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‘Mullard is aleading supplier of components
usedbythe Post Office

Telex: 264341
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If you know anything about relays,
you'll know all about ITT Components’
record in this field.And if you've ever
needed a low profile relay that matched
the versatility of the Cradle relay,
you've had to wait until now for the
ITT “"LO-PAC”

We've called it "LO-PAC" as its
overall height of 10.5mm allows for
closer packing density of Printed
Circuit Boards.

To achieve this versatility in a low
profile package, we use the same well-
proven springset as for the type 24 /25
(B.P.O. type 23) Cradle relay.Also, as
this enables us to use the same fully
mechanised manufacturing and test
processes, we can ensure the high
level of reliability and consistency for
the "LO-PAC" that you have come to
expectfrom the ITT Cradle relay.

From ITT Components-a narrowed
proach to cradle relays.
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The new“Lo-Pac”
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THE "LO-PAC"” RANGE

% 2or4changeover (Break Before Make
and Make Before Break) contact versions
% Light Duty, Heavy Duty single contacts
or Light Duty bifurcated contacts.

% Contact materials including Silver,
Silver/Palladium or Gold alloy

% Standard coils from 3 to 48 volts
(Special coils available on request)

We are sure you'll agree that the
“"LO-PAC" is a natural addition to the
existing family of ITT Cradle relays.

The "LO-PAC: You might call it the
shape of things to come.

Write, ‘phone or telex for further
information to:-

ITT Components Group Europe,

Relay Division, P.O. Box 1, West Road,
HARLOW,Essex CM20 2HD.

Telephone: (0279) 26811 Ext.2251/2041
Telex: 81146

comporens L L.




Couplers with a life of 25 years!

The new OPT600, OPT700 and OPT800 Series optoelectronic isolators
are standard 6-pin DIL devices having exceptional reliability and stability.
Accelerated life testing carried out over the last three years indicates
aservice life of the order of 15 years.

-

@ Approved by the Ask for data sheets now.
British Post Office
@ Approved by professional circuit w PLESSEY
designers for high quality and
realistic pricing Plessey Optoelectronics
@ Suitable for all telecomm, and Microwave
computer and other applications Wood Burcote Way, Towcester,
where exceptional noise immunity Northamptonshire, NN12 7JN
and long-term reliability are Tel: Towcester (0327) 51871
paramount requirements Telex: 311442
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Singleordual
difect or buttered...

Feedback Data cartridge tape systems are a convenient reliable means of data
storage. They are available with the latest recording features; single
or dual drive; direct or buffered interface; serial or
;8| parallelinput/output etc.
‘! ¢, The system has already been selected for use by
iy major international organisations for the most
o & Jadvanced telecommunication projects.

Soif you require a system that is a flexible and
economic medium for data logging, programme
storage or data processing, contact us for
further information.

@
: Feedback Data Limited, > *9
Bell Lane, Uckfield, Sussex. TN22 1PT. Tel: (0825) 4222/3 Telex: 95607 Cables: FB Data Uckfield.

.cartridgetape systems from Feedback Data



rinter noise?

te you need our acoustic hood

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

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

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

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

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

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

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

WEe'll show you just how quiet and peaceful life can really be.

boyden

Boyden Data Papers Ltd., 5 Commerce Way, Waddon, Croydon CR9 4PN. Telephone 01-686 1051-6 Telex 25394
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- We deliver

EMI is more than pleased to have been
awarded the contract for the supply of high performance modems
for the Post Office Datel 2412 service.
These are being delivered from our Feltham factory
at a rate of over 200 a month.

A good indication, you will agree, of the quality and reliability
of EMI modems and of the development,
manufacturing and technological resources behind them.
"When it comes to modems, talk to EMI. We deliver.

I EMI Technology (

Data Communications Division, EMI Technology,
SE Labs (EMI) Limited, Spur Road, Feltham, Middlesex TW14 0TD. Tel: 01-890 1477. Telex: 23995.
A member of the EMI group. International leaders in music, electronics and leisure.




We haven’t seen some of our
finest work for over 20 years.

When an intercontinental telecom-
munications link is laid at great depth,
it's rather important to know that nothing
will go wrong with it.

Because apart from the fact that
communications suffer, it's not that easy
to get the repair man in.

STC have an incredible reputationfor
reliability Some of our earliestundersea
repeaters have already been operating
for over twenty years without attention.

Perhaps this is why STC is the
world's leading supplier of undersea

communication systems, with capacities
ranging up to 5520 circuits, over some
80,000 nautical miles of cable, and
linking 34 countries.

And submarine systems is only one
aspect of STC’s world capability in the
development and manufacture of
advanced telecommunications systems
worldwide.

Standard Telephones and Cables
Limited STC House, 190 Strand, London
WC2R 1DU Telephone: 01-836 8055
Telex: 2238b

Standard Telephones and Cables Limited

A British Company of ITT




SIEMENS

The new compact
test controller—for
maximumeconomy
of space and cost.

Siemens experience with automatic testing systems
hasledtothereplacementofthe conventional
mini-computer by the new S2313 compacttest controller,
specially designed forthe control of communications test
equipment.

Justsome of its unique featuresinclude |[EC Bus to
interface with programmable transmission testequipment,
high levellanguages to make programming simple and quick,
special test function keys for simplified control of the system,
six line plasma display andintegral floppy diskandprinter.

. These, plusmany
otherinnovations, addup
toauniguecosteffective
system.

Forfulldetails write
to: SiemensLimited,
SiemensHouse,

Windmill Road, Sunbury-
on-Thames, Middlesex,
TWI167HS.

Telephone: Sunbury
| onThames (09327) 85691,
SR Telex8951091.

Inthe world of communications
Siemens has the answer.



Public show
for packet
switching

The recent first public demonstration in Europe of the Post
Office system which uses packet switching techniques to send
computer data over telecommunications links proved an ideal
platform for showing visitors from government, industry,
research and education the practical value of the facilities
available. ,

Known as the Experimental Packet Switched Service (EPSS)
the system is being tried out by the Post Office in co-operation
with 33 organisations in Britain’s computing and computer-
using industries. It links up to 150 terminals and 27 computers
and users can access information ranging from a list of
published books to deciding the best route for a new road.

Packet switching is, in fact, the transmission and routing of
data in self contained addressed blocks. Each packet consists of
a ‘““header” section containing control information which
includes the network address of the destination terminal, a data
section containing the information to be transferred and a
“tail” section containing information which enables trans-
mission error checks to be made at appropriate places. Packets
are routed through the network by automatic switching at
-packet switching exchanges currently in London, Manchester
and Glasgow.

There are several important features to packet switching. It
provides a flexible and reliable way of linking different com-
puters and terminals; it allows terminals working at different
rates to communicate with each other and it enables a large
number of separate terminals to link up to a computer over a
single high-capacity ‘highway” into the machine, reducing
access costs.

Users of EPSS have collaborated with the Post Office in
developing techniques which allow these features to be
exploited in the British packet switching experiment which
became fully operational in April last year. Information on
store includes personnel records, various technical material and
data on EPSS itself. Other computers offer various computing
facilities such as road routing, design of electronic circuit
boards or determining the extent of flooding in East Anglia that
would result from rises in sea level. The network is also linked
to Arpanet, a private packet-switching network in the United

-States to which 50 computers — including some of the largest
and most powerful in the world — are connected.

- EPSS is planned to operate for a minimum experimental
period of two years and already the Post Office has gained valu-
able experience in determining the facilities and services needed
to support packet switching users. This will be vital in planning
a permanent service for the future.
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The development of Britain’s biggest yacht and motor cruiser marina at
Brighton has involved the local Telephone Area in a mammoth project to
anticipate the potential need for “floating telephones” among the 2,300
berths it will eventually contain.

SOUTH COAST sailors using
Brighton’s new multi-million pound
Marina will no longer need to come
ashore and hunt for a kiosk to make
their urgent business or domestic tele-
phone calls. Instead they will be able
to moor their boats and plug straight
into the national telephone network
with access to more than 300 million
telephones around the world via Sub-
scriber Trunk Dialling (STD) and Inter-
national Direct Dialling (IDD).

This facility is the culmination of
some four years work carried out by
Brighton Telephone Area staff and the
plan is to install about 4,500 exchange
lines by the year 2001 throughout the
126-acre Marina site.

The need for a refuge for the increas-
ing number of pleasure sailors had
been clear for some time and the
Brighton Marina Company was
formed in 1964. Two huge harbour
walls enclose the Marina area and a
central spine parallel with the -shore
separates an outer tidal basin from an
inner non-tidal basin. These are inter-
connected by means of a 125-metre
long lock.

Within the inner harbour, berths for
about 900 vessels are provided at float-
ing pontoons and similarly, services for
about 1,400 boats are provided at

Brighton Marina as seen from the air.

floating pontoons in the outer tidal
harbour, the latter berths stemming
from two 160-metre long floating con-
courses.

The Marina outline scheme provides
for blocks of flats to be built on the
central spine and on five promontories
which will project into the inner har-
bour. Also envisaged is the construc-
tion of chalets on top of the two
floating concourses which lead to the
outer harbour pontoons.

As soon as the Marina project got off
the ground Brighton Area Sales Divi-
sion began a study of the market for
telephones for boats. Enquiries were
made of other yachting locations and
marinas, including some from over-
seas, and it was decided that the poten-
tial for telephones was high.

In what is almost a completely man-
made structure, much of it solid con-
crete, provision of access for tele-
phone cables needed careful attention.
In the event the Marina Company
“built in”’ ducts for telephone cables to
the main structure of the Marina, and
elsewhere support trays and channels
have been provided, in such a way that

The brightly coloured bollards which give
access to telephone service at each berth
are clearly seen in this view.




the various services
separated.

Rooms have been set aside by the
Marina Company for distribution
frames at five points, providing ‘‘on
site” main and subsidiary flexibility
points. Alongside each berth a
brightly-coloured fibreglass bollard is
provided. Each one has three com-
partments — one giving access to elec-
tricity and water services, one for
general illuminations, and one for tele-
phone access.

Brighton’s Customer Works Group
specified Post Office requirements for
telephone connections in the bollards,
and following consultation with Fac-
tories Division, a special mounting
plate was designed which could house
a telephone connection socket in such
a way that the socket could be locked
by the customer whether the plug was
in or out,

Telecommunications Headquarters
Development Department was con-
sulted on the design of the plug and
socket with a view to achieving a
design suitable for national use. The
socket has, in fact, been designed to

are carefully

Co-author Mr George Evans and external maintenance
engineer John Woodford provide a termination
on the telephone cable serving one of the bollards.

provide a high resistance loop when
the plug is withdrawn as a test
“indicator’ on “no reply” com-
plaints. Distribution cables to the
bollards have been laid along the
central well of the pontoons in a sec-

tion reserved for the water and tele-*

phone services.

At an early stage of site construction
temporary cables were run under-
ground on the site to give service to the
builders, and telephone lines were con-
nected to the travelling crane to pro-
vide instant .communications during
the tricky operation of laying the huge
concrete caissons which form the
harbour wall. A private automatic
branch exchange (raBx) Nol was
installed adjacent to the site for the
main administrative offices, and a PABX
7 was provided for the project control
group with many other lines provided
on a temporary basis as the need arose.
A new paBX 7 has now been provided
for the Marina Company’s ‘‘on site”
office.

Although much of the work on the
site  followed normal practice, and
standard safety rules for work on a

construction site were applied, there
was, in this case, the unusual feature
that staff were carrying out work on
pontoons some distance from the
shore. It was decided that staff work-
ing beside the water should wear life
jackets and an automatically inflat-
able type was chosen.

No major project is accomplished
without the co-operation of many
people and the Marina Company and
its representatives have gone out of
their way to help the Post Office
expedite provision of telephone ser-
vice. Already the harbour has been in
use in a small way since August last
year, but as 1978 develops the tempo
of yachting activity should increase
and the fruits of 14 years intensive
project development be gathered.

Mr G. A. Evans is an external planning
engineer in Brighton Telephone Area

and was closely involved in the detailed
planning of the Marina cabling.

Mr B. Vaughan is Deputy General Manager
in Brighton Telephone Area and was formerly
responsible for overall planning.

PO Telecommunications Journal, Summer 1978

Technicians. Reg Bucknell and Rod Everett at

work on one of the frames in the main distributionroom

at Brighton Marina.




Construction work on the Madley 1 aerial
dish shortly before the aluminium panels
were lifted into position by crane.

THE FIRST Post Office earth station
at Goonhilly, Cornwall, was acquired
in the early 1960s and three satellite
communication earth terminals have
since been built there for operation in
the INTELSAT system. A fourth terminal
will be ready in September this year
for tests with a prototype European
satellite.

By the late 1960s, however, it had
become clear that the Post Office
would soon need a second earth
station, firstly to provide site diversi-
fication — Goonhilly was then, as now,
the third largest earth station in the
world — and secondly to guard against
interference in the 6 and 4 GHz bands;
which had been experienced from time
to time, from the French inland micro-
wave system.

Following extensive searches over a
large area of the country to find a loca-
tion which measured up to the many
technical and other requirements, a
site was eventually chosen near Here-
ford and for the past three years the
quiet countryside around the village of
Madley has been the scene of much
activity as the new earth station has
steadily taken shape.

The first earth terminal at Madley —
the largest so far built by the Post
Office — will, in fact, become opera-
tional later this year and will work in
the INTELSAT system to the Indian

Ocean Region satellite. The Radio
Engineering Services Division of the
Post Office’s External Telecommuni-
cations Executive (ETE) is responsible
for running the station, and for the
past two years has been re-training
some 30 technical staff selected from
appropriate ETE divisions to operate
and maintain Madley when it comes
into service.

ETE has also recruited many support
staff and selected management and
supervisory people and trained them
where necessary. But the development
of the earth station as a whole has
tapped the resources of many Depart-
ments within the Post Office. The
mains power supplies have been the
responsibility of ETE as have, through
the Property Services Agency (PsA),
site roads and buildings; Network
Planning Department (NpD) have pro-
vided the inland link terminal and the
connections to London while Service
Department (svb) have set up a tele-
vision control room.

The specification, technical negotia-
tion and oversight of the contract for

‘the steerable aerial and associated

radio equipment have been the res-
ponsibility of Earth Station Planning
and Provision Division of Telecom-
munications Development Depart-
ment (tpp). The advice of Opera-
tional Programming Department (OPD)
on civil and mechanical engineering
aspects of the aerial has been invalu-
able and Quality Assurance staff from
the Purchasing Department advised on
materials and finishes used on the
aerial. Last but not least, Purchasing
Department undertook all the com-
mercial negotiations.

Specifically under the control of ETE’s
Satellite Services Section, as is Goon-
hilly, the station will be part of the
Radio Engineering Services area
organisation. The site has been laid
out with a group of buildings at the
centre housing administration, inland
link and satellite intermediate fre-
quency (IF) equipment, station
monitoring and control equipment,
power generation equipment, stores
and garages.

It is, of course, the aerial and its
slender structure on which initial
attention is certain to be focused. Its
design is very different from the earlier
Goonhilly aerials and at 32 metres

diameter, it is almost 24 metres larger
than Goonhilly 3 and some six metres
larger than the first Goonhilly aerial.
The terminal is equipped to transmit
up to seven carriers and receive up to
35 carriers with a total capability of up
to 2,000 telephone circuits as well as
television.

The major feature which has enabled
the markedly different aerial design is
the recently developed Beam Wave-
guide System. This is an arrangement
of mirrors in the form of a periscope
which convey the radio signals
between. the aerial reflector and the
radio equipment at ground level.
Although the basic concept of a peri-
scope is simple the use of plane mirrors
alone would attenuate the signals and
distort their planes of polarisation.

To overcome this the design adopted
for Madley 1 has three concave and
one plane mirror arranged in such a
way that polarisation errors occurring
at one reflector are cancelled by errors
of opposite sign at another reflector.
The use of concave mirrors contains
the radio wave within a narrow ‘‘tube”
of rays keeping signal loss to a
minimum.

The Beam Waveguide System used
on the Madley 1 aerial enables all the
radio equipment to be placed in a fixed
building at ground level which can,
within reason, be as large as necessary
to accommodate all the equipment
required. As a result the aerial struc-
ture can be lighter and less bulky and
the task of equipment maintenance
made easier.

The aerial has two satellite tracking
systems. The monopulse system is
similar to that used for Goonhilly 3
but the other is a development known
as the “step-track’ or “hill climbing”
system. The monopulse system uses
normally unwanted modes of wave
propagation which are generated in
the feed horn when the aerial is not
directly pointing to the satellite. This
controls the aerial drive servo-system
in a way which reduces the unwanted
modes to a minimum and ensures that
the aerial beam is centred on the
satellite.

In the step-track system the aernal is
made to turn a small pre-determined
distance in one direction. If the signal
received from the satellite increases in
power as a result of this movement, the



equipment deduces that the aerial has
turned in the correct direction and
makes a further similar move. If,
however, the signal decreases, the
equipment deduces it has made an
incorrect move and turns the aerial in
the opposite direction. By acting in the
azimuth and elevation planes in
sequence the aerial centres itself on the
satellite. '

This is a perfectly satisfactory
method of tracking where the strength
of the radio signal reaching the aerial
remains constant or nearly so in the
United Kingdom and this is the case at
aerial pointing elevations of 20 degrees
to 30 degrees — the requirement for
tracking satellites over the Atlantic
Ocean. At low elevations however,
where the satellite signal travels a con-
siderable distance through the Earth’s
atmosphere, the signals are sometimes
-subject to fading or scintillation.

As Madley 1 aerial is intended for use
with the Indian Ocean satellite which
has an elevation angle of only about
six degrees at Madley and because of
the lack of information about the
effectiveness of a step-track system at
such a low elevation angle, it was
decided to fit one step-track and one
monopulse system instead of one main
and one standby system, both of the
same type. This will enable the Post
Office to obtain experience of the new
system and if it can be shown that the
step-track system is satisfactory at low
elevations it is probable that the
system will be used exclusively on
future aerials.

The aerial itself consists of a wedge
shaped steel support framework stand-
ing at its wide end on four single-
wheeled bogies running on a circular
track on the roof of the aerial equip-
ment building. At the top of the sup-
port structure are two roller bearings
which support the reflector and enable
it to be tilted in elevation by means of
a large semi-circular rack and pinion
gear. In the azimuth plane the whole
structure turns on the circular rail.

The structure has been designed to
require a minimum of repainting by
constructing the reflector surface, the
subreflector and the subreflector
support tripod from aluminium and
stainless steel and by coating the mild
steel support structure and reflector
~ backing ribs with metallic zinc
followed by three coats of paint. Only
the mild steel parts will require even-
tual repainting and these can be
reached without taking the aerial out
of service.

Inside the aerial building there is
room for 18 transmitters and four low

Post Office Technical OHficers Derek Hale and Steve Hack supervise
preliminary testing of one of the transmitters in the aerial building.

The Beam Waveguide System showing how the mirrors reflect the RF signals
around the aerial axes.
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Contractor staff worked some 70 it above the ground to fix aluminium panels to form the
reflector surface of the aerial. The bolts projecting above the framework are
used to adjust the surface within 1 mm of atrue parabloid.

noise parametric receiving amplifiers
although only 10 transmitters and two
low noise amplifiers are fitted at pre-
sent. The latest series of INTELSAT
satellites to be launched in 1979 are
planned to increase substantially the
traffic capacity available in the 4 GHz
and 6 GHz frequency band allocated
for satellite communications by using
orthogonally polarised signals to
enable two different sets of signals to
be transmitted simultaneously on the
same frequency. (See page 30).

A dual polarisation aerial feed has
already been provided at Madley
which will enable the two signals to be
separated for reception or combined
for transmission in the correctly
polarised manner. The additional
transmitters and low noise amplifiers
will be fitted when INTELSAT bring in
the dual polarisation system.

The transmitters are of a new design
employing an air cooled 3 kw klystron
output valve. They each transmit only
one carrier whereas at Goonhilly each
transmitter employs a 10 kw travel-
ling wave tube and deals with several
carriers simultaneously. At Madley the
outputs are combined in a specially

developed network for connection to
the aerial. This arrangement
eliminates the intermodulation prob-
lems which arise with multiple carrier
transmitters.

The transmitters are arranged in
groups of four of which one is a
“standby’’. In the event of a trans-
mitter failure the standby is auto-
matically tuned to the appropriate fre-
quency and switched into the place of
the faulty unit by means of a wave-
guide switch matrix.

The low noise parametric amplifiers
are cooled by gaseous helium to a tem-
perature of minus 253°C and are
similar to those already installed at
Goonhilly. They operate over the full
satellite bandwidth of 3.700 GHz to
4,200 GHz and are connected by
flexible waveguide to the individual

receivers for each carrier located in the *

central building.

The arrangement of equipment in the
central building differs from that at
Goonhilly where the inland link equip-
ment and satellite radio equipment are
in separate wings and where control of
the station is exercised from a large
console in a room some distance from

the equipment. At Madley the equip-
ment and control suites are located in
one large room.

The controls and supervisory panels -

for the remote aerials and for the radio
equipment are located in the opera-
tions area in the centre of the room
together with a television switching
and control console and an enclosure
for the duty controller. This area
includes a flexibility point at which the
incoming or outgoing traffic can be
quickly patched between operational
and standby equipment in the event of
an equipment failure.

On one side of the operations area is
the satellite area. This contains the
modulators which frequency modu-
late the baseband signals for each des-
tination on to separate IF carriers at
70 MHz.

On the other side of the operations
area is the multiplex area which con-
tains the inland link terminal equip-
ment and the baseband multiplex
equipment. It is here that the signals
from London are broken down into the
groups required for each transmitted
carrier and the baseband signals on the
individual carriers received from the
satellite are assembled for onward
transmission over the inland link to
London.

To enable the operators of any earth
station in the INTELSAT system to com-
municate with the operators of other
earth stations in the system a special
network of telephone and telegraph
circuits are provided via the satellite in
each Region. At Madley, switching of
the telephone circuits is carried out
using commercial processor-controlled
equipment.

For the teleprinter part of the system,
however, TDD’s Telegraph and Data
Systems Division have designed and
constructed a modified version of their
Telegraph Processing System No 1
equipment and it is believed that the
Post Office is the only administration
in the INTELSAT system which has been
able to provide such a fully automatic
system from its own resources.

There can be little doubt that Madley
earth station will prove a vital new
milestone in the development of the
UK’s satellite communications. It
incorporates many recent technical
advances in the field of earth station
development and sets a new style for
large terminals.

Mr M. Flack is head of group in Earth Station
Planning Provision Division of
Telecommunications Development
Department responsible for the placing of
contracts at Madley.
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ABROAU WITH PRESTEL

RD Bright

Prestel, the Post Office viewdata service, has a world lead of some
two to three years. Plans for a United Kingdom public service
have been brought forward and there is now a major upsurge in

THE EARLIEST public announce-
ment by the Post Office about view-
data dates back to September 1975
when, at a major international con-
ference the announcement about the
beginning of a pilot trial in January
1976 was made. There followed a
period of intense activity as the Post
Office stimulated the television manu-
facturing industry — who were already
immersed in the developing CEEFAx
and ORACLE teletext services — and the

interest from overseas.

information and publishing industry to
start experimental use of the pilot trial
facility.

Since then there have been several
further developments and the possi-
bilities of a full nationwide viewdata
service have been demonstrated at
exhibitions, seminars and throughout
the national press and in specialist
magazines.

The biggest boost came earlier this
year when Mr Peter Benton, manag-

POST OFFICE
PRESTEL SYSTEM OUTLINE
USER LOCAL
TERMINAL TELEPHONE
EQUIPMENT NETWORK
TYPICAL RESIDENTIAL TERMINAL PRESTEL
ool BROADCAST | SONMECTION
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EXCHANGES
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00000
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ing director, Telecommunications,
announced Post Office plans to launch
the world’s first public viewdata ser-
vice during the first quarter of 1979.
This, he explained, would entail an
investment of £23 million to the end of
1979 in order to establish further
centres in London, and open new
centres in Birmingham, Manchester
and Scotland.

The reasons for this earlier than

expected date included the Posto

PRESTEL
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PRESTEL
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INFORMATION

DATA BASE:
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INFORMATION
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AT A LATER DATE




Office’s tremendous confidence in
viewdata, overwhelming support from
the television industry with eight
major suppliers offering eleven dif-
ferent viewdata equipped models and
strong backing from the information
industry. So far, in fact, about 130
organisations have agreed to provide

131,000 “‘pages” of information.
There was also evidence of demand
from potential users, especially those
in business and, of course, the deter-
mination to ensure Britain’s world
lead with viewdata is maintained with
a strong eye on export potential.

And reflecting this last point it is
appropriate to consider the inter-
national area. The first realisation of
the export potential for viewdata
emerged early last year when the
Deutsche Bundespost, the West
German Postal and Telecommunica-
tions administration, began negotia-
tions for the purchase of the Post
Office’s viewdata software which had
been developed by the Research
Department — originally in Dollis Hill,

This desk top receiver for the business user has a special typewriter
keyboard of particular benefit for the deaf enabling them
to send messages and have them displayed in words on the screen.
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Firms supplying information to Prestel users can put their “pages” into the computer store by using a special control keyboard.



London and latterly at the Martle-
sham Research Centre.

The significance of this opportunity
could be measured in both financial

terms and in the status which such an -

influential purchaser would lend to
future viewdata international develop-
ments — including standards and har-
monisation. Another important feature
was the likelihood that this would
encourage a faster transition to large
scale integration for the decoders and
other special circuits required to con-
vert television receivers into viewdata
terminals and thus stimulate lower
prices. This is essential to achieve a
mass consumer market demand in the
coming years.

Final negotiation on this significant
contract coincided with the decision to
establish a full time ‘‘viewdata inter-
national” team and by July last year
the embryo organisation was in exist-
ence. Since then, a constant stream of
foreign delegations, both from pTTs
and private industry, have been
received in London and on several
occasions this has resulted in visits to
various countries to demonstrate view-
data to officials and senior manag-
ment on their own premises — though
always relying on access to the ukdata-
base via International Direct Dialling
(1DD) or, occasionally, leased lines.

A typical case occurred last Autumn
when three days of presentations were
made in Ottawa at the request of the
Canadian Department of Communi-
cations to invited audiences compris-
ing representatives from carriers, cable
Tv companies, Government agencies,
universities and other bodies.

In addition stands have been taken at
major international exhibitions such as
“INTEL coMM 777, in Atlanta, Georgia,
and this year’s “surocomm 78 in
Copenhagen where Prestel shared a
stand by courtesy of the Danish prT
and telephone operating companies.
For the future, plans are in hand to
exhibit in Jerusalem this summer and
Bahrain in early 1979.

Similarly, Prestel is often featured in
special events — the most notable
recently being the commemoration of
the one-millionth telephone connec-
tion to the Hong Kong Telephone
Company’s system. In the presence of
the Deputy Governor of Hong Kong
and about 300 representatives of the
business community, Prestel was
demonstrated via a 60,000 mile round
the world link-up using DD satellite in
one direction and leased line sub-
marine cable in the reverse direction.
This use of the satellite link was a
world-first for Prestel.

Home {llagagl
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At home the Prestel user has a receiver with a small remote push button unit
covering the numbers 0 to 9, enabling her to select the desired page of information.

The potential sales opportunities
created by these activities are invalu-
able. Following the Hong Kong visit
for instance, considerable interest has
been shown and the Telephone Com-
pany has already rented, for three
months, access to the uk database to
conduct market research among their
business community. Similarly, as a
direct result of the Atlanta exhibition,
response from United States sources
escalated and led to the agreement to
provide msac Data Systems Lid
(established by the National Enter-
prise Board to promote exports of
British software) with user and edit-
ing terminal facilities in their New
York office. This is to generate market
interest and eventually, it is hoped, to
license them to operate a Prestel ser-
vice in the United States.

As far as Western Europe is con-
cerned, a contract has recently been
agreed with the Netherlands prT for
the sale of the pilot trial software, and
negotiations are in hand with three
other prTs. As sales like this are con-
cluded, there is a relevant benefit to
the computer industry for the view-
data software which depends on the
use of the GEC 4000 series computers.
Both the Bundespost and Netherlands
collaborations have led to the pur-

chase of these computers from abroad.

It is also envisaged that in due course
these activities should open the way
for export opportunities in other
industries, notably for television set
manufacturers, software houses and
information providers.

Finally, it is important to note that
the present world lead enjoyed by
Prestel will require strenuous efforts to
be maintained, and it was appropriate
that the managing director, Telecom-
munications, should single out the
importance of the international
market as one of the reasons for imple-
menting the public service at an early
date. While Prestel is seen as a new
and exciting development, such is the
rate of technological progress that
even while today’s version is still being
implemented, there needs to be a con-
tinuing and significant research and
development effort devoted to the next
generation of Prestel software and
hardware if the Post Office’s present
lead is to be kept.

Mr R. D. Bright is head of Prestel
International Operations, responsible for
all overseas exploitation of the system.
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" Forward step for facsimile

AH Robinson and AT Bence

%
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FACSIMILE, the system which
enables a wide variety of documents to
be transmitted over the telephone net-
work, has for some time offered a reli-
able alternative to the postal and telex
services. Now, following extensive
work at the Post Office Research
Centre, Martlesham, it has been
developed to incorporate a store and
forward facility, which, among other
things, will eventually enable busi-
nessmen to feed items into their
machines for transmission during
quiet, ‘‘cheap rate” periods.

Known as Autofax or Nightfax, the
Post Office system follows on from

other developments which have led to
faster transmission times, better copy
quality and improved compatibility
between different machines.

To obtain a reasonable copy of a
document or photograph a relatively
high resolution in scanning and repro-
duction equipment is needed. More
than 1,100 scan lines are, for instance,
required for an A4 size document com-
pared with the 625 lines on a tele-
vision screen. Expensive electro-
mechanical scanning and printing
devices, involving rotating cylinders
and similar equipment have been used
in the past, but solid state scanning

mechanisms and electrostatic fac-
simile printers using, for example,
change-coupled devices and comb
printers, are becoming available and
leading to a range of new improved
terminals.

Providing an adequate resolution of
100 lines per inch means that about
one million picture samples have to be
transmitted for each A4 size docu-
ment. Some machines use conven-
tional analogue modulation methods
which lead to a transmission time over
the Public Switched Telephone Net-
work (PSTN) of six minutes per docu-
ment. Early last year, however, a

Having loaded a document into her facsimile machine, the operator keys in the addressee’s telephone number.
The document and number are then stored until an automatic clock switches to the “send” mode.
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ccitT standard was ratified for three-
minute analogue facsimile transmis-
sion, which is achieved by exploiting a
novel analogue coding technique. It is
expected that this three-minute equip-
ment will quickly supersede the six-
minute machines.

At the same time a third standard is
now imminent which will provide for
digital transmission on the PSTN at
4800 bit/s and will enable typical A4
size document transmission times of
just one minute, relying on the use of
data reduction techniques. These
machines will allow the reproduction
of documents in black and white only,
so that no grey shades are possible,
unlike the three and six-minute
machines.

Compatibility between facsimile
machines has until now been virtually
non-existent, so that even if the ter-
minal costs and call charges could be
justified, inter-working was only
possible with a small fraction of
machines in the field. Now that a new
international standard for trans-
mission procedures has been ratified, it
is expected most compatibility prob-
lems will cease.

These developments along with more
competitive pricing, resulting in part
from the high volume production
methods of most overseas manufac-
turers, mean that facsimile com-
munication methods are likely to be
used on the PSTN increasingly in the
future.

Basically, Autofax or Nightfax, which
is now at the preprototype stage, con-
sists of a microprocessor-controlled
transmitting station with fast docu-
ment loading and storage capabilities.
Receiving stations will consist of
standard three-minute facsimile
receivers, with, in some cases, the addi-
tion of a simple interface unit for auto-
matic answering and receiver terminal
identification purposes.

It is envisaged that the transmitter
station will be used for document load-
ing during normal office hours, when

the user will place his document on a
flat bed scanner and key in the
addressee’s telephone number. He will
then press a store button which will
cause his document to be scanned in
about 10 seconds and stored together
with the telephone number on mag-
netic tape.

The telephone number will be held on
tape in a small block of data referred
to as the document header. An alpha-
numeric display will be provided with
the keyboard for the user to check that
he has correctly keyed in the required
telephone number. Finally, the user
will remove his original document
from the scanner and the system will
then be immediately ready to accept
further documents.

When all documents have been
loaded, and probably when the low
telephone tariffs come into effect, the
transmitting station will be auto-
matically switched by a time clock
from “store” mode to ‘“‘send” mode.
Document headers will be read from
tape in sequence and used for auto-
matic set up of the telephone calls.

If the system fails to establish a parti-
cular connection, because a number is
either engaged or unobtainable, the
equipment will set up the remaining
calls before trying again. If a connec-
tion is established and recognised as
being that of a non-facsimile sub-
scriber it will be immediately cleared
down and the number will not be tried
again. The preprototype transmitter
station is able to send some 15 a4
documents per hour since, in addition
to its call set-up time, each document
requires three minutes for trans-
mission to take place.

‘By the following morning the system
will have switched from the “send”
mode to the “hold” mode. It can then
be interrogated by a ‘“‘key” operator
who will check for any message trans-
mission failures. The visual display
will indicate the reason for each
individual message failure. If neces-
sary the key operator can then instruct

the Autofax station to transmit these
documents immediately. The key
operator will then erase the tape with a
keyswitch and the system auto-
matically reverts to its store mode.

As the basic Autofax transmitting ter-
minal is microprocessor-controlled
many extra facilities could be provided
simply by making appropriate changes
to the software. Already with the pre-
prototype, for instance, documents are
assigned either high or low priority
when loaded into the store and the
maximum number of call attempts for
each is dependent on priority status.
Many documents can be sent to each
destination within the duration of a
single call, and a possible future
development is the transmission of a
document to a number of destina-
tions, having been scanned and stored
only once.

Identification and verification pro-
cedures on the preprototype are
already more rigorous than those used
in telex calls, requiring the called ter-
minal to give its STD number for com-
parison with that used by the caller
before transmission can proceed.
Enlarged Autofax could provide a
number of input scanners, each with
its keyboard and display, and the
storage and controller modules would
be centralised and even perhaps asso-
ciated with a raBx.

The Autofax controller and store
could be arranged to accept coded
alphanumeric input data from, say, an
editing typewriter, with transmission
being a mixture of facsimile and text-
coded messages. And if a facsimile
printer were used as a common output
device at the receiving station it could
operate automatically in text or fac-
simile mode as required. In text mode
the printing speed can be very high,
and already speeds in excess of 250
characters per second have been
reached. In this way Autofax would
make it possible to transmit an A4 size
page of 4,000 characters in less than
16 seconds.

The potential of facsimile trans-
mission is clearly considerable and it is
likely to play an ever more significant
role over the next few years as
Research Department experiments are
translated into everyday office
practice.

Dr A. H. Robinson is head of facsimile
systemssection at Post Office

Research Centre, Martlesham, responsible
for research into system improvements.
Mr A. T. Bence is a head of group

in the same section.
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Historical home_
anagement {1z

FROM A PRIZE handed over by
William the Conqueror to one of his
followers after the Norman conquest
to home for the Telecommunications
Management College (TMc) . . . that’s
just part of the colourful history of a
324-acre estate in Warwickshire
recently bought for about £2 million
by the Post Office and which, during
the next few years, should establish

12

itself as the Business’s principal centre
for management training.

The estate, known as Newbold Revel,
has most recently been used as a
teacher training college and naturally
much building and conversion work is
necessary before the Queen Anne
mansion with its 250 plus bedrooms is
ready to receive its first intake of
students — optimistically next Spring.

evel estate from the air.

Meeting the target date for the
opening of Newbold Revel will, of
course, depend on the constructive
support and activities of many parties
including architects and builders. A
key body will be the Telecommunica-
tions Management College Joint
Working Party which held its first
meeting at the end of May. As well as
being concerned about the future com-
fort, welfare and training of manage-
ment students from all parts of the
Telecommunications Business, TMC
management and COPOU representa-
tives will be vitally concerned to safe-

.guard the interests of tutorial,

administrative and domestic staff.
Putting Newbold Revel, and with it
Telecommunications management
training, firmly on the map will repre-
sent fulfilment of the long standing
Post Office objective to centralise the
TMC. Management training is avail-
able for 27,000 management staff
ranging from Executive Officers (E0s),
Sales Superintendents (sss) and Assis-
tant Executive Engineers (AEES) to
Controllers, General Managers (GMs)
and Heads of Division in Telecoms



. C ! : stitutes management training? — is not
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S b uniformly answered by the course
designs used in each of the five wings
of TMC.

S — = In the sales and traffic wings as well

5 3 as imparting managerial skills, job

N skills are also included in the training.

' Ry ), A Engineering and executive staff on the

other hand, need to attend vocational

training courses principally designed

for basic grade staff to become familiar

with the vital details within their

control. What exists is not the product

of a carefully executed master plan but

the evolutionary result of the separate
development of each wing.

The opening of the Telecommunica-
tions Management College at Newbold
Revel offers both outstanding chal-
lenges and opportunities for improved
management training throughout the
Telecommunications Business. Execu-
tive, traffic and sales managers will,
for example, be spared the twice daily
trek across London from and to a mis-
cellany of hotels and will exchange this
for a residentially based course. The
engineering students who hitherto
travelled to Bexhill will in many cases
make a much shorter journey to a
centre which will give access to the
latest demonstration equipment pro-
vided for sales and traffic managers. (O
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The author and Sister Joan, Principal of the teacher training college,
pose in front of the splendid Queen Anne mansion.

munications Headquarters  (THQ).
About 8,000 students a year will pass
through the College.

At present training is provided in
three locations — Manor Gardens,
London, Bexhill, Sussex and Horwood
House, Milton Keynes. Manor
Gardens is non-residential and with an
executive and traffic and sales wing
takes in newly promoted and recraited
executive and traffic staff. The Bexhill
establishment is residential with 50
student bedrooms and looks after
newly promoted engineering staff. At
Horwood House — also residential —
middle and senior management train-
ing takes place together with the initial
training of newly recruited AEEs and
EES, engineering job conferences and
certain laboratory based courses.

It cannot be pretended that TMC is a
neat and tidy organisation. The initial
training of newly promoted Inspectors
and AEEs, for example, is undertaken
at the three Regional Engineering
Training Centres in Edinburgh,
Bletchley and London on behalf of
T™MC while the initial training of Sales
Representatives is carried out in the
sales and traffic wing at Manor

Gardens. Similarly one of the most Mrs Jill Johnston, an STS tutor, instructs a group of mixed “students”
vital questions of all — What con- inone ofthe classrooms at Manor Gardens, London.
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It will also make sense for the newly
recruited engineering managers
currently trained at Horwood House
to have their training alongside the
promotee - engineering managers at
Newbold Revel. Ultimately it is hoped
that Horwood House will become the
senior staff college for the Telecom-
munications Business and no less
important in the total plan will be the
opportunity to develop at Newbold
Revel a single administration, research
and visual aids unit for the benefit of
all wings of TMC.

While it can be argued that both
students and management training
will benefit from the development of
Newbold Revel there is still the ques-
tion of existing TMC staff. The prob-
lem for administrative staff in London
and Bexhill and domestic staff at
Bexhill is fairly straightforward in that
alternative jobs will most likely be
available close at hand. The position of
tutorial staff is somewhat different.
They come to TMC for a set term of
between three to five years at the end

of which they return to their normal
specialism. For reasons frequently
debated a decision has been made
against setting up a career structure
exclusively in training.

Clearly there will be transitional
difficulties but the present conviction
remains unshaken that management
training carries significantly more
impact when it comes from a tutor of
proven management experience rather
than if it were offered by a tutor whose
principal and particular skill is the
ability to teach. Even so the
importance of teaching ability is not
ignored hence the existence within the
executive wing of an effective Instruc-
tor Training Group to which new
tutors report before taking their first
course.

To complete the philosophy it is con-
sidered that a tutor’s credibility and
his own career prospects suffer if he
does not return to operational duties
by the end of his term. And as a
further contribution to improving
management training the overall

STS tutor Alan Cummings uses a lightpathmodel in one of the Manor Gardens
training rooms to demonstrate how an exchange system works.
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conditions for tutors within T™MC are
steadily being improved.

As far as course content is concerned,
it could be argued that because the
Telecommunications Business recruits
most of its staff for the whole of their
working lives and because most of its
management training is given inter-
nally, an unhealthy, narrowly insular
approach must result especially if the
design of course material is left to the
few in TMc who do not even have to
bear the pressures of operational
management. The facts however are
rather different. TMC is essentially an
agent serving the needs of the Busi-
ness and newly designed courses must
be approved by the operational THQ
Department as well as corou. Equally
it is important that TMC takes regular
and active measures to ensure the con-
tinuing relevance of courses in a
changing environment.

TMC must also react quickly to
declared changes whether they be in
statutory requirements through chang-
ing employment legislation, new Post
Office policy as in the case of indus-
trial democracy, changes in policy
emphasis exemplified by the streng-
thened attention to customer service,
and, of course, changes in technology
which promoted the introduction of
the microprocessor course and the
extension of job conferences.

Considerable value is also placed on
maintaining close touch with develop-
ing thinking in management training
emerging particularly from the
business schools. Use is already made-
of material or tutors from three busi-
ness schools and to ensure a progres-
sive approach these links are to be
strengthened further.

The establishment of TMC at Newbold
Revel promises to make available an
even greater input of new thinking and
better co-ordinated research, and it is
expected that the most senior officers
in the Business and the Corporation as
a whole will be attracted to Newbold
Revel to make their contribution to the
development of management thinking
and training. And the ultimate hope is
that the name of Newbold Revel will
-quickly establish itself as being as
synonymous with telecommunications
management training in the future as
Manor Gardens and Bexhill have in
the past.

Mr J. H. Ollerton is head of divisionin
Telecommunications Personnel Department
and Principal of the Telecommunications
Management College with overall
responsibility for management training.
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bad that there was a feeling in certain
places that within a very short time the
last remaining telegraphist would be
keying in the final telegram.

It was in this climate of uncertainty
that the TSE was established. Top
priority was to look at the shape and
organisation of the telegram services

_. and work out, in full consultation with
the unions, what needed to be done to
get the best from the two services for
the benefit of the Post Office, its
customers and the 6,000 staff in tele-
gram work.

A future for
felegrams

Mr Tony Finucane, until

recently General Manager of

London Telecommunications

Region’s Centre Area, has
been appointed Director of
the newly-created Telegram
Services Executive (TSE)

set up to bring together

the Inland and International

Telegram services under one

administrative umbrella. Here he explains how
the Post Office aims to make telegrams a
viable and integral part of the
Telecommunications Business.

COMPARED WITH other Telecom-
munications products and services,
telegrams have, in recent years, been
-allowed to recede in the public mind
through lack of positive marketing.
Yet there is little doubt that demand
for a telegram service will continue to
exist for a long time to come.

Last year alone the Post Office
handled more than three million
inland telegrams and nine million
international telegrams — about one
third of them to or from the develop-
ing countries where there is likely to be
a shortage of telephones for many
years. Even in the United Kingdom

four homes in ten still have no phone.

But against this there is the fact that.

last year inland telegrams lost £10
million and international telegrams
£22 million while other areas of the
Telecommunications Business con-
tinued to bring in the profits so vital
for the annual £1,000 million invest-
ment needed to maintain and improve
services.

Recommendations to and by the
Carter Review Committee unfor-
tunately had an adverse effect on staff
morale and rumours were soon
abounding about the service’s future.
Indeed, at one time things looked so

|

It was decided that TSE would assume
responsibility for overseas telegraph
supervising and operating staff
employed on international telex
switchboards and those working on
telex billing for the External Telecom-
munications Executive (ETE). It would
not be responsible for telex, data and
private telegraph services.

Over the next year or so national
press advertising campaigns will be
run, mostly in the popular dailies, to
draw attention to specific telegram ser-
vices. Readers will be reminded that
telegrams are a good way of exchang-
ing greetings on birthdays, Mother’s
and Father’s Days and at Christmas
and Easter as well as that most tradi-
tional of all telegram occasions — the
wedding. Other advertisements will be
directed towards businessmen show-
ing that telegrams are a useful part of
the total telecommunications services
available,

It must also, of course, be possible to
improve on the number of telegrams
sent and received in this country,
particularly to and from areas like
India, where in most districts the tele-
gram is the only means of sending or
receiving urgent messages. At home,
too, there is plenty of scope for
improvement if all avenues are
properly exploited.

The establishment of the TSE is a
clear indication that the Post Office is
determined to revitalise the telegram
service. There are many technical
advances, which after discussion with
the unions can be used to streamline

‘the system and make it pay a much
larger share of its costs. The telegram
service is still very much alive and
kicking . . .

Telegraphist Miss Susan Hartshorn at work
when Post Office Chairman Sir William
Barlow visited London Inland Telegraphs
at Fleet Building recently. On the right

is Mr Finucane.

. PO Telecommunications Journal, Summer 1978 S

15



THE ADVENT of commercial radio
in the United Kingdom has firmly
established a previously little known
broadcasting phenomenon - the
phone-in programme. And as interest
in audience participation has grown, it
has been quickly recognised that such
shows fulfil a genuine demand for
which Post Office Telecommunica-
tions needs to cater.

Although the BBc and Radio Luxem-
bourg had on occasion previously
made use of phone-in facilities, the
Post Office had not encouraged its
further use since it was concerned to
protect other customers using the tele-
phone network from interference
which could be caused by the high
level of calls involved. .

The main problem with phone-in pro-
grammes, in fact, lies in the ratio of
calls made to those that are answered.
In the end, the number of callers who
are successful in getting through must
depend on how many calls the radio or
television station can handle. All the
Post Office can do is adapt the tele-
phone network to cope with the extra-
ordinary demands made by such
programmes.

The more attractive the programme,
or wider the coverage, the more calls
will be made, but whatever the res-
ponse, the studio only wishes to receive
a certain number. In many cases,
particularly in local radio, the number
of calls can be easily handled by the
station. In the case of television and
some of the larger local radio stations,
however, the presenters are concerned
with attracting large numbers of
callers, to reflect the popularity of
their programme.

One of the conditions of allowing
phone-in programmes is that the

16

Capital Radio girl Liz Goodacre notes the name and telephone number
of a caller to the “Love-line” programme.

broadcaster must rent enough lines to
give calls a reasonable chance of being
answered either by the studio staff or
by an answering machine in the
studio. As phone-in programmes fre-
quently generate hundreds of
thousands of calls it is quite impos-
sible for many of them to be answered
even if the producer so wished. Thus
congestion is created in the public net-
work to the detriment of customers
generally. So while it is operationally
desirable for the broadcaster to rent
sufficient lines to handle the calls, in
practiceit is generally unrealistic.

In an attempt to overcome this prob-
lem companies who use the phone-in

technique on a large scale are allo-
cated special exchange codes and calls
to these exchanges are kept separate
from normal telephone traffic in an
attempt to reduce interference. This
arrangement is called theTv and Radio
Audience Participation Programme
facility (Trapp) and the most recent
user has been Capital Radio, broad-
casting from London.

This popular station, with some four
million listeners, encourages audience
participation by telephone in many of
its programmes. Response was so great
that some of the automatic switching
equipment in the local exchange which
serves Capital had become worn out by




the constant wear of calls which could
not be connected. Furthermore other
customers on the same exchange had
difficulty in receiving incoming calls
because listeners wanting Capital
Radio were blocking the lines, or mis-
routing to them.

It was decided therefore to provide
Capital Radio with the TraPP facility
and they were given their own special
exchange code 01-484. ... All phone-
in callers were asked to use only that
code. By using this special number the
telephone switching equipment at
various stages in the routing of a call
would recognise it and limit the total
calls it extended to Capital Radio to
the number which could be handled.

If the programme generated few calls,
all would be connected but if the pro-
gramme aroused great interest the
number of calls would be auto-
matically limited and engaged tone
connected to those which could not get
through. In this way the funnel of calls
which previously caused so much
damage and congestion was replaced
by a steady stream of calls which
would be answered.

Unfortunately this does not solve all
the problems, however. As with all
telephone calls some are misdialled by
the caller and a few are misconnected.
When several hundred thousand calls
are made in a short space of time to
one number, the percentage mis-
routed, however small, will cause
‘unnecessary problems to other
customers.

An example is the fact that at one
time the BBC was using the special
exchange code 01-288 ... and any

Post Office technicians John Elliott and Tom Fagan check the key and lamp unit
in a room adjoining the main control area and studios at Capital Radio.

caller who omitted the digit 1 was mis-
routed to Bude in Cornwall (STD code
0288). Needless to say the customer in
Bude was not pleased to receive
hundreds of calls. By very careful
selection of numbers this problem can
be minimised although never entirely
overcome.

By giving Capital Radio its own
exchange code therefore with a well
chosen number, the Post Office has

adapted the network to cope with the
problem, and prevented possible frus-
tration and nuisance for many other
customers.

Mr P. G. Archer is head of group and

Mr B. Egglestone a Senior Traffic
Superintendent dealing with customer
services at London Telecommunications
Region Headquarters.
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THE WORLDWIDE trend towards
digital techniques in telecommunica-
tions began when the transistor made
digital transmission systems econo-
mically competitive. It was not,
however, until the advent of low-cost
digital integrated circuits, developed
principally for the computer industry,
that digital telephone exchanges
became a realistic possibility.

To use digital techniques it is first
necessary to convert analogue signals,
such as the voltage variations pro-
duced by telephone microphones, to a
stream of pulses by using an analogue
to digital coder/decoder known as a
pulse code modulation (PcMm) codec.

At exchanges with highly con-
centrated telephone traffic, reduction
in switch-block size and costs offered
by digital circuitry can be significant,
even when the overhead of converting
the incoming speech to pcm form is
taken into account, and consequently
this is where the first impact of digital
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Assistant Executive Engineer

Bob Broomtield tests a codec
bosrd at the Post OHice

Research Department, Martlesham.

exchanges is being felt. The London
Empress digital tandem exchange was
introduced in 1968 and now digital
trunk exchanges are in development or
production all over the world.

At the other end of the scale there are
now several digital paBxs on the
market, and it has become feasible to
look forward to the time when a 64
kbit/s transparent digital path will be
available between customers for use
for telephony, high speed facsimile and
data or other developments as yet
unforeseen.

Until recently, however, the local
exchange has been a barrier to com-
plete penetration of digital switching,

because the cost savings available in a

digital switchblock catering for low
traffic are outweighed by the cost of
converting between the analogue
speech available from standard tele-
phones to the digital form used in the
exchange as this requires a codec on
the line of each individual customer.

Low cost
GhIpS brin
digital
diVaiiCe

PA Mitchell

The single channel codec
(coder/decoder), one of
Europe’s most advanced
microelectronic chips and
central to the success of
such telecommunications .
systems as the new rental
range Private Automatic
Branch Exchange (PABX)
has been developed by the
Post Office. With the
promise of low cost in
commercial production, the
new device is expected to
have a significant impact
on the development of
future electronic

telephone exchanges.

Of the two main classes of digital
modulation, delta and pulse code, delta
is simpler and delta modulators are
relatively inexpensive. Mixing delta
and pcM in one network however,
introduces problems of compatibility
and possible loss of transparency of the
64 kbit/s digital path and Post Office
Research Department decided to con-
centrate on standard 8k sample/
second pcm for its all-digital local
exchange work. Because of this arose
the need for a pcM codec cheap enough
to be used on a one-per-telephone line
basis.

The key to low-cost is to put as much
of the circuitry as possible on a single
chip of silicon, as, within limits, the
more components put on the chip, the
cheaper the cost per component. This
is known as Large Scale Integration
(Ls1) and the resulting chips can be
very cheap if sufficient numbers are
needed.

The potential market for codec chips



is high byLsI standards, and if all local
exchanges in the United Kingdom
were digital, the annual demand for
single-channel codecs would exceed
one million. If repeated on a world
scale demand could approach 20
million each year.

There are two fundamental methods
of producing pcM. In the first the
signal to be encoded is compared with
an internally generated approxi-
mation voltage, which is then stepped
up or down in a predetermined way
until as close a match as possible is
achieved between the approximation
voltage and the voltage to be encoded.
When this has been done the level of
the approximation is expressed as a
digital code which is the required rcm
codeword.

The most common method of
generating the approximation voltage
is to use a resistor ladder network,
although resistor-capacitor charging
and- other methods are available. In
the reverse direction the received pcm
code word is used to generate the
corresponding approximation voltage
by activating a particular node in the
resistor ladder network for example.

The main problem with this tech-
nique is that stability of the approxi-
mation voltage and accurate match-
ing of encoder and distant decoder
resistor networks are essential if
acceptable performance is to be
obtained. Unfortunately silicon micro-
electronics are not ideally suited to this
type of circuit and very advanced tech-
nology is needed.

In the second method the analogue
signal is first converted to a non-pcm
code, for example, delta modulation,
which is subsequently digitally pro-
cessed to produce pcm. The advantage
of this method is that a trade-off is
possible between the complexities of
the initial modulator and the sub-
sequent code-conversion logic.

In this way a simple and low cost
modulator can be used in conjunction
with a complex digital code-conver-
sion chip which is well suited to
realisation using LsI technology avail-
able in the United Kingdom. The dis-
advantage of this method is that to
give adequate noise performance, the
initial modulator may need to operate
at speeds greater than the Ls1 code con-
version chip can handle.

Post Office Research Department
decided to develop the latter method of
encoding. Linear Delta-Sigma modula-
tion, a derivative of delta modulation
was chosen for the initial code, as
practical circuits with the required
performance were found to be cheaper

than any of the alternatives examined.

In the decode direction the Post
Office solution uses a novel comple-
mentary technique. The incoming rcM
is digitally converted to a Delta-Sigma
stream, which can be demodulated
using a simple low pass filter. To
demonstrate that a codec to this design
could be built using 1.s1, the micro-elec-
tronic design and fabrication team at
the Research Centre were asked to
make the code-converter chip, which is
probably the most complex chip they
have ever attempted.

The result is a chip of about
Smm x 4 mm which contains several
thousands of Mos transistors. The
Delta Sigma modulator consists of two
active devices, a thin film resistor
pack, and some capacitors. The per-
formance of the complete codec is very
satisfactory, meeting the ccITT recom-
mendations with a good safety margin.

The codec is used in the Customer
Digital Switching System No 1 (1) —
the digital paBx due to be introduced in
1980 (see Telecommunications

A single channel codec chip -
the dark areain the centre -
compared in size with a postage stamp.

Journal, Spring 1978) and the chip is
now in production by both Ferranti
and General Instrument Microelec-
tronics in the United Kingdom. The
two companies use very different tech-
nologies for realisation of the chip but
have produced devices to the same
Post Office specification, so acting as
alternative sources of supply. The
codecs are installed in prototype PABXS
and local exchange models and have
been satisfactorily carrying traffic on
the public network for several months.

Price indications from the manufac-
turers and operating experience show
that the Post Office has a single
channel codec as good as anything on
offer anywhere else in the world, and
that a major obstacle to the introduc-
tion of digital local exchanges has at
last been removed.

Mr P. A. Mitchell is head of section at Post
Office Research Department, Martlesham,
responsible for exploiting digital switching
below trunk exchange level.
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THE SEDATE south coast resort of
Eastbourne has long been associated
with gentle sea breezes and senior
citizens anxious to spend their retire-
ment in relative peace and quiet.

Recently, however, the usual calm
was broken by a unique Post Office
project in which 2,000 Ibs of explosives
were used to blast a channel through
400 metres of tough, rocky reef for a
new £5 million United Kingdom-
France telephone cable which will
double the number of direct telecom-
munications links between the two
countries. Known as the uk-France II,
the cable has a capacity of 3,900
circuits, and will provide much
improved telephone, telex and other
links with several Western European
nations.

Previously landing points for major
continental and transatlantic sub-
marine cables have been on sand or
shingle beaches, but at Eastbourne the

~approach from the sea to the beach is
across an irregular reef, partly of hard
chalk but mostly limestone. Not only
were there serious technical problems,
but in addition the work had to be
done at a time and in a manner which
would cause least inconvenience both
to late season holidaymakers and to
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local residents. Marine life was also to
be disturbed as little as possible.

As the work was carried out in
winter, it made it more difficult from a
practical point of view because of the
high winds and heavy seas. Before the
operation began an accurate profile of
the proposed channel was obtained
using an infra-red system because of
the presence of a lagoon which was
rarely less than one metre deep.
Beyond that seaward, there is a ridge
running along the coastline. It was this
ridge which posed the major problem
of how to drill and blast in this sector
and beyond, and it illustrated how the
operation was not a fully land or
marine one but a combination of both.

Over the outer reef the contractor,
Blasting (uk) Ltd, used a staging
system which was basically elaborate
scaffolding arranged either side of the
proposed channel with a platform
across the top for drilling the shot
holes. The staging was then moved
along as required by adding addi-
tional sections. The channel from the
beach to the ridge was to be both one
metre wide and deep while over the
ridge and beyond it would increase to
four metres to reduce problems in
laying the shore-end of the cable. With
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Spray rises from the sea as the “blaster”
fires a charge in the reef.

the cable nine cms in diameter and
quite rigid it was important that the
bottom of the channel should be sub-
stantially flat, and this was the main
reason for the accurate survey.

A pneumatically powered rotary
hand drill with a tungsten carbide tip-
was used for drilling the shot holes
where the rock was relatively soft, and
this was done along the centre line of
the channel at low water. A layer of
clay about 10 cms below the rock
surface, however, soon ‘meant that a
pneumatically powered drill rig on
tracks was needed as the hand drill
often became blocked with clay and
difficult to withdraw from the hole. A
series of six or seven holes were drilled
and plugged ready for the explosive
charges.

Half-pound sticks of gelignite of a
type that would be rendered harmless
after about eight hours in sea water
were used for safety reasons in the
event of a misfire. A hole was pierced
through the stick of explosive to be
placed at the bottom of the drill or
shot hole, and a piece of detonator
cord was then passed through and
secured. Petroleum jelly was used to
prevent water creeping along the cord,
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and the gelignite was then inserted
into the hole with the detonator cord
brought out as a tail.

~ In most cases two or three sticks were
enough for each shot hole, the upper
part of which was then filled with
general material from the beach and
plugged. Detonator cord tails for two
or three holes were tied to an electric
detonator, and the two wires from
each detonator were connected and
secured to a twin cable taken up the
beach. The wire joint was protected
with petroleum jelly and tape to
prevent water ingress. Each detonator
had 'a 25 milli-second delay to mini-
mise noise and vibration.

At high water flagmen would take up
positions at strategic points, keeping
everyone clear for the firing, while the
blaster connected the twin wires up the
beach to the exploder box. After the
“all clear” signal, the blaster pressed
the exploder button and set off -the
charge, usually creating a spray some
three metres high but causing no
measurable ground vibration at the
top of the beach and very little noise,
especially when an offshore wind was
blowing. A vibrograph was used to
monitor and record each explosion,
and the readings were so low that they
were barely perceptible.

Inside the ridge some surface rock
was very hard, and the drilling pattern
changed from a straight line to a
domino formation with shot holes
drilled down each side of the channel
about one metre apart and down the
centre. This drilling pattern was also
used at the ridge where the channel

APPROXIMATE PROFILE OF REEF

METRES

LIME STONE ROCK
REEF AREA

was wider and the holes considerably

deeper at about three metres.
While surface rock over the ridge was

hard, the material near the bottom of

the holes was much softer, so a special
plug was inserted before charging to
prevent most of the energy being dissi-
pated downwards. Seaward of the
ridge the rock was mostly mudstone
and too soft for the staging anchor

__APPROX LLOW WATER MARK

bolts to hold. The contractor there-
fore adopted a ‘‘lay-on” charge
method, using packs of 10 pounds of
explosive charges wrapped in per-
forated polythene bags and taped to
hold the sticks of gelignite firmly
together.

Four packs were made up, each with
its own detonator cord and detonator
and a 25 milli-second delay between
each pack, and arranged in a square
formation one metre apart straddling
the channel centre line. Divers placed
the charges on the sea bed and used
sand bags to prevent movement by the
tide. The detonator wires were
brought to the surface and buoyed,
and a second formation was set further
along the line of the channel.

At high tide an inflatable boat went
out to pick up the first buoy and the
detonator wires were connected to one
end of a coil of cable and the joints
sealed. After allowing the boat to drift
to a safe distance from the charges the
exploder was connected to the other
end of the coil of wire, ready for the
blaster to fire the charge when given
the all clear. The operation was
repeated for the second buoy.

The trench landward of the ridge was
cleared by tractor with a backacting
bucket after every two or three charges
had been fired. The channel bottom
was checked for relative smoothness
and then backfilled for safety; occa-
sionally an extra charge was needed to
clear obstructions.

Marker poles were secured either side
of the channel tall enough to be seen
above the high water mark so that the
position of the channel was visible
when the cable was laid by Post Office

Cable Ship Monarch on a rising tide O

Drilling work goes ahead
in the lagoon area
before blasting can begin.

-
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A cord is tied securely to the detonator before it is carefully
placed in position.

Mission complete: The UK-France cable is floated ashore at Eastbourne.
In the background is Post Office cable ship Monarch.
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with the reef completely covered. The
channel was completely cleared about
one week before the cable was laid.
After the cable laying operation the
channel through the reef was re-
instated giving the cable one metre of
cover — enough to prevent it becoming
exposed as sometimes happens on sand
or shingle beaches after severe erosion
following winter storms.

Although all the technical and mech-
anical details had proved highly satis-
factory one area which was severely
underestimated was the degree of pub-
lic interest in the operation. Early on
the contractors found themselves
losing time answering questions from
the public, and to meet this demand
South Eastern Telecommunications
Region Publicity Department pro-
duced a special leaflet describing blast-
ing and subsequent cable operations.

As far as complaints were concerned,
there were, on the whole, few and
these were the result of rapid air move-
ment. Following an explosion a large
“bubble” of higher pressure air would
be produced, and with an offshore
wind it would be taken out to sea.
With an onshore wind, however, it
would come inland and though no
more severe than a high wind it would
strike a building more suddenly and in
some cases cause alarm especially if it
coincided with the noise of the explo-
sion. At no time was there any measur-
able ground vibration.

To reassure the mainly elderly people
who feared their homes were about to
crumble around them, the contractors
and the Post Office used a direct
approach to allay their fears. Residents
were telephoned, given some reassur-
ance and arrangements were made for
a vibrograph to be set up at their pre-
mises. Results from an explosion were
explained in simple terms and many
people who were initially dubious
became genuinely interested in the

“operation as a whole; in fact it became

a very worthwhile public relations
exercise.

In all, the rock blasting progressed
smoothly except for a few hold ups
caused by bad weather. The operation
should reach its final stage in Septem-
ber this year when the Post Office
Cableship Alert is scheduled to lay the
main cable across the Channel.

Mr R. H. Lewis is an Executive Engineerin
the Marine Division of Telecommunications
Network Planning Department, responsible
for shore end planning and protection of
underseatelephone cables.
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Post Office technician George Baillie at work in the special international call
booth in which the box will accept 50 pence coins only.
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WHEN THE FIRST scheduled flight
climbed away from Edinburgh’s new
international airport heralding a new
era in passenger transport from Scot-
land’s capital city, a small team of Post
Office staff were able to take parti-
cular satisfaction. For although not
the largest single project ever under-
taken by the Edinburgh Telephone
Area, work in providing a comprehen-
sive communications set-up for the
airport spanned six years, was highly
prestigious and involved every divi-
sion in the Area as well as some 13
individual customers.

Edinburgh Airport lies some nine km
west of the city and began as a grass
airfield in 1915 for use by the Royal
Flying. Corps. The first paved runway
was laid by the Royal Air Force in
1939, but it was not until 1947 that
civil flights began. The aerodrome,
then known as Turnhouse, remained
under military control until 1960
when rAF Fighter Command handed it
over to the Ministry of Civil Aviation.

A major redevelopment of the air-
port was needed to meet growing
demand for air travel and raise stan-
dards to international levels. In April
1971, the British Airports Authority
(BAA) took over and embarked on a
£15 million programme to provide a
new passenger terminal building as
well as a re-aligned runway to replace
the old one which was susceptible to
crosswinds and so severely limited for
use during poor weather.

The new runway was surrounded by

Testing one of the
pendant telephones which
provide direct
communication to the
terminal is Post Office
technician George Jack
who was involved in the
installation.
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a 7,000 m loop of Post Office four-way
duct, with separated outlets to each
navigational aid point. Jointing cham-
bers were constructed to a special
BaA/Post Office specification at 200 m
intervals around the runway. A peri-
meter cable containing 160 pairs
linked to the control tower, provided
circuits to points around the runway.

As it had been decided that a new
control tower would not be built with
this phase of the project, the cable had
to be looped back to the existing tower,
adding a further 3,000m to the
7,000 m loop. Additional keyboard
panels and signalling units were
required to extend the communica-
tions facilities to the radar and visual
control room in the control tower.

The perimeter cable is pressurised
from equipment located in the control
tower to reduce faults which might
affect service. Spurs from the peri-
meter cable are terminated on test
tablets housed in purpose-built glass
fibre cabinets. In the event of a fault
developing, it is possible to bring into
service a quick alternative routing by
shifting ‘0’ links on the test tablet. In
this way, circuits can be routed in the
reverse direction around the loop, so
avoiding the fault.

Some 200 internal and external

private circuits and 25 external exten-
sions were required to provide com-
munications with points around the
runway. These included navigational
aids, electrical substation, the new fire
station and three rendezvous points

which are used as gathering points in
the event of an emergency. Each
rendezvous point cabin has a direct
private wire to the control tower
together with extension telephone
facilities from the main private branch
exchange (PBX).

As the western edge of the the new
runway is partially out of sight of the
control tower, a runway control unit
(Rcu) has been built and provided with
similar communications equipment to
that in the main control tower. An

. “omni-crash” system has been pro-

vided for the airport fire station, the
BAA PBXx operator and the Lothians
Police and Fire Headquarters.

This enables the air traffic controller
to alert the emergency services at the
push of a button. Circuits to the Police
and Fire Headquarters are normally
used as administrative circuits by the
pBx operator. These two circuits are
known as ‘“‘snatch circuits” since the
controller automatically overrides
them in an emergency.

All the work, some of which was on
existing operational equipment, had to
be carried out without any inter-
ruption of service to the old runway.
For changeover purposes, an intricate
jumpering network was designed and
provided on the existing main dis-
tribution frame within the air traffic
control building.

For the second phase, telecom-
munications work was co-ordinated by
an Area project steering committee.
The old terminal building had been
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served by a five-position PMBXx 1A but it
soon became clear that this would be
redundant. The new terminal build-
ing was to be served by a BAA-owned,
large crossbar paBx, with two switch-
board consoles. The rRaF would have
their own pPaBx and the needs of the
National Air Traffic Services (NATS)
could be met from the paBx No 1. The
main BAA PABX would also meet the
needs of the airlines and other conces-
sionaires operating within the
complex.

Extension metering equipment had to
be included for this purpose as well as
exchange line metering equipment.
The main raBx was also designed with
Direct Dialling In (ppr) facilities which
enable customers to reach an exten-
sion number directly, without the
assistance of the pABX operator. All
outgoing lines and incoming lines to
the switchboard were provided from
the local public exchange on two new,
dedicated 200 pair cables.

The high standard of interior finish
within the new terminal building
meant all the cabling had to be con-
cealed. In all, 52km of cable was
hidden behind panels which, once in
position, could not be removed. Special
provision had to be made for cabling to
‘“‘island”’ locations and since the
polished stone floor could not be dis-
turbed, cables were fed from the acous-
tically controlled, suspended ceiling,
through poles, to the individual
islands.

The. obvious mairntenance problems

I

Maintenance of the switchboard at the new terminal is in the charge of Technical Officer Vic Dudgeon.

associated with concealed cabling have
been offset by running two cables to
each telephone outlet. BAA architects
designed purpose-built desks to incor-
porate pendant telephones at the inter-
national and domestic check-in area.
Similar facilities were designed for 10-
line key and lamp units at the informa-
tion and car hire desks. The main
concourse also contains a number of
telephones connected, by private wire,
to the larger Edinburgh hotels. This
enables airport users to make enquiries
and reservations without cost.

Twenty-nine public call offices are
strategically positioned throughout the
new terminal building each one housed
in its own flame-red acoustic hood.
The Departure area also boasts an
international call office. This is easily
distinguished by its metallic blue
colouring and is available for Inter-
national Direct Dialling (ipD) calls
only. The box will only accept 50
pence coins and any attempt to dial
other than 010 or 100 will be met with
the ‘“‘number unobtainable” tone.

The acoustic hood has four informa-
tion panels, two of which contain lists
of selected countries that can be
dialled directly, the other two contain-
ing instructions how to use the system
in English, French, German and
Italian. '

Another, less common item of
apparatus is the “ring once” tele-
phone. Connected as an ordinary
extension, the ringing ceases after an
initial burst, leaving the neon lamp in
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the handset glowing to indicate that
the telephone has yet to be answered.
The Apron Controller, who supervises
the movement of aircraft on the
ground, has direct, push button links
to the airline desk, information desks,
fire station and control tower.

In total, the new terminal building
was equipped with eight teleprinters
connected to the telex network, one
teleprinter connected to Societe Inter-
national Transportation Aeronautical
(siTa), a worldwide airline telegraph
network, 180 internal and 60 external
extensions including 21 red emer-
gency telephones, 35 direct exchange
lines and 60 private circuits for data,
inter-#BX lines and emergency alarms.

A high proportion of the external
private circuits were controlled by
other Areas, which gave Edinburgh
sales and customer works group staff
additional problems, as changes
involving telecommunications require-
ments were made up to the opening
date.

The six year project reached its
climax when the Queen opened the
new airport at the end of her Silver
Jubilee tour of Scotland. Two days
later the first flight was safely away.

Mr G. R. Lee is an Executive Engineer on
Customer Works Group in Edinburgh
Telephone Area and chaired the Project
Steering Committee.

Mr A. B. Peterson is an Assistant Executive
Engineer in the same group and was
responsible for project co-ordination.
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Keeping in the picture

In the sixth in our series on some of the many
different jobs essential to the efficient operation

of Post Office Telecommunications, Jim McDermid,
Acting Superintending Chief Photographer in the
Post Office Photographic Unit, outlines some of the

aspects of its work.

Jim McDermid

HOW WOULD YOU like being
stranded on board a cable ship for five
weeks in the middle of the gale lashed
Bay of Biscay? Or does the idea of
hovering in an open-doored helicopter
2,000 feet above the North Sea appeal
more to your sense of excitement? You
might, on the other hand, fancy your-
self in a James Bond-type role avoid-
ing arrest by military police while
taking photographs near a secret
defence establishment.

Well, in an outfit like the Post Office
Photographic Unit it is all part of the
day’s work. We are one of the very few
units which covers every conceivable
aspect of Post Office activity — inevit-
ably bringing variety, excitement and
the odd close shave.

Our photographic set-up would be
the envy of any top-rate picture news
agency in Fleet Street, both for the
range of equipment and facilities at its
disposal and the enormous variety of
assignments it undertakes. Yet,
incredibly many people within the Post
Office do not even know we exist let
alone the sort of work we do.

The Photographic Unit is situated at
Cardinal House in Farringdon Road
and at Old Street, and is part of the
Purchasing and Supply Department.

Day-to-day running is controlled by a
chief photographer backed by four
principal photographers with a staff of
61 including 51 qualified photo-
graphers and two photoprinters. And
it is one department where it is almost
impossible to keep up with the Joneses
as there are four of them — three
named David.

Last year we dealt with almost
17,000 requisitions from 3,000 Post
Office customers including 1,550 out-
side assignments. We produced 35,000
transparencies and more than 140,000
black and white prints, 3,500 over-
head projection slides and 8,000
printed circuit master negatives or
positives to a tolerance of +0.05 or
less. Plans and maps reproduced last
year numbered some 2,000. Process-
ing of colour and black and white films
is done internally along with trans-
parencies and overhead slides.

But one of the most important — if
unexciting — jobs each day is meter
photography. The Unit provides and
maintains 170 cameras and ancillary
equipment for every Telephone Area
in the United Kingdom and trains
local staff — telephone operators,
clerical officers and others — to use
cameras so that the subsequent films
can be forwarded to the Data Process-
ing Service for input to the telephone
billing system.

At the last tariff revision, film arrived
at the Unit at the rate of 800 rolls per
day, which meant we processed and
printed more than 2,000 rolls of film in
five days representing a daily income
to the Post Office of some £14 million.
With the introduction of Telecom-
munications On-Line Data (ToLD),
processing of meter films has now
become a local job as we train the
unskilled to do the processing. This
allows data to be read from prints or
readers and input direct to the billing
system from Telephone Accounts
Group offices, resulting in a possible
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Outside operator Roy Argent prepares to set off on another photographic assignment
armed with the large range of cameras and essential back-up equipment he may need.

saving of time and up to £500,000
each day.

Directly developed from the meter
photography system have come several
variations operating in both the Postal
and Telecommunications businesses,
for example TRamMP and TRuMP (Traffic
Recording using meter photography)
for Network Planning Department and
other sections of the Post Office. There
are more than 41 TRamP and TRUMP
units spread over the country from
Penzance to the Shetlands, using
photo equipment especially designed
by the Post Office and costing more
than £600 each.

Public Relations Department assign-
ments for publications like Post Office
Telecommunications Journal and
Courier and for the Features Bureau
and Press Offices are among those
tackled by the seven-strong team of
outside photographers. On one day our
photographers can be accompanying
the Chairman of the Post Office on his
regional visits and the next taking
shots in an underground tunnel or up
a telegraph pole or radio mast. There
are also exhibitions and presentation
ceremonies to be fitted in between
making a month-by-month photo-
graphic and cine record of the build-
ing of Madley earth station.

Working in close collaboration with
Staff in Telecommunications Market-
ing Department, recruitment, train-
ing and safety films are produced by
the -cine section. In the past 10 years
more than 100 films have been made
with some accredited successes such as
a silver award from the British Indus-

trial Films Association for “Tele-
comms Network” and a certificate of
merit for the filni ~‘‘Brought to
Account.”

In addition the Cine Film and Audio
Visual Section make film records of
such things as the installation of
equipment for reference purposes and
they make colour slide Audio Visual
productions with speech and sound
effects. They also offer advisory ser-
vices in connection with cine and av.
Projection equipment is available on
loan to Departments in London.

The main studio at Cardinal House
contains a vast array of props and the
studio photographer is often the envy
of his colleagues, for his is the world of
gorgeous food for the Dial-a-Recipe
service, or glamorous telephonists
scantly clad in a borrowed Norwegian
sleigh for Dial-a-Santa. Studio work
also includes photographing damaged
or faulty cqunpmem, providing
portraits of senior management to
dccompany press releases and making
passport and visa prints.

Photography is not new to the Post
Office as prior to 1919 this work was
carried out in the drawing office of the
Engineering Department by two
unestablished draughtsmen. But in
August of that year the first official
photographer joined the Post Office,
though still classified a draughtsman
until a second photographer was taken
on in 1920.

Things, however, have come a long
way since those days and now the size
of the Unit is such that we are hoping
to move to better accommodation. The

first phase of the move has already
taken place to Old Street where there
are facilities for photo-lithography,

instrumentation, audio-visual and
cinemaphotography. A cinema seating
26 in comfortable surroundings is
available on the fifth floor to cater for
all types of projection work.

Certainly the job of a Post Office
photographer can be exciting but it
does have its drawbacks — hours of
driving to site carrying £2,000 worth
of equipment, unsocial hours and
working in all types of weather. At all
times a sense of humour is essential.
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How women
make the grade

Joan Sweeney, a Higher Executive Officer in the Scottish Telecommunications
Board Headquarters Finance Division, recently took advantage of a Churchill
Travelling Fellowship to study the status of women and minority groups in
telephone companies in the United States. The award enabled her to visit eight
Bell Telephone companies as well as three independent organisations
and this article outlines her findings.

THE UNITED STATES had a head
start over Britain in outlawing dis-
crimination, with active lobbying by
well-organised women’s groups lead-
ing to the enactment of the Equal Pay
Act in 1963. The key legislation, how-
ever, was the 1964 Civil Rights Act,
which made it unlawful for an
employer to discriminate because of
race, colour, religion, national origin
or sex. An Equal Employment Oppor-
tunity Commission (EEOC) was created
to ensure that the provisions of the
new Act were observed by all
employers and in 1972 the EEoc was
greatly aided in its task by the Equal
Employment Opportunity Act, em-
powering it to take direct court action.
The Bell Telephone Company,
because of its size and the traditional
American dislike of monopolistic busi-
nesses, has always been subject to a
high degree of government oversight
and cannot, for example, raise its
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inter-state tariffs without government
agreement. In 1970, Bell applied to the
Federal Government for permission to
increase inter-state rates, and the EEoC
immediately intervened alleging that
the Bell companies’ hiring and pro-
motional practices discriminated.

More than two years later, after
much legal wrangling between the Bell
companies and various Government
departments, a comprehensive agree-
ment on behalf of all the Bell Tele-
phone Companies was signed with the
EEOC, resolving all the issues raised.
The Consent Decree, as it is called, is
legally binding and has been hailed by
many as the most far-reaching cor-
porate civil rights agreement ever
negotiated.

As a result of the Consent Decree the
Bell System agreed to give immediate
wage increases to thousands of women
and minority groups which amounted
to nearly 40 million dollars in the first
year alone. About another 15 million
dollars was paid to satisfy claims of
past discrimination. Most significant
of all, each company’s hiring and pro-
motion practices were completely
revised to enable thousands of women
and minority groups to establish them-
selves on career paths which would
eventually lead to management posi-
tions or better jobs. In addition, the
agreement opened the doors for
women to enter the higher paying
technical and outdoor jobs which were
hitherto almost exclusively male. Con-
versely, it provided for a sizeable per-
centage of “female” jobs to be filled by
men.

To meet the requirements of the
Consent Decree and assist in imple-
menting equal opportunity policies,
each Bell Company, like all Federal
contractors, has to maintain a set of




procedures designed to attain a repre-
sentative workforce. An Affirmative
Action Programme (aApP) pledges each
company to achieve, in a reasonable
period, an employee workforce which,
in all major job classifications and
levels, approximately reflects the race
and sex make-up of the market from
which applicants are recruited.
Targets are set for each of a number
of job classifications and geographical
areas in a company, with race and sex
ratios in the labour market deter-
mined and used as the basis for target-
setting. Any community making up
more than two per cent of the total
labour force has a target set for it, so
that in some companies which serve
multi-racial areas there are different
female and male targets for Blacks,

Whites, Spanish-surnamed Ameri--

cans, American Indians, Asian Ameri-
cans and any others. Manpower plan-
ning is now a very complicated art in
the Bell Companies. . .

The chief vehicle for enabling women
to move into non-traditional jobs such
as installation or maintenance are
mobility application plans which
enable any non-management employee
after a minimum time on any
particular job to apply to be con-
sidered for any other non-manage-
ment job whether at the same or at a
higher level.

On the management side, the Con-
sent Decree led to the introduction of a
special programme in each Bell Com-
pany, designed to assess the career
qualifications of women graduates who
had not had the same opportunities for
management training as their male
colleagues. Those who elected to
participate in the programme attended
a two-day session at a special Bell
assessment centre. Successful candi-
dates received an immediate increase
in their monthly salary of about 100
dollars and had career programmes
specially developed for them.

The most controversial aspect of the
legislation has been the invention of
the Affirmative Action Override,
which allows an applicant with the
basic minimum qualifications for a job,
but with fewer qualifications or less
seniority than other applicants, to be
selected for a job if this selection will
help meet an Affirmative Action
target. Thus if a company is falling
short of its target for women in a parti-
cular job classification, it may select or
promote a woman, even if she has
fewer qualifications and less seniority
than male applicants, so long as she
has the basic qualifications for the job.

Bell’s three main unions have con-

tended in court, and lost, that this con-
flicts with portions of their contracts
concerning seniority. The courts ruled
that the use of seniority for promotion
was in itself discriminatory since it
favoured white males who had better
opportunities in the past to gain
seniority than women and minorities.
The unions’ appeal is now before the
Supreme Court which has not yet
decided to hear its case.

The Consent Decree requires that on-
site investigations into a company’s
efforts to implement equal employ-
ment policies, be conducted both by
company personnel and by govern-
ment agencies. Just how seriously
government agencies take their res-
ponsibilities in this matter was found
out by Bell in 1976. Because of
government dissatisfaction at the slow

ties are now well represented in non-
traditional jobs and are generally
much better off both financially and
from a career prospects viewpoint.

On the negative side there are still
complaints that boardrooms in each
company are not representative of the
male/female split of the workforce but
Bell argue that it will take time before
the effects of the revolution at lower
levels can be repeated in senior
management. At non-management
levels there is a very much higher
accident rate among women employees
in outside craft jobs — there has
already been one fatality and several
serious accidents.

Overall, however, considering the
extent of the changes required by the
Consent Decree and the compara-
tively short time since it was signed,

'A woman installation and repair instructor (centre), takes a session at a Bell System

training school in Washington DC.

progress made by some companies
within the Bell System, another agree-
ment was negotiated with Bell — The
Supplemental Order - to redress
alleged deficiencies in compliance with
the Consent Decree.

This Order also has the force of law,
and resulted in instances of almost
overnight promoiions of women into
non-traditional and management jobs.
To administer the changes in Equal
Employment Policies and practices, to
monitor compliance, and to keep the
Government supplied with the required
mass of employment statistics, Bell has
had to set up a miniature EEoc of its
own employing some 750 people and
costing some 15 million dollars a year.

There can be no doubt that the
Affirmative Action Plans have had a
dramatic effect on the composition of
Bell’s workforce. Women and minori-

there can be no denying the effective-
ness of Bell’s Affirmative Action Pro-
grammes. The Eeoc, in fact, fre-
quently refers other companies to the
Bell System for advice on the setting
up of Affirmative Action Plans and the
Bell agreement has served as a model
for similar agreements by other large
companies in the United States.

Independent companies also had to
observe the provisions of equal
employment legislation but had not
been forced into the position of hav-
ing to sign Consent Decrees.
Generally, in these companies pro-
gress had been made in placing women
and minorities in non-traditional jobs
but more slowly than in Bell result-
ing in less resentment among non-
protected groups.
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An artist’s Impression of the spot beam method of Increasing satellite capacity.

aPALE MR UOUBLI 1L
aATELLITE CAPALITY

JE Purdy

The development of a technique using the
polarisation property of radio waves to keep signals
separate and allow two microwave carriers to be
transmitted on a common frequency can virtually
double satellite capacity at only modest extra cost.

THE RAPID GROWTH of inter-
national telephone traffic in the last
few years has been made possible to a
very large degree by the continuing
development of Satellite Communica-
tions Systems. Successive generations
of satellites have so far kept pace with
traffic demands, usually by increasing
satellite output power and bandwidth
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to the maximum allowable under
international radio regulations.
Additional capacity has also been
achieved by employing narrow-beam
aerials, analogous to spotlights, which
by spatial separation enable the same
frequencies to be used more than once.
Each spot beam can illuminate parti-
cular zones on the Earth’s surface

without mutual interference and this
method has proved extremely effective
but is limited in that only those earth
stations covered by particular spot
beams can operate to each other.
Because of this, one of the prime
advantages of satellite communica-
tions — all stations working to the same
satellite being accessible to each other
—is not fully realised.

Another way of increasing traffic is
simply by putting more satellites in
orbit and/or using additional fre-
quency bands, but this involves con-
siderable capital cost in providing new
earth stations and satellites.

The possibility of doubling satellite
capacity by using two signals of iden-
tical frequency but kept separate by
radiating them on different polarisa-
tions has been the subject of study by
various research and development
teams — including the Post Office — for
several years. The technique is well
known but there are special problems
in applying it to satellite systems which
use wide bandwidths and in which the
transmit and receive signals pass
through the same aerial feed.

It has now been established however,
that at the expense of some technical
and mechanical complexity, dual
polarisation working in satellite
systems is practical and that during
clear weather conditions it is possible
to limit the interference level from one
polarisation to the other to less than
one thousandth of the wanted signal
over the whole of the satellite fre-
quency band.

The benefits of the technique can be
seen best in the fact that present
INTELSAT IVA satellites have a capacity
of about 11,000 telephone channels
whereas the new INTELSAT V satellite,
employing frequency re-use by both
narrow beams and dual polarisation,
will have a capacity of between 20,000
and 25,000 channels depending upon
the detailed manner of its use. Some of
this increase will be achieved by the
use of an additional operating facility
at 11/14 gHz but a substantial propor-
tion is due to the use of dual polar
techniques.

The technique uses the polarisation .
properties of electromagnetic waves to
keep the signals separate. Most people
who have used polarised sun glasses
are familiar with the phenomenon
which occurs with visible light. Most
light sources are randomly polarised
and a Polaroid filter, such as used in
some sun glasses, reduces the intensity
because only light which has its elec-
tric field oscillating in one particular
direction in space can pass through.
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It’s easier to pu."'
your finger on it-witl
Pye TMC Instafone: .

‘Instafone’. A repertory dialler in a standard telephone
body. . e =
‘Instafone’ provides instant access to your telephone
number store plus the convenience of press-button dialling.
Using Pye TMC developed MOS —LSI circuits ‘Instafone’
stores up to 10 telephone numbers each of which can be up
to 18 digitsin length.The memory can be easily and quickly
re-programmed to store any new number. =
Another important feature of this unique telephone is the
‘try again' facility. The last number keyed-in is always
remembered, even if the handset has been replaced for an
- indefinite period. Therefore, if this number is engaged it can
- betried again by operating one button only.
‘Instafone’ takes the place of any conventional telephone
and is just as simply connected. If you would like to put your
finger on it contact Pye TMC now. ;

- ‘Instafone’is available in the UK from the British Post




The resultant light waves are then
linearly polarised and can be accepted
or rejected by a second Polaroid filter
according to its orientation in space.
This ability to accept or reject linearly
polarised light waves according to
their direction of polarisation can be
applied to radio microwaves in satellite
systems.

A wave is described as linearly
polarised if the electric fields in the
wave oscillate only in one plane in
space. Ideally, the aerial is designed to
transmit and receive simultaneously,
radio waves which are propagated on
two linear polarisations at right angles
to each other and thus have no coupl-
ing between them. An alternative
method which has advantages under
certain propagation conditions is to
use circular polarisation instead of
linear.

Circularly polarised waves rotate as
they travel through space in either a
left-handed or right-handed sense and
again an aerial can be designed to
transmit and receive both hands simul-
taneously and without mutual coupl-
ing. Earth station aerials are there-
fore now designed to transmit two
microwave carriers on the same fre-
quency using either the two opposite
“hands” of circular polarisation or
two perpendicular linear polarisations.
The choice will depend upon the fre-
quency band to be employed.

Under certain slant-path propaga-
tion conditions circular polarisation
has a distinct advantage over linear
polarisation. Below a frequency of
about 10 GHz ionized layers in the
upper atmosphere can produce an
effect known as Faraday Rotation in
which linearly polarised signals are
rotated in space. This may result in
significant crosstalk since the trans-
mitted signals now no longer line-up
with the receive aerial and cross-polar
interference can occur. The effect is
not noticeable in the case of circular
polarisation because the electric field is
already rotating at signal frequency.

These signals are received by the
satellite, separated for amplification
and frequency conversion and re-
transmitted to earth station aerials
which receive signals from the satellite
in both polarisations and separate
them in the respective receiver chains.
This frequency re-use system relies on
the polarisation purity of the trans-
mitted waves and the associated aerials
to limit the interference between cross-
polarised microwave carriers on the
same frequency.

Fortunately it is comparatively easy
to convert from linear to circular
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A drawing of the dual polar feed hardware
which is installed at Madley earth station.

polarisation and back again though it
does add further complexity to the
aerial hardware. A short length of
waveguide known as a polariser must
be inserted between the input com-
biner which combines two inputs in
such a way that the linearly polarised
outputs are at right angles to each
other and the launching horn. This
polariser produces a phase delay in one
plane of transmission and by suitably
adjusting its length and orientation
relative to the angle of the linear input
signals, a circularly polarised output is
obtained.

The same polariser also operates in
the reverse direction of transmission

and converts a circularly polarised
input to a linear output. Right hand
circular and left hand circular
polarisations correspond to perpendi-
cular linear polarisations after passing
through the polariser so it is still
possible to discriminate between two
circularly polarised signals of opposite
hand even though they are of identical
frequency.

The difficulties associated with fre-
quency re-use by dual polarisation are
now sufficiently well understood for
the technique to be used in the next
generation of INTELSAT satellites
(NTELSAT V). Studies have shown that
by careful design of the aerial and
waveguide components associated with
the feed hardware a satisfactory per-
formance can be achieved. The most
critical component in the design and
manufacture is the polariser due to the
necessity to operate over very large
bandwidths.

One way of easing this problem is to
provide two polarisers, one for the
transmit band and one for the receive
band so that they each operate over a
narrower bandwidth. This of course
further increases complexity and
results in a very formidable piece of
hardware of the type which is now
installed in the first aerial shortly to be
commissioned at the new United
Kingdom earth station site at Madley,
Herefordshire. (See page 4.)

Other problems can arise due to dis-
tortion along the propagation path by
atmospheric disturbances such as rain,
snow and ice particles. The
mechanisms of depolarisation are now
well understood but long-term collec-
tion of data is required so that the
statistics for particular areas are avail-
able. In those parts of the world which
suffer from heavy rainstorms it may be
necessary to provide automatic means
of correction for the consequent
depolarisation. This can be done elec-
tronically or by a combination of elec-
tronic and mechanical methods.

Fortunately measurements taken so
far indicate this will not be necessary
in the uk at the frequencies currently
in use but the picture may be con-
siderably different, however, when
working in the higher frequency band.
Investigations into these effects are
continuing but it is too early at present
to reach any meaningful conclusions.

Mr J. E. Purdy is head of a development
group in Earth Station Planning Division of
Telecommunications Development
Department with special responsibility for
aerial development and propagation studies.
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Doubling Dutch links

Britain’s undersea telecommunications
links with the Netherlands will more than
double in 1980 when a £6 million giant
cable, capable of carrying nearly 4,000
telephone calls at once, comes into regular
service.

To be used primarily for telephone calls,
telex messages and other communications
between the UK and the Netherlands,
Belgium and Germany, it is one of several
major submarine cable systems planned by
the Post Office working in close co-opera-
tion with the telecommunications authori-
ties of other European countries.

A heavily-armoured cable will be used to
give maximum protection against damage
by trawlers over much of the route — 110
nautical miles from Lowestoft to Egmond
aan Zee near Alkmaar in Noord — which
was chosen to avoid the fishing concentra-
tions on the Brown Ridge shoals.

Cable laying will start in October 1979 so
that the system, which is of British design
and will be made in Britain by Standard
Telephones and Cables Limited, can be
ready for service at the beginning of the
following year.

Contracts

Vauxhall, Chrysler and British Ley-
land — A total of £13 million for some
6,000 Telecommunications  vehicles,
mostly vans and trucks but including small
numbers of estate cars and saloons, almost
entirely from plants in Britain.

Plessey Telecommunications Ltd — £5
million as part of the annual ordering pro-

gramme for supply of 430,000 telephones,
48,000 loud-ringing bells, 5,200 relay
units and 22,400 key and lamp units.
Standard Telephones and Cables Ltd —
£4 million for the supply and installation
of transmission equipment for develop-
ment of international services at Mondial
House, London, Lands End, Cornwall and
Madley satellite earth station, Hereford.
GEC Telecommunications Ltd — [3
million for digital transmission equip-
ment, covering 120 Mbit/s trunk line and
multiplex, 30-channel junction PCM and
telegraph equipment as well as data
modems.

Marconi Communication Systems Ltd
— £2 million, for the supply of data
modems to extend and develop the Post
Office Datel 200 service for transmission
of data at speeds up to 300 bit/s.
Eddystone Radio Ltd — A contract to
make and supply more than 200 radio
receivers for use by the Post Office’s Radio
Interference Service.

Leyland and Birmingham Rubber
Company — £130,000 for supply of indus-
trial respirators.

Cheaper data

Data transmission by telephone to Singa-
pore has been cheaper since May through
the introduction of. International Datel
2400, enabling users to send data at up to
2400 bit/s — at least twice as quickly as
before, when the highest rate was 1200
bit/s using International Datel 600.

Recipe for success

About 2.5 million calls were made to the
Post Office’s “‘Dial-a-Recipe” recorded in-
formation service in the year ended 31
March, 1978 — an increase of 18 per cent

34

Savings of more than
£22 million will be
made by Post Office
Telecommunications
through a nationwide
computer project
known as TOLD -
Telecommunications
On-Line Data-a £12
million system that
saves time and paper-
work by enabling staff
to put a large part of
theinformation directly
into the computers
for processing. Clerks
like Judy Copping, who
works in the Newbury,
Berks, telephone
accounts office, use
1,300 desk-top

visual display units.
Details of staff pay, or
telephone meter
readings, can be
entered in seconds
without laborious
form-filling.

over the previous 12 months. Most
popular service, however, is still the
Speaking Clock with more than 380
million calls connected last year, followed
by ‘“Dial-a-Disc” with more than 80
million calls received.

Cutting costs

Cheaper international calls for about three
million customers, meaning an annual
saving of about £1% million, or £1 on an
average call, will come into effect from 1
October when UK phone users who do not
have International Direct Dialling (IDD)
will be charged the same rate per minute
for operator-connected calls as for over-
seas calls dialled direct at the standard
rate. This will not include transfer-charge,
credit card and other special facility calls.

Bridging a gap
Another stage in Post Office plans to
improve communications for ships in
British waters was completed when a new
remotely-controlled radio station came
into operation at the Firth of Forth, pro-
viding short-range radiotelephone service
to vessels within about 80 km of its site on
Blackcastle Hill near Dunbar.

In service continuously and bridging a
communications gap between Stonehaven
Radio and Cullercoats Radio, the new
Forth Radio will provide a local radiotele-
phone service linked through Inter-
national Direct Dialling (IDD) to the
world, as well as broadcasting weather and
navigation warnings and checking for
distress signals.

Buzby on the rails

““I'he Buzby Special” exhibition train — a
travelling shop window of Post Office
Telecommunications — toured 19 centres
throughout England, Scotland and Wales
during July, featuring items that are
currently available and under develop-
ment for business and residential use.
Introduced last year to mark the Queen’s
Silver Jubilee, the train was redesigned
and extended this time to provide more
facilities including a reception car, two
exhibition coaches and a seminar or
cinema coach for invited guests. The train
was on hire from British Rail Inter-City
Exhibitions.

Retirement advice

A new film aimed at those about to retire
from work has been produced by the Post
Office, which loses some 10,000 employees
on age grounds each year. Called “A Time
to Look Forward”, the film highlights dif-
ferent attitudes to retirement and the
benefits of adopting the right approach. It
is of general use to industrial and business
firms, pre-retirement bodies and educa-
tional establishments, and can be hired or



bought from The Films Officer at Post
Office Telecommunications, Room 405,
Union House, St. Martin’s-le-Grand,
London, EC1A 1AR.

Datel savings

Reliability of Post Office data transmis-
sion equipment has allowed the cost of
getting a Datel data transmission service
to go down since 1 July. Customers who
operate Datel services over leased circuits
no longer need to allocate a telephone line

connection for fault-testing purposes with |

each Datel modem installation unless they
want a standby link for use should the
circuit develop a fault.

Help phoning home

Copies of four free leaflets explaining how
holiday makers in 16 countries can make
phone calls to the UK by International
Direct Dialling (IDD) were supplied this
year by the Post Office to more than 100
travel organisations, including tour
operators, airlines and ferry operators, as
well as the Automobile Association and
Royal Automobile Club.

A total of 1,500,000 copies of the
updated and extended leaflets were printed
to give UK tourists in Western Europe,
Scandinavia and the Mediterranean a
simple guide to public telephones from
which international calls can be made.

Autotelex boost

Britain’s telex links with the Nigerian
capital of Lagos, Gibraltar and most
numbers in Chile, have become automatic
providing faster and more convenient links
for the UK’s 72,000 telex users. Some
2,500 telex calls are made each month
from the UK to Lagos, where all five-digit
numbers starting with 2 are now available
without the aid of an international telex

h . \ - 4 ]
Mr John Scarfe, an engineer working on submarine cable systems development,
explains the operation of a new cable recovery grapnel developed by his group, when a
new building for testing undersea cables was opened recently at the Post Office
Research Centre at Martlesham Heath, Ipswich.

Listening (left to right) are Mr Stan Taylor, Head of Submarine Cable Division,
Mr Charles May, Director of Research at Martlesham, Mr Charles Hughes, Deputy
Director, and engineers Jim Cosier and Peter Jenkins.

operator. About 1,600 calls are made to
Gibraltar and 2,000 to Chile where five-
digit numbers except those beginning 25
and 80 are on autotelex.

Cricket service

The Post Office’s cricket-by-phone service
was extended to 125 centres outside
London this summer — eight more than
last season — providing cricket lovers with
the latest state of play on England’s four

games in the Prudential Trophy against
Pakistan and New Zealand as well as
matches in the two Cornhill Insurance
Test series against the same two coun-
tries. The nationwide service has included
all five rounds of the Gillette.Cup and the
three final rounds of the Benson and
Hedges competition.

More than 22,500,000 cricket-score calls
were made last year on the service which
shares the Dial-a-Disc telephone number.
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The GEC Keyphone89 puts Brigine Albrecht
intouchwith AirFrance orherDutchfiance

Whether the call is to the same
building or a different continent; it
begins and ends with the familiar
telephone. :

The GEC Keyphone 89 is an
established high-reliability design based
on advanced technology and the
ergonomic factors required formodern
pushbutton signalling. The keys are
‘dished’ to minimise errors and
incorporate a “fall-through”action to
ensure positive operation. The design
incorporates features which make it
suitable for operation in a wide range of
climatic and environmental conditions.

The GEC Keyphone 89 is a
self-contained pushbutton telephone
using the latest Largescale Integrated
Circuit techniques. It will replace a
rotary dial telephone without any
modification to the exchange
equipment. The electronic circuits
which incorporate a continuous 10-digit
store,are powered over the line and no
batteries are required in the telephone.

Whether the call is to the same
building or a different continent,

The GEC Keyphone 89 is an
aesthetically pleasing telephone
available in a range of seven colours and
is equally at home in a domestic or
business environment.

SEC

Telecommunications

GEC manufacture telephones for world markets: table and wall-mounting models, CF 10
pushbutton telephones, switching telephone systems, and subscribers carrier equipment.

GEC Telecommunications Limited
Telephone Division, Whinbank Road, Aycliffe, Co. Durham, England. A Management Company of The General Eléctric Co. Ltd,, of England.
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ELECTRONIC TELEPHONE SWITCHING
SYSTEMS — such as the IBM 3750 — are, perhaps,
a development you're presently considering.
FINANCE for such a major re-investment can be a
problem though.

LEASING through Atlantic is the switch you should
be making.

HIGH-TECHNOLOGY projects are our financing
speciality, and we have developed the . . .
FLEXLEASE package that allows you to upgrade the
system as the technology develops.

CALL lan Dickenson-Standing today on 01-405 8238
and ask him to quote you the rates.

ATLANTIC LEASING should be able to help you
make the switch.

Atlantic Leasing Ltd. 27 Chancery Lane London WC2A 1NF Tel. 01-405 8238 Telex 268344

THANK HEAVENS...

..abolt of lightning!

KEYTEK 424 Surge Generator/Monitor and 501 Surge Extender

Up to 6000 Volt or 5000 Amp surges with a of peak V and | at the load; GO/NO GO
rise time of up to 10 kV/« Sec (positive or displays for production line applications;V
negative); with selectable waveshapes and and | monitor outputs; pulse repetition rate of

pulse energies; 4 wire output; digital display 6 per minute—and ABSOLUTELY SAFE.

Test your circuits and equipment without
waiting for a thunderstorm!!

da ‘tr‘m Sales Ltd., Penmark House, Woodbridge Meadows, Guildford, Surrey. Telephone: Guildford (0483) 37337
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o One of the most advanced SPC telex
switching systems available today,
ersuil Ie System 4660 is also one of the
most versatile. Already in service
® with 8 administrations, in national
OS'-e ectlve . and international networks,
switching telex and low-speed datq,
[ ] System 4660 also caters for a wide
e Ia e range of character-orientated
communications equipment operating
at between 50 and 300bauds

asynchronously —while synchronous
modes can also be handled using

LESSEY SYSTEM 4660 o~

For telex switching, 4660 systems
function as line concentrators,

ELEX/DATASWITCH ©iiiie.
exchanges, or a combination of one
or more of these.

COST-EFFECTIVE

Provides economic answers to
requirements for small fo very
large exchanges: from a few hundred
lines to 32,768 lines (up to 8000
erlangs).

Exchanges can be expanded as
traffic increases, economically and
without interrupting service, simply
by adding more line terminations
and processing units.

RELIABLE »
All-solid-state switching and

storage plus full control redundancy
(dual, fully-active computers in

each sub-system) and continuous
performance monitoring ensure a high
order of reliability. Calls or data
cannot be lost in the event of
equipment failure.

System 4660 provides

administrations and subscribers

with extensive operational and
maintenance facilities; together

with remarkable flexibility in
configuring systems. More than

40,000 lines of System 4660
equipment are now in use, worldwide,
in public telex networks.

Please write or telex for
descriptive literature.

PLESSEY

CONTROLS

Plessey Controls Limited,
Sopers Lane, Poole, Dorset BH17 7ER

United Kingdom

O.5t Botolphs Gateway -London Telephone: (02013) 5161  Telex: 41272

@s00-2-222




Lineside installation Jacks Test 37/1A manufactured by Birkbys Plastics

100 pair JacksTest: These Jacks Test provide 100 pair termination
with test access for lineside, exchangeside and PABX. Supersedes
Fuse Mountings 10064 and Jacks Test 33.
Jacks Test 39 & 40 have been developed to incorporate a protector
mounting unit, with socket access for 3-electrode gas discharge tubes to
protect each line terminated from voltage surges.
All Jack Test units enable standard 3200mm (10ft 6in) rack type MDF
to accommodate up to 1,000 pairs on each side of the vertical. Mounting
brackets are available for immediate bolting to pre-rack and rack type
MDFs as well as PBX and PABX frames.

Birkbys Plastics Limited, P.O. Box 2,

] ]
Birkbys Plastics @ &=
Telephone: (0924) 403721 Telex 55332

a member of the PLESSEY GROUP Manufactured under licence from the British Post Ofjice

R 150:2-028

Post Office Telecommunications Journal is printed by Alabaster Passmore & Sons L.td, L.ondon and Maidstone, and is published quarterly in January,
April, July and October by the Post Office.
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