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GENERAL

and the power
of speech

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

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

PIRELL. GENERAL CABLE WORKS LIMITED - SOUTHAMPTON . TELEPHONE: SOUTHAMPTON 20381
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In global telecommunications
experience makes a difference.

ERICSSON

customers in 100 countries know why.

We think we have come up against
just about every problem in the field
of telecommunications.

That’s not surprising. We were
founded in 1876, the same year
Alexander Graham Bell received
his first patents on a telephone. We
have grown up with the industry.
Whether a problem involves large
intercontinental switching centers
or intercom installations for small
offices, we know from experience
what can be done to give the cus-
tomer the best possible equipment
at reasonable cost.

From Iceland to Saudi Arabia, from
Brazil to Burma, from France to the
Fiji Islands, experience-proved
Ericsson equipment is meeting the
particular requirements of the most
demanding customers. In large and
small telephone exchanges. In mine
installations. Aboard ship. In aircraft.
In many other applications.

When we introduce new systems
and products, customers know they
can rely on Ericsson research and
technology. Pioneering always in-
volves risks—but experience mini-
mizes them. Customers know, from
their experience, what a difference
our experience makes.

LM ERICSSON

TELEPHONE COMPANY
Represented in the U. K. by: STOCKHOLM, SWEDEN

000 SWEDISH ERICSSON
D§ TELECOMMUNICATIONS LIMITED

Head Office: Crown House, London Road
Morden, Surrey. Telephones 01-542 1001 & 2222
Member of the world-wide Ericsson Group

TELEPHONE
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> g 2. When your intercom plays up.
People don't, won't or can't answer. Well, we at Swedish Ericsson
realise that not everyone has one of our super PABX's
with all those fantastic facilities, so we've come up
with the answer for all those desperate people.
There’'s no telephone system that wouldn’t benefit from
a CENTRUM voice projection system running parallel with it.
Think about it. Voice projection snaps straight through,
gives an immediate presence—demands an immediate answer.
Hands are left free to make notes, flip through files or even
to scratch an ear. Even if you reckon yours is the
best intercom in the business, drop
us a line, give us aring. send us your

letterhead or whang back the coupon.
The Centrum man will be
there in a flash.

I Centrum Division of
0CO SWEDISH ERICSSAON
088 TELECOMMUNICATIONS LIMITED
I-)D
Morden, Surrey. Tetephone 01-542 1601

|
. l Member of the wortd-wide Ericsson Group
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Our new probhe system offers
more scope for less money.

Probes by their very nature are of limited scope.They
have only one head.

To increase the scope a new probe must be substituted,
which costs time and money.That is unless you use Greenpar's

— - new Passive Probe 'system’ So called
“‘*‘ o 5 3
P S because it comes complete with five
/ _, interchangeable heads, plus a choice

. OF twenty other optional
— .a‘,"?—_f attachments. |
' A combination sufficient
to cope with the most testing circuits. More specifically
the new passive probe has a band width D.C.to 70 MHz.
It is capable of being compensated on all'scopes with an
input resistance of 1 megohm and an input capacity of 20 pFs
to 60 pFs. Besides the standard 1X10 and 1X 1 heads
there is also available: a 1X100 high voltage head, a Demodulator
(detector) head, and a Low Capacitance head.
So for the first time a complete range of probes is available
in one small package system at a low price.
Which only goes to prove
that five heads are better than one.

0

[SREENPAR

Greenpar Engineering Limited, Station Works, Harlow, Essex. Harlow 27192. s
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Now weve filled in the gaps!

To a range of over Sealed switches, Completely
one hundred standard Sealed Switches, Switches
momentary and alternate ~ Approved for Division 2
action Micro Switch Push ~ Hazardous Areas.

Button Assemblies, Burgess Please write for further
have added Front-of-Panel  details.

Burgess Masters of Switchcraft

Burgess Micro Switch Company Ltd, Dukes Way, Team Valley, Gateshead NE11 OUB.
Telephone 0632 (Low Fell)877171. Telex 53-229
London Office ; Eastbury House, Albert Emb. SE1. Telephone 01-7357871
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Racalink means
infernational communications
in any language
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Youwon'tfind it in any
dictionary but the world over it
stands for everything that is
best in HF communications.
Racalink. An advanced
communications system of
modular concept from Racal —
the world'sleading manu-
facturer and exporter of HF
radio communications systems
—and there are over 10 million
ways of building it. One of
these must be right for you.

Because Racal produces a
wider range of HF equipments

than any other single manu-
facturer in the world, we can
custom design Racalink to your
individual requirements. You
can choose from transmitters
of low, medium or high power,
the world's finest receivers,
control and terminal equipment
of great flexibility, a compre-
hensive range of ancillaries
and a host of antenna systems.
Racal systems are in
service in over 150 countries
throughout the world. To share
the advantages of using the

Racal...the communications people

world's finest HF communica-
tions equipment,take the Racal
course oninternational com-
munications and add Racalink
to yourvocabulary. Communi-
cate withRacal, today.

RACAL
COMMUNICATIONS
LIMITED, Western Road,
Bracknell, Berks, RG12 IRG,
England. Telephone: Bracknell
3244. Telex: 84166. Telegrams:
Racal Bracknell

[RIAIC/AIL |

The Electronics Group



with the GEC
upperb

you can!

vi

- a0 \ r.A\ B0 ; S i

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

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

to cope withupto eight
ata timeineach direction?

= %

For high density routes, the GEC

6-8GHz semiconductored microwave
radio equipment can accommodate up to
eight radio bearers in each direction of
transmission, using a single antenna.

microwave system e ho econon

up to 16 x 960 high-quality speech
channels in the same frequency spectrum.

GEC MICROWAVE TYPE 68R3A

IBBS0A



e Over 35 countries already rely on
GEC L'ncompex GEC Lincompex to bring the quality
Alrecdy proved in procﬁce of HF radio telephone circuits

up toline transmission standards.

In over 35 Counh'ies cos Now, you, too, can increase your
4 revenue from long-distance HF radio
Can Increase circuits with GEC Lincompex.
Developed from a British Post Office
revenue from your ..o
, ~ ] Improved signal-to-noise ratio
Iong-dlSta nce [ Substantial reduction in fading
4 [ Constant loading of radio
H F radlo transmitter
) o [ Quiet'no-signal’ periods to ease
CerUIfS, too ! the flow of conversation
[ Higher traffic handling capability
O Elimination of singing suppressor

Compiessed
speech

oc
conteol
signals

control
lone

Transmit

Receive

1]
o e e —— oc conlirol

o0 * control Tone

signal

From
Conpressed HF radio
=l o speech Teceiver

5(‘3‘ C) Takes telecommunications into tomorrow
GEC

TELECOMMUNICATIONS LTD, OF COVENTRY, ENGLAND.

A Management Company of The General Electric Co. Ltd. of England. T
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75% of all the insulating laminate used in the British Telecom Industry
IS OUrs.

FORMICA

industrial laminates

Manufactuiers of FORMICA Glass Epoxy, Paper Phenolic and Polyester Glass Laminates.
Formica Limited, Coast Road.North Shields, Northumberiand. Telephone: North Shields 75566 (STD code 08945).

*FORMICA is a registered irademark
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A brief message to explain

100 BAUDS EASILY SWITCHABLE TO 50 OR 75 BAUDS. SEMI-ELECTRONIC.
5 LEVEL CCITT PLUS., SIEMENS RENOWNED RELIABILITY,

P.S. NOW AVAILABLE ON SHORT DEL IVERY.

technical information. If you don’t need all

the facilities built into the T150, ask for details

onour 1100. - : _
If you need even more than the T150 offers —

for example up to 22 characters per second,

or a teleprinter that's also specially designed as a

computer terminal - then ask about our T200.
Siemens Limited, Great West House,

Great West Road, Brentford, Middlesex.

Telephone: 01-568 9133. Telex: 23176.




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

Welve gﬁt another

think coming.

The latestthinkfromTCLis ~ Today we offer you re- project. A full layout design
already on its way. A bigger- search and planning assis- service. And total control of
than-ever capacity in the tance with your next cable manufacture and installa-

world’sfirst 18-tube coaxial tion — both in the develop-
cable — produced for The ment areas throughout the

Post Office. world and at our factory in
It's all part of our total Dagenham.

expansion in service, in If you'd like us to think

supplying cable and cable about your particular cable

know-how. problem, contact us.

Telephone Cables Ltd., Dagenham, England. Tel: 01-592 6611. Cables: Drycore, Dagenham. Telex 896216
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COVER: A volunteer at the Post Office Research
Station in London takes part in an exercise to

help determine the best lay-out for the rows of
numbers on push-button telephones, including a
modet which is going on trial this summer

(see page 2). The volunteer keys a series of
numbers on each “instrument’’, all of which

differ in size and arrangement, and speed and
accuracy of operation are measured by a computer.

Emergency control for
London ambulances: page 4

How the business plans
for its future: page 7

The changing role of
the supervisor: page 10

Boost for the phone in

a car service: page 13

Twin cableships join

the fleet: page 15

Why do you hear so much
about data? page 18
How management learns
to manage: page 20

There is more about this type of research on the

centre pages, illustrated in colour.

QUOTES:

6 In the technology of long-life, high-
performance transistors the Post Offfice

has giwen Britain a commanding world

lead. This development has played a major

role in providing a means by which people

can communicate easily and

cheaply on a global scale.

Mr Edward Fennessy, Managing

Director Telecommunications.

This was the culmination of many

years of brilliant and painstaking
work of teams under the personal direction
of Dr 7. R. Tilbnan, led by Mr ,
M. E. Holmes and Mr D. Baker.
Mr John Bray, Director of Research.

Telecommunications in
Australia: page 24

New headquarters for
Wales : page 27

Selling telex - the
local campaign: page 28

Miscellany : page 31

Book reviews: page 33

ROYAL AWARD

A NEW FLAG flies proudly over the
headquarters of the Post Office Research
Department. It carries the symbol of the
Queen’s Award, presented for outstand-
ing achievement in industry, and won
this year by the research team which has
produced an ultra-reliable transistor for
undersea telephone cables.

The award has been won for “tech-
nological innovation” in the design,
development and production of high-
quality transistors which have made
possible enormous improvements in
international communication. These
vital components are capable of working
to standards of performance and re-
liability never before achieved. The
research team has also perfected a pro-
cess for manufacturing the transistors,
each a chip of silicon about the size of
a pinhead, to these extreme and consis-
tent standards.

The transistors have been designed to
work non-stop without failure for at
least 25 years. They are a key part of the
repeaters which boost telephone signals
along thc submarine cable, and the
improvement achieved in their perform-
ance has dramatically raised the call-
carrying capacity of these international
links. The most modern submarine
cable systems carry more than 1,800
telephone conversations simultaneously.

This compares with a capacity of only
about 100 circuits in the early 1960s
when work on the new transistors began.
Now cable of even greater capacity — up
to 4,000 circuits — is on the way.

The quality of the transistors not only
determines the capacity of the cable, it
also affects the cost. Today the cost of
each telephone circuit on a submarine
cable is only one eighth of what it was
IO years ago.

In pioneering the transistor produc-
tion process (described previously in
these pages in Autumn 1969 and Winter
1971) the Post Office has established a
manufacturing unit at the research head-
quarters in Dollis Hill, London. In
clean-room laboratories, where the air
is filtered free of all contamination,
transistors arc subjected to rigorous
reliability tests. In the ten years of their
use none has failed in any submarine
cable system.

The advances achieved by Post Office
research, backed by Uk industry and
honoured by the Queen’s Award, have
been a major factor in enabling adminis-
trations throughout the world to keep
pace with the exploding demand for
international telecommunications ser-
vices, and have helped to stabilise and
even cut their costs.

See picture page 31.




OF ALL THE changes which advanc-
ing technology has created in telecom-
munications over the years the humble
telephone dial has remained somewhat
aloof from it all. Time and technology,
however, have caught up with it. This
summer a marketing trial will introduce
to customers in nine Telephone Areas a
new instrument, the Keyphone, which
represents the most fundamental change
inthe ordinary telephonesince the inven-
tion of the dial. Although very like the
existing modern telephone in shape and
size, the Keyphone is instantly recog-
nisable — it has no dial. Instead it has a
keypad containing ten numbercd keys. -
Its simple touch action has a number of
advantages over the rotating dial. It can
be used with less effort and is very much
faster to operate, making it easier for
long sTb numbers and even longer
international (1sp) numbers to be keyed
before the fallible human memory has
forgotten them. This should reduce the
risk of “dialling” error, one of the most
common causes of misrouted calls.
Keyphones have been described as the
“phones of the future”, and later ver-
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sions will be ideally suited for operating
to the fast switching systems to be
brought into service towards the end of
the seventies. Eventually it may com-
pletely replace the dial telephone. But
already technology has made the Key-
phone’s high-speed keying operation
compatible with the slower electro-
mechanical Strowger switching systems
which will continue to be a vital part of
the telephone network for years to come.
More important this has been achieved
in a way which makes the possible wide-
scale introduction of the new instrument
an economically attractive proposition.
Because the Keyphone allows digits to
be keyed at a very fast rate, equipment
is needed which accepts the electronic
pulses from the keypad at the fast rate,
stores them and subsequently transmits
them in a form and at a speed acceptable
to the electromechanical equipment.
On all experimental models until now
this equipment has been both bulky and
expensive, and has also required a power
pack sited close to the instrument.
Modern semi-conductor technology
however, has reduced the electronic

store to miniature proportions. All the
electronic circuitry and components
needed by the new Keyphone to enable
it to work to the Strowger systems is con-
tained within the instrument itself; it is
completely self-contained. The Key-
phone can be provided on direct and
shared lines and all types of private
branch exchange extensions as well as
the most popular extension plan arrange-
ments without any special exchange
equipment.

Compatibility with Strowger equip-
ment is achieved by storing the keyed
digits and re-transmitting them as loop/
disconnect pulses at 10 pulses per
second (pps) — the normal rotary dialling
speed. The electronics of the trial instru-
ment are built around two Mos (metal-
oxide semi-conductor) integrated cir-
cuits. These and associated electronic
components are mounted on the rear of
the keypad. One integrated circuit stores
up to 18 keyed digits ; the other provides
the timing waveforms for the loop/
disconnect pulses. Pulsing out at topps
begins as soon as the first digit is keyed
in and continues, with interdigital pauses
of 8oo milliseconds, until the store is
empty. A mercury-wetted reed relay
transmits the pulses to line and a dry-
reed relay provides the ‘“‘off-normal”
function.

Power for the keypad is supplied from a
nickel-cadmium battery which is housed
within the instrument. This is charged
when the telephone handset is on-hook,
either from the local private branch ex-
change power supply or a locally sited
power unit. On some installations power
comes over the telephone line from the
exchange battery. In this case an addi-
tional electronic circuit is fitted inside
the Keyphone to disconnect the battery
automatically when the linc is to be
tested from the exchange. It is envisaged
that later the need for a battery will dis-
appear with improvements to the keypad
electroniccircuitwhich will enable power
to be drawn from the line during pulsing.

New problems arise for Keyphones in
the longer term, and it has been recog-
nised that the ability to key numbers
quickly should be combined with the
inherent fast switching capabilities of
newer exchange designs to reduce call
set up times and achieve economies in
switching and line plant. In this connec-
tion the Keyphone Working Party, the
inter-departmental group set up in 1971
to ecxamine the technical and commer-
cial aspects of the instruments introduc-
tion to the public network, is also study-
ing the development and capital expen-
diture implications of a multi-frequency
(MF) Keyphone system. Digits would
be sent in the form of audio tones direct



to receivers in the public exchange to
operate local fast switching equipment,
where provided, and later on fast inter-
exchange signalling systems.

This type of Keyphone promises other
advantages; for example since each digit
keyed would be recognised at the
cxchange control equipment by its
individual audio tone the use of extra
buttons on the keypad would enable
additional services to be provided with-
out affecting level codes. Thus by simply
pressing button 11, say, followed by a
discrete access code, a customer could be
immediately connected to an automatic
call transfer service.

The dual approach adopted by the
Keyphone Working Party recognises the
nced to develop the potential of newer
switching systems, but also the fact that
Strowger systems will be in the network
for many years to come and that custo-
mers will require Keyphone facilities
regardless of the type of cxchange serv-
ing them.

The current marketing trial is on a
much larger scale than with any pre-
vious launch of new equipment. Over
3,000 Keyphones will be made available
in the nine Areas involved. The market-
ing exercise has included a Product Trial
in which the technical performance of
the Keyphones has been evaluated
under normal working conditions. This
has been done by providing the Key-
phone to specially selected customers in
London Telecommunications Recgion
South Area and in Southampton who
will have the new instrument provided
free of charge for a period of three
months. The performance of these
instruments and the reactions of their
users will be closely watched and
evaluated.

The prime requirement of the main
market trial is to assess customer accep-
tance of Keyphones as measured by the
nature, extent and distribution of de-
mand. This information will allow fore-
casts of future Keyphone penetration to
be made and ordering levels for the short
term established. This part of the trial
will be held in London Telecommunica-
tions Region’s City Area, in Exeter,
Manchester Central, Preston, Notting-
ham, Leicester and Peterborough as well
as the two Areas being used for the
Product Trial. They have been chosen
to give a close replication of the national
profile and take account of Regional and
other variations.

Customers will, from late Summer, be
offered Keyphones as an addition to the
product range at a tariff of £5 connec-
tion charge and £3 quarterly rental.
Information collected will include an
analysis of sales to business and residen-

tial customers classified into socio-
economic groups, business classification
and types of installation together with an

assessment of the effect of sales of related-

items, for example Trimphones and
Repertory Diallers. From post-sales
questionnaires customers’ opinion on
the attraction of the product, its utility,
reasons for purchase and overall value
for money will be sought. Customer
satisfaction with performance and re-
action to post-keying delay (the interval
between the end of keying and receipt of
a service signal) and future require-
ments for keypad facilities on other
products will also be investigated.

A special feature of the marketing trial
is the invitation to several organisations
representing handicapped members of
the community to nominate members

AL

The Keyphone is completely self-contained. All the electronic equipment
required to convert the keyed numbers into conventional telephone signals is
contained within the instrument itself. Below: The keypad has been removed
to show its reverse side which holds the minute MOS chips.

who are telephone users for inclusion.
This will allow their reactions to be ob-
tained and an assessment made of future
sales to this special sector of the market.
In addition a separate exercise is being
held among the business communities
in an attempt to identify the future
use of Keyphones in the field of data
transmission.

If, as expected, the marketing trial
shows a requirement for the Keyphone
concept, even without fast switching
facilities, the Post Office will be progres-
sively introducing Keyphones to a wider
public from Summer 1973.

Mrs M. T. Bark is a Senior Sales
Superintendent in Marketing Department
at Telecommunications Headquarters with
responsibilities for Keyphone instruments
and their introduction.
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A NEW ambulance control centre, em-
ploying one of the largest control systems
of its kind in the world, will open in
London this autumn. The centre, which
relies to a great extent on the telecom-
munications equipment provided by the
Post Ofhce, is capable of coping with up
to 2,000 distress calls a day. Thatis every
999 emergency call for an ambulance in
the Greater London Council area which
covers a population of nearly eight
million people. The centre’s staff will
have at their disposal any one of over
1,000 ambulances, many of which will
be scattered over a wide area.

Staff in London Telecommunications
Region’s South Central Telephone Area
have been employed on the project for
over four years — a time factor which is
indicative of the size of the task.

The new system provides for the first
time a control organisation purpose-
built to meet the demands of the London
Ambulance Service. It replaces what
was a legacy from the past — an amalgam
of several systems opcrated by the old
London County Council (Lcc) and the
County and Borough Councils around
London when each was responsible for
its own ambulance service. All of these
were brought together by the creation of
the Greater London Council in 1965
and resulted in the establishment of a
main control at Waterloo Road, SEI and
four divisional controls at Camden, Ken-
ton, Ilford and Bromley. The main con-
trol dealt with emergency calls from the
old rLcc area and the Bromley division.
The other divisions were responsible for
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emergency calls in the remainder of the
Greater London Council area and for
general service work such as the advance
booking of ambulances and the carrying
of patients to and from hospitals, railway
stations etc.

The new centre, which is also in
Waterloo Road, has responsibility for all
distress calls. This centralisation of con-
trol for the vital emergency services will
make for a much more efficient opera-
tion. It will also leave the four divisional
controls free to deal with the general
service work.

The emergency control is divided into
three sectors, each responsible for a
specific geographical area. Each sector
operates up to 10 key and lamp units of
from 92 to 112 circuits on which all in-
coming calls are received and cight huge
288-circuit units enable Controllers and
Assistant Controllers to monitor all calls
as they come in to ensure that none is
delayed. Incoming distress messages are
taken by receivers (one man to each key
and lamp unit) who pass them by con-
veyor belt to the Controllers. With the
aid of an electronically operated map-
board Controllers can see at a glance an
ambulance’s location and availability.
A steady red light on the map signifies
that an ambulance is busy; flashing red
means almost ready ; steady green indi-
cates ready for action and a flashing
green light that the driver is returning to
his station. The Controller can then
decide on the best course of action and
his resulting instructions are also passed
by conveyor belt to despatchers for on-

ward transmission to ambulances over
radio or private wire circuits, A special
facility on the 60o-circuit key and lamp
units enables any incoming distress call
to be extended direct to a doctor when
this is considered necessary. There is
too an inter-communication system be-
tween Superintendents, Controllers and
Assistant  Controllers and a mobile
street index trolley to facilitate the loca-
tion of any given address.

The system has also allowed special
procedures to be set up in the event of
a major disaster. Should a large scale
emergency occur in one sector normal
emergency traffic can be switched to the
others leaving the sector concerned free
to bring all its facilities to bear on the
job in hand.

In the case of an emergency near
London’s Heathrow Airport, the ex-
pected location of the incident in one of
eight specially designated areas will be
signalled to the main control and also
to six nominated ambulance stations
around Heathrow. Ambulances will then
be put on standby to await further
instructions.

The 105 exchange lines provided have
been spread over three exchanges to
guard against system failures and these
lines are divided into separate groups for
incoming emergency calls, incoming
ambulance calls, incoming press calls
and outgoing calls. These lines are
accommodated on the §7 key and lamp
panels together with 97 private circuits
to the four Divisional Controls, 74
ambulance stations, police, fire brigade

These pictures show what happens when an
emergency call for an ambulance is received in
the new control centre. 1. The call is

K answered at a key and lamp unit and the officer
writes the vital details on the facsimile
equipment in front of him. 2. This equipment
reproduces the written message automatically
on similar equipment in front of the

Controller, who can also monitor the telephone
call on his key and lamp unit and if

necessary cut in to seek further information.
By studying the electronic mapboard, which
pinpoints the positions of all ambulances,

he can then decide which one can be directed
to the accident in the fastest time. He then
passes his instructions on a conveyor belt

sited between the rows of key and lamp units
to a dispatcher. 3. The dispatcher relays the
message over private wires to one of London’s
76 ambulance stations. Alternatively, the

message can be relayed by radio to an ambulance
on the road if it is available. Whichever method
is used the Controller’s instructions are

passed back to an ambulance-movement planner
who, by the touch of a button, will bring the
positions of the ambulances plotted on the
electronic mapboard up to date.




DistinCtions
for two
directors

Two Telecommunications Direc-
tors, Mr John Bray of the Post
Office Research Department and
Mr John Whyte of Operational
Programming Department, have
been awarded important academic
and scientific distinctions. Mr Bray
has been appointed a visiting Pro-
fessor in the Department of Elec-
tronic and Electrical Engineering,
University College, London, and
Mr Whyte a Vice President of the
Royal Institution, the learned scien-
tific society.

Both men have made important
contributions to modern telecom-
munications. Mr Bray helped pion-
eer inland microwave systems and
inter-continental communication by
satellite. He led the uk team which
developed the satellite earth station
at Goonhilly, Cornwall, a design
which has proved so effective that
it has been used as the basis for
satellite earth station design
throughout the world. He has been
Director of Research since 1966.
For his lectures at University
College Mr Bray is taking as his
theme the future of telecommunica-
tions and its increasingly important
influence on society.

Mr Whyte, a leading figure in the
establishment of digital communica-
tions, has worked on a number of
important research projects. He
spent some years with the Treasury
in charge of Government comput-
ing, and returned to the Post Office
with special responsibility for long-
rangc studies.

He became Director of Operational
Programming last year.

Mr Whyte

Mr Bray

o

Technician Terry Smith at work on one of the 288-line key and lamp units
later installed at the ambulance centre. All the units were wired and built at
the South Central Telephone Area’s workshop.

headquarters and certain hospitals.
Timing devices associated with all in-
coming circuits provide a slow flash on
normal calls and a fast flash on emer-
gency calls. Unanswered calls switch to
the fast flash after 20 seconds. Post
Office land lines also provide access to
the Ambulance Service radio transmit-
ters in the Greater London area and
Controllers and Assistant controllers
will have access to these via their key and
lamp pancls.

Five telex circuits linking the control
centre to the national telex network and
a battery of private wires for facsimile
transmission links between the centre
and all the London hospitals have also
been installed.

In addition a paBx4 is being provided
for administration purposes with 23
exchange lines and 150 extensions, one
third of which will appear on the key
and lamp panels.

Because of the importance of the con-
trol centre the Greater I.ondon Council
have provided a diesel engined standby
generator in addition to the usual Post
Office battery capacity.

If all this gives the impression of a
very complex, high speed control organ-
isation that is exactly what it is, and
purpose made for what is after all a very

special job. Very little is standard.
Almost everything has had to be speci-
ally designed including all the key and
lamp units and theirassociated relay sets.

Some idea of the work involved can
be gleaned from the fact that an Inspec-
tor and 24 technicians were engaged full
time on building and wiring these units
from February 1970 in a workshop set
up specially for the purpose. Terminat-
ing cables on the Main Distribution
Frame took from December 1970 to
April 1971 - in all over a quarter of a
million wires and about 10,000 jumpers.
One large 288-circuit key and lamp panel
has 1,600 wires and took about three
weeks to wire up. The scale of stores
ordering can be judged from the follow-
ing items ~ 31,000 yards of switchboard
and power cable, 237,000 yards of single
wire and 2,300 relays.

Both in complexity and size the task
has resembled an exchange construction
job but in fact it has been carried
through entirely by installation staff,
many with very limited Post Office
cxperience.

Mr A. H. Price is Deputy Telephone
Manager in charge of planning

in South Central Area of London
Telecommunications Region.




Planning
for growth
and change

K C Grover

The Telecommunications Business
has always done more than o
most major organisations to plan
for the future. This is the first

in a series of articles which 5
will describe how the Business L |
plans to meet the challenge of
telecommunications growth and
technological change, and how
business planning machinery and
techniques are being developed.

ON A typical working day the telephone
system carries 40 million calls — 60 per
cent more than five years ago. Over this
period the number of exchange connec-
tions has been increased by more than
45 per cent to 10 million, and overall
there are now more than 16 million
telephones in use. The telex and data
transmission services are growing rapidly
in scale and scope, and other ancillary
and private circuits are expanding fast.
In the last financial year £1,350,000 was
spent every day in replacement and ex-
tension of the system; double the amount
spent five years ago.

The Post Office investment programme
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is the largest in the UK. Growth on this
scale has seldom been achieved in any
field and will continue throughout the
seventies, but within current planning
horizons the market for the long-stand-
ing basic telecommunications services
will “turn over” and the Business will
enter an era of developing new markets.
Business Planning means more than
merely reacting defensively to the forces
impinging on the Business; it involves
looking ahead positively so that oppor-
tunities can be seized.

To have the right amount and kind of
plant in the right places ready to meet
demand on time, and the right number

of staff recruited and trained ready to
extend, maintain and service the grow-
ing system is a complex operation. It
requires the closest liaison and co-
ordination involving headquarters de-
partments and field management. Too
much, too soon, and in the wrong places
inflates costs and weakens the financial
viability of the Business. Too little and
too late will put into jeopardy service
to the customer.

The Business operates in over 6,000
separate market places, and the pros-
pects in each of these have to be separ-
ately assessed. Expansion of the system
has to be carefully planned well ahead
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of needs to allow time for development,
design, manufacture and installation of
all the items involved.

The economic alignment of resources
to needs is particularly crucial in an era
of rapid growth and technological
change. Moreover, commitment to ex-
penditure some years in advance in an
inflationary climate, when the Business
cannot be sure how cost and price rela-
tionships may change, raises difficult
financial issues. Inevitably the planning
problems of a nationalised industry with
a high level of investment are particu-
larly acute and call for a very high level
of integrated managerial skill. The Brit-
ish Post Office faces another particularly
critical planning decision. Within the
longer-term planning horizon, the pre-
sent high rate of growth of exchange
connections will ease. By the early 1980s
three-quarters of households in the UK
will have the telephone. Well before this,
however, it will be necessary to start
replacement of the widely used Strow-
ger-type exchange equipment by more
advanced equipment offering wider
facilities and a better quality of service
to future telephone users. The nature,
timing and pace of such a major re-
investment in the existing system has
yet to be decided, but gradually future
planning will be directed less to meeting
explosive growth and more to economic
re-equipping of the switching system.
8
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Although inevitably planning effort is
concentrated on the provision of the
dominant telephone services, growing
attention is also directed to other poten-
tial or developing services. Such services
may take up a disproportionate share of
the total Business Planning effort, but
may be extremely important in meeting
the special needs of particular major
users and will contribute increasingly to
the future servicing of industry and
commerce. They may sometimes prom-
ise an exciting future and catch the pub-
lic eye and imagination.

Business planning is concerned with
the provision of resources of all kinds to
meet customers’ needs from the immedi-
ate future to decades ahead. Its most
distant horizon is the possible social,
economic, and technological environ-
ment in thirty or more years time. Pre-
dictions must be made about the size,
shape and nature of the telecommunica-
tions services people will want and
account taken of technological resources
that are likely to be available. Its nearest
horizon is tomorrow or the next few
days and is concerned with the alloca-
tion and deployment of the resources
which are available to meet a range of
immediate needs of varying priority.

Telecommunications Long Range
Studies are directed to the more distant
development of the system. They are
concerned with the future technological,

Future (30* years)

social and economic environment in
which the Business will be operating.
They seek to identify possible changes
in the telecommunications facilities
which people will want, often before
they will have recognised these for them-
selves. Important studies in this area are
those concerned with identifying the
probable course of technological change.

In approaching order of timescale next
comes strategic planning, concentrating
on the demands for the services over the
next ten years, and the resources needed
in terms of manpower, buildings, plant,
equipment and money. A ten-year Tele-
communications Business Plan mov-
ing forward one year annually is being
developed to formalise the evolving
strategic planning and to provide a stable
basis for medium-term commitment, Its
purpose is to set the broad course of
growth and change to which planning
should be directed. It does not predict
precisely year by year the level of
growth or the resources needed. Only
when a signified change in the assump-
tions on which the Business Plan is
based is confirmed is the plan changed

The development of a strategic plan is
highly complex; it is the outcome of
assumptions and predictions with vary-
ing degrees of confidence, and, in some
instances about events and conditions
over which the Business has no control
and little influence. Some of the assump-
tions are highly significant and crucial to
the realisation of the Plan. The Busi-
ness must respond to commercial, en-
vironmental, economic and technical
changes as they occur, and anticipate
trends of the future. The Business must
constantly seek to plan the nature, mag-
nitude and use of its resources to supply
customer service at reasonable cost
while at the same time having regard to
its own demands on national resources.

A Business Planning model is being
developed to enable the effects of vary-
ing the fundamental assumptions more
easily to be assessed and quantified. The
results are sufficiently precise to deter-
mine the extent to which variations of
these critical assumptions could be
tolerated without throwing the Business
off course; on the other hand less critical
assumptions where inaccurate predic-
tions would be less likely to require
major changes in planning decisions can
also be identified.

Next in descending order of time-
scale comes the Investment PPlan, the
tactical planning for investment in addi-
tional resources for the next five years.
The Business must decide in detail year
by year for five years ahead how demands
for its services will grow, and what it
needs in the form of physical assets,




working capital and manpower. It must
decide what its income and expenditure
is likely to be and how much of its
capital requirements can be financed by
the Business. Finally it must decide how
much it will need to borrow from its
bankers — the Government - to enable
its plans for investment to go ahead.
Details of the investment programme
and the overall Business and financial
prospects are reviewed every four
months subsequently.

Finally short-term plans must be made
for the effective and economic use of the
resources available or which can be
obtained at short notice during the next
twelve months or so, and achieve the
standards of service to its cuStomers
which the Business has set itself These
are being developed as an Operational
Plan for the Business as a step to-
wards budgetary control and thus
accountability.

This article has no more than outlined
the approach to planning for the future
in the Telecommunications Business. In
future articles writers will describe in
greater depth how the planning mach-
inery works in practice, and particularly
the changes being made to meet the needs
of Corporation status and the challenge
of growth and technological change.

Mr K. C. Grover is Head of the recently
formed Business Planning Division in
Telecommunications Headquarters.

The planning environment

The Post Office’s Speaking Clocks in
London and Liverpool have been over-
hauled after working non-stop night and
day for eight years answering time checks
from callers from all over Britain.

Work on the two London clocks was
completed early this year and overhaul of
the two Liverpool clocks has followed.
During the overhaul period each of the
installations in turn has provided the
“dial-the-time” service for the whole of
the country with a temporary clock
installed in London acting as standby.

The Speaking Clock service was intro-
duced in 1936 and is now available to go
per cent of Britain’s telephone sub-
-scribers. In the year up to March 31,
calls to the service totalled a record
331,539,000, an increase of 12 per cent
on the previous year. In the last decade
the number of calls to the service has
tripled.

The time announcements from the
Speaking Clocks are fed into a circuit
network, the London installation serving
centres in the southern half of the
country and the Liverpool one those in
the northern half. Once a day the clocks
automatically check and correct them-
selves against Greenwich Observatory

Time catches
up withthe

Speaking
Clock

time. If the two clocks in a pair become
out of step by more than one-twentieth of
a second or start giving announcements
which differ in any way, both clocks are
automatically taken out of service and
the other centre supplies the whole
country until the correction is made.
The present clocks, which replaced the
originals in 1963, use magnetic recordings
because conventional magnetic tape is
unsuitable — both the tape and the replay
heads would wear out too quickly. The
time announcements are therefore record-
ed on a magnetic recording material

consisting of a homogeneous mixture of
synthetic rubber (neoprene) and mag-
netic iron oxide. Neither this material
nor the reproducing heads in contact with
it suffer any appreciable wear over long
periods.

The constituent parts of the announce-
ments are recorded as circular tracks one
sixteenth of an inch apart on a thick tyre
of the magnetically loaded neoprene
stretched over a brass cylinder, which
rotates at constant speed. A total of 79
phrases are recorded on the drum; the
first track carries the phrase ‘“at the third
stroke”’, the next 12 tracks carry the hours
“it will be one” to “it will be twelve”,
then 60 tracks have the phrase “o’clock”
and the minutes “one” to “59” recorded
on them. Finally there are six tracks for
the seconds announcements, ‘“‘and ten
seconds” to “precisely”. Twelve replay
heads reproduce the announcements from
these constituent parts.

With the current overhauls completed
the announcements to be heard will be
fresh recordings from the master tape
which was made in 1963 by the Post
Office’s “Golden Voice” girl, Miss Pat
Simmons, an assistant supervisor at
Avenue telephone exchange in London.
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Changing
role of the
supervisor

D A Andrews

1917 — Birmingham Central exchange. The supervisors
stand behind the operators in a strict ratio of numbers.

1927 — Victoria exchange, London.
1953 — Stoke on Trent exchange.

1972 - Cordless switchboards and carpeted floor at
Fleet Building, London. The supervisors have desks
between each double line of boards, and no longer
patrol continuously behind the telephonists.

BY ANY STANDARD the telephone
operating service of the Post Office is a
major industry and will remain so. The
inland services employ a staff of 44,500
at about 400 public exchanges through-
out the country. Of these staff 6,000 are
supervisors who play a key role in the
day to day operation of the services.
Over the years, as the business has
modernised its methods and equipment
and new operator techniques have been
introduced, so the supervisor’s role has
changed considerably.

In the early days, in the manual
exchanges and even in the early auto-
manual exchanges, they played a vital
part in maintaining the quality of the
service. Over the whole range of traffic
and staffing levels they had to ensure
that telephonists were located at operat-
ing positions to give the best traffic
coverage, and had to draw attention to
calls that had waited longer than the
majority for an answer.

Supervision was strictly authoritarian.
The supervisor patrolled behind the
cight telephonists in thc scction for
which she was responsible. None could
leave her position without permission.
By the €arly 1950s automatic telephony
began to alter the nature of the job.
Because subscribers could now dial to
numbers up to 15 miles away operators
incrcasingly had to dcal with the more
complicated calls, and supervisors found
themselves helping much more with
the technical aspects of telephone
operating in addition to their other
duties. By 1960 trunk mechanisation,




an increasing use of sTD and cordless
switchboards had arrived. It was clear
that, with operator traffic concentration
and increased availability of calling
signals to telephonists, telephone oper-
ating would change almost out of
recognition.

To bring first-line supervision up to
date with an automated telephone
service the Ray scheme was introduced.
It had developed from a report on
telephony in the usa by a Post Office
team under Mr F. 1. Ray, then Director
of Inland Telecommunications. Its
principal intention was to provide tele-
phonists with a sense of identity which
before had been lacking, certainly in
those exchanges which had become very
large units. Previously telephonists on
recruitment had been sent to wing
training schools and on return to their
exchanges were placed on a rota with a
considerable number of other telephon-
ists. Some certainly felt that they were
no more than cogs in a very large
machine. To give them that missing
identity the Ray scheme attempted to
make the Assistant Supervisor a focal
point in automanual exchanges by giving
them control of a group of telephonists
for whom they would be responsible
from recruitment onwards.

Although attractive in principle the
scheme had its shortcomings. The
high staff turnover at many of the
larger exchanges resulted in some
Assistant Supervisors being employed
almost continuously on training and
made it difficult to keep a comparatively

small group of telephonists stable for
long enough to maintain a group iden-
tity. Nor was a detailed scheme ever
worked out for night staff, whose hours
of duty and attendances make local
training and grouping difficult. By

1967 these difficulties had become so
acute that extension of the Ray scheme
was suspended and, early the following
year, a working group consisting of
member unions and management was
set up to consider the problems and
devise means of overcoming them.

By this time it was becoming clear that
the reduction in first-line supervisor
involvement in the direction of the
actual process of call connection as a
result of STD was affecting the relation-
ship between supervisors and tele-
phonists. This was particularly true of
exchanges where the ratio of section
supervision had remained at 1:8. Some
members of the supervisory grades
themselves were of the opinion that they
were under-occupied and telephonists
felt that the presence of a supervisor
continually behind them was oppressive.

Against this background the working
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group felt that as the direct involvement
of first-line supervisors in telephone
operating diminished their role was
becoming increasingly that of training
and organisation, The Exchange Super-
vision and Training Scheme was there-
fore developed. This divides the first
line supervisor force into operational
and training complements, each related
to needs at individual exchanges.

The ratio of first line operational
supervisors to telephonists has changed
to 1:16. With the reduction of the first
line supervisor’s direct involvement with
telephone operating the need for minute
to minute direction of telephonists has
been greatly reduced. Provided that
duty rotas are carefully organised and
telephonists know clearly when they
are to come on duty, the time of their
breaks, and when they should leave,
little detailed direction is needed; and
so long as absences from the switch-
board are kept at a reasonable level
there is no reason why telephonists
should get prior permission. As a
result, and in keeping with their in-
creasing involvement with training and
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organisation, first-line supervisors no
longer continuously patrol behind tele-
phonists but are provided with desks at
which they may sit to do such administ-
rative tasks as are required when their
operational duties permit. This progres-
sive reduction in overseeing does, of
course, put the onus on telephonists to
ensure that they do not leave the switch-
board at a time when their presence is
especially needed, and to work without
detailed direction.

Telephonists are now also grouped
under a Supervisor for personnel pur-
poses such as arranging training, ad-
vising on personal problems and or-
ganisation of duties, etc. Supervisors
also have functional responsibilities for
operating and non-operating work, and
have thus become the focal point at the
larger exchanges. Senior supervising
staff now also have an operational
responsibility in the recruitment of
telephonists. As a result of changing
management techniques which, through-
out the business, have seen the increas-
ing relaxation of detailed central control
of field managers in the deployment of
the resources at their disposal, telephon-
ist recruitment and training is now the
responsibility of supervisory staff under
the exchange officer in charge. As time
goes on there will be an increasing
tendency to assign responsibilities to

individuals and to hold them account-
able for the performance of the work
under their control. To do this effective-
ly entails giving them much greater
personal responsibility in the discharge
of their duties, and as this change is
introduced there will be a need for a
broader training programme for all
levels of supervision.

Perhaps the major changes in the
supervisors’ job, however, will come
from the introduction of the Cordless
Switchboard Systems. The effect of the
Cordless Switchboard System No. 1 for
example has already been felt. Its design
was based upon engineering techniques
available in the early 1950s. Because of
this it has limitations in its arrange-
ments for assembling calls into queues
for presentation to telephonists. In an
exchange of 96 positions calls are
assembled in four main queues, and for
the auxiliary services in up to 13 sub-
sidiary queues. The precise way in
which the queues are arranged in re-
lation to operating positions is deter-
mined by the needs of each exchange.
In general, however, the efficient oper-
ation of the system is greatly dependent
upon the way in which staffing require-
ments are specified by the exchange
superintendent, and the efficiency with
which supervision allocates staff to
positions and makes adjustments to

An Operational Supervisor at her control console in Fleet Building.

meet short term variations in traffic
levels. Thus, although because of the
use of queues the direct involvement of
first-line supervision in call connection
is very limited the influence that skilled
location of telephonists can have on
quality of service is almost as great as
at a manual exchange. Exchange super-
visors have had some difficulty in
making the adjustment back to what
are essentially manual exchange staffing
techniques.

The number of exchanges to be equip-
ped with the css 1 is to be limited and
development concentrated on the Cord-
less Switchboard System No. 2 which,
with its use of a single queue system,
will further reduce the necessity for
direct operational supervision.

The css 2 will have a considerable
effect on supervising staff. At the present
time, for example, automanual switch-
boards are located at points determined
by the economics of network design;
location having been decided on this
basis, size has been dictated by demand
for service at that point. As a result
centres are widely dispersed and vary in
size between about 10 and 6oo staff.
The problems involved in fitting a
common supervisory and complement-
ing organisational structure to a service
employing three fundamentally different
types of switchboard system at ex-
changes varying in size in the ratio of
60 to 1 and providing service 24 hours a
day are considerable. At exchanges
equipped with css 2, however, there will
generally be between 50 and 100
operating positions. With its advanced
technology the css 2 will also allow for
the first time the setting up of operator
units removed a considerable distance
from the automatic equipment which
they will use. While the siting of the
latter will still be determined by plant
economics it will be possible to house
the switchboard operators many miles
away and at points where staft are most
likely to be readily available. This could
result in large units of operating staff
being some considerable distance from
the Telephone Manager’s Office respon-
sible for their management. It will there-
fore be necessary for operator units
increasingly to become more manager-
ially self-contained. It is a situation
which will require a much greater
integration of operator service manage-
ment and supervision than before.

Mr D. A. Andrews is a Principal Tele-
communications Superintendent in the
Operator Services Division of Service
Department. He is head of the projects
section with responsibility for the
introduction of major changes in
operational methods.




The Post Office’s Car Radiophone service, at present operating in London and
South Lancashire, is to be extended to five other major centres during the
next three years. Birmingham and Coventry will get the service towards

the end of next year and will be followed by South Yorkshire, the Glasgow-
Edinburgh area, Cardiff-Bristol and Newcastle-Middlesbrough. Meanwhile
are-equipped and expanded service has been introduced in London.

Boost for
car phones

“KEEP IN TOUCH” - the phrase
has become a byword of the business-
man. For the executive on the move,
perhaps miles from otfice and associates,
keeping in touch may be difficult. But
for London’s motoring businessmen the
communications problem has been solved
by the Post Office’s Car Radiophone
Service. It enables them to make and
receive telephone calls to and from any
other telephone in the country from
their own vehicle.

The service has always been popular.
It was to cope with the demand and at
the same time to modernise and stream-
line a seven-year-old service that the
Post Office opened a new Car Radio-
phone Service for subscribersin London
earlier this year.

It has a number of advantages over
the present service. From the outset
it will have a capacity of some 700
customers — more than twice that of the
old system - and by the end of next
year or early in 1974 it will be able to
serve up to 1,800 customers. When
additional frequency space allotted for
mobile radiophone services by the
Ministry of Posts and Telecommuni-
cations is fully exploited the ultimate
capacity of the system could be upwards
of 3,000 customers.

For the first time, too, Radiophone
users will be able to make calls to a
number of European countries. Call-
connection times between the Radio-
phone switchboards and the customers
will be considerably reduced — from: up
to 30 seconds on the old system to
under two seconds. Privacy will be
assured since the car sets are designed to
avoid intrusion on engaged radio chan-

nels. Performance in central London
will be improved - an area where in the
past signals have sometimes been of
poor quality because of the density of
buildings, heavy traffic and high elec-
trical noise level generally.

In some respects the new system is
similar to its forerunner. The total
geographical area covered — up to 30
miles from central London - is the same.
The three original radio base stations,
at Kelvedon Hatch near Brentwood
serving the Eastern sector of the service
area, Pimlico Station near Watford in
the North West and Beulah Hill near
Croydon in the South West all remain
although a fourth station near Waterloo
has been added which will provide the
better signals for central London.
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Some major changes have been made
however. For example, the use of 25 kHz
spaced VHF channels instead of the 50 knz
channel spacing of the old system has
allowed a more efficient use of the
frequency spectrum and has contributed
greatly to the increased capacity.

Perhaps the most important change
has been the introduction of the very
much faster selective calling system
which has considerably increased the
amount of traffic which the Radiophone
system can carry. Previously switch
board operators dialled the number of a
wanted mobile subscriber. Digit by
digit the number was converted into a
series of tone pulses and transmission of
the number could take up to 13 seconds.
Often the whole process would have to

This map shows the four base stations used by the London Radiophone

service and the area each station covers.
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be repeated via each of the base stations
in turn until the mobile subscriber was
located. It was a time-consuming oper-
ation which sometimes resulted in
“blocking” of the special radio channel
reserved solely for the transmission of
dialling signals and making it impossible
to call a customer even though speech
carrying channels were available.

With the new system the operator
uses a keypad to transmit the customer?s
number, itself a much faster operation.
The signals from the keypad are fed
into an cncoder which translates them
into a chain of audio tones which are
transmitted at high speed over the
control channel to the threc outer base
stations in turn automatically. The
complete signalling operation takes less
than two seconds, the control channel
being engaged only while the operator
first takes it into use, keys the wanted
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number, and the automatic sending
sequence proceeds. Thus many more
calls per minute may be handled than
with the superseded system.
Development engineers have also en-
sured that switchboard operators will
have much better control overthesystem.
Previously, for example, operators had
no indication that a call had been
received by a mobile until such time as
the customer lifted his handset and an-
nounced his identity. But driving a car,
perhaps on a busy highway, it could be
many minutes before a customer found
it possible to stop and answer. Operat-
ors had often to dial the same number
several times over. The modern car set
designed for the new service auto-
matically acknowledges a call without
the customer having to lift his handset
and operators are given a lamp signal to
confirm that the call has been picked up

Above: The Radiophone control unit
can be fitted into the dashboard or,
as in this car, below a normal car
radio in a console built over the
transmission tunnel. The two knobs
on the right of the unit are for
channel selection and volume control.
Two push-buttons on the left are

for on-off switching and for

calling the Radiophone exchange.

Left: All the transmitting and
receiving equipment needed in
the car is housed inside this
14 in. by 10 in. box in the boot.
It is connected to the aerial
and controlled from the unit
inside the car.

by the car. Previously too there was no
indication that a call had been comp-
leted. Lamps will now also provide
positiveclear down signals. Such changes
have also allowed the introduction of
automatic call timing facilities. With the
old system, timing of calls had to be
carried out manually, the operators
starting and stopping the timing clocks
by hand.

The mobile equipment consists of a
radio transmitter and receiver unit,
usually mounted in the boot, an aerial,
a control unit which may be mounted
under the dashboard, and a handset. The
control unit accommodates an on/off
switch and a green pilot light (the radio
need not be switched off when the car
is not in use since the supply current is
small and the drain on the vehicle’s
battery negligible) an amber incoming-
call lamp, a “call” pressbutton, a




channel selector switch and a “channel
engaged” lamp. A rotary channel-
selector, similar to those on some
household television sets, is used instead
of a row of push-buttons so that the
control unit may be made more compact.

Making a call from a mobile is a simple
operation. The customer has only to
lift his handset, switch to a free con-
necting channel appropriate to the sector
area in which he is situated, press and
release the call button; he cannot
intrude on to an engaged channel, He
will hear ringing tone until the exchange
answers. He then passes his number and
the details of the call he requires to the
operator and is connected.

When a call is made to a Radiophone
subscriber, the exchange operator keys
out the code number and a signal goes
out over the controlling channel. The
mobile equipment automatically ac-
knowledges receipt of the call and causes
the acknowledgement lamp on the
switchboard position to light. In the
vehicle the call lamp glows and the
subscriber receives a briefaudible signal.
As soon as he is able to do so, he lifts his
handset, thus extinguishing the call
lamp, and switches to a free connecting
channel appropriate to his location. If he
cannot answer his call immediately, the
call will not be lost. The operator will
have a record of it and will connect when
the customer calls the exchange.

To give time for the existing Radio-
phone users to change over to the new
system, the old scheme is being gradually
phased out over a period of eight
months. It will continue to operate side
by side with the new system until
January next year when it will be
formally closed down freeing radio
spectrum for the provision of more
speech channels and cnabling more new
customers to take up service.

Subscribers to the original system
were informed of the Post Office’s new
plans last December and were quick to
take up the offer of service on the new
system. At the same time the first 350
on the waiting list - the number which
could be offered service immediately -
were invited to arrange with their
manufacturer for the supply of their
mobile equipment.

London has now becn given a modern
Radiophone network with a potential
capacity which will soon enable the
Post Office to give the service to all who
require it.

Mr D. R. Jovce is an Executive Officer in
Service Department at Telecommunications
Headquarters where he is involved in the
planning and implementation of new
services, including Radiophone.
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Twin cableships
jointhe fleet

The Post Office is to order two new cableships at a cost of about
£7 million. The order will go to British yards and tenders for the
vessels, each of 3.500 tons displacement, will be invited this
summer. Final specifications are now being completed.

The ships will adopt a new technique for loading cable in
containers. Known as pan loading it could reduce turn-round time
at the cable depot from days to a matter of hours. The technique
enables cable to be loaded and unloaded by crane in giant
containers instead of being hauled in and out of cable tanks as at
present. A new cable depot with pan loading facilities is being
built by the Post Office at Southampton docks to serve the
cableships. Fast turn-round times will speed up cable repair work
and keep service interruptions to a minimum,

Each ship will also have a helicopter ianding platform which will
enable vital equipment and stores to be flown to them to speed
repair operations still further.

They have been designed for rough weather work and will be
able to continue repair operations in near gale force conditions -
Force 7 (wind speed 30 knots). Present Post Office cable repair
ships must stop work in Force 5 conditions when the wind speed
reaches 20 knots. The new ships will be 310 ft long, have a 48 ft
beam and a draught of 15 ft 8 ins. They will have a crew of 64,
each with a private cabin, and be able to stay at sea for six
weeks. To evolve the best design a 27 ft long scale model fitted
with all manoeuvring devices was built and underwent extensive
trials at Cowes, Isle of Wight.

There are two existing repair ships, Ariel and Iris, operating
in Continental waters and the larger Alert designed for ocean
repairs and cable-laying.

An Artist's impression of the new cableship.
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There is one factor in the highly technological world of
telecommunications that cannot be ignored — the human
factor. The triumphs of research and development in
telephone equipment end up in the hands of the ordinary
customer and the busy switchboard operator. It is
important that they understand how to use this
equipment, and can operate it efficiently. At the Post
Office Research Department, Dollis Hill, a team of
human factors research engineers are looking into the
problems that arise when people come to grips with
telephone equipment. A small part of their work is
described and illustrated on these pages.

To help achieve maximum operator effi-
ciency at telephone switchboards equipped
with push-buttons instead of dials, tests
are being carried out to establish the best
position for the buttons on the switch-
board consoles. First, however, research
engineers need to know how efficiently
people perform simple tasks — such as the
keying of numbers — with each hand. In
the picture avolunteer, timed by stopwatch,
is re-arranging the blocks from random to
numerical order, first with one hand then
with the other. This and other experiments
have proved that most people find it as
easy to key with their left hand as they do
with their right, although the majority of
people are naturally right-handed. As a
result, switchboard designers will have
greater freedom.
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What is the ideal angle for the dial
of a desktop telephone ? The question
isn't as simple as it seems. To find
out research engineers have con-
structed a series of mock telephones
with dials at the same height but set
at a variety of angles ranging from
the vertical to the horizontal. A
conventional desk was marked out
with normal-working, near-reach and
far-reach ““zones’ as in the picture,
and each phone in turn was switched
from one position to another. The
dialling efficiency of volunteers was
monitored by a computer and, from
analysis, it was established that for
the majority of people the most
convenient dial angle is about 45
degrees. In the far-reach zone a more
vertical angle (about 50 degrees)
has an advantage while shallower
angled dials become markedly more
awkward to use.

Engineers are con-
stantly seeking ways
of improving the de-
sign of telephone
kiosks. Is the dial at
the most convenient
angle for the majority
of people? Is the
coinbox set too_high
or too low for the
average user? In the
experiment pictured
here a volunteer is
being measured be-
fore entering the kiosk
and dialling a series
of numbers which are
back-projected on to
ascreenin front of her.
Each number disap-
pears the instant she
starts dialling, thus
increasing her con-
centration. The test
is then repeated in
adjoining kiosks with
different dial and
coinbox arrange-

ents. Computer
nalysis of the results
as shown that a dial
eight of about 46 ins
nd a dial angle of
bout 50 degrees
ake for easier use
han the somewhat
teeper mountings
ow being replaced.

How do people react to differing conditions during a telephone conversation? To
find out a volunteer conducts a telephone conversation with another person in an
adjoining room while an engineer in a separate studio (right) watches her reactions
closely by means of a closed-circuit TV monitor as he creates or simulates different
line conditions. He can vary the amount of background noise, for example, or by
simulation adjust the length of line between theoretical exchanges and between
the exchanges and the individual callers. The girl registers her opinion of the quality
of conversation on each line by pushing an appropriately marked button on the
console in front of her. The TV screen also enables the engineer to note such detail
as the manner in which she is holding the handset and other equipment allaws him
to determine how loudly she is talking. The photograph in front of the girl is used
to help stimulate conversation. With some volunteers a flow of conversation can be
difficult, and the photograph gives them something to talk about. The overall aim is
to make the telephone as efficient as possible in any given situation.




DATA COMMUNICATIONS repre-
sents only one per cent of the tele-
communicationsbusiness, but it requires
a heavy investment in publicity, custo-
mer education, forecasting and market
research. The projected digital data
network will demand an initial commit-
ment of about £60 million. This figure
is only a small part of the £ 3,000 million
investment over a five-year period for
the telecommunications business as a
whole, but it is considerably more than
the present size of the data communica-
tions business would seem to warrant.
What then is the justification for this ?

The growth of data transmission has
been a remarkable achievement. In 1965
there were only eight modems in opera-
tion. (These are the devices which con-
vert data signals into a form suitable
for transmission over Post Office lines.)
Three years later this figure had risen to
over 1,000 and in March this year there
were 19,000 Post Office modems in-
stalled. Although the United Kingdom
has only 24 per cent of the computers
installed in Europe, it has more data
communications terminals than the rest
of Europe put together. This suggests
either that British manufacturers are
unexpectedly forward thinking in their
undertanding of the potential of data
transmission, or that services available
to UK customers are very much more
extensive than those available in Europe.
It is probably fair to say that the Post
Office has earned this European pre-
eminence in data communications.

In 1968 the Post Office commissioned
areport from Scientific Control Systems,
Ltd (scIcoN) on the future requirements
for data transmission in this country.
scICON forecast a rapid growth which at
that time the Post Office was not geared
to meet.

Although a great deal of technical pro-
gress had been made, there was very little
knowledge of the services customers were
likely to need and how to provide them.
It was decided as a result of this report
and internal researches to set up a
separate marketing division ~ the Data
Communications Division - whose
responsibility would be to cater for
customers’ needs in the short term and
to plan for long-term rationalisation of
data transmission services.

An immediate problem facing the
-newly created Division lay in staffing.
There was a good deal of expertise avail-
able in the field of telecommunications
marketing, but little in marketing data
communications specifically. It was
realised from the beginning that it was
necessary to recruit directly staff who
had served at least a two-year period
in the data processing industry, and
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The advertisements reproduced on these
pages illustrate the emphasis that is
being placed by the Post Office on the
marketing of data communications
services. This article asks . . .

WHY IS DATA
DIFFERENT??

R Cosgrave and G E Russell

whose understanding of the computer
world would give them a basis on
which to graft a knowledge of communi-
cations. It was intended, and this has
proved successful in practice, that the
combination of professionals from the
computer and the telecommunications
fields would provide a hybrid Division
with a cross section of the necessary
skills. Simultaneously a great deal of
effort was put into setting up intensive
training courses in data processing, tele-
communications, data communications
and business appreciation to enable all
members of the Division to operate
knowledgeably in the computer world.
It became clear at an early stage that
there were serious problems. For ex-
ample, forecasts were likely to be erratic
— SCICON itself was out-of-date within a
year. The contrast with the forecasts of
telephone business was remarkable — but
explicable. To forecast telephone growth
primarily involves estimating the num-
ber of exchange lines and telephones
required : obsolescence is not a problem.
Additionally, there is historical informa-
tion back as far as 1915 which provides
reliable data on which to base a forecast.
The area sales force, as a result of local
knowledge and wide experience, are a
vital element in producing accurate
estimates of future demands. Forecast-
ing data transmission requirements is a
very different matter. Thereisa crippling
lack of historical information: statistics
on the datel services go back only six

years and relate to a small proportion of
our present data services. Forecasts
must be made for an ever-growing, ever-
changing range of equipment.

Our market researchers face similar
problems. They are required to elicit
from customers information on their
future requirements in the data com-
munication market, although many of
these customers are hampered through
inexperience, over-optimism or sheer
lack of knowledge from giving any sensi-
ble guidance on their future needs.

After two years of existence, the Divi-
sion now has sufficient staff and a broad
enough knowledge of market require-
ments to be structured to meet the long-
term needs of the data communications
business rather than the exigencies of
the moment. It now has four sections.
One is concerned with short- and long-
term forecasting of data communica-
tions growth within the uk and also
co-operates with European administra-
tions with the aim of encouraging inter-
national compatibility of future services.
A second section has responsibility for
marketing existing data transmission
services, management of new products
and publicity. A third is concerned with
market research and with an intensive
study of the marketing aspects of the
projected digital data network.

The largest of the four sections within
the Division is the customer advisory
service. It is comprised largely of staff
with extensive Post Office sales experi-
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ence who have had the technical training
necessary to equip them to act as advi-
sers in the field of data communications.
This service deals only with those cases
that cannot be dealt with at Regional or
Area level, and these tend to be cases
involving geographically diverse net-
works or requiring a high level of exper-
tise. The banks, for example, with
extensive, complex and continuously
changing networks require centralised
control. An example of the kind of case
handled by the advisory service for both
geographical and technical reasons is
the National Coal Board. In addition to
handling the normal day to day data
communications requirements of the
NCB, the advisory service, in conjunc-
tion with Network Planning Depart-
ment colleagues, is currently working on
a detailed survey of its transmission
needs over the next five years. These
cover seven computer centres and
almost 200 terminal locations and in-
volve making recommendations based
on analyses of traffic patterns.
Members of the advisory service have
been seconded to outside firms in a
consultative capacity as data communi-
cations experts. It is likely that, when
Regional and Area staff have been given
the necessary training to cnable them to
deal with complex data cases, the head-
quarters advisory service will move fur-
ther towards consultative work and in-
depth studies akin to TAS reports pro-
duced by the telephone side of the house.
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It will be clear from the foregoing that
the Division, although new, appreciates
the problems facing it. It has proved
itself willing to experiment, and to learn
from its mistakes. A recent example of
its pioncering spirit was shown by the
decision to offer to the public a series of
26 seminars which set out to explain thie
Post Office role in data communica
tions. The primary aim of the series was
in the sphere of customer education:
papers on existing and future Uk and
international services were offered. How-
ever, it was hoped that there would be
a public relations bonus, and that ideas
would be gained from customers through
discussion on the kind of services and
facilities we should offer in the future.
Criticism was encouraged.

The audiences varied greatly. Some of
the seminars were presented to specialist
groups: one, for example, was geared to
the needs of the communications man-
agers division of the Institute of Office
Management. Others were presented to
wide-ranging audiences whose only
common feature was that they had
responded to newspaper advertisements
for the seminars. In retrospect, the
experiment proved to be worthwhile,
principally for the ideas it gave for
future developments in customer educa-
tion. The idea of holding specialist sem-
inars has been vindicated. It also be-
came clear that there was a widespread
demand in industry and in educational
institutions for courses in data com-

munications. It was therefore decided
that the Division should launch a series
of commercial training courses — to be
run at a profit — which would fulfil the
basic training requirements outlined by
customers. This series will begin in
October this year.

This has been a brief survey of the
way in which one Division has attempted
to cope with the manifold problems
posed by the computer age. The respon-
sibilities of the Post Office to industry in
general are already enormous, and data
communications is becoming a vital part
of the industrial scene. With the rapid
technological advances being made in
the United States and in Europe, to be
competitive abroad our manufacturers
must develop their expertise in com-
munications equipment. The Post Office
must co-operate to ensure that its own
technology is compatible with these
developments. In the interests of the
whole spectrum of British industry it
must also ensure that data communica-
tions in the UK maintains its European
pre-eminence. The Data Communica-
tions Division is a small but vital part
of this effort.

Mrs R. Cosgrave is a Senior Sales
Superintendent in the Data Communications
Division of Telecommunications

Marketing Department. Her work deals
with the customer advisory service.

Mrs G. E. Russell is a Telecommunications
Management Entrant working in the
publicity group of the Division.
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Learning

to manage

E S Loosemore

A new residential management training college,
purpose built to provide the type of training that

will be needed in the late 1970s and beyond, is to be
set up by the Telecommunications business. As a fully
integrated unit it will bring management training
activities under one roof for the first time and

will ultimately replace the widely dispersed
organisation which has existed since the Ilate 1940s.
This article looks at the way management training has
developed within the business over the years.

THE PRESENT arrangements for man-
agement training within the Telecom-
munications business stem from the
efforts made immediately after the Sec-
ond World War to establish internal
training courses specifically for the study
of management. By the late 1940s train-
ing in Organisation and Supervision for
engineering first-line supervising offi-
cers and middle management had be-
come a recognised feature of the courses
at the Central Engineering Training
School (ckTs) at Stone, Stafls. This was
followed at the beginning of the 1950s
by a development of considerable signi-
ficance - the setting up of a residential
Management Training Centre (MTC) in
an hotel at Clacton-on-Sea, Essex.

At first the month-long courses
catered for both Postal and Telecom-
munications staffs. The earlier courses
were attended by Head Postmasters of
the larger offices and by Telephone
Managers but, within a year or two, the
range of eligibility was extended to in-
clude heads of divisions in Telephone
Areas and a small number of staff at
corresponding levels in Regional offi-
ces and at Headquarters. Subsequently
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the Management Training Centre was
moved to Eastbourne, Sussex, and sep-
arate programmes of studies developed
to meet the differing needs of Postal
and Telecommunications managers.

The growing interest in management
training and the needs of staff other than
engineering led, during the late 1950s
and 1960s, to the development of man-
agement training on a hierarchical basis
for staff in the executive, sales and
traffic grades. In 1965 premises were
acquired at Bexhill-on-Sea, Sussex,
which enabled a considerably increased
programme of engineering management
training to be undertaken. At the same
time it relieved the pressure on accom-
modation at the Central Engineering
Training School.

Tollowing the setting up of a separate
Telecommunications business in 1968
the various management training estab-
lishments were drawn together to form
a single organisational unit. This set in
motion a process of rationalisation and
development of management training to
meet the needs of the Business which
should continue throughout the 1970s.

The Telecommunications Manage-




In the days when the tele-
phone network consisted solely
of Strowger electro-mechanical
equipment it was a fairly simple
and cheap exercise to set up a working
model to show students how a call was
routed step-by-step through an exchange.
With the introduction of crossbar and
electronic exchanges no such simple demon-
stration is possible. TMC London uses the
electronic board (pictured above left)
which is programmed to show the routing
for seven different types of call through a
crossbar exchange. By a remote control
switch, shown here in the hand of tutor
David Hardwick, the board can be lit up
section by section as the call progresses
through the equipment, and each step of
the process can be explained to the students.
Above right tutor Brian Fisher is seen
with part of a three-dimensional model
which he uses to explain the different
switching stages involved in the most
modern of the electronic exchanges, the
TXE4 large local exchange.

If you catch the boss puzzling
over a jigsaw or building towers
with Lego bricks don’t worry —
he 1is probably attempting to
develop his powers of leadership. The belief
is growing that business leadership is not
so much based on a great list of fine human
qualities, but more on a man’s ability to
accomplish certain functions which need
to be performed in a given situation. This
concept has become known as Action
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Centred Leadership (ACL). It is a concept
now being practised at TMC London by the
use of management games, one of which is
the building of a tower with Lego bricks
officially known as the Mast Contract
Game. The idea is to biild the tower at
maximum profit . . . the higher the tower
the higher the profit, the less bricks used
the greater the profit and the faster the
tower is buili the more profit is made. The
game is played by a leader and a team of
four who are given three graphs which
relate height, bricks and time against
profit. The team is given half an hour to
decide how they will go about the job and
up to 10 minutes to build the tower. From
the information supplied and within the
time limits set the leader has to deploy his
team in a way which will enable him to
butld a tower of maximum profit. For
example would he be better building a small
tower quickly, saving time and materials,
or would it be more profitable to build as
tall a tower as possible in a longer time.
He also has to consider the type of structure
he is going to use — the width of the tower
and how many bricks will be needed at the
base to hold a tall structure. The vital
part of the exercise is played by the re-
mainder of the class who are looking on.
They discuss the actions of the léader, the
merits of his decisions and how well the
team and its individuals have performed
in achieving the task overall. In the picture
two participants in the Mast Contract
game put the finishing touches to their
tower at Manor Gardens, London.

i

ment College (TMC) was established in
January 1969 with the Head of Manage-
ment Training Branch in Telecommuni-
cations Personnel Department as its
Principal. At its inception the college
consisted of the various functional and
training establishments in being at that
time. Engineering management courses
were conducted at Bexhill, general man-
agement courses at Eastbourne and in
London courses for executive, sales and
trafhic grades were conducted at premises
at Manor Gardens and Bridgewater
Square. Provision was also made for the
Telecommunications Management En-
trant (TME) - graduates who after about
two years’ training are regraded in non-
engineering posts as Higher Executive
Officers, Senior Telecommunications
Superintendents or Senior Sales Super-
intendents.

During the last three years a number
of changes have taken place both in the
organisation of the constituent parts of
the college as well as in the range and
scope of the courses on ofter. The Manor
Gardens and Bridgewater Square estab-
lishments have been regrouped to form
TMC London and additional courses on
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Instructor training and Management
Sciences/Techniques made available.
Special seminars are now also held at
TMC Eastbourne and a new Management
Education and Research Unit has been
set up.

TMC Bexhill is a residential wing of the
college which provides training for first
and second level engineering manage-
ment. The needs of the customer in
terms of timely and reliable service, the
need to develop and maintain good
individual and group relationships, cost
consciousness and the need for further
improvement in productivity provide the
underlying themes for these courses.

TMC Eastbourne is also a residential
establishment utilising a suite of rooms
in an hotel during the period October-
May each year. Studies in general man-
agement are held for staff taken from
“across the board” at middle and senior
management levels. The studies cover
such subjects as environmental factors,
business objectives, corporate planning,
organisational and behavioural science
concepts, the customer and communica-
tion. The special seminars deal with
human relations and industrial relations.
Courses last either one or two weeks and
mostly cater for mixed groups of Head-
quarters, Regional and Area staff. A
small number of courses are arranged
for Headquarters staft only.

TMC London covers a variety of train-
ing for executive, traffic (excluding
Telecommunications Traffic Officers)
and sales (excluding Sales Representa-
tive) grades. Instruction in management
sciences/techniques includes courses run
at a private conference centre near
Northampton and investment appraisal
courses at Manor Gardens. This series
of courses, and others on interviewing
techniques, are available for staft drawn
from “across the board”. Courses for
training instructors and tutors and for
occasional speakers are among those in
constant demand.

A management education adviser, a
former principal lecturer at a polytech-
nic, was recruited in April 1971 to head
the new management education and
research unit. He is currently assisting
with the training of TME recruits, under-
taking a number of research projects,
and reviewing the need for management
education as a complement to manage-
ment training, within the business. A
possible outcome of this may be the
development of studies in the social
sciences, particularly in relation to their
implications for the Telecommunica-
tions business.

The organisation and general over-
sight of TME training is in the hands of a
Director of Studies (Controller) assisted
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by a number of Principal Tutors cover-
ing those in Headquarter’s Departments
and working closely with Personnel Con-
trollers in the case of those attached to
Regions. These arrangements extend to
other main graduate entrants, for ex-
ample Executive Engineers engaged on
field work on completion of their course
at the College of Engineering Studies,
Horwood House, Bletchley.

Attendance on the various courses is
arranged according to the particular
needs of an individual in relation to his
present job or in preparation for a
change of job. In addition to T™C
courses there are the engineering train-
ing courses held at Horwood House,
Bletchley, and a number of specialist
courses run by individual Headquarters
departments such as the management
sciences courses provided by the Tele-
communications Management Services
Department and the value analysis sem-
inars arranged by Purchasing and Sup-
plies Department.

Thus far, the article has dealt with the
main historical aspects of the develop-
ment of management training within the
Telecommunications business as back-
ground to the present arrangements. But
what of the future ?

The TMC as at present constituted
with its various dispersed establishments
is rapidly reaching the limit to which it
can be usefully developed and adapted
to meet the needs of managers as the
business moves towards an organisation
based throughout according to purpose
and function. It is to meet changing
requirements of the business in the late
1970s and beyond that a new purpose-
built residential management college is
to be set up.

A start has been made to determine
likely requirements. Sites have been
investigated and one now looks particu-
larly promising. Planning currently
assumes a student population of 200 at
a time for an opening date in 1976, and
some thought has been given to the new
programmes of courses that will be held
at the College and to the new organisa-
tion that will be needed.

Much, however, still remains to be
done before the concept of a fully in-
tegrated residential telecommunications
management college becomes a physical
reality. But when it does the managers
and the business in general should bene-
fit tremendously.

Mr E. S. Loosemore is Principal of the
Telecommunications Management College.
He was formeriy Director of Studies in
Management Training at TMC Eastbourne
and before that Controller of

Recruitment and Training in London
Telecommunications Region.

\T.
Tutor Bert Coltman explains to
sales staff some of the different
types of telephone plans that are
currently available to Post Office

customers. This demonstration room at
TMC London contains about 100 different
types of telephone equipment, and all the
equipment is “live” so that students can
not only have the various telephones and
extension plans explained to them but can
actually try them out.

Modern teaching aids are used
extensively throughout the TMC
organisation and closed-circuit
television is no exception. This
picture shows the cCTV studio at Manor
Gardens, London, which is often used as
an aid in demonstrating and discussing
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different types of interviewing situations;
it may be a salesman attempting to sell
Post Office equipment to a very awkward
customer or a senior officer in a counselling
interview with a member of his staff
discussing the latter’s work performance
and promotion opportunities. In the pic-
ture above a counselling situation has been
set up with a student playing the role of
the senior officer and a tutor acting as one
of his junior staff. In a separate classroom
students watch the performance on a TV
monitor and can discuss the good and bad
points which occur throughout the ‘“‘inter-
view”. At -the same time a video tape
recording is made and parts of the inter-
view can be played back so that the tutor
and class can highlight aspects of inter-
viewing technique.







A COUNTRY of only 124 million
people spread unevenly over a vast three
million squarc miles, Australia has
always posed basic communications
problems quite different from those of
most other nations in the world. While
the greatest population concentrations
are along the Eastern and part of the
Southern seaboards, smaller population
centres thrive throughout the rest of the
continent. All require modern and
effective communications links.

In the 183 years since European settle-
ment, unique communications problems
have arisen as people moved to settle in
communities across the vast open spaces.
Further strains have been imposed by
the rapid increase in population which
has doubled in the past 40 years. Spurred
by an energetic immigration campaign,
the population figure has risen more
than 50 per cent in the past 2§ years.

With a workforce of about 110,000, the
Post Office is Australia’s major single
employer. Sixteen thousand migrants
with 5o different national backgrounds
work in many areas of Post Office
operations. Of the total workforce,
28,000 are engaged directly, and several
thousand others indirectly, in telecom-
munications fields. Because of Australia’s
size, a high measure of mobility is
esscential. The Post Office operates the
nation’s biggest motor fleet: 13,000
vehicles, ranging from postmen’s motor
scooters to heavy delivery trucks and
earth moving equipment. )

Telephone lines in operation total 2.1
million, just double the number of 13
years ago. This year the service will
handle 3,000 million telephone calls ~ the
number has doubled in 12 years.

Until 1960 the telephone network
operated by step-by-step systems. Since
then a modified L.M. Ericsson crossbar
system has been gradually introduced
and today handles about 50 per cent of
the telephone operations. The Australian
Post Office has adopted the 11T 10C
system as an alternative standard to the
crossbar switching system for trunk
switching, and the first of these instal-
lations is due to be  commissioned in
Sydney in 1973, followed by Melbourne
and Adelaide in 1974/75.

Studies are being made into the further
use of stored program controlled systems
for other applications, in particular for
use in large local exchanges in central
business districts where there is a com-
bination of heavy telephone traffic and a
requirement for advanced facilities.

Subscriber Trunk Dialling was intro-
duced in 1959. Now half of the 225
million trunk calls made annually are
dialled stp. With continued expansion
of sTD facilities, this figure is expected to

Australians living in the lonely outback may one day have their own satellite
tracking earth station in the back garden. An antenna like the one in the
picture could link them via a domestic satellite to the national telephone
network. The 12 ft diameter antenna can be manually pointed directly at a
satetlite. A very sensitive amplifier mounted behind it receives the extremely
weak radio signals from the satellite and amplifies them sufficiently to
permit connection to telephone terminal equipment.

reach 66 per cent by 1975. Automatic
dialling is available to all in metropolitan
areas — the six State capital cities — and
to 80 per cent of country subscribers.
Altogether 92 per cent of subscribers, in
the most closely settled areas as well as
the remotest, have automatic services.

Itis anillustration of the success of STD
and the increased use of telephones that
10 years ago each subscriber made on
average only 46 trunk calls a year while
today the figure has reached 8o a year
and continues to rise. Subscribers in the
metropolitan areas make only about half
the number of long-distance calls logged
by subscribers in country areas. This
again demonstrates the pressure on the
Post Office to cater for the greater de-
mand for trunk services in the less popu-
lated areas. But the busiest trunk route
has always been between Australia’s
largest cities: Sydney and Melbourne.
In 1961 that route operated with 156
trunk channels. Today it has 764.

To carry its communications across the
country, the Post Office has more than
a million miles of aerial wire and 24
million miles of cable. Straddling the
continentare 100,000 miles of poleroutes,
but this mileage is steadily decreasing.

In 1962 the first interstate coaxial cable
was installed over the 580 miles between
Sydney and Melbourne. Today there
are 15,000 miles of coaxial cable carrying
Post Office telecommunication services
throughout Australia. In more recent
years long-distance microwave systems
have been introduced covering 45,000
bearer miles. They are still being ex-

panded, and in July last year the West
Australian capital, Perth, was linked
with Sydney (capital of New South
Wales) by a 2,600-mile microwave link.

There has been dynamic development
in all branches of electronic operations,
but perhaps the specdiest growth has
been in Tclex services. Fifteen years ago
Australia had only 100 Telex services
transmitting 5,000 messages a ycar. Now
more than 7,000 services handle more
than 10 million calls yearly.

The development of a major oil indus-
try and vigorous expansions in mineral
explorations and marketing have ac-
celerated demand for both Telex and
data transmission services. More than
1,100 computers have been installed
throughout Australia, and to meet the
demand for communication of data from
and between these machines the Post
Office introduced its Datel service in
1969 to cnable digital data for computers
to be transmitted over telephones and
telegraph lines. Switched circuits pro-
vide a guaranteed service at 600 binary
digits per second (bit/s) and this is
expected to reach 1,200 bit/s over all
circuits in future. On leased circuits
modems are provided for up to 4,800
bit/s.

A widcband network for data transmis-
sion (Common User Data Network) is
being cstablished, and message switch-
ing centres incorporating duplicated
computers and mass storage systems are
being installed in the State capital cities.
The first centre was brought into service
in Brisbane at the end of 1971 and the

25



A technjcal officer tests equipment at the Common User Data Network
Centre in Sydney prior to the launching of Australia’s first wideband
network for data transmission. The first message switching

centre has opened in Brisbane, and the full network linking

State capital cities should be in operation next year.

A cable layer in operation on the 1,140 mile Perth-Geraldton-Carnarvon

coaxial cable project in Western Australia — one of the longest coaxial
cable trunk system routes in the world.
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full network is expected to be in opera-
tion by the middle of 1973.

In June the Sydney and Melbourne
premises of a computer organisation
were linked by a special scrvice allowing
data at 40,800 bit/s to be sent over a
wideband circuit equivalent to 12 tele-
phone circuits. It was the first service
of its type in the Southern Hemisphere,
andits introduction added the Australian
Post Office to the short list of administ-
rations providing 40.8 kilobit/s trans-
mission service.

As part of its general research and
planning programme, the Post Office
since 1966 has been investigating the
possibilities of operating its own domes-
tic satellite for internal telecommunica-
tions scrvices. An Australian domestic
satellite would immediately remove
many of the difficulties standing in the
way of extending full telecommunica-
tions facilities to some of the nation’s
more remote areas. In the less populated
parts of the interior, great areas of
uninhabited and often difficult terrain
pose acute problems for the installation of
earth-based telecommunication facilities.

Recent studies into the practicability
of a domestic satellite revealed that the
costs of long-distance telephone calls and
television relays could be economically
attractive, the Post Office has already
done some work in this field of domestic
satellite links. Last year, before the
East-West microwave link was complet-
ed, the Intelsat satellite system was used
as a communications link for traffic
between Perth and the Eastern States.

Planning philosophy takes account of
the dynamic nature of the network,
which is evolutionary. Some aspects of
network development are planned 20
years ahead. State, metropolitan and
regional network plans are prepared to
cover eight-year periods and arc updated
each three years, or as necessary. The
Five Year Plan of Development sum-
marises the requirements of the network
in capital and material resources and the
achievements expected in the next five
years. This is updated yearly, as are the
three-year works programmes of engin-
eering construction. In addition, there
are long-term policies forming a basic
framework for all planning. These in-
clude the Community Telephone Plan
1960, which has the prime objective of a
fully automatic nationwide telephone
system and covers the period up to the
year 2010. To include the large com-
ponent of the network which will cater
for services other than voice telephony,
new plans are being formulated with
wider scope including The National
Telecommunications Plan, which will
reach forward to the year 2020.



THE MOVE to a new headquarters,
complex outside Cardiff’s city centre will
ease a chronic accommodation problem
for staff of Wales and the Marches Tele-
communications Board. Like so many
others, the headquarters staff has long
suffered from out-dated accommoda-
tion, and now gradual growth of the
headquarters and the ending of tenancies
has made the need for a new building
imperative,

Cardiff has the usual elements which
make it difficult to find suitable new
office accommodation in large centres —
a scarcity of sites and soaring costs,
coupled with increasing traffic conges-
tion. Those buildings which were avail-
able were either too expensive or un-
suitable for other reasons, and a move
out of the city centre seemed inevitable.

Informal discussions revealed that staff
associations would not object to the set-
ting up of the new headquarters at
Coryton, an attractive site five miles
from the centre which already holds
Post Office training buildings. The site
was considered some years ago for a new
Telephone Manager’s office, but dis-
carded because of travelling difficulties.
However, car ownership has increased
substantially in the intervening period,
and a survey of headquarters staff
opinion showed that a majority were in
favour of the move.

Corytonis close to residential areas and

one of the main routes into the city, so
many people will be able to get to work
more easily. The opportunity for traffic-
free travel and easy parking close to the
office undoubtedly influenced attitudes.
Special bus facilities will be arranged for
those without their own transport, and
for those unwilling to go to Coryton,
because of travel difficulties or for other
reasons, interchange with staff from
Cardiff TM0 will be arranged.

We are particulatly fortunate in the
Coryton site which covers 19 acres and
will meet all accommodation require-
ments for an indefinite period. It was
once the home of the coal-shipping Cory
family and overlooks the city and Llan-
daff Cathedral to the south, attractive
countryside to the west and Castell
Coch, at the head of the Merthyr Valley,
to the north.

Part of its attractiveness is that it can,
and probably will, be developed as a
sports and social centre for all Post
Office staffin Cardiff. Tennis and putting
are two of the outdoor activities planned
for the extensive grounds, and extra-
high lounge and dining areas, with wood
block floors to allow for such games as
badminton, will be features of the
building.

The headquarters will consist of two
five-storey blocks joined by a six-storey
lift and lobby complex. A single-storey
welfare block consisting of kitchen,

dining room and lounge, toilets and
showers, will be linked to the main’office
block by a short covered way.

John Laing Construction won the con-
tract for the headquarters building and
started work on the site last October.
The building, expected to cost £763,000,
will be completed in May 1973 and
occupied the same year. (A model of
the building is shown below.)

Points which may be of interest to
office planners are that all windows will
be capable of being cleaned from inside
the building, and those windows on the
long, south faces will be partly screened
from sunlight by overhead ledges. The
extra cost incurred in providing special
windows compares favourably with that
of window cleaning cradles and will, of
course, obviate the danger of using such
equipment ~ and the cost of maintaining
it — as well as speeding up the operation.

Carpet will be provided throughout the
building. It costs more than lino and
will not last as long, but it is more com-
fortable, will reduce noise levels in
open-plan offices and will enable a
saving to be made in acoustic cciling
tiles. A study of overall comparative
costs came down in favour of carpet.

It is appropriate in this building that
telephone cables are to be laid in the
floor surface, and ducts will be parallel
to the wall so that the best access for any
desk position can be provided.

A new headquarters is being built for Wales
and the Marches Telecommunications
Board. It is described here by Mr A. Evans,
Planning Officer for the project.
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THE GROWTH ratc for the telex ser-
vice in the North Eastern Telecommuni-
cations Region stood until recently at
7 per cent against the national annual
growth target of about double that rate.
Currently, however, telex sales in the
Region are rising faster than at any time
before. Despite the fact that the North
East of England has suffered more than
most other areas of the country from
large scale uncmployment and economic
instability, thc growth ratc is now
approaching 12 per cent.

Significantly, the improvement dates
from the decision in the Region to alter
its approach to telex marketing by con-
centrating its resources on localised
campaigns aimed at specially selected
groups. We have dispensed with what
can best be described as a very general
approach to telex selling in which any-
one willing to listen was approached,
although many had no real need for the
service at all. We have put in its place a
system which uses modern marketing
techniques to produce a group of sclected
customers whom we know will benefit
from telex and who are therefore “real”
potential customers. This marketing
approach is concerned with who the
customer is, what he wants in a given
product or service, what price he will be
willing to pay and where and when he
will want it.

The previous general approach was a
selling job pure and simple. It depended
on the day to day activities of sales
representatives who were given little if
any specialised support like local adver-
tising or market rescarch surveys. The
result was that much of their time in the
field was unfruitful. There was also
participation in numerous commercial
exhibitions held throughout the Region.
But such displays always attract the
general run of public visitors, not to
mention the inevitable hordes of school-
children, all of which makes it very
difficult to identify the real customer.

We now devote our marketing efforts
exclusively to customers whom we know
have some need that could be satisfied
at least as well and as economically by
the renting of telex service as by any
other available means and, equally im-
portant, who have the financial ability to
satisfy that need.

A significant factor in the local cam-
paigns is their dependence on the skills
of the Region’s own staff. No outside
help is sought. They arc very much a
team effort by Marketing and Public
Relations Division staff at Regional
Headquarters and staff in the Area in-
volved. This has resulted in a large
reduction in potential costs.

One of the most interesting localised

campaigns took place in the fishing town
of Grimsby and the surrounding busi-
ness communities based on South Hum-
berside. It began by looking at the
heterogencous collection of 6,000 busi-
ness telephone line users in the locality.

As a starting point we knew that we
already had in the catchment area 143
existing tclex users. What we didn’t
know was whether we had reached
saturation point and we set about identi-
fying the truc potential market.

Desk research revealed 161 large cus-
tomers with PBX installations of 3 plus
12 switchboards and above, with a fur-
ther 200 renting 2 plus 6 boards. Telex
penetration into the latter is ,only five
per cent or so at best and identification
of the firms within this bracket who have
both the need and the financial resources
for a telex service is very difficult in-
deed. But Sales staff set about weeding
out those customers who were not likely
to rent telex - small schools, surgeries,
Customs Posts etc — and by the time
they had finished the list of potential
customers looked quite small. The deep
water port of Immingham, for example,
produced less than 20 PBX installations
not already renting telex and of these
only one rented a pBx of sufficient size to
suggest that telex might be useful to it.

At the end of the exercise, of the 6,000
business telephone line users in the
catchment area that we started oft with
only 262 could be considered as potential
telex users. By the time we had added
those existing customers whom we
thought might be interested in auto-
matic telex — those who were renting the
older standard teleprinter 7E or who
had basic service only — our list jumped
to 350. It formed the basis for a mailing
list of both new and replacement busi-
ness. We had our true potential market.

The next step was to determine the
method we should use to sell to these
customers. The chief problem in indus-
trial selling is often to get in touch with
the right man. It is even more complex
with telex since several people from
operatives to top executives may be
involved. We decided upon a local exhi-
bition which does provide the right kind
of platform for this particular function.
It allows displays and working models
to be set up in an environment which can
be made attractive and satisfying for the
customer. And, of course, unlike the
major commercial exhibitions, we had a
very carefully pre-selected audience.

A suite was rented at the Humber
Royal Hotel and an exhibition display
was planned. Public Relations Division
provided the high standard of specialist
expertise that was required in this field.
They played their part in the selection

of the site and were responsible for the
design and erection of the display
which included original panels featuring
Grimsby and the Humberside Region to
provide local interest points. This work
has eliminated the need for outside
designers whosc fees for major exhibi-
tions can be several thousand pounds.
Moreover floor space of 20 ft by 15 ft at
a big exhibition will cost in the region of
£300. For local exhibitions a suitc in a
local hotel cight times that size will cost
as little as £40 and, in the larger towns
like Newcastle, seldom more than £170.
The average costs of the localised cam-
paigns varies between {250 and £350.

Normally we support local campaigns
by advertisements in the local media.
But at Grimsby wec were using salcs
promotion methods ~ bringing the pro-
ducts to the customer - and therefore
had no need to advertise. It is sound
policy, however, to build upon the
awareness of telex such an exhibition can
create and a PPublic Relations Division
ncws relcase was despatched to local
press. This subsequently produced a
story and photographs to sprcad the
telex message for us.

In industrial selling, and particularly
so with a proposed new and relatively
more expensive service, there is an inter-
val between a change in the selling
activities and its effect on sales. At
Grimsby 29 firms accepted our invita-
tion. So {ar we can claim four orders for
new lines and one change of instrument
to Auto Console.

The marketing function in industry
stems from and is based upon funda-
mental considerations of needs and
wants. Our approach is essentially one
of offering an integrated team of speci-
alist scrvices to our Areas in support of
declared objectives and to help pave the
way of the selling force by identifying
the interested parties.

To avoid confusion we place manage-
ment responsibility firmly with the Area
in question. It s their stand, their custo-
mers, their campaign.

At Grimsby the exercise achieved its
objectives; namely to identify the inter-
csted segment and devote time to the
satisfaction of their needs; to prospect a
market containing a higher than average
number of telex customers and to learn
about the make-up of the remainder.

Mr W. E. Ward is the North East Telecom-
munications Region’s Marketing Officer
with responsibilities for Regional

marketing policy, market research and sales.

Mr K. C. Wilson is Production Officer in
the Region’s Public Relations Division,
with responsibilities for exhibitions and
displays and print and graphic production.
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In demand

A new type of cable-laying machine
which enables undersea cable to be laid
faster and more efficiently than before is
now in demand by other organisations.
It has been developed by Post Office
Research Department for use on cable-
ships. The first production model of the
new linear cable engine made by Dowty
Boulton Paul Ltd under licence from the
Post Office has been bought by the
Canadian Government for their ice-
breaker and cable-layer John Cabot.

A second engine is also being made for
Cable and Wireless cable-layer Mercury.
Both engines are improvements on one
that has operated successfully on the
Post Office cableship Alert. (See Tele-
communications Journal Spring 1971.)

The new machine allows the bulky
repeater in the cable to be paid out as
part of normal cable-laying while the
ship keeps up a steady speed. Previously
the repeaters had to be manhandled and
the ship slowed down while they were
paid out.

More capacity

A development which could double the
traffic capacity of satellite communi-
cations systems is to be investigated by
Marconi Communications Systems Ltd
on behalf of the Post Office. The key to
this development will be an ‘“‘add-on”
circuit to improve the mode of operation
of the travelling wave tube amplifiers
used both in satellites and in their
associated ground terminals.

The Post Office contract to Marconi
calls for a thorough investigation of ways
of improving the linearity of these high-
power amplifiers in order to increase the
effective power rating of the communi-
cations transmitters. In this way it is
anticipated that the addition of a single
unit to an existing transmitter will double
its effective power rating and, therefore,
its traffic carrying capacity.

Good design

The electronic keysender with a push-
button keypad which the Post Office is
planning to install in automanual ex-
changes to replace conventional rotary
dials was among the prizewinners in the
1972 Design Council awards. The judges
looked for design originality and improve-
ments in technical and economic perform-
ance combined with ease of use and
appearance,

The keysender, made by Pye T™Mc Ltd,
has been designed specifically for use
with traditional electro-mechanical ex-
change equipment and is simpler and
faster to use than the conventional dial.
Trials have shown that it saves some two
to three seconds on each call. Mainten-
ance costs are reduced virtually to nil.
Conventional dials need frequent adjust-
ment and are replaced about every nine

Ann Glover, an Assistant Factory Technician at Dollis Hill, displays one of
the brooches decorated with a Queen’s Award emblem which the Research
Department has given to each of the women in the team which produces
submarine cable transistors. The men in the team, which won the Queen’s
Award for technological innovation, were not forgotten. They got the choice
of cuff links, lapel badges or ties bearing the Award emblem.

months. In contrast the push-button
keypads have an expected life ranging
from 15 to 20 years.

Standard Telephones and Cables Ltd
also won an award for a computer-based
telegraph communications system which
greatly speeds message delivery and im-
proves operator efficiency.

Test scores
Telephone information on this summer’s
England-Australia test matches is avail-
able to more people than ever before.
New places receiving the service for the
first time this year are High Wycombe,
Oxford and Colwyn Bay taking the total
centres providing the service to 74.

The service is also being extended this
year to take in the three one-day inter-
national matches between the two
countries in August at Old Trafford,
Lords and Edgbaston. Information about
the tests and internationals is available
between 8 am and 7 pm each day during
matches, except Sunday.

Dial direct

Telephone users in London, Birming-
ham, Manchester, Liverpool, Edinburgh
and Glasgow can now dial direct to
Denmark, Sweden and Greece. More
than 14 million telephone calls a year are
made to these countries from Britain. In
the whole of Western Europe only
Austria, Spain and Portugal are not yet
on International Subscriber Dialling.
An automatic telex service has replaced
the operator-controlled links to the
Lebanon, Morocco and Brazil. The

opening of the Brazil service took the
number of countries now available auto-
matically on telex from the UK to 37.

Possum to Pounc

Mr David Hyde, a member of the
National Executive of the Disablement
Income Group has been appointed to the
Post Office Users’ National Council. Mr
Hyde is a Departmental Head of the
PossUM (Patient Operated Selector Mech-
anism) Research Foundation and is
Joint Administrator responsible for the
supply of Possum equipment, including
telephone control systems, to the De-
partment of Health and Social Security.

Film awards

Communicate to Live, a film about data
transmission sponsored by Post Office
Telecommunications, has won a Gold
Award in the British Industrial and
Scientific Film Associationannual festival
and a Certificate of Creative Excellence
at the us Industrial Film Festival in
Chicago.

Another Post Office film, No Ordinary
Cargo, won an award at the First Inter-
national Telecommunications Film Festi-
val in Geneva, It came second in its
category, and features the cableship Alert
during the laying of the undersea tele-
phone cable between Britain and Spain.

Essay winners

Prizewinners in the Institution of Post
Office Electrical Engineers Essay Com-
petition 1971 /72 are — A. Buttree, Tech-
nical Officer, Wakefield, £ 15; R. Andrews,
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The world’s first
18-Tube Coaxial Cable
for 60MHz systems.

An innovation in telecommunication cable, this 18-tube coaxial was
developed by TCL in co-operation with the British Post Office.

Well established frequency division multiplex techniques enable
each pair of tubes to carry 10,800 conversations making possible a
total of 97,200 simultaneous conversations between centres on the
one cable.

The techniques of laying and jointing the new cable are currently
being proved in the Marlborough area, Wiltshire.

For details of this and any other of our comprehensive range of
coaxial, plastic and dry core cables, contact us.

Telephone CablesLtd., Dagenham, England. Tel: 01-5926611. Cables: Drycore, Dagenham. Telex: 896216.




Technical Officer, Glasgow, £10; D. W.
Kidd, Tech 2A, Preston and J. Parker,
Mechanic, Nottingham, £6; D. ]J.
Griffin, Technical Officer, Glasgow, £3.
Institution Certificates of Merit have
been awarded to Technical Officers J.
Morrison, Dundee ; A. Barclay, Glasgow;
A. W. Pettie, Edinburgh; Tech 2B A. D.
Ward, Birmingham; Tech 2A M. 1.
Stephenson, Scarborough.

Pension fund

The Trustees of the Post Office Staff
Superannuation Fund have appointed
Mr George Dennis as an Investment
Manager. Mr Dennis (35) was formerly
with a firm of London stockbrokers and
was an assistant to the manager of the
British Petroleum Pension Fund. He has
also worked with The Distillers Com-
pany, Tube Investments and as a part-
time consultant to the Economist Intelli-
gence Unit.

He will work closely with the Invest-
ment Managers of the Superannuation
Fund, Schroder Wagg and Warburgs, as
well as Bernard Thorpe and Partners the
Fund’s property advisers, on the control
and co-ordination of investment. Mr
Dennis will also be responsible for direct
management of part of the Fund’s future
income.

New member

The Sultanate of Oman has become the
142nd member country of the Inter-
national Telecommunications Union.

BOOIK
REVIEWS

Solid-state Devices and Applications
by Rhys Lewis

Published by Newes-Butterworth.

£2 (limp) £3 (cased)

This book is intended primarily for
electronics students (eg HNC or City and
Guilds Course 57) and gives a state-of-
the-art summary of semi-conductor de-
vices, simple theory, manufacture and
typical applications.

The first part of the book describes
semi-conductor principles and goes on to
describe the techniques and properties of
diodes of various kinds, bipolar and
unipolar transistors and integrated cir-
cuits. The following chapters deal with
audio and radio-frequency amplifiers, dc,
wideband and operational amplifiers;
oscillators, logic circuits and power
applications. The book concludes with
chapters on equivalent circuits and
Boolean algebra and appendices explain-
ing counting systems (binary, octal,
decimal) and deriving expressions for
efficiency of Class A and Class B amplifier
stages.

This authoritative volume will be of
interest and value as a text book for HNC
students as well as a reference book for
technicians, engineers and others interes-
ted in solid-state devices. MBW

Radio and Line Transmission

Volume 2 {Second edition)

by G. L. Danielson and R. S. Walker
Published by the Butterworth Group.
£1.60

This is the second in a series of three
volumes offered to meet the needs of
the technician student specialising in
radio-communications in the City and
Guilds of London Institutes’ Tele-
communications Technicians’ Course.
Volume 2 aims to cover the syllabus of
“Radio and Line Transmission B”. The
new edition gives greater emphasis on
transistors (including a section on hybrid
parameters) as well as other changes, such
as the use of S1 units exclusively. The
authors write as, respectively, former
Head of Department of Telecommuni-
cations and Electronics and Senior
Lecturer at Norwood Technical College.

Volume 2 deals with the elements of
radio propagation, lines and cables,
frequency-division multiplexing, aerials
and components. Audio and radio-
frequency amplification and frequency-
generation is described with reference to
valves and transistors. Modulation, de-
tection and rf measurements conclude
the volume.

The treatment is clear and straightfor-
ward, well-illustrated with diagrams and
supported by problems, with numerical
answers where appropriate. The volume
adequately covers the current syllabus
and can be recommended for the purpose
claimed. MBW

One man business or large company?

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

LRecordacall

TELEPHONE ANSWERING MACHINE

Ring 01-231 0941/4 Day or Night

Ring now for FREE demonstration, absolutely without obligation

RECORDACALL LTD.,
26 ABERDOUR ST. LONDON SE1 4SJ
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Goonhilly Satellite Earth Station
has earned an impressive list of

‘firsts’ for the British Post Office,

transmitting and receiving, via
satellite, telecommunications
and television programmes from
many partsof the world.
Reliability is better than 99.9%
and power supplies are
safeguarded by six Mirrlees
Blackstone automatic start
ERS6 alternator sets each
producing 346 kW.

Photographs by courtesy of the Post Office

WORLD POWER

This illustration shows just one of the many
efficient and reliable Mirrlees Blackstone
diesel power plants in operation all over the
globe, backed by world wide service from
overseas Companies and Agents.

K & K Majorranges now have well over three
million horsepower from over 1,500 engines
in service and more than 7,000 'E" type engines
have been installed.

We can supply andengineer complete power
stations for operation almost anywhere.
Our experience as a supplier of world-wide
power is well worth exploiting.

Diesel engines from 180to 10 000 bhp
Generating sets from 120 to 7000 kW

(& HAWKER SIDDELEY

MIRRLEES BLACKSTONE DIESELS

MIRRLEES BLACKSTONE LIMITED, HAZEL. GROVE, STOCKPORT, ENGLAND SK7 5AH.

Telephone: 061 483 1000

Cables: MIRRLEES TELEX MANCHESTER  Telex: 667314

WORKS, STOCKPORT AND STAMFORD.

Hawker Siddeley Group supplies mechanicai, electrical and aerospace equipment with world-wide sales and setvice.
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STC Telecommunications

We're putting in a co-axial cable system
to link Sydney and Melbourne.
Here's what Australia gets out of it.

When the Australian Post Office needed a
co-axial cable system to complete the 600 mile
route between Sydney and Melbourne, it called
on STC for high quality 12MHz transmission
equipment.

This fully transistorised system combines
extreme reliability with low maintenance costs
and means that 2,700 Australians can now
make telephone calls simultaneously over each
co-axial pair.

More than 200 repeaters are involved in the
operation—with each main repeater capable of

Standard Telephones and Cables Limited ITT

power feeding up to 26 dependent ones.

The 12MHz equipment is being manufactured
at STC's Transmission Division plant at Basildon,
England — and will be delivered in good time to
complete the cable link by 1973.

Contact us when your administration needs
high quality co-axial cable systems for similar
transmission applications.

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

A 8ritish Company of ITT
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STC Telecommunications

| '-‘{‘ : v _ N T « it 7. <

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

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

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

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

Standard Telephones and Cables Limited ITT

A British Company of ITT
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STC Telecommunications
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Ring up a little extra
something for yourself.

More and more people want Deltaphone in their homes.
It's sculptured on modern lines and comes in very
modern colours - yet still blends in beautifully with any decor.
And with no extra outside plant investment — plus
easy maintenance — you ring up extra income with every
Deltaphone rental.
How does that sound ?
STC Subscriber Apparatus & Acoustic Division,
New Southgate, London N.11. Tel : 01-368 1234. Telex: 21917.

Standard Telephones and Cables Limited ITT

A British Company of ITT
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STC Telecommunications
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~ We make
light of things.

STC headsets are lighter.
So work’s a whole lot brighter.

The sets themselves are really tough.
But at the same time really comfortable.
And they don’t cost very much.

Which is why STC headsets are so
popularthe world over.

STC Subscriber Apparatus &
Acoustic Division,
New Southgate, London, N.11.
Tel : 01-3681234. Telex: 21917

Standard Telephones ITT
and Cables Limited

A British Company of ITT

well
your
babies’

po!

When you‘ve got components that call for encapsulation
—bring them along to Whiteley. With efficient potting,
your components will be totally insulated and environ-
mentally protected —and Whiteley experience in
developing this advanced plastics technigue will ensure
that it is applied to full advantage.

We can encapsulate in epoxy resin or polyurethane—
hot setting or cold setting as required. Where fillers
offer advantages, we can apply them, expertly. We are
ready to handle small quantities or volume production
for you. It's one more way in which you can capitalise
on our production resources. For electrical and electronic
work—right through from design to final assembly—
you can safely follow the example of many famous
names—and call in Whiteley.

Whiteley

versatility...

ELECTRONIC & ELECTRICAL DESIGN

PRODUCTION CAPABILITY
CABINET MAKING

SHEET METAL FORMING/FINISHING

PLASTICS MOULDING
ENCAPSULATION
WHITELEY ELECTRICAL RADIO CO. LTD.

Mansfield, Notts, England. Tel. Mansfield 24762
London Office: 109 Kingsway, W.C.2. Tel. 01-405 3074
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getting a
“word in
edgeways

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

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

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

. . Dudden Hill Lane
Associated Automation London NW.10

lelted A member of the
GEC Group of Companies




Our
electronlcs

are asignal
success

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

Whiteley

versatility ...

ELECTRONIC & ELECTRICAL DESIGN

PRODUCTION CAPABILITY
CABINET MAKING

SHEET METAL FORMING/FINISHING

PLASTICS MOULDING
ENCAPSULATION
WHITELEY ELECTRICAL RADIO CO. LTD.

Mansfield, Notts, England. Tel. Mansfield 24762
London Office: 109 Kingsway, W.C.2. Tel. 01-405 3074

Precision instruments supplied with standard detachable
copper chisel face bits. Standard temp. 360°C at 19/23/27

meet the precision
'INVADER’ NsTRUVENTS

watts. Special temps. from 250°C/410°C.

actory
L1076 For Factc
gg SIZE 5/4" BenchlLine
34 ia.
el jot Assembly
L646
BIT SIZE 3/16"
4,75 mm Dia.
23 watts,

L706
BIT SIZE 1/8" '/
3.2 mm Dia. £
19 watts.

DESIGN
CENTRE
LONDON

Don’t take chances.

We don’t. All our

ADCOLA Instruments
are ofimpeccable qual-
ity. You can depend

on ADCOLA dayafterday.
That's why theyresopopu-
lar.You getgood service...
reliability... from our famous
thermallycontrolled ADCOLA
Element and the tough steel
construction of this production

g
-~J
(€]
Q
M tool. ADCOLA day after day.

NEW catalogue today
ADCOLA PRODUCTS LIMITED

(pePT POJ 1) ADCOLA HOUSE GAUDEN ROAD LONDON.SW4 6LH
TELEPHONE. 01-622-0291/3  TELEGRAMS-SOLJOINT, LONOON SW4
INLAND-SOLJOINT,LONDON TELEX TELEX-ADCOLA LONOON 21851
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Connollys cables~ |
thelinkw
apast

Since 1890 we've been continually
supplying cable to the Post Office. From
those dot, dash and ‘what-was-that-again?”
times right through to today’s highly
sophisticated worldwide communications
networks, we’ve been right at the forefront
—advising, developing, delivering dead-on
schedule. And we’ll carry on—right into
the video revolution.

Connolly Cables—the arteries of the
telecommunications industry.

CONNOLLYS

Connolly’s (Blackley) Limited
Cable Division, Blackley, Manchester M9 3FP

Telephone: 061 740 9161
@CLBO
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Consistent performance and reliability of
course, but for overall capability we also offer
the broadest range of products and production
techniques. Together, they comprise
an unrivalled breakdown of products and
methods which offer the surest safeguard
againstother forms of breakdown. We call this
AMPeconomation — the process by which
AMP provides its customer with electrical
connections of the highest guality at lowest
applied cost.

Plug-in Coupler Connector

Post Office approved to specification
B 2464 designed to facilitate in-house
production —in conjunction with the stripper
crimper automachine. Tin-piated contacts.
Plug-in couplingconnectoravailable for
inter rack wiring.

AMPMODU Interconnection system

An interconnection concept based upon a
family of stamped and formed receptacies and
mating posts. Receptacles applied to boards
by staking machine permit multiple stacking

Welcome breakdown
in communications.

AMPMODU and TERMI-POINT

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

A broad range of printed circuit products
by AMP includes receptacles for component
mounting and testing. quick connect/
disconnectdevices and connectors for
braided shield and coaxial cable.
In-Plant Wiring

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

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

of Great Britain Ltd.

Write now for further details of the above products

AMP OF GREAT BRITAIN LTD.. TERMINAL HOUSE. STANMORE. MIODLESEX HA7 4RS. TEL : 01-945 2356

In a word AMPeconomation
AHGBT7



