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HM INSPECTOR oF TAXES

O

his year, some shrowd
ople will pay less tax

Legitimately-by taking out UK Provident life cover. The
tax man smiles on life assurance. Reckons it’s a usctul form
of saving. Allows tax relicf on premiums. This, of course,
means savings all round-whether you’re using life
assurance to protect your family; finance cducation; provide
yourself with a bigger pension; or simply as a high-yielding
long or short term investment.

Up to 16.3% p.a. over 10 years—that’s how much a UKP

High Yielder investment policy can make for Post Office
Corporation employees,thanks to special low premium rates.
And premiums can be deducted from salary without extra charge.
Send for full details today.

Please send me details$ of your special terms available to ?ost Office Corporation
employeet on personal application to you or the Civil Service Insurance Society.
I am interessied in:

D High Yielder 10-year investiment. D Blueprint: a lang term investment. D House purchase.

D Life assurance as aninvestment for the future. D Maximum protection for the famaly. D Children’s palicies.

Name

Address

Dept Beh B “Nl I En
Date of Birth _ KINGDOM
Dept Beh Address e Pnn“lnEN I

TJ]472 33 GRACECHURCH STREET, LONDON EC3P 3DY. TEL: 01-626 6543.




Consistent performance and reliability of
course, but for overall capability we also offer
the broadest range of products and production
techniques. Together, they comprise
an unrivalled breakdown of products and
methods which offer the surest safeguard
againstother forms of breakdown. We call this
AMPeconomation ~the process by which
AMP provides its customer with electrical
connections of the highest quality at lowest
applied cost.

Plug-in Coupler Connector

Post Office approved to specification
D2464 designed to facilitate in-house
production —inconjunctionwith the stripper
crimper automachine. Tin-plated contacts.
Plug-in coupling connector available for
interrack wiring.

AMPMODU Interconnection system
Aninterconnection concept based upon a
family of stamped and formed receptacles and
mating posts. Receptacles applied to boards
by staking machine permit multiple stacking

M. | e

Welcome breakdown
in communications.

AMPMODU and TERMI-POINT

of modular cards and mating with
interconnecting boards orwiring grid panels
Housings are available for receptacles,
including wire-crimp types.
Printed Circuit Products

A broad range of printed circuit products
by AMP includes receptacles for component
mounting and testing, quickconnect/
disconnect devices and connectors for
braided shield and coaxial cable.
In-Plant Wiring

The full benefits of low-cost programmed
wiring without capital outlay. Complete
panels produced from wiring lists using the
TERMI-POINT clip technisque, with
positional accuracy of wiring assured and
electrical checking as required.
Automachine

Ring, spade. hook terminals, pins and
receptacles and specialitems are available
from AMP in the widest range of
configurations, materials and finishes.
Supplied in continuous strip form, they are
reef-mounted for high speed application by
automachine.

of Great Britain Ltd.

Write now for further details of the above products

AMP OF GREAT BRITAIN LTD., TERMINAL H@USE, STANMORE, MIDDLESEX HA7 4RS. TEL: 01-945 2356

In aword AMPeconomation
AHB17



75% of all the insulating laminate used in the British Telecom Industry
IS ours.

_— =
EFORMICA

industrial laminates

Manufacturers of FORMIGA Glass Epoxy. Paper Phenoic and Polyester Glass Laminales
Formica Limited, Coast Road.North Shields. Northumberland. Telephone: North Shields 76566 (STD code 08945).

*FORMICA is a registered trademark



OURNEWBUTTONCELLS
LOOK THE SAME AS

OUROLD ONES

Up to 20% extra capacity

Now Deac button cells are even more
powerful than ever before. Packed with
extra capacity for better all round
performance. And yet with no increase in
size. So incorporate Deac in your designs
and get the most versatile power source
available, Operational in any position.
There’s acomprehensive range of
over 50 types of Deac cells from

Deac (Great Britain) Limited, Hermitage Street, Crewkerne, Somerset. Tel: Crewkerne 3366. Telex 46331

TALK TO THE SPECIALISTS the specialists first. Send for
1omAh to 23Ah. All safe against L) =AML technical literature.

Hermetically Sealed Nickel Cadmium Accumulators

overcharge, overdischarge and reversal of
polarity. Compact, reliable and rugged.
Fast delivery. Also a comprehensive range
of chargers and power supply systems.
Deac are the only British company
making nothing else but hermetically
sealed nickel cadmium accumulators.

So it makes sense to talk to




erranti long haul
microwave link
ooks after itself

-~ andyour

~ telecommunications.

We call it Type 14,000. It’s a 300 channel 6/7/8 Type 14,000 is available. If we started planning
GHz system and you can just set it up where you want  your system now you would have it operating
it and leave it—it’s specifically designed to operate by this time next year. And it would have the backing
i for long periods without attendance at remote, of an all embracing but very flexible system
exposed stations. engineering organisation.
Type 14,000 is all solid state and you can specify So talk to our system engineers. You will find
either hermetically sealed or conventional packaging. them as approachable and helpful as they are
You can also choose between frequency and space - knowledgeable.
diversity or have both configurations if you wish. Ferranti Limited,
The system comes complete with full Communication and Control Group, Silverknowes,
self-check facilities. m Edinburgh, EH4 4AD Telephone: 031-332 2424
Type 14,000 allows for growth—you can ; ;
extend it considerably. Type 14,000 is adaptable— | [ =

. there are variants for OBTV, short-haul 600 FE RRNI
channel and wide-band data.

iv



Designing a telemetry link-up?
Then measure with TELEDUCER
scan with TELECODE
and transmit with TELESHIFT

TRARET

Kz

- These three units add up to the finest range of
‘modules available for use in configurations
_ suitable for most telemetry systems. And who
‘makes them ? GEC-Elliott Process Automation
. Ltd., of course, the company which has been a
___pioneer in the design and manufacture of
 telemetry equipment for use in a wide cross-
section of industry.
-~ Here are some of the basic facts:—
_Teleshnft ‘@ forthe transmission of alarms,
~ indications and controls over land line
- orradiolink.
~ @can also be used as a modem — up to
- 500r200 baud -with other telemetry
~_equipment.
. @catersforupto 24 channels on any
: - oneline. :
Teleducer @an analogue measurement
. transmission system using Teleshlft for
transmission.
@ allows for simultaneous transmission
of up to 24 measurements over one line.

Telecode @ ascanning system for either “on/off”

: or analogue signals using Teleshift
fortransmission.
@ scanning speeds of 15 or 100 bits
persecond.
@ up to 120 bits perchannel with a
maximum of 24 channels onanyone |
line.

The unit modular design of these components

_enables systems to be constructed as required

without the assistance of special design engineers.

If you are presently designing a new system or
merely thinking about one, get in touch with
GEC-Elliott ; there's afeast of information
available that you will find useful.

GEC-Elliott Process Automation Ltd.,
Telemetry and Digital Systems Division,
New Parks, Leicester LE3 1UF, England.
Tel : Leicester (0533) 871331

GEC- Elllott Process Automation Ltd

a GEC-Elliott Automation company



getting a
word in
edgeways

...Just a few words, in fact to remind you that
ASSOCIATED AUTOMATION manufacture coin-
operated telephone equipment for world-wide use.

National preferences, currencies, and operating
systems present no problems. Our equipment
ts reliable and secure and can be left unattended.

Enquire also about our coin-operated stamp vending
machines for postage and savings schemes.

. . Dudden Hill Lane
Associated Automation London N.\W.10

lelted A member of the
GEC Group of Companies




SIEMENS

A brief message toexplain |

100 BAUDS EASILY SWITCHABLE TO 50 OR 75 BAUDS, SEMI-ELECTRONIC.

S LEVEL CCITT PLUS. SIEMENS RENOWNED RELIABILITY,

P.S. NOW AVAILABLE ON SHORT OEL IVERY,.

o T R R

technlcal mformation Ifyou don’t need all
the facilities built into the T150, ask for details
on our T100.
If. you need even more than the T150 offers—
for example up to 22 characters per second,
or a teleprinter that’s also specially designed as a . : :
computer terminal -then ask about our 7200. i e
Siemens Limited, Great West House,
Great West Road, Brentford, Middlesex.
Telephone: 01-568 9133. Telex: 23176.

‘why our T150 Teleprintel
sellsitself. Siemel S..

4
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GENERAL

and the power
of speech

Internal telephone communication systems cail for the same degree of reliability as
for national networks. Pirelli General manufactures a range of multipair and multi-
way internal telephone cables which are stocked for immediate delivery.

To reduce cross-talk in the multipair construction the pairs are twisted and laid-up
with varying fays. Each cable has a distinct colour indentification scheme for the
cores or pairs which facilitates quick termination, and a Terylene ripper cord assists
in quick removal of the PVC sheath. For further details ring Southampton 20381 or
ask for Publication RT508.

PIRELLL. GENERAL CABLE WORKS LIMITED - SOUTHAMPTON . TELEPHONE: SOUTHAMPTON 20381
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.th th GEC For high density routes, the GEC
W' e 6-8GHz semiconductored microwave
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GEC MICROWAVE TYPE 68R9A

Takes telecommunications into tomorrow
GEC-AEI TELECOMMUNICATIONS LTD, OF COVENTRY, ENGLAND.

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

IBIS0A



GEC Lincompex

Already proved in practice

in over 35 countries ...

can increase

revenue from your
long-distance

HF radio
circuits,too!
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Over 35 countries already rely on

GEC Lincompex to bring the quality

of HF radio telephone circuits

up toline transmission standards.

Now, you, too, can increase your

revenue from long-distance HF radio

circuits with GEC Lincompex.

Developed from a British Post Office

design, it provides:

(1 Improved signal-to-noise ratio

[] Substantial reduction in fading

(1 Constant loading of radio
transmitter

(1 Quiet 'no-signal’ periods to ease
the flow of conversation

[_] Higher traffic handling capability

(] Elimination of singing suppressor

Compressed To
speech HF radio
receiver

oc
control

signals | ™

cantrol
tone

Transmit
Receive

FM
coalrol
tone

From
HF radio
receiver

Compressed
speech

Takes telecommunications into tomorrow
GEC-AEI TELECOMMUNICATIONS LTD. OF COVENTRY, ENGLAND.

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

1B54




The title saysit ﬂl

Burgess are leaders in the micro We aim, not only to make better
switch field. And that position carries switches, but to help users to apply
its responsibilities. Hence the them efficiently, economically and
publication of booklets like this one. safely.

Send for your free copy of “‘Safe
Industrial Switching”’.

Burgess

Masters of Switchcraft

Burgess Micro SwitchCompany Ltd, Dukes Way, Team Valley, Gateshead NE11 QUB. Telephone 0632(Low Fell)877171.
London Office Eastbury House, Albert Embankment, London S.E.1. Telephone 01 735 7871



If you think we can
produce high quality
cables without constant
thought and expertise;
you're wrong.

Welve gl(zt another

think coming.

The latest thinkfromTCLis ~ Today we offer you re- project. A full layout design
already on its way. A bigger- search and planning assis- service. And total control of
than-ever capacity in the tance with your next cable manufacture and installa-
world'sfirst 18-tube coaxial tion — both in the develop-
cable — produced for The ment areas throughout the
Post Office. world and at our factory in
It's all part of our total Dagenham.
expansion in service, In
supplying cable and cable
know-how.

If you'd like us to think
about your particular cable
problem, contact us.

Telephone Cables Ltd., Dagenham, England. Tel: 01-592 6611. Cables: Drycore, Dagenham. Telex 896216
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COVER: There is nothing random about the
wiring patternsin the ‘‘cyclic store’’ area of

the TXE4 electronic exchange. When a new
customer is connected to the exchange, his wire
is threaded in its own unique pattern through
the numbered rows of the rack. The pattern
provides a code of all the information that

needs to be stored — his telephone number,

the location of his exchange equipment, whether
it is shared service etc. See TXE4 — a big brother

for TXE2 — on page 11.

ATTACKING THE
- WAITING LIST

IN THE PAST year the Post Office has
provided 1,300,000 new exchange con-
nections, an increase of 20 per cent over
the previous year. But orders for new
telephones are now at an unprecedented
level, and an acute shortage of exchange
equipment combined with explosive de-
mand has led to a waiting list of 200,000.

The Post Office has launched a crash
programme to contain this waiting list,
and in support the Government has
approved an increase of £100 million in
the already massive Post Office invest-
ment plan. To implement the pro-
gramme in the field the Post Office has
recruited an additional 1,000 engineering
staff, and a further 2,000-3,000 jobs will
be created over the next two years.
Telecommunications manufacturers will
also be increasing their labour force,
particularly in development areas.

The present exchange equipment shor-
tage has been brought about largely
through delays by contractors in manu-
facturing and installing Post Office
orders. Although there has been some

recent improvement, steps are being
taken to relieve the pressure created by
past delays. To do this the Post Office
plans to increase its fleet of mobile tele-
phone exchanges and to buy more port-
able exchange epuipment which can be
brought into service faster than fixed
installations.

Much of the extra equipment - includ-
ing 268 “caravan-trailer” exchanges
which can be moved around the country
to areas of high demand - has already
been ordered and will be working within
15 months. This will provide service for
about 120,000 customers, and there are
plans for a further supply of mobile
equipment which will provide capacity
for another 105,000 customers.

With all these measures the waiting list
should be contained and, subject to
satisfactory delivery of equipment from
industry, progressively reduced.

Given this rising investment pro-
gramme, totalling £3,000 million over
the next five years, the Post Office be-
lieves it is essential that an adequate

£30 million for calls that
don’t get through : page 2

The face to face telephone
goes on trial : page 4

Dial House grows with a
new city centre : page 8

The problems of designing
for Confravision: page 15

Coping with congestion
in London : page 18

Computer aids the network
planner : page 20

A new look for the circuit
estimates : page 22

Boards for all the
Regions: page 25

Gas detector sniffs out
cable faults : page 28

Miscellany : page 31
Book review : page 33

Statistics : page 34

level of profit should be maintained and

re-invested in the Telecommunications

business. It was with this in view that

proposals were put to the Post Office
Users’ National Council for an increase
in telephone rentals and some installa-
tion charges. This increase, the first
since July 1970, would yield an additional
three per cent revenue.

It costs over £150 in plant for every
new telephone added to the system, but
only one new residential customer in
four uses it enough to offset the low
rental and produce the overall return on
capital required by the Government.
Since about half of the capital invest-
ment is spent on equipment for new
customers, the Post Office takes the view
that it is only reasonable for them to pay
a more realistic charge. Otherwise an
added burden would fall on existing
customers.



THE COST OF

GETTING ENGA

Telephone calls which fail to get through cost
the Post Office nearly £30 million a year.

ANY YOUNG man will tell you that
getting engaged is very costly. Although
he is more likely to be thinking about a
wedding ring, whereas this article is
concerned with telephone rings, the
idea of the expense involved is equally
applicable. Getting ‘“engaged” on a
telephone call or failure of the called
customer to respond to the ring results
in loss of revenue, and costs telephone
administrations the world over a great
deal of money.

It is a sobering thought that in a
business that handles over ten thousand
million chargeable calls every year nearly
one attempt in every three fails to result
in a conversation. The two main reasons
for this high failure rate are customer
engaged (approximately 14 per cent)
and customer no reply (1o per cent).
The action that can be taken to reduce
the number of ineffective calls is a
problem that has been worrying tele-
communications staff for many years.
The fact remains, however, that this
vast number of unsuccessful calls uses
equipment, trunks and junctions, etc,
that could otherwise be earning valuable
revenue.

The cost of the ineffective use of the
telephone service is normally hidden by
our traditional costing methods which
allow for an element appropriate to the
ineffective part of the service to be
included in the cost of successful calls.

Since the need for telephone plant is
based on the level of traffic (effective plus
ineffective) in the busy hour it is the
number of failed calls in this period that
directly involves the Post Office in
expenditure on plant for ineffective,
non-revenue-earning traffic. Outside
the busy hour there are usually lines and
equipment spare and, except for wear
and tear of equipment, and electricity
consumption, the cost of handling
ineffective calls at these times is relative-
ly insignificant.

A measure of the cost of ineffective
calls can be obtained by apportioning
the overall costs pro-rata to the number
of effective and ineffective calls that

2

have occupied equipment during the
busy hour. However, separate appor-
tionments must be made for subscriber
trunk dialled, subscriber local dialled
and operator controlled calls because
of their different call characteristics in
terms of failure rates and average hold-
ing times. Due allowance must also be
made for the varying holding times of
the differing types of equipment, in
particular the short holding time of
equipment such as register translators.

Although service observations cover
the periods 8 am-6 pm Monday to
Friday, we do not normally extract and
publish a separate measure of the busy
hour service (this can be done selectively
as and when required). However, for the
purpose of this article it is not un-
reasonable to assume that the percentage
of ineffective attempts in the busy hour,
due to customer engaged and no reply,
is at least equal to that outside this
period. Day failure rates were therefore
used in a study recently made to assess
the cost to the Post Office of the
ineffective use of the telephone
service.

The results were startling to say the
least. The estimated cost of failures due
to “no reply” for example was revealed
to be some £9.8 million per year and the
cost of failures due to “engaged” [£6.8
millionannually. (The higher percentage
of engaged customer calls is offset by the
very short holding times — approximate-
ly one third that of no reply attempts.)

Estimates of the cost of unnecessary
use of the operator services were also
made. The two major components in
this sphere are the use of the operator
service for calls which could have been
dialled direct by the customer and the
use of the directory enquiry service for
numbers which were already shown in
the local area directory. Estimated cost
of calls unnecessarily routed via operator
was £2.3 million per year and of un-
necessary use of directory enquiries
£4.1 million.

A study of this nature would not be
complete without an estimate of the cost

FA Ryan and
TC Johnson
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to the business of calls failing due to
plant failures and congestion. In the
busy hour congestion will be at its
greatest, but again day (8 am-6 pm)
period failure rates have been used,
being the only measure available. This
puts the estimated cost of failure due to
Post Office plant at £2.9 million per
year.

Miscellaneous failures (customers dial-
ling wrong numbers, abandoning calls,
etc) account for a further £4 million. So
the overall cost to the business of the
ineffective use of the telephone service,
includingunnecessary use of the operator
services, is a rather frightening total of
£30 million a year.

With an overall cost of this size, some
improvement in the level may appear
relatively easy to achieve. Such is not
the case however. Nor is this a problem
which is peculiar to the British Post
Office; it is common to all Adminis-
trations and can only partially be solved
by customer education and co-operation.

There appears to be no obvious way to
reduce the number of customer engag-
ed and no reply calls to residential
customers.

Customer education can and does play
its part, however. On business instal-
lations the telephone switchboard is
often the first contact by the potential
customer. The telephone is therefore
regarded as the gateway to the company
and the efficiency with which telephone
calls are handled is often taken as a guide
to the quality of the organisation. Tele-
communications staff have long been
aware of this and of the need to draw
the attention of business customers to
imperfections in their telephone prac-
tices. Where plant has been available
they have encouraged the customer to
rent additional lines when necessary and
stressed the need for prompt answering
on all lines.

A variety of service literature, films etc
isavailable to assist Telephone Managers
when advising telephone users on such

aspects as how to prepare an office
directory; what to look for when select-
ing a PBX operator; how to be a good
PBX supervisor; how to be an efficient
operator or extension user, etc. All of
these are designed to improve the
efficiency with which our customers use
the telephone service.

Mr F. A. Ryan is a Chief Tele-
communications Superintendent in the
Management Services Department of
Telecommunications Headquarters. He is
leader of the Statistical Organisation

and Methods team which carried out the
comprehenstve study of the cost to the
Post Office of ineffective telephone calls.

Mr T. C. Johnson is a Senior Tele-
communications Superintendent working
in the same team with particular
responsibility for the examination of
statistical procedures, production of
management studies and special
statistical studies.

See: Coping with congestion -
page 18.
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A VOICE-AND-VISION telephone
service which will enable two people not
only to speak with one another but to
see each other at the same time is one of
the innovations which telecommuni-
cations administrations around the
world are now studying.

If a viewphone service is to be offered
to the public in this country, a huge
amount of money will have to be invested
in equipment. Yet a service of this kind
is still so much an unknown quantity in
every telecommunications respect that
many of the unknowns must be elimi-
nated before such aninvestmentis made.

It is in an attempt to do just this that
the Post Office is now conducting an
in-house trial of viewphone —a public
field trial would be premature at this
stage — over a private network linking
Post Office staft in a number of offices in
London headquarters buildings and the
Research Station at Dollis Hill.

The trial should bring into focus some
of the large number of subjective aspects
regarding the performance of a view-
phone service which have to be resolved.
Will the customer, for example, accept a
picture with less information content
than public television, for although view-
ing standards in the trial will give the
impression of being similar to those of
BBC and 1TV, the viewphone picture will
be very much smaller than is provided
by the household television set. Other
questions that need answers concern the
depth of field, viewing distance, lighting
conditions and control arrangements.

There are many technical and opera-
tional features which must also be re-
solved. These include the performance
adequacy of the transmission and switch-
ing equipment and the viewphone ter-
minal, and, of course, the servicing
arrangements for all this equipment.

For the trial sufficient equipment has
been provided to permit a maximum of
18 people at any one time to be con-
nected to the viewphone network which
has been set up. A number of offices
within the various buildings involved
have been wired for service. This will
allow the participants to be changed so
that different communities of viewphone
interest will be created and more data °
provided. Those who will take part have
been selected from the management and
directorate, particularly in the Develop-
ment, Research and Marketing areas,
who will be directly involved in taking
major decisions about viewphone.

The two viewphone exchanges which
have been established, one at Telecom-
munications Headquarters in Gresham
Street and the other at Dollis Hill, are
linked through tie lines to form a private
network which is completely separate
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from the public telephone network. A
fault-reporting service has also been es-
tablished and the complete network in
many respects has to mirror the servicing
responsibilities of the telephone network,
but with the added complication of the
vision features.

All this has required the provisioning
of an entire range of equipment not yet
available on the commercial market and
hasinvolved Research Department in the
investigation and selection of practical
picture standards, the subsequent de-
velopment of viewphone terminal equip-
ment containing camera and vision
monitor, the production of subsidiary
equipment for controlling the trans-
mitted and received picture and asso-
ciated speech, and production of wide-
band exchange switching equipment.

The primary objective for the view-
phone instruments used in the trial was
to obtain equipment capable of provid-
ing a good quality monochrome head-
and-shoulders picture of the participants.
The picture parameters chosen follow
closely those currently being considered at

Left: The author of this article,

Mr C. F. J. Hillen, receives a call
from Miss Jo Giordano who is
secretary to the Project Director

of the viewphone trial, Mr C. A. May.

1

telephone crsie

international telecommunications com-
mittee level where efforts are being made
to determine a world-wide standard.
Particular parameters used on the field
trial equipment include a 319-line struc-
ture associated with a line-time base of
8 kHz. With a picture height of some five
to seven inches viewed at a distance of
about four feet these parameters will
yield a picture whose subjective quality
is comparable with 625-line broadcast
television. The differing picture struc-
ture will permit a transmission band-
width of 1 MHz to be used instead of the
more usual 5§ MHz of television.

The camera employed has adequate
sensitivity for normal room lighting, but
has an automatic adjustment so that it
will be able to cater for the wide range of
light levels expected under differing
office conditions. A brightness control
has also been provided to correct for
variations in incident light striking the
visual monitor display.

The monitor uses conventional cathode
ray tube techniques. Two versions are
being used on the trial — one with a pic-
ture size of 147 nun (5.8 inches) wide by
135 mm (5.3 inches) high and another
with a larger picture of 193 mm (7.6
inches) by 175 mm (6.9 inches). User
preferences for the smaller or larger
picture will be determined.

A novel feature built into the instru-
ment is a warning indicator visible when
the subject moves “out of camera” —
this works on the gunsight princ¢iple and
a red light appears on the face of the
instrument when the subject is not in
line with the camera.

For the trial a floor-standing pedestal-
mounted instrument has been chosen.
This assisted the production of the first
experimental equipment as it avoided to
some extent the volume restrictions
which would have been imposed by the
smaller confines of a desk-mounted
item and allowed the use of proprietary
camera and monitor equipment, suitably
modified. It has also permitted a greater
degree of freedom in placing the instru-
ment in offices during the trial without
rearranging of desks with respect to
lights and windows, and enables the pic-
ture to be viewed at a more favourable
distance. However, the pedestal arrange-
ment does not readily permit the asso-
ciation of visual aids such as special
lens/mirror attachments for document
transmission. Future developments will
undoubtedly involve desk-mounted
versions.

Desk-mounted control units produced
in Telecommunications Headquarters
Circuit Laboratory are used to set up a
viewphone call. The unit includes a
seize button which when depressed
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Below: The viewphone instrument is made up of proprietary
equipment which has been modified for the trial. The overall assembly
of the instrument is by Prowest Electronics, using their television

monitor. The camera is supplied by Link Electronics.
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Viewphone exchange trunking is shown in the diagram and the vision switching unit is pictured on the left.

Right: The instruments in the
present trial are all mounted on a
pedestal. This model shows how a
desk-mounted viewphone might look.

will be equivalent to lifting a telephone
handset off the switchhook. A push-
button key assembly is used for dialling
and other controls are for picture bright-
ness, a self-view button to check local
lighting conditions, a picture transmit
button to give the user the option of
being seen or otherwise and volume and
microphone mute buttons.

The microphone mounted in the con-
trol unit and a loudspeaker on the
viewphone instrument itself forms the
Loudspeaking Telephone which has
been preferred to the standard handset
because it will allow “face-free” and
“hands-free” conversation. The unit
also houses a tone caller for receipt of the
incoming ringing signal.

The viewphone exchange is required to
switch the speech and the 1 MHz send
and receive visual signals. On the trial
this is achieved by employing a standard
PABX No. § for the speech path which
also controls an associated vision switch
unit formed by reed relay switches — the
standard TxE2 “B” switch is used.

During the setting up of a call the ap-
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propriate dial, ringing, busy, number-
unobtainable tones are heard by the
caller, but in addition equivalent vision
'signals appear on his monitor screen.
These have been found useful to provide
confidence that the vision system is
working.

Another feature of the exchange is that
a level has been allocated to provide
access to a caption-display camera. This
display will be used for a number of pur-
poses during the trial. For example, it
permits demonstration of the system by
one participant without his having to
call another perhaps at an inopportune
moment; it can be used as a common
reference point for line-up purposes and
as a “notice board”.

An analogue form of transmission has
been chosen for the 1 MHz vision signals.
Conventional pair-type cable of the local
distribution network has been used
together with shaped-gain correcting
amplifiers which compensate for the
insertion loss and waveform distortion
of the cable pairs over the 1 MHz band.
The amplifiers are introduced at up to

THE NEXT 30 YEARS

Professor Colin Buchanan, Professor
of Transport at Imperial College, has
begun a study for the Post Office on how
people will live and get about in towns in
the 1980s and 1990s.

It is one of a series of social studies being
carried out for the Post Office to find out
the changes that are likely to occur in the
British way of life over the next 30 years.
The results will help t6 point the way in
which new and existing telecommunica-
tions services could play a fuller part in
the life of the nation.

The first study was carried out by a
team led by Mr Colin Leicester of Cam-
bridge University Department of Applied
Economics. They made a forward analysis
of Britain’s economic development up to
the turn of the century - covering con-
sumer expenditure, public-sector spend-
ing, investment, foreign trade, industrial
output and other key variables — with
economic forecasts for the years, 1981,
1991, and 2001,

The study was completed last year, and
has provided a framework for the other
studies in the present series. With leisure
time gradually increasing, it underlined
the increasing importance of the way in
which the people of Britain spend it and
the second study now being carried out
by Mr Roger Mitton, an Institute of
Community Studies research worker, is
basically an examination of leisure. It
will look at such questions as — how much
spare time people can expect during the
rest of this century and how they will use

it?2 Will people retire earlier, take longer
or more frequent holidays, work a
shorter week, do more shift work ? From
these and other factors the Post Office
will expect to identify what influence
leisure time may have upon telecom-
munication systems planning.

Professor Buchanan’s study will take a
special look at likely changes in the en-
vironment and in transport patterns
which are of vital importance to the Post
Office. The study will forecast likely
developments in this area up to the end
of the century.

Estimate will also be made of the future
size, arrangement, density and other
features of residential, commercial and
industrial areas, and likely traffic flows
between these areas and the possible
effect on the environment. The study will
point to areas where, for example, future
Post Office telecommunication services
could provide a substitute for physical
movement. Transport between cities and
its effect on town traffic, freight develop-
ments, changes in international travel
patterns and possible effects of a Channel
Tunnel, will also be taken into account.
In addition to looking at urban areas
generally, the study will examine a
selected region in greater depth.

The Post Office has further studies in
view, including a study into ways in
which it can help educationists of the
future. The series has been arranged by
the Long Range Studies Division of
Telecommunications Headquarters.

4 km spacing depending on cable con-
ductor gauge. The longest links of the
trial, between Dollis Hill and Gresham
Street in the City, have a route length of

18 km requiring seven amplifiers in each
direction of transmission. The local
ends within buildings are provided on
screened multipair cables which have
also been amplified and corrected.

At this relatively early stage of the trial
it is premature to assess the benefits or
otherwise arising from the transmission
of a “head and shoulders” picture.
Because of the increased complexity
and information content, a viewphone
service is always likely to be considerably
more expensive than the telephony
counterpart, and someadditional features

such as conference, facsimile copying-

and microfile access may well be
required at least by certain customers to
make the cost benefits more attractive.
The future status of viewphone com-
pared to the telephone is difficult to
predict. Its impact will depend on the
cost of the competing alternatives — will
point-to-point physical travel become

easier or more difficult in the future?
Will travel costs increase comparatively ?
Will facsimile services compete with or
complement viewphone? What uni-
versality of penetration can viewphone
be expected to achieve? Will it be
restricted to certain classes of customer
such as the banks, the police, the hos-
pitals and medical profession or will it
achieve a more general use with perhaps
even vision street call offices ?

One thing is certain, viewphone will be
wanted by some customers and the Post
Office will be required to decide how
best the customers’ needs can be met.
The current headquarters trial is the first
of what may prove to be a long series of
steps to assist such decisions.

Mr C. F. J. Hillen, an Assistant

Staff Engineer in Telecommunications
Development Department, has been
concerned throughout his career with
development aspects in the telephone
switching field. His current responsibilities
include private branch exchanges

and he is the Project Manager of the
viewphone trial.




DIAL HOUSE, GLASGOW
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Dial House dominates this section of the huge Anderston redevelopment area. The new building is linked by a
three-storey wing to the old Telephone House on the extreme right of the picture. The road immediately to the
left of Telephone House is Bishop Street over which Dial House forms a bridge. The section of the

new building sitting on concrete “‘stilts’* will accommodate a pedestrian deck and shopping precinct.
The redevelopment area and tunnel building are shown in the diagram on the right.
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GLASGOW?’s Dial House has provided
rOWII I WI a I |eW Scotland with one of the largest tele-
communications centres in the United

L] Kingdom. Erected at a cost of about £21
million the centre came into partial use
| y r R N Palmer in the summer of last year. When fully
operational it will mark the completion
of a very significant step in the trunk
mechanisation programme for Glasgow

and the West and North of Scotland.
Some of the 96 cordless switchboards which will form the “‘Fraser’’ Dial House will accommodate separate
unit for operator-assisted trunk calls. incoming and originating trunk tele-
B ’#g A e = 1ﬁ phone switching units, a suite of 96
- SRy B - - @ cordless assistance switchboards and a
- - o o  p— e major installation of transmission equip-
..r":“; e — e a— - . " ment. In addition it will house the
: = = . 1 3 Glasgow main switching centre in the
y transit network, which the Post Office is
now developing to bring STD to every
telephone subscriber in the United
Kingdom. And in 1973 Dial House will
be one of the first International Control
Centres outside London when it takes
over control of international trunk traffic
originated in Scotland and the North of

England.

The originating trunk unit, known as
“Claymore” and brought into service in




ST VINCENT STREET

EXISTING TELEPHONE

June last year, has about 2,500 trunk
QO HOUSE BUILDING

outlets and initially will handle nearly
36,000 trunk calls from Glasgow sub- )%'432( DIAL HOUSE

scribers each hour during the busy part
of the day. The incoming unit, ‘“Baird”’, ) NEW CABLE TUNNEL
2 AND CHAMBERS

partly in service by the end of last year,
will handle traffic mainly from distant BISHOP STREET 62\‘), '\[| EXISTING CABLE NETWORK ~ ——~~-
™S | COMMERCIAL DEVELOPMENT [ M

trunk centres through some 2,100
circuits which will amount to some SHOPS
29,000 calls each busy hour.

Because of delay in the building pro-
gramme, construction work and much
of the equipment installations had to be
carried out concurrently so that very
real problems in keeping equipment free
from dirt and dust had to be solved. And
even now extensions to the Baird and
Claymore trunk units, at a cost of about
£13 million, are commencing almost
before the initial installations are com-
pleted and will require to be in service
next year. These will increase the Clay- -
more trunk outlets to 5,300 and the
number of calls handled to 75,000 each
hour during the busy part of the day and
the Baird unit to 4,300 local junction
circuits handling some 59,000 calls each
busy hour. According to present fore-
casts, still further extensions will need
to be in service in 1976 and 1979 to meet
increasing demand.

Extraordinary problems were encoun-
tered in planning the building, leading
in cable and in providing power. The
planning problems arose because the
site for the new building, which is close
to the existing trunk switching units at

The busbars in the power plant which supplies the Part of the refrigeration machine plant which supplies cold
‘’Baird’’ incoming trunk switching unit. The —50v bars water to the air-conditioning system. It cools the air
are.covered with a blue plastic insulation material. in all apparatus space and switchrooms.




Telephone House, is within Glasgow’s
huge Anderston redevelopment area.
About 40 acres around Telephone House
are being redeveloped as a commercial
centre with shops, a market, bus station
and residential blocks. A feature is a
pedestrian “deck’ with car parking and
service delivery facilities below. A large
telecommunications building did not fit
easily into this concept.

Even with the maximum 12 floors per-
mitted by the planning authority, the
remaining available ground near Tele-
phone House was not sufficient to give
the floor space required. The solution
has been to allow the new building to
bridge the street on the west side of
Telephone House and where the en-
larged building encroaches on the future
pedestrian deck, shops have been incor-
porated. These are to be made available
to the property developers involved in
the Anderston scheme.

A tunnel] under the same public road
(Bishop Street), one of the longest ever
constructed for the Post Office, was the
only practicable method of connecting
the new building with the existing
underground cable network. To provide
for adequate flexibility for so large a
building, capacity for 200 cables was
needed in each direction from the cable
chamber, which is immediately under
the ground floor main distribution
frames on the east side of Bishop Street.

The huge 1.600 hp diesel
engine-driven alternator
set which will provide
stand-by power if the
main supply fails. It is

the first time that the
engines, made in Glasgow
and designed mainly for
marine use, have been used
for industrial purposes.

The tunnel has been taken southwards
for about 400 yards and northwards for
120 yards to a point where it terminates
in a 60 foot-deep vertical shaft up which
cables will need to be brought to link
with existing duct lines. This section,
however, is now being extended further
northwards and then eastwards for
another 2,400 yards to provide for future
needs for trunk cable outlets under the
congested streets in the centre of
Glasgow.

Power needs too were very large in
order to meet requirements both for
machinery normally required in a build-
ing of this size and for direct current
supply to switching equipment.-

These requirements are provided by a
high voltage mains supply taken from an
Electricity Board sub-station in thc
basement to, initially, five transformers
each with a capacity of 1 Megawatt.
Three of these transformers serve loads
for which continuity of supply is essen-
tial and each is therefore associated with
a 1,600 hp diesel engine-driven alter-
nator set which will be started auto-
matically to carry the load if the main
supply fails. The engines are of a type
designed mainly for marine use and not
hitherto used for industrial purposes.
Space has been planned for two further
engines, alternators and transformers.
Sufficient fuel is stored to enable the
engines to run continuously for 14 days.

The engine exhaust pipes, each almost
2 feet in diameter, are taken 165 feet to
the roof in a structural duct in the centre
of the building.

To supply direct current power to the
switching equipment there are two
50-volt installations of batteries and
rectifiers of ultimate capacity respec-
tively of 20,000 and 16,000 amperes peak
load. The building is designed to house
at least one maximum-sized battery on
each floor, the batteries to be vertically
above one another. The two main
rectifier power plants will be on the third
and sixth floors respectively, each being
associated with batteries on the same
floor, the floor below and the floor above.
In this way an attempt has been made to
minimise the cost of extra strengthening
of the building and the cost of power
distribution.

Perhaps all the problems which have
occurred during the project were inevit-
able when one considers all the numerous
factors that are involved in an operation
of this size. Dial House, however, is now
on its way to being something of a
monumental achievement in telecom-
munications in Scotland.

Mr R. N. Palmer, Regional Engineer at
Telecommunications Headquarters in
Scotland from 1961, was Project Manager
for Dial House until his retirement at the
end of December last year.
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THE POST OFFICE hassigned a £f12%
million contract with Standard Tele-
phones & Cables Ltd. for the supply of
electronic telephone exchange equip-
ment known as type TXE4. The contract
covers the provisionof about2olargelocal
exchanges in cities and large towns. The
first exchange is planned to open in
Birmingham in 1975, and others will
quickly follow. Txg4 has been designed
to bring the benefits of electronic stan-
dards of performance and an increased
facility potential to busy exchanges in
city and urban areas. It did not appear
overnight.

After a period of intensive research
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The control area of the TXE4
which was on field trial at
Tudor Exchange, London. In the
foreground a test is carried

out on a plug-in program unit.
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and development work carried out joint-
ly by the Post Office and its exchange
equipment suppliers under the Joint
Electronic Research Agreement during
the nineteen fifties and early sixties, a
decision was made to concentrate elec-
tronic-exchange work on systems which
made use of reed relays to switch the
speech connections. This type of relay is
fast-operating — lending itself to elec-
tronic control-and its use avoids the
need for the special conversion equip-
ment between the customer’s line and
the exchange which might be necessary
if other types of electronic component
were used for the same purpose.

A further decision was that it would be
necessary, for various technical and
economic reasons, to design small ex-
changes and large exchanges differently.
Work on the small reed-electronic ex-
change design progressed rapidly, and in
1966 the first production exchange was
opened at Ambergate in Derbyshire.
This type is known as TXE2, and by the
end of 1972 there will be about 300 of
them in service, with an installation pro-
gramme extending into the future. Mean-
while, in parallel with the work on the
small exchange, development of a system
for large exchanges was begun. It is
this which has culminated in the TxE4
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Call trace equipment is operated at the test desk.

system and the greater length of time
required for the development reflects the
problems which are encountered in de-
signing economic systems for the large-
exchange application,

The first version of the large reed-elec-
tronic exchange was TXEI, of which a
3,000-line example has been giving satis-
factory service at Leighton Buzzard
since 1968. TXEI already contained some
of the principles still found in TxE4, but
was not judged right for regular produc-
tion. The next stage was TXE3, when the
results of an increasing accumulation of
experience were fed by the Post Office
and manufacturers into an intensive
joint study and definition of the de-
sirable features of a large-exchange
system. A 200-line model of TXE3 was
made and gave excellent public service
in central London from 1968 to 1970.
TXE3 was considered to be basically right,
and it is from further refinement and
cost-reduction of this system that TXE4
has been developed. During the final
phase of development, the work has been
supplemented in the Post Office by
comprehensive economic studies and by
a massive computer-based study of the
traffic-handling characteristics of the
system.

All the development work up to the
initial system-definition stage of TxXE4,
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was carried out co-operatively by parties
to the Joint Electronic Research Agree-
ment. The final system-refinement and
detailed engineering of TXE4 is being
carried out by STC in close consultation
with the Post Office.

What then is TXE4?

It is a system designed to complement
TXE2 in particular, but also the crossbar
systems, in meeting the increasing needs
for modernization and growth of the Post
Office telephone exchange network. It is
designed to provide local cxchanges in
the range from about 3,000 lines to an
upper limit of about 40,000 lines. It has
a high degree of electronic common con-
trol, which incorporates storcd-program
techniques to provide extra potential for
the introduction of new facilities. Auto-
matic fault-avoidance and fault-indicat-
ing features will give an improved stan-
dard of service and facilitate mainten-
ance.

Physically, the TXE4 equipment is based
on an equipment practice similar to that
used for TXE2, though details are dif-
ferent. Almost everything is mounted on
small plug-in units as an aid to installa-
tion and maintenance, and much of the
inter-rack cabling is expected to be
plug-and-socket connected. The TXE4
equipment itself will generally require
less space than corresponding conven-
tional Strowger-type equipment.

TXE4 provides a full range of current
Post Office facilities and has an inherent
capability for additional new ones such
as keyphone and personal-code calling.
It can be used equally well in Director
and Non-director areas. It has been de-
signed so that exchanges can be extended
in size more quickly and easily than with
any existing system, a feature of vital
importance in the rapidly growing Post
Office network.

The diagram shows some of the key
features of TxE4. Viewed at the system
level, an outstanding feature is its sim-
plicity — though, of course, some of the
individual circuits may be complicated,
just as in the conventional types of

A reed-relay matrix showing
the assembly.

Eﬁl'ff'f'l'f'l""l"']'\"l']'!z' 'I‘j'l‘l'l‘l'gjﬁl'['l't'l'|'ﬂ'|‘|'i'l'I‘|'gl'|'|‘l“'l']'a

i

Threading a subscriber’s wire in the cyclic-store area.

exchange. There are three principal func-
tional areas. The switching area contains
the reed-relay switches, arranged in four
switching stages A to D, together with
“link” circuits and the electronic switch
controls used to select free switch paths
and to operate the corresponding reed
relays when calls are connected. All cus-
tomer and junction lines are terminated
at the A stage of the exchange, along with
all other types of circuit requiring inter-
connection, such as registers, manual-
board circuits, coin-and-fee check
equipment, and so on. Any two of these
terminations may be connected together
during a call simply by operating
switches to connect one side of a free
link circuit to one termination and the
other side of the link circuit to the other
termination. This is rather like linking
two jacks on a manual switchboard by
plugging in the two cords of a cord
circuit.

The cyclic-store area contains an elec-
tronic line-scanner and an electrical
store of all the necessary information re-
lating to every customer or other ter-
mination on the exchange. The informa-
tion includes such details as a customer’s

- directory.-number, .the identity of his

location on the A switches, and his class-
of-service ~ ordinary, call-office, shared-
service, etc. A single wire connected in

the store is in most cases all that is
needed to record the information for any
particular customer. For junction or
other terminations, corresponding infor-
mation is stored. In addition, the store
contains all code translations and routing
information for the exchange. The term
“cyclic” is used because all this informa-
tion is presented repetitively in a never-
ending cyclic sequence along very high
speed signalling paths to the main con-
trol. For instance, a customer’s line is
inspected by the scanner six times a
second, and on each occasion the state of
the line - free, busy, or temporarily out
of service, etc - is indicated to the main
control along with the related number
and class of service information. If no
action is required, it is ignored.

The main control area contains the pro-
grammed call-setting processors which
master-mind the setting up of new calls.
They act on information received from
the cyclic-store area or dialled or keyed
into registers by customers or operators,
and they issue instructions at very high
speed to the switch controls to cause the
required connections to be made. If at
any stage in these operations faulty
equipment is encountered, the proces-
sor's automatically repeat the necessary
operations using different equipment.
The customer will generally be unaware
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of trouble. In addition the processors
control automatic routine checks of all
main items of exchange equipment, and
report to fault teleprinters any failures
detected by routines or in ordinary traf-
fic. If a punched-tape unit is substituted
for a teleprinter, the resulting record can
be subjected to computer analysis as an
aid to fault diagnosis.

The program of the main control is
contained on a small number of special
plug-in units. Each step of the control
program is represented by a wire
threaded through particular cores in an
array of small ferrite cores. The pattern
of threading of a wire determines the
actions to be carried out at the corres-
ponding step of the program. This type
of stored program is secure against elec-
trical interference or power failure, and
yet can be readily changed when neces-
sary by changing plug-in units.

As an example of the system operation,
consider a call from a TXE4 customer to a
customer at a distant exchange. When
the caller lifts his telephone, the fact is
detected by the scanner within the next
sixth of a second, and signalled with
number and class of service details to the
main control, which selects a free regis-
ter. Any register willd o: all customers —
and all other lines — have access to all
registers. The main control next signals
details of the A-switch locations of both
customer and register to the switch con-
trols, and a suitable free link circuit and
switches are chosen. This selection takes
about a thousandth of a second, during
which a large number of possible paths
is considered. By keeping the time short
the main control can handle a large num-
ber of calls. Finally, the chosen switches
are operated by the switch controls in
about a thirtieth of a second, the calling
line is connected to the register, and dial
tone is returned.

When the customer has dialled the code
of the wanted exchange via the register
into the main control processor, the pro-
cessor compares the dialled information
with the output from the cyclic store. On
discovering that the information repre-
sents a distant exchange, the processor
again consults the store and scanner to
identify a free junction on the required
outgoing route. Subsequently, it signals
the junction identity together with the
caller’s identity to the switch controls,
and by similar actions to the earlier ones
a free path is chosen and operated to
connect the caller to the outgoing junc-
tion. The register remains associated
with the call until it has transmitted all
necessary dialled or translated informa-
tion forward to the distant exchange.
Other types of call are established by
similar sequences of actions.
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Each of the three areas shown in the
diagram is built up from identical units
of the appropriate type. For instance,
the main control area may have from
2 to 20 identical main control units ac-
cording to the number of calls made in
the busy hour. All units in any one area
can interwork with all units in the other
areas. Thus each area of the exchange
can grow independently of the others to
meet the particular needs of the local
telephone customers. A further benefit
of this principle of standard unitization
is that a customer’s call can be handled
by any of a number of identical units. If
one of the units is faulty, the others will
carry on.

To sum up. The development of TxE4
is the outcome of a lengthy period of
study and design. The use of a simple
standard trunking principle and a com-
mon method of connecting customer and

other terminations to the exchange com-
bine with the programmed control and
the unitization of the system to give it
considerable flexibility in application and
usage. The large-scale use of electronic
techniques, and the automatic checks
and fault-print facilities, promise de-
sirable new standards of performance
for the larger telephone exchanges. All
together, TxE4 should be a valuable ad-
dition to the range of new telephone
systems now available, and should be
able to play a significant part in moder-
nizing the telephone network. Its poten-
tial is now subject to final rigorous and
realistic validation.

Mr J. Tippler is an Assistant Staff
Engineer and head of the reed-electronic
exchange section of Telecommunications
Development Department. He is currently
responsible for technical activity in
connection with TXE2 and TXE4.

New members join the Board

Sir James Lighthill

Mr Kenneth Young

FOUR NEW members joined the Post
Office Board on January 1.

Mr Kenneth Young will serve in a
full-time capacity as Member for Per-
sonnel and Industrial Relations. He
succeeds Sir Richard Hayward, the
Member for Industrial Relations, who
retired on health grounds. Mr Young,
who is 41, has held personnel manage-
ment appointments with Elliot Auto-
mation Ltd, Massey Ferguson (ux) Ltd,
Smiths Industries Ltd and prior to
joining the Post Office Board was Group
Personnel Manager and Director of the
General Electric Co. Ltd. In his new post
his responsibilities extend over the whole
field of Post Office personnel interests,
including pay and industrial relations.

The three new part-time members of
the Board, whose appointments will
increase the spread of experience in the
fields of technology, industry and trade
union questions are:-

Mr Derek Gladwin Mr Robert Appleby

Sir James Lighthill, FRs FRrAes
Lucasian Professor of Mathematics at
Cambridge University since 1969. A
former member of the Aerodynamics
Division, National Physical Laboratory,
Sir James has held appointments as
Fellow, Trinity College, Cambridge;
Senior Lecturer in Maths and Beyer
Professor of Applied Mathematics, Uni-
versity of Manchester; Director of the
Royal Aircraft Establishment, Farn-
borough and Royal Research Professor,
Imperial College.

Mr Derek Gladwin a Regional Sec-
retary of the National Union of General
and Municipal Workers. He is a member
of the Home Office Committee on Liquor
Licensing, the South East Regional
Economic Planning Council and the
English Tourist Board.

Mr Robert Appleby, cBE, Chairman
and Managing Director, Black and
Decker Ltd.



Richard Stevens, design manager for Post Office Telecommunications,
introduces a conversation with Kenneth Grange who was responsible for
the detailed lay-out of the studios used in the new Confravision service.

FROM THE point of view of the
designer the introduction of the Con-
fravision service presented some interest-
ing problems and a unique opportunity.
As a pioneer service offering conference-
by-television facilities over long dis-
tances it raised problems for which
there were no real precedents. It was
also an opportunity to develop a self-
contained visual identity for a service
that can at the same time be identified
with Post Office Telecommunications.

Success of Confravision depends on
customers accepting it as a satisfactory
and satisfying alternative to travel. It is
therefore important to demonstrate to
them in visual terms that their needs
have been carefully considered, and that
they are using a fully fledged system.
Nothing would be more detrimental
than any impression that the set-up is
makeshift.

Attention to design is thorough and
all-embracing; this applies not only to
the interior_design of the studios and
reception areas, but also in the selection
of the miscellany of items used in the
suites, including cups and saucers and
hand-towels. The design of graphics —
lettering and identification — is con-
sidered as well, from the Confravision
logotype at the head of this article to the
printed identification name of each
studio and the labelling of the control
panels. Recommendations even deal
with flower arrangements — any colour
according to local preference but neither
mixed flowers nor mixed colours,
suggests the designer.

The result is a very high standard of
design associated with Confravision
from the outset and a significant
contribution to the establishment of a
vigorous new identity for Post Office
Telecommunications itself. Shortly after
the opening of Confravision I recalled
with the designer, Kenneth Grange,
how the task had evolved:

RS: Now that the first Confravision
studios have been completed I think it
would be interesting to hear an account
of how the design job was conceived and
handled by you. First of all what did
you regard as the basic problem to be
solved in designing the Confravision
suite ? °

KG: The basic problem was the need to
establish in the users a sense of involve-
ment with advanced communication
techniques, but at the same time the

DESIGN

IN

Confravision_

technique should not intrude. They
should feel a very direct link with those
at the other end.

RS: There were not many precedents
for you to turn to were there ?

KG: No I could not find any at all.
There was a temptation to think in
terms of portrayals of 21st-century com-
munication techniques in the cinema,
but they are really non-realistic.

RS: There are the conference link-ups
we see on television.

KG: True, but I never thought of tele-
vision as dominating this project. Con-
fravision really is a new communications
medium. We did of course have the
experience of the first trial studios to
refer to, and in the same way that they
allowed technical parameters to be
defined they also provided pointers to
the way that environmental problems
could be solved.

RS: What would you say is the essence
of the design solution you adopted ?
KG: That we should introduce the

users of Confravision by two steps.
Firstly, the step they make from the
street or the other part of the building
into the Confravision environment. The
reception area is modern but not ex-
travagantly so. We have used colour
boldly, but there is nothing in this area
that a user would find out of the
ordinary in a good quality office or hotel
reception area. The second step is into
the more unusual interior of the studio
itself. A marked difference between the
two was deliberate so that the studio
situation itself would have a heightened
sense of quality and would reflect the
advanced communication techniques
that the person entering was about to
use. Finishes and the treatment generally
are restrained so that there should be
nothing to detract from the development
of his involvement with the screen
image.

RS: The original design brief was very
specific in certain details, like the type of
fabric for the curtaining on the rear

The reception area of a Confravision studio in London.

i

150 ]

\@




Before the conference gets under way the receptionist explains the equipment and the simple
controls in the studio. The maln cemera is recessad in the *’communication panel” which

also holds the television monitor screens and loudspeakers.

The receptionist’s desk reflects the design of the conference teble inside the studio
and strikes a note of continuity.




wall; or indeed that curtaining should be
used there in the first place. Did you find
these requirements restricting ?

KG: I think they were restricting. I also
think it is part of a designer’s job to
question these restricdons. After some
elaborate explanations it was interesting
to find out that some of these were not
so inflexible as they at first seemed. It is
often at this stage of questioning that
the beginnings of a good design solution
are found, when the designer, the
engineers and others involved in a pro-
ject grasp what is important to the other
person and what he is really trying to
achieve. Indeed, in these circumstances
often the most restricting situation
results in the most ingenious design
solution.

RS: What do you think are the salient
features of the conference studio itself ?
KG: One is the clear linking in physical
terms of the front wall of the studio,
which is the communicasion interface
area, with the people who are making
the other side of the contribution. It was
actually not in accordance with the
original brief, but from a lot of discussion
we arrived at this and I think the final
result shows that it was justified.

RS: How was this achieved exactly ?
KG: It comes from the way the tables
are now combined into one working
area. There are divisions to stop papers
used by the conferees from straying, but
the table and the general form of the
seating does run right round with first
the secretary then the display table and
then the conferees facing the screens.
The link runs right through to the wall
and, so to speak, completes the circle.
RS: What I like is the way the treatment
of the screens, the loudspeakers and
camera avoids reference to any other use
of these devices which users might know
and the way the camera virtually dis-
appears.

KG: Yes, that seemed very important.
We were concerned that the camera
should not intrude, and that the user
should be presented with a completely
new communication situation.

RS: Was everything specially designed
for the studio ?

KG: Everything except the chairs. We
were lucky at the last moment to find
standard chairs available that fitted the
very exacting requirements.

RS: Are all the studios identical in the
five cities in the Confravision network ?
KG: Within an inch or two. The studio
interior is identical regardless of the
site although construction has been
varied slightly.

RS: This doesn’t apply to the reception
area.

KG: No, that changes quite a lot. I
thought it was too good a trick to miss in

A second camera, also out of view, is used for displaying charts, documents or
small items of equipment. It is directly above a display table, and is fitted with
a remotely controlled zoom lens. The conference secretary is seated next to
the display operator: on the wall is a sound tape recorder which she can
operate to play pre-recorded messages or for recording the conference. The
secretary and the display operator are out of rangeof the mainconference camera.

the reception area to furnish the whole
of the walls in Post Office yellow which
I know from conversation with you is in
fact being re-energised rather than
diluted in its future use. I think that it
works very well. A feature that is com-
mon between the reception areas in the
different sites is the detailed design of
the reception table. The design form
reflects the studio table in the conference
area and is the note of continuity that
people will find as they go from the
reception into the studio. It also reflects
the importance of the receptionist. She
has a major control function as she has
final responsibility for maintaining the
link continuity. She has the master
switch at her disposal and has ulimate
responsibility for the continued running
of the conference. At the same time she
has got to be there to receive énquiries
and to make tea and coffee for visitors.
RS: Detailed attention even went as far
as the selection of tableware and towels.
KG: It is all part of the quality of the
environment; if you are hoping to
encourage the captains of industry they
will expect to find a continuity of atten-
tion to detail.

RS: In fact all the furniture and furnish-
ings in the reception area are standard.
KG: They are all available. It was a
question first of selecion and then
buying the related products.

RS: What was your main concern in

getting the job done as opposed to con-
ceiving what should be done ?

KG: It was a very tough timescale to
work to and it was a question of keeping
a lot of balls in the air at the same time.
It was also a complicated job, but for-
tunately there has been a very high level
of cooperation between the engineering
installers, the builders and so on. There
was again this necessity to attend to
small details. A job of this kind can very
easily be marred by the mass of small
things that inevitably will go wrong
through nobody’s fault.

RS: Are you happy with the result ?
KG: I am never really happy with a
result; there is a degree of satisfaction
obviously, but there are a number of
aspects I would now like to reconsider.
RS: Since this is a field trial there may
be an opportunity to re-think some
aspects. One last question: Do you
think this service will be of use to
designers and architects ~ yourself for
example ?

KG: Yes, I thinkso; it will be interesting
to see if clients think so as well.

Destgn of interiors and custom-made furnishing :
Kenneth Grange RDI FSIA
Design of graphics material: Banks and Miles

Mr R. W. Stevens, Head of Design
Division, is responsible for advising on all
aspects of design affecting Post Office
Telecommunications.
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NG WITH
GESTION

A Regional Congestion Officer has been appointed
in London to help identify and clear trouble spots in
automatic exchanges and trunk lines

KW Hix

ONE CALL in every five returns an
engaged signal to the calling customer
during a normal busy day on a large
London exchange. One of the major
reasons for this is that very often when a
number is dialled the required line is al-
ready engaged with a conversation.
Another reason is that the call may have
failed to get as far as the final selector to
call the customer’s line because it has got
“lost” incongested Post Officeequipment
at some stage in the setting up of the call.

In London, however, congested equip-
ment affects, on average, less than one
per cent of local calls and normally under
five per cent of STD calls, although these
figures can increase during busy periods
or because particular problem areas will
occur in the network from time to time.

Well established machinery exists
which allows service staff to keep a close
eye on the efficiency of plant and equip-
ment. Calls passing through exchanges,
for example, are continuously monitored
by the Telephone Service Observation
(1s0) service so that there is always
some indication at hand as to why calls
are failing to get through. Exchange
maintenance staff and Area trunking and
grading teams are also constantly measur-
ing and checking the volume of traffic
carried by exchanges and are responsible
for initiating action for ordering and
installing additional equipment in suffic-
ient time to cater for growth of the net-
work and any expanded local require-
ments.

Nevertheless, in a growing system as
large and complex as London’s, where
regular extension work is always in hand,
it is difficult to ensure that at all times
the proper records are taken, scrutinised
and acted upon with the appropriate
degree of urgency. Delays and omissions
can occur, while sudden increases of
traffic that could not be foreseen will
arise and the normal procedures may be
too slow to secure additional equipment
with sufficient rapidity.

And while service observation meas-
urements do give a good idea of the
extent of overall congestion of the net-

Top: Compact and portable traffic
measuring equipment has aided the
speedy analysis of congestion
problems. It can be connected to
up to 150 individual items of-
equipment to give a total of the
traffic carried. The operator is

Mr Graham Boyse. assistant to the
Regional Congestion Officer.

Left: Regional Congestion Officer
Mr Peter Chessell (holding the
chart) discusses fault conditions

at Howland Exchange, London, with
Technical Officer Mr William Sillitoe.



One of the agonies of modern motoring
is to be stuck behind a queue of heavy
vehicles grinding their way uphill. As
motorists peer through a belching cloud
of fumes to spot the culprit they can, in
future, be sure that the delay is less likely
to be caused by a Post Office vehicle. For
the Post Office has set higher power-to-
weight ratios for large vehicles in the
Telecommunications fleet.

The new standards affect medium and
long-distance lorries operated by the
Post Office Supplies Division. More
powerful engines will give these vehicles
better hill-climbing performance and
better cruising speeds and should reduce,
substantially, the risk of exhaust pollution

Heavy vehicles now coming into service
with Post Office Telecommunications -
which has the biggest road fleet in the
country with 45,000 vehicles — must have
an engine that will give at least eight
horse power for every ton of weight fully
loaded. Since 1965 the Post Office has
operated a seven horse-power-a-ton
minimum for its vehicles.

The first vehicle to conform to the new
standard is a 32-ton Guy articulated lorry
fitted with a huge 265 horse power Rolls-
Royce diesel engine. Each of 14 new
vehicles on order is fitted with anti-skid
and jack-knife devices.

MORE
HORSES FOR
POST OFFICE
FLEET

The first of the new
high-powered lorries.

caused by overloading the engine.

work and some indication of local diffi-
culties, they do not locate precisely the
points at which congestion is occurring.
It is to speed up the precise identifica-
tion of the blackspots and to help Area
staff to devise expedient measures for
solving the problems, even to applying a
“tailor-made” scheme for a particular
situation, that a Regional Congestion
Officer has been appointed in London.
He is able to move around from Area to
Area to investigate problems and to
bring in help from outside a particular
Area where necessary. And as a member
of the Regional service team he works
closely with other Regional trunking and
grading staff in examining returns from
Areas and studying congestion results.
The Congestion Officer’s investigations
have been helped greatly by the use of
portable traffic measuring equipment
built within the Region to designs
originated by staff in the North Western
and North Eastern Regions. Easily
moved about from exchange to exchange
and requiring none of the often pro-
longed programming and setting-up
time of its bulky predecessors, the new
equipment enables measurements to be
taken much more rapidly and provides
a more detailed analysis of congestion
situations than was ever possible before.
A particular problem which has been of

concern is that of the below-standard
service between director exchanges and
the outgoing trunk switching units.
Exceptionally high call losses have been
occurring in many units with the result
that many customers have had difficulty
in obtaining access to the main trunk
network. The investigations into this
problem have indicated that circuit
defects, failures of co-operation between
units and equipment held out of service
by subscribers have resulted in the loss
of many calls. As a result changes have
been initiated to overcome design faults
in the trunk switching units while
additional circuits have been provided
wherever possible and circuits trans-
ferred from over-provided to under-
provided routes.

It has been established that the basis of
provision at some of the large units has
been such that finally it will be necessary
to putin hand a considerable re-arrange-
ment of equipment with the provision of
additional junctions, and the Regional
Congestion Officer wiil act as liaison
officer.

Another activity of the Regional Con-
gestion Officer has been the investigation
of congestion caused by the unbalanced
traffic conditions on the larger units. In
some cases it has been possible to obtain
a greater traffic-handling capacity by

providing a different form of grading,
known as a skipped grading, designed to
suit local conditions.

The creation of a Regional Congestion
Officer post in London has, in just over
a year, proved to be well worthwhile. In
a network which is continually changing
and expanding it is essential to have a
liaison duty to oil the wheels of the
existing machinery and ensure that con-
gestion problems receive the urgent
and enterprising interest that is neces-
sary if bottlenecks are to be avoided and
telephone traffic is to flow with sufficient
freedom to give a good service to the
customer. It is relevant, perhaps, that
the service given by the London net-
work during the postal strike proved to
be adequate, while the overall congestion
at the present time is at a lower level
than it was a year ago. More signifi-
cantly, the number of specific problem
areas and public complaints that arise
from their existence has reduced.

Mr K. W. Hix is a Deputy Controller in the
Service Branch of London
Telecommunications Region with
responsibilities for the maintenance of the
London automatic network. He was
previously at Telecommunications
Headquarters where he was concernd with
the design of automatic exchange test
equipment and maintenenace problems.
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Two articles discuss

the impact of computers
on network planning and
provision. The first
describes an experiment
in junction network
planning which has been
successful in the
Midlands Telecom-
munications Region
andisto beintroduced
nationally. The second
is about the production
of circuit estimates.

Cable planning mad

FW Storey and HT Harvey i ot Seecustoplent Eobevies

and determine the type, size and location
INPUT FROM ASCE COMPUTER SYSTEM

of relief that is to be given. On a small,
technically simple network this is re-
latively straightforward. Today, how-
ever, the size of the junction network

has become so great and the technical

—— aspects so complex, that the paperwork
FUBLE: SiRGUY and arithmetic calculations involved are

COMPUTER PROCESSES FORECAST ; 3 ;
(ASCE FILE) such that the planning engineer is less

able to devote his time to the more
important practical and economic prob-
lems involved in meeting the changing
demands on the network.
UEDATE ST CIRCUIT ROUTED Any system whic-h e{lables the engineer
AND ROUTING ON PLANT AS to give more of his time to these prob-
LIBRARY FILES DESCRIBED IN lems must lead to an improvement in
ROUTING LIBRARY , o7

planning productivity and network
efficiency. In the Midlands Telecom-
munications Region the use of a com-
puter as an aid to cable planners has
PRIVATE CIRCUITS been of significant benefit. It has rid the
QUANTITIES planners of much of the time-consuming
CLELILAED manual study necessary to determine
their basic objectives — where and when
changes will be required, the type and
size of the changes, the timing of their
S 1mpler_nentat10n and the. communication
RESULTS AND of their effect to the various engineering
SUMMARY groups involved.

Before he can start to plan, the
engineer must examine in detail the
spare pair returns, cable appropriation
records, annual works programmes,
PREPARE AMENDMENTS ANALYSE RESULTS Annual Schedules of Circuit Estimates

TO PLANT AND DECIDE ON (asce) and long-term circuit forecasts.

ROUTING LIBRARY CHANGES TO This the computer can do for him and

K A WAT WK process the resuits to highlight where
his attention is most required; the
results can also be stored for future
A diagram of the planning processes in the junction network computer system. reference. The planner is thus provided
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with a concise and complete series of
planning documents which can be
supplied to various users in the format
best suited to their needs. This has
resulted in a much closer relationship
between the Annual Schedule of Circuit
Estimates, which determine the number
of additional circuits required to be
provided in any year, the resultant plant
changes, and the use to which this plant
is put.

The ease with which statistics can be
produced by the computer in a stan-
dardised presentation has also made
the system a very attractive tool for
management. Although the determina-
tion of the size and type of changes
needed still requires some consideration
by the engineer, the computer printouts
are produced in such a way that his
attention is drawn to the critical areas
of the network and further analysis of
these provides the timing for the resul-
tant changes. Communication of the
effect of changes can also be achieved
much quicker since the computer will
produce such calculasions much faster
than could ever be achieved manually
and will present them in a format which
can quickly be circularised.

The computer requires three basic
files of data- Plant File (spare pair
returns plus planned plant), Routing
Library File (practical routing plan
designed on a Regional or Area Basis),
Asce File (future demand on junction
plant). The computer sequential pro-
_cesses the records on these files, and
stores the results on magnetic tape.

At present the ASCE data is collected
and input manually. In the near future
this will be unnecessary as such data

will be input directly from the computer
system that processes the ASCe. The
Plant and Routing Library Files are
maintained and updated as required.
An updating suite of computer pro-
grammes for the basic Files accepts new
data, performs the normal sorting and
vetting functions, copies the existing
computer Files and injects the new data
to create an up to date version on a new
magnetic tape. When the planning
engineers are satisfied that the Files are
correct the main processing is performed.

This process enables the planning
engineers to distribute public circuit
forecasts from the ASCE over a “model”
of the existing network (Plant File)
according to a Routing Plan (Routing
Library File) which they themselves
have specified. The Plant File is thereby
fully loaded with the future require-
ments for public circuits on a year by
year basis. Built-in processes then
calculate the growth for private circuits
on a “link” by “link” basis relating
public circuit growth to present private
circuit utilisation and growth trends
specified by the planning engineers. The
end product of the operation is a series
of printouts indicating areas of plant
exhaustion for the current ASCE years
and forecasts of the exhaustion dates for
the remainder of the network plant by
extrapolation of the ASCE and private
circuit quantities for years beyond the
fifth year.

The planners then devise the best
methods of relieving the congestion by
providing new plant or re-routing traffic,
but before finalising their plans they use
the computer as a model to test their
effectiveness. Proposed plant changes

are carried into the “Plant File” to-
gether with re-routing plans in the
Routing Library File. The planning
process is then repeated with amend-
ments as necessary until the most
practical and economicsolution is found.
Thefinal printoutof the Routing Library
can be used as an interface between the
Planning engineers and Circuit Pro-
vision Groups indicating how the plant
is intended to be utilized.

The main advantage to be gained from
the use of the computer is in shortening
the time-scale; it distributes the data of
the network very rapidly and presents a
summary of congestion points that would
take weeks to produce manually. Thus
the Planning Engineer can investigate
each alternative —a task virtually im-
possible without a computer.

An “Automatic Routing” computer
programme has also been written that
will operate on the Plant File and
produce “Ideal Routings” between any
two buildings (nodes) in the network,
based on economic, transmission and
signalling parameters defined by the
planning engineers. These ideal routings
can be used as a guide when compiling
the Routing Library.

The first stage of the main process is
for circuit quantities from the ASCE to be
associated with records in the Routing
Library. Each record in the Routing
Library relates to an exchange-to-
exchange route where all the circuits
have similar transmission and signalling
requirements. A number of ASCE entries,
each concerned with individual traffic
routes, may be associated with one
Routing Library record. The association
is indicated by “keys” (numbers to link
the Routing Library data to the ASCE)
that are inserted against ASCE entries by
the planners.

The second stage of the process is for




the Routing Library file to be processed
sequentially one record at a time. The
circuits between any two exchanges may
be routed over a number of paths and
the circuit quantity for each exchange-
to-exchange route is apporsioned over
the alternative paths as specified in the
Routing Library. Each path may be
over one or more links in tandem, a
“link” being a direct connection pro-
viding a number of pairs between two
buildings. Each link is given a unique
number in the Plant Model and is
further sub-divided into one or more
“arcs”, each arc being a separate parallel
path within a.link. An “arc” may be a
cable or a group of pairs in a cable with
similar electrical characteristics. The
routing descriptions in the Routing Lib-
rary give a reference to specific link/arc
numbers.

The final printout process shows the
total utilisation of the network with a
description of each route and the total
number of circuits routed via each link
and arc, together with their capacity and
estimated date of exhaustion. Typical
computer processing for a MTR Area of
1,000 Plant Records and 1,200 Routing
Library records are Update and Printing
of Files = 20 minutes ; Planning Process
and Printing of Schedules = 30 minutes.

Further development is now being
carried out to explore the possibility of
assessment of transmission equipment
requirements using the Plant, Routing
Library and asce Files. For the Audio
Cable Network, output is available that
shows whichrouting requires amplifiers,
the type and how many. The final stage
will be to total the amplifiers for each
amplifier station and forecast the future
requirements, listing the routes that
make up that requirement on a similar
basis to that achieved for the cable
network.

It is quite possible that the basic
information conveyed by the present
system could be extended to give more
detailed information to exchange design
groups and so provide for greater
efficiency in the allocation of signalling
equipment.

Continued development of the system
should lead to further improvements in
planning, allowing the engineer to
concentrate on engineering by relieving
him of repetitive calculations' and
documentation.

Mr F. W. Storey is an Executive Engineer
and has been involved in system analysis
work in Network Pianning Department
since last year.

Mr H. T. Harvey is an Executive Engineer
working on junction network fundamental
planning in Midlands Region.
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A new look

A computer is now being used for the
preparation and production of the Annual
Schedule of Circuit Estimates.

GT Pritchard and PA Faulkner

EVERY YEAR Telephone Area staff set
about the enormous task of estimating
the numbers of circuits that will be
needed to carry the forecast traffic to
and from every telephone exchange in
the United Kingdom in order to main-
tain an efficient telephone service. These
estimates are published as the Annual
Schedule of Circuit Estimates (AsCE)
and show, year by year for five years
ahead, the requirements of each Tele-~
phone Area in respect of the local and
main network routes.

The job is an exacting one and has
been made no easier by the fact that it
has always had to be accomplished by a
totally manual effort to a tight timescale.
Recently, however, a computer has been
used for the first time in the compilation

and publication of the Asce for each
telephone area.

The computerisation of the ASCE is
one step in the ultimate need to provide
a comprehensive mechanical system
which will maintain a data bank of all
records showing the current status of
plant and equipment required to provide
public and private circuits nationwide.

Under the manual system preparation
of the asce is devolved to Telephone
Managers’ offices where staff- estimate
future trends for all routes and for each
telephone exchange in their Area with
an extensive use of graphs. In the com-
puter system estimates will continue to
be prepared manually in the Telephone
Area and these plus other circuit data
will constitute the input for the ASCE

The computerised ASCE system is shown in relation to other planning

systems and management procedures.
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A sheet of computer printout
(right) is fed into a copying
machine from which a master
sheet on the left is reproduced
in smaller A4 size which is

easier to handle. Thirty thousand
master sheets are required for
the production of a complete set
of ASCE. From the master sheets
thousands of pages of the ASCE
reports are printed on litho k
machines at the Post Office
Reproduction Unit.

Printed pages are loaded into

this revoiving drum and are
automatically sorted into
appropriate sections as on

the right. Below, the printing

job completed, the ASCE report is
punched preparatory to binding.

for ASCE

computer. Although the job of estimat-
ing circuit requirements will ultimately
be dealt with to a great extent by com-
puter it will remain very much a manual
exercise for some time to come. A step
towards computerised estimating, how-
ever, has already been accomplished
through Director Area Mechanised
Estimating (DAME) described in Tele-
communications Journal, Autumn 1971.
DAME has been successfully used in
Glasgow for junction circuit estimating
and is now undergoing further trials in
three Manchester Director Areas. This
system produces the input data for the
ASCE System, which at present is pro-
duced manually.

Trials of a system for the direct transfer
to the AscE files of estimates produced by
DAME are also now being undertaken with
a view to being utilised in the next ASCE
published in October this year.

The output from the ASCE computer
consisting of lists of required routes,
termination and distances between ex-
changes, authorised and estimated cir-
cuit quantities plus a much more
detailed statistical breakdown than was
ever possible manually of the categories
of circuits required, could in turn
provide the input for utilisation and
planning systems. The first computeris-
ed Asce was produced in October last
year for the period 1972/77 and was run
in parallel with the established manual
exercise. Telephone Managers have now
been instructed to discard the manual
ASCE and, in future, only the com-
puterised version will be produced.

The computer system is designed
around a weekly updating of the com-
puter magnetic tape files. As route
estimates are completed by the Tele-
phone Areas week by week, the data is
recorded on forms which are forwarded
to London where the information is
transferred to punch cards for input at
the Barbican Computer Centre. The
computer vets this data for errors and
transfers it to the master file. Reports
are returned for checking to the Areas
within 12 days. Analyses of the infor-
mation on the computer files are also
sent each week to Telecommunications
Headquarters, Regional Headquarters
and Areas so that a continuous monitor
on the progress of the quantity and
quality of the input is available as the
master file builds up. These analyses
show how much information has still to
be entered on the files before the ASCE
can be completed and also the error rate

and type of errors in the input data.
They also give a guide to the likely
growth rate,

Annually, the completed master files
are used to produce the ASCE on an Area
by Area basis in the required format.
Sorting all the entries into Area
schedules and printing 30,000 master
sheets in the seven days permitted by the
time scale of the whole operation is a
mammoth task. Even this is over-
shadowed by the task of printing 70
copies at a reduced size from each sheet,
collating them with preface sheets and
covers and distributing them to Areas
and Regional and Telecomms head-
quarters within the 14 days following
the computer processing. The Post
Office Reproduction Unit undertake the
major part of the task.

Following annual publication each
quarter the computer system produces
a complete list of amendments to the
ASCE for each area. The system also gives
the consequential changes in statistics,
again something that was never possible
with the manual system because of the
vast amount of calculation and other
work it would have involved.

It has also eliminated the source of
discrepancy in the records of routes,
which has often occurred in the past. In

“the manual system two records have

always been kept for a route - one for

. each terminal exchange. The computer

keeps only one record, the input being
provided by one of the two Telephone
Areas concerned, although all estimates,
subsequent updating and error correc-
tions are approved by both. This record
is then printed in both Area ASCEs.

An interrogation facility has also been
applied to the computer files which
enables management information and
statistics to be readily obtained. This
makes use of SPECOL (Special Customer
Oriented Language), a specially designed
interrogation language, which enables a
question to the computer to be pro-
grammed by the customer or on his
behalf in something like half-an-hour
compared with some two days required
by traditional methods. sPEcoL will also
make it easier for non-specialist Area
and Regional staft to obtain information
from the ASCE computer files when direct
access becomes available to them
through the use of visual display units.

Apart from the production of the
printed ASCE and the control statistics,
the principal advantage of the ASCE
system lies in the complete ASCE in-
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formation available on its easily acces-
sible files. The system is now firmly
established in its own right and could
ultimately feed this data direct to other
systems for further processing. It has
also been possible to carry out detailed
analyses of the data to aid further
thinking, eg the listing of two link
routings between selected centres. This
ad lib approach is likely to continue until
experience is gained in the use of data
and individual groups are able to specify
their requirements. It will then be
possible to produce ASCE information in
the format tailor-made to meet their
needs and thus to reduce the numbers of
printed Asces required and the time
wasted in their use to extract limited
information.

Already Areas have taken the changes
in their stride, and THQ is now able to
consider complex developments such as
the design of a sub-system, which would
enable THQ to exercise control over the
levels of growth on selected routes before
the AscE is published.

Mr G. T. Pritchard is an Executive
Engineer who was involved in the system
design, programming and operational
aspects of the ASCE computerisation.

He is now involved in computer systems
engineering in Telecommunications
Development Department.

Mr P. A. Faulkner was involved with
the user implementation aspects of ASCE.
He is now a Senior Telecommunications
Superintendent in South East area of
London Telecommunications Region.
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- Amicrowave lamp-post’

Slender towers like this may be the microwave stations of
the future. Engineers envisage a line of poles up to 75 feet
high, each with a masthead canopy carrying all the electronic
equipment and two dish antennae. For maintenance work
the pole-top unit could be lowered to ground level by winch
and cable housed inside the pole, in a similar way to motor-
way lighting columns.

The "pole-line” system would operate at far higher
frequencies than those used at present, and at these milli-
metric wavelengths weather conditions can have a serious
effect on the standard of transmission. The Post Office and
the Science Research Council are now carrying out the most
comprehensive microwave-propagation study ever mounted
and this will indicate how limitations imposed by weather,
particularly rainfall, can be overcome.

This work (described in Telecommunications Journal,
Winter 1970) has led to plans for two specific systems:

1. An 11 GHz system transmitting digital information at rates
of about 100 Mbit/s on several microwave carriers, suitable
for line-of-sight path lengths of about 30 km. This is
intended for use on the existing microwave network.

2. A 20 GHz system transmitting digital information at rates
of up to 500 Mbit/s on several carriers. This is the short-hop
pole-line system, suitable for path lengths of only 5 to 10 km.



Wales and the Marches led the way in the setting up of a Regional
Telecommunications Board which includes part-time members from
outside the Post Office. This article from Cardiff discusses the
problems which have to be resolved and the challenges to be faced.

WHEN THE RULES ARE
CHANGED OVERNIGHT

R Chivers

\

The Board which launched the successful experiment in Wales and the Marches. From left — S. D. Mellor,
Controller Planning and Works; D. Rogers, who has since been succeeded as Controller Service and Marketing
by B. Cross: R. Chivers, Controller Finance and Management Services; merchant banker Sir Julian Hodge;

T. H. Davies, Chairman; businessman D. Morley-Smith; G. Dawson, Controller Personnel and Industrial
Relations; Professor T. E. Evans; accountant M. W. Rosser and Miss V. J. Kyte, secretary to the Board.

A LOT has beenwrittenabout the “man-
agement of change” but it is not so easy
to find guidance when the management
has to change itself. Basically this is
what the experiment of setting up the
Wales and the Marches Telecommuni-
cations Board has meant.

All the members of the old-style
Regional Board had walked in the paths
of tradition for something more than 30
years, as had the Telephone Managers.
They all knew the rules and were com-
petent to play the game in accordance
with them. Then, almost overnight, the
rules were changed. We were to intro-
duce outside businessmen as part-time
Board Members (Non-executive Direc-
tors in business school parlance); we
were to seek maximum devolution of
powers to the Director who was trans-
lated into the Chairman and we were to
introduce maximum devolution to Tele-
phone Areas.

The basic ideas were that the man on
the spot knows best what needs to be
done and should have the power to do
it; that the telephone business should

have a closer identity with the com-
munity it serves and that regional
management should be better equipped
to reflect the special requirements of its
territory.

That the rules were changed overnight
is hardly an exaggeration. We had to
move very quickly indeed and the first
task was to select and appoint (or per-
suade) the part-time members into
office. This was no easy task as we
required people of high calibre for the
personal contribution they would make,
and not as representatives of any
sectional interest. Obviously it was also
desirable to have men whose expertise
lay in different fields and, if possible,
men who were representative of the
whole region. In the event we were very
fortunate in finding men who were
willing to serve who met all our desid-
erata. One was a financier based in
Cardiff, one a partner in a firm of
accountants who lives at Swansea, one a
director of several companies from
Wrexham and one an academic working
at Aberystwyth and living at Bangor.

We could not have had a better spread
as each of our telephone areas now had a
Board Member as a customer !

At this time the four Controllers were
formally advised of their appointment to
the Board with suitable caveats to the
effect that being a Controller did not
carry any prescriptive right to Board
Membership. What it did carry was a
burst of feverish activity. It was obvious
that a big task in communication lay
ahead of us and we decided to make a
gesture which was symbolic of the
change in the status of the Region as one
means of drawing everyone’s attention
to the fact that something was happen-
ing. This was basically why Wales &
Border Counties (an imprecise descrip-
tion) became Wales and the Marches.
Everything seemed to be happening at
once. Meetings were held with all union
interests and meetings of staff were con-
vened in all the Areas in order to explain
as much as we could as soon as we could.
But not only was there a problem of
identifying all our staff with the experi-
ment, we also had to educate the part-
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time members in Post Office ways and
Post Office jargon. Before our first meet-
ing they were given briefs on all our
main procedures, statistical information
about the Region and as much as we
could tell them about the organisation
as a whole.

At the same time we were negotiating
with Telecommunications Headquarters
over devolution. We had agreed that the
method to be used would be for THQ to
issue a list of powers which they reserved
to themselves. This went to and fro for
several months. Our first bids were con-
sidered excessive but eventually the
reserved powers were published with
the very important proviso that they
were only mandatory when they affected
service outside the Region or a national
union agreement. Whilst we were set-
tling our powers with THQ we were
going through a similar process with
Telephone Managers. What we have
achieved may not look very significant if
one just reads the schedules. Many
powers have been devolved over the
years by the simple act of usurping them
until such times as they become the
normal course, and we know that many
regions being bolder or more reckless
than ourselves, depending on the point
of view, have given considerable powers
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to Areas. This, however, is rather differ-
ent — making decisions as cases arise —
from sitting down in cold blood and
seeking or giving further powers across
the whole field of our activities. You go
through the painful process of asking

‘why is a Senior Executive Engineer in

the Region any wiser than an Area
Engineer? Does he not bleed? as
Shylock putsit. And subconsciously one
is wondering ‘“where do I fit in if I give
him all the authority ?”

We had been in existence for several
months before it was possible to issue
full guidance on devolved powers and
we felt that this tended to hold up our
progress. Whether it did in fact impede
our development is hard to say because
it is not everyone who is willing to
accept new powers or who is willing to
surrender his powers without a struggle.
There is obyiously still a great deal to be
done in this field. More powers must
be devolved but people have got to be
encouraged to throw away the crutch of
reference to higher authority and learn
not merely to stand on their own feet but
to run about and do things.

This activity was of course good old
Post Office stuff and we could have
happily filled our days discussing the
niceties of interpretation. But in the

S 15N

Sir Julian Hodge — one of Britain’'s
best known financiers and merchant
bankers, chairman of the Hodge
group of companies.

shiny new Board Room the new image
was emerging. A secretary to the Board
had been appointed and faced a task
requiring tact and resourcefulness and
an ability to know what people wanted
when they weren’t really too sure them-
selves.

We were very fortunate with our new
colleagues. The businessmen joining us
were quick to recognise their limitations
but equally quick to recognise familiar
situations which had parallels in their
own experience. It soon became appar-
ent from the direction of their interest
that whilst we could well have increased
devolution without part-time Board
members we could not have part-time
Board members without substantially
increased powers. These were men who
were used to making Board decisions
and although they accepted our explana-
tion of special constraints which affected
us because of the integrated nature of
our service or our position as amonopoly
one could sense in the early days a
certain frustration. This may still exist
on some issues, but they rapidly assessed
the situation and recognised the limita-
tions.

It was quite important to define their
status. All decisions had to be the sole
responsibility of the Chairman who is




who'joined’the Post Office

Mr Melvyn W. Rosser — Swansea-born
accountant and a partner in the
accountancy firm of Deloitte Plender
and Griffiths in Cardiff.

Professor Trefor Evans — 30 years
in the diplomatic service and
now Professor of International
Politics at Aberystwyth.

Mr David Morley-Smith — managing
director of Rogers and Jackson,
Wrexham-based complex of 11
companies with wide interests.

answerable to the Managing Director,
Telecommunications, yet we wanted
more from the members than just acting
as an advisory committee. We feel that
we have been fortunate in striking the
right balance. We don’t want the part-
time members to become Post Office
people to the extent that they would
lose their capacity to criticise us. Their
views are stimulating and sometimes
frightening in their unorthodoxy, but
always pertinent. The full-time mem-
bers have at times felt guilty of being wet
blankets advancing rule-book reasons
against some course of action. They
have had to learn that as Board members
they do not have to toe any party line,
but are free to express their personal
views on policy and to interfere in each
other’s domains as much as they wish.
We have been meticulous in ensuring
that at no time would there be any sem-
blance of presenting a united front. The
Board, while being interested to monitor
current progress, has not concerned
itself with day-to-day affairs but has
concentrated on policy and particularly
on long-term planning. This is where
they see their real function — making a
contribution from their knowledge of
marketing, finance and industry to the
long-term allocation of our resources.

The day-to-day business is run and
Board decisions are carried out by the
old-style Board meeting as an Executive
Committee.

It has been almost impossible to evalu-
ate the experiment in quantitative terms
and subjective judgements are particu-
larly fallible when you are part of the
events. We may even have lost a little
ground in some ways because of the
dispersal of effort. Some positive state-
ments can however be made.

There is no doubt at all that our
relationship with the business and in-
dustrial community has been markedly
strengthened. The part-time members,
although having no formal links with
the Areas, have shown the greatest
willingness to participate in significant
events and have joined us in experi-
mental sessions with the unions. On the
whole we feel that consultation on an
informal basis has been increased sub-
stantially as we have been at pains to
ensure that the unions fully appreciated
the purpose and function of the Board.

We are now running into a period
almost of adolescence. Our first diffi-
culties are over and we can begin to plan
more confidently without the “experi-
mental” axe hanging over our heads.
Our first and perhaps most important

task is to re-examine the working of
devolved powers. We must persuade
people to accept their responsibilities
confident in the knowledge that they
will suffer less for doing something
wrong than for doing nothing at all. As
devolution is increased, the role and
structure of the Regional Office may
need to be reconsidered. Areas may need
strengthening in specialised fields and
this may give rise to different concepts
of Area organisation. In this sphere we
must not be hampered by arbitrary
productivity measures which do not tell
the whole story. We want to consider
ways of measuring productivity in
revenue terms rather than stations when
the mix of work may be changing.
There is so much to be done and we
welcome the opportunity to face the
very real challenge which this novel
situation poses. Perhaps we have done
nothing that we couldn’t have done
before, but the plain fact is that we have
done many things that we didn’t do and
this must mean something.

Mr R. Chivers was appointed Controller
Finance and Management Services at
Cardiff in 1969. He previously served
with the Post Office at Chester,
Liverpool, Leeds and Glasgow.
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Sniffing for
a fault

Highly sensitive tracer gas equipment
is being introduced by the Post Office
to detect faults in pressurised cable.

WATER HAS always been a hazard to
underground telephone cables. If it
penetrates a sheath it can result in loss
of service and possibly costly cable re-
placement. For some time the Post Office
has protected many of its cables from
the ingress of water by filling them with
dry air at a pressure of 9 Ib per square
inch. A warning system has also been
developed so that when a cable pressure
leak occurs it can be brought to the
attention of engineers and speedily
repaired.

This involves monitoring conditions in
cables by flow meters, which give a visual
indication; and by gauges or pressure-
sensitive contactors which raise an alarm
- a flashing lamp or bell - at the nearest
exchange whenever pressure falls below
a specified level. The leak is then often
located ty injecting a tracer gas into the
faulty length of cable and “sniffing” for
the gas issuing from the leak with a
suitable detector.

In the past detectors have not always
been able to locate a leak with precision
largely because they could not readily
differentiate between varying concentra-
tions of tracer gas. In a manhole, for
example, where the gas pervaded the
whole area it was often difficult to pin-
point a leak.

The Post Office, however, has now
introduced a detector with a radioactive
cell which is so sensitive that it can
readily “snifl” and indicate different
concentrations of gas in any circum-
stances . . . even if the gas is present in
only one part in a hundred million.

The radioactive source is tritium — also
employed in the illumination of Trim-
phone dials - but only a minute quantity
is used and the radioactive emission from
both the detector and the Trimphone is
less than that from a luminous watch so
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DW Finch

Technical Officer Eddie Belcher uses the detector to “’sniff’” for tracer

gas at a hole bored directly above a cable which has been laid without
duct. Any gas leaking from the cable would rise through the hole.
Right: The detector “’sniffs’’ for tracer gas at the outlet on the pump

which is sucking air from a cable duct.

there is noradiationdanger to operators.

The new instrument has a number of
advantages over its predecessors which
were bulky, costly to maintain and had a
heavy power drain. In size and shape
the new detector is similar to a small
electric drill and is about half its weight.
It can therefore be held in the hand and
easily moved about. With the tritium
providing a self-contained source ‘of

energy within the detector, such ad-
ditional power as is required is provided
by a rechargeable battery housed within
the handle. This eliminates the use of an
exposed element operating at red heat
and which in previous detectors consti-
tuted an explosion hazard in an inflam-
mable atmosphere.

In the field, the approximate area of a
pressure leak is usually found by identi-




fying the contactor on the faulty cable
which indicated the falling pressure. It is
standing practice then to take a pre-
liminary series of pressure readings in
this area at valves which are fitted at
intervals along the cable. By plotting
these readings on a graph it is often
possible to locate the leak, especially if
it has occurred at a joint,

It is where the graph proves to be im-
precise that the tracer gas equipment is
most valuable. The mouths of the ducts
carrying the suspect lengths of cable are
then sealed off and sulphur hexafluoride
gas (SF6) is injected into the faulty cable
through a valve at one end of the section.
Eventual detection of the gas at a valve
opened at the far end of the suspect cable
length will prove that it has passed
through the whole of the section to be
tested. By then partially removing the
duct seals individually and testing the
duct atmosphere the duct length in
which the cable is leaking can be found.
Once the faulty length has been positive-
ly identified the duct seals are removed
and an electric blower is used to disperse
all tracer gas up to the leak point.

A flexible plastic tube attached to rods
is then thrust into the duct alongside the
faulty cable. The fixed end of the tube
is attached to a pump which sucks air
out of the duct. By placing the detector
at the pump outlet the duct atmosphere
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is continuously monitored and when the
plastic tube reaches the leak point the
gas will be detected. By measuring the
amount of tubing inserted into the duct
the leak can be pinpointed.

In the case of cables buried without
ducts, SF6 gas is injected into the cable
as before and seepage holes 6 to 12 inches
deep are made in the surface of the
ground directly above the cable. Each
hole is then sampled with the detector
and excavation is carried out where the
highest degree of gas concentration is
detected.

As well as being used for tracing cable
sheath faults the sF6 equipment can be
used for detecting pressure leaks in
such items as air blocks and terminal
pressurising apparatus.

Trials conducted under the Experimen-
tal Changes of Practices Committee
proved the new equipment to be a big
improvement on its predecessors and it
should make the tracing of pressure
leaks easier than before. The equipment
was first introduced for full-scale field
operations in October last and is now in
use throughout the country.

Mr D. W. Finch is a Senior Executive
Engineer in Service Department with
responsibilities for trunk and junction cable
maintenance. Before taking up this postin
1970 he was employed on main line
planning duties.
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The electron capture cell, the vital
part of the new tracer gas equipment,
consists of a stainless steel cylinder
lined with a tritium radioactive source.
A small polarising voltage is applied
between the cylinder and an elec-
trode placed centrally within it, and
pure nitrogen is fed through the
detector cell. Because nitrogen, un-
like air, allows the electrons being
continually emitted by the tritium to
pass freely to the central electrode, a
maximum standing current results.
This is represented on an instrument
meter as zero.

When electron-capturing gas,
““sniffed”” into the detector cell
through a probe on the nose of the
instrument, mixes with the nitrogen
some of the electrons from the
tritium are “captured” and the stand-
ing current as a result is reduced. The
reduced current is represented on the
meter as a positive reading directly
proportional to the amount of elec-
tron-capturing gas present. When al!
the electrons are “‘captured”, that is
there is no standing current, the meter
will give a maximum reading.

The tracer gas used with the new
equipment is sulphur hexafluoride
(SF6). This has very strong electron-
capturing properties and is thus
detectable in minute quantities. The
SF6 is normally diluted in a ratio of
one part in 23 with air. The dilution is
achieved by a simple tee piece. one
part of which is connected to an air
supply and another to the SF6 gas
container. Calibrated constrictors
automatically ensure that the gas-air
mixture is in the correct ratio.

Locking
screw
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What better use for

- GomputerAided Design

thanto
deS|gn computers?

As computers become increasingly which we won the Queen’s Award
complex, so does the problem of to Industry.
designing them. The use of CAD technigques for
At ICL, we have evolved our own purposes has been of direct
sophisticated technigques which make  benefit to our customers: in order
it possible to simulate several levels to facilitate easy interface with
of data, from complete networks the machine, proven high level
to individual element designs. conversational languages have been
Many of the networks can be developed to a high degree—JEAN,
integrated to simulate the complete BASIC and FORTRAN. So it is not
operation of a proposed computer surprising that the majority of UK
system. scientific orientated applications are
| Each time a design is modified, bascd on ICL systems.
the master file, held on computer, is ICL machines are already being
immediately updated As a result, used for CAD applications by both
all changes can be introduced into The British Aircraft Corporation
production almost from the moment and Plessey. BAC are using CAD for
of inception. aerodynamics research on the
By eliminating costly and Concorde programme and Plessey
laborious manual procedures, CAD for telephone exchange simulation.
speeds up the translation from design As questions become more
to production, and allows more complex, and the answers to them
time for technical innovation. more sophisticated, advances in all

us to produce the powerful 1906A benefiting from ICL

ComputerAided Designenabled ek spheres of technology are
ot || -
central processor, for the design of ‘problem solving power’.

International Computers

Europe’s world-wide computer company

0,8 & M 102585
1ICL



Staff at Leicester wait their turn for
vaccination against ‘flu.

Needled

OUTBREAKS of influenza cost com-
merce and industry millions of pounds in
lost working time each year and, as
Britain’s biggest employer, the Post
Office is a major victim. Any attempt to
reduce the annual ’flu toll would capture
Post Office interest, but an immunisation
experiment which started in December
has come wunder particularly keen
scrutiny.

It has involved some 30,000 Telecom-
munications staff who were offered free
vaccination against ’flu. Private industrial
firms and students are also taking part in
the experiments to test the effectiveness
of mass immunisation in cutting time
lost through sickness. Telephonists,
engineers and office staff from all over
Britain who accepted the offer of free
vaccination have been treated by Post
Office medical staff during working time.

The experiment, organised by the
Epidemiological Research Laboratory of
the Public Health Laboratory Service, is
the biggest anti-’flu campaign to have
been undertaken in this country.

Each of a number of Post Office test
centres is compiling a weekly record of
the number of sick absences and an
analysis of the results will provide a
comparison between people who were
vaccinated and a control group of un-
treated people in similar jobs in similar
areas.

The cost to the Post Office of vaccine
and equipment is expected to be about
L£6,000. Conclusive results from the
experiment could well repay this several
times over.

Super cable
THE Post Office’s 60 MHz coaxial cable
system, the largest capacity cable in
Europe (see Telecommunications Jour-
nal, Summer 1970), originally planned to
link London, Birmingham and Man-
chester is to be extended to Lceds.

Work on the first stage between London
and Birmingham which will involve

laying 110 miles of underground duct is
due to begin this year. It is planned to
come into service in 197§ with the
Birmingham-Manchester link following
in 1976.

The additional Manchester-Leeds sec-
tion of the super cable system is expected
to be working by 1977.

Because of its huge capacity of 97,200
circuits carrying 100,000 telephone calls
simultaneously the new cable is to be
specially protected. It is to be laid at
twice the usual depth and the route will
avoid major towns and cities to keep it
clear of other telephone cables and under-
ground utilities.

During cable-laying operations two
ducts will be prepared so that a second
high-capacity system can be installed
quickly when it is needed to meet the
demands of the 1980s.

Men at the top

Mr Thomas Mr Harper

NEW senior appointments involving
six Post Office directorships have been
announced.

Mr Frank Thomas, formerly Deputy
Director, has become Director of Net-
work Planning in succession to the late
Mr Hubert Barker. Mr Thomas is also a
former Deputy Director of both Service
and Planning in London Telecommuni-
cations Region. Earlier in his career he
helped to develop the first transatlantic
cables laid in the 1950’s. Mr Thomas is a
member of the Editorial Board of Télé-
communications Journal.

Mr John Harper, ' Director of the
North Eastern Telecommunications Re-
gion since 1969, moves to London as
Director Purchasing and Supply Depart-
ment. Now 41, he is the youngest Director

IMIISCELILANIN

appointed in the Telecommunications
business. Mr Harper helped to shape the
legislation which gave the Post Office
corporation status. He succeeds Mr Jack
Baldry who has retired after 42 years’
service.

Mr Hubert Holmes succeeds Mr
Harper in the North East. He was the
Region’s Controller of Planning after
service in Scotland, Leeds and Head-
quarters in London. He returned to the
North Eastern Regional Headquarters 14

years ago.

Mr H. G. Lillicrap, Senior Director
Customer Services and a former Chair-
man of the Commonwealth Telecom-
munications Council, has taken over as
Chairman of the Government-owned
Cable and Wireless Ltd. The new post is
a half-time appointment. Although Mr
Lillicrap is not due to retire from the
Post Office until early next year he will be
seconded to Cable and Wireless and will
be free to devote some time to Post Office
affairs.

Two senior appointments have been
made dealing with financial and audit
matters of the Post Office.

Mr William Kember, a Chartered
Accountant, has been appointed to a new
post of Senior Director, Central Finance.
He will report to Mr A. S. Ashton, Board
Member for Finance and Corporate
Planning and will be responsible for all
financial and corporate planning activities
in the central headquarters of the Post
Office. Prior to his appointment Mr
Kember had been working for the Post
Office on loan from the accountants
Cooper Brothers & Co.

Mr Harold Ball has been appointed to
another new post, Director, Central
Audit. Mr Ball, formerly company inter-
nal audit controller of Rolls-Royce (1971)
Ltd, has had wide experience on audit
and design of computer systems.

Computer pages
ALL Yellow Pages and Commercial
Classified telephone directories published
after December 31 1972, will be compiled
by the Post Office instcad of by Thomson
Yellow Pages Limited, as at present. The
move, which is the result of an agreement
between the Post Office and Thomsons,
is designed to take full advantage of
computer-based production and give
customers more up-to-date directories.
Thomsons will continue to be respon-
sible for selling advertising space in all
telephone directories and special entries
in classified directories.

Trunk growth

THE Post Office installed 12,032 tele-
phone trunk circuits in 1971 — an increase
of 12.7 per cent — bringing the total to
106,942 by the end of the year.
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Its impossible! This is how it works

London on the 'phone to Rio (or it could be
New York, or Bootle). Words aren’t enough-
you need to show them a document, map or
picture. So you transmit it to them, there and
then. On the telephone. ‘

This is FACSIMILE TRANSMISSION! Adry,quick,
odourless process. No delay. No errors. You
show it to them the way it 1s. This is the fast
new world of the Remotecopier KD111.
Communications are finally catching . 2
up with the speed of your thinking. \ %

This machine doesn’t needa ¢
room to 1tself, or even a whole
desk top. It is an "‘extension’’ of
your telephone. It puts you in -
touch, verbally and graphically,

immediately and precisely. Your competitors
and customers will soon have the Remotecopier.
If you already had one we would send all the
literature and specifications over the telephone
to you this very minute. As it is we suggest you
write or 'phone for literature or a demonstration
to: The Manager, Facsimile Sales Unit,(Ref. POJ1)
Plessey Communication Systems Limited,
2 Tolworth Rise, Surbiton, Surrey.

Telephone: London (01) 337 6666

B [ elex: 201834

= Remotecopier kpiit
Plessey Communication Systems €

@) 580/aPTT




Railway phones
NEW-STYLE open telephone booths
which have replaced the old wooden
boxes at Waterloo Station, London, are
proving popular with travellers. People
who took part in a special survey said that
they found the booths more convenient,
cleaner and easier to use than the wooden
boxes with folding doors — and the num-~
ber of calls made from the booths has
increased by 30 per cent.

The open-plan design is a deterrent to
vandalism and makes it easier for people
to keep their luggage by them when
making calls.

The Waterloo booths will provide the
basis of a new national design for public
telephones on railway stations. There are
about 1,700 call boxes on stations, mostly
the wooden box type, and the new-style
booths will go in as stations are
modernised.

Research awards

THE Christopher Columbus Prize Fund,
which makes annual cash awards to
Research Department staff, has been
renamed the Gordon Radley Fund
(Christopher Columbus Prize) in memory
of the late Sir Gordon Radley, its founder.
Sir Gordon, a former Director General of
the Post Office, died suddenly a few
weeks after presenting the 1970 awards.

The 1971 awards were presented by
Lady Radley, Sir Gordon’s widow.

The Scientific Premium of £10 was won
by Mrs M. A. G. Halliwell, a Senior
Scientific Officer in Materials Branch, for
her paper on “Measurement of specimen
tilt and beam tilt in the Bond method”.
The paper was published in the Journal
of Applied Crystalegraphy in 1970.

Mr J. T. Young, a Technical Officer in
Training at Dollis Hill, won a f10
Craftsmanship Premium for his work on
the production of moulding tools.

Tl

. A

The new booths at London’s Waterloo Station. See *Railway phones’.

Prizes of £7.50 each went to Martlesham
Technical Officers Mr P. J. F. Ryecraft
and Mr S. E. Cooke and Mr R. T. Ander-
son, who was a Temporary Assistant
Executive Engineer when the entry was
made, for a multiplexer-demultiplexer
used in circular waveguide research, and
to Mr M. J. Benton, a Scientific Assistant
at Doliis Hill, for work on a telephone
handset-setting gauge.

Technical Officers Mr R. F. Gibson and

BOOI
REVIEWS

Test your knowledge of —

Physical Electronics by T. Wilmore
Applied Electronics by R. W. J. Barker
Telecommunications by L. Ibbotson

Published by the Butterworth Group.
80p each

These little books, of 96 pages each,
contain sets of multiple-choice questions
and answers in their respective subjects.
They are revision texts, aimed at first
degree, Higher National or Cer examina-
tion level, and are based on a series
devised by one of the authors which
appeared in Wireless World.

On the face of it, multiple-choice
questions might be thought a rather
trivial approach to the higher tech-
nologies, but quite searching tests are

possible given the ingenuity in devising
alternative answers which the authors
display. In most cases the choice of the
correct answer is not apparent but re-
quires a certain amount of working out
to be done. An excellent feature of each
answer is the inclusion of a short ex-
planation in addition to the indication of
the correct choice.

The scope of the questions in each set
follows reasonably from the title. How-
ever, the scope of “Telecommunications’
is somewhat restricted to the syllabus of
the conventional university option, and
essentially comprises general principles
of signal processing together with line
and radio transmission theory. Switching
and traffic theory and telecommunica-
tions systems are not covered.

The books can be recommended as
revision texts and teaching guides for
students on formal courses; they will
interest also those having passed their
student days but who like to find prob-
lems to test their knowledge. MBW

Mr M. W. Jacobs, both stationed at the
Radio Laboratories at Backwell, near
Bristol, receive prizes of £s each for a
transistor test-mounting jig.

Telex USA

TELEX customers in Britain can now
dial direct to all telex numbers in the
United States — with the exception of 9o
in New York — following the introduction
of automatic service to 41,000 lines on
Western Union’s Twx (Teletypewriter
Exchange) network. About 10,000 calls a
month are made from this country to
TWX lines.

Other new international telex services
from the United Kingdom: an automatic
service to Botswana and Bulgaria and
a through-the-operator service to the
Somali Democratic Republic.

A phototelegraph service to the Philip-
pines has recently been introduced.

Statistics

FROM this issue we are changing the pre-
sentation of telecommunications statis-
tics. Instead of publishing figures each
quarter, there will be a tabular presenta-
tion of end-of-year results in the Autumn
edition only. Comparisons with previous
years and corresponding percentage
growth figures will be included. In the
Spring edition a graphical comparison of
international telephone statistics will be
given. The first of these comparisons is
on page 34—£Edizor,
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telecommunications
statistics

A
Total telephones in service (millions) Telephones

Countries with highest number of telephones per 1 00 popu lation, Dec 1970
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University of Essex
Department of Electrical Engineering Science

HNC entry toanhonours degree

A number of places will be available in OCTOBER 1972 for suitably qualified HNC candidates to enter the
2nd year of the three-year undergraduate scheme which leads to a B.A. Honours Degree in:

Computer & Communication Engineering
Electronic Engineering, or
Telecommunication Engineering.

Only candidates who have recently obtained good grades in their HNC examinations (which must include
electronics and mathematics) or who have equivalent qualifications, should apply.

Further details may be obtained from: Professor G.B.B. Chaplin, Department of Electrical Engineering
Science, University of Essex, Wivenhoe Park, COLCHESTER CO4 35Q. Telephone (0206) 44144 Ext. 2090.
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’re pufting th t";amission eup in '
Europe’s latest international switching centre.
Here’'s what the world gets out of it.

the congested traffic routes.

an hour on 18,000 international circuits via
cable, microwave and satellite links.

Linking the UK with 29 European count
— with transit facilities between the old and
new world. Providing intercontinental circui

Africa, India, Australia, and the Middle and

with the contract for the manufacture and

When London’s Mondial House opens for
business, new internationalcircuits will help relieve

It will ultimately handle around 180,000 calls

total of 51 countries — including the USA, Canada,

The British Post Office has entrusted STC

installation of special multiplexing equipment,
including frequency translating, carrier generating
and supervisory equipment.

Manufactured to BPO specification, this
equipment is a special version of our well-proven
range in Mark 6 construction. And by the mid
1970’s, it will be making a world of difference
to global communications.

Contact us when your administration needs
high quality multiplexing equipment for similar
transmission applications.

Standard Telephones and Cables Limited,
Transmission Division, Basildon, Essex, England.
Telex: 99101 (STC Basildon).

ries
tstoa

Far East.

Standard Telephones and Cables Limited ITT

A British Company ot ITT
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STC Telecommunications

Grey/White

Grey/Blue

s good as gold.

You cantake any colour Deltaphone And with no extra outside plant

and turn it into gold. investment—plus easy maintenance —
Deltaphone is sculptured on modern there’s also extra income in it for you.

lines but fits in beautifully with any decor. STC Subscriber Apparatus & Acoustic
That's why more and more people Division, New Southgate, London N.11.

are asking for them. Tel: 01-368 1234. Telex: 21917.

Standard Telephones and Cables Limited ITT

ABritish Company o ITT
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It's now 21 years since S.T.C. manufactured its miles of cable behind us, we're using all of our
first repeatered submarine cable system. collected experience on the 10 new systems we

Since then, we've taken part in 58 cable have currently in production — including the next 2
projects, involving 34 countries, providing over transatlantic systems CANTAT-2 and BRACAN-1.
11,000,000 circuit miles towards the world’'s We’'ve made reliability our business. And we're
growing needs for high quality, reliable international basing it strongly on all the proven experience we've
telephone networks. gathered since 1950.

During this period, we've also been in the Standard Telephones and Cables Limited,
forefront of advancing technology. Submarine Systems Marketing, North Woolwich,

Now with 2,700 repeaters and 57,000 nautical London, E.16. Tel: 01-476 1401.

Standard Telephones and Cables Limited ITT

A British Company of ITT
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Looking on
the light side.

STC headsets are light as air and
marvellous to work with.

They‘re so comfortable. So hard-wearing.
Yet so inexpensive.

No wonder they're so widely used now —
in no less than 70 different countries
throughout the world.

STC Subscriber Apparatus & Acoustic
Division, New Southgate, London, N.11.
Tel:01-368 1234 Telex:21917.

Standard Telephones and Cahles Limited ITT

S6-8rRowN
MILITARY - INDUSTRIAL
COMMERCIAL - EDUCATIODNAL s
%M/MW%M

A wide range of mobile and fixed station

Microphones Headsets and Amplifiers

Send now for Literature to dept: P

HAWKER SIDDELEY

COMMUNICATIONS

S. G. BROWN LTD., KING GEORGE'S AVENUE. WATFORD, HERTFORDSHIRE
TEL: WATFORD 23301 TELEX 234312 TELEGRAMS RADIOLINK WATFORD

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



Our electronics
are asignal

SUCCESS

Our manufacturing resources could contribute to your
success, too! We've chalked up many years of service
to ministries, government departments, armed forces,
and a formidable list of significant names in industry.
They all come to Whiteley for the specialist knowhow
and resources we have developed. Can we help you?
We can build to your drawings and specification, or put
our design departments at your service, as needed. From
a small component to a complete system, in audio work,
relay switching circuits, control systems, and many
other spheres—our facilities are ready. The Whiteley
organisation is self-contained. The manufacturing
resources are backed by our own toolroom, sheet metal
working and press shops, plating and finishing lines,
coil and transformer winding shop, plastics moulding
shop and a modern new cabinet factory. Capitalise on
all these Whiteley facilities—call us in for a look at your
next electronics need. You'll be in good company!

'l O
—

NN

iteley

versatility ...

ELECTRONIC & ELECTRICAL DESIGN

PRODUCTION CAPABILITY
CABINET MAKING
SHEET METAL FORMING/FINISHING

PLASTICS MOULDING

ENCAPSULATION

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

London Office: 109 Kingsway, W.C.2, Tel. 01-405 3074
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Here's big brother!

C15joins C10at AB's

A great 15mm 1.5 watt cermet pot at wirewound prices
PERFORMANCE:

C15 1.5 watt operation in 15mm width. C10 0.75 watt operation in 10 mm
width. Both with: Single turn rotation. High resolution. High stability over

long life. Stability variation only 2% in 100 rotations. Typical temperature
coefficient == 100 ppm/°C.

DELIVERY:
Immediate.

PRICE:
Less than 25% of multi-turn Cermets and less than most
Wirewounds.

Both available with tamper proof cover.
Send for details and prices now:

A.B.Electronic Components Ltd. ?E

ABERCYNON, GLAMORGAN. U.K.
Telephone: Abercynon (044 374) 331 Telex: 49606

YHE QUEEN 8 AWARD

TOINOUSTAY 1ese




One man business or large company?

The advantages of Recordacall speak for themselves — when you're
out Recordacall’s in! Business as usual. Recordacall offer you
A short, one year contract—Lowest cost reliability —24 hour service.

LRecordacall

TELEPHONE ANSWERING MACHINE
Ring 01 _701 4266 Day Or Night géngéigl\svpfg;i/ifél;fnonsl/ation, absolutely without obligation.

218 ELEPHANT & CASTLE CENTRE, LONDON S.E.1

THERMAL CONVERTERS

For true R.M.S. level measurements irres- D.C. — 1000 MHz

pgctlv'e .of waveform or freq.uency within 1mw in 50, 75, 140, 600c
wide limits. Ideal for level, noise, crosstalk.
D.C. calibration for A.C. accuracies of -01% 750 pa— 50AmPs

input/output isolation 500 My at 100V. Handles Crest factors 10: 1

Full details on application to:-

ORMANDY & STOLLERY

REGAL WORKS STATION ROAD BRIGHTLINGSEA COLCHESTER ESSEX
Telephone 0206 30 2316
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Connollys cables~ s ==

the link with )
apast

Since 1890 we've been continually
supplying cable to the Post Office. From
those dot, dash and ‘what-was-that-again?”
times right through to today’s highly
sophisticated worldwide communications L
networks, we've been right at the forefront

—adpvising, developing, delivering dead-on

schedule. And we’ll carry on—right into

the video revolution.

Connolly Cables—the arteries of the
telecommunications industry.

CONNOLLYS

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

@cLeo

electric, telephone, and signal cables,
water, gas, and oil pipes.
sportsfield, and parks drainage

it's easier
& cheaper with a

SCOOP TRENCHER

Scoop Trenchers dig trenches 4, 6, and 8 inches wide, and up
to 39 inches deep automatically in any soil condition at speeds
of up to 100 yards per hour.

A built in winch ensure positive traction even in bog conditions.
Transportation and work in confined areas is easy because
Scoop Trenchers are small.

The digging chains have a breaking strain of 21 tons so Scoop

Trenchers are robust too.
Their initial cost can be saved in only 2,000 yards of work.

Send NOW for full details of machine, and hire rates to:-

A. E. TRENCHERS LTD.

Gosbecks Road, Colchester. Telephone 44411




TYPE 62

FULL RANGE

7 TO 14 DAY DELIVERY

| |
FOR INSTRUMENT ELECTRONIC
HIGH PRECISION MECHANICS AND AUTOMATION INDUSTRIES
TELECOMMUNICATIONS
MECHANICS

P.O. APPROVED

IMMEDIATE QUOTATIONS AND
TECHNICAL SERVICE

SHELF ASSEMBLIES

P.C.M. TRANSIT JIG DATEL MODEM
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SINGLE-CHANNEL
RADIO LINK

the sing inel r: ink PM 1/160 (156-170 MHz)
allows to connect up the most isolated places

with the national and international telephone network,

or alternatively, it may be employed as a fixed station for
radiotelephone communications in mobile means networks.
Its high reliability warrants a constant and safe service
even in the most difficult environment conditions. -

ITALTEL s.p.a.

20149 Milan (ltaly) - 12, piazzale 2avattari - phone 4388



