intention to make three basic changes in the
running of the Post Office: to assign clear respon-
sibilities for specific end results throughout the
Corporation; to change policies and practices in

In changing the status of the Post Office we

are creating the environment for a new approach,
says the Postmaster General in a foreword. This
approach should give better opportunities

for all who work in our great organisation

ways which will help and encourage all levels of
staff to give their best performance; and to adopt
a more positive approach to management to
sharpen the sense of purpose and urgency of the
entire organisation.

“This approach springs directly from the
requirements of the Post Office’s important tasks.
The change of status provides a uniquely suitable
opportunity to do what is necessary.”

The interim organisation of the Post Office as a
whole is set out in the chart on page 6. After
vesting day the two businesses will have control
of their own support functions, but during the
interim stage a number of the responsibilities at
present performed in the common services
departments and which will in due course be
transferred to the businesses, will be centrally
located. Some buildings functions, for example,
will be transferred to the businesses as quickly as
possible, but other responsibilities of the Buildings
and Welfare Department must remain centralised

temporarily. As responsibilities are transferred to
OVER
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Postmaster General

Assistant
Postmaster
General

Deputy Chairman

Managing
Director
(Posts & Giro)

A Wolstencroft

6

Regional Head
Directors Postmasters
— Broadcasting & Radio — K Hind

— Buildings & Welfare — H A Daniels

_ Computer Development __ ¢ R Smith
& Office Services

(Tclccomms

Senior
Director
HGLI“IC!’GP — Finance #*
Statistics &
~ Business Research SsWeod
Management
[ Development YN
— Personnel — J.T. Baldry
—Public Relations — T A.O'Brien
— Reorganisation — M.O.Tinniswood
— Savings - H.W. Smart
3\
f L Solicitor's — Sir John Ricks
AW.C. Ryland
%9"" ing Regional Telephone
KELLOE Directors Managers

% Not being filled at Director level.

This chart sets out the interim organisation of the Post Office as a whole
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the two businesses, BWD will assume respon-
sibility for the preparations for setting up the
Residual Ministry. A small group will also be
created to deal with senior management develop-
ment in the Post Office generally.

On the telecommunications side a new interim

Headquarters will be set up which will involve
integrating most of the Engineering Department
with the Inland Telecommunications Department

and the External Telecommunications Executive i

and absorbing a great deal of the work of the
common service departments.

Under the Managing Director there will be three
Senior Directors. One of them—Mr. J. H. H.
Merriman (at present Senior Director Engineer-
ing)—will act as technical adviser to the Managing
Director and be responsible for research and
development, long-range planning and network
planning and programming down to group
switching centres. He will also be responsible to
the Managing Director (Posts) for research and
development in postal engineering and be a
member of the present Post Office Board in a
personal capacity.

The second Senior Director—Mr. A. B.
Harnden—will be responsible for operational
programming, sales and service, a marketing
division and the External Telecommunications
Executive. The third—Mr. E. W. Shepherd (at
present Director of Finance and Accounts)—will
be responsible for personnel and finance.

Itis not proposed at present to make any changes
in the structure and responsibilities of ETE except
to transfer to it certain parts of the Engineering
Department and the operating functions of the
Wireless Telegraph Section. Its future position in
the organisation will be reviewed later.

Two new departments are to be set up: a
Management Services Department headed by Mr.
T. H. Southerton (at present Controller, Factories
Department) and a Purchasing and Supply
Department led by Mr. K. H. Cadbury (at
present Director Inland Telecommunications
(Planning)). The Management Services Depart-
ment will be concerned with increasing the
efficiency and productivity of the business in all
its aspects, but be essentially advisory. The
decision whether or not to accept its advice will
remain with those who have executive respon-
sibility for carrying out the various functions,

The new Purchasing and Supply Department
will be responsible for the Contracts Department,

*x * AFTER VESTING DAY x x

¥ When the Corporation is set up, a Residual x
x Ministry will be created to carry out a number of
functions at present performed by the Post Office—
% for example, broadcasting policy, governmental ¥

relations with the BBC, ITA and international organ-
isations and the administration of the Wireless Tele-
graphy Act and so on. It will also assume such respon-
sibility for the Corporation as is retained by the ¢
* Government. X
There will be a Board, small in number and com-
posed mainly of executive members. Its composition
X will be announced when the Minister has appointed X
the Chairman,
¥ The Secretary of the Board will also run a Corpora-
tion Headquarters which will be the focal point for
¥ inquiries from MPs and dealing with the Residual ¥
X Ministry on general matters and soon. There will also X
be other centrally-located services, such as legal,
& public relations, statistics and business research, and
small groups dealing with establishment, finance and
X personnel matters not decentralised to the two main X
businesses. Research and development, which will
* initially be put under telecommunications, is likely

X to become a corporation function. *

* k% Kk Kk k Kk k Kk k Kk k k Kk k Kk %

Factories Department, Supplies Department, the
Test and Inspection Branch of the Engineering
Department and a group dealing with value
analysis. It will work directly to the Managing
Director and, until a separate Department is
established for Posts, it will be responsible to the
Managing Director (Posts) for stamps, clothing
and so on.

The Regional and field organisations are also to
be drastically changed, all provincial regions
except Northern Ireland being functionally split
under separate directors. “This process accords
completely with the aim of allowing the two
services maximum freedom to develop on inde-
pendent lines,” says the booklet.

Organisationally, the regions will conform as far
as possible to the Headquarters pattern, Regional
Directors at this stage reporting to their respective
Managing Directors. How this general approach
can be applied to the existing London functional
Regions is being considered.

On the telecommunications side, the new
regional organisation will normally have four main
branches under the Director: Planning and Pro-
gramming; Operations; Personnel; and Finance.
The precise allocation of functions between these
branches will depend on local circumstances.

The booklet adds that the sub-regional organisa-

tion is being considered separately. ‘“Changes
OVER



below regions could affect even greater numbers
of staff than those already outlined. . .. “We shall
aim to devolve more planning works from Regions
to Areas where this would make a viable planning

Senior
Director

J.HH. Merriman

o

unit. In addition, it is possible that we shall
appoint Service Managers in the larger towns
(for example, those in which there is at present a
significant engineering force).”

— Research

W.J. Bray

— Development — C.E.Calveley

— Development Planning #

— Long Range Planning #

| Network Planning

; H. Barker
& Programming

— Operational Programming — L .Hill

— Marketing *

— Sales & Service — FE. Jones
— E.T. E. — C.J. Gill E}
Vice Director —  J.Hodgson 9
&

Managing
Director
AW.C. Ryland _D?:zné?c:r
A.B.Harnden
Senior
Director

EW.Shepherd

Nt

Regional Directors

t
Personnel R.Martin -

- -*
-
Staff Unit
Finance — R.C.Westlake @
Monggement T.H.Southerton
Services

Purchasing

K.H. Cadbury

2

& Supply

#Not being filled at Director level.

The interim organisation of the

telecommunications headquarters
8



Planning & Works

— Internal
‘ Planning & Buildings
| Programming Planning & Works
External
Plant
. Sales & Service
—— Operations M
Director Exchange Management
Motor Transport
Telephone
Managers
Finance
Staff
Welfare
Personnel
Safety
Public Relations

The interim organisation of the telecommunications regions
THE NEW REGIONAL DIRECTORS

Mr. Glanfield Mr. Cfeenlaw

Mr. Weaver

% .~:-
it A

Mr. Revell Mr. Edwards Mr. Neal Mr. Coates

The above have been appointed Directors Scotland: Mr. H. J. Revell.
Designate of the Telecommunications Regions South Western: Mr. S. J. Edwards.

with effect from | October: Wales and Border Counties: Mr. E. E. Neal.
South Eastern: Mr. L. ). Glanfield. Mr. E. W. Weaver remains Director of
Eastern: Mr. D. P. Wratten. London Telecommunications Region and Mr.
Midland: Mr. W. L. A. Coleman. G. H. Coates remains director of the joint
North Eastern: Mr. D. E. Knapman. postal and telecommunications headquarters in
North Western: Mr. J. V. Greenlaw. Northern Ireland.



More Positive Management

If the Post Office is to give the public the most efficient services
possible, the change to a public corporation must be accompanied by
a drive towards more positive management, says the Deputy Chairman

€ HE organisation must clearly distinguish

the factors critical to the success of each

business and assign responsibility for
them to individuals in such a way that the
latter can be held accountable for the results
at all levels,” writes the Deputy Chairman,
Mr. John Wall, in a section explaining the
reasons for the changes.

“Flexibility must be built into the organisation
to enable it to cope successfully with changes . ...
The existence of a complex of hierarchical struc-
tures in the past has required co-ordination through
committees on many management issues, which
has led to shared responsibility for almost all major
decisions . . . co-ordination is a problem and what-
ever organisation is adopted there will always be a
need for lateral communication. But the organisa-
tion should be such that this does not blur the
responsibility for decision taking. ...

“Each business must have responsibility for the
conduct of its operations and be provided with the
support functions essential to efficiency. Thus,
Posts and Telecommunications must each have
control of its buildings, establishments and per-
sonnel, finance and motor transport. Above all, the
engineering functions that are vital to the success
of the businesses must be integrated with the
businesses themselves. . . .

“In essence the need is to divide the activities of
the business according to the work to be done,
not to fit in with a pre-determined hierarchical
structure of grades. ... It is necessary to organise
by function and to integrate the various hierarchies
whose activities are directed to a common purpose.

“The changes . . . reflect the continuing need for
a Post Office dedicated to giving the public the most
efficient services possible, but they will not achieve
this unless they are accompanied by a drive towards
more positive management.”

After referring to a statement by Messrs.
McKinsey (consultants called in to study Post
Office organisation) that rule books, pay and
promotion practices and staff side relationships
were three factors which tended to inhibit the
drive towards more positive management, Mr.

IO

Wall says: “Whether or not we accept these
statements in their entirety, they clearly raise issues
which we must do something about. . . . There will
always be a need for rule books, but they should not
attempt to lay down every conceivable detail and
should encourage initiative by local managers, after
discussion with their staffs where appropriate, to
interpret them to suit local circumstances. Again,
the practice of full staff consultation, which will
continue, highlights the need . .. for both sides to
look at the consultative machinery in order to
minimise delays in introducing changes.

“Positive management rests on two principles:
a ready acceptance of individual responsibility to
manage so as to give the customer the most efficient
services possible; and increasing cost-consciousness
and financial awareness throughout the Corporation.

“The first calls for clear-cut and wise leadership
coupled with recognition that management’s prin-
ciple task is to make decisions for which it will be
held accountable, and for delegation of authority to
lower levels so that management time can be focussed
on the key problems of the Corporation, with
particular emphasis on improving services and
reducing costs.

“The second recognises that the only right way
to achieve the financial performance the Govern-
ment requires is by constant dedication to cost-
reduction and the improvement of productivity. . . .

“This approach does not, of course, differ in
essence from the way in which many Post Office
managers have seen their jobs in the past. What is
new is the environment within which managers and
their staffs will be working and the greater scope
which this will give for individual responsibility.
In this way, methods of management which are
already being tried will be developed. Managers
will be expected to run their part of the organisation
in such a way as to achieve set targets involving the
basic elements of their jobs—giving their customers
the best possible service and developing good
customer relationships, making the maximum
possible contribution to profitability and, since man
management is so vital to success, developing staff
relations in a progressive way.”



UNCOVERING THE SECRETS

OF SPEECH

By J. N. HOLMES

At a research laboratory on the outskirts of London, Post Office
engineers and scientists are seeking the answers to the problems of
speech and using the information to improve the telephone system

PEECH is the name given to the sounds
S people make when they talk, when they

communicate using their mouths, ton-
gues and vocal cords. However, the precise
nature of speech is not at all obvious, and it
is very important in the Post Office to know
as much as possible about the basic process
of speech communication.

The more we know about speech the easier it
will be to make sure that the telephone correctly
reproduces the important features for the listener.
Clearly, there is no point in installing expensive
telephone equipment to reproduce subtle details
of speech sounds accurately if the listener cannot
tell whether they are correct or not.

Laboratories all over the world, including the
Post Office Speech Research Unit at Eastcote,
Middlesex, are carrying out research on different
aspects of speech communication and over the last
30 years or so a great deal has been found out.

The author removes a
completed spectogram
from a spectograph at the
Post Office speech research
laboratory at Eastcote.
Spectograms show the
sound power of speech at
different frequencies

and how this pattern
changes with time

We now understand fairly well how speech is
produced.

There are two basic types of sound source for
speech. One is the noise of puffs of air being
released by the vibrating vocal cords, which are not
really cords at all, but folds of elastic tissue across
the top of the trachea. If it were possible to chop
someone’s head off and listen to the noise coming
from the vocal cords it would not sound at all like
speech but rather like a harsh buzz. However, it
would still have all the pitch inflections of natural
speech because pitch is determined almost entirely
by the frequency of vibration of the cords. The
vocal cord buzz is used to produce vowel sounds
and also a few consonants such as m, n and 1.

The other type of sound source is the result of
turbulence when air is forced through a con-
striction in the mouth. A good example is the

hissing noise we produce when we make the sound
OVER



s. Some speech sounds, such as z, use both types
of sound source at the same time.

The two basic sound sources are modified by
the acoustic resonances of the mouth, throat and
nose, and we control these resonances, mainly by
moving the tongue, to control what words we are
saying. Mostly the sound comes out of the mouth,
but for nasal consonants, such as m and n, the
airway through the mouth is blocked and the
sound goes behind the soft palate and out of the
nose. For most other sounds the soft palate is
pressed against the back of the throat, thus pre-
venting air from going through the nose.

We can break down continuous speech into a
sequence of individual sounds. So, if we know
how each sound is produced, what more do we
need to know ? Unfortunately, knowing roughly
how speech sounds arc made is only a first step
in understanding what features are important.

One difficulty in the study of speech arises
because the meaningfully distinct sounds of a
language (which phoneticians call the phonemes, of
which there are about 4o in English) are not always
produced in the same way. The actual sound cor-
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responding to a particular phoneme can vary
enormously, depending on which phonemes occur
before and after, whether the speaker is talking
slowly or quickly, what part of the country he
comes from and many other factors.

A simple example of this variation is seen if you
compare the word high in high time with that in
high mountain. A normal listener would consider
that these two words sound the same but, in fact,
at the end of the word high in high time the tongue
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fhese two pictures are of spectograms recording tw;o different speakers saying the words: *‘l
hope you get well soon.” The upper spectograms were produced using a high resolution fifter
(30 Hz bandwidth) and the lower ones with a filter with lower resolving power (240 Hz bandwidth)
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will already be in position for the t, while in Aigh
mountain the lips will be closed and the soft palate
lowered for the m. These variations make quite a
lot of difference to the sound quality in Aigh and
are very important clues for recognising the follow-
ing consonant.

Human listeners manage to cope with all these
variations because they are so familiar with hearing
speech that they subconsciously know all the
differences which occur. They sometimes have
difficulty recognising some sounds, but here con-
text helps tremendously. Our experience of con-
versation is so great that we can guess most of the
phonemes in a message so long as we hear vaguely
what they sound like.

Having set the scene, the next thing is to intro-
duce the instrument which all speech laboratories
use to see what is happening in speech. This
machine is called a spectrograph and the picture
it produces is known as a spectrogram.

Spectrograms show how the sound power of
speech occurs at different frequencies and how this
pattern varies with time—see illustrations. The
blackness of the picture at any point indicates how
much power there is at a particular time and
frequency. The machine contains an electric filter
to separate the frequency components and, if the
filter has enough resolving power, it is possible to
separate the overtones of the fundamental fre-
quency of the vocal cord wave as shown in the
upper spectrograms. If the resolving power of the
filter is not so high you get a better picture of the
effect of the resonances in the mouth, without
being confused by changes in fundamental
frequency. These resonances are known as
‘formants’.

Spectrograms show up most of the important
features of speech and, in general, any differences
between speech sounds one can hear can be seen
on a spectrogram. Research workers use the spec-
trograph as a standard instrument for examining
speech rather as a doctor uses a stethoscope.

One way of finding out what really matters in
speech transmission is to study artificial speech.
When speech is made by machine we know
exactly how it is produced and can modify the
machine in carefully controlled ways to see which
changes affect the resultant sound quality.
Obviously, you cannot do this with human talkers.

Speaking machines use electronic circuits for the
functions of the vocal cords, mouth and so on. If
sufficient care is taken to make these electronic
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circuits copy the human speaking system the
artificial speech can then be virtually indistinguish-
able from the human speech it is imitating. The
controls for such a machine must make the funda-
mental frequency, the formants, loudness and
turbulent noise all change in the right way for the
utterances being copied.

In addition to finding out what makes speech
sound natural, artificial speech may also be used
to find out what it is in speech that makes it say a
particular message. We have recently investigated
this in the Post Office using ‘speech synthesis by
rule’. In this, rules were formulated which related
the control of a speaking machine to the phonemes
in a message. These rules were embodied in a com-
puter programme. The computer input was the
text (in phonetic spelling) of whatever message was
wanted. The output was the set of control signals
for the talking machine. By listening to the faults
in the artificial speech the rules which needed
changing were found. We have now produced a set
of rules which will make completely intelligible
speech for any desired written text.

Apart from its uses for research, speech syn-
thesis by rule has practical uses as a way of
making computers talk. In many instances com-
puters are now used to control various information
services—such as stock market prices—and the
telephone is frequently the only convenient way of
getting the information to the people who need it.
Computers now need to talk and synthetic speech
is the most versatile way of fulfilling the need.

At present anyone wanting information by
telephone from a computer can only indicate what
he wants to know by dialling a suitable code
number. Fairly soon it may be possible to speak
the request and get the computer to recognise the
words. Much research into automatic speech
recognition is now going on, but the task is made
very difficult by the variability in speech sounds.
Even so a fair degree of success is already being
achieved for a limited number of words and a
usable system will be developed eventually.
Once this has been done the way will be open for
many more services for the public to be made
available from the telephone.

THE AUTHOR Mr. J. N. Holmes is a Principal
Scientific Officer in the Joint Speech Research Unit where

he has worked since it was first formed as part of the
Post Office in 1956.




Now satellites help out

cables

By D. G. HOLLAND

Under a new mutual-aid system, satellites are now being used to restore
services if a trans-Atlantic submarine cable breaks down. The scheme
is a fine example of international co-operation in telecommunications

a few years ago to talk of satellites coming

to the aid of submarine cables. But in
today’s rapidly-advancing world of com-
munications this is now being taken for
granted.

Guiding rules and principles for restoring cable
services by satellite have been agreed by European
an North American administrations under a
Mutual Aid Pact. Now, when a trans-Atlantic
cable fails, services are being restored with the aid
of the satellites INTELSAT 1 (Early Bird) and
INTELSAT 11 (launched over the Atlantic in March,
1967).

This form of mutual aid is expected in future to
include all forms of telecommunications trans-
mission systems.

Before satellite communications became possible,
“mutual aid” meant that if a trans-Atlantic sub-
marine cable failed, all the administrations and
operating agencies involved co-operated to restore
service as fully and quickly as possible over other
cables. These mutual aid arrangements included
the permanent exchange of groups in certain
cables, the use of spare cable capacity for circuit
re-routing and obtaining additional circuits over
and above the two-to-one advantage normally gain-
ed by the London and Paris Time Assignment
Speech Interpolation (TasI) installations.

By the middle of 1966, all trans-Atlantic cables
terminating in Britain were fully utilised and only
TAT—4 (from the United States to France) had any
spare capacity. The rapid growth in demand for
the trans-Atlantic cable services (now provided by
six submarine cables) made plans for restoring ser-
vice very complicated and unwieldy. The amount
of individual circuit patching required at the many
international centres involved took considerable
time to achieve the planned results. In one

IT WOULD have sounded far-fetched only

14

instance, more than 400 patch cords were in use
in London alone and restoration procedures were
still being carried out three days after the failure!

The availability of a four super-group broad-
band link through INTELSAT 1, of which only a
small part is at present used commercially, enabled
a review of the restoration procedures to be under-
taken with the object of obtaining a 100 per cent
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Above: The trans-Atlantic cable system. Left: An engineer at work on Early Bird (now called
INTELSAT l)—one of the two communication satellites being used to restore service on cables.

restoration of a failed cable by using the spare permanent Mutual Aid Working Group (MAWG)
capacity of INTELSAT I and group patching instead was set up under the chairmanship of Britain
of circuit patching. (represented by the External Telecommunications

At a meeting of submarine cable owners in Paris  Executive of the Post Office). The main task of
in May, 1966, six guiding principles were agreed this Working Group was to finalise the plans in
for restoring cable services by satellite. First, there detail and to co-ordinate the extensive engineering
would be 100 per cent restoration for single cable work required to bring them into effect. The
failures; second, all services would be restored as Group was also charged with responsibility for
rapidly as possible; third, easy engineering methods future plans and for up-dating the arrangements.
would be used; fourth, the restoration procedures The preparation of the plans had to take
would include spare cable and satellite capacity; account of various operational and technical
fifth, there would be the least possible interruption limitations imposed by the existing cable network
of inter-European services; and sixth, a stable and the relatively long propagation time of the
restoration plan would be maintained. geo-stationery satellite route. These limitations

Subsequently, the cable owners and all in- include such things as the need to restore many
terested administrations and operating agencies private wire services on cable facilities with
from both sides of the Atlantic approved the diverse routings; the technical inability of some
Restoration Plan at a meeting in Munich and a OVER
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telegraph-type equipment to achieve rcstoration
over a long propagation time circuit; the nced to
restrict the number of telegraph-type circuits in a
group to avoid cquipment overloading; the nced
to kecp TASI connection channels in one medium
that is, either all cable or all satellite; the need to
avoid restoring long haul Commonwealth circuits
in the Commonwealth Trans-Atlantic (CANTAT)
cable by way of the satcllite; and, finally, the need
to extend the 12-hour operational day of the
normal satellitc service to 24 hours.

Two of these problems have now been solved.
All telegraph-type equipment in Europe, exccpt
data cquipment, has been modified to take account
of the long propagation times associated with
satcllite working; and, in the event of a trans-
Atlantic submarine cable failure, the satellite link
remains operational for 24 hours a day throughout
the period the failure lasts.

The main aim of the group patching plan is to
ensure speedy restoration of priority services
requiring a cable routing. To this end, five groups
in the TAT-3 and four in TAT-4 have been selected
to have both a low priority and a capability of
satcllitc restoration. This arrangement makes
possible the immediate restoration of TAT-1 in
TAT-3 and TAT-2 in TAT-4 by transferring the low
priority groups in TAT-3 and TAT 4 to the satellite
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Left: AEE Mr. C. Moore at work on one of the
patching positions at the London International
Maintenance Centre during a cable failure
before the new restoration scheme was intro-
duced. Above: Mr. L. Thomas, of ETE, Chairman
of the Mutual Aid Working Group, tries out
some of the many possible combinations to
produce the restoration plan.

nctwork. Failure of TAT 3 or TAT 4 is met by using
three groups in the surviving cable for restoring
failed priority circuits, the remaining groups being
restored by satellite. Similar arrangements cxist for
the failure of CANTAT.

Because of the physical arrangements of sub-
marinc cable circuits, there are no trans-Atlantic
through groups between any of the principal Inter-
national Maintenance Centres where group patch-
ing would be carried out. Submarine cables consist
of groups of sixtcen 3kHz channels and, on in-
land nctworks, groups of twelve 4kHz channels.

Since routing of circuits over the inland sections
had been decided by the individual administra-
tions there was no guarantee that 12 circuits in one
group arriving at, say, London, would be the same
12 circuits arriving in a group at White Plains, in
New York. Straightening out the r12-channel
groups of circuits meant that there had to be some
3oo changes on all the cables involved.

The final selection of the individual circuits
within a 12-channel group had to take account of
operational and technical limitations and, In
addition, to ensure that there¢ was adequate




~—TWO MORE SATELLITES ~—

I WO NEW communication satellites are now in
I synchronous equatorial orbit.
They are the INTELSAT Il satellites (owned by the
| International Telecommunications Satellite Consortium,
of which Britain is a member), a bigger and improved
version of the Early Bird (INTELSAT 1) satellite.
The first INTELSAT |l satellite was launched over the
Pacific Oc2an in January, and the second over the Atlantic
in March.

|
I
I Like Early Bird, the INTELSAT Il satellites provide
I roughly the same relaying capacity—240 two-way tele-
phone circuits or their equivalent—between high per-
| formance earth stations. However, the INTELSAT Ils
have higher transmitter power and less aerial directivity
[ so that they can scrve a larger geographical area. Unlike
Early Bird, the new satellites have transponders without
I amplitude limiters, thus allowing signals from a number of
earth stations to be relayed simultaneously. Only two
I earth stations at a time can operate by way of Early Bird.
I The INTELSAT Il satellites were launched primarily to
suppiy support communications for the United States’
I moon-landing programme but about half of thetr capacity
will be available for other commercial requirements. The
I Pacific satellite will provide commercial circuits for earth
stations in the United States, Hawaii, Australia, Japan,
I Thailand and the Phillipines. The Atlantic satellite, which
‘ supplements Early Bird, will allow Spain and ltaly to start
regular satelhite communication service with the United
| States.
A new generation of communication satellites—the
| INTELSAT ill—is already being developed and it is h0£ed
that the first of them will bz launched in June,
I They will have a total transmitter power of 20 watts and
| directive aerials designed to cover little more than the II\ITELSAT I undergoes final testing before bemg
I
|

visible earth’'s surface. Three will probably be launched, ’aunched over the At’anuc_ Th,s sate”,[e is

positioned over the Atlantic, Pacific and Indian Oceans i ] ; .
respectively, so that a virtual global coverage will be also being used to restore service on failed sub

feasible. Each new satellite will probably have a capacity of Marine cables. It is able to ha"dle hundreds of
about 1,200 two-way telephone channels. telephone calls and television signals.

I
I
I
|
I
|
|
I
I
|
I
|
I
I
|
I
|
|
I
I
|
I

diversity of routing for United States telephone and the manager of the Space Sector, COMSAT, the
and telegraph services to those countries with administrations involved have carried out a series
smaller traffic routes—Sweden, Norway, Den- of test programmes which proved that these
mark, Holland and Belgium, Switzerland, Italy difficulties could be overcome without loss of
and Greece. An additional 200 circuit changes service.
had to be made to achieve the required group The setting up of the Mutual Aid Working
allocations. Group and of the scheme for restoring failed trans-
Although the new restoration plans mect service  Atlantic cable services by satellite is yet another
objectives, several technical problems had to be example of the splendid co-operation which exists
solved before the plans could be implemented. in the telecommunications field. But the Group’s
There were the difficulties, for example, of work is by no means ended. It will nced to con-
operating cable-type ccho suppressors on satellite  tinue to update the arrangements as the availability
routings, of using a complete TasI equipment by and usc of satellite facilities change.
way of a satellite and of operating sixteen 3kHz Mr. D. G. Holland, an Assistant Executive Engineer
channel groups over satellite links for the particular & Esterngl Telegommitinieations: Exeshit/ve: Enginceriig
o ) 5 N = - ranch, is Secretary of the Mutual Aid Working Group.
case of a CANTAT restoration. In co-operation with

; AL X } He joined the Post Office as a Youth-in-Training at Baldock
the Interim Communication Satellite Committee Radio Station i1 1945,
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NEW EQ

GOONHILLY

£150,000 contract has been placed by

the Post Office for the supply, instal-

lation and testing of new and highly-

reliable intermediate frequency and baseband

equipment for the second aerial now being

built at the Satellite Communication earth
station at Goonbhilly.

The new equipment will include three modulator
and seven demodulator units for transmitting and
recciving multi-channel telephony. Each unit will
be able to accommodate any capacity from 12 to
252 channels.

In additon, there will be modulator and de-
modulator equipments for transmitting and re-
ceiving a television channel capable of handling
colour programmes for 525 and 625 linc standards,
thus making it possible to interchange colour
television programmes between Britain and North
America.

Each set of equipment, which is being supplied
by GEC (Electronics) Ltd., will possess a high
degree of reliability and contain duplicate units
which will be brought into service automatically
should the quality in any of the channels deterior-
ate. All the equipments will be completely transis-
torised.
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A prototype FMFB demodulator. it occupies a
complete shelf of a CASE-type 62 rack.—Picture
by courtesy of GEC (Electronics) Ltd.

The new modulators have been developed to
provide the very high lincarity of operation which
the transmission of multi-channel telephony signals
over satellite systems demands and will be able to
operatc over a bandwidth of 32 MHz around a
centre frequency of 70 MHz.

The demodulators to be used for receiving
telephone trafic are of the threshold extension
type, using a frequency modulation feed-back loop
to achieve a threshold carrier-to-noise ratio some
5 dB lower than that of a conventional frequency-
modulation demodulator handling 252 telephone
channels and correspondingly larger threshold
extension for smaller numbers of channels. They
will be all solid-state devices and incorporate a

Typical modulator
and demodulator
rack layouts. The
equipment is shown
mounted in CASE-
type 62 racks.

specially-developed voltage-controlled oscillator to
give the nccessary highly linear control character-
istics over the wide bandwidths required.

A novel feature of the new system will be the
incorporation of carrier dispersal techniques to
avoid unduec concentrations of energy in the
frequency spectrum when the carriers are not
modulated with traffic. By this means, interference
between carriers during periods of reduced traffic
1S minimised.



THE NATIONAL DATA
PROCESSING PLA

By C. R. SMITH

The Post Office is going ahead with its plans for a new

data processing service based on a closely-linked network of
computers covering most of the country. This

article describes how the system will be set up and operate

A Ley 326 computer — one of seven similar computers now being used by the Post Office and located in
London. Portsmouth, Derby, Edinburgh and Lytham St. Annes.

. . . and after sub-paragraph (iv) there shall be
added the words: ‘“‘and (v) the provision of services
and facilities for the processing of data by computer”.

OW that these words—which form the
N operative part of a Bill passed by

Parliament at the end of July—have
become law, a brand-new Post Office service
has been born,

It i1s to be known as the National Data Pro-

Prcture: Courtesy English Eleciric,

cessing Service and it will present Post Office
people with one of the greatest challenges they
have yet had to face because it will have to com-
pete for business with private enterprise without
any spccial protection.

Beforce talking about the National Data Pro-
cessing Scrvice, let us take a short look at where
computing now stands in the Post Office. As hzs so
often been the casc with new developments, the

OVER



Post Office was well in the forefront in the use of
modern computers. From the first of the modern
type computer installations which it made in 1959
—used primarily for the calculation of wages and
salaries—it has steadily developed plans for the use
of computers throughout the whole fabric of Post
Office organisation.

In the Computer Development and Office Ser-
vices Department proposals have been prepared
covering most of the major activities in the tele-
communications, postal and banking fields, while
at the same time considerable effort is being made
in the Engineering Department into the use of
computers for scientific and technical work. Thus,
in Docos House, in L.ondon’s Commercial Road,
one may find a team at work on a design for the
new Giro service to be opened next year, while
next door another team is finishing a project which
will enable a computer to produce the duty
schedules for the thousand or so drivers providing
the central mail services in London.

Throughout the country, postal and telegraph
officers are looking up railway timetables to find
out how to send mails from their offices to points
all over the country. Another team in Docos House
is engaged on the difficult task of reducing this
operation to a computer process. Many readers
will know that computer processes for preparing
telephone bills in all their complexities are well on
the way to implementation. Other teams arc at
work on various components of the processes per-
formed in Telephone Managers’ offices to put them
on computers in such a way that they are linked
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Left: One of the
three LEO 326 com-
puters in London,
now being used

for telephone
billing and a wide
range of other work

together. This particular project is, in fact, as
sophisticated an enterprise as has been projected
or undertaken anywhere in the world.

Three machines in Chesterfield, Derbyshire, are
used all day to read automatically the serial number
of certain values of postal orders. These machines
each sit on the end of a telephone line which ter-
minates on a computer in Kensington, L.ondon,
which, while receiving and dealing with the infor-
mation extracted from the postal orders in Chester-
field, may at the same time be engaged in reading
MATS cards for the preparation of telephone bills
and preparing warrants for the repayment of
savings certificates in the Savings Department.

All this means that the Post Office, although it
would by no means claim to know all the answers
to the many problems which arise in the computer
field, has at least a very considerable store of ex-
pertise on these matters, and when the plans have
all been brought to fruition a very large load of
work will have been transferred to computers.

Post Office computers have already been in-
stalled in London, Portsmouth, Derby, Lytham
St. Annes and Edinburgh and further installations
in Leeds and near Liverpool are being planned.
It 15 expected that by 1971, the Post Office will
have 20 of the largest kind of modern computer
Just to look after its own requirements.

There is no fear of the computer taking over
entirely from the human being in the Post Office.
[t is true that large volumes of routine and semi-
routine work will be done by the machines but the
rate of growth of Post Office business and the



Postal Order
processing at
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Reader and
Marconidata
terminals.

people required to exercise the many new skills
which the computer itself has created will mean
that, in gencral, the Post Office will stll find it
difficult to recruit all the people it needs.

The other thing about the Post Office’s own
requirements is that they will require that these
computers will have to be linked together. For
example, when a computer in Leeds has finished
the processing of a new subscriber connected to
the system it will nced to send a message to
another computer—perhaps in Derby—saying:
“Mr. So-and-So of such an address is now a tele-
phone subscriber; the number is 123-4567; he has
the following inventory of equipment on rent; his
date of commencement is so-and-so; please bring him
on to the telephone billing system”. When the bill is
rcady, the computer at Derby which has prepared
it may, in its turn, send a message to a computer
near Liverpool telling that computer that the sub-
scriber has agreed to pay his bill by Giro transfer.
The picture is, therefore, that by the carly 1970s
the Post Office will have created for its own pur-
poses and stretching over much of the country,
what has been referred to as a “computer grid”.

The National Data Processing Service will
expand and develop the facilities offered by this
grid and make them available to the general public.
As the Postmaster General, Mr. Edward Short,
said when introducing the Second Reading of the
Bill in the House of Commons: “We aim to provide
any data processing service for which there is a
customer with whom we can come 1o terms”. At the
same time, the Postmaster General listed seven
kinds of service which we would make available to
the general public. These were: the sale of com-
puter time or of data preparation or input services;
a service of consultants who could advise and

design computing systems for customers; a service
of programmers who could write programmes for
such applications; the connection of computer to
computer, for example, by the Datel service. Then
he said the Post Office would also develop the
“desk top” computer; and what is known as the

“data bank” facility.
The *“desk top” computer is a service in which,
OVER

An operator at the console of onc of the payroll
computers (National Elliott 405), in use since 1959



by means of some kind of desk top keyboard and
printer, or perhaps a cathode ray display tube con-
nected by wire to a large remote computer, all the
facilities of that machine can be made available,
for instance, to an engineer or scientist sitting at
his own desk. A teleprinter is an obvious example
of a remote interrogation unit which could be used
in this kind of application. The difficulties are very

A printed circuit board of a LEO 326 computer.
These boards use sub-modules which allows
more logic circuitry to be incorporated in a
single board, thus giving greater computing
power without increasing the computer’s size
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An English-Electric System 4-70 computer. Five
of these machines are on order and will
be installed at Bootle, Leeds and Bristol

considerable and a great deal of work and develop-
ment will probably still be needed before the
economics will allow this system to be as common-
place as one day it surely must be.

The “data bank” is a concept where a file of
information is maintained centrally on a computer
in such a manner that it can be immediately inter-
rogated. The file may be, for instance, a file of
design formulae or of standard constructions for
pre-cast concrete structures. The information
might be maintained by a professional or trade
body and, if maintained cn a computer of the
National Data Processing Service, would then be
available to anyone who had access to the network.
There seems almost no limit to the kind of develop-
ment which could take place once the desk top
computer and the data bank facilities have been
brought into the realm of economic practicability.

A considerable part of the discussions which
took place while the Bill was passing through
Parliament was concerned with ensuring the con-
fidentiality of information about private business
which might be stored in the computers or come to
the knowledge of people who were working in the
Service. On storage, there is obviously a problem
when a number of people have access by wire to a
computer which contains information itself be-
longing to a number of different people. The
problem, of course, is to prevent a user having un-
authorised access to someone else’s information
and there are several techniques by which this can
be done. The usual way is to make the intending
enquirer answer a series of questions put to him by
the computer and these can be made as compli-
cated, or changed as often, as desired. If the user
does not give the right answers to the questions
the computer asks him, he will not be allowed
access to the information. A further safeguard can
be introduced by arranging that this dialogue can
take place only from certain specified terminals.

The point was also made during the discussions
in Parliament that people working in the Service,
particularly those engaged on consultancy or pro-
gramming work, would get to know a great deal
of confidential information about the business
which they were studying and it was very impor-
tant that this information should not be divulged
to other people. To cover all the points, a further



| It was too early yet to say where the computer |
centres for the mew National Data Processing
Service might be set up in future, said the Post-
master General answering questions in Parliament
on 4 Fuly.

The service, he said, would be based at the start

on the centres required by the Post Office for its I

| own internal data processing needs. These were at |
present in London, Portsmouth, Derby, Lytham

| St. Annes and Edinburgh and also planned for |
Leeds, Glasgow and Bristol.

| “The location of further installations will |
depend on a balance of advantage in which

| factors such as quality and ease of recruitment or
other regional aspects will certainly be important.

| Although the physical location of the computer |
installation will be fixed by considerations of

l practical convenience, computing facilities by |

| remote working will be very widely available.”

clause was therefore inserted in the Bill which
places an obligation of secrecy on officers of the
Post Office (this includes even the Postmaster
General) that they shall not, save as required by
law, disclose information supplied to the National
Data Processing Service without the consent of the
customer concerned. The confidentiality of infor-
mation entrusted to the National Data Processing
Service is, therefore, protected by law.

The National Data Processing Service will
constitute a very big challenge. The public service
will have to be built up from the very beginning
and in the face of intense competition from private
enterprise. We have made arrangements under
which we shall continue to work for the other Post
Office services as we have in the past. We have no
intention of neglecting these very important and
substantial customers and shall not, therefore, be
able to take our systems and programming staff
away from the work they are now doing for them.
Indeed, we have never yet had enough staff to be
able to do all the jobs we have been asked to do.

It will be some time before we shall be in a
position to provide all the services I have men-
tioned and the growth of the new side of the
business will depend very much on recruiting new
staff for computer systems and programming work
in considerable numbers. We hope to attract young
people who want to make a career in computers
and this we shall certainly be able to offer them.
We shall need at least 100 new entrants a year for
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several years to come and the success of the new
service will depend very considerably on whether
we can do this.

The new service will take over and run most of
the existing Post Office computers, working in
which should be even more stimulating and chal-
lenging than it has been in the past because we
shall develop them into self-contained units run
commercially to make a profit. To do this it is
likely that we shall start building up systems and
programming units attached to the provincial
centres.

The National Data Processing Service will be
run as an entirely independent service and not as
part of the Postal or Telecommunications Ser-
vices. I believe that it can be successful and that
in time it will be a very big Post Office business.
The difficulties are many and considerable but I
am sure that Post Office people will face up to and
overcome this new challenge as they have so many
others in our long history.

THE AUTHOR

Mr. C. R. Smith joined the traffic staff of the telephone
service in Birmingham nearly 40 years ago. He spent the
pre-war years working in the telephone service bott in the
provinces and at Headquarters, in the postal service in the
provinces and on administrative work at Headquarters.
He returned from active service to do postal travelling
work in a Region, served a spell at the Management
Training Centre and became a Postal Controller. Nine
years ago he returned to Headquarters to take charge of
the Central Organisation and Methods Branch which
became the Computer and Office Services Department
of which he is currently Director.

*

Long-Term Saving

Deposits in Post Office Savings Bank Invest-
ment accounts have now passed the £100
million mark. This sum has been paid into
the 275,000 accounts opened since the new
service began on June 20th, last year, giving
the substantial average of £363 per account.
The payment of interest at a rate of five and a
half per cent per annum has been maintained
throughout the period. Only £5 million has
been withdrawn since June 1966 (five per
cent of the total amount), a clear indication
that the new facility is fulfilling its intended
role as a useful medium for longer-term
saving. An Investment account can be opened
by any depositor who has at least £50 in a
Post Office Savings Bank Ordinary account or
accounts.




A BIG STEP FORWARD IN
OVERSEAS TELEGRAPH

MECHANISATION

INCE the first halting steps in overseas
telegraph mechanisation were taken a

S few years ago* developments have
shown the wisdom of making haste slowly.

Telegraphy—particularly overseas telegraphy—
is a traditional art and both administrations and
operators are loth to change procedures established
when communications were difficult and real skill
was necessary to convey a telegram from one point
to another.

The overscas tape rclay unit-—opened in
January, 1964—fully demonstrated this. Although
very tolerant of message formats and procedures,
it ran into many difficulties in 1ts early days. How-
ever, after about the first yecar of operation most
distant stations had ‘“‘come into line”. New pro-

Bv A. T. GRAY

Overseas Telegraph Super-
visor Mr. 8. D. Knight
keeps a watchful eye

on the traffic flow at

the Traffic Control Console.

cedures established to cater for the changed cir-
cumstances worked well and it became possible to
conceive a more sophisticated equipment which
would dispose of more traffic more speedily and
more efficiently. Such equipment, installed at the
outsct, howcver, would have been doomed to
virtual failure; practices and disciplines, ecminently
satisfactory for operators sending direct onc to
another, just do not work when onc of them is
replaced by a machine.

For the past 18 months, a mixed automatic 'semi-
automatic message rclay centre has been under
construction in Cardinal House, Farringdon Street.
It will relay properly processed traffic auto-
matically; other traffic can be routed by a simple
press-button operation. Messages which cannot be

See the Winter, 1962 and Spring 1964 issues of the Journal.
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A new centre is soon to be opened in London which will speed and

improve the overseas telegraph services.

Initially it will handle

between 35,000 to 40,000 messages a day—most of them automatically

AR

Overseas Telegraph Operators
Mr. f. M. Thomas (right)

and Mr. D. R. Jenner check
outgoing monitor copy

on teleprinters.

handled automatically are printed out (at 75 bauds)
before an operator and, as soon as sufficient of the
message has appeared to enable its routing to be
determined, depression of the route, priority and
start buttons sends it on its way.

QOperating is not always quite as simple as this
might suggest because messages rejected by the
automatic equipment will also be handled in the
samc way and these will require fairly close
scrutiny to see if they need editing before being
releascd.

The new centre will relay initially about 35,000—
40,000 messages a day and, on opening, will replace
the present overscas tape relay unit and also provide
for a measure of expansion. Unfortunately,
developments in the international telegraph field
have not turned out precisely as forecast. Within
weeks of the new centre being brought into service
it will be utilised to the limit of its initial capacity
and, as soon as live traffic data can be collected and
staff released for the job, relief measures will be
put in hand.

One of the big difficulties in planning in the
overseas telegraph ticld—indeed, n any field of
overseas telecommunications—is predicting the
direction in which other administrations will tend

|

to go. Britain is still the major focal point in the
world for overseas telegraph traffic and this, from
one point of view, is unfortunate since we have to
be prepared to operate a variety of systems
depending on the situation at the distant end.
Although we can persuade, we cannot dictate; at
the time of writing, despite efforts on our part to
modernise them, we still operate Morse services
to two countries!

When the new installation was planned a few
years ago it was expected that, with the rapid
spread of automatic telex working, most adminis-

trations would tend to move away from the idea of

message relay working towards that of circuit
switching for which an automatic telex network
forms the ideal basis. Telex development has, in
fact, gone very much along the lines foreshadowed
and, technically, the extension of circuit switching
is practicable over a very wide area.

However, for a variety of reasons (almost as
many as there are countries), administrative
difficulties obstruct such development and it now
seems likely that message relay operation will stay
with us to a greater extent, and for a longer period,
than was expected. No doubt, most of these

OVER



obstacles will disappear in time and it will then be
possible to make a choice between the two systems
on the basis of technical and operational merit.
Even then their relative advantages will be finely
balanced and biased heavily by conditions peculiar
to each country. We will probably have to be pre-
pared to accommodate both systems and the rather
difficult problem of inter-working for a long time
yet.

Technical details of the new system were des-
cribed briefly in an article in the Summer, 1966
issue of the Jowrnal. The initial installation is
designed to carry a busy hour load of 45 erlangs
(rather more than 3,000 messages). This figure is
not so meaningful as it would be in the telephone
world since both sources and operators are limited ;
a certain amount of traffic build-up is normal in
the telegraph sphere and any casual variations in
traffic levels tend to reflect themselves more in the
period for which a peak level is maintained than
for the peak itself to vary.

Several useful and unusual operating facilities
are provided. For example, a constant indication
of incoming traffic level is presented to the control
officer. If it rises to a dangerous extent, the load
can be regulated by “busying” a sufficient number
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Left: This is the 40,000 character magnetic
tape store which is used for storing messages
until lines are free for transmission. Below:
Diode logic cards (their size compared with a
threepenny piece) which are used for
character recognition. This equipment enables
messages to be routed automatically.

of inputs from points in the United Kingdom
The effect at the out-stations concerned is that
one or more of their auto-transmitters is declutched
and it becomes impossible for them to feed traffic
into the system. There is a “fail-safe” provision in
that if the control officer does not act, the system
will itself busy inputs so as to protect itself from
overload but it will do so in a random manner.

In addition, the fact that traffic is held in store
for more than a pre-set period (depending on
priority), or contains more than a pre-set number
of messages (depending on the out-going route),
is brought to notice. Information about the
quantity or priority of traffic stored for any or all
routes can be printed out by means of a simple
push-button operation.

Furthermore, any errors in the sequence of
serial numbers presented by any input are re-
corded on a local teleprinter, thus forming a
permanent record on which action can be taken
to recover any missing messages. T he last received
(or forwarded) number on any channel can be
displayed by a simple key operation and a complete
print-out of last forwarded numbers can be
obtained as a routine.

As a guard against channel failures going un-
detected for a long time, a lamp indicates any
channel on which no traffic has been received for
15-30 minutes. Traffic can also be diverted
automatically from one route to another.



Overseas Telegraph
Operators Mr. N. A. Har-
team (foreground) and
Mr. H. Middleton are seen
here routing traffic
semi-automatically.

Finally, if any incoming channel is ‘“‘garbling”
1t can be marked and alarmed, either automatically
by the register if it is an automatic input, or by a
push-button operation if it is connected to an
operating console.

Throughout the whole exercise the various staft
interests have co-operated fully; the layout of the
equipment and design of the operating positions
owe much to their suggestions. We are not so
sanguine as to bclieve that the new centre will be
completely free from teething troubles. But it is
certain that it will get off to a much better start
than the present tape relay unit, which had the
uphill job of spreading the relay gospel throughout
the world. It is gratifying to record that despite
the near-execration with which the tape relay unit
was received at the outset, several countries are
now installing broadly similar equipment and we
have already had a few approaches from possible
purchasers for our own unit.

Surprisingly, telegraphy—the oldest of the tele-
communications media—is quite suddenly going
through a period of such rapid technical develop-
ment that new systems are liable to become very
quickly out of date. Much that was impossible a
few years ago is now on the cards; much that was
technically possible then is now old hat. We are
already looking at those impossibilities which
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might conceivably become possible in a few years
time and starting to plan ahead to the next stage.

*

When Andorra’s internal telephone system was linked
to the European grid on 3 luly every other country in
Europe became within reach of telephone users in Britain.
Until then, Andorra was the one European country to
which telephone service from Britain was not available,
although for some years it has been possible to put cails
through from Andorra to Britain by way of the French
network. Connection from Britain to Andorra is made
through the Continental Exchange in London which routes
calls through Paris.

*

The Bell Telephone Company says it is developing a
cordless telephone which will soon be ready for field
trials. It will be connected to the telephone network by
radio.

The new telephone, which is battery-powered, can be
carried in a coat pocket and operates exactly like an
orthodox telephone, having a dial and providing simul-
taneous two-way conversation.

It will have a range of between 100 to 1,500 feet from
a fixed station which translates its radio pulses into
conventional line current pulses.

*

The number of telex installations in Britain now totals
more than 20,000—almost double the number in use four
years ago. Just over 8,000 telex machines are now working
in London.



Introducing . . .

THE
DATEL 300
SERVICES

A Datel modem
No. 3 with card
reader. The card
has just been
read and the
operator is press-
ing the *‘check”
button on the
modem in order
to listen to the
reply signals.

send small quantities of data, perhaps
daily, from a number of points to a
central office, the Post Office will soon intro-
duce a new series of services to be known
collectively as Datel 300.
Designed to speed business transactions and

TO CATER for customers who want to

The Datel services are to be
expanded with the introduction
of Datel 300 which will speed
business transactions and
increase office efficiency

By R. H. TRIBGELL. BSc.. MIEE

increase office efficiency, the new service—apart
from its advantage of speed—ensures against
inaccuracies which inevitably occur when data is
relayed verbally by telephone. It should prove a
boon for companies owning say, a chain of shoe
or grocery stores since it provides them with a
new, quick, and accurate method of stocktaking.



A dismantled Datel
modem No. 3. The
circuit board (right
foreground) carries
the line signalling
oscillators and
supervisory receiver.

In a shoe shop, this could bc achieved by
inserting a punched tabulator card containing
details of the shoe size, colour and name of the
manufacturer in each shoe box and retaining the
card after the shoes are sold. Details on cards
could then be transmitted by Datel 300 service to
head office where a day-to-day indication of stock
positions and sales trends could be kept.

In a grocery store, a suitably-equipped cash
register could provide a similar method of stock-
taking by recording details of transactions on
punched paper tape which could be torn off at
intervals and details transmitted to a data pro-
cessor at a central depot.

To equip a group of shops—assuming all have
a telephone—with the Datel 300 service, each
branch or outstation requires either a Datel
Modem No. 3 or No. 5. These are connected to a
central depot, or head office, by ordinary telephone
calls to a Modem No. 4 or No. 6 (the instation
modems) which, in turn, are linked to a data pro-
cessor. These modems translate the customer’s
data into telephone line signals at the transmitting
end and reverse the process at the receiving end.

To provide this service as economically as
possible, emphasis in system design has been on
simplicity of equipment for outstations. The entire
equipment rests on a table beside the telephone
and measures only about 16 inches by 20 inches.
QOperating procedure simply involves an operator
at a branch shop telephoning head office and, after
a brief conversation with her opposite number,
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both switch to the Datel modems and the data
can then be transmitted.

Because the punching codes used on tabulator
cards differ from those on punched tape widely
enough to encourage the use of different line
transmission codes, two systems of Datel 300 will
be offered and different facilities will be given
different service numbers in the 300 range.

The Datel Modem No. 3 is the outstation for
the system where punched tabulator cards are
used in a branch shop. It comprises a main unit
and, normally, a card reader. The main unit
incorporates a ‘Telephone’ or ‘Data’ selection key;
the line signalling oscillators; keyboard; CHECK
key; supervisory receiver; and, if required, wires
for connecting a customer’s private equipment.
There are three line signalling oscillators, all
operating simultaneously. Their outputs are added
together to produce data signals in a form tech-
nically known as a (3 x 1) code.

Each Modem No. 3 has a simple keyboard for
the insertion of variable data—for example, the
selling price of a pair of shoes. Keys are provided
for sending the numerals nought to nine and, in
addition, there are five spare keys marked with
geometric symbols to which arbitrary meanings
can be assigned. The cHECK key is for use at the
end of each block of data transmitted to send a
special ‘end of block’ character and then to
suppress oscillators until the key 1s released.

OVER



Below : An experimental version of the Datel modem
No. 5 here seen being used for reading an edged
punched card. The punching is six-track.

While the cHECK key is being used to suppress
transmission from the outstation it is possible to
hear reply signals from the instation by means of
the supervisory receiver which operates an in-
cluded loudspeaker. These signals may be either
simple tones indicating whether the data has been
satisfactorily received or recorded speech replies
which would be assembled under the control of a
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Left: Aview of the inside of
the Datel modem No. 4.
The unit shown at the right
is for checking the data.

central computer. The supervisory receiver can
also be used if required for listening to the tones
resulting from the transmission of data.

The card reader on the Datel Modem No. 3
consists of a spring-loaded tray accommodating a
single 8o-column punched tabulator card. The
reading system is optical with a light source below
the tray and photo diodes above it. The card is
inserted into the tray which is then pushed past
the photo diodes into the body of the reader.
Reading at 20 characters a second takes place as
the tray returns to its normal position. The reader
is able to accept all possible card punchings
described in B.S.S. No. 3174:1959.

The Datel Modem No. 4 is installed at card
system instations. Basically it detects each of the
12 possible line frequencies and presents this data
on 12 output wires. Disturbances on the telephone
line usually upset the (3 x }) pattern. A checking
unit may be included which examines this pattern
and the only data which is then presented is that
adjudged correct by this unit and any detected
line disturbance incidents are indicated on a
separate wire to the data processor. A further
feature of the Datel Modem No. 4 is the super-
visory transmitter which'generates the reply signals
to an outstation.

The Datel Modem No. 5 is the outstation for



the paper tape system and differs from the card
version in a number of important details. It has no
tabulator card rcader or keyboard but is cquipped
instead with a paper tape reader capable of reading
all normal tapes from five to cight tracks at 20
characters a second. This reader can also read an
‘edged-punched’ card, not to be confused with a
notched card used in manual filing systems. It is
driven by a small electric motor and data is
transmitted in a (2 x }) 2 code.

The Datel Modem No. 6 is installed at tape
system instations and is linked to a data processor
at a hcad office and indicates the presence, or
absence, of data frequencies on cight output wires.
If a data checking unit is inserted, transmission
errors are detected and the whole character is

presented on the output wires in a form directly
corresponding to the input tape.

The new cquipment for the Datel 300 Service
is sufficiently flexible to fit many less usual situa-
tions. Customers’ specifications, which are supplied
to manufacturers by the Inland Telecommunica-
tions Department of the Post Office, describe all
the details of the system and the rules for its use.

The cquipment is being developed and manu-
tactured for the Post Office by Associated Electrical
Industries Ltd.

THE AUTHOR
Mr. R. H. Tridgeltl is a Senior Executive Engineer in the
Telegraph and Data Systems Branch of the Engineering
Department. He joined the Post Office in 1942, as a
Youth-in-Training at the Research Station in Dollis Hill.

— — — — — And new modems for the future — — — — —

THE Post Office has placed a £250.000 order with Standard
Telephones and Cables Ltd for fast, adaptable new madulator-
demodulators (modems) to be used with the new high-speed
data transmission services which will be intraduced by the
end of 1968.

The new equipment will allow 2,400 bits-a-second trans-
missian on private circuits in what will be known as the
Datel 2,400 Services. Standby facilities for alternative trans-
mission over the public network at either {,200 or 600 bits-a-
second can also be included.

NEW POST FOR COLONEL McMILLAN

COLONEL Donald McMuillan c.B., 0.8.E., who

i$ to retirc shortly from the Post Officc where
hc has been Dircctor of the External Communica-
tions Exccutive sincc 1955, has been appointed
Chairman of Cable and Wircless L.td. and its
associatcd companics. He will take up his new
dutics on 1 November.

Joining the Post Office in 1925 as a Probationary
Inspector, Colonel McMillan served first with the
Radio Section and Research Branch of the Engincer-
ing Department, concentrating on clectro-acoustical
problems. During this time he was a member of
various Government committees which dealt with
acoustical problems, including the Medical Research
Council Committee which produced the hearing aid
for the National Health Service.

In 1952, Colonel McMillan took charge of the
branch in the Engincering Dcpartment responsible
for the acceptance testing of all new and repaired
engineering plants. A year later he became Deputy
Director of the External Telecommunications
Executive, in charge of operations and engineering.
He was promoted to Dircctor in 1955 when he was
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The new modem, which is being produced to a Post Office
specification, can be adopted for other transmission rates
and Post Office engineers will be able to use it in planning
further extensions of the Datel Services.

The Datel services, which enable data for computers to be
transmitted over telephone and telegraph lines, are meeting o
constantly increasing demand. At present more than 250 |
industrial and commercial organisations use the services and
the number of customers is growing by about 50 per cent a |
year.

Colonel D. McMillan, ETE Director
for 12 years, and an expert
on electro-acoustics.

also appointed a United Kingdom member of the
Commonwecalth ‘I'clccommunications Board. Hc
was also appointed in the same ycar to the Court of
Dircctors of the Cable and Wircless Ltd. Group of
companics and subscqucently scrved on the Com-
monwecalth Pacific Cable, the South East Asia
Commonwcalth Cable and the Commonwcalth
Management committecs for the Commonwecalth
Telephone Cable projccts.

In World War Two, Coloncl McMillan scrved
in the Middle East and other overseas thcatres,
being twice mentioned in despatches and awarded
the 0BE. He was made a Companion of the Order
of the Bath in 1959.
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Mrs. Glynis Dyer, Repair Service Clerk at Portsmouth, answers a complaint. Note the four-tier

filing system which gives her access to the record cards of all the subscribers in her area.

At nine exchanges throughout the country specially-trained telephonists are being used
to help speed and improve the Fault Repair Service. They handle complaints from dis-
satisfied subscribers, leaving engineers free to put the faults right. Their motto is. ..

FRIENDLY AND HELPFUL

NEW system is being tried out at a
A number of Maintenance Control
Centres which is helping the Post
Office to give a speedier and more efficient
service to subscribers when they report
faults on their telephones.

For the first time, complaint receptionists—
called Repair Service Clerks—are being employed
so that they can deal efficiently and sympathetically
with every complaint. All telephonists, they are
specially selected and trained to deal with sub-
scribers who are likely to be in a most dissatisfied
and critical frame of mind.

This highly personal service, which has been
operating successfully for some time in other

By G. J. STEVENSON

European countries and in the United States, was
first tried out in Britain at Chatham and Glasgow
in 1963. Results were favourable so the trials have
now been extended to Gloucester, Portsmouth,
Swansea, Preston, Newcastle, Birmingham (Mid-
land) and Monarch in London. Some valuable
experience has already been gained from these
trials and plans are being made to introduce
Repair Service Clerk working at other large
centres.

Repair Service Clerk working consists of a
reception unit, where subscribers complaints are




attended to by the complaint receptionists, and a
test desk unit, staffed by engineers. The test desk
staff receive the complaint from the clerks, dia-
gnose the fault and then pass the details for fault
clearance.

When a subscriber whose telephone line is
controlled by a Repair Service Clerk MCC wishes
to make a complaint, he dials a complaint reporting
code. This code will in future become the national
code 151. The call is answered promptly by the
receptionists who sit at a desk specially manu-
factured by the Post Office Factories Depart-
ment, which is positioned at a high-capacity
(65,000 card) rapid-access filing unit. This
unit has four coaxially-mounted containers which
contain the record cards of every telephone
subscriber in the area and can rotate indepen-
dently. Each card records the name, address,
details of previous faults and routing and apparatus
details.

After receiving a complaint, the Repair Service
Clerk records the relevant details, with any access
information necessary, on to a fault docket. The
subscriber’s card is then extracted from the filing
system and the Clerk, while still talking with the
subscriber, makes an informed analysis of the
difficulty. Details of the complaint are then - « a0
associated with the record card and passed to the apove- The disembodied hand of a Repair Service
test desk unit for technical diagnosis and distri-  ¢jork searches out the record card of a com-
bution to the faultsmen. . plaining subscriber with a fault to report.

In earlier field trials, test desk working was g,cp, of the four tiers of cards rotates
divided between two distinct groups: Diagnostic independently. Below: Mrs. Margaret Wells, a
Testing Officers, who carried out initial testing,  py-¢smoyth Repair Service clerk, collects
and Fault Distribution Officers, who sent the work completed fault report cards from the test desk.
to the appropriate section of the field staff. This
system has not, however, proved entirely satis-
factory and a change in the pattern of organisation
is being considered.

The application of this new system depends very
largely on the size of the Maintenance Control
Centre which must have sufficient subscribers to
provide enough traffic to occupy three Repair
Service clerks in the busy hour. Three is the
absolute minimum if full coverage is to be pro-
vided and, on current average complaint rates,
the minimum number of subscribers required to
produce sufficient traffic is 30,000.

A survey of the scheme, which is now operating
in nine experimental Maintenance Control Centres,
has shown that in many instances careful question-
ing of a subscriber by a person with only a little
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A general view of
the Maintenance
Control Centre at
Portsmouth. The
special desks were
made by the Post
Office Factories
Department.

friendly and helpful approach which is adopted by

technical knowledge can produce a report which
the Repair Service clerks.

can easily be interpreted by the engineer. Every
Centre has achieved an average time-to-answer of
15 seconds—Iless than ten in some instances—and
several centres have received very favourable com-
ments from the public. There has also been a drop
in the number of service complaints received by
post.

THE AUTHOR
Mr. G. J. Stevenson is a member of the team from
Telephone Exchange Standards and Maintenance Branch
of the Engineering Department responsible for the field
trial of the Repair Service Clerk System. He joined the
Post Office in 1953 as a Youth-in-Training in the Liverpool

Subscribers apparently like and appreciate the
*

WITHIN the next seven years seven new trunk
exchanges—together costing £32 million to
build and equip—will be erected in a ring
around London at distances of between eight and
nine miles from the city centre.

Known as Sector Switching Centres, they will
be located at liford, Wood Green, Edgware,
Eltham Kingston and—probably—Croydon.
They will handle, each on a territorial basis,
trunk calls made by and to London subscribers
which are at present dealt with by a number of
large trunk exchanges in central London.

Each new sector switching centre will have
automatic switching equipment and, in addition,
will be staffed by telephonists to handle per-
ponal calls, the credit card, Freefone, alarm and
emergency services and assist subscribers when
they need help.

Setting up the new switching centres in
London's suburbs will help to overcome the
difficulty of finding suitable buildings and sites

*
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Telephone Area.

*

for new buildings and the problem created by
extensive underground cabling in central London.

The new system will simplify switching
arrangements after the old exchange letter
codes have been discarded and help to produce

a more economical, faster and more efficient

telephone service,

* * *

There are now more than 200 million telephones in
service throughout the world, of which 93.7 million
are in the United States, t4 million in Japan, { | million
in Britain, nearly nine million in West Germany and
eight million in Soviet Russia.

According to the American Telephone and Tele-
graph Company’s annual publication The World's
Telephones, which gives these figures, the most talka-
tive people on the telephone are the Canadians. They
averaged 635.6 conversations a person during the year
1966. The British average was only 127.1 conversa-
tions.

The number of overseas telephone calls rose enor-
mously. Between the United States and overseas
points, for example, 8.1 million calls were made—an
incraase of 26 per cent over the previous year.



PROMISING PROSPECTS
FOR A DIGITAL NETWORK

The Senior Director of Engineer-
ing takes a look into the future
and sees the possibility of a

wholly digital telephone network

lation (PCM) switching there seems

to be no technical reason why a future
telephone network could not become wholly
digital, with digitised speech being generated
and reconverted within the subscriber’s
terminal equipment.

After taking this look into the far future when
he recently addressed the British Council of the
European Movement’s conference on European
Co-operation In Telecommunications, Mr. J. H. H.
Merriman, Senior Director of Engineering in the
Post Office, went on to warn that the economic
viability of a wholly digital network was as yet
highly speculative.

But, in possible future situations where penetra-
tion of the telephone service was nearly 100 per
cent and where many individuals might require
two or more channels for their own domestic use
for the great variety of services that might be avail-
able, the greatest promise lay in accelerated
development of digital switching and transmission.
This development should go ahead as vigorously
as possible, backed by every justifiable resource.

Inevitably, the idea of a wholly digital network
gave rise to speculation about the pros and cons of
a rationalised network—that is, a network planned
as a whole, growing in a planned way, using com-
mon techniques for transmission and switching
and managed and directed continuously by
centralised computer complexes.

“If such a network could be achieved overnight,
the advantages would not need stating,” said Mr.
Merriman. “But that is not practical. Changes

WITH the advent of Pulse Code Modu-
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Closed-circuit television—here seen being
used at the Stock Exchange—
offers many advantages to business and industry.

take time, but that is not to say that rationalisation
should not be studied and exploited as rapidly as
practicable, bearing in mind the dramatic growth
rates in most European administrations. Advances
in telecommunications can be secured only through
patient, collaborative developmentofinternationally
acceptable technical operational standards.”

Mr. Merriman said that the accelerating growth
in demand for telecommunications services in all
well-developed countries was occurring at a time
when technology was changing rapidly and making
possible new facilities and features. To the conven-
tional and familiar telephone, telex, telegraphy,
facsimile and data services must now be added
other services in increasing variety and including

OVER
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educational television, slow-scan picture trans-
mission, radar information for air traffic control,
telemetry, remote operation of domestic and indus-
trial apparatus and reading of gas, oil and electricity
meters in homes. These services all have to be
co-ordinated into an efficient, smooth-running and
economically viable overall service that nations
expect from telecommunications systems.

This, in itself, was a sufficiently complex
problem. But growth was compound, both in
numbers and geographical spread. Planning could,
therefore, no longer be based on national needs
alone. Development had to be undertaken against
a background of world-wide needs for fast,
accurate and economically-acceptable communi-
cations. This implied increasing inter-dependence
of national plans and on this depended the con-
tinued expansion of global telecommunications
facilities. “Indeed,” added Mr. Merriman, ‘it is
quite unthinkable that telecommunications de-
velopment could be effective without the contin-

Tests being carried L

out at the new
closed-circuit
television studio at
the Engineering
Department's
Headquarters.
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These graphs show how rapidly the telephone system
has grown in Britain over the past half century.

uous interchange of development views between
telecommunications administrations.”

Mr. Merriman introduced a further warning
note when he went on to say that while new tech-
niques might seem to offer great opportunities for
improved and increased capabilities in existing
national systems, it must be noted that present
systems represented very large investments that
could not be written off prematurely. Moreover,
existing systems and services had become highly
integrated with the commercial and social struc-
tures of the countries they served. This did not
mean that a system could not be updated and
expanded more or less continuously. On the con-
trary, this process had been going on almost from
the time the first telephone network was put into
service. However, it implied that the technical,
social and economic interdependence of a tele-
communications system exercised a powerful
influence on the way it developed. Equipment
had to be capable of interworking with what was
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already there. Technically there was no great
difficulty in achieving operational compatability
through the medium of interface equipment. But
here was a dilemma since the very presence of such
interface equipment—often complex and costly—
was an obstacle to efficient and economic operation.
The alternative was to restrict certain types of ser-
vice to certain areas or to certain types of customer
but both were costly to administer and undesirable
in their social consequences.

Customer terminal equipment was perhaps
slightly less affected by the nature of the system to
which it was connected but new customer services
could not always be provided everywhere at an
economically acceptable price until the exchange
and transmission equipment was ready to provide
those services in the most efficient way. Here, the
problem again was mainly one of “interfacing”.
Special interface units could usually be provided
at the exchange to enable new services to be given
to the customer, but if the exchange equipment
could not in itself provide the new services
efficiently, the cost of the interface equipment
might be unacceptable to user and administration
alike.

Mr. Merriman went on to survey the more
specific aspects of exchange and customer terminal
equipment development and speculate on future
possibilities.

The exchange performed a vital role in the
operational and commercial viability of a network.
It had to provide a wide and complex range of
facilities and give the customer the service he
wanted with minimum trouble and high depend-
ability 24 hours a day and at an economic price.
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The introduction of micro-electronic devices has
played a very large part in the big leap
forward in telecommunications technology.

The customer had to be able to use it effectively
without knowing how it worked. He was in-
creasingly expected to set up his own calls which,
in a global environment, implied the selection of
numbers containing from 14 to 17 digits. Ad-
vanced and efficient operator assistance services
also had to be provided.

There was a large variety of types of exchanges
—manual, electro-mechanical and now electronic.
Most exchanges were basically electro-mechanical
operating at a dial speed of ten digital pulses a

OVER
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The range of 700-type telephones. Left to right: the 706, which has a facility for one press button;

the 710. fitted with four press buttons; the 746, with two press buttons and a carrying handle;
and the Keymaster—the smallest basic switchboard—with one exchange line and up to five extensions.

second. This was a highly economic method of
providing a reliable national automatic service
but, on a global basis, it was not ideal for setting
up connections at high speed through several
intermediate exchanges in different countries or
even within a country for long-distance calls. The
development of cross-bar switching systems had
gone part of the way towards providing faster and
more versatile systems more in step with the
demand for fast national and international connec-
tions. But even these left something to be desired.
The electronic systems which were now coming
along aimed at producing high-speed systems fully
capable of meeting the foresecable needs for
international connections, accompanied by a
greatly extended range of customer services.
At present the economics of electronic systems
were less attractive in capital cost than competing
electro-mechanical systems and their rate of intro-
duction could be largely conditioned by the avail-
ability of capital and the rate at which production
capacity could be built up. Their potential for cost
reduction, however, was substantial, particularly
in the area of automatic production and their

greatly reduced maintenance charges which would
enable administrations to achieve significant
economics in overall running costs. “It is now
more or less universally accepted that electronic
systems can satisfy the foreseeable future require-
ments of an exchange to a greater extent than any
clectro-mechanical system, especially in terms of
quality of service, minimal maintenance costs and
flexibility in providing new services,” added Mr.
Merriman.

Advances in electronics had led to enormous
advances in computer technology and electronic
switching techniques. Already computer tech-
nology was influencing the design of electronic
exchange systems and, conversely, the concepts of
service security and maintenance, developed during
rescarch into electronic exchange systems, were
affecting the development of continuously-operat-
ing data processing systems in vital areas such as
air trafhc control.

Switching techniques were also appearing in a
new form with the development of automatic
message relay centres and multi-access computer
complexes.

The range of repertory diallers. Left to right: the Autodial No. 10!A, which stores up to 32
numbers; the Magicall, which stores up to 400 numbers on a magnetic tape; the telephone No. 746

required with any repertory dialler; and the Autodial No. /02A, storing up to 30 numbers.



“The time has already arrived when telecom-
munications switching capabilities are affecting the
development of computer and data processing
systems,” added Mr. Merriman. “The Data Pro-
cessing Service which the British Post Office is
soon to set up is an excellent example. Switching
and data processing are becoming increasingly
intermingled, each borrowing from the other,
supplementing the other’s capabilities and widen-
ing the services available to the customer. This
should be of considerable importance to the com-
ponents industry because it should mean an
increasing demand for devices of common applica-
tion which give prospects of reduced equipment
costs as overall demand increases.”

Dealing with current development in the
switching field, Mr. Merriman said that a variation
of the TDM system was the development of PcMm
switching methods in which the digital signals
carried intelligence by coding the analogue signal
amplitude as a sequence of simple on-off pulses
eminently suited to direct transmission over lines.
rcM switching offered a system completely com-
patible with PCM transmission, with clear possi-
bilities for economies through the elimination of
an exchange analogue-to-digital interface equip-
ment at tandem points.

rcM was on order for many areas to augment
the traffic-carrying capacity of local junction cables
and it was a logical step to extend its use to greatly-
improved cross-city trafic through tandem ex-
changes in which the switching of the channels is
carried out in the micro-second time scale of the

rcm signal itself and not in the ten impulses-a-
second time scale of the subscriber’s dial.

All recent and projected developments in the
design of new exchange systems had two main
objectives: the provision of fast and reliable ser-
vices on a world-wide basis; and the provision of
new facilities for users and for the improved
management of the network by the administration.
The first objective was closely linked with the
development of new systems based on electronic
controls operating on the switching network. PCM
switching could be expected to develop to include
a wide range of applications, especially in the field
of high-speed data transmission between computer
complexes and between subscribers to centralised
data processing centres.

The second objective was linked to the increasing
use of computer-like controls of switching net-
works. These controls would not necessarily be
computers but they would draw heavily on prac-
tices common in the computer world. The use of
stored-programme control techniques, for example,
could eventually greatly facilitate the introduction
of new facilities more or less on demand and, if
necessary, simultaneously over the whole of a
switched communications system. Exchanges of
the future might well provide on an increasing
scale a generalised communications facility, fast in
operation and able to provide a wide range of
customer requirements more or less on demand.

“The present distinction between speech and
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An engineer tests
the multiple con-
nection of wires at
the back of a new
crossbar switch.
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digital transmission could become increasingly
blurred, eventually merging into a state where the
nature of the signal to be transmitted will be of

little significance to the telecommunications
administration,” said Mr. Merriman. ‘“For the
ordinary residential subscriber, push-button tele-
phones may be expected to replace dial telephones.
A typical household could, in the long run, expect
to be connected to the communications system by
a general-purpose connection able to handle almost
any kind of transmission from colour television to
facsimile reproduction. This same connection
could also be able to interrogate the gas and
electricity meters automatically without the inter-
vention of the customer.”

Technologically, current developments opened
up tremendous possibilities. People might be able
while away from their homes to control their
domestic heating and cooking systems, to receive
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Checking a circuit on the electronic common equip-
ment of an incoming trunk register-translator.

or leave recorded messages and keep watch over
children, invalids or old people. They might be
able to use the home television equipment to
obtain visual displays of consumer goods at a
suppliers depot by keying special codes into a
remote computer system; to pay their bills through
a computer organised banking system; to use a
facsimile system to obtain national and local news
services, to place shopping orders and confirm
travel and theatre bookings; to consult public
records and obtain information about public
utilities and services; and to obtain access to a
public library system of references.

For the business subscriber, the present
specialised private automatic branch and manual
switchboards might give way to a general purpose
facility which would provide both private extension-
to-extension facilities and public exchange con-
nection facilities by way of electronic equipment
located centrally in public exchange buildings and
serving many subscribers with complete privacy.
Time-consuming and costly alterations to the
facilities at present provided by the local private
branch switchboard might disappear and be re-
placed by an order to the telephone administration
to alter the programme allotted to the user in the
centralised equipment. The need for private
telephone operators might be largely reduced by
direct inward and outward calling to and from
extension telephones with a wide range of inter-
extension, code calling, paging, dictation, transfer
and conference facilities. Switchboards would be
replaced by consoles easily operated by a clerk who
would also do other work. Key-phones and inter-
office viewphones would become available fairly
quickly.

“Combined data and speech equipment will
become available for alternative communication by
keyset or console to a distant computer complex or
by speech in the ordinary way,” Mr. Merriman
added. “Business organisations with common
interests should be able to pool their requirements
to set up economically viable specialised data
centres on a multi-access basis. Typical possibilities
are centralised data banks available to public utility
services and giving data on forward planning of
development areas, current road programmes and
so on, medical banks for doctors and consumer
marketing data for producers.”



Mr. Merriman said that broadly, therce were two
switching requirements: local switching and
through switching. This division offered oppor-
tunities for developing many of the possible new
services fairly quickly. Zone and transit centres—
or their equivalents—were relatively few and could
more easily be supplemented and eventually
superseded, by new systems which offered faster
and more flexible services without an undue eco-
nomic penalty often completely in step with growth
in demand and the need to replace old equipment.

Group centres offered somewhat better oppor-
tunities for early modernisation than did local
exchanges. This led to the further possibility that
the Group Switching Centre could become the call
processing centre for several local exchanges, thus
enabling many customers to obtain access fairly
soon to the more advanced services made available
through the introduction of centralised electronic
data processing equipment at the Group Switching
Centre, backed up by wide band data links between

sk
Tests being carried out on multiplex com

mon
equipment for one of the 24-channel PCM systems
which were recently put on trial in Britain.
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.“ESSENTIAL FOR PROGRESS” .

“TELECOMMUNICATIONS is probably the
most important of all branches of communica-
tion,” said the Postmaster General, Mr. Edward
Short, when he opened the Conference.

"It provides the nations of the world with the social,
business, intellectual and other links essential to the
happiness, prosperity and progress of mankind.
Good telecommunications are essential to the health
and cohesion of a modern community, whether a
single nation or a community of nations such as is
emerging in Europe.

“The best way of tackling the problem created by
the inexorable growth of traffic is to marshal all the
skill and science at our disposal into studies of the
very essence of communication so that we can break
through into new techniques. Out of such studies
already have come pulse code modulation, lasers and
holography. There must be others. Otherwise, with
the very rapid growth of telephone and telex traffic,
the call for more television channels. broadcasting,
closed-circuit programmes for education as well as
entertainment and the growing demand for high-
speed data services, we will have difficulty in keeping
our capacity ahead of demand.”

. . . . L] . L] . . . . L] .

lozal and group exchanges.

“Today,” said Mr. Merriman in conclusion,
“‘telecommunications administrations have to face
two tremendous trends: the explosive growth in
demand for services and the dramatic possibilities
springing from accelerating technology. Each alone
presents difficulties. Together they represent chal-
lenge and opportunity. Technological limitations
no longer set limits to what may be done. The task
of a telecommunications administration in looking
to the future is to judge how to deploy its skills and
resources—human and material—so that techno-
logical opportunity may best be harnessed in the
service of the community.”

* * *

The Post Office is experimenting at a tele-
phonist training centre in London with micro-
motion-film analysis as part of a comprehensive
study of telephone switchboard operating. The
use of this technique—believed to be the first
time such a system has been tried anywhere in
the world—makes it possible to study in great
detail the operating processes involved in
handling calls on switchboards.

The first resuits of the experiment are en-
couraging and already demonstrate its value
in simplifying operating procedures and generally
streamlining the method of connecting calls
from the public.



Telecommunications Statistics

In this issue the figures presented are for the complete financial year to 31st March, 1967, compared with
those for the two previous years.

Year ended
31 March, 1965

' Year ended Year ended ‘
1 31 March, 1967 | 31 March, 1966

The Telephone Service at the end of the Year \ }
Thotal telephones in service .. o 11,392,000 10,720,000 9,980,000
Exclusive exchange connections 5,576,000 | 5,241,000 4,853,000
Shared service connections 1,356,000 | 1,294,000 1,177,000
Total exchange connections .. 6,932,000 | 6,535,000 6,030,000
Call offices 74,511 74,629 74,764
Local automatic exchanges 5,838 5,687 5,592
Local manual exchanges 259 342 437
Orders in hand for exchange connections 220,800 227,100 175,000
Work completed during the year
Net increase in telephones 672,000 740,000 615,000
Net exchange connections provxded ! 747,000 808,000 694,000
Net increase in exchange connections ; 397,000 505,000 410,000
Traffic
Effective inland telephone trunk calls
(inc. SV effective) . . 930,000,000 841,000,000 736,000,000
Cheap rate inland trunk calls 207,000,000 186,000,000 161,000,000
Overseas telephone calls:
European Outward . *8,532,000 7,045,000 5,779,000
Extra European: Outward . *803,000 641,000 537,000
Inland telegrams (including Press, Servxce, Rail Pass
and Irish Republic) . . ‘ 9,968,000 10,892,000 11,610,000
Greetings telegrams .. ‘ 2,472,000 2,575,000 2,592,000
Overseas telegrams: |
Originating UK messages e 6,197,000 7,192,000 6,928,000
Terminating UK messages .. ‘ 7,201,000 7,180,000 6,864,000
Transit messages L 5,940,000 5,635,000 5,304,000
Inland telex: i
Metered units (including Service) | 203,000,000 } 173,000,000 161,000,000
Manual calls (including Service and Imsh ?
Republic) . .. 112,000 80,000 121,000
Overseas telex calls *12,899,000 10,630,000 9,110,000

Figures rounded to nearest thousand. *Figures estimated.
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Two new AE| factories at Kirkcaldy and Glenrcthes in Scotland —
another in Lower Sydenham and expansion at Hartlepool. One
million square feet of new factory space added in just 12 months
— asigniticant increase in productive capacity which is already
playing a major part in stepping-up the output of AEl's Tele-
communications Group to meet the huge demand from the
British Post Office.

More space means more staff and AE| has already trained over
two thousand people in the varied and intricate skills required
for making telephone switching equipment and instruments.
Within ten months of building starting, the Kirkcaldy factory was
actually producing complete telephone switching racks. Within
nine months in the Glenrothes factory, telephones and other
ancillary telephone apparatus were being produced in substantial
quantities.

These are the steps which AEl is taking to meet home and over-
seas demands for telecommunications equipment.

The new 258,000 5q. ft. AEI telephone exchange
equipment factory at Kirkcaldy, in Fife

A view of the vast rack wiring sections in the new
faciory at Kirkcaldy.
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Maintenance Problems?

When Rate Book spares are URGENTLY required ask us for QUICK

delivery of:—

1) C.V. types valves and semiconductors.

Field and subscribers telephones and component parts.
Frequency filters, coils of all types, ringing converters etc.
Line laying apparatus and tools.
Switchboard and M.D.F. components.
You name it, we want to serve.

TIME MEANS MONEY

R. GILFILLAN & CO. LTD,,

98 DOMINION ROAD, WORTHING, SUSSEX.
CABLES GIL Worthing TEL. 8719.

Lecading clectrical and c¢lectronic manufacturers use Ersin Multi-
core Solder tor reliability. Made from only the purest tin and lead
plus five cores of extra active non-corrosive Ersin fux. Available TH I I I."

in over 400 spccifications, there is an Ersin Mulucore Solder to ERE S AN ERS N MU CURE
suit your individual production requirements,

Savbit Alloy

Ersin Multicore Savbit Alloy is
specially made to overcome the
rapid pitting and wear of solder-
ing iron bits. A precise amount
of copperis added to prevent the
copper of the soldering iron bit
being absorbed into the solder
alloy: this climinates the need
for frequent resurfacing of the
bit, whose life is prolonged up to
ten times. Because the soldering
iron bitiskeptin good condition
soldering speed and cfficiency
are increased.

Ersin Multicore Solder is shoun
being uscd ot the Erith factory of
Submarine Cobles Lid., in the pro-
duction of a submersible rcpeater
designed to last for a minimum of 20
years under the sca without attention.

xvi

for quick, easy
faultless
soldering

SOLDER FOR EVERY PURPOSE
WHERE PRECISION SOLDERING
IS REQUIRED

Engincers and technicians are invited to write
on their Company’s letterheading for
“*MODERN SOLDERS?” containing data on

melting points, gauges, alloys, ctc. s

MULTICORE SOLDERS LTD. 5

Hemel Hempstead, Herts.
(Hemel Hempstead 3636)

1966



Solid State
U.H.F. Fixed Statio

for 450 to 470 Mc/s

The Pye F450T u.h.f. base station has a fully
transistorised transmitter and receiver, for
maximum reliability and minimum size.

The equipment is frequency-modulated, operates
from 450 to 470 Mc/s, with 40 to 60 kc/s channel

spacing, and is suitable for use with mobile
and Pocketfone radiotelephones.

* Choice of control systems.

*% Elimination of relays in transmitter with the
exception of aerial changeover.

5 Output stage protected against “no-load’

condttions.

s High-stability receiver squelch
circuit eliminates background
noise in the absence of a signal. .
%% 4W nominal r.f. output.

*k Remote controi facilities.

Pye Telecommunications Limited, Cambridge, England. Telephone Cambridge 61222, Telex ¥1166
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SIX-IN

AUTOMATIC

WIRE-STRIPPING
MACHINE

Powered by compressed air at 6 to 9 atmospheres.
* Capacity: at least 3,600 operations per hour.
* Strips 0.4-0.6mm wire without adjustment,

* Adjustable stripping length between 3mm and
Imm.

* Strips single-conductor as well as multi-strand
wires,

"”""‘"‘")Kj For further details write to:

Cﬁ Henri Picard & Frere Ltd,

BGRF-" 34/35 FURNIVAL ST., LONDON. E.C.4.

Ref: 36650 Price £95.

Offers deliveries as short Offers extensive design Fields of application Please write, giving full
as 2 months for design facilities, including include carrier telephony, technical specifications
and supply of small computer programmes, - telegraphy, and data or for-pamphlet 1232/PJ

iti i issi to:
quantities. for frequency filters, transmission.
attenuation equalizers, Barr and Stroud Ltd.,

; Anniesland,

delay equalizers. Glasgow, W.3.

Tel: Jordanhill 9601
Telex: 778114 ,

London Office: 1 Pall Mall East, SW.1., Tel: 01-930 1541, Telex: 261877
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711 SERIES
OSCILLOSCOPES

( A - = ot 2 : Tnnanfh
@ s T i 7

The 71 Series portable Transistorised Oscilloscope features plug-in X and Y modules and 10cm x écm
display. The Display Unit (7100) contains a short mesh-screened c.r.t. operating at 10kV for high
writing speeds.

VERTICAL DEFLECTION HORIZONTAL DEFLECTION
1YI—30MHz Single Channel IX1—Wide Range Time Base
[0mV/div. d.c.—30MHz Sweep Range 0.2us/div—5 sec/div.
ImV/div. I0Hz—5MHz Magnifier X10 for 20ns/div.

Signal delay All normal trigger modes plus Single Shot
1Y2—30MHz Dual Channel IX2—Sweep Delay Time Base
[0mV/div. d.c.—30MHz Channel | and 2 Main Sweep 0.2us/div.—0.5 sec/div.
ImV/div. 10Hz—5MHz Channel | Delay Range |0us through 0.5 sec
Signal delay Bright-up ‘strobe’

IY7—I5MHz Single Channel IX6—General Purpose Time Base
50mV/div. d.c.—I5MHz Sweep Range 0.2us/div.—0.5sec/div.
5mV/div. 5Hz—IMHz Magnifier X5 for 40ns/div.

Typical size and weight of a 71 Series Oscilloscope is Height 6.5”, Width 13.8” Depth 16.3”,
Weight 2841b.
DYNAMCO LIMITED

Dynamco House . Hanworth Lane . Chertsey . Surrey
Telephone Chertsey 2636

DYNAMCO
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The tried, tested and performance-proved
Redette range of connectors by McMurdo
bring you big-value quality-plus! All
moulded in rugged DAP with hard gold-
plated contacts plus the choice of 16, 26,
38 and 52 way versions. Plus the protec-
tion of hard-wearing plastic covers now
available, with two-way cable clamp and
flexible plastic shroud to guard chassis-
mounted plug-pins and help polarisation.
Plus the secure latching of strong retaining
clips. That's the quality-plus-value you get
with McMurdo's Redette connector range!
Send now for details.

THE McMURDO INSTRUMENT CO. LTD
RODNEY ROAD, PORTSMOUTH, ENGLAND
TELEPHONE 35361 TELEX 86112

wide range communications receiver

PRIMARY FEATURES:

® | .F. SELECTIVITY: Overall bandwidth continuously
variable within the limit ot 1.3 kHz and 6 kHz and
narrowed to 50 Hz when using the 100 kHz crystal
filter.

® VERSATILE TUNING: Incremental control allows
tuning to within one kHz with main tuning standard-
ized against internal crystal calibrator.

® CRYSTAL CONTROL: Instant changeover to
crystal-controlled operation with rapid selection of
up to eight spot frequencies.

® HIGH STABILITY: First and second oscillator
circuits can be crystal-controlled for high stability
operation.

® SENSITIVITY: Better than 3 microvolts for a 15 dB
signalto noise ratio.

® RECEPTIONMODES: Accepts C.W, A.Mand S.S.B
modes.

Compreheasive technical data available from:
Eddystone Radio Limited, Eddystone Works,
Alvechurch Road, Birmingham 31.
Tetephone: Priory 2231. Telex 33708

A MARCONI COMPANY LTD/ED3?
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SOLDERING
EQUIPMENT

Rage. Trade Mark)

PREFERRED BY THE EXPERT

Hlustrated.
Lé4 on
continuous
bench work.
Photograph by courtesy of
Thorn Electronics Ltd.
Apply direct to:
ADGOLA PROD“GTS I-TD- Telephones:
ADCOLA HOUSE 0l. 622-0291/3
GAUDEN ROAD Telegrams:
LONDON S.W.4. SOLJOINT. LONDON, S.W.4.

XX1




WE PROVIDE A GOMPLETE SERVIGE FOR
THE DESIGN AND MANUFAGTURE OF
ELECTRONIC EQUIPMENT & GOMPONENTS

Whiteley Electronic Equipment and Components are designed and
precision-built in the Company's own factories. Every operation is
strictly controlled, every part is rigorously inspected and tested. Noth-
ing is left to chance—hence Whiteley’s enviable reputation.

WHITELEY ELEGTRIGAL RADIO GO. LTD.

MANSFIELD . NOTTS . ENGLAND . Telephone: Mansfield 24762
London Office: 109, Kingsway, W.C.2. Telephone: Holborn 3074

ortunity ,
pP toblow!
== LLL c

<]

e S (9 .
—HHFo—

We also supply cables 1o most countries akroad. Connollys (Blackley) Limited Cable Division
Blackley, Manchester 9. Tel: Cheetham Hill 1801

I

Want to make a hit? then swing to Connollys for yourcable needs.

NI



C.R.E.l. (LONDON)
HOME STUDY COURSES

IN ELECTRONIG AND NUGLEAR
ENGINEERING TEGHNOLOGY

Special programmes for CITY & GUILDS OF LONDON INSTITUTE TELECOMMUNI-
CATION TECHNICIANS' SYLLABUS (Subject No. 49 and ADVANCED STUDIES
Subject No. 300).

THE COURSES OFFER A WIDE RANGE OF PROGRAMMES VARYING IN SUBJECT
AREA AND DEPTH, AND REPRESENT THE HIGHEST LEVEL OF HOME STUDY
TECHNICAL EDUCATION. THEY EFFECT AN IDEAL ALIGNMENT OF EXPANDING
KNOWLEDGE WITH CAREER SHAPING PROGRESS.

C.R.E.I. enjoy high level recognition and, in the United States, many of the
leading industrial and scientific organisations subsidise C.R.E.l. programmes for their
employees.

In the United Kingdom, C.R.E.l. courses are approved by H.M. Forces and are
available to Service personnel under the Forces Correspondence Course Scheme.

C.R.E.l. courses covering City & Guilds Advanced Studies in Telecommunica-
tions and Electronics (No. 300) have also been approved by the General Post Office
for sponsored employees.

HOME STUDY COURSES AVAILABLE IN

Electronic Engineering Technology  Nuclear Engineering Tech-
nology ¢ Automation ¢ Mathematics for Electronic Engineers e
Radar ¢ Servo Systems e Telecommunications Technicians®
Syllabus (City & Guilds Subject No. 49) Advanced Studies (C|ty
& Guilds Subject No. 300)

Write for FREE brochures
C.R.E.l. (London) Dept. PTJ 5, Walpole House, 173/176
stating your field of interest to: Sloane Street, London S.W.1.

(International Division of Capital Radio Engineering

Institute, Washington, D.C.)
.}
R i
Address
y

The Post Office Telecommunications Journal is printed for Her Majesty’s Stationery Office by the Swindon Press Ltd., Victoria
Road, Swindon, and is published quarterly in December, March, June and September by H.M. Postmaster General at the Post
Office Headquarters, London, E.C.1.



G.EC.

latest

New transcontinental route with
8 terminal/intermediate switching stations
and 60 repeater stations.
=== Other main routes for which
G.E.C. equipment is in use =
or has been specified. Ng
@ Terminal & Intermediate switching stations.

MEEGA

G.E.C. (Telecommunications) Ltd. of Coventry, England is proud to have been selected, in the
face of intense international competition, to supply the new 2000 MHz transcontinental micro-
wave communication system linking eastern and western Australia.

The system, worth $8,000,000 Australian dollars and one of the longest civil microwave links
in the world, will be in service in 1969, By this time, telephone traffic over the 1500 mile route
linking Perth and Adelaide—as far apart as London and Moscow-—will amount to about one
million calls a year. Initially, the system will provide two bothway radio bearer channels, one
main and one standby, with a capacity of 600 telephone circuits. The standby channel 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.

The completely semiconductored equipment, with its inherent advantages of greatly improved
reliability, lower maintenance costs and substantially reduced power consumption, enables
the many advantages of solid-state techniques to be fully exploited and offers particular
advantages in countries where access to remote stations is difficult. Furthermore, the stand-
ard equipment is being specially modified to enable wind-driven generators to be used for
the main source of power, with standby diesel generators, at isolated unattended repeater
stations which can be as far as 400 miles from the nearest maintenance centre.

This new link will be the biggest single contribution made by G.E.C. to Australia’s telecom-
munications network. Similar links supplied by G.E.C. of England already connect centres in
five states.

Takes telecommunications
into tomorrow

G.E.C. (Telecommunications) Ltd.
Telephone Works, Coventry, England

oy
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