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TheThorn Ericsson operator’s console
is a remarkable piece of engineering

It is compact, versatile
and very practical.

It can be positioned wherever
it serves you best.

Designers can design round it
or it will sit happily on a desk.

It adds a touch of elegant efficiency

to any reception area.

It is completely automatic and gives the operator fingertip
control of the superb ARD 562 PABX.

This exchange can be equipped with as little as 10 PO
lines and 60 extensions and can be extended up to 100 P@
lines and 540 extensions and from the moment it is
installed you begin to save money.

You save on floor space

Compact as well as flexible, the ARD 562 needs less space
for equipment and the addition of more exchange lines
extensions or facilities can be simply a matter of jacking in
prewired relay sets.

You save on STD time
Swift dependable service cuts down waiting time while

THORN L

THORN

ERICSSON

PABX Divisien

Thorn Enesson
Telecommunicalions (Sales) Ltd
Viking House. Foundry Lane
Horsham. Sussex

Telephone Horsham 64166

ONE HUNDRED YEARS OF

TELEPHONE DEVELOPMENT

‘Barred’ extensions can prevent expensive unauthorised
trunk calls (take a look at your phone biil).

You save on operator’s time

Designed to deliver maximum efficiency with minimum
effort this PABX will often allow operators to have time for
other duties. Your operators work faster and stay happier.

Start to save money now

The Thorn Ericsson ARD 562 {or its smaller version

ARD 561) is available on leasing, rental or outright purchase.
Let Thorn Ericsson take 2 good look at your special tele-
communications requirements - it won't cost you a penny.
Write, ring or clip this coupon for all the information you
need for the next move. Act now.

PABX Bivision, Thorn Ericsson, FREEPOST, Horsham, Sussex |

No need for stamp

| Name - =
Please send details of ARD 562 and other PABK's O |



‘When buying a
distribution frame,
it helps if you can
buy it complete’

Not just the ironwork, but the total pack-
age, which we can supply.
We offer one or all of the following as required.

The basic frame- work with:—

* jumper rings * fuse mountings
* guard rails * fanning strips
* wall brackets * lighting protectors

* connection strips * jacks test etc.

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

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

*Tie Bars * Clamps
* Cable Runways * Brackets
* Bus Bars etc.

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

If you'd like to know more, dial Stonehouse (0453-82)
4341 and ask for Geoff Streets (Commercial Manager) _.zf
who will forward catalogue and details on request.
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Ryeford Works, Stonehouse. Gloucestershire GL18 3HE
Telephone: Stonehouse (0453-82) 4341

QS Cableways Limited

We currently supply to: BPO Plessey - Standard Telephones and Cables - GEC - Pye
TMC Thorn Ericsson - Cable and Wireless - International Aer Radio



Ferranti and the Post Office.
A seven year success story.

Seven years ago we designed our 206D edge
-.connector for electronic telephone exchange
equipment. It won Post Office Approval to
Specification D234 3.
These connectors are stillin use and they're
still giving reliable service 24 hours a day.
Our 206D connector has other attractions
too. The wrapping post and spring contact
are allin one piece that can be removed from
behind without even disturbing the printed
circuit board. And it has a very low insertion and
withdrawal force, like all Ferranti connectors.
12 and 18 pole single sided, 12+12 and 18+18
poledoublesided contacts areavailable. Spacing
.200” (5.08mm). '
Ferranti Limited, Connector Sales,
Dunsinane Avenue, Dundee DD2 3PN, Scotland.
Tel: 0382 89321 Telex: 76166.

FERRANTI

The better connector
DS/T298
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It’s a small world

Today, maybe. But it didn’t start
that way. Communications are the
key to a shrinking world. But before
the arrival of the telephone, sheer
distance was the greatest barrier to
effective world communications. The
many facilities provided by modern
telecommunications have helped to
shrink the world still further. Even the
telephone instrument is smaller and
lighter—thanks to STC.

STC's capability worldwide takes
in the development and manufacture
of national and international tele-
communications transmission
systems, including submarine

Standard Telephones and Cables Limited
A British Company of ITT

telephone cable systems,
transmission terminal equipment,
monitoring and testing apparatus and
associated electronic equipment;
public and private telephone
exchange switching systems,
telephone instruments and audio
products; communication cable,
equipment wires, marine and
hydrospace cables and related

-products; and marine radio

equipment and navigational aids.

Standard Telephones and Cables
Limited, 190 Strand, London
WC2R 1DU.
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THE ELECTRONIC
TELEPRINTER

ThelTT 2300 Teleprinter
is a quality investmentdhat
starts paying off the moment
it is installed. And it promises
arapid return on investment
capital. .

The ITT 2300 is a superbly
designed teleprinter that's as
compact as a typewriter and
just as easy to handle. It has
many more operating features

than conventional electro
mechanical machines. This
machine is electronic which
means that the design has
reduced to the very minimum,
the number of mechanical
parts for increased reliability.
Maintenance is greatly
simplified too. And'expensive

spares holdings are minimised.

With integrated telex and

private wire facilities, the

ITT 2300 works on all known
telex systems throughout the
world and meets international
technical and safety standards.

ITT Creed Limited,

Crowhurst Road, Hollingbury,
Brighton, BN1 8AL, England.
Telephone: Brighton 507111.

ITT 2300

¥
e e
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why don’
you? talk
to us

About communications, either on V.H.F. or U.H.F. Rank
Telecommunications are the people to talk to, and rest
assured they will talk back, and talk sense. Two units
allow you choice of equipment to maximise your ability
to communicate, easily and effectively.

The U.H.F. Personal Transmitter/Receiver

19 ounces of instant communication, a tried and tested
unit that has been proven in many demanding and :
adverse situations. This equipment has remarkable ‘
performance and exceptional reliability. The Rank U.H.F.
receiver transmitter has high transmitter output, high
receiver sensibility, a built in antenna, and three switched
channels. Simple controls, just three, eliminate operator

confusion, and a clean contoured casing make for easy \/ '
handling in use.

The Mitre

Short for Miniaturised Individual Transmitter, Receiver
Equipment, the Mitre is a breakthrough in personal
transceivers, reliable and, a truly pocket size 4 channel
V.H.F. transmitter receiver, smaller and lighter than any
comparable equipment.

Send today for detailed literature on these two
remarkable pieces of communication equipment.
And let’s start talking. -

RANK TELECOMMUNICATIONS

Phoenmx Works , Great West Road, Brentford , Middiesex TW8 SAF
Telephone : 01-660 1212. Telex:22752. Cabites: Pullinco London

| Please send me details of your communications equipment.

Name 7 ~ Position

Address




SIEMENS

1

 Model 1000 electronic
teleprinter. A breakthrough
in telex technology.

Siemens extensive research into communication problems brings more
efficiency to telex and great opportunities for increased use of this service.
With the Model 1000 the delay between receiving telex messages and
delivery to the addressee is minimised with the teleprinter being located in
the offices.

Specially developed miniaturised circuits replace several thousand
conventional electronic components. The compact British made Modef 1000
offers potential users a system which makes telex a more attractive
proposition. '

The Model 1000 teleprinter also improves working conditions.
Operators are not harassed by constant machine chattering, eliminating the
need for a separate telexroom. The Model 1000 teleprinter is substantially

‘quieter than conventionalmachines. Keyboard ‘feel’ has been engineered
into the machine to ensure thatit's easy to work with. The Model 1000 makes
- available a wide range of facilities.

For full details of Siemens Model 1000 electronic teleprinter contact:
Mr. Stevens, Communications Division, Siemens Limited,

Great West House, Great West Road, Brentford, Middlesex, TW8 9DG.
Telephone: 01-568 9133 Telex: 668373. (From August our address will be:
.Siemens House, Windmill Road, Sunbury-on-Thames, Middx., TW16 7HS.

“lelephone: Sunbury-on-Thames (09327) 85691 Telex: 8951091.)

Inthe world of international
communications
‘Siemens has the answer.







teleprinter noise?

then fou need our acoustic hood

In a busy office a teleprinter can sound like a pneumatic road drill.
Which is winy we developed the Boyden S.T.K. Acoustic Hood. To reduce
teleprinter noise and bring peace and quiet back into your business life.

Specifically for use with Post Office Type 15 models the Acoustic Hood
not only reduces teleprinter chatter dramatically, it is also designed
for operator convenience.

A large front flap, with built-in lectern, allows unrestricted keyboard
operation.

The fully detachable top means roll changing is still as easy and the
top is self-locating when refitted.

Special non jam paper tape channels are
built in and there is even a paper deflecter
for use when external paper feed systems are
fitted. Naturally, our Acoustic Hood is
compatible with other Boyden Telex
accessories,

The Boyden S.T.K. Acoustic Hood is a
lightweight unit which, after exhaustive
tests, is Post Office permitted for use
on all P.O. Type 15 units.

Write, phone or better still, Telex for
more details.

We’ll show you just how quiet and peaceful life can really be.

boyden

Boyden Data Papers Ltd.. 5 Commerce Way. Waddon, Craydon CR3 4PN. Telephone 01-686 1051-6 Telex 25394

Company — A

Address . = —

POTJ/IO/76
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Business
sense
prevails

In a business that is investing £1,000 million a year to cater for
growth and future needs, it is clearly vital to explore every possible
avenue for avoiding unnecessary or untimely expenditure. Thus it
was, in November last, that the Post Office was able to reveal
savings on forward orders for telephonc exchange equipment
amounting to £220 million over four years, which were made
possible by new methods of measurement and analysis of exchange
equipment usage.

Any major decision of this kind, of course, is not without its
implications. Concern among equipment suppliers about effects of
the Post Office savings on the telecommunications industry led the
Secretary of State for Industry to commission an independent
enquiry into exchange equipment ordering by Mr Michael Posner of
Cambridge University.

In confirming that the Post Office’s decision was justificd, Mr
Posner’s report is also a vindication of good business sense. The
results of his enquiry endorse the Corporation’s endeavour to save
money both for taxpayers and customers by cutting back on orders
which it believed to be unnecessary, accepting that it would be bad
business practice to increase any orders above the levels announced
to suppliers last November. Two suggestions put forward by Mr
Posner, however, which he considered might help alleviate
employment consequences in the supplying industry, have been
carefully examined by the Post Office.

One suggestion was that future orders for clectromechanical
Strowger equipment should be concentrated in the carly years of
the ordering programme, although Mr Posner recognised the

practical problems in bringing these forward. At the Government’s

request, the Post Office considered the possibilities that Strowger
equipment orders worth £3 million and due to be placed in 1979/80
should be awarded to one company in the current ycar without
competition. The three other firms which supply Strowger
cquipment, however, indicated that they felt obliged to object to a
non-competitive contract of this type. There the matter must rest.

The Post Office was unable to take up Mr Posncr’s sccond
suggestion, that the economic yardstick - known as the Test
Discount Rate — applying to the purchase of Txe4 electronic
exchange equipment should be modificd to enable the Post Office
to increase its orders in this area. Even if it were appropriate to
modify the standard Test Discount Rate which was set up in a
Government White Paper for this particular purpose, the fact is that
the Post Office is to double the number of electronic exchanges in
service during the next five years.
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IN RECENT years it has become
increasingly obvious that a small but
significant proportion of data users in
the United Kingdom wantsrapid access
to technical and scientific information
held on American databases, as well as
other transatlantic computer facilities.
A pharmaceutical company, for exam-
ple, might want information on the
biological effects of drugs, a user of
time-sharing services could require
access to the appropriate processors in
the usAa, or a multi-national concern
might wish to link its computers in
America with terminals in Britain.

To meet needs of this kind the Post
Office has set up a transatlantic
database access and remote computing
service. Its introduction followed the
successful negotiation of operating
agreements with Western Union
International, one of the authorised
International Record carriers, for
interconnection with the large TYMNET
inter-State computer services network
in the Usa.

Introduced on a trial basis in Feb-
ruary, the new service enables users of
Post Office Datel 200 equipped with
suitable terminals to gain access to the
databases and teleprocessing systems
connected to the TYMNET network.
Similarly, American customers will be
able to access databases in the UK.
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Currently, information is available to
UK customers on a variety of topics
which include chemistry, engineering,
medicine, patents, transport and the
weather. Some database vendors in the
network offer services covering a wide
range of subjects, while others are
within a specialised field, and the Post
Office service has already attracted
more than 80 customers, including
universities, research organisations,
medical authorities, chemical manu-
facturers and libraries.

Data transmission services from Bri-
tain to the usa using the public
switched telephone network have, in
fact, been in operation since 1965,
when the International Datel 600 ser-
vice was established. The structure of
communications and regulatory
restrictions in America, however,
meant that services could be offered
only by its established international
record carriers, special arrangements
for data being provided over operator
controlled dedicated circuits.

Since those days of the early and mid
1960s, international data transmission
requirements have mainly been met by
thesetting up of customers’ private line
networks leased from administrations.
On a national basis, demand for data
transmission facilities grew and, in the
usa in particular, reflected develop-

Database
access

spans the
Atlantic

BG Bayross

ments in the computer industry. In
addition there was significant expan-
sion in the availability of scientific and
technical information which, by the
late 1960s, had reached such propor-
tions that files of references were
beginning to be made computer-
readable.

This led to the advent of databases.
Broadly, databases can be classified
under two categories — databanks and
bibliographic files. Databanks are
machine readable collections of ulti-
mate information on, for example,
flight reservations and money transac-
tions, whereas bibliographic files are
machine readable collections of inter-
mediate information, such as indexes
of selected articles from a wide range of
publications.

It was against this background of
developments that Tymshare was
founded in 1965 in the usa, becoming
the first independent commercial ven-
ture into the computer time-sharing
industry. Initially, Tymshare’s cus-
tomers had to rely on the public tele-
phone network for access to its compu-
ter resources, but the company later
developed communications processors
and interconnected them via leased
carrier facilities.

The resultant communications net-
work was further enhanced by instal-



By means of the new Post Office service,
an operator at a major London company
uses a terminal to obtain information
held on a database in the United States
of America.

ling a central control, known as a
“Supervisor’”, which enabled users to
communicate with any one of several
computers that were connected to the
network.

Shortly afterwards the National Lib-
rary of Medicine, secking a means of
providing the communications portion
of its bibliographical retrieval service
to nationwide users, became the first of
a number of joint-users connecting
more than 50 non-Tymshare comput-
ers to the network.

As Tymsharc’s cwn activitics con-
tinued to grow — it operates some 50
computers in the usa-— and as
both the company and its joint-users
wished to expand their services, a sub-
sidiary known as TYMNET Inc was estab-
lished to provide inter-State common
carrier services in the USA.

In the new Post Office service, UK
customers gain access to the TYMNET
network by first dialling a telephone
number connected to Post Office
facilities in London which request the
user’s terminal to give its User-
name — a code allocated by the Post

Office to permit access to a chosen
database or processor. This code is also
used for routing purposes, and UK cus-
tomers therefore require separate
Usernames to gain access to each sys-
tem in the network.

When the Username has been given,
the connection is automatically
extended over a cable bearer circuit to
TYMNET’s “Supervisor’ central control
in the usa which checks the User-
name against a Master User Directory
(Mup) at Cupertino, California, to
determine the required database. The
“Supervisor” then requests the UK
terminal to enter its Password (a code
chosen by the customer), the purpose
of which is to confirm the validity of
the caller and to provide security
checks.

Once this “logging in” procedure has
been correctly completed, the connec-
tion is extended to the host computer
or database, where further ‘“logging
in”’ may be required. At the end of the
call, the customer “logs out” of the

Mr Jeff Newell, of the External
Telecommunications Executive’s Customer
Services Group, adds details of a new
customer to the database access service by
keying in the Username and Password on
a data terminal for transmission to the
Master User Directory in California.
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The data concentrator at Tymcom’s office in West London is set to enable the
Post Office to gain access to the TYMNET network.

network and terminates the telephone
connection to the London centre. By
Limiting details of a Username and
Password to authorised personnel of
the customer, unauthorised use of the
service 1s prevented.

In the vk, the service is run and mar-
keted by the Post Office although, for
technical expediency, the data concen-
trator is installed at the Brentford,
London, office of Tymcom Ltd, the tk
subsidiary of Tymshare. Requests for
service are handled by the Customer
Services Group of the External Tele-
communications Executive, which is
also responsible for updating the mup
with details of Usernames, Passwords
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and unique Host Numbers which are
allocated to each host on the TYMNET
network. During call set up a valid
Username is matched against the
appropriate Host Number in the MuD
to determine the objective host.
When the service was introduced a
customer paid a flatrate rental of £50 a
quarter, irrespective of the number of
Usernames issued to that customer.
Now, however, both to encourage
smaller organisations to make greater
use of the service and to obtain further
market information on sensitivity of
tariff levels, this rental is based on the
number of Usernames held, the charge
for each — up to a total of 10 - being

£5, with a maximum charge of £50 to
customers.

Other charges covering the provision
of the communications link are £6.60
for every hour the customer’s terminal
1s connected to adatabase or processor,
30p per thousand characters
exchanged and the normal charge for
an inland telephone call to London.
Users also pay the normal rental for
Datel 200 facilities, modems and ancil-
lary equipment supplied by the Post
Office. It is the responsibility of a
potential customer to make separate
arrangements for the use of a particular
database or processor, for which the
appropriate charges will be levied by
the vendor.

Although it is too early to assess the
success of the service, customer
interest has been encouraging. To date
more than 330 Usernames have been
issued to &3 customers. The possibility
of providing an incoming service Is
being examined and it is hoped that the
first Uk database will be made available
to ts customers during the next few
months. Similarly additional access
within the usa to other data networks is
likely to be provided in the not too
distant future.

While the service has been introduced
on a trial basis, it is hoped to provide
something more permanent which will
offer a greater range of services and
facilities, including higher transmis-
sion speeds and the recently adopted
International Telegraph and Tele-
phone Consultative Committee (CCITT)
x25 terminal/network interface which
will enable Uk customers to have access
to other networks in the vsa. In the
long term, Post Office plans are to pro-
vide international packet switched ser-
vices, by way of a Post Office built
international packet switching
exchange. In the meantime an interim
solution based on the use of proprietary
cquipment is being examined.

In both cases, it is planned to provide
services and facilities in accordance
with those recommended by the cciTT.
Assuming that the project is approved,
the interim arrangement is likely to be
introduced during 1978 and will be the
next logical step for the planned
development of public international
data services to meet the new demands
of the UK customer.

Mr B. G. Bayross is a Senior
Telecommunications Superintendent in

the Post Office’s External
Telecommunications Executive, in a section
responsible for the policy and strategy of
international data transmission services.

PO Telecommunications Journal, Summer 1977




THE DISTINCTIVE ebb and flow
patterns of the seas surrounding the
United Kingdom and the movement of
water, say, from the North Sea to the
English Channel have interested scien-
tists — and Post Office submarine cable
planners — for many years. Various
experiments have taken place, and as a
result measurements have been made

0€d, thc
“even the size of

merger of three other organisations and
now controls all marine research
around the United Kingdom. The Post
Office has access to this information,
which includes details of sea tempera-

tures at various depths, the effects of

wind and tide and the‘placgs--where
there is a “bath-tub” effect as water

surges from one a 0

the outer conductor wires in contact
with the sea water, the potential differ-
ence (voltage) created between the
ends of the cable would set up a current
in the cable conductor. This would
‘have a direct relationship to the moving
- volume of water.
~ If the movement of water was due to -
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Mr Derek Bardouleau, the author, points out to Martin Devereux, a Technician
at St Margaret’s Bay repeater station, the difference in amplitude of
magnetic disturbances on two submarine cables. Amptitude is affected by the

direction in which the cable is laid.

thercfore usually have a frequency of
two cycles per day. Evidence from 10s
studies supported this contention.
The first experimental measurements
based on this above theory were taken
in 1954 on the Dublin-Nefyn (Eire-
North Wales) cable and the nearby
Portpatrick-Donaghadee (Scotland-
Northern Ireland) cable. For most of
the time fluctuations, variable both in
period and amplitude, were superim-
posed on the water-induced cable sign-
al. These extra variations were due to
carth currents associated with distur-
bances of the Earth’s magnetic field.
The measurements were discon-
tinucd by the 10s after several months
but the Portpatrick measurements
were later restarted at therequest of the
University of Liverpool. Results

St Margarets obtained established a correlation bet-
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ween the measured wind speed and the
amplitude of the cable potential (vol-
tage) which demonstrated the direct
effect of the wind on tide flow.

The Portpatrick measurements have
continucd and now provide an uninter-

rupted scries of mcasurements span-
ning a 20-ycar period. Thetidal flow in
the English Channel has been recorded
from the St Margaret’s Bay (Dover) to
La Panne (near Ostend), and Audres-
sclles (ncar Boulogne) and Sangatte
(near Calais) submarine cables. The
Audressclles and La Panne data was
applied to a two-channel chart recor-
der. Both chart traces showed the same
tidal variation.

With incrcased demand for large
capacity submarine cables the number
of non-amplified submarine cable sys-
tems has radically decreased. It was
therefore necessary to consider with
the 10s whether the cable measure-
ments were still necessary and, if so,
whether they could be made on cables
carrying the direct current (DC) power
required to energise the submerged
repeaters, which are spliced into the
cables to amplify the telephone signals.

The 10s were anxious to acquire addi-
tional data on the behaviour of the
North Sea, and to that end various
countries had co-operated in organis-
ing a project during 1973 known as
JONSDAP (Joint North Sea Data Acquis-
ition Project). This made use of ships
and personnel from nearly all the coun-
tries whose coastlines bordered the
North Sea.

Part of the 10s contribution was the
presentation of a paper givingdetails of

the cable potential measurements
made using Post Office submarine
cables. Some of the data obtained was
to be used in modifying the mathemat-
ical model of the North Sea which is
used to predict the behaviour of that
particular arca.

When tidal flow is from the North Sea
into the English Channel, the build up
of water at the narrow Straits of Dover
can lead to extensive flooding along the
banks of the Thames Estuary. The
mecasurements of cable potentials on a
cable close to the Estuary could there-
fore provide early warning of an
approaching high water condition - if
the information could be analysed in
sufficient time.

A submarine cable system thought to
be useful in this context was the 420
circuit telephone cable between St
Margarct’s Bay and La Panne. It uses
only two transistorised repeaters pow-
ered by a 140 ma constant DC current
fed into the cable from the shore termi-
nals at 80 volts. The voltage is, in fact,
provided by separate power units,
operating at 40 volts at cach end of the
system, in order to increasc the overall
reliability. If one unit fails, the other
one will take over and feed the full
system voltage of 80 volts.

The cable potential due to the water-
induced current can be measured and
applied to a chart recorder or, better
still, a digital data logger which has the
advantage that information can be
rcadily transmitted to a distant termi-
nal point.

Two problems arise, however, when
making these measurements. The first
concerns limitations in controlling the
accuracy of the power feeding equip-
ment. This means that the present
mecasurement technique cannot be
used on cables where one per cent of
the system voltage exceeds the antici-
pated induced voltage.

The sccond problem is more difficult,
and arises from additional voltages
which may be induced in the cable by,
say, a short-term magnetic disturbance
caused by sun spot activity. Magnetic
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50 Nautical Miles

Mr Frank Dawkins, Leading Technical Officer at St Margaret’'s Bay repeater
station, checks the value of the line current being fed on to the submarine
cable system to Belgium.

disturbances are a quite different
phenomenon from induction. due to
tidal flow, and their effect on the accu-
racy of cable potential measurements is
currently being studied by the 10s.
Whenever the 10s wish to conduct
tests on Post Office cables their first
step is to approach Telecommunica-
tions Headquarters fer permission.
This is usually given as a formality and

the appropriate Region and Area are.

alerted. Staff from Network Planning
Department normally oversee the
attachment of 1@s equipment at the
cable’s shore terminal to make certain
that service its not affected. After that
the only Post Office involvement is
when local staff change recording
charts as necessary.

Three instruments are used for
recording cable voltage. The first, a
chart recorder, is used to obtain a long
period record while the second, an
analogue/digital battery-operated data
logger, records 12 channels of data on
magnetic tape at 10-minute intervals.

The time to complete one scan of all 12
channels is six seconds.

The third instrument is a chart recor-
der which provides a direct analogue
recording instrument concurrent with
the data logger recorder. Timing
marks are derived from the clock

which controls the timing of the data
logger. This signal is removed at
selected times, enabling the digital and
analogue records to be synchronised
and to give acheck on the chartrecord.

Final processing of the measurements
taken on the St Margaret’s Bay-La
Panne repeatered cable are now
awaited. When these become available
further discussions will be held bet-
ween the 10s and the Post Office with a
view to Implementing a further
development in cable potential meas-
urement techniques.

If the necessary ancillary equipment
Is available in time, it is intended to
include the Belgian administration in
the discussions to secure their agree-
ment and co-operation when the meas-
urements are resumed. Hopefully they
will be for a sufficient time to validate
the new procedure and gain tidal
information vital to the two countries.

Mr D. A. Bardouleau is an Executive
Engineer in the Qubmarine Systems Division
of Network Planning Department at
Telecommunications Headquarters,
responsible for the day-to-day maintenance
of European and oceanic submarine systems.

PO Telecommunications Journal, Summer 1977 =

Technical Officer Charlie Hutchins takes transmission measurements on the
St Margaret’s Bay to La Panne system to ensure that the tidal measuring equipment

is not affecting service.
|

Sea bed profile of cable between St Margaret's Bay and La Panne.




EIGHTEEN months ago Buzby was
not even conceived let alone hatched.
Today he is to be seen all over Britain
on television screens, on poster sites,
on the London Underground and
buses, on the Post Office’s own huge
fleet of vehicles, and at exhibitions. His
jaunty figure is also familiar at County
cricket grounds, on millions of Post
Office leaflets, and he will shortly be
appearing on telephone bill envelopes.

But that is notall. He is illuminated in
Piccadilly Circus, and he appears in
advertisements in national, provincial
and local newspapers and magazines.
He is already a T-shirt favourite and by
Christmas there will be a range of
Buzby toys and games. And last, but
not least, Telephone Areas all over the
country have invented their own ways
of adapting him for use in their own
local promotional material.

A meteoric rise indeed. But who is
Buzby, why was he born and what
objectives has he been designed to ful-
fil? It was towards the end of 1975,
following two tariff increases in a short
time that public concern was aroused
and there was strong evidence that
people thought the telephone service
was much more expensive than, in fact,
it was. :

Research showed that public know-
ledge of the actual cost of a cheap rate
‘trunk call was unacceptably low.

Indeed, many people thought it was up
to six times as much as it really was.
There was clearly a need to stimulate
more calls and particularly to publicise
the low cost of trunk calls made during
cheap rate periods.

A start was therefore made early in
1976 with a national television cam-
paign which showed a 10p coin rolling
across the screen and telling people
how far 10p could get them even in
days of rising prices. Before-and-after
surveys showed a steep rise in aware-
ness during the period of the cam-
paign, but there was a marked fall-off
soon after the campaign finished.

When planning the campaign strategy
for the year from April 1976 it was,
therefore, vital to get as much con-
tinuity as possible, but it was equally
important to achieve as much
memorability and goodwill from the
proposed advertising as possible. The
question was how best to vest the
advertising with an image that would
be warm and friendly but, above all,
memorable.

Since the objective was to humanise
and personalise the Post Office image
there were really two choices. A live
personality could be used as presenter
or a cartoon could be devised to fit the
bill as the co-ordinating symbol for
publicity.

The drawbacks of using a person as
presenter were obvious. Whoever was
selected would not be everybody’s
choice, and such advertising — particu-
larly on television — could draw atten-
tion to the person and his image, often
at the expense of the advertising mes-

sage. Also there is the fact that any one
person is vulnerable to human factors
such as illness or other commitments.

There is the point, too, that it would
be very difficult to select any personal-
ity who would appeal to both business
and residential markets. This is borne
out by the fact that no business, indus-
try or corporation which advertises
nationally has, over the past 20 years,
used a live personality to present its
case except in very minor campaigns.

The case for cartoon-type characters
is altogether stronger. This is why the
gas industry used Mr Therm, why Tate
and Lyle use Mr Cube and why Shell
has animated its own Shell symbol.
The Telecommunications Business is
very fortunate in the wide availability
of outlets available for publicity pur-
poses for, in addition to all forms of
paid media advertising, it has the
largest transport fleet in the country
and it produces continuously, vast
quantities of literature for distribution
to its customers. About 50 million
account envelopes reach the public in
any one year, for instance.

There is wide evidence that cartoon
characters appeal to most people
regardless of class or age group. This is
why Mickey Mouse is now celebrating
a jubilee, why the Wombles sell over
£16 million worth of toys a year, and
why Robertson’s can still use the gol-
liwog for their products. It was with
this knowledge that Buzby was con-
ceived and soon afterwards made his
television debut.

Three commercials were used during
1976 showing Buzby in various situa-



tions on the wires near his telephone
post. In one he was listening, en-
tranced, to children wishing their
grandma a happy birthday, in another
he was speaking affectionately, sup-
posedly to his girl friend, only to find to
his embarrassment that it was his
mother, and finally he did a daring
high-wire act by riding a 10p coin
across the line and marvelling at the
cheapness of a call.

The first television campaign ran
between May and July and the second
was at the end of the year running into
the current year.

Between these campaigns there was
a national poster campaign all over the
country using more than 1,000 of the
very large 48-sheet sites. Two separate
posters were used, one for daylight and
one for the evening, with Buzby won-
dering whom he should ring to make
happy.

In the meantime, the Post Office
Telecommunications vehicles were
using back-up posters on an ever
increasing scale and this helped con-
siderably to ensure that Buzby was
kept permanently and prominently in
the public’s eye.

Towards the end of 1976 the original
slogan ‘“Make someone happy with a
cheap rate phone call’”’ was changed to
accord with the policy of emphasising
value once the price has been suffi-
ciently established. It then became
“Make someone happy with a phone

call”. Currently, as Buzby is becoming
clearly identified with telephone calls,
the slogan is being further shortened to
simply ‘“Make someone happy”.

So what has Buzby achieved? Results
have been spectacular on the internal
front, where he has clearly filled the
need of staff all over the country for a
warm visual identification of the busi-
ness for which they work. Enthusiasm

. in Areas to use him for every conceiva-

ble purpose has been unbounded.

As far as marketing objectives are
concerned it is difficult to measure
achievement precisely. Advertising is
only one of many things which can
influence people in the use they make
of theirtelephones,and simply because
there was a substantial increase in
cheap rate trunk calls does not neces-
sarily mean that it was due to the ad ver-
tising campaigns. The only reliable
method of measuring the success of
advertising is by measuring the aware-
ness of the public to the message con-
veyed through the advertising.

On this basis the Buzby campaigns
have met all the objectives set for them.
A more precise test in which Granada
Tv had heavier than average advertis-
ing, while Border Tv-carried no adver-
tisingatall, is now being assessed to see
whether it can produce any additional
information on what the campaign has
so far achieved.

The programme for the 12 months
from April this year leans more heavily
on television advertising than 1976,
and four new commercials have been
produced to emphasise the happiness
and value theme. In one, Buzby
imitates showbusiness star Max By-
graves, in another he shows delirious
happiness by his laughter during a
phone call, in a third he speaks to his
mother with Irene Hand! lending her
voice, and finally he is made ‘“bird
brain of Britain” by giving the correct
answer to the cost of a cheap rate call
after doing rather badly on simpler
questions.

There will again be a national poster
campaign from July until the end of
November, and during the summer
large posters will be on all the cricket
grounds where Test Matches are being
played and also on most County
grounds. A supply of posters for Tele-
communications vans will continue
throughout the year and it is hoped that
by Christmas the many toys and novel-
ties featuring Buzby, now beihg
developed, will be in the shops and on
sale to the public.

Clearly Buzby has won an affectionate
place in the hearts of Post Office staff
and there is every reason to suppose
that he will become a firm favourite
with the public. His usefulness is con-
stantly being extended and it seems he
will be spreading his wings and his
message for a long time to come.

Mr R. M. Stanley is head of Publicity
Division at Telecommunications
Headquarters and was responsible,

in collaboration with the advertising
agency, for devising the Buzby character.
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Novel uses of established marine practices
have enabled new undersea cables to be laid
across the Solent, providing extra telephone
capacity between Britain’s mainland and

the Isle of Wight.

FOUR years ago forecast demand for
telephone circuits between the Isle of
Wight, off the South Coast of England,
and the mainland indicated that addi-
tional capacity would be required by
this year. Existing service to the island
was provided by a radio link and sub-
marine cables, and it was decided to
cater for the increased needs by means
of new undersea links.

Used since 1914, the submarine cable
route consists of a narrow corridor
across the eastern end of the Solent,
which is protected to some degree by
the prohibition of anchoring and fish-
ing. The route is, in fact, divided into
two parts which share a common land-
ing at Portsmouth but use separate
beaches on the island.

A feature of the Portsmouth landing is
a wartime anti-submarine barrier
extending fromthe shore for twomiles.
Nine of the existing cables — a mixture
of audio and coaxial tvpes — were laid
to the east of this barrier and landed at
Nettlestone Point on the island, with
three more recentlv installed audio
cables crossing to Toll Beach, Seaview.

An carlv difficulty in the new project
was that cables could be laid only
within the narrow corridor. Royal
Navy anchorages, natural obstructions
and dredging areas precluded any
widening of the route and there was no
other available space on the seabed in
the area. It was evident, therefore, that
some existing cables would have to be
recovered before laying could begin.

This situation presented the oppor-
tunity to provide a discrete high-
frequency (HF) cable route, with the
anti-submarine barrier giving natural
separation from the audioroute. It was
therefore decided te clear the nine
cables on theroute to Nettlestone Point
and to dedicate that crossing to HF
cables. By using two 1.47-in coaxial
cablesit was possible to provide a 2,700

circutt 12 MHz system without the need
for repeaters on the proposed 4.5 naut-
ical mile undersea route. It was also
planned to lay a third, experimental
cable as a maintenance standby.

Changeover links and transformers
for matching the impedances of the
submarine and 0.375-in land cables
were installed in jointboxes adjacent to
the beach manholes. To make best use
of the existing duct entries it was neces-
sary to reduce the size of the submarine
cables to 0.935 in at each shore end,
these sections of both the “outward”
and “‘return” cables being screcned
against radio interference.

The cables used for the working sys-
tems were of the same type as that emp-
loyed on the continental shelf sections
of the cantaT 2 transatlantic link, for
which there were already well-
established jointing procedures. The
standby cable, on the other hand,
although of similar overall size to the
working cables, differed in the con-
struction of its centre conductor and
external armouring, which was of hard
plastic instead of galvanised steel
wires, and its shore ends were not
screened against radio intérference.

A major advantage of the experimen-
tal cable’s design was that it was more
cconomical to produce. Samples were
used to adapt normal jointing techni-
ques prior to the laying operation, and
periodic tests were planned after laying
to examine the performance of its
unscreened shore ends and the rate of
“ageing” ol the cable.

The fact that the shore ends of the
cables were a different size from the
main sections presented a problem in
laying. For a normal end-to-end laying
operation the shore ends would have
needed to havebeen splicedto the main
sections prior to loading on the cable-
ship and, in providing adequate mar-
gins for error, there was a possibility

thatthelengths might have beenlonger
than required. This could have
resulted 1n either having to lay excess
cable on the seabed, which was unde-
sirable because of the restricted route
corridor, or possibly having to cut off
too much of the shore-end sections
when landing, thus reducing their
screening effects. On the other hand,
the use of longer screened shore ends
could have eroded the advantage of
having large main sections.

To overcome these problems it was
decided to lay separate shore ends at
Portsmouth first, for a distance of .25
nautical miles offshore, and to mark
their scaward cnds with buoys. The
main sections, already jointed to the
Isle of Wight shore ends, would then
be laid from Nettlestone Point to the
buoy positions, where final splices
could be made.

Cable laying and final splicing would
have been common practice for the
specially equipped PPost Office cable-
ships, but for two miles off Portsmouth
landing and one mile off Nettlestone
Point the sea would have been too shal-
low for these ships to operate during
low tides. As a joint could take up to
eight hours to complete, other vessels
capable of working in depths of about 6
ft were therefore nceded.

Eventually, the mv Elation of Cres-
cent Shipping was chartered to lay the
cables, agreement being reached to
adapt the Master’s cabin as a darkroom
for developing x-ray films of the cable
joints, and to share the use of the gal-
ley. Elation was not suitable, however,
for recovering the existing cables so a
salvage vessel was contracted todo this
work under the guidance of Post Office
Marine Division.

Both landing points of the cables were
in popular holiday resorts, Nettlestone
Point in particular being an area of
intensive sailing activity during the
summer months. The recovery and lay-
ing operations were therefore
scheduled to avoid working on the
beaches during this period.

Recovery of the old cables began in
April last year as soon as all working
circuits had been diverted on to the
existing audio route and radio link.
The beaches were cleared first, and
then followed the intricate task of lift-
ing the cables, parts of which had
become buried or interwoven over the
years. By working where weather con-
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ditions permitted the route was gradu-
ally cleared, a total of 550 tons of cable
being recovered.

Laying of the new cables started in
October last with the landing of the
three shore ends at Portsmouth. Ela-
tion anchored about 100 yards fromthe
beach at low water, passed each cable
ashore in turn and laid them on diverg-
ing courses out to sea. After buoying
and slipping each seaward end the ves-
sel returned to its original anchorage,
which had also been buoyed, to ensure
that all three cables were closely
grouped in a trench on the beach.

It was important to maintain suffi-
cient separation between the main sec-
tions of cable clear of the foreshore so
that, if a fault occurred, the required
section could be grappled and lifted for
repair without endangering the other
two cables. A series of geographical
and navigational features, which when
visually coincident gave a reliable posi-
tion line, were plotted on a chart and
used during the laying operation. Ela-
tion’s radar was also used to measure
the passing distances from fixed
objects, such as the Solent Forts,and a
small tug assisted manoeuvring.

Each main cable was laid in the same
manner. Elation anchored as close as
possible to the beach at Nettlestone
Point and the first cable end — already
spliced to its main section — was passed
ashore and secured. Being a rocky
landing, the shore end was protected
by fitting articulated, cast-iron ducts
during low tides. When the cable had
been secured, the vessel sailed on a
pre-determined course across the Sol-
ent, paying out cable and maintaining
frequent contact with Southampton
Port Radio, which controls shipping in
the area.

On approaching the marker buoys off
the Portsmouth landing, Elation
picked up the appropriate shore end
and winched it over the bow until there
was sufficient cable inboard for joint-
ing. The main cable was cut, the end
cleared from the hold and tests were
carried out towards both landings. The
vessel’s hatch covers were installed to
provide a firm platform for jointing
tents and equipment, and the cable
ends were prepared for final splicing.

Between each laying operation, Ela-
tion returned to the Post Office Central
Marine Depot at Southampton to dis-
charge the residue from the previous

lay and to load cable for the next opera-
tion. After some delays caused by
adverse weather and exceptionally low
tides, the final laying operation was
completed in late October.

The two new working cables became
available for service at the beginning of
April. Capable of carrying 2,700 con-
versations at the same time, the system
will eventually provide two-thirds of
the telephone circuits between the Isle
of Wight and the mainland. As well as

Existing
Audio Cable -
Route

providing improved telephone service
for this summer’s calls to and frém the
holiday island, it will also cater for
forecast increased demand until the
end of this century.

Mr M. H. Pendlebury is an Assistant
Executive Engineer at the Post Office
Central Marine Depot, Southampton,
in a group responsibie for undersea
cable proviston, planning and works.
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FEW industries have seen as many
technological advances in recent years
as telecommunications, yet despite a
whole range of exciting developments
their ultimate success depends largely
on the vital human factor. For, inevit-
ably, problems arise at the interface
between machines and people — both

the customers of services and the staff
responsible for their operation and
maintenance.

These areas where customers and
staff meet the Post Office system are
the concern of Research Department’s
Human Factors Section, now based at
Martlesham Heath in Suffolk. The

Mr Peter James, of Human Factors Section, observes a volunteer using a
wall mounted keyphone. The keypad can be set at various angles to determine

the best position for use.
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Section’s job,.in the short term, is to
alleviate existing difficulties while, in
the longer term, its aim is to anticipate
potential problems and advise on suit-
able avoiding action.

All these difficulties are the result of a
complicated interaction between the
physiological, psychological and
ergonomic limitations of human beings
on the one hand, and the electrical and
mechanical characteristics of systems,
equipment and machines on the other.
Naturally, the scope and need for
human factors research are expanding
as telecommunications evolves.
Increasing complexity means more
digits to dial, more tones to be under-
stood and a wider range of facilities for
customers to comprehend and use
effectively.

Currently, the major support for the
Section’s work comes from three main
sources, although its services are avail-
able to all in the Post Office. One
source is the Post Office Human Fac-
tors Research Committee, chaired by a
Deputy Director of Research and
drawing its membership from all the
Businesses. Its primary concern is with
longer term projects which promote a
greater understanding of human fac-
tors principles as they relate to the
operation of the Post Office. This work
is of vital importance if the sectionis to
develop its full potential in providing
advice on a wide range of problems.

More immediate work is put to the
Section by the Service and Marketing
Departments at Telecommunications
Headquarters, who are the other chief
sponsors. This direct and detailed
involvement in the running of the
Telecommunications Business keeps
the Section’s feet firmly on the ground,
which is an cssential prerequisite for
any practising human factors engineer.
But more of this later.

One of the outcomes of the move of
Research Department from Dollis
Hill, London, to Martlesham was the
loss of a subject panel recruited from
localresidents. While a certain amount
of subjective testing can be conducted
using Post Office staff, there is a great
need for access to non-Post Office and
primarily non-engineering people.

Early steps have been taken at Mart-
lesham to recruit a new subject panel
although the scattered population near
the Research Centre has meant that the
focus of activity has been switched to
Ipswich, some seven miles away. With
a population of more than 120,000 this
town is well able to support a subject
panel of about 1,000 volunteers, which
was the original aim.

A preliminary approach by letter to a



The author presents to a subject a set of pictorial instructions designed to guide
her through the correct sequence of operation of abstract test

equipment. Pictorial instructions of this kind could one day be used to help
callers in telephone kiosks.

At the special outstation now being set up in Ipswich, Executive Engineer
Martin Cooper records on videotape user response to light emitting diodes
which are being introduced on various items of customers’ equipment

in place of filament bulbs.

small proportion of the Ipswich electo-
rate established the likely response
rate, and on this basis a major recruit-
ing exercise was undertaken. Again,
the approach was by letter, but because
a number of these were passed on to
friends and relatives the resulting panel
has stabilised at about 1,500 people.

It is unlikely that any individual will
attend more than once or twice a year,
which leads to the conclusion that the
excellent response has been engen-
dered by a genuine desire to help,
rather than for the small fee paid for
each attendance. To keep in touch with
the subject panel, plans are in hand for
an occasional newsletter which will
carry articles on current work and will
introduce staff of the Human Factors
Section.

Following the need to establish the
subject panel in a centre of population
has been the need for certain experi-
mental facilities to be located as an out-
station away from the Research Centre.’
This outstation is currently being set
up in the centre of Ipswich, within easy
reach of public transport, shops and
industrial and commercial premises. It
will provide accommodation for run-
ning several human factors experi-
ments simultaneously, together with
supporting office and laboratory space
and the all-important computers.

The outstation’s facilities will enable
the experiments to be controlled pre-
cisely and repeatedly and for a wealth
of experimental data to be assembled
for further processing. With the excep-
tion of a receptionist, the outstation is
staffed as necessary by members of the
Human Factors Section whose perma-
nent base, together with further com-
puting and experimental facilities, is in
the main laboratory block at Mart-
lesham Research Centre. Eeict

Probably the most significant changé
facing the average customer in the use
of Post Office facilities is that from a
dial telephone to a keyphone. In
anticipation of the consequences of this
change, and in direct support of the
operational Departments of the Post
Office, much effort has been expended
in determining the optimum parame-
ters for keypad telephones.

While in appearance and use, the
keypad may appear to be a very simple
device, various aspects of its design
serve to show its hidden complexities.
The size, spacing and shape of the but-
tons must be suitable for the different
hand and finger sizes using them, and
the visual target which they present to
the user can considerably affect their
suitability and acceptance.

Another feature which calls for com-

13



A volunteer tests “‘button action” on various types ot keyphone to compare the feel

and touch with standard equipment.

promise is the angle at which the
keypad is mounted. The angle which is
best for viewing is much nearer the
vertical than that which is more suited
to easy finger action. An intermediate
angle therefore has to be selected. This
optimum angle has been determined,
through user experiments, for a
number of table and wall-mounted
telephone arrangements.

The ‘‘feel” of a particular but-
ton — that is, its response to the finger
pressure applied to it — has also been
investigated together with the very
important concept which is known as
feedback.

This is the general term for infor-
mation the user receives from the but-
ton to show that it has operated. Feed-
back can be tactile, from the movement
and resistance of the button, audible
(inherent clicks or operation of a buz-
zer) or visual, provided by means of a
lamp or number display.

There is a familiar saying, “If all else
fails, read the instructions”. Although
rather cynical, there is an element of
truth in it because it summarises
human experience of poorly given
instructions.

It is against this background that
Post Office instructions in telephone
directories and dialling code books and
labels on equipment must be presented
in a way that produces the best results
not only for the customer but also for
the Post Office.

This fact was forcibly demonstrated
in recent experiments aimed at deter-
mining the effectiveness of pictorial
instructions in public call offices, when
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the main finding was that few subjects
referred to the instructions even
though they did not know how to oper-
ate the equipment.

Much effort has been expended
recently in assessing the value of pictor-
ial instructions, particularly in situa-
tions where written instructions would
need to be in more than one language.
A sensible basis for pictorial represen-
tation of an idea or instruction is to

Technical Officer Larry Hughes, fore-
ground, and Brian Roe, Assistant Executive
Engineer, prepare to record instructions
for use by volunteers taking part in human
factors experiments.

include as many elements as possible
that are already generally familiar.
These elements are known as ‘‘popula-
tion stereotypes’’ and their identifica-
tion is an important part of human fac-
tors work.

A study of the symbolic conventions
people adopt to represent the use of
certain controls is in progress, as is
comparative work between sequences
of pictures and written instructions.
One interesting result so far is that
fewer people than expected follow the
sequence of pictorial instructions
intended by the designer.

“Population stereotypes’ have also
featured in related work exploring the
need for symbolic representation of
telephone signal tones, again for a
multi-lingual situation. Subjects lis-
tened to a number of experimental
tones and then devised graphical rep-
resentations of them.

From the mass of data thus produced,
certain common features relating to
timing, pitch, loudness and timbre
(roughness) were identified and incor-
porated into a set ofgraphical represen-
tations. These were then tested against
written instructions and a combination
of written and graphical presentation.

The general conclusion has been that
for simple tones, such as those encoun-
tered on telephone systems, a graphical
representation is better than a written
description. In the description of com-
plex tones, however,a written explana-
tion is better.

The continuing need for human fac-
tors research stems from two aspects of
technological development — namely,
the application of new techniques to
existing situations and the creation of
entirely new circumstances. The
keyphone is a good example of the
former, as are the introduction of light
emitting diodes (LEDs) to replace fila-
ment lamps and the development of
aids for people suffering from various
types of handicap.

The range of customer-controlled
supplementary services available from
a modern, computer-controlled tele-
phone exchange, however, poses many
new problems. Human Factors staff
are closely involved in all these areas to
try to ensure that the human touch is
still evident in what is becoming an
increasingly automated world.

Mr R. F. Yates is head of Human Factors
Section at the Post Otfice Research Centre,
Martlesham, responsible for a wide range of
projects involving customer and staff use ot
telecommunications equipment and services.
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Something to celebrate

In this, the Queen’s Silver Jubilee Year it is,
perhaps, appropriate to look back at some of
the major developments of the past 25 years
which have kept the Post Office in the forefront
of world telecommunications technology.

As the new Elizabethan era dawned in
1952, Britain had a modest six million
telephones and a network which
needed the operator to connect all but
local calls. Today, after 25 years of
breathtaking technological progress,
there are 21 million phones in use and
nearly four out of five customers can
dial their own calls to 320 million peo-
ple in more than 50 countries via satel-
lites and undersea cables.

But this, in fact, is only part of a suc-
cess story which has not only seen
many spectacular developments but
also — despite inflation — a cut in some
of the charges. In 1952, for instance,
the charge for a call over 125 miles was
20p for three minutes while the same
connection dialled direct now costs
only 18p.

Currently Britain has the world’s
third largest telephone system behind
the United States of America and Japan
and handles S12 calls every second.
There are also 60,000 telex connections
and 41,000 data transmission termi-
nals — more than any other country
except the UsA.

Telecommunications has, of course,
become huge business worldwide.
More than 6,000 calls are routed
abroad from Britain each hour of the
day and the Post Office earth station at
Goonhilly Downs, Cornwall, plays a
vital role in ensuring they get through.

On December 5, 1958, the Queen
inaugurated the Subscriber Trunk
Dialling service by making a call to the Lord
Mayor of London from Bristol Central
telephone exchange.

Tokeep pace with this everincreasing
demand for telecommunications
facilities the Post Office spends £40
million a year looking into the future
and developing new ideas. Much of
this important work is done at the
Research Centre at Martlesham Heath,
Suffolk, opened by the Quecn.

Overall investment in new plant and
equipment is at the rate of £3 million a
day to meet the challenges of growth

and change, and all profits are
ploughed back into the Business.
The two most significant break-

throughs in the last 25 years, however,
remain the provision of undersea
cables across the Atlantic and Early
Bird - the first earth orbiting satellite
to handle a regular telephone service.
Post Office research has now reached
the point where long lasting transistors
are used in the repeaters spliced into
undersea cables. The latest cable to be
laid — TAT 6 — came into service last
year and canhandle 4,000 callsatonce.

During the early 1960s Goonhilly
became the first European earth station
to receive and transmit telephone calls
by satellite, the first to transmit colour
television across thousands of miles
and the first to transmit through a satel-
lite a live television programme from
Europe to America.

In 1965 the first commercial satellite,
Early Bird, was launched. A total of 18
telephone calls could be handled, sent
up from Goonhilly, bounced off Early
Bird and received on the other side of
the Atlantic. Further satellites were
launched and the number of circuits
working between Britain and the usa
grew from 18in 1966 to 177 at the start
of 1970. Today there are more than 700
satellite circuits between the two coun-
tries. The latest satellite, Intelsat 1va
can handle 6,000 telephone calls and
two television programmes simultane-
ously. And demand is such that the
Post Office is building a second earth
station near Madley in Herefordshire.

But completely new techniques have
also been developed by the Post Office.
Among the latest are optical fibre and
waveguide transmission systems. Both

these are in an advanced state of
devclopment at Martlesham, as is View-
data, which within the next two or
three years will enable customers to
have a special link built into their tele-
phones to “call up” news and informa-
tion on their own television set.

Today’s worldwide telephone net-
work is unquestionably the biggest,
most complex and expensive machine
yet devised by man. It represents a
total investment of £130,000 mill-
ton — and it is growing at six per cent
every year.

During the next 25 years giant tele-
communications satellites powered by
solar or nuclear cnergy will bc assem-
bled in space and have at least five
times the capacity of today’s satellites.
Should Britain be able to celebrate the
Queen’s Golden Jubilee, people will be
able to look back and see that com-
munications developments during the
second 25 years were every bit as excit-
ing and dramatic as in the first 25 years.

PO Telecommunications Journai, Summer 1977

Part of Post Office Telecommunications’
contribution to the Jubilee, this Buzby
Special exhibition train toured the country
for two weeks to publicise the latest
services and facilities.
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TWENTY-FIVE thousand
telephones — 1,000 for each year of the
Queen’s reign — are finding their way
on to shelves, sideboards and walls in
homes and offices throughout Britain
as partof the Post Office’s contribution
to the Silver Jubilee celebrations.
Their main feature is the dial centre
which carries a blue relief reproduction
of the Jubilee emblem with the details
picked out in silver. There are two ver-
sions of the emblem: one for Scotland
featuring the Scottish Crownsythe
depicting the English Crown.
The telephones selected for this'§p
cial treatment are of the recentl

developed slimline Compact design."

The case, handset and wall-shelf have
beenyproduced in Balmoral Blue, a col-

= = T
special

arrangements for customers with
Jubilee telephones who move house.
Normally they would leave their tele-
phone at the old address but they are
being allowed to take their special
phoneswith them following disconnec-
tion by a Post Office engineer.

The Compact telephone revives an
old-fashioned design in that the bell is
housed in a unit which is entirelysepa-
rate from the telephone, the two parts
bemg connected by means ofan exten-

vision in residential premises, but nowy
it has been decided it will be available ™

competition with the
n the range.

Keeping in touch is no problem {

The switchboard on QE2, which |
for 1,500 extensions and serves !
and the ship’s crew.



nunications fit for a Queen

TO MANY people a world cruise
means ‘‘getting away from it all”’. For
others the need remains to ‘“‘keep in
touch”. The RMS Queen Elizabeth 2
— or QE2 as she is universally
known — offers the best of both
worlds. Equipped to provide every
conceivable cossetted comfort for her
passengers, she also has a comprehen-
sive range of modern communications
services for use both atsea and in port.

The sole survivor of a long line of
giant Cunard passenger ships, QE2 was
originally designed for the United
Kingdom - North America route.
Changing needs of the travelling pub-
lic, however, have since extended her
use to cruising the oceans of the world.

So how does, say, the hard-pressed
business executive maintain contact .
with his office from the middle of the
Atlantic? Or how do an elderly couple
make a reassuring call to their family
while relaxing on board in the Pacific?
~ The answers lie in the liner’s radio

receiving room — the centre of its
communications services. From this
room, which is manned 24 hours a day,
flows a steady two-way traffic of morse,
radio-telephone, telex, data and fac-
simile transmissions.

or the RMS Queen Elizabeth 2 as she steams the world's oceans.

is equipped Part of the radio receiving room, For commercial telephone calls, radio
both passengers where QE2's communications services circuits are extended to a telephone
e Conting, - E _ exchange located five decks below the

radio room. The switchboard, a
three-position PABX equipped for 1,500
extensions, serves both passengers and
crew, although a discreet barring sys-
tem protects passengers and senior
officers from unwanted calls.

Suites of coinboxes, permanently
wired to the ship’s switchboard, are
provided for passengers who prefer not
to use their stateroom telephones.
Recording facilities are also installed in
the switchroom to provide information
services, including time announce-
ments in four languages.

A radio-teleprinter service linked to
the telex network is provided by a
transmitter, two receivers and two
active selectors. These work in con-
junction with Marconi SPECTOR (Single
Path Error Correcting Teleprinter
Over Radio) equipment connected to
teleprinters.

Cunard rents three teleprinters with
signalling units, and two perforators on
a “no maintenance” basis from the
Post Office. Servicing of the teleprin-
ters is carried out at sea by the ship’s
radio officers, while major repairs and o
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renewals are undertaken by the Post
Oftfice on a cost of works basis when
QE2 returns to Southampton.

FFacsimile forms yet another part of
the liner’s communications complex,
enabling her to transmit photographs
over a radio circuit to suitably equip-
ped shore stations. The equipment is
designed for “grey scale” working and
1s therefore able to accept both black-
and-white and colour photographs.
Equipment is also installed in the
chartroom for the reception of weather
charts, which are broadcast from vari-
ous stations around the world.

The QE2 entered the era of space age
communications when she was fitted
with satellite transmission equipment
in time for a world cruise from New
York earlier this year. Installed on an
experimental and evaluation basis, it
provides facilities for telephone, telex,
data and facsimile links with networks
around the world. The main equip-
ment comprises a Comsat General
satellite communications terminal and
a 4-ft dish aerial.

The terminal operates through one of
two geostationary satellites, one of
which serves the whole Atlantic area
and includes the navigable areas of the
Mediterranean, Red Sea, Black Sea,
Gulf of Bahrain, North Sea, Baltic,
most of the Caribbean Sea and the
Pacific seaboard of South America.
The second satellite serves the Pacific
Ocean and covers an area that includes
Singapore and the Indonesian Islands
to the west, the Bering Sea to the north,
California to the east and Australia and
New Zealand to the south.

Housed in the radio room, the termi-
nal 1s acompact free-standing unit with
a telephone handset and teleprinter
attached. All controls and indicators
for service selection and aerial control
are clearly visible from the operating
position at the teleprinter keyboard.
The aerial, together with its associated
azimuth and elevation drive, output
amplifier and receiver pre-amplifier, 1s
mounted in aradome on a 14-ft mast on
top of the ship’s penthouse suites.

Once the aerial is aligned with the
appropriate satellite it is automatically
maintained in the correct direction.
The ship’s movements — that is, roll,
pitch and heading — are transmitted to
the aerial’s control circuits to keep it
aligned,and an automatic ““step track”
ensures against errors by continuously
searching the area of the satellite’s loca-
tion in one-degree steps for optimum
signal.

The Atlantic satellite works into an
earth station at Southbury, Connec-
ticut, while the Pacific satellite works
into an earth station at Santa Paula,
California. Telephone circuits are cur-
rently handled by an operator at the
appropriate earth station, but automa-
tic ship-dialled calls will be available in
the near future.

Ship-dialled telex circuits are routed
through an exchange computer in
Washington, which recognises the
ship’s answerback and makes the con-
nection to the requested number
entered on the ship’s keyboard. When
the call has been completed, the
exchange gives the time and duration
of the call and automatically bills

The Comsat General terminal in the liner's radio room, which provides facilities for
telephone, telex, data and facsimile communications via satellite with

international networks.
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Cunard. Operators can assist in telex
connections if difficulty is experienced
on the automatic system.

The data mode of transmission is cap-
able of 2.4 kbit/s (2,400 bits per sec-
ond). It may be used for any form of
information transfer — such as data,
facsimile, or biomedical — which can
be contained within a voice bandwidth
circuit.

Tests are currently being made on
satellite facsimile transmissions using
standard duplex equipment which is
connected to the Comsat terminal and
to an exchange line in Cunard’s office
at Southampton. A link is established
by aradio call from QE2, via satellite to
the earth station at Southbury, from
where it is extended over the interna-
tional network to Southampton.

In addition to the wide range of com-
munications services available on QE2
at sea, extensive facilities are also pro-
vided when she is in port. Anywhere in
the world, for example, up to 40 con-
nections can be made to the local tele-
phone exchange by wiring a shore cable
to a port or starboard jackfield, which
are in the liner’s main entrance lobbies.

At her normal berth at the Ocean
Terminal in Southampton, QE2 is con-
nected to the UK telephone network by
a purpose-made umbilical cord. This
comprises two 50-ft long, flexible
30-pair cables which have special mul-
tiple plugs fitted at both ends. The cor-
responding sockets inboard are per-
manently wired to the port and star-
board jackfields.

Within minutes of docking, the cables
are run aboard by docks-based Post
Office engineers and, after a quick test
of the circuits, the ship is linked to the
shore. A group of 25 exchange lines,
terminated on the ship’s paBx, four
external extensions to the local Cunard
offices and five coinbox lines for the
crew’s use are connected in this one
operation. When the ship is at sea, the
first line of the 25-line exchange group
1s diverted to the Cunard offices and
the remainder are busied out.

When QE2 is in port on either side of
the Atlantic, five dual-purpose call
offices on board are connected to the
local exchange for the crew’s use. Each
cabmet is equipped with a standard
Post Office rented coinbox, for use in
the UK ports, and its American equival-
ent for the other side of the Atlantic.

Mr D. Bishop is Pubiic Relations Officer

in Southampton Telephone Area.
Acknowledgements to: the Cunard Company
and Chief Radio Officers Don Butterworth
and Allan Holmes.
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THE LAST dozen or so years have

pUTTING been particularly eventful in the his-
; tory of sound broadcasting in the

NDEPENDENT AP United Kingdom. The pop music

boom of the early 1960s was a major
factor in the creation of “pirate” radio
stations and the BBC itself undertook a
major reorganisation of its program-
mes with the introduction of Radios 1,
2, 3and 4.

At about this time, too, the Sound
Broadcast Act 1964 first suggested the
setting up of Independent Local Radio
(1iLr) and the Sound Broadcast Act of
1972 enabled the Independent Televi-
sion Authority to become the Indepen-
dent Broadcasting Authority (1BA) with
powers to establish the ILR service.
Obviously the Post Office was closely
involved because it was responsible for
providing the necessary tramsmission
circuits between studios and transmit-
ters, as well as the local and inter-
studio connections.

Originally some 60 ILR stations were

AR

WT Atkinson

Special facilities
provided by the Post

: ; envisaged but the Government
Off|Ce have played an | authorised only 19 while awaiting the
impo rtant part in the : recommendations of the Annan Com-

) mittee on the future of ux broadcasting
Settlng Up Of |ndependent in general. The Annan Report, pub-
" y ; lished .earlier this year, in fact favours

LOC&| RadIO S'[atIOFIS : -l more stations and if Government
f approval is forthcoming a rapid expan-

throug hOUt the CountVY- Si%i of local radio coulgd ocfur durl)-ing

the next few years.
The first independent local radio sta- D

The transmitter site for Radio Orwell,
near Ipswich, which serves both MF and
VHF broadcasts.

Right: The 19 Independent Local Radio
stations currently on the air.




Post Office Technical Officer Chris Brooks, left, watched by Radio Orwell’'s chief engineer Richard Alilison, tests the
overall performance of the private circuit which tinks the ipswich studios with Independent Radio News.

tions were set up to provide variety
both in their locations, and size of areas
and populations covered. They
ranged, for example, from 8.5 million
in London and 2.4 million in Manches-
ter, to 210,000 in Ipswich and 270,000
in Reading. The 1Ba were asked to cater
for listening audiences of varying sizes
including several fairly small stations
to determine the minimum size of
community capable of sustaining a
worthwhile local radio station.

Before an ILR station becomes opera-
tional the basic Post Office facilities
required include a monophonic prog-
ramme circuit from the studio to the
transmitter site for medium frequency
(MF) transmissions and a stereophonic
circuit to a very high frequency (VHF)
transmitter site. In most cases the MF
and VHF sites are separately sited.

A programme circuit is also needed
from the London Broadcasting Com-
pany (LBC), which produces and distri-
butes national and international news
for all companies, as well as a telex
network from LBC to all companies as
support for the programme circuit
news feed. And to meet current
demand for listener participation prog-
rammes, a ‘‘phone-in switchboard” is
an essential requirement.

Finally, there is a need for various
telephone and telex lines and private
wires with places of frequent local in-

“terest and activity such as town halls.

Discussions had taken place between
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the Post Office and 1BA on all these
facilities well before the first ILR sta-
tion, the LBC, went on the air in
October 1973. Many of the foreseeable
problems, such as equipment accom-
modation, circuit terminations and
interfaces, had been resolved at these
meetings.

The relationship between the 18a and
the local companies is similar to that
with Independent Television, where
the 1BA provides the transmitters and
the necessary expertise for the quality
control of studios and equipment, and
the companies are concerned with
day-to-day programme production.

All ILR programme companies are, in
fact, a consortium representing a wide
range of interests and subject to the
controls of the 1BA on quality and con-
tent of programmes. The companies
have been set up as a result of the fran-
chise being advertised, the publishing
of a specification, interviews of applic-
ant groups and the appointment of the
successful applicant.

Very little Post Office line planning
could take place until the studio pre-
mises were known, and the time bet-
ween the contractor being appointed
and going ‘“‘on the air” was only about
six months. The Post Office, therefore,
needed to make a sustained and co-
ordinated effort to meet the “on air”
dates.

Perhaps the mostinterestingaspect of
the Post Office’s role in setting up the

radio stations was the provision of
stereophonic feeds to the VHF transmit-
ter. These were a new departure for the
Post Office and the first permanent cir-
cuits of this type to be provided in the
United Kingdom. Previously all per-
manent programme circuits had been
provided as single circuits with a
bandwidth of 50 Hz to 8.5 kHz.

The problem arose of not only provid-
ing an assured performance of 50 Hz to
15 kHz on each channel of a stereo pair
but also matching the two channels in
amplitude and phase. The answer
came in the development of special new
equipment and test gear for these per-
manent programme circuits, the use of
dedicated plant and by restricting their
circuit length to 40 km. In this way the
required parameters were achieved.

As the ILR service was planned to
operate continuously, no time for
routine maintenance would be avail-
able during normal working hours on
these circuits without the use of special
make-good facilities. To determine the
stability of the stereophonic circuits,
testsat monthly intervalsbetween 2 am
and 4 am were carried out for a year by
Telephone Area staff in LLondon, Bir-
mingham and Glasgow; the 1BA carried
out a series of tests at these and other
stations for the same purpose.

Analysis of results showed that,
except for the predicted variations due
to temperature, changes in. circuit
parameters were extremely small. As a



result, it was decided that periodic
routine maintenance by the Post Office
on the circuits would not be needed.

The vHF and MF transmitters are gen-
erally unstaffed, maintenance being by
an 1BA mobile team. To assist in fault
detection and reduce programme los-
ses a sophisticated supervisory and
control system has been built in. This
is basically a series of programme
detectors monitoring the programme
path from Post Office circuit input to
transmitter output and relaying this
information as a coded signal to alarm
indicators at the studio.

The control functions are to switch in
a reserve transmitter on failure of the
main and, if one channel of the Post
Office stereophonic circuit fails, to
switch transmission to the monophonic
mode. On complete failure of the Post
Office feed, either transmitter will
have a re-broadcast facility from the
other and this, again, is switched
automatically.

The monitoring has proved satisfac-
tory in practice, and the Post Office has
accepted the alarm indicators as the
basis of fault reports. In modern popu-
lar music, however, there are instances
where long quiet passages and periods
‘on one stereophonic channel only have
resulted in false indications of prog-
ramme loss, and this is a situation
which may need to be furtherdiscussed
with the broadcasters.

The ILR stations gather their news in
two ways. They have their own news-
rooms which collect and broadcast
local news and they receive national
and international news from Indepcn-
dentRadio News (IRN), which is part of

Below: Miss Judith Rudge, a technical
operator at Radio Orwell, handles a
call during a ‘‘phone-in” programme.

o o

the LBC. IRN provides a full “‘agency™
style round-the-clock news service
every day, the news being distributed
to each company either by a Post Office
telex network or by a dedicated prog-
ranme circuit distribution network
from which it can be transmitted live.

The programme circuit distribution

network originates in London and-

feeds all the iLR companies by way of
branching unitsatappropriate repeater
stations. It is, in fact, probably the
largest permanent distribution nct-
work of its type in the Uk and although
always used as a network it is rented on
an individual circuit point-to-point
basis.

One pre-requisite for the successful
running of a local radio station is the
provision of ‘phone-in” facilitics.

Seven years ago talks took place bet-
ween the Post Office and the 1Ba but

there were no firm orders at that time.
In April 1973, however, only six
months before the first ILR station
began broadcasting, Roger Hedgecoe
of Telecommunications Development
Dcpartment was asked to produce a
suitable system (See Telecommunica-
tions Journal, Winter 1973-74). Each
station’s installation was a “‘one-off”’
development and had to be built on site
to each company’s requirements.
Later the BBC also became interested
in “phonc-in” facilitics, as a result of
which special equipment, called Tele-
spot, was developed by the Post Office.
Telespot is extremely flexible and cap-
able of meeting various demands with
the minimum of equipment change.
The original ‘“Hedgecoe” system is,
however, still giving admirable service.
The first stage in the development of
ILR was completed with the launch of

Above: A programme presenter ‘“on the
air” in a studio at Radio Orwell.

Beacon Radio, Wolverhampton, last
year. The 19 stations now on the air
offer the ILR service to at least half the
population of the uk and represent the
start of a major new development in
<British broadcasting. Their success is
due in no small part to the efforts and
ingenuity of Post Office staff in provid-
ing the required facilities in a relatively
short time. Equally important is the
fact that valuable expertise has been
gained and future demands can there-
fore be met with confidence.

Mr W. T. Atkinson is an Executive
Engineer in Service Department at
Telecommunications Headquarters,
responsible for the maintenance

of broadcasters’ programme circuits.

PO Telecommunications Journal, Summer 1877
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SUBSCRIBER Trunk Dialling is now
available to all but a few customers in
the United Kingdom, and it is essential
that the system operates as reliably as
possible. Many factors combine to
achieve this, but a key role is played by
Trunk Maintenance Control Centres
(t™ccs). These are installed at every
Main Network Switching Centre
(MNsC) 1n the country and their prime
function is to co-ordinate maintenance
activities on the circuits which inter-
connect MNsCs and thereby make up
the sTD network.

Staft at a T™cc are responsible for
detecting faulty circuits and localising
the faults in co-operation with staff at
telephone exchanges and repeater sta-
tions, as well as with other TMcCs. They
also ensure that faults are quickly
cleared and circuits returned to ser-
vice. As a result, the chances of calls
being lost owing to faulty or busied
circuits are kept to a minimum and this
results in better service to the cus-
tomer. The possibility of network con-
gestion 1s also reduced which, in turn,
could affect the amount of equipment
needed.

TMCCs also co-ordinate maintenance
activities on private circuits and net-
works which they control. In these
cases staff are often in direct contact
with customers, and rheir contribution
to maintenance activities is vital in
minimising inconvenience.

In the past, TMCCs were often located
with Repair Service Controls (RSCs)
which, in general, decal with customers’
complaints about service and which
themselves cvolved from the original
concept of a test desk for c}lecking lines
in carly manual exchanges. The policy
now is that, to reduce noise, TMCCs
should be housed on their own away
from exchange cquipment, but it is
recognised that this is difficult to
achieve at smaller T™MCCs.

With the introduction of office-type
environments for some R$cs, the possi-
bility has been discussed of a similar
approach being applied to T™ccs. Test
desks and other essential TMCC equip-
ment would, however, be out of place
in an office type environment and it is
difficult to sece how some items could
be suitably modified. The general
environment is of great importance,
and steps have been taken to ensure
that when planning new T™MCCs the best
possible environment will be provided,
particular account being taken of noise
and lighting considerations.

A T™CC generally comprises four basic
blocks — test desks, test jack frames
(17¥'s), busy frames and trunk and junc-
tion routiners. Each test desk has
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Using the facilities of a test
desk at Cambridge Trunk
Maintenance Control Centre,
Technical Officer Maurice
Flinders localises a fault on
a circuit.

facilities for automatically gaining
access to outgoing trunk circuits and
for conducting functional and electri-
cal tests upon them. Transmission test-
ing and measuring facilities are pro-
vided and, by using connections with
TJ¥s, line signalling tones can be moni-
tored. Where staff suspect a particular
outgoing signalling relay set is faulty it
1s possible, at the test desk, to patch a
substitution relay set into the circuit,
thus proving by elimination whether
the suspect one is operating correctly.

Test jack frames provide direct access
to circuits and allow T™McC staff to con-
nect circuits to test desks and to cross-
patch circuits by patching in
“good”circuits. Busy frames enable
staft to “busy” faulty circuits, thus
preventing customers expericncing a
failed call. Circuits required for
maintenance can also be ‘“‘taken over”
in this way but only when existing calls
clear down so that they are not inter-

The

STD
“Trouble-
shooters™ |

‘ \N C Rolfe

rupted. Under failure conditions some
circuits activate alarm lamps on busy
{rames, and regular checks of these can
detect faulty circuits.

Trunk and junction routiners (TJRs)
are the basic tool T™ccC staff use for
detecting faulty circuits. At present
they are mainly used only on trunk
circuits, but the name refers to a time
when all circuits under 40 km were
called junctions and those over 40 km
trunks. Now any circuit interconnect-
Ing two MNSCs is termed a trunk circuit,
but the historical name of the routiners
remains.

The TJRrs gain access in sequence to
circuits connected to them and make a
test call to distant exchanges, thus test-
ing the signalling and switching func-
tions associated with the circuits.
Tones of 800 11z or 1,600 11~ at known
levels are exchanged by the routiners
and distant answering cquipment to
check the transmission performance of



cach circuit. The calls are then released
and the circuits monitored to ensure
that they clear down correctly.

TJRs are run automatically overnight,
the identity of faulty circuits being
printed on dockets together with the
numbers of the tests which the circuits
failed. During the day Tjrs are run
manually using a “‘step over engaged”
facility which means that the routiner
will stop on faulty circuits and busy
circuits not carrying conversations, but
will pass over those circuits being used
for conversation. In this way all trunk
circuits are routine-tested at least once
cvery 24 hours.

Circuits for which dockets have been
printed overnight are routined each
morning and for those which fail,
Trunk Service Reports are issued. A
high proportion of faulty circuits,
especially those which are reported as
busy during the night routine, pass the
morning routine. This second routine

Technician Jed Isbell connects
a circuit on the test
jack frame at Cambridge TMCC.

Faulty circuits, indicated on
dockets produced by overnight
routining, are rechecked the
following moming on the TMCC
trunk and junction routiner by
Technical Officer Bany Parr.

1s, however, necessary to find those
circuits which are busy due to fault
conditions, and to meet the need for
circuit tests at least every 24 hours.

Circuits for which Trunk Service
Reports have been issued are then
tested from the test desk to localise the
faults. These faults are mostly located
at either the near or distant switching
centre but may be found in transmis-
sion equipment between the centres.

FFault locations are usually deter-
mined initially by making a test call
and monitoring line signalling tones,
and then by either substituting the near
end signalling relay set or co-operating
with repeater station or distant
exchange staff as required. When a
faultis located, details are passed to the
relevant fault control which issues slip
numbers entered, with the time the
faults are handed over, on the Trunk
Service Reports.

On clearance the fault controls advise

the T™cC of the faults found and the
action taken to clear them. The circuits
are then restored to service.

The Trunk Service Report is a two-
part form, the completed left-hand side
being retained by Ttmces for three
months for reference in the event of a
circuit failing again within that period.
The right-hand side of the form is used
as a computer input document for the
Trunk Circuit Fault Recording Proce-
dure which gives a monthly printout
for each Tmcc with Area, Region and
national summaries. Each printout
gives trunk circuit serviceability,
details of out-of-service time per fault
and fault rates for each fault category.
Thus the system provides a perfor-
mance monitor and gives an indication
of where problems are being met.

TMCCs are mainly concerned with out-
going circuits as it is for these that they
arc the nominated control and have
responsibility for performance. Their
staff, however, are often called upon to
deal with incoming circuits when co-
operating with other Tmccs. Circuit
provision staff also make use of TMcC
cquipment as, on initial provision, cir-
cuits must be cabled 1o TJ¥ and TJR
access circuits and subsequently be
adjusted to give the correct transmis-
sion performance. This latter opera-
tion is carried out from the test desk in
co-operation with repeater station
staff. At the larger tmccs there are
dedicated positions provided for cir-
cuit provision use.

When dealing with private circuits,
T™MCC staff are not concerned with
routining, but deal with faunltreports as
they arise. The types of circuit and
equipment used vary widely which
means that a high degree of back-
ground knowledge is required in
localising faults, especially those
occurring on complex private networks
and those involving data circuits. A
computer input docket is completed
for each private circuit fault, the
returns from which give a measure of
performance in maintenance.

As far as maintenance of the STD net-
work is concerned knowledge of
switching or transmission equipment
alone is not enough. T™CC staff must
know how the network is assembled
and must be expert in the operation of
all the signalling systems used.

Mr N. C. Rolfe is a head of group in
Service Department at
Telecommunications Headquarters
where he was formerly

an Executive Engineer concerned with
maintenance and operational aspects
of TMCCs.
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A view from the bridge

\

IT’S COLD, wet and blowing a gale so
hard that the angry sca is whipped into
boiling, 25 ft-high swells: the sort of
weather, in fact, that can send a shiver
down the spine of even the hardiest
seaman, and which prompts all but the
largest ships to scurry for the sanctuary
of the nearest harbour or the relative
calm of coastal waters.

But it’s at times like these that the
Master of a Post Office cableship may
well have to take the decision to leave
his haven. For one of the fleet’s main
tasks is to make urgent repairs to a
seabed network of more than 19,000
miles of telecommunications cablcs
which provide vital links for interna-
tional services.

Take, for example, the breakdown
of communications bctween Britain
and the Channel Isles earlier this year,
when all cables were severed within a
few hours. The immediate nccd was to
get the main cable, from Bournemouth
to Guernsey, working again in the
shortest possible time. When I
received this priority instruction, how-
cver, my ship- the CsIRIS— was shelter-
ing from storm force westerly winds off
Margate.

Getting under way was quickly
achieved but, as often happens, the
unexpected arose. Soon after leaving
Margate our port engine developed
governor trouble. Fortunately, the
makers had an engineer in Dover and
he was duly embarked, mentioning
that he would have to be back in Dover

The Post Office cabieship IRISwhich, like its
twin — the MONARCH - is on continuous
standby for repair around the British Isles
and near continent.

Continuing our series
on some of the many
different jobs essential
to efficient operation

of Post Office
Telecommunications,
CAPT R. M. TUCKWELL
highlights his
responsibilities as a
cableship Commander.

that evening. In view of the urgency of
the task, and with the evening some
hours away, I decided he would rather
see a cable repair operation — my
action, perhaps, once being known as
Shanghaiing!

An approximate location of the fault
had been determined by tests from St.
Pcter Port repeater station in the
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Channel Isles, and was given to the
ship over radio-telephone by way of the
Guernsey Harbourmaster. On arriving
in the area, therefore, my first task was
to identify the fault’s position as accu-
rately as possible.

This is normally done by a method
known as electroding, which consists
of towing two electrodes astern of the
ship and measuring the potential dif-
ference produced by the field of a low-
frequency alternating current of either
17 or 25 Hz. The deflections cease when
the fault has been passed, and by allow-
ing for the distance from the bridge to
the electrodes, a fairly accurate fault
position can be calculated.

Using one of a selection of hook-like
devices, the ship next grapples for the
cable and brings it to the surface. A
skilled team secures the cable on
buard, cuts it and carries out tests back
to the land station which enable me to
identify the actual position of the fault.
The damaged section is then “‘cut out”,
a new section is jointed in and the cable
1s returned to the seabed. Finally, the
system is tested before being restored
to service.

Despite the fact that all these repair
operations on the Bournemouth-
Guernsey cable break had to be carried
out in weather conditions far worse
than normally experienced, the system
was restored in reasonably quick time.
With a southwesterly force 8 or 9 (40
knots) and a steep swell, it was an
extremely difficult task, made practic-
able largely by the excellent manoeuv-
rability and station keeping of the IRis.

These characteristics — common fea-
tures of the twin cableship, the
MONARCH, which was also involved in
the Channel Isles repair opera-
tions — result largely from the vessel’s
special design which incorporates a
bow thrust propeller and a rudder
thrust unit.

The Post Office cableship fleet con-
sists of three vessels, all based at
Southampton. The IRIS and MONARCH,
both of 3,900 tons, are on continuous
standby for repairs to cables around the
British Isles and near continent while
the third, the 6,100-ton CS ALERT, is on
24 hours’ notice at all times for repairs
to the transatlantic telephone network.
Each ship is equipped for any eventual-
ity in the maintenance role, from a very
simple joint in a cable crossing a river
estuary to the more sophisticated joint
that is necessary for modern cables.

Typical activity aboard a Post Office
cableship.

Life on board these vessels is proba-
bly unique in modern seafaring in that
it is impossible to forecast when, and
for how long, a ship is going to be
ordered to sea. And while my business
as Master is broadly to lay and repair
cables, I have ultimate responsibility
for all ship-board life.

Although, for example, a ship’s crew
works long hours at sea, the problems
of leisure time activities and maintain-
ing morale must concern the Com-
mander. When such duties are aligned
with the difficulty of predicting accu-
rately the duration of a repair prog-
ramme, it can be seen that the Com-
mander and his officers have special
responsibilities which very often
exceed those expecteds of shore-based
management.

Another major problem, which con-
cerns both the Commanders and the
Post Office Marine Division, is how
soon a ship can get on station to carry
out a repair. One of the many con-
straints 1s adequate manning at the
time a fault occurs to enable a ship to
put to sea without undue delay. The
complementof officers andcrew, while
adequate for most occasions, does not

always have the flexibility to cope with
sudden demands. Oftenstaffwill be on
leave, and | am occasionally obliged to
recall essential personnel before an
operation can begin.

With cableship charter rates alone
reaching £7,500 a day, it is under-
standable why ships arec urged to com-
plete all operations as speedily as pos-
sible. In addition there are such factors
as the unquantifiable cost of lost
revenue while a cable system is out ot
operation. Fortunately, standby
tacilities are normally available to re-
routc circuits on to other cables and
then by way of the inland networks of
the terminal countries, and lost
revenue in these instances is reduced to
are-routingcharge for the facilities and
rental of the cable capacity which is in
temporary use.

With the increasing capacity of ncw
submarine cable systems, however, the
principle of re-routing is becoming
more difficult and expensive. The
trend must therefore be towards even
more rapid repair of systems, thus
reducing their out-of-service times to a
minimum.

It i1s in this respect that the prob-
lems associated with carrying out effi-
cient repairs have been immeasurably
eased by the introduction of the mod-
ern cableships, IRIS and MONARCH,
whose handling techniques give grea-
ter flexibility in operations (see “The
Birth of a Boat,” Telecommunications
Journal, Autumn 1972).

These new ships also provide consid-
erable improvements in officer and
crew accommodation, which enable
the Post Office to compete more effec-
tively in the labour market. Indeed, it
has been my experience that once a
recruitstays with a shipfor more thana
few repair operations, he tends to iden-
tify himself with it and remains with
the Business.

Overall, the Post Office’s cableship
fleet and its Marine Division arc now
better equipped than at any time in
their history to meet the demands
placed upon them. With the continued
technological advances in undersea
cable development, it is encouraging to
know that the Post Office is fully
geared to play a prominent role in both
the provision and maintenance of
international communications as they
continue to grow.

PO Telecommunications Journal, Summer 1977
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Avoiding

explosive

situations

JO Colyer and M Hannan

Aided by close co-operation between the Post Office and British Gas, new and
improved methods have been developed for the prevention, detection and
location of gas leaking into underground telecommunications plant.

IN MEETING the service require-
ments of industrial, business and resi-
dential areas, it is often necessary to
provide gas mains and underground
telephone plant close to each other. If
gas leaks occur, therefore, Post Office
cable ducts, jointboxes and manholes
generally provide a potentially easy
path for the escaping gas.

These problems have increased in
recent years with the growth in both
telecommunications and British Gas
networks, particularly the introduc-
tion of high-pressure mains carrying
North Sea gas. As a result, it has
become clear that risks to Post Office
staff and equipment can only be
minimised by providing more com-
prehensive safeguards and by close
co-operation between the two organisa-
tions in gas leak prevention, detection
and repair.

Prevention is, of course, the Post
Office’s first line of defence. The con-
sequences, for example, of gas leaking
into telecommunications buildings by
way of their cable chambers could be
very serious although, fortunately,
such instances are rare. Here, preven-
tion is achieved primarily by duct seals
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A lamp standard type of ventilating

shaft for telephone exchange manholes,
which has a special top to keep out birds
and prevent down-draughts.

which are augmented wherever possi-
ble by ventilation.

Double duct seals — one in the cable
chamber and one in the manhole at the
far end of the lead-in ~ are now stan-
dard. Improved methods of sealing
give great reliability and, where two
good seals can be made, no further pro-
tection for a building is normally
necessary.

Recent work has also shown that a
properly designed ventilating shaft can
clear gas from an exchange manhole so
effectively that it prevents even a quite
large leak from building up an explo-
sive concentration. The shaft normally
consists of a tall lamp standard, with a
special top to keep out birds and pre-
vent down-draughts, erected close to
the manhole and connected to it by two
short ducts.

Itis not practicable to seal Post Office
manholes and jointboxes against gas
ingress, so safety in these situations
depends on careful testing. Current
regulations and procedures for testing
are clearly set out in Telecommunica-
tions Instructions, and all indications
of the presence of gas are reported to
British Gas. External staff working at



The Post Office’s new portable gas monitor stands guard in a manhole while
jointer Brian Williams prepares to open a junction cable. The equipment monitors three
different points and gives audible warning of gas ingress, even at low concentration.

manholes and jointboxes, for example,
should always carry out tests before
starting work and at other regular
intervals, and since the mid-1960s the
gas indicator has become a familiar
item of equipment for this purpose.

For long periods of work, however, it
would be more convenient for repeat
tests to be made by a monitor which
operates every two minutes or so. Port-
able equipment, which enables these
tests to be made at three different
points in a manhole, has been
developed and is expected to go into
service this year.

Equipment similar to the portable
monitor has also been developed for
use in cable chambers. Some 1,500
monitors have been purchased and
installation is already in progress for
buildings considered to be particularly
at risk.

The cable chamber monitor uses
power from the exchange battery and
can be connected into the exchange
alarm system. It gives a warning for a
gas concentration of 20 per cent of the
lower explosive limit (LEL) and a sec-
ond alarm for 50 per cent LEL. The LEL
is the minimum proportion of gas in air
that will explode or burn, which for
North Sea gas (methane)is about S per
cent gas and 95 per cent air.

When a gas leak is detected remedial
action must be taken, and it is here that
a number of new co-operative
arrangements have been made between
the Post Office and British Gas. Proba-

bly the most important are those for
ensuring quick reporting of and atten-
tion to leaks. This has been achieved by
the setting up of special local com-

munications facilities between liaison
officers of the two organisations.

A good example of this close co-
operation is a new, improved techni-
que for the detection and location of
gas leaking into Post Office cable
ducts, which relies for its operation on
the staff of both organisations. While
British Gas normally use special over-
ground equipment to help trace leaks,
it sometimes becomes necessary to
drive holes into the ground along the
line of the gas main. Apart from being
time-consuming and expensive, this
may also be hazardous to other under-
takers’ plant. There is always the pos-
sibility, too, that long sections of gas
main may have to be excavated.

The new technique eliminates the
need for both making holes and large-
scale excavation. It uses a sensor,
housed in a probe which is pulled by
draw rope through the duct where Post
Office tests have indicated the presence
of gas. Thesensor is connected electri-
cally to an operating panel at one end of
the duct section, and when a gas
ingress point is encountered, audible
and visual warning signals are given on
the panel, the frequency of these sig-
nals indicating gas concentration.

When the signals are received, the

drawing operation is stopped and the D

Assistant Executive Engineer George Leonard records details of a
routine test on the alarm of one of the cable chamber monitors now being

introduced at telephone exchanges.
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Author Matthew Hannan, far right, watches a trial of the new technique for detecting and locating gas in Post Office
cable ducts. Technician Sam Sanderson handles the probe’'s drawrope while British Gas officers adjust the operating

panel and test the overground receiver.

position of the trouble is located by
activating a small transmitter in the
probe. This is coupled inductively to a
receiver which is carried overground
along the line of the duct. The ground
surface 1s marked at the probe position
and, following re-runs to confirm the
location, excavations are made to carry
out the necessary repair or replacement
of faulty main.

This new method of location has
already been used etfectively on a trial
basis in a number of Telephone Areas
and could prove invaluable to both the
Post Office and British Gas. Following
the successful field trial, arrangements
are now being made to permit British
Gas to introduce the probe for regular
use in Post Office ducts throughout the
country.

Use of the probe can reduce costly
surface reinstatements and minimise
disturbance to Post Office plant, as
well as enabling quicker restoration of
telephone service after cable break-
downs where gas has been found.
Programmed dates for installation and
maintenance of the telephone network
should also be more realistic as existing
work is less likely to be held up for long
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periods by unforeseen delays caused
through gas leaks.

It is, of course, the minor leaks that
are most difficult tolocate, and experi-
ence has shown that these can cause
considerable delays in work program-
mes. While Tunbridge Wells Area, for
example, were experiencing difficulty
with two cases of gas leakage into duct
lines the possibility of using the new
technique arose. The problems centred
around areas where a complex of
high-grade cables existed and density
of traffic was high.

Following discussions at local level,
the British Gas area office quickly
obtained agreement from its headquar-
ters for Tunbridge Wells to be
included in feasibility studies already
in progress between the two organisa-
tions. The Area was also included in
the later field trial, a liaison officer and
party of field staff being specially
trained for the exercise.

Another typical example of co-
operation between the two concerns 1s
the Aperture Survey, in which British
Gas staff use an extremely sensitive
detector at openings in the ground near
to their mains. The keyholes in tele-

communications jointboxes are ideal
for this purpose and, with Post Office
help in making duct records available
and clearing blocked keyholes, large
lengths of gas distribution pipes can be
monitored for leaks. The detector is
much more sensitive than the Post
Office’s gas indicator and can detect
traces far below the LEL.
Organisation of the Aperture Survey
parties has still 1o be finalised, but
British Gas expect to increase their use
for Post Office plant in the future. At
present some parties use hand-held
equipment, while others use vehicles
equipped with pen recorders con-
nected to detectors and the vehicle’s
mileage meter so that the whole process
can be mechanised.

Mr J. O. Colyer is a head of group in
Operational Programming Department at
Telecommunications Headquarters where
he was until recently responsible for

gas detection and precautions in Post
Office buildings and plant.

Mr M. Hannan is an Assistant Executive
Engineer in Tunbridge Wells

Telephone Area, responsible for external
plant maintenance.
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Operator services-
the changing pattern

AE Garrett

Increasing automation of the telephone network over the years has had a major effect
on the role of the Post Office operator. This article, which is based on an
in-depth study in Eastern Telecommunications Region, describes changes that have
taken place and outlines planning considerations for operator services of the future.

THE PROCESS of converting the
United Kingdom telephone network
from manual operation to a fully
automatic system began in 1912 with
the opening of the first Strowger
equipped exchange at Epsom, Surrey.
Since those pioneer days there have
been countless technological advances
and over the last few years, in particu-
lar, the development of improved sig-
nalling systems, communications satel-
lites and high-capacity submarine
cables have enabled almost all Uk cus-
tomers to dial their own calls through-
out Britain and across the world. Last
year, in fact, saw the last few manual
exchanges converted to automatic.

Not surprisingly, one of the major
effects of these spectacular achieve-
ments has been on the role of the Post
Office telephone operator. From the
earliest days of the system operators
have always been an integral part of the
service and while, originally, their
main job was the connection of calls, it
is now more concerned with giving
assistance and connecting the more
complex type of call. Because of these
changes it is necessary to consider the
operator service of the future.

Itis vital, for example, that under full
automation the operator service is
properly tailored, not only to meet all
customer requirements until the forth-

coming era of digital switching, but
alsoto bea viable, economic undertak-
ing for Telecommunications.

Before the introduction of Subscriber
Trunk Dialling (sTD) in 1958 ali calls
outside the.local area of each automatic
exchange — over 15 miles chargeable
distance — needed to be connected by
the operator. As sTD became available
to more customers and they became
familiar with the newsystem, however,
the need for operator involvement
began to decrease. Until 1970, this
decrease was offset by the increasing
number of new customers, as well as by
technical constraints and delays in the

provision of equipment which (Q

Connection of emergency calls is a vital part of the Post Office telephone operator's work.

Here, Colchester Telephone Exchange operator lise Cotton
quickly responds to the red lamp warning of a 999 call.

.
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restricted the number of distant
exchanges that could be dialled direct.

In addition, although the earlier
introduction of trunk mechanisation
had reduced the amount of operating
work required to route calls over the
network there were, nevertheless,
many calls which still required the
assistance of an intermediate operator,
including those calls routed to manual
exchanges.

Thus the expected reduction in the
number of telephone operators during
the 10 years from 1958 announced in
the White Paper ‘‘Full Automation of
the Telephone System’’, was deferred.
The 1962 expectation that the 306
Operator Service Centres (0scs) then
existing nationally would fall to 200
with full automation, has not yet been
achieved. In fact, there has been a
small increase in their number.

During the early 1970s progress
towards full automation of the system
was being made, but there were still
technical limitations restricting the
number of exchanges that could be
dialled direct over the STD network and
where access to the transit network was
needed. This required the provision of
a separate network using a combina-
tion of fast signalling techniques and
high-grade circuits over which calls
could be routed through a number of
switching stages without degrading the
transmission quality; thus making pos-
sible the ultimate aim of complete
inter-dailling facilities to all customers.

“Transit” introduction began in 1971
and the majority of Group Switching
Centres (GSCs) now have access to the

network. Some 75 per cent of the total
planned transit routings are now avail-
able to customers and it is hoped to
complete the programme by the end of
next year. This, together with STD
access over the non-transit network,
means that customers are already dial-
ling all but a few of their trunk calls.

In addition to increased dialling
access within the inland system, con-
siderable progress is now being made
in providing customers with Interna-
tional Direct Dialling (ipp). This facil-
ity is already available to about 75 per
cent of customers and the programme
will be virtually completed by 1981.

The provision of International
Demand Service (1ns) facilities to give
customers code dialling access to
International Control Centres (1ccs) for
those overseas calls which cannot be
dialled direct, is also well under way.
The need for assistance by inland
operators in the connection of overseas
calls is rapidly declining as a result of
these facilities.

Although the longer term effects of
full automation on operator traffic
were broadly anticipated, it could not
have been foreseen that a critical stage
of the programme would also coincide
with the present economic recession.
As a result of the general decline in
business activity and increased tariffs,
the number of calls being made is fewer
than forecast, particularly those which
are not dialled direct. This has acceler-
ated the rate at which the traffic hand-
led by operators has fallen.

A significant aspect of the operator’s
function, of course, is concerned with

“Directory Enquiries - which town please?’’ DQ calls are a continuously
growing element of operator traffic.

30

special facility, enquiry and directory
enquiry (DQ) calls. Special facility calls
are those where the customer wants an
additional service such as transfer
charge, personal, credit card, free-
phone, or advice of duration and
charge (apc). With the advantages of
sTD, demand for some of these facilities
has receded and there is now little call
for personal or ADC services. There is,
indeed, evidence to suggest that fewer
transfer charge calls are made where
customers have direct dialling access.

The only real growth element of
operator traffic at present is DQ calls.
The number of these calls has
increased by about 12 per cent per year
during the last five years. The rate of
growth has now slowed down partially
owing, no doubt, to the recession and is
currently about six per cent a year.

The main problem associated with DQ
is the increasing pressure on storage
space in exchanges to house the grow-
ing size of directories and yet enable
operators to retain easy access to them.
To overcome this, trials have been car-
ried out into the feasibility of a mic-
rofiche system (see Telecommunica-
tions Journal, Summer 1976), and it is
planned to introduce the system
nationally within the next two years.

As well as these specific operator
functions there are, of course, many
others, not least of which is the need to
have someone to whom customers can
readily go for help when the automatic
system develops faults or becomes
congested, and for the connection of
emergency calls.

In planning operator services of the
future the first essential is to determine
the likely size of the system. The vari-
ous means of meeting this need then
have to be explored from both practical
and cost points of view, taking into
account the need to provide exchange
staff with a continued variety of work
and reasonable career prospects.

The present situaton is that there are
in the UK more than 300 oscs varying in
size from 10 to more than 100 installed
positions. Experience has shown that,
generally, a unit of fewer than 15
busy-hour positions is too small to con-
stitute a desirable management unit
and there are indications that effective
management becomes more difficult
above about 60 positions.

Each oscneeds to be examined in rela-
tion to its expected size and with regard
to the overall requirement for each
General Manager’s Area. If there are
costs which could be avoided if traffic
were transferred elsewhere, then the
various costs have to be quantified and
alternative options for meeting the



Typical older-type switchroom of a medium-sized Operator Service Centre, showing how

are now staffed. Enquiry positions are located down the centre of the room.

overall Area forecast identified and
costed.

There are several factors to be consi-
dered, including the type and age of the
switchboard equipment installed at
each osc to handle call connect traffic.
As far as EQand DQ positions are con-
cerned, however, modified call-
connect positions which would not
otherwise be needed can be used for EQ,
and the few remaining DQ cord-type
switchboards can be replaced by mod-
ern DQ desks if necessary.

If replacement of an 0sCis necessary
new accommodation may be required,
involving high building and equipment
costs. The total capital cost for replac-
ing an osc of, say, 40 positions in new
accommodation is likely to be in the
region of £500,000. It is necessary,
therefore, to establish whether more
economic options are available before a
commitment of this kind is made.

The environment conditions at each
osc have to be considered. Although
redecorating and refurbishing of
accommodation is carried out
whenever possible, the physical layout
of some of the older buildings is less
than ideal. Considerable expenditure
may be necessary to raise conditions to
the level of modern standards.

Important, too, is the adequacy of
operator recruitment potential to meet
expected need. In the past oscs have
often been located with little regard to
the ability of the Post Office to attract
sufficient staff of the right calibre for
operating work and, while in the pres-

ent economic climate recruitment pre-
sents little difficulty, it is an important
aspect in deciding on the future loca-
tion of 0SCs.

In many cases 0SCs occupy accommo-
dation in the same building as the cus-
tomers’ local equipment andjor the
switching equipment associated with
the Gsc. Because of the growth of the
automatic system and the need to mod-
ernise existing equipment there 1is
increasing pressure for more equip-
ment accommodation space. The cost
of extending an existing building or,
where this is impracticable, the pur-
chase of a site and erection of a new
building is considerable.

In many cases substantial additional
costs would be incurred for diverting
underground cables to a new location
which may not in itself be the most
economic point for the area served.
The possibility of deferring or avoiding
future building costs by utilising osc
accommodation for equipment use
must therefere be considered where
this option is available.

Finally there is the practicability and
cost of transferring operator traffic
from one osc to another to consider.
The technical requirements, including
specified transmission standards, addi-
tional equipment and circuits which
would be needed to re-parent traffic,
have to be evaluated and the costs bal-
anced against savings from other
sources.

The final decision whether toadopt a
particular planning option has to take

relatively few fitted positions

into account not only quantifiable costs
but also the views of all those who are
concerned.

Since exchange staff must either be
re-deployed or made redundant as a
result of osc closures it is imperative
that all practicable measures are taken
to reduce the impact on staff to a
minimum.

An evaluation of all the factors sug-
gests that the Post Office needs to
progress towards a far more compact
system than at present with possibly
little more than half the existing oscs
being retained. The practicability of
divorcing call-connect from EQ/DQ
work has been studied; apart from the
larger conurbations, however, separa-
tion would not at present appear to be
economic or advantageous to manage-
ment or staff.

Once astrategy has been determined,
the details of implementation will need
to be thrashed out, and this will inevit-
ably take time in view of all the differ-
ent interests involved. Nevertheless,
there seems little doubt that by the mid
1980s a more efficient and streamlined
operator service could be available te
the benefit of customers, exchange
staff and the Telecommunications Bus-
iness as a whole.

Mr A. E. Garrett is a Regional Operator
Service Adviser in Eastern Telecommunications
Region and was formerly involved in
operator service planning in the long-term
Planning Group.
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Directors on order

An order worth about £7 million for
advanced electronic equipment to cut
maintenance costs in telephone exchanges
has been placed by the Post Office. It fol-
lows extensive tests at Surbiton telephone
exchange, Surrey, where the prototype
equipment was demonstrated publicly for
the first time in June. The new eqdfpment,
known as electronic directors, will be sup-
plied and installed by Pye TMC Ltd. at 243
exchanges in London, Birmingham, Edin-
burgh, Glasgow, Liverpool and also in
Manchester.

Each call dialled within these areas is con-
trolled by a director which governs the set-
ting up of every call within the area. Once
the call is connected the director switches
itself out of circuit and becomes free to deal
with the next call. The equipment automat-
ically stores the dialled numbers and directs
the call to its destination.

A total 0f280 electronic directors are to be
provided under a modernisation prog-
ramme in which all existing electromechan-
ical directors are to he replaced by the end
of 1981.

Full EPSS working

The Post Office’s Experimental Packet
Switched Service (EPSS) has been brought
into full operation following the progressive
extension of facilities ta users since late
1975. Completion of the last phase was
made possible by delivery of the remaining
hardware and final development of the
necessary switching software.

Based on packet-switching exchanges in
London, Manchester and Glasgow, EPSS
enables data to be sent between participants
in the form of fully addressed blocks or
packets. The three exchanges are fully
interconnected by 48 kHz circuits operating
at 48 kbit/s. ]

So far, the three exchanges operate for
eight hours every weekday, presently serv-
ing more than 30 computers. Ultimately the
network is expected to support 43 packet-
terminal connections, carrying data at rates
of 2,400, 4,800, or 48,000 bit/s, and up to
100 asynchronous character terminals
transmitting at 110 or 300 bit/s and linked
to their local packet-switching exchanges
over the public telephone network.

EPSS is planned to operate for a minimum
experimental period of two years to provide
users and the Post Office with experience of
operating in a public network environment.
During this period, the hours in which the
service Is available will be progressively
increased.

‘Waveguide go-ahead

A commercial millimetric waveguide tele-
phone system linking Bristo! and Reading
has been given the go-ahead by the Post
Office, and is due to become operational by
1983. Detailed planning of the 125 km
route is already under way.

Construction and laying of the 110 mm

steel pipe housing the waveguide is due to
start in 1979, with completion in 1980.
Installation of the waveguide will follow
immediately after, to be finished by 1981.
Five booster stations will be needed at
about 20 km intervals along the route, and
installation of their electronic equipment is
scheduled for 1982.

At Reading, the proposed waveguide sys-
tem will be provided with links to a
“supercable” system over a spur of the
cable from Reading to High Wycombe (see
‘Supercable’ progress). At Bristol, connec-
tions will be made from the waveguide to
cable and microwave radio links to South
West Englaud and South Wales. These
connections will include links to the new
satellite communications earth station at
Madley, Hereford, and to Goonbhilly.

Expanding electronically

During the next five years the Post Office
will install 750 new electronic telephone
exchanges, doubling the number in service.
This was announced by Sir Edward Fen-
nessy, Deputy Chairman of the Post Office
and Managing Director Telecommunica-
tions, when opening a new TXE2 exchange
at Milion Abbas, Dorset — the 800th of its
kind installed in Britain.

The TXE2 is primarily designed to serve
small rural and suburban communities.
The first exchange was opened in 1966 and
over the next five years the Post Office
plans to bring about 100 new TXE2s into
service cach year.

“But we also have a rapidly expanding
programme of large electronic exchanges
for densely populated areas”, Sir Edward
said. “We expect to bring more than 20 of
these (TXE4) exchanges into service in the
next 12 months; in five years’ time we
expect to have 250 in operation.”

The new Milton Abbas exchange is being

used for the first trial in Britain of plug-
and-socket connections - already used in
TXE4 exchanges — between TXE2 equip-
ment racks, in response to the exchange
supplier’s request. Using these connections
offers great potential savings in installation
time and should also enable the work to be
done by less skilled staff, an important
factor for export versions of the TXE2
exchange system.

In the prototype, multi-wire cables ter-
minating in cable-end sockets are con-
nected to each exchange equipment rack at
the factory during manuflacture. This ena-
bles some of the cable continuity tests to be
carried out at the works, where better
facilities are available to speed the task. On
site, installation staff interconnect the
equipment racks, and also link them to the
main distribution frame, by plugging the
cable-end sockets into fixed, double-sided
plug modules.

Viewdata’s public trial

About 1,000 people will participate in a
market trial of Viewdata, the Post Office’s
computer-based information system, start-
ing next summer. The system enables
users — at the touch of a button — to call up
information on a variety of subjects over the
telephone for display in words or simple
diagrams on a television screen (see Tele-
communications Journal, Winter 1975/76.)

The trial will involve people at home and
at work in London, Birmingham and Nor-
wich, and they will have access to 60,000
“pages” of information. If successful, the
trial could develop into an initial public
Viewdataservice by 1980 and be extended
throughout the United Kingdom during
the 1980s. '

As well as testing public reaction to View-
data and its charges, the trial will also com-

pare reaction to Viewdata and to tele-o

Mr B. H. Berresford, General Manager of Bournemouth Telephone Area (left), helps Sir
Edward Fennessy switch in Britain's 800th TXE2 exchange at Milton Abbas (see

“Expanding electronically”).
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text — the broadcast information services
provided by the BBC and IBA. It will also
help information providers and the televi-
sion industry to evaluate the market.

The Post Office will be contacting more
than 5,000 people to select the 1,000 or so
who will be taking part. Of these particip-
ants, about 700 will be householders and
300 business people in shops, offices or fac-
tories. A few non-commercial organisations
serving the general public will also be cho-
sen — such aslibraries,community centres,
citizens’ advice bureaux, railway stations
and post offices.

To assistin the market research, particip-

ants will be asked to log their use of View-
data and teletext. They will be expected to
bear the cost of a modified receiver and to
pay for Viewdata telephone calls at local call
rates,as wellasbeingcharged a smallfee for
some pages of information. Certain infor-
mation, such asadvertisements, will be free
of charge.
@®The German Post Office has taken deliv-
ery of a GEC 4080 computer system for use
in its proposed public teletext information
service, Bildschirmtext — equivalent to the
Viewdata service. The decision of the
Deutsches Bundespost to proceed with the
service followed negotiations with the
British Post Office over software collabora-
tion and assistance with generation of
databases.

London on call

The Post Office’s new Radiopaging service
in London is now fully operational, cover-
ing a 900 square-mile area from Potters Bar
southwards to Caterham, and from Heath-
row eastwards to Dartford and Dagenham.
The system is designed to cater for 20,000

customers initially, rising to a maximum

of 100,000 in the future.
‘Supercable’ progress

Work is now under way on laying the
southern section of the “‘supercable” which
will carry 60 MHz transmission systems
between London, Reading, Birmingham
and Manchester. Capable of carryingnearly

100,000 calls at once, the cable will form a
new high-capacity backbone for Britain’s
telecommunications network, and a high-
degree of engineering skill was called for in
preparing its route. (See Telecommunica-
tions Journal, Autumn 1976.)

The cable now being laid in West London
is the start of a 200 km link between Lon-
don and Birmingham. This is being routed
through High Wycombe, from where a 30
km spur will run to Reading. Cable laying
over the northern leg of the route — 153 km
from Birmingham to Manchester — was
completed late last year.

New Datel service

A new Datel service has been introduced by
the Post Office, based on a modem which
enables users to exchange data more widely
with overseas organisations. Known as
Datel 2412, the service can be used to send
binary data at 2,400 bit/s or 1,200 bit/s over
private circuits and the public telephone
network. Among the advantages over Datel
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Lightweight undersea telephone cable is loaded into the cableship Mercury for
Columbus, a telecommunications system across the South Atlantic

linking South America and Europe. The £40 million system, designed and
manufactured by Standard Telephones & Cables, will have 3,250 nautical miles
of cable and will be able to carry 1,840 simultaneous conversations between
Venezuela and the Canary Islands.

2400 services is that it incorporates
customer-operated test functions for the
first time, enabling a full check to be made
of circuit and modems.

The new service is available for simultane-
ous bothway (full duplex)data transmission
over four-wire private circuits, for alternate
bothway (half duplex) transmission over
the public telephone network, or for full
duplex private circuit operation with half
duplex public telephone network transmis-
sion as a standby. In each case, a control
channel working at 150 bit/s in the reverse
direction can be provided as an optional
extra, and is available for full duplex opera-
tion over private circuits or half duplex over
the public network.

Basis of the service is the new Post Office
Modem 12, which conforms to CCITT regu-
lations and is compatible with a wide range
of 2,400 bit/s modems in use overseas,
enabling data to be transmitted or received
at this rate over international dialled con-
nections.

IDD tops fifty

Britain became the first nation in the world
to have direct telephone dialling to 50 coun-
tries with the introduction of International
Direct Dialling (IDD) to Jamaica. Dr
Arthur Wint, High Commissioner for
Jamaica, inaugurated the 50th direct-
dialling service with a call from the offices
of the Jamaica Tourist Board.

Further extensions of IDD — to Bermuda,
the Cayman Islands, Hungary and Swazi-
land - have brought to 54 the total number
of countries that British telephone users can
dial direct. In addition, direct dialling to
the United States of America has been
extended to include Hawaii, meaning that
the facility is available to every American
State apart from- Alaska.

Currently IDD is available to about 75 per

cent of the 21.million telephones in Britain,
and almost all should have the facility dur-
ing the next four years. The introduction of
IDDon 2 May fer subscribers on the Rugby,
Crick, Swinford and West Haddon
exchanges was marked by a call from
Rugby Radio Station to Rugby, Tennessce.
The call was made by Mr Alan Lee, Second
Master at Rugby School, to Mrs Carolyn
Hughes d’Agostino, grand-daughter of
Thomas Hughes, author of “Tom Brown’s
Schooldays” and founder of the town of
Rugby, Tennessee, in 1877.

Following the inaugural call, a plaque at
Rugby Radio Station was unveiled by a
high-frequency radio signal sent from
Rocky Point Radio Station, Long Island,
New York. The unveiling marked the 50th
anniversary of the first transatlantic tele-
phone call, which was made between the
two radio stations.

Automatic interception

Two prototype automatic changed number
intercept equipments have been installed
for service trials at telephone exchanges in
Chelmsford and Birmingham. The system
enables the service to be provided indepen-
dently of telephone operators and to be
local to the exchangec — no special circuits
being needed to route calls to the manual
switchboard.

In the prototype equipment, supplied by
Pye TMC, the call is terminated in the tele-
phone exchange and an automatic spoken
message is passed to the caller. The message
is stored in digital form in large-scale integ-
rated circuits, each message being built up
from a limited vocabulary of words and
phrases. Each word or phrase is decoded
from its digital storage form and continu-
ously applied to an audio highway, there
being as many audio highways as items in
the vocabulary.



SIEMENS

OurTest System

is easy going for

an engineer who talks
plain language.

Your engineer caninstruct the Pegamat * in plain For full details of Siemens test modules and
language, eliminating errors and avoiding complicated Pegamat test system contact:
programming. Siemens Ltd., Great West House, Great West Road,

By interfacing individual test sets to a common bus, Brentford, Middlesex TW8 9DG. Tel: 01-568 9133.
either Pegamat or IEC, each test setis supported by the Telex: 23176.
full capability of Pegamat software on a mini-computer.
All your engineer needs to know is Pegamat Basic,
which allows each function to be specified individually in
plain terms. This ensures accuracy and saves time and
money.

*Pegamatis a trade name of Siemens Autamatic Communications Test Equipment.
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WIRES CHEAP.
TROUBLES

EXPENSIVE.

If wires could choose their o
environment MIL-ENE wire-wrap
wire would never have evolved.

WL Gore & Associates (UK) Ltd,
Pitreavie Industrial Estate,
Dunfermline, Fife KY11 5PU

Telephone: Dunfermline 25901.

DEF Stan 05 24/underwriters laboratories

Test Jacks
37and 38

Test Jack 38/1B with 100 pair termination and test facility

Plug in Protector
Modules give line
protection with B.P.O.
type 64 fuses.
Additional Modules
give Cross-over circuit
and rewireable test
plug facilities.

Please ask for technical information on
the full range.

Birkbys Plastics

a member of the PLESSEY GROUP

Birkbys Plastics Limited

P.O. Box 2, Liversedge,

West Yorkshire WF15 6QA
Tel: (0924) 403721 Telex: 55332

*Manufactured under licence from the British Post Office @150P004



GEC DIGITAL
TRANSMISSION
SYSTEMS

FOR LOCAL JUNCTIONS AND TRUNK ROUTES

ANALOGUE INPUT MULTIPLEX BEARER
voICE-FREQUENCY | | 30-CHANNEL PCM 2048 kbit/s
el - LINE SYSTEW

AUTOMATIC EQUALIZATION FOR BALANCED-

SIGNALLING UNITS TAILORED
TO SUIT YOUR REQUIREMENTS

PAIR CABLES
. LOW CAPACITY
JUNCTION CIRCUITS

SIGNALLING
'FACILITIES

OUTPUT: 2048 kbit/s

INPUT: 4 x 2048 kbit/s

8448 kbit/s

SECOND-ORDER LINE SYSTEM
INPUT 60-CHANNEL MULTIPLEX ~ FOR BALANCED-
FOM SUPERGROUP 120 CHANNELS PAIR CABLES

120 CHANNELS

SUPERGROUP CODEC OUTPUT: 8448 kbit/s  }

AN INTERFACE BETWEEN
ANALOGUE & DIGITAL SYSTEMS

| OUTPUT. 8448 kbit/s '"P%‘,'; }g: gf{ﬁg I'(‘L’:g:

_ 120 Mbit/s
HIGHER-ORDER COAXIAL LINE
MULTIPLEXERS § SYSTEM

OUTPUT: o 1680 CHANNELS
140 Mbit/s 5 120 Mbit/s

140 Mbit/s
RADIO RELAY

| SYSTEM
MICROWAVE AND LINE TRANSMISSION - MULTIPLEX - V.F. TELEGRAPHY
DATA MODEMS - TELEPHONE SWITCHING SYSTEMS - PRIVATE 11 GHZ
TELEPHONE SYSTEMS - TELEPHONES - TOTAL SYSTEMS CAPABILITY
GEC TELECOMMUNICATIONS LIMITED of Coventry, England. 1920 CHANNELS

A Management Company of The General Electric Co Ltd. of England. CB2



Itlooks like
agl20instrument.

It performslike
afi20instrument.

It costs around £50.

AvO have put electronic multimeters within every-
one's reach with the Avo EM272.1t incorporates
features normally found on much more expensive
units: 316 k Q/V input impedance to an accuracy
of +2-5% f.s.d.on most voltage ranges; printed
circuit shunts with thick film moclules and the
proven Avo printed switch to ensure maximum
reliability; 39 ranges 20 voltage, 14 current and 5
resistance.

Added to this, the Avo EM272 is as tough as it is
efficient, with a robust centre-pole movement that
can take the knocks and still come back for more.
To cap it all, this remarkable instrument is made by
Avo, which, in itself,is your guarantee of getting
quality that cannot be bettered.

Cet in touch with us today for further
information and order from your wholesaler,or an
Avo Distributor.,

Avo Limited,
Archcliffe Road. Dover; Kent, CT17 9EN.
Telephone: (0304) 202620.

Thorn Measurement and Components Division

Douhlte

capacity
for m.d.f.

termination

Test Jacks
37and 38

S o

Lineside installation of Test Jacks 37/1A at Holborn Exchange
showing full jumpering for 100 pair termination.

Test Jacks 37 and 38* provide 100-pair
termination with test access for: line
side, exchange side and PABX.
Supersedes Fuse Mountings 10064 and
Test Jacks 33.

Please ask for technical information on
the full range.

Birkbys Plastics

a member of the PLESSEY GROUP

Birkbys Plastics Limited

P.O. Box 2, Liversedge,

West Yorkshire WF15 6QA
Tel: (0924) 403721 Telex: 55332

*Manufactured under licence from the British Post Office
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oes this
urnyouon? -

Certainly — if that is what you want, Or it will control a
recorder, or a servo, or a computer.

Whatever, or howevertomplex the system to be
operated — a railway, a radio network, a pipeline, a reservoir
— keeping it running, economically and efficiently, depends
upon receiving a continuous stream of true data,

The reliable and cost-effective means of setting up
such monitoring and remote control systems is with Plessey
low-frequency data transmission modules - used in
conjunction with public, or private, telephone networks.

The current Plessey range covers units from 50 to
600 baud capacity, but as world leaders in development and 2 s
manufacture of data transmission modules the true Plessey
strength in this technology is their ability to design and produce
Sull systems to meet the most exacting requirements.

Get turned on by
Plessey Low Frequency Data Transmission Modules

©PLESSEY

Plessey Aerospace
Titchfield, Fareham, Hampshire, United Kingdom PO14 4QA
Tel: Titchfield (032 94) 43031 Telex: 86214

@ 620P0O56

% Automatic wire holding
clamp models available

% Spring return handles

NEW ELECTRONIG
SUPER-KNIPS

% Five patterns to
choose from

% New cushion
type plastic
handles

Further information from:

% Manufactured from * Accurdatelz LONGS LTD.
stainless steel fagedicatiing Hanworth Lane Trading Estate,
edges Chertsey, Surrey.

% Only 5" long 09328-61241. Telex 929811
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MINIATURE CERAMIC TRIMMERS TYPE
CDS: This new range of miniature ceramic disc
wimmers has heen designed to meet the require
ments ol mechanical and electrical reliability when
the available space is minimal. Snm in diameter
and 4.4mm maximum height they are designed for
applications such as elecwonic clacks and walches
but, in addition, available for other convengonal
uses..Ranges 0.9 10 25F.

MINIATURE UHF TRIMMER CAPACITORS
TYPE PTUITUT: This range of timmers was lirs!
developed for the UX |1l satellite, The ability of the
capaciors to operale over a wide Trequency range
enaties them to be used even into Uie microwave
region with complete conlidence, Actyal sell
resonance Irequency al C max type PTUN2 is
4GHz) Capacitance range 0.2pF to 3pF. Pnted
orev| chassis, and stup line siyles available

versatile range

of trimmer
capacitors made

CD5 & AIR DIELECTRIC BS9000 Approved
Maost types Post Office & Military Approved

10mm AIR DIELECTRIC SOLID ELECTRODE
MINI TRIMMERS: This range of DXLEY sub
miniature air dielectric rimmer capacitors have
hoth stator and rolor assemblies machined from
solid bar ehminating practically all soldered joints
Capacitance values from 2pF 10 25pF.

ULVERSTON e CUMBRIA » LA129QG ® ENGLAND

UXI.EY DEVELOPMENTS co- I.TD- CAELES OXLEY ULVERSTON * TELEX 65141 » TEL: 0229 52621




Electrical

Installation

made easy

with new
(

selected for the
E a 5 I D c DESIGN
CENTRE

LONDON

St. Edmunds Girls School,
Laverstock, Salisbury.

Sheldon Boys High School,
Chippenham.

wiTH ANTSCHEME APPROVAL No.75/6

Following the successful application of the Easilock
principle in malleable iron a complete range of

20 mm steel conduit and fittings has been introduced,
including eleven small circular boxes, adeguate
adaptors, couplers and bends, a variety of one- and
two-gang switch and socket boxes, and conduit

tube in 3:75 metre lengths incorporating the unigue
Easilock integral coupler. The Easilock principle

For Wiltshire County Council.

Contractors
P.W. Hathaway(Westbury) Ltd.,
Westbury, Wiltshire.

Consultants
Wiltshire County Council,

ATRRIIEETS Eiepel,Tramm . is a push-fit assembly of tube and fittings, locked ‘
rigid by a self-tapping screw located in the '
specially designed lug on all spouts. Result: ' I
Positive earth continuity and maximum '

strength. No stocks, dies or guides are '

R s o1 Jired: ON r ksaw, reamer ¢
St.Edmunds Girls School ' vl CL_ltt_er o hdukew, @\\‘-".’2\\“\
and screwdriver giving reduced ot
2 5 % . AV RO
on-site time and faster installation ' it
C L . o
in difficult and hard-to-service R
F i o v i
areas. Yes! — Easilock is here — ' e‘u‘:‘@a“‘v Oy
- s b,
: send for illustrated ' ONCR D
. 2 . S
Sheldon Boys High School brochure and full N
. A U
details now!

Two more fine examples of
Barton Easilock application.

BARTON CONDUITS LIMITED
0Old Birchills, Walsall WS2 8QE.
Tel: Walsall (0922) 26581 (10 lines)
Grams 'INGENUITY" Walsall. > '

Telex: 338282 BARWAL G.
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ONE PROBLEM,TEN SOLUTIONS.

Mitel has the widest range of interface equipment available. These are the problems
we've solved—we know we can solve yours. We're the converter specialists.

1 CM1625

A general purpose Touch
Tone® to Dial Pulse con-
verter for step by step
central office or PABX
installations. It can e
installed in a single card

UNIVERTER card file, four

card QUADVERTER or in
13 inch or 23 inch card
files for 20 or 25 cards.

6 CM1255
MF TO DIAL
PULSE
CONVERTER

MF signals are
decoded and stored in
a 20 digit memory
from which the digit
information is
outpulsed at

a rotary

dialed rate.

i
Q{j MITEL

sy

2 CM8750
DIALPULSE TO
MF CONVERTER

This microprocessor
controlled converter
stores dial pulse digits
until a pre-determined
digit length is reached.
KP and ST signals are
automatically
inserted 3
and dialed

7 CM8760
TOUCHTONE®
TO MF
CONVERTER

The asterisk and
pound sign characters
allow customer
specified features to
be incorporated in this
microprocessor
controlled converter.

3 CM8730
DIAL PULSE TO
R2 CONVERTER

A microprocessor
provides the
supervision for this
compelled dial pulse
to R2 converter.
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i

8 CM1730
CROSSBAR
TONETO

PULSE
CONVERTER
Designed to convert
crossbar central offices
to Touch Tone® service.
Features dial tone release
and stop dial capability
togetherwith a1to0orQ
to 9 dial pulse code.

4 CM1740
TOUCH TONE®
TOE&M
CONVERTER
The CM 1740 receives
Touch Tone® signals

and converts them to
pulsing on the M lead.

CM1720

The CM1720 family pro-
vides a wide range of
options: Number sign or
asterisk dropout, time out,
early line split, one digit
programming, release,
stop dial, wink start. Plug
them into our CF1080
card files or Tel Tones
M161 series.

S CM8740
DIALPULSE TO
TOUCH TONE®
CONVERTER

After an end to end
connection is
established, under
microprocessor
control the CM8740
terminates, splits, and
gives battery feed for
pulse dialing
which is
converted to
Touch Tone®
signalling.

9 CM1720-00

A Touch Tone® to dial
pulise converter plus free
emergency dialing for
rotaty or Touch Tone®
pay stations.

10 CM1720-10

A Touch Tone® to dial
pulse converter with one
and ortwo digit dropout.

®Registered Trademark of AT&T

Mitel TelecomLimited, 1A AlbertStreet, Slough, Berkshire,London, England SL12BL,
Telephone: 01-6934584, Telex: 847730

Mitel International, Shannon Industrial Estate, Shannon, Ireland,
Telephone: 061-61433, Telex 32208

Reaching out to the unconverted.

Post Office Telecommunications Journal is printed by Alabaster Passmore & Sons 1.td, London and Maidstone, and is published guarterty in January,
April, July and October by the Post Office.



