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MINI-COMPUTER SYSTEMS
AND PERIPHERALS

Line printer >
systems from
100 to 1800

lines per minute.

Electrostatic 4

on line and off line

printer/plotters Data tablets for digitising &

g,/ and interactive graphics.

T < Moving head disc
files capacity

M t tridge A
agnetic cartridge 12 million to 100

memory system one to

<industry compatible
# magnetic tape

eight cartridge drives units both million bits using
e;gch storm;ggZ m|||\|/zon synchronous and IBM type 2315 or
8 hit bytes. buffered. 5440 disc packs.

PEREX

A cartridge
recorder
designed for
truly reliable
data recording
at a low cost.

&
® Phase recording for large data
capacity and error free recording with self
clocking reading capability.
® Simpledrive requirements due to unique
isoelastic drive; no reel Servos are needed.

® Precision tape track location due to

@ High speed capability.
@ High transfer rate—40,000 bits/sec.

precision metal base plate of cartridge.
All tape guides are within the cartridge.

® High Storage capability up to 16 million

Available in 3 versions
a) With fuil electronics.
b) With read/write head.
c) Motor chassis.

bits per cartridge.
SALES AND SERVICE

SI“TRO THROUGHOUT EUROPE

Arkwright Road - Reading RG2 0OLS - England
Telephone: {0734) 85464  Telex: 847395




teleprinter noise?

te ybu need our acoustic hood

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

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

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

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

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

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

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

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

boyden

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

Company e
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“Id like you all to meet Rex-
a newcoiner from Reliance:

|

“Gentlemen, this is Rex,
the all-new Reed Electronic Exchange
from Reliance. Now | don't pretend to
understand all the technical ins and
outs, but I do know it's going to save
us a lot of time, space and money.

“Inthe first place, it’s a lot
faster than our old exchange - and
it has the capacity to handle data.
We executives will have right of way
extensions and priority switchboard
calling, sowe'll find fewer engaged
tones and less waiting.

“You will have noticed that it
occupies far less space than the old
exchange, and we shall use the extra
room to relieve our records storage
problem. Notice also that the
operator’s console is hardly larger
than a portable typewriter -

Get in touch FAST with

Reliance

A member of the GEC group.

b b

so Miss Jones will have more room
in which to work.

“Finally, I'm sure you’ll all
find Rex very easy to get on with, and
| believe it will make a real
contribution to the overall efficiency
of our organisation.”

For full details of the
Rex Exchange, simply complete the
coupon, clip it to your letterhead and
post it to the address below.
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Reliance

Systems Limited,

Turnells Mill Lane,
Q\@ & S Weliingberough,

’ ) o’ ® Northants, NN8 2RB.
& P Tel: Wellingborough 225000

Telex: 311492,

L
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TheThorn Ericsson operator’s console
is aremarkable piece of engineering

Itis compact, versatile
and very practical.

It can be positioned wherever
it serves you best.

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

It adds a touch of elegant efficiency

to any reception area.

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

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

You save on floor space

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

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

THORN L.
ERICSSON d2

PABX Dwision

Thorn Ericsson
Telecommunications (Sales) Ltd
Viking House, Feundry Lane
Horsham, Sussex

Telephone Horsham 64166

L.M.ERICSSON
1876 - 197

ONE HUNDRED YEARS OF

TELEPHONE DEVELOPMENT

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

You save on operator’s time

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

Start to save money now

The Thorn Ericsson ARD 5@2 (or its smaller version

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

PABX Division, Thorn Ericsson, FREEPOST, Horsham, Sussex l
No need for stamp

| Name_
Please send details of ARD 562 and other PABX's
Please send a Technical Adviser (by appointment)

i
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Flexible and ready for growth.

That’s No. 1 EAX, a central office system that
can be expanded up to 45,000 lines.

We’ve taken advantage of the latest develop-
ments in integrated circuits and computer logic
to design a system that sets a completely new
standard for local and local tandem exchanges.

For example, our stored program technique
lets you keep up with changing customer require-
ments by inserting new instructions through a

teletypewriter that can be built-in or located
remotely.

No hardware or wiring changes are needed.

This lets you do things like changing dial to
touch calling simply by typing a class-of-service
marker into the computer memory. (The No. 1
EAX can handle both types of subscriber calls
simultaneously.)

The No. 1 EAX also lets you offer your cus-
tomers direct-distance dialing. The automatic
messageaccountingsys-
tem can be located right
at the exchange or the
information can be
routed to a centralized
toll ticketing or TSPS
facility.

Both LAMA and
CAMA toll ticketing
systems can be installed
aspart ofa No. 1 EAX
system. The LAM Aunit
will handle up to 45,000
lines and store up to
1,000completedcallson
just nine feet of tape.




From GTE.

-the-art

exchange.

And, LAMA records trunk number, called
number, calling number, start and completion
time, date, rate, and class of call for automatic
billing systems.

In the No. 1 EAX, dual computer and data
processing systems are on line simultaneously
to give maximum security against malfunction.

In addition, a computerized diagnostic pro-
gram constantly monitors the operation of these
systems and all subsystems.

The No. | EAX can handle subscriber loops
with total external resistance of up to 2250 ohms
at 50 Volts. That means that fewer long line
adapters are needed.

Expansion is also a simple matter.

You can add lines just by adding modules to
the existing system.

If it’s a bigger expansion, you can grow in 200
line increments just by adding factory-wired line
frames and switching matrixes.

A lot of people realize the advantage of No. 1
EAX. Right now, there are 19 installations in
full operation. And that number will grow to
26 by the end of 1974.

No. 1 EAX is only part of GTE’s family of
electronic telephone equipment. A family that is
designed to meet the '
needs of every size ex-
change.

And they all have the
same basic design con- .
cept that assures high
reliability and wide flex-
ibility.

After all, what else would you expect from the
people who invented automatic telephony? We
establishedthe state-of-the-artin 1891, and we’re
still leading it today.

(313 INTERNATIONAL

GTE International, P.O. Box 3954, Milan, Italy; World Headquarters:
One Stamford Forum, Stamford, Connecticut 06904, U.S A.




ONLY HYPERDEN
CAN SQUEEZE
6000 PAIRS
INTO ONE
NORMALSIZED
CABLE

® Hyoerden cable with conductors insulated with a
unique thinwal celluler polyethylene insulation

® Anincrease in coble pair density by up to 257

® [he lorgest number of pairs in operation
anywhere in the world

Another

breakthrough in engineering from
BICC Telecommunicotion Cables Limited

= PO Box| Prescot Merseyside L34 557
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Dial-in
for people who are out

Later this year the Post Office will open its radio paging service in the
Greater London area — the first full-scale operation in the UK that enables users
to page people on the move, directly via the public telephone network.
The service is designed to cover an area of 900 square miles and is capable
of catering for up to 100,000 users.

Multitone, originators of pocket paging and still the market leaders, were
selected to supply the digitally-coded pocket paging receivers and the
code conversion units for the central computerised terminal.
Multitone pocket paging systems are used extensively in the UK and overseas
— major companies, hospitals, hotels, stores, fire brigades, police forces and
many institutions find them invaluable for contacting people in a hurry.
if your staff have roving commissions or are frequently
out of their offices-THEY NEED PAGING

multitone

6/28 Underwood Street, London N1 7JT.
Telephone: 01-253 7611. Telex: 266518.
Cables: Multonelec London N1.




* 100, 110, 300 Baud

% Upper and Lower Case
% APL/ASCCII Dual
Character Set

% Auto Answer
* Buffered
* Paper Tape ASR Option

Silent Elegance

t[ Transdata

International Sales Division
70-72 Old Street, London EC1
Tel; 01-251-4911

A British Manufacturing Co.

Wherever
you look it
isthe best.

vii



The GEC 746 table telephone — > Dials: 10 or 20i.p.s; dial lock;

GEC manufacture telephones

You can dependon it. That's the C.B. working. for world markets: table and

most important thing you can say Number rings - to suit any wall-mounting models in a number

about atelephone, a very essential requirement. of attractive colours, loudspeaking

tool of modern society. important Pushbutton signalling — telephones, pushbutton telephones

as itis, itis often taken for granted. three versions available: and switching telephone systems.
When you buy a telephone you Self-contained MOS loop dis- Dial or pushbutton versions

obviously want good styling at a connect for all types of exchange. available for -

low price. In the 746 we provide Multifrequency forlargeexchanges. all telephones §@

both but more importantly we offer D.C. leg for PAX/PABX exchanges.
an instrument of high performance % Ringer: High or low impedance.
and unique flexibility with the widest ~ Extension Bell.

available choice of options. These % Automatic volume regulator

options include: optional.
* 1or 2 switching buttons for recall, * Line cord1.5m,2m, 3mPlugor . .
shared service, conference, Jack. You couldn’t bein better hands.
priority access, bell on/off. Someone, somewhere may think GEC TelecommunicationsLtd., )
% Seven colour options. they have a requirement that cannot  [eleghone Division, Whinbank Road, Ayaiiffe
* Handset: Lamp calling; deaf aid; be met by the GEC 746 range. AMana emémgomp'any
press-to-talk. We’d welcome the chance to prove of The General Electric ,96 c
* Table or wall mounting. them wrong. Company Ltd. of England

Always at hand.

The GEG 746 table telephone
-youcandependonit.

GF2
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Cggnet Telewriters
eliminate errors

in Factory
communication

In installations worldwide,
CYGNET telewriters are
bringing new levels of speed
and efficiency to administrative
communications.

Nothing is simpler to use.
Just pick up the CYGNET
pen and write your message.
It is received instantaneously.
without error, on anather floor

. or inanather county.
There 1s no practical limit to
the range of CYGNET.

You do not need to locate
or disturb anyone to receive
a message.
Your transmission can appear
automatically at an unattended
termina! for attention when
convenient. All parties have
permanent written record of all
messages—authenticated by
signature when necessary.

FEEDBACK INSTRUMENTS LTD,,

Park Road, Crowborough,
Sussex TN6 2QR.
Telephone: 08926 3322. Telex : 95255

CYGNET is less
expensive to install, operate.
and maintain than virtually
any other document message
system. Robust and reliable,
the equipment will give many
years of 24-hour service.

Whether you need one-
way, two-way or network
communication on private
lines, or via the public
telephone networks, CYGNET
can meet the regquirement.

RITHERDON

Purpose built metalwork
for the

Electronics and
Associated Indust

€s

Metalwork

of

Distinction




Baking Day

anyday

Any weekday is baking day at TCL's Dagenham factory.
In huge drying ovens TCL cable is subject to
rigorously controlled vacuum drying —ensuring it comes
out moisture-free.
This process is only one of many covered by
our quality control procedure which operates throughout
10-acres of factory floor space. In this way TCL telephone
cables remain of the highest electrical and mechanical
quality and continue to earn the approval of our
many customers throughout the world.
So when you're next looking
for telephone cable, give us a call first.
Any day’s your day for orders.

Telephone Cables Limited, Dagenham, England.
Tel: 01-592 6611. Cables: Drycore, Dagenham. Telex: 896216.
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'ATOTAL APPROACH-

THE CHAIRMANS VIEW

UNLIKE some other successful telecommunications
administrations, Britain does not have a continuous process
from invention, through manufacture and supply to customer
service. Yet knowledge of production is important to the Post
Office in its decision taking, and knowledge of the operating
side is fundamental to the manufacturing industry for consid-
ered and responsible approaches to problems, and especially
to meaningful exporting.

How, then, might Britain’s telecommunications service and
the manufacturing industry work more closely together in the
future? Sir William Ryland, Chairman of the Post Office,
recently gave a personal viewpoint in which he emphasised
the need for a common, total approach. Presenting the
annual STC lecture in London, he said that the whole
sequence from innovation through to customer service needed
to be a unitary operation, with arrangements to speed up in-
novation, to give economies of scale and keen and fair prices.

Referring to the potentially enormous changes in technology
that now lay ahead, Sir William said the cost of exploiting
them would be immense. But the benefits — in providing more
and better customer service at acceptable cost and price —
could be commensurate, provided the two sides of the service
prepared and organised themselves for the purpose.

After making clear that he was aiming only to suggest and
persuade that changes would be needed sooner or later, the
Chairman did float one idea. “In these days when our own
mixed economy is being diversified by combinations of
organisations from the public and private sectors, why
shouldn’t we consider together voluntarily a mini-mixed
economy of our own?

“For example, is it out of the question for the principal
manufacturers to separate out their telecommunications enti-
ties from the rest of their organisations and, while retaining
their interest in them, designate them to enter into a full and
free partnership with Post Office telecommunications and
with other telecommunications entities?”* Such a partnership
would be one of the public and private sectors, giving joint
direction and joint endeavour to the achievement of joint
objectives, sharing success and rewards.

Post Office
telecommunications
joumnal

Summer 1976 Vol 28 No.?2

Published by the Post Office

of the United Kingdom to

promote and extend krivwledge

of the operation and

management of telecommunications
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page 2
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Better plant protection
page 8
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page 11
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Cover: The Post Office needs
120,000 new wooden telegraph
poles every year. Untreated poles
are assembled here at a timber
yard, ready to be wheeled into
creosoting plant.

(See page 16.)




Scientific‘hot line'for Europe
PTF Kellyand EJB Lee

A EUROPEAN computer. network is
being established that will enable data
terminals in any of the Common Mar-
ket countrics to gain fast access to
scientific and technical information
held on computer files at specific loca-
tions. The network is sponsored by the
European Economic Community and
will be set up jointly by the British
Post Office and the Postal, Telegraph
and Telephone Administrations of the
other eight member countries.

Known as EURONET, the network is
due to become operational within
about two years and will be serving
some 700 data terminals at research
centres, public bodies and other
organisations by the end of the decade.
The most important advantages of this
network are that it will enable com-
munication to be achieved from any
terminal to any one of several pre-
viously incompatible documentation
systems and, at the same time, reduce
duplication of database files in the par-
ticipating countries.

Although EURONET will be a private
network, it could eventually form the
basis of a European public data
transmission network. Access to the
databases by terminals located in
non-EEC countries is also envisaged, as
well as access by terminals in EEC
countries to databases located in
non-EEC countries.

Initially the network will be based on
four switching centres (Nscs) — in Lon-
don, Frankfurt, Paris and Rome —
with two “host” computer centres in
Cologne and Frascati (Southern Italy)
providing the database files. By the
end of the decade there will be a
number of “host” computer centres
holding information on such subjects
as physics, chemistry, aerospace, en-
ergy, nucleonics, metallurgy, medi-
cine, agriculture, economics, statistics
and law.

The network will use packet switch-
ing techniques by which data is trans-
mitted in discrete “packets” of infor-
mation, each containing the address to
which it is destined. Data terminal
access to the network will be either by
direct links or via public switched tele-
phone, telex or data network connec-
tions to small switching computers,
called concentrators. This equipment

enables terminals operating in dif-
ferent modes to gain access to an NscC,
and vice versa, by the high-speed
packet interleaved link that connects a
concentrator with an Nsc.

Concentrators will be co-located with
NSCs to serve terminals in the United
Kingdom, the Federal Republic of
Germany, France and Italy. Terminals
in the Netherlands, Belgium, Den-
mark and the Irish Republic will gain
access to the Nscs through remote con-
centrators located in Amsterdam,
Brussels, Copenhagen and Dublin, re-
spectively. Later a concentrator will
also be provided in Luxembourg, the
data centre of the EEC Commission.

The rURONET concept was originally
published by the Commission in 1971,
and in September 1974 its Committee
for Information and Documentation
on Science and Technology proposed a
three-year plan of action to establish
the network. Shortly afterwards the
Committee’s Technical Aspects Group
reported on the possible use of existing
and planned networks to meet
EURONET requirements and prepared a
study specification to determine the
operational requirements for the com-
puter network.

A contract for the study was subse-
quently placed with a firm of consul-
tants in the Netherlands who reported
in June 1975. However, the EEC con-
sidered that the co-operation of the
various PTTs wasjessential in the im-
plementation of the telecommunica-
tions elements of EURONET, and formal
approaches to them were made in Jan-
uary 1975. The EEc stressed that the
network should be implemented as
early as possible, the urgency being to
discourage several independent infor-
mation retrieval data networks becom-
ing established in Europe. Avoiding
the inefficiencies of a multiplicity of
such developments was one of the
EEC’s prime objectives of the project.

The consultants’ report to the EEC
proposed that a packet switched
network be established to enable, in-
itially, some 100 terminals to gain
access to the medical databases at Col-
ogne and those of the space documen-
tation system at Frascati. These ter-
minal and database objectives were
adopted by the Commission of the EEC

as its initial requirements for EURONET.

Study of the basic requirements was
then undertaken by a specially formed
group of the Conference of European
Postal and Telecommunications Ad-
ministrations (CEPT) and led to a single
agreed CePT proposal for the telecom-
munications element of the network.
Examination of the technical implica-
tions and the proposals made in the
consultants’ report resulted in the
group favouring a solution basing the
core of the network on the packet
switching technology of the European
Informatics Network (EIN). This
network became operational in May
this year between research centres in
four countries in Europe to enable
research into computer resource shar-
ing. cEPT had been closely associated
for some years with the EIN project and
were already considering plans for its
ultimate integration into their respec-
tive planned public data networks.

The technical proposals were subse-
quently endorsed by cePT’s Special
Committee for Data Transmission
(cstp) and outlined to representatives
of the EEC responsible for scientific and
technical information and information
management. Conditions proposed by
the cstp were that the network should
be implemented in accordance with
agreed international standards where
applicable and that the design of the
network should be such that its reliabi-
lity could be enhanced to that needed
for a public data network. The Com-
mittee also specified that access to the
network should be through national
public data networks where and when
they existed and that the design of the
network should not preclude the carry-
ing of non-EURONET traffic.

These conditions were accepted by
the EEC and last December the French
PTT, acting on behalf of all nine
national PTT Administrations of the
Community, signed a contract with
the Commission by which the pTTs
would implement and operate for the
Commission a network meeting
EURONET’s needs. A consortium of the
member PTTs was established to
manage this task. It consists of a man-
agement committee, a sub-committee
for technical, planning and implemen-
tation aspects, and a sub-committee »
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concentrator

EURONET computer centres (hosts)
Concentrator

Internodal links

Remate host connection

Remate concentrator connection

Remote access facitity, connection
point to he decided

.




Remote —
concentrator 3 NSC
connection Up to 24 ports of mixed 16 ports available
l—speed available
network
1 switching .

Direct access links (~ ‘ w . I centre 48kbit/s
for terminals ~ = D) - (NSC)
Switched public = \
network access for :‘1:: 48khit/s a8kt
terminals ’/ it/s
Host connections {/ : ‘
via direct links 4

CONCENTRATOR NSC
Key:
PAD: Packet assembier/disassembier VC: Virtual call pracess — 7 —and — — —: asynchronous
and synchronous terminal connections " packet mode connections

CONFIGURATION AT EURONET SWITCHING CENTRE

for commercial aspects. Because co-or-
dination and implementation of the
task is significant a full-time project
tecam is being established consisting of
experts nominated by the p1Ts. In
addition, each Administration has set
up a small national implementation
group to manage the planning and in-
stalling of the network and customer
connections in its own country.

The configuration of cquipment at
each of the four switching locations is
planned to be as indicated in the dia-
gram (see above). The final design will
be the result of further study to define
the facilities and configuration
required. To meet the short timescale,
the Nscs will most probably be identi-
cal in hardware and software terms to
those used in the EIN.

The EURONET concentrators (addi-
tional processors not necessarily of the
same type as used for the Nscs) will in-
clude packet assembly and disassembly
facilitics for non-packet mode ter-
minals and, for both packet and non-
packet mode terminals, virtual call
facilities — the periods of communi-
cations between two terminals in
which users’ data will be transferred in
the network in the packet mode of op-
cration. “Host” computer centres will
be directly connected to the concen-
trators and will use the virtual call
procedure. The target set by EEC for
mean time between failure of the
network is about 200 hours, so it is un-
likely that the processors will be dupli-
cated solely to meet EURONET needs.

Some network management facilities
will be needed to perform functions
such as call recording for billing pur-
poses, and remote software reloading
in the event of a processor failure.

4

How these facilities are implemented,
whether they are held at local sites or
in one or more dedicated centres, is
under study. Furthermore, if the
network reliability is upgraded to that
of a public data network and dual or
multi-processor configurations are in-
troduced which may not be identical in
each country, then national network
management centres may need to be
established.

The most important progress made
since the signing of the contract with
the EEC in December last has been the
placing of a definition study contract
and the development of standards and
protocols.

A four-month contract for defining
the optimum configuration and facili-
ties of the network has been placed by
the French pTT on behalf of the con-
sortium of PTTs with a multi-national
software house, the study specification
having been written by the PTT’s pro-
ject team and ratified by their techni-
cal, implementation and planning sub-
committee. The definition of call
set-up and clear down procedures for
the telecommunications network for
EURONET has been undertaken by the
CcePT’s Working Group on Data Com-
munication.

Interfacing standards for packet
mode data terminals which the work-
ing group prepared have become the
agreed text of a draft International
Telegraph and Telephone Consulta-
tive Committee (ccITT) recommenda-
tion. The interfacing recommendation
for packet mode to start-stop charac-
ter terminals has also been completed.
They will be further refined later.

The drafting of recommendations for
the connection of synchronous ter-

minals is at present being considered.
It is expected that these standards will
be adopted by other Administrations
and recognised private operating agen-
cies intending to introduce packet
switched data services, especially if
they become ccITT recommendations.
For those countries intending to pro-
vide access for EURONET’s telecom-
munications network by way of their
public data nctworks — whether they
are based on packet or circuit switched
techniques — agreements on intercon-
nection arrangements will be hastened
in much the same way as EURONET is
hastening packet mode data terminal
equipment interfacing standards.
Interest being shown in implemen-
tation of the network is considerable
and already there are indications that
the number of data terminals to be
connected to the nctwork will far
exceed the initial forecasts. In addi-
tion, several major multi-national
organisations have shown interest in
using the network. It seems clear that
the provision of an international data
network to recognised international
standards will act as a catalyst and
will affect considerably the various
Administrations’ plans for national
networks in their own countrics.

Mr P. T. F. Kelly is head of the Data
Systems Planning Division in Network

"Planning Department at

Telecommunications Headquarters.

He is also chairman of the EURONET
sub-committee for technical planning
and implementation aspects.

Mr E. J. B. Lee is an Executive Engineer
in the same Division.
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It’s a change of conductor
J Pritchett and RC Adcock

Plans for a large-scale switch from copper to aluminium alloy
conductors in local telephone network cables will bring considerable
cost savings to the Post Office over the next few years.

The shape of things to come
... asample of 800-pair
aluminium alloy cable for
local networks.

COPPER has for many years been
accepted as the best conductor
material for underground telecom-
munications cables but its price has
always been liable to marked fluctua-
tions. In contrast the price of alu-
minium, an acceptable alternative as a

conductor, has remained compara-
tively stable — and currently costs half
as much as copper.

Not surprisingly, therefore, the Post
Office has often considered a change
from copper to aluminium on econ-
omic grounds, and since the Second

World War a number of experimental
cables with aluminium conductors
have been laid in various parts of the
country. The most notable of these is,
perhaps, the Dover to Deal junction
cable which was installed in 1954.

A major step forward was made inp




1968 when the Post Office adopted
aluminium as standard for local dis-
tribution cables connecting roadside
distribution cabinets with customers’
premises. These cables range in size
from 2—100 pairs of wires and are
filled with petroleum jelly for protec-
tion against water seepage.

The introduction of these cables
resulted in significant savings in capi-
tal outlay, despite the need to develop
new jointing techniques and provide
the necessary jointing tools.

Later on a change was made to alu-
minium alloy which was found to be
more satisfactory than the commer-
cially pure aluminium that was used in
the earlier cables.

Now, following agreement between
the Post Office and the Telephonc
Cable Makers Association, plans have
been made for a large switch from cop-
per to aluminium alloy in the local
networks. At present aluminium alloy
cables account for 2§ per cent of local
cable purchases. Over the next few
years this figure is likely to increase to
95 per cent, resulting in savings of
about £10 million a year.

Under the latest plans cables with
aluminium alloy conductors are being
progressively introduced into the local
main networks which radiate from
telephone exchanges to the distribu-
tion cabinets. Cables in these networks
range in size from 100-4,800 pairs

and are pressurised with dry air. In-
stallation started last year in the South
Eastern Telecommunications Region
and plans are being made for exten-
sion to the North East, Wales and the
Marches and Scotland.

The essential mechanical properties
of a conductor are tensile strength and
ductility — the ability to stretch with-
out fracture. During cable manufac-
ture the wire has to withstand the
various processes of insulation, strand-
ing and sheathing before the final
drumming and despatch to the work-
ing site.

At the installation stage the conduc-
tors have to be strong enough to allow
the cable to be pulled into a standard
length of duct without breaking. All
the conductors would make an equal
contribution in a straight duct but,
because ducts generally follow the line
of a footpath or roadway, they contain
bends which tend to cause a dispropor-
tionate part of the pulling tension to
pass to a small group of conductors.
This is why ductility is of such practi-
cal importance in a cable conductor.

Although the tensile strength of the
pure (three-quarter-hard) aluminium
wires used in the early cables was ade-
quate, problems arose because their
handling characteristics were inferior
to those of the soft (fully annealed)
copper they replaced. As a result, occa-
sional breakages occurred when the

Layout of a typical local cable telephone network.

wires were bent sharply at joints and
distribution cabinets. Consideration
was therefore given to the adoption of
aluminium alloys, many of which were
known to combine the high tensile
strength of three-quarter-hard alu-
minium with an ability to stretch
before breaking which was much more
like that of the copper.

The relative merits of various alloys
were assessed in the laboratories of the
External Plant Development Division
at Carlton House, Wembley, and the
results were compared with those for
soft copper and three-quarter-hard
aluminium. Meanwhile, Post Office
cable suppliers took on the task of pro-
curing suitable alloys and developing
manufacturing methods for alumin-
ium alloy cables.

Aluminium alloys require only partial
annealing, and close control of this im-
portant process is essential for wire
fabrication and cable manufacture.
This meant that new manufacturing
plant had to be installed by the sup-
pliers before the switch to alloys was
made three years ago. The mechanical
characteristics of aluminium alloys
now in production are far superior to
those of three-quarter-hard alu-
minium. They are also sufficiently
close to those of copper to give ade-
quate tensile strength for cable fabrica-
tion, while at the same time meeting
the minimum stretching specification
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which has been shown by experience
to be adequate for field use.

Because aluminium is not as good an
electrical conductor as copper, the
wire is made with a slightly larger dia-
meter to obtain a comparable overall
resistance. Cables in the current range
using 0.5 mm diameter aluminium
alloy wire replace those with 0.4 mm
copper wire. However, it has been pos-
sible to reduce the thickness of the
cellular polyethylene insulation used,
so that the change of conductor
material involves no appreciable in-
crease in the overall cable diameter.

Weight for weight, aluminium is
cheaper than copper and the conse-
quent saving is enhanced because one
tonne of metal yields twice as much
0.5 mm aluminium wire as 0.4 mm
copper wire. Furthermore, because
aluminium alloy cables are lighter in
weight than theig, copper equivalents,
transport and installation is easier.

The new cables have been received
very favourably by Post Office field
forces, the weight saving being par-
ticularly clear to cabling staff. Jointers,
too, have found that handleability —
an all-embracing term which includes,
for example, the various processes of
folding back bunches of conductors for
selection of pairs, and bending conduc-
tors during jointing — is not noticeably
different from that of copper, but far
superior to that of the three-quarter-
hard aluminium originally used.

Jointing problems have also been
overcome. The method of connecting
copper cables by stripping the insula-
tion and twisting the bared wires
together was not possible with alu-
minium because it oxidises rapidly, the
oxide film preventing good electrical
continuity. The solution has been
found by providing crimping devices
which compress the conductors inside
an insulated phosphor-bronze connec-
tor. There is no need to remove the
conductor insulation because sharp
projections inside the connector pene-
trate it with ease.

For the jelly-filled cables of the local
distribution  networks an easily
operated jointing jig to crimp the wire
joints has been developed, together
with a readily accessible cap-ended clo-
sure to house the jointed wires (see
Telecommunications Journal, Winter
1973/74). For the pressurised local
main network cable a conventional in-
line joint can be made using an hy-
draulically operated device, the Jointing
Machine No. 4 (see Telecommunica-
tions Journal, Spring 1969). Other
types of joint using methods similar to
those already adopted for the local dis-

Above: This specially developed jig simplifies jointing of local distribution network

s

cables. A cap-ended closure provides easy access to the jointed wires.
Below: A conventional in-line joint is made on a local main network cable using the

hydraulically operated Jointing Machine No. 4.

tribution cables are being developed.
The possibility of extending use of alu-
minium alloys to the cables of the
junction network is being investigated
and various cable designs are under
consideration. There are no plans,
however, to abandon copper for the
coaxial cables of the main network.
Each pair of coaxial tubes carries a
large number of circuits and the metal
content is so very small in relation to
traffic handled that a change to alu-
minium alloy could hardly be justified.
The introduction of aluminium con-
ductors and the subsequent change to
aluminium alloy has been achieved
with due regard to the availability of
the new materials and the rate at
which manufacturers could adapt

their plant. The success of the venture
“to date illustrates the close technical

liaison between manufacturer and
user, which has allowed the changing
needs of the field to take full advan-
tage of the progressive development in
processing techniques following the in-
troduction of new materials.

My J. Pritchett is a head of section in the
External Plant Development Division of
Operational Programming

Department at Telecommunications
Headquarters, with responsibility

for cable development.

Mr R. C. Adcock is an Executive
Engineer in the same Division, in a group
responsible for local cable development.

PO Telecommunications Journal, Summer 1976




To avoid damage to
underground telephone
cables, specially trained Post
Office engineers give on-site
guidance to contractors and
public utilities engaged in
excavation work. Now, to
provide even greater
protection, trials are planned
of a scheme in which a
Freefone call to a special
reception centre by one
undertaking will result in
work site information
supplied or requested being
passed to all other
participating interests.

A CARELESSLY operated mechani-
cal digger or simply a spade plunged
thoughtlessly into the ground . . . The
result could not only be an expensive
repair bill for damaged Post Office
cables but it could mean frustrating,

even disastrous breakdowns in busi-

ness, private and emergency communi-
cations. Every year more than 1,000
major long distance and junction
cables are put out of action in digging
accidents as they are crushed, ripped,
spiked, flooded and sliced in a nation-
wide trail of damage. And yet it need
never happen.

A code of practice among public utili-
ties to prevent damage to each others’
plant has long been in operation and
under it, notice of any proposed works
is required to be given to all interested
parties. The Post Office, however, has
gone one step further and four years
ago set up a special “‘dial-before-you-
dig” scheme and appointed Plant Pro-

o g N = ¥ T he
With the aid of special track locating
equipment, Plant Protection Officer
Malcolm Larnach and technician

Ted Hall trace and mark the route of a
telephone cable at a roadworks.

tection Officers to give site guidance.

Under this scheme a free telephone
service is provided by the Post Office
and contractors doing excavation work
are urged to dial before they begin dig-
ging to discover the exact location of
underground cables. Calls are put
through to one of the 68 external plant
maintenance centres (EPMcs) which
have information on the routing of un-
derground cables.

As soon as a call is received it is the
duty of the Plant Protection Officer
(pro), wusually armed with plant
records and special track locating
equipment, to establish on-site liaison
with the authority or contractor con-
cerned. Once the precise nature of the
excavation has been determined he



will locate the Post Office plant and
mark its position, usually with distinc-
tive yellow posts, along the route of
the cable and then advise the officer in
charge of the epmc if any further
attention or supervision by the Post

1Y

Office is necessary.
Now a new scheme, which is due to
begin field trials later this year, is

aimed at further improving co-oper-
ation between all utilities. The plan is

to set up a Joint Utilities Location and
Information for Excavators (JULIE)
service in Blackburn Telephone Area
as an extension to the existing Free-
fone service.

Information given to or requested
from the Centre by a contractor will
be passed on to all the other utilities
participating in the scheme. The idea
was developed because a contractor
faced with having to telephone the in-
dividual numbers of all utilities in-
volved may not, for various reasons,
contact them all.

The need for co-operation between
the various authorities and under-
takers including the Post Office is, of
course, obvious and depending upon
the size and nature of the proposed
works, notices received by the Post
Office are either dealt with, and a
reply sent by the Epmc, or passed to
the External Planning Group or
Drawing Office for attention. If maps
are submitted with the notice these are
returned to the promoting authority or
undertaking marked to show the areas
where Post Office plant is liable to be
situated.

The plans are also stamped with a
warning that the Post Office plant may
be up to three metres from the centre
of the marked area and point out that
arrangements can be made for the pos-
ition of this plant to be accurately
marked on site. For this the promoter
is urged to call Freefone One-Double-
One via the operator who will extend

the call to the epmc without charge.

Although the procedure for advising
of proposed works, and if necessary
the on site marking of plant positions,
is operating successfully it does not
completely eliminate all mechanical
damage. The incidence of damage
caused by non Post Office operations
to trunk and junction telephone cables
alone is considerable and in the local
cable network, where many of the
smaller cables on housing estates are
buried without the protection of an

encasing duct, the incidence of damage
is much greater. It is true to say, how-
ever, that much of this damage occurs
during the early life of the estate while
building operations and surfacing
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work are still very much in evidence.
Damage to underground cables
causes a variety of problems to the
telecommunications service. In the
case of small local cables, only a few
customers may be affected but when
large local, or trunk or junction cables
are damaged the interruption is far
more widespread. The speedy repair of
damage obviously reduces the extent of
an interruption but it uses engineering
labour which could otherwise be
employed on more productive work.
The time spent on the repair of
damaged Post Office plant is currently
equivalent to the full time employment
of about 300 staff. Although the Post
Office does, in many cases, get re-im-
bursement of the cost of the repair, the
disruption to the normal programme
of work and the reduction of revenue
due to the interruption of service, are
losses which the business suffers alone.
When buried plant is damaged the

At the External Plant Maintenance
Control in London’s North West
Telephone Area, technician Frank Noah
receives cable damage reports from
repair service controls. The wallchart
shows details of cables for which

the Area has maintenance responsibility.

pPO is one of the first Post Office men
on the scene. The liaison established
between him and the contractor’s
work force is usually such that when
plant is damaged it is directly reported
to the EpMmc. Although jointing staff
are normally required to make a repair
when a cable has been damaged it is
often a ppo who is first sent to the site
to -assess the amount of the damage,
determine the size and composition of
the repair force needed, and to pre-
pare, or help prepare a damage report.
Obviously he also takes what steps he
can to prevent further damage.
Although the ppos’ main function is
to prevent damage to underground»



Below: Post Office engineers examine the damage caused to telephone cables
unearthed during excavation work at a building site.

IO

Plans of a proposed roadworks

scheme by a local authority are checked
against a map showing the position of
Post Office plant by Sid Crook,

a senior technician at the

North West Area EPMC.

plant they normally visit a work site
only when requested. At other times
they are employed on other essential
work such as lncating the position and
route of existing Post Office plant for
the benefit of other Post Office staff
not equipped with suitable track locat-
ing equipment.

As well as this, there is also the sub-
sequent checking of new overhead
electricity lines and services which
cross or are close to Post Office over-
head wires and cables to ensure that
the necessary separations have been
maintained.

As is well known the Post Office un-
derground plant shares the available
space below roads and footways with
other undertakers plant which is also
liable to be damaged. The way in
which other owning undertakers deal
with notices of intention to carry out
excavation work varies considerably
but several undertakers have shown
considerable interest in the Post Office
method and the proposed trial in the
North-West is a result of this situation.

The Post Office firmly believes that
prevention is better than cure and it is
concerned to encourage those respon-
sible for excavation work — be it the
planner or the operative on the work
site — to advise of all proposed activi-
ties. To back up this policy there have
been several national, Regional and
Area campaigns including advertise-
ments in telephone directories and
trade journals, the distribution of
thousands of information cards, and
discussions with other authorities and
undertakings and their contractors. In
one Region, wide distribution of an
eye-catching “girlie” calendar proved
a particularly appropriate way of get-
ting the message over at site offices and
workmen’s huts.

Ideas and schemes like this, together
with the liaison established by the
pros, has helped create a pgreater
awareness of the vulnerability of Post
Office plant to mechanical damage and
the consequent breaks in service.

Mr E. N. Harcourt is head of a group in
Service Department at
Telecommunications Headquarters
responsible for maintenance of the trunk
and junction cable network and the
organisation of EPMCs.
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WORKSHOP skills such as toolmak-
ing, carpentry and sheet metalworking
are not readily associated with the ex-
ploratory environment of research.
Yet much dedicated ‘“behind-the-
scenes’’ activity of this kind is essential
if the possibilities for change and im-
provement emerging from the labora-
tory are to be transformed into proven
substance.

For projects undertaken at the Post
Office Research Centre, Martlesham
Heath, comprehensive support services
are provided by a large workshop
which is equipped and staffed to meet
most modern precision engineering
needs. Here the main task of 70 highly
skilled technicians is to turn the ideas
of Post Office scientists and engineers
into practical reality — ideas that may
be presented to them as complete sets
of detailed . drawings, as rough
sketches, or as verbal instructions.

The work of Research Department
(resp) involves many disciplines and
this is reflected in the workshop’s faci-
lities which combine conventional pro-
cesses, such as toolmaking, instrument
making and general fitting and
machining, with a variety of more spe-
cialised services. For example, the
expertise of numerically controlled
machining and sheet metalworking
have been put to good use in the pro-
duction of special ovens for screening
and testing long-life transistors.

]

The backroom boys
TE Chalklen and DJ Joyce

Normal carpentry needs are met in
the woodworking shop, and here the
main demand is for pattern making
and model making skills. This has
proved invaluable in the past for the
design and development of such pro-
jects as the Goonhilly aerial No. 1 and
the linear cable engine concept to
speed the laying of submarine cables.

Typical of the special facilities which
have been developed as a result of new
requirements are electroforming and
plastics processing. Briefly, electro-
forming is a process for producing a
highly accurate copper tube, the shape
of which is determined by a mandrel
made of aluminium or stainless steel.
The mandrel is immersed in a solution
containing copper sulphate, sulphuric
acid and distilled water, and pure cop-
per is deposited on it to form the
required shape. ,

Electroforming lends itself to batch
production, especially if the mandrel
can be extracted. It has, for instance,
been used in the production of a
number of high-precision waveguide
components needed in  current

research on future higher-capacity
communications satellite systems using
the six-metre diameter steerable aerial
at Martlesham.

The plastics processing unit has
grown considerably since the first
requests for this type of work were
made to ResD workshop staff in the
late 1960s. Today the available tech-
niques include extrusion, injection
moulding, vacuum forming and PTFE
spraying. Extrusion work is, in fact,
playing an important part in the
research at Martlesham on optical
transmission systems which use a pure
glass or silica composite thread of
about the same diameter as a hair.

To protect the fragile optical fibres
when they are handled, stored and
eventually pulled into ducts, the plas-
tics unit has' developed an extrusion
line which forms a polypropylene tube
around the fibre in a continuous pro-
cess as it is drawn from its crucible.
The tube is a few hundredths of a mil-
limetre larger in diameter than the
fibre, and the molecular structure of
the polypropylene is “orientated” so»
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that the longitudinal strength of the
tube is considerably increased. This
enables the finished product to be
pulled without breaking the fibre in-
side the tube.

Vacuum forming and moulding tech-
niques have been used in the work-
shops to produce experimental
keypads for the Viewdata information
service being developed by ResD (see
Telecommunications Journal, Winter
1975/76). They include a variety of
cases, key shapes and layouts for eva-
luation to assess the most appealing
and ergonomically suitable keypad.

Heavier engineering work is carried
out by a group known in the work-
shop as “millwrights”. Typical of this
work is a hold-and-cut grapnel weigh-
ing in excess of two tons which is cur-
rently in an advanced stage of develop-
ment for the submarine cable group.

Apart from the many support
activities for RresD, the workshop’s
expertise is also called upon by other
Departments at Telecommunications
Headquarters. Current work, for
example, includes a new feed unit for
a 30-ft diameter dish aerial now in op-
eration at Goonhilly Downs earth
station which has involved machining
large plates to very precise dimensions
and assembling the finished items,
again to a high degree of accuracy.
The workshop technicians are there-
fore good all-round craftsmen rather

than specialists, the main staft consist-
ing of two groups of Technical
Officers, each under the control of an
Assistant Executive Engineer.

Most of these men will initially have
served an indentured apprenticeship as
a toolmaker, instrument maker or
similar pupilage prior to joining the
Post Office, although there are a small
number of apprentices progressing
through the workshop. Many of the
younger element are employed in an
engineering group which backs up the
main workshop, and former appren-
tices are also situated in this group so
that they can put into practice the
skills acquired during their training.

A technician is usually responsible
for making a complete item of work,
contributing  ideas, deciding on
methods of manufacture and giving it
a final polish. The time taken to com-
plete each job can vary from as little as
a few hours to several months, and if
a particular project does require sub-
stantial effort a team is formed for the
duration of the work. The more repeti-
tive tasks which would be too expen-
sive if dealt with in this way are
usually placed under contract with
local engineering firms on a competi-
tive basis.

In private industry men in a similar
environment to that of the workshop
staff work either on a bench or a few
selected machines, but experience has

An aluminium alloy mandre! takes shape on a lathe in the Martlesham workshop.
The mandre! will be used in an electroforming process
to produce a horn of pure copper for experiments in satellite communications.

.

shown that the system employed at
Martlesham gives greater job satisfac-
tion and eventually builds a team ex-
perienced in almost every aspect of
working technology. This assists them
later if they show an aptitude for one
of the more specialised jobs, such as
numerically controlled machining,
electroforming or work in the plastics
processing unit.

Clearly the inherent flexibility of the
system and the diverse demands placed
upon it call for careful control to
ensure a correct balance of effort on
each project, as well as a smooth flow
of work. A small liaison group there-
fore maintains constant contact with
the laboratories in an attempt to gauge
and anticipate future requirements.

All requests for workshop services are
first dealt with by a planning group.
When the work has been estimated
and a planned start date scheduled,
the customer is advised and he gives
authority for the work to begin. Dur-
ing this time tentative orders are being
placed for materials and bought-out
parts. Once work is started the job is
monitored regularly and the customer
is advised of its progress.

During manufacture further ideas or
improvements to design may emerge at
the suggestion of either the workshop
staff or the customer. There is, there-
fore, a need to vary the original terms
of reference of any job while, at the
same time, maintaining close control
on time and money being expended.
This can, of course, upset plans for




Above: A copper transducer is produced by the electroforming process in which an
-electric current is passed through the bath of copper sulphate, sulphuric acid

and distilled water. Copper forms on the slowly revolving mandrel at a rate of
about one-thousandth of an inch per hour to produce the required shape.

Left: The holes in an aluminium alloy plate are checked after drilling to extreme
accuracy by numerically controlled machining. The plate, called a padplacer,

will be used in the manufacturing of printed circuits board masters.

future work, but staff accept that in a
research environment changes will be:
required on some projects. Experience
has also shown that it is easier to alter
requirements within the workshop
than if the customer had placed a con-
tract with an outside contractor.

In Post Office research most projects
seem to follow a general pattern, star-
ting from fundamental research to
experimental work and, finally, a de-
monstration of practical feasibility.
Much of the demand for workshop ser-
vices occurs at discrete intervals dur-
ing the life of a project, and coping
with these peaks in demand requires a

very flexible workforce. In brief, the
workshop together with other ‘“‘back-
room’’ general services play a vital role
in the overall objectives of developing
better service for the public, reduc-
tions in the cost of services, and a
wider range of facilities.

Mr T. E. Chalklen is head of a group at
the Post Office Research Centre,
Martlesham Heath, responsible for
workshop services.

Mr D. J. Joyce is an Executive Engineer
in the same group, in charge of the
workshop.
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Brighter outiook
in exchange
forecasting

"~ MC Jones

A new computerised system coming into operation
this autumn will improve the accuracy
of forecasting equipment orders needed to meet future
growth in Britain’s telephone exchanges.

ABOUT £200 million is being invested
this year by the Post Office in the pur-
chase of contract telephone exchange
equipment. Clearly such investment
requires carcful management and con-
trol, both in the context of overall
planning strategy and in the placing of
contracts for individual exchange
equipment orders. The Exchange
Equipment Review (EER) exists to fiil-
fil these requirements.

Primarily, the Review is designed to
determine exchange exhaustion dates
and calculate order sizes for additional
equipment, and so provide staff in
Telecommunications  Regions  and
Telephone Areas with the essential
basic - information for planning and
programming new exchanges and
extensions. The Review embraccs five
forward ordering years and apart from
identifying future requirements also
acts as a progressing vehicle for orders
already placed and in the manufac-
turers’ pipeline.

Additionally, a forward programme
of orders is compiled which is used to
inform equipment manufacturers of
planned ordering levels. The gER also
provides an important data base for
the calculation of forward forecasts of
expenditure, essential to the Telecom-
munications Business for investment
planning purposes.

The requirements of the EER were to
a large extent satisfied by the introduc-
tion of a computerised system in 1969.
Since that time, however, the acceler-
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ating effects of the exchange equip-
ment modernisation strategy have
called for more sophisticated calcula-
tion processes to meet the needs of
crossbar and clectronic exchanges.

Furthermore, the existing system was
not able to cope with the complexities
of multi-unit exchanges, nor could it
handle exchange traffic capacities or
calculate order costs. Consequently, a
decision was made in 1973 to transfer
the system from an obsolescent LEO
326 computer to an ICL System 4, and
by building on the experience gained
from the existing system, to improve
and enhance the EER to mecet the
changing needs of the switching
network.

The new system with its cnhanced
data base will considerably improve
the accuracy. of forecasts of exchange
equipment forward ordering require-
ments. It will examine the current and
forecast situation for each exchange in
terms of both connections and traffic
capacities, apply national planning
rules and costing formulae, accommo-
date local influences and constraints,
and compile an ordering programme
for Area and Regional planners in re-
spect of each exchange.

The more detailed information
cxtracted from the ncw system will
also provide a valuable range of statis-
tics to assist the Business to formulate
policy on the provision of exchange
equipment so that the requirements of
modernisation and system growth can

be matched to national resources in
the most practical and economic way.

Primary information in the form of
Area data and Regional parameters
are input to the system when any item
on the computer’s data file requires
amendment or when a new item of in-
formation is required. Following each
input the data file is updated by a dis-
crete updated suite of programs and
data vet reports are produced. Data
conversion from input document to
the computer is effected by process
control keying (pck), an on-line sys-
tem which obviates the need for punch
cards and allows the application of
certain data vet checks.

National parameters in the form of
exchange order lead times (EOLTS),
overall adjustment periods (oaps), de-
sign periods and costing formulae are
held on a parameters file which can be
updated when necessary by the appli-
cation of a parameter file update suite
of programs.

The data and parameter files are used
in conjunction with the complex
review suite of programs to carry out
a review run. Following each review,
the updated data file is carried forward
and Area and Regional printouts pro-
duced. Finally a special statistics suite
of programs is used to extract, edit,
and print summary statistics on a
National, Regional and exchange sys-
tem basis.

The principal advantages of this
modular arrangement are that the in-
dividual processes can be run separate-
ly and the data file updated frequently.
This allows an accurate data base for
statistics extraction when required,
while the review suite can be run on a
less frequent basis.

An important feature of the system is
the ability to test the implications of
tentative changes in policy by running
under simulated conditions. A copy of
the data file and an experimental para-
meter file can be processed and
reviewed to produce statistics without
disrupting the normal operational acti-
vity. Interrogation facilities will allow
the extraction of special or infre-
quently required information not in-
cluded in the regular statistics.

Structuring of the individual pro-
grams within each program suite is
also on a modular basis which will
enable existing routines to be
enhanced or new processes added
without affecting other links in the
processing chain.

During a review run the computer
compares individual exchange capaci-
ties in terms of connections and traffic
against forecast demand and estab-
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lishes exhaustion dates. Overall adjust-
ment periods held on the parameters
file are then applied to determine the
required brought into service (BIS)
date for the equipment. .Using the
later of the B1s and exhaustion dates of
the existing equipment, the design date
of the job can be determined by the ap-
plication of standard design periods.

Once these critical dates have been
derived the size of an order can be
determined by subtracting capacities
in terms of connections and traffic
prior to the introduction of the order
from the design date requirements.
Order size details, in terms of connec-
tions and traffic are used to calculate
costs which, combined with the unit
type, exhaustion date and system type,
determine the relevant exchange order
lead time and hence the Regional con-
tract order (Rco) date,

The computer reviews all orders
which have rco dates in the “‘review”
period (broadly the following five
years). The resultant order profile will
thus extend to cover equipment needs
up to nine or ten years ahead.

Although the basic procedure is rela-
tively straightforward, allowance must
be made for the everyday practical
problems encountered in equipment
planning. Many orders include an ele-
ment for equipment replacement as
well as for future growth, while others

may have a main network or a switch-
board component. Similarly, the com-
puter processes must be capable of
recognising such formidable problems
as building constraints.

Consequently, in ensuring that the
computer processing is as complete
and as comprehensive as possible and
yet flexible enough to accept special
input information where non-standard
situations predominate, computer rou-
tines have necessarily become com-
plex. This is particularly so in the case
of a multi-unit exchange where an
order can relate to equipment capacity
for more than one unit although the
connection forecast is only provided
for the exchange as a whole and must
be broken down and distributed by the
computer among the various growing
and non-growing parts of the
exchange.

Computer systems sometimes attract
criticism because they offer solutions
only to straightforward situations and
tend not to be sensitive to the practical
problems which invariably confront
the Area planners. To enable Areas to
overcome such difficulties most com-
puter derived information on the new
EER will be capable of direct or indirect
manual over-ride.

As it i1s impossible to cover these
various eventualities within the frame-
work of the automated routines, the

system has been designed to allow cor-
rection or adjustment by the input of
very little additional information. An
added advantage of this type of flexibi-
lity is that the need for manual amend-
ment to computer printout — a very
significant problem on the existing sys-
tem — will be largely overcome. Apart
from the obvious advantage to the user
this will also help enhance the quality
and accuracy of the file held data base
and hence the statistics extracted.

Programming of the new system is
now nearing completion and imple-
mentation is planned for the
autumn following a phased file con-
version period and exhaustive system
testing. Already, development work
has begun on future stages of the sys-
tem. These stages will embrace the
mechanisation of the Main Network
Equipment Review, an extension of
the output statistics covering expendi-
ture outfall, integration with other
computer systems, and processing of
direct labour orders, but each will first
be subject to a full feasibility study.

Mr M. C. Jones is a Senior
Telecommunications Superintendent in
a group of the Operational Programming
Department at Telecommunications
Headquarters, responsible for
development of the new Exchange
Equipment Review project.
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Wooden poles are

worth their salt

EH Wheddon

Plastic and steel telegraph poles are being tested by
the Post Office, but the traditional wooden

types remain a vital part of the telephone network.
Many processes for preserving wooden poles have been
tried, and 15,000 salt treated poles are currently

under examination.

PostOfficepoleinspector Peter Gerrard measures the moisture contentofanuntreated
wooden pole at a contractor's depot. If the timber is too wet, creosote will
be unable to penetrate it sufficiently to give the required protection against decay.
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Above: Before being creosoted, wooden poles pat

which cuts away about 6 mm of bark, removing lut

Below: Trolley loads of wooden poles emerge fron
treatabout 165 polesatatime.




ssthrough this dressing machine
mpsand knots.

1acreosoting chamber which can

ASK MOST people to describe a tele-
graph pole and they will probably talk
about a creosote covered column of
wood with wires attached to the top.
And, of course, they would be right.
But wooden telegraph poles — for so
long a familiar sight on the landscape
— could, in the future, gradually disap-
pear and be replaced by poles made
from galvanised steel or reinforced
plastic.

At present a variety of steel and plas-
tic poles are undergoing trials at the
Post Office’s special testing ground at
Smallford in Hertfordshire. As well as
being tested to see how they fare in the
vagaries of the English climate, the
poles are being used to study possible
new methods of holding aerial cables
and fittings. The fact that some of
them are hollow, for instance, allows
the wiring to be run down the length
of the pole so that repairs and main-
tenance can be carried out at ground
level. This technique, also, has obvious
safety benefits.

And, of course, there is the economic
situation to consider. No fewer than
120,000 poles are needed annually and
the price of wood has more .than
doubled in the last couple of years.

But non-wooden poles are by no
means new to the Post Office. Various
iron and stgel poles were tried more
than 100 years ago and tubular iron
poles in ornate cast iron bases proved
particularly popular with the Vic-
torians. Use of this type of pole suf-
fered a severe setback in 1903, how-
ever, when a line of 11 poles collapsed
at Worthing — the spread of trouble
being halted at the first wooden pole!

In 1889 iron-reinforced concrete
poles were first used but various de-
signs proved unsatisfactory, mainly
due to flaking of the concrete and con-
sequent exposure of the iron. Most un-
usual of all, however, were the glass
poles invented in 1903 by a German
architect. ]t was claimed they had the
advantage of easy maintenance due to
being hollow like the steel poles cur-
rently being tested, but costs proved
high and the project was turned down.
Rubber and plastics of various types
have also been considered but the nor-
mally higher cost of maintenance has
precluded full development.

At present there are about 4.5 million
telegraph poles in Britain and about
85 per cent of these are of Scots Pine.
Qf the 120,000 new poles needed
annually about 30,000 are home
grown — mainly in Scotland where the
climate produces sturdier trees. A
small number of trees from the
Queen’s estates at Windsor, Balmoral,

A galvanised steel pole undergoes tests
alongside a more familiarwooden type at
the Post Office’s Smallford Test Centre
in Hertfordshire.

and Sandringham are also used. The
90,000 imported poles come mainly
from Scandinavia, with Finland sup-
plying the majority.

Trees normally take up to 50 years
from planting to be mature enough for
telegraph poles and their average life
span is 30 years. Some, however arc
still giving satisfactory service after
100 years! But why are telegraph poles
still needed anyway, when so much
cable goes underground? Basically it’s
simply a question of cost and con-
venience.

In the outlying districts of large
towns it would not be practicable to
tear up the pavements every time an
installation was required and poles are
still the easiest and least costly means
of distribution. In remote thinly popu-
lated rural areas it is far easier and
cheaper to erect and maintain poles
than it is to lay cable underground.

The earliest traceable mention of
telegraph “poles is reference to a few
poles of untreated larch in 1844 and
this being the case the telegraph pole
can rightly claim to be the most senior.
of all items of telecommunications
stores.

Until 1870, private telegraph com-
panies worked in competition with the
Post Office, who played only a minor
role in this field, but in January of that »
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year the State acquired control of all
telegraph companies. As patt of the
take-over the Post Office acquired
60,108 miles of line, on a total of

14,950 poles.

The Post Office has, of course, always
been in the vanguard on research, and
to this end many pole designs have
been examined and used experimen-
tally. Some 50 species of timber have
been tried ranging from the earlier de-
spised red fir to eucalyptus and wal-
laba; but most had serious shortcom-
ings. Present specifications allow only
the use of Scots Pine from abroad, and
Larch and Douglas Fir from home
grown sources. The latter are, how-
ever, not in plentiful supply and
account for only 15 per cent home
grown production.

Seven Pole Depots are situated in pri-
vate contractor’s yards at Belvedere,
Kent; Newport, Gwent; Boston, Lin-
colnshire;  Fleetwood, Lancashire;
Blyth, Northumberland; Leven, Fife;
and Grangemouth, Stirlingshire. They
are staffed by contractor’s men, who
work under the supervision of Post
Office pole inspectors. All inspectors
are highly trained in detecting faults
in timber from bacteria or fungi infec-
tion, to damage by squirrel bite or
wood wasp or any other of the count-
less enemies of timber. They also
determine when treatment shall start.

For many years poles were used un-
treated- against decay. Larch was pre-

ferred because the small quantities
required were easily obtained from
home grown sources, and the timber
being moderately durable, had an
expected life of 10 years. The import-
ing of timber for poles was strongly
resisted by home growers, and many
questions were raised in the House of
Commons, aimed at forcing the Post
Office to accept only home grown sup-
plies, however unshapely or unsuitable
they might be.

Scandinavian Scots Pine was deni-
grated as having a shorter (untreated)
life than Larch. It was also said to
have less strength, and would promote
unfair competition because supplies
could be obtained more cheaply as
shipping costs were lower than inland
transport costs either by horse and
cart or railway. By the early 188os,
however, as the telegraph system grew,
demand for timber began to outstrip
supply, and urgent attempts to find a
cheap method of preservation were
sought.

Primitive methods such as charring
were employed, and in some cases
pitch was used. Ineffective chemical
methods were also tried in quick suc-
cession, with zinc chloride in various
strengths being used. When this failed
to produce the desired effect, copper
sulphate in various forms and by many
methods became a favoured form of
treatment.

Although Bethel, a German chemist,

Post Office technicians Stan Andrews and Charlie MacLean erecta new pole
alongside adecayed one, which will later be removed. Ontop of their vehicleisa
pole which was replaced aftergiving nearly 80 years’ service.

Morethan 70 years old and stillgoing
strong. . .the 1904 polebeing examined
here by Bryan Hambly, aninspector of
majorworksin Bedford Telephone Area,
carrieslines atalocal timberyard.

had developed his effective system of
pressure antiseptic treatment using
creosote in 1838, no ‘plant was in-
stalled in the United Kingdom until
1868. This process was adopted by the
Post Office in 1869 and was used ex-
clusively until 1912 when a process of
impregnating creosote by pressure and
merely coating the walls of the cells of
the timber with antiseptic was intro-
duced for the first time.

It is difficult to assess exactly how
many forms of antiseptic treatment
have been used in attempts to give
ever-lasting life to poles. Records are
held of some 79 processes — many akin
to witchcraft! — which have been tried
or examined. More recently specifica-
tions have been introduced for the use
of copper, chrome and arsenic salts
under various trade names, and these
are the Post Office’s latest venture into
the field of experiment. Some 15,000
salt treated poles have been issued to
the field and now await the lengthy
process of life tests.

All antiseptic treatment, whether
with oil or salts is monitored at every
stage, thus ensuring strict quality con-
trol. Since there are many poles
throughout the country still giving
satisfactory service after standing
more than Ioo years, the Post Office
may congratulate itself on attaining
such a reliable and inexpensive item.
Any development of glass fibre, plastic
or any other man-made pole, will have
to be very good indeed to equal this
remarkable record.

MrE.H. WheddonisaHigher Executive
Officerin Post Office Purchasing and
Supply Departmentresponsible for the
provision oftelegraph poles and
associated equipment.
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Carphones cover

new ground

J Valentine

DURING the time it takes a busy
executive to drive, say, 50 miles from
one appointment to another it may be
vital for him to contact his office, a
client in another part of the country or
even associates on the Continent. At
one time it would probably have
meant a delaying diversion in his jour-
ney to find a telephone. Today, when
on the move in and around major busi-
ness centres he can simply pull*into theQ
roadside and make the call on a tele-
phone at his fingertips.

Such fast and convenient communi-
cations for motorists have been made
possible by a series of major extensions

HISHEE Areas already covered by the
izt Post Office radiophone service

Area to be covered later this year

and technical improvements to the
Post Office’s car radiophone service
since its introduction in South Lanca-
shire in 1959, The service now covers
all England’s major industrial areas.
With the eventual intention of provid-
ing national coverage, another exten-
sion is scheduled to become opera-
tional later this year which will cover
a central belt of Scotland, including
Edinburgh and Glasgow.

Basically, the service enables a driver
to make and receive calls in his vehicle
over the public telephone network
while in any of the areas covered by
the service’s strategically located base
radio stations. The driver can be
linked with any of the 21 million tele-
phones in the United Kingdom and —
-provided the operator has direct Inter-
national Subscriber Dialling (1sp)»
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Opposite top: Using the radiophone at
his fingertips a driver makes an urgent
telephone call from the roadside.

Opposite bottom: The radiophone
service enables this businessman to
keep in touch with his office while
taking a trip on the river.

access — to most countries in Western
Europe, Canada, the United States of
America, Australia, New Zealand,
South Africa, Hong Kong, Israel,
Singapore, Cyprus and Finland as well
as main towns in the Irish Republic.

From its introduction in South
Lancashire, the Post Office radiophone
service has been expanded to cover
areas in London, the Midlands and,
last year, the industrial area of the
East Pennines. The latest extensions,
completed in April this year, take in
3,000 square miles of Severnside and
South East Wales and an area of 2,000
square miles in the North East.

Although all Britain’s major indus-
trial areas will soon be covered by the
radiophone service there is still much
work to be done in extending the capa-
city of the system even further and in
examining the marketing aspects. The
Post Office hopes to organise meetings
with approved equipment manufac-
turers with a view to staging and taking
part in exhibitions to promote the ser-
vice, and there might also be selective
advertising and postal sales promotion
to prospective customers,

The mobile equipment consists of a
handset and control unit which may
be fitted under the vehicle dashboard, a
special aerial and a transmitter and
receiver unit which is usually housed
in the car boot. Recently a self-con-
tained, portable set has become avail-
able which can be removed from the
vehicle and carried over the shoulder.

Most present mobile units operate on
any of 10 radio channels which have
25 kHz channel separation. One chan-
nel is for control and is used by the
operator at the radiophone exchange
to signal to mobiles, while the remain-
ing nine channels are available for
transmitting calls.

The nine traffic channels are allo-
cated to different sectors into which a
service area is divided. A channel
selector switch enables the user to
select a suitable free channel, and he
then presses a call button to contact
the operator. Ringing tone indicates
that the call has reached the radio-
phone switchboard. Incoming calls to
a mobile unit are indicated by a call
lamp and a short buzzing tone. The
user then contacts the operator using
the procedure as for making a call.

A positive step to help cater for in-
creasing demand, particularly in the
London area, is the introduction of
new §s-channel mobile equipment.
This will gradually replace the exist-
ing 10-channel equipment, giving cus-
tomers a much greater choice of chan-
nels and, in turn, affording an increase
in user capacity of several hundred
sets. Further increases would depend
on achieving improvements in operat-
ing procedures to avoid any degrada-
tion in service.

A current problem is that the radio-
phone frequency spectrum allocated to
the Post Office is being used to capa-
city and the Home Office may not be
able to . release further frequencies
before the 1979 World Administrative
Radio Conference. It is essential,
therefore, to make more efficient use of
the bandwidth currently available.

One way of doing this would be to
switch from 2§ kHz channel spacing to
12.5 kHz. Tests are being carried out
to see whether this could be done with-
out disrupting or modifying the exist-
ing system. If modification is necessary
the high cost would need to be
balanced against the fact that the
capacity of the system would be dou-
bled. And if this step was combined
with a change to an automatic system
— currently all calls are connected by
operators — less channel time would be
used setting up each call, As a result,
capacity could be further increased.

Even so, maximum use would still
not be made of each channel. Pauses
would remain while calls were set up
and during breaks in conversation, but
to utilise this time would require
sophisticated electronic monitoring
and switching equipment at all points
in the system. At present this would be
neither economic nor practical, but as
both the size and cost of large-scale in-
tegrated circuitry reduces it does
become a more realistic proposition.

Technical developments to date
have already provided considerable
advances in user capacity and im-
proved service. The first system in
South Lancashire had a maximum
capacity of only 300 users, and while
the second, opened in London six years
ago, had a similar capacity it was
based on an improved service, known
as System 1. This provided the major
advantage of selective calling, by
which individual customers could be
called exclusively. Previously a cus-
tomer had to listen in to all calls, only
“switching off”” when he knew the
calls were not for him.

The first two systems quickly became
used to capacity and in London a wait-

ing list built up. To allow for early
expansion in London and other conur-
bations a new system was designed
around standard, commercially avail-
able radio equipment which required
minimal modification. Known as Sys-
tem 3, it was introduced in London in
1972 and today is the basis of all ser-
vices now in operation.

Although the new system was similar
to its forerunner in some respects,
there, were some major changes. The
use of 25 kHz spaced vHF channels in-
stead of so kHz allowed a more effi-
cient use of the frequency spectrum,
contributing greatly to increased capa-
city. Its initial capacity of some 700
customers was, in fact, more than
twice that of the old system and was
later developed to serve up to 3,000.

Perhaps the most important advance
in System 3 however, was the intro-
duction of very much faster selective
calling, call-connection times between
the radiophone switchboards and cus-
tomers being reduced from up to 30
seconds to less than two seconds.
Another significant innovation was
that customers could use their radio-
phones in any of the available service
areas, regardless of their “home’’ area.

Before System 3, operators had no

indication that a call had been
received by a mobile unit until the cus-
tomer lifted his handset and

announced his identity. It could be
many minutes before a driver found it
possible to stop and answer, so opera-
tors often had to dial the same number
several times. Under the new system
the car set automatically 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 by the vehicle.
Lamps also provide positive clear
down signals to indicate that a call has
been completed.

Currently there are about 2,500 Post
Office radiophone customers through- .
out the country and there are clear in-
dications that this number will con-
tinue to increase. In London alone
applications are still being received at
the rate of 50 a month, and demand
for this service by 1980 has been esti-
mated at 6,000. The Post Office is

‘anxious to meet the challenge, and the

next long-term major step could well
be a switch to an automatic system.

Mr J. Valentine is product manager of
new services in the Sales and
installation Division of
Telecommunications Marketing
Department.
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A new b°

is on the way

AG Martin

THE computerised system of billing
Britain’s 124 million telephone cus-
tomers has, over the years, become the
biggest single operation of its kind in
the country — and one of the most
complex. Every year more than so0
million quarterly bills drop through
letterboxes throughout the country at
the rate of about 200,000 every work-
ing day — equivalent to one for every
inhabitant of a city approximately the
size of Portsmouth.

The computerised billing system
which makes this massive operation
possible was first introduced by the
Post Office in 1967 and it is now based
on I1 LEO 326 computers at six com-
puter centres in different parts of the
country. Over the years the original
system has undergone modifications to
cope not only with an 8o per cent in-
crease in customers but also with the
introduction of decimal currency,
Value Added Tax, frequent tariff revi-
sions and a wide range of changing re-
quirements within the Telecommuni-
cations Business.

It was clear, however, that a new
system would eventually be needed,
and a feasibility study was undertaken
in 1972. Following this a vast amount
of design work was undertaken and
the result is that a new billing system
(nBs) using modern and more power-
ful 1cL 2970 computers and carefully
designed to incorporate flexibility, job
satisfaction and management control,
should be ready for national imple-
mentation to begin in May next year.

Because of the greater capacity of the
ICL 2970s, it is expected that the whole
of NBs can be accommodated at the
Post Office’s Edinburgh, Derby and
Bristol computer centres. The Edin-
burgh centre will take on the initial
load, followed by the other two centres
as Areas progressively change to the
new system at the rate of about three
Areas a month. The whole implemen-
tation should be completed by the end
of 1978 and the whole system has been
planned to meet the needs of the Busi-
ness through the next decade.
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Exhaustive system trials of NBs are
already being undertaken, and pilot
runs producing bills for Middles-
brough Telephone Area should begin
in December. London’s West Tele-
phone Area will join in the pilot runs
a month later. The aim is to prove the
system under operational conditions
and rectify any shortcomings.

The need for a completely new sys-
tem has been created mainly because
all the modifications which had to be
made to the original system resulted,
in the main computer billing programs
growing large and cumbersome. The
point was reached where further addi-
tional facilities could only be provided,
if at all, by lengthy and often highly
complicated and expensive rearrange-
ments of the machine processes —
sometimes with detrimental effects on
existing facilities.

Also, as the billing system developed,
other major linked computer systems
designed to supply charging data to it
were being developed and imple-
mented. These included Customer
Rental Records (CrRR) which provides
rental charging information and the
Input System for Operator Controlled
Calls (1socc), which supplies ticketed
call charge data. It was found that the
maximum benefits from these new sys-
tems could not be realised with the
existing billing system.

With an expected useful life of about
10 years, the LEO 326 computers — by
now obsolescent — were due to be re-
placed over the period 1976 to 1978 by
more modern machines. This could
not be delayed because as the ma-
chines grew older their maintenance
and that of an efficient billing service
was likely to become progressively
more difficult. In any case, there would
be insufficient LEO 326 computer capa-
city beyond 1978 to cope with the ever
growing load of telephone bills.

Accordingly, the Telecommunica-
tions Business and the Post Office
Data Processing Service (pps) jointly
undertook the feasibility study. The
aim was to design a system which

would, at acceptable cost, not only
provide better facilities for customers
and for. billing staff in Area Offices,
but also exploit the capabilities of the
new generation of computers which
were becoming available. In addition
to achieving closer integrated working
between CRR, 1socc and billing the
main aims were to achieve flexibility,
job satisfaction and better manage-
ment control.

Specialist teams were set up in Tele-
communications Finance Department
(trD) and the DPs to design, test and
eventually implement the new system.
The teams have operated under a
Computer Billing Steering Group,
chaired by TFD. Membership of the
Steering Group and the various sub-
sidiary working parties has included
Regional and Area representatives to
ensure that field interests are not over-
looked. In addition, of course, there
has been close consultation with the
trade union interests involved as sys-
tem design has developed.

The ability to accommodate changes
to meet fresh statutory or business
policy requirements as they arise was
of prime importance and there had to
be sufficient in-built flexibility to
enable such changes to be made
quickly, effectively and with the mini-
mum of cost and overall disturbance.
It was also felt important that the new
system should provide maximum in-
volvement by Area billing and revenue
collection staff in its control and oper-
ation. It should also provide Area bill-
ing staff with more comprehensive and
convenient bill information, to help
them deal with customer queries.

As far as management was concerned
the new system should provide a wider
range of control statistics to enable
Area management to monitor con-
tinously the efficiency of the billing
and revenue collection operations
under their control. And finally one
more important aspect was to ensure
that unbilled revenue should be
reduced to the absolute minimum.

So how, exactly will NBS meet these
aims? For a start the many suites of
computer programs involved have
been carefully designed, using the
latest programming techniques, to pro-
vide the necessary inbult flexibility to
cope with change. In particular, pro-
gram construction has been based on
the modular principal, whereby each
program is made up of self-contained
“packages”’, which makes for easier
maintenance — a close parallel to the
way modern electronic exchanges are
constructed.

As for Area office staff employed in



billing and revenue collection, several
improvements will result. First, and
possibly most important, the present
unwieldy and inconvenient bill listings
— records of the bills sent to customérs
— on 19-in wide continuous computer
stationery will disappear. In their
place, individual bill summaries (iBS)
will be provided, one for each cus-
tomer bill produced. These will be on
individual sheets, 8 in by 4 in, and
held in ring binders available in
several different colours to make iden-
tification easier. A purpose-built rack
has been designed for their storage,
which can either stand on the desk
top, with a stacking facility or fit in
the drawer of a standard desk.

With the comprehensive customer
and billing details on the 1Bs billing
clerks will have quick and easy access
to the basic information they need to
deal with customer bill queries in
an efficient, business-like manner.
Another NBs improvement for billing
staff will come from a re-arrangement
of the procedure used for 1socc in
which operator-controlled call charge
information is provided to Area billing
staff on microfiche — a piece of post-
card size microfilm. These fiche con-
tain details of all chargeable trunk and
local facility calls made through an
operator, listed in telephone number
order. A single fiche can show details
of up to 4,000 individual calls.

At present fiche are produced each
month for use by Area billing staff in
dealing with customer enquiries and it
may be necessary to reference three
separate fiche to clear a customer’s
enquiry on his quarterly bill. When
NBs is introduced the production of
fiche will be triggered off as part of the
bill production processes, with the
result that the call charges brought to
account on a quarterly bill will be
listed together on a quarterly fiche.
This arrangement should reduce
search time on specific call charge
queries and facilitate the handling of
customers’ enquiries.

Area control of the billing operation
will be significantly strengthened by
the use of the Telecommunications
On-Line Data System (TOLD) — see
Telecommunications Journal, Winter
1975/76. Input of meter readings, pay-
ments, amendments and interroga-
tions will be under the direct control of
Area staff via the TOLD network, using
visual display units (vpus) located in
billing and commercial cash groups.
There will be a data retrieval facility
through ToLD, giving direct access to
the payments data input within the

preceding week; this will greatly assist »
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Marilyn Trudgill an Executive Officer in the new billing group at Telecommunications Headquarters, shows how customer
enquiries will be dealt with using the new individual bill summaries and ring binders.

billing staff in applying the later stages
of follow-up of unpaid bills.

Use of ToLD for inputting data to NBS
direct from the Area Offices will have
the further advantage of largely eli-
minating the existing data conversion
delays. This will make a major contri-
bution to the general efficiency of the
billing operation. In particular it will
produce a significant reduction in the
amount of revenue earned but not yet
billed, by enabling meters to be read
much closer to the billing day than is
possible at present.

The existing gap could be narrowed
by as much as a week and, at current
traffic levels and tariffs, lead to a
reduction in unbilled revenue by up to
£30 million, improving the Business
profit by about £3 million per year
through reduced borrowing needs.
Rental and operator-controlled call
charge data are, of course, not input to
billing direct from the Area Offices,
but passed to billing via the crr and
1socc systems. It is also hoped to speed
the flow of this charging information
under NBS by providing data transmis-
sion links between the crr and 1socc
centre and NBS computer centres.

For management purposes, the con-
trol statistics provided by NBs will be
of two kinds: those required by first-
line supervisors to help them in their
day-to-day control of billing work, and
those necessary-to provide Area man-
agement with a comprehensive picture
of work flow and revenue collection
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efficiency. Computer-produced work
flow statistics are a new feature with
NBS, providing a continuous measure
of the volume, rate and quality of
work performed. Improved and
expanded revenue statistics will sim-
plify Area balancing procedures and
provide a more sophisticated base for
revenue forecasting.

For the customer, the only visible
change with NBs will be a redesigned
bill form with a clcarer presentation
and an improved standard of com-
puter printing. The most important
new feature of the NBs bill design is
the method of presenting the metered
units information. This entry will
show not only the number of charge-
ablc units (as now) but also thc open-
ing and closing meter readings, the
dates on which they were taken, and
the number of test and credit units
allowed. Bills for private branch
exchange installations will show a bulk
entry for chargeable units supported
by a scparatc statcment which will
give details for each pBx line.

This additional inforniation has been
requested by the Post Office Users’
National Council to help overcome
customers’ complaints at the present
inability to check the metered units
charged on their bills. Also for thc
benefit of customers, definitions of the
terms ‘“metered units”, ‘‘test units”
and “credit units” will be printed in
the notes on the back of the bill.

The changeover to NBs is basically

transferring records from one type of
computer to another, and will require
little manual involvement. The situ-
ation will, therefore, be very different
from that encountered during the orig-
inal conversion to computer billing in
the late 1960s. In order to smooth the
way, each Area will take part in a
“spring-cleaning” exercise about six
months before conversion is due,
aimed at removing from the current
computer files any ‘“‘rubbish” which
may have accumulated over the years.
A small implementation team will be
set up in each Region to oversee the
conversion and to give training to
Telephone Area billing staff in the new
procedures.

The detailed system design and pro-
gramming for NBS has been a massive
task. Already more than 250 man-
years of effort in TFD and prs have
been devoted to it and by the time
NBS is fully tested and operational this
will have almost doubled. But, to put
things in perspective, NBs will be
the prime Post Office Telecommunica-

‘tions revenue collecting vehicle for

perhaps the next 10 years, during
which — inflation apart — total collec-
tions may exceed {30,000 million!

Mr A. G. Martin is head of the Billing
Development Section in
Telecommunications Finance
Department and project co-ordinator for
the New Billing System.
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Overcoming a bad atmosphere

SERVICES the Post Office provides
for its customers must above all else be
reliable, and to this end transmission
systems used in the network are de-
signed to specific standards. Good
engineering ensures equipment reliabi-
_ lity and for line systems — cable, wave-
guide, optical fibres — transmission is
stable although subject to hazards
such as civil engineering work.

Microwave radio-relay systems are
different. They use the atmosphere as
a transmission medium, and the
characteristics of the atmosphere are
affected by the weather and are there-
fore variable. It has to be accepted, in
fact, that for the frequencies available,
satisfactory transmission will not be
possible for very short periods during
the year. ;

It is to try to overcome problems like
this that the Post Office has been
carrying out studies for several
decades on the sending and receiving
of radio signals through the atmos-
phere. The latest phase of this propa-
gation work is a comprehensive study
of radio transmission along the earth’s
surface at frequencies above 10 GHz.

This vital work, now being under-
taken by staff at the Post Office
Research Centre, Martlesham, is en-
abling the Telecommunications Busi-
ness to plan its future radio systems
and contribute to the International
Radio Consultative Committee
(ccir) of the International Telecom-
munication Union. This organisation
recommends the permissible duration
of radio-relay system degradations due
to poor propagation conditions caused
by the weather. (Existing recommen-
dations apply to analogue systems and
those for digital systems will be made
in the near future.)

And another important aspect of
work currently taking place at Mart-
lesham in the propagation field in-
volves measurements of signals from
outer space and from experimental
satellites. Results of this work will help
ensure that future satellite systems
provide reliable, high quality circuits.

Consider now how the atmosphere
and the weather affect the transmis-
sion of terrestrial radio signals. To
begin with the atmosphere is not uni-

CF Davidson

form. Normally, moving vertically
upwards from the earth’s surface, the
temperature, pressure and humidity
decrease; this means that the refrac-
tive index, which determines the bend-
ing of the signal path, decreases with
height. Using elementary optical
theory it is easily shown that a radio
wave follows the curved path shown in
Fig. 1 (page 27). Distance between the
transmitter and receiver can be greater
than a straight line would allow.

In bad weather the change in refrac-
tive index with height may be less than

normal and sub-refraction is said to
occur. Under these conditions the cur-
vature of the ray (signal path) is less
and obstruction by the earth may
occur, greatly increasing signal loss.
Another important condition is super -
refraction which occurs when, at cer-
tain heights, the refractive index de-
creases with height much more rapidly
than normal. This leads to ‘‘ducting”,
the wave being trapped between layers
of the atmosphere as shown in Figs. 2
and 3. The result may be enhancement
of the signal, its complete loss or its»

The refractive index height which determines the bending of the signal path is an
important consideration in radio propagation work. Research Department Engineers
Graham Packer and Dave Turner prepare to measure its variation using this special
equipment here being hoisted up a radio mast.




Meteorological Condition

Attenuation d/km

Clear weather
Light rain smm/hr*
Heavy rain roomm/hr*

11 GHZ 19 GHz 37 GHz
0.02 0.10 0.14
0.12 0.50 1.54
4 4 12. 0 24. 0

*includes gaseous absorption

distortion owing to there being more
than one transmission path. Super-re-
fraction can occur, for example, when
warm, dry air passes over a cool sca
surface so that, instead of a decrease,
an increase in temperature with height
occurs.

Let us look now at the absorption
and scattering of signals. Again an
optical analogy is useful. Anyone who
hasdriven in fog knows that it scatters
the light from headlamps and throws
it back. Also, in fog the light from the
headlamps of oncoming cars is much
reduced from that in clear weather —
the fog scatters and absorbs the light.

Exactly the same thing occurs with
microwave radio signals when they are
propagated through mist and rain.
Raindrops may be as big as half a
centimetre in diameter which is the
wavelength of a 60 GHz signal; it is
therefore to be expected that the
effects of rain will become more
serious as this frequency is
approached. The table above shows
how serious the signal loss due to rain
becomes as the frequency and rainfall
rate increase.

Other sources of signal loss are water
vapour and oxygen in the atmosphere
which absorb signals at 22 GHz and 60
GHz respectively. Absorption by water
vapour at 22 GHz is not very serious
relative to rain loss but absorption by
oxygen at 60 GHz is considerable. This
means that the latter frequency band
can only be used for transmitting sig-
nals over distances of a few kilometres,
or signal loss becomes excessive.

Clearly all propagation difficulties
can be overcome by using short
enough paths, but in practice radio-re-
lay systems must use the maximum
possible hop lengths — distances
between repeaters — consistent with
providing a reliable service. This
minimises the number of -repeater
stations and thus reduces system costs.

Systems are designed so that with
constraints such as available transmit-
ter power, permissible aerial size and
minimum strength of received signal
that can be used, there is a large mar-
gin to allow for signal fading, often
40 dB. Only when this amount of fad-
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ing is exceeded does transmission
become unsatisfactory. Hop lengths
are chosen so that the duration of this
excessive fading is acceptable.

There are, however, techniques avail-
able for minimising fading effects.
Normally radio-relay systems are de-
signed so that there is only one propa-
gation path between transmitter and
receiver but under abnormal propaga-
tion conditions — for example, when
‘“ducting” occurs — propagation may
take place along the secondary paths
as indicated in Fig. 4. The signal via
the secondary path is delayed com-
pared with that over the main path
because it travels further. If the delay
is long then serious signal distortion
may result even when the signal
received over the secondary path is
weaker than that over the main path.

But if the delay is small the main
effect will be the enhancement or
weakening of the main signal, depend-
ing on whether the signals over the
‘secondary path or paths are in or out
of step with the main signal. One way
of combating the latter effect is to use
two aerials at different heights so that
if the resultant signals are out of step
at one aerial they are in step at the
second aerial.

The stronger signal is then selected
or, alternatively, a combining tech-
nique can be used in which the resul-
tant signals from the aerials are
brought into step and then added
together.

As already described signal loss due
to rain becomes increasingly severe at
the higher microwave frequencies. To
provide a reliable service short hops
must be used, typically 5—10 km at 19
GHz. Alternatively, longer hops can
be used in which the signals are trans-
mitted along roughly parallel routes
but sufficiently separated so that a
heavy rain shower does not affect both
routes simultaneously; the better sig-
nal is then selected. This technique is
known as route diversity and is essen-
tial for frequencies above about 40
GHz unless extremely short hops —
about 2 km — are used.

A technique similar to route diversity
will be used for intercontinental com-

munications satellite systems because
even now increased traffic is forcing
these systems to use higher frequen-
cies. Transmission in the bands at
present used — 4 and 6 GHz — is scar-
cely affected by the earth’s atmos-
phere through which the signals pass
quickly, but ultimately 30 GHz and 20
GHz will have to be used for paths to
and from satellites, respectively, with
consequent serious signal loss when
heavy rain showers pass through the
paths. Path diversity to avoid the rain,
obtained by using separated earth
station aerials, will be the only means
of obtaining a satisfactory service.

Reference has already been made to
the discrete frequency bands available
to communications, and it is essential
that these bands are used as efficiently
as possible to cater foj traffic growth
and new services. A technique for
doubling the traffic carried in a fre-
quency band which is being actively
considered by telecommunications
engineers throughout the world, in-
cluding the DPost Office, is the
transmission of two independent sig-
nals at a given frequency, the signals
requiring receiving systems set at right
angles. Reference to television broad-
casting may help explain the principle.
The BBc low power Salisbury trans-
mitter for instance needs vertical
receiving aerials which discriminate
against the high power Oxford trans-
mitter on the same frequency which
needs horizontal aerials for reception.

In clear weather good isolation is
achieved between such signals but
when it is raining heavily the signals
received interfere with each other
because raindrops are slightly flat-
tened spheres canted by the wind. Sta-
tistical data on this effect are currently
being collected throughout the world
so that systems exploiting the tech-
nique can be designed to meet ccIr
recommendations.

Much more research into radio pro-
pagation techniques still needs to be
done and Post Office engineers are well
aware of the need to design and plan
reliable and economical systems which
maximise the use of the radio fre-
quency allocation. But one thing is
certain: radio-relay systems are
becoming an increasingly valuable
asset in communications development.

Mr C. F. Davidson is head of the
Microwave Transmission Division in
Post Office Research Department,
Martlesham Heath, with special
responsibility for radio satellite and
waveguide systems.
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Film
improves
the
image of
DQ

records

RH Willis

|

WITH about a million calls received
every working day by the Post Office’s
Birectory Enquiry (DQ) service, the
time its operators spend searching for
subscribers’ numbers is clearly signifi-
cant from a cost viewpoint. But fre-
quent and extensive changes occur to
the directories that operators must
have at their fingertips, and the work-
load associated with  producing
amended records has been doubling
about every five years.

As a result, the Post Office, in
common with telecommunications ad-
ministrations in other countries, has
been faced with the increasingly diffi-
cult task of providing a quick, efficient
and economically acceptable means of
updating its pQ records. In a radically
new approach to solve the problem a
system is now in operation which uses
an advanced type of computer output
on microfilm {(coMm) equipment. In this
system directory information held on
computer tapes is automatically pre-
pared in an easy-to-read form and pro-
duced as complete pages on microfilm
from which the printing plates are
then made for subsequent production
of the directories.

As well as greatly simplifying cur-
rent preparation and printing proce-
dures, the new system may also avoid
a longer term need to consider major
expansion in paper printing capacity
to cope with continued growth in pQ
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Above: The COMp 80 equipment at the Post Office’s Leeds computer centre,
which processes telephone directory information and outputs it on microfilm in a
form suitable to print updated records for Directory Enquiry operators.

Below: After developing, microfilm output from the COMp 80 equipment is
examined to ensure that the images are clear.
Each frame contains two complete pages of a DQ directory.




records. This is made possible by the
fact that, in addition to microfilm for
printing, the com equipment is cap-
able of producing output on micro-
fiche — postcard size sheets of film,
each of which would contain 200
pages of a directory. Individual pages
and entries on a fiche are casily located
and read using special viewers which
display an enlarged image of the
selected page.

Trials recently completed at the
I.ondon (Bloomsbury), Nottingham
and Walsall pQ centres have shown
that a microfiche method of working
is feasible. This has been accepted by
the Telecommunications Business,
subject to a successful outcome of con-
sultations with the Council of Post
Office Unions.

The com equipment used in the pro-
duction of DQ records is the first of its
type in Europe. Called comp 8o, it
incorporates a small computer under
program control, a cathode ray tube
and microfilm camera. The equipment
is installed at the Leeds computer
centre of the Post Office Data Process-
ing Service (DPs) where it makes use of
information already stored on mag-
netic tapes for the production of public
telephone directories.

Data on these tapes is first processed

by the comp 80 under complex pro-
gramming rules to give the required
typographical format, such as bold
characters, capital and small letters and
page headings. Entries are assembled
into complete pages which are then
sorted into the order required for
printing and displayed on the cRT.
Using its built-in camera, the equip-
ment photographs the displayed im-
ages on 35 mm roll film, with two
pages to each frame.

At this stage the films are trans-
ferred to automatic developing equip-
ment in which a reversal process —
that is, positive to negative — produces
the high definition white images on a
black background necessary for mak-
ing the printing plates.

The processed films are checked and
then sent to Post Office Reprographic
Services units in London and Edin-
burgh which are responsible for print-
ing the pQ records. There special plate-
making equipment is used to produce
the printing plates to the correct page
size directly from the film images.

The system provides pQ operators
with complete new directories every 13
weeks, with a complete set of compre-
hensively updated supplements each
week. Printing of a whole directory

_takes only five or six days, and the sup-

A sideways view of two pages on a frame of microfim, enlarged on the platemaking
equipment to the size in which they will be printed.

w /

plements can be provided within 24
hours. Previously, for many years
these records were produced by a
largely manual method, known as
Flexocopy, which involved typing each
subscriber’s entry on separatc strips of
paper and inserting them into panels
which were then photographed to pro-
duce the printing plates.

First introduced for the larger DQ
centres in London, the Flexocopy sys-
tem was later expanded to cater for the
whole of the country and by 1971
about two million pages of print were
being produced each week. Because
the printed records were based on
manually produced originals their legi-
bility was poor and design limited. In
short, the whole operation had become
extremely cumbersome and it was
clear that the system would have to be
changed to cope with growth.

As all the information required for
updating the DQ records was contained
on a computer file for production of
the public telephone directories, con-
sideratien was first given to using com-
puter printout as the master record
from which copies could be produced.
Readability of the output proved unac-
ceptable to the DQ operators, however,
and it was doubtful whether a reason-
able quality of printing could have
been maintained in any case.

Meanwhile the Office Services Sec-
tion of Telecommunications Manage-.
ment Services Department (TMsp) had
realised that com equipment could
provide the answer if a process with a
typographical standard better than
that of computer printout could be
provided and if a way could be found
to print from the film output. Follow-
ing discussions with manufacturers in
the reprographic field, the comp 8o
was found to give the required quality.

A number of problems still had to be
resolved and production procedurcs
established. Clearly there was no point
in proceeding with the project if the
end product did not have good legi-
bility and compactness, and could not
be printed to an acceptable timetable.
For these reasons it was decided in the
carly stages to concentrate develop-
ment on the final printing process
rather than the computer processing.

In co-operation with the comp 8o
manufacturers, TMSD had to establish,
for example, that the computer pro-
grams were capable of manipulating
the subscribers’ data held on magnetic
tape to apply the necessary typogra-
phical rules, such as pagination,
column length, page turnover and al-
phabetical sequencing. They also de-
veloped a method of producing two »
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pages on each frame of the 35 mm film
to achieve a correct order of pages for
the subsequent printing stage, and were
able to redesign certain characters,
such as e’ and “a”, to lessen the risk
of print smudging.

Another important step was to con-
firm that the polarity of the comp 80’s
microfilm output could be reversed at
the film processing stage. 'T'his output
is positive — that is, black characters
on a white background — whereas
negative images are required to pro-
duce the printing plates so that the
final printed records are black on
white paper. To achieve this the pro-
cessor partially develops the film, fol-
lowed by re-exposure to give the rever-
sal before finally developing, fixing,
washing and drying the roll of film.
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Printed pages of a DQ record, ready for collating into directories.

Machinery suitable for production
use to convert from 3§ mm film to
printing plates was not easy to obtain.
But following discussions with a
manufacturer of special platemaking
cameras, TMSD were able to establish
that a modification to its equipment
would enable rolls of film to be han-
dled. Even so, the feasibility of con-
trolling the quality of printing to an
acceptable standard had to be estab-
lished. This was not simple because,
generally, to enlarge an original 3§
mm frame of film up to A3 page size
and print is not a normally accepted
technique.

Much work still remained to be
done in proving production pro-
grammes, having special computer
programs written and in costing the

At a Post Office Reprographics Service
unit, microfilm is loaded on to
equipment which makes the plates used
in printing the DQ records.

project, but there were no major
changes from the original conception.
With the co-operation of all Depart-
ments at ‘I'elecommunications Head-
quarters involved in the project, as
well as prs and the unions, the comp
80 system became operational in 1974.
Apart from a few tecthing troubles
there has been little difficulty, and con-
siderable cost savings have been made.
While the main reason for buying the
coMp 80 unit was to produce DQ
records, its excellent programming
facilities and capability of producing
microfiche output have been success

fully adopted for other, comparatively
small in-house applications.

The various internal applications in-
clude the Post Office Directory Adver-
tisements Control which maintains an
updated record of all Yellow Pages
entries until a particular book is ready
for printing, the Staft Statistics Sys-
tem where basic staff information is
held in fiche form, and junction
network statistics.

As outlined earlier, the comp 8o
also gives the option of changing pe
records from book form to microfiche
if growth of the system or operational
needs require it, and to achieve this
without any major change in the com-
puter file or computer programs. Such
a system would, however, require the
production of some 36,000 high-
quality fiche copies every working day,
and the longest run from any original
would be 4,000.

This output would then need sort-
ing and despatching throughout the
United Kingdom telephone system, a
full record in a DQ centre consisting of
about 1,000 fiche. As far as is known
this would be the largest job of its kind
in Europe.

Beneficial “spin-off’’ from the devel-
opment of the comp 80 system can
already be seen in the smaller I’ost
Office applications and in the commer-
cial work of »rs which has a number
of customers interested in both micro-
fiche and paper records. And looking
to the future, it might well be possible
to use the equipment in the digitisa-
tion of engineering drawings.

Mr R. H. Willis is Reprographics
Manager in Post Office Purchasing and
Supply Department, and was
responsible for much of the initial
development of the COMp 80 project.
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Keeping stores under control

AC Anderson

ENGINEERING stores in the Post
Office are big business by any stan-
dards. In the Telecommunications
Business alone expenditure on new
stores for construction and installation
work in Telephone Areas is likely to
top £195 million during the 1975/76
financial year and, in the same period,
stores valued at about £33 million will
be recovered for re-use or scrap,
according to need and their condition.

The vast quantities of material repre-
sented by these figures clearly require
effective control and management to
avoid unnecessary expenditure and
handling effort. Recognising the im-
portance of these needs, the Post
Office has in recent years operated
sophisticated computer-based systems
of stock control to optimise holdings,
both centrally in its Supplies Division
(supp) and in Telephone Areas.

In Telephone Areas the advantages
of a computer-operated system are
most readily achieved in section stock
holdings. These stocks cater largely for
the installation and maintenance of
customer services for which stores
demands follow a fairly regular pat-
- tern. The engineering stores control
and pricing system, called Escap,
operated by the Post Office ensures
that section stocks are kept at an ade-
quate level to meet day-to-day requests
from users without unnecessarily tying
up capital in idle stock.

Within the rules of Escar, construc-
tion work may be supplied with stores
from the range of items held at section
stocks, but in practice this work
obtains a large proportion of its stores
from supp central stocks and manu-
facturers on an individual job basis.
The receiving Area then holds the
stores until each job is ready to start.
In this situation, overall control of
holdings is difhicult to achieve, and the
best approach is to exercise control
over stores on an individual job basis.

To cater for changing priorities and
to offset delays in deliveries from sup-
pliers, the movement of stores between
jobs has become an essential feature of
meeting construction objectives. How-
ever, this action can lead to confusion
unless it is closely governed by a con-

A scheme to improve the control, use and financial
accounting of the vast quantities of Post Office
Telecommunications stores needed for internal construction
work is being introduced nationally, and is also on trial for
external works.

Job stores, each individually boxed and indexed, are checked against the

storekeeper’s copy of the A6310 form at a Works Order store in London’s North

Telephone Area.

trol system which allows flexibility in
the movement of stores and provides
the ready facility to record action
taken. The system employed must also
ensure that surplus and recovered
stores are accounted for as well as
being put to effective use.

With these points in mind a scheme
has been developed in the Telecom-
munications Business to provide the
means of meeting the stores require-
ments of each job from conception at
the planning stage to the final act of
“dispensing with the remains” when
the job is finished and the paperwork
has been closed.

The scheme embodies procedures
which enable the movement of stores

for a job to be tracked throughout its
life so that shortages can be recognised
and remecdial action taken before in-
stallation is due to start. It also identi-
fies unused items, making them
quickly available for other tasks or dis-
posal to the benefit of the Business.

To achieve these objectives the exist-
ing Stores Summary Sheet prepared
for each job has been radically rede-
signed. Now known as the A6310
form, it is no longer simply a schedule
of stores items needed but serves a
multi-purpose role, six different ver-
sions of the form facilitating better
stores control, utilisation and financial
accounting. As a valuable spin-off, two
versions replace requisitions for stores»

31



FORMICA

REGD

industrial laminate

4 GLASS EPOXY
LAMINATE

PAPER PHENOLIC
LAMINATE

The extensive range of Formica laminates,
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manufacturers of telephone exchange
equipment. Supplied to international speci-
fications and meeting the most stringent
flammability requirements. Available in
sheet or fabricated parts.

Formica Limited, Industrial Division,
Coast Road, North Shields, Tyne and Wear NE29 8RE
Telephone: North Shields 75566. Telex: 53295




from both supp and Areasection stocks.

The new scheme has undergone a
successful field trial in the Cambridge,
Coventry, Guildford, Lincoln and
Liverpool Telephone Areas, where it
involved the closc co-operation of in-
ternal planning and works staffs and
Accounts Divisions. In recent months
engineers at Regional and Area level
have been busy implementing the
scheme on a national basis for all in-
ternal work, and the trial has now
been cxtended to cover external work
in the trial Areas.

In terms of forms and paper alone,
the scheme results in useful economies
and, by reducing the variety of forms
needed, also presents the relevant in-
formation more clearly to staff con-
cerncd with processing the jobs.
Because each form fulfils a number of
roles, at least 10 existing forms are
replaced, for most of which several
copies had to be prepared.

Basic information common to all six
versions of the A6310 form — that is,
job details and the stores list — are
written on a master form prepared in
the Area planning office. This infor-
mation is then duplicated on to as
many copies of the various versions as
each job requires, ready for sub-
sequent processing.

T'he principal version, the control
and valuation copy, is used by the
Works Control to build up a stores his-
tory for the job. This copy is also used
for pricing the stores and, in present-
ing both rates and receipt information,
it provides the relevant data for valu-
ing stores held for jobs which have still
to be completed. In addition it takes
the place of undercopies of requisi-
tions, thus saving a considerable

and report surplus stores items at the
end of the job, as well as acting as his
authority to draw the stores. Copies
listing items to be recovered also indi-
cate subsequent action needed with
these recoveries.

While the main purpose of the A6310
scheme is to improve control and utili-
sation of stores for construction work,
a secondary benefit is that it also helps
to reduce clerical effort in the Works
Control. For example, advantage has
been taken of the case with which
forms can be duplicated to incorporate
versions which replace requisition
forms needcd to obtain stores from
supD, other Telephone Areas and sec-
tion stocks. All that is necessary in pre-
paring these copies is to insert a requi-
sition number and to delete those
items not required.

Until stores are installed and, as
plant, have the potential to earn

Draws & uses stores
listed on A6310(f)
Reports surplus items
to works control
Deals with

recoveries

PLANNER

Prepares A6310
master

WORKS CONTROL

Decides source of supply
submits requisions - A6310(c)

revenue or provide a service, they
represent idle investment. It is impor-
tant, therefore, for management to be
able to determine how much money is
tied up in unused stock. The A6310
scheme provides the building bricks
with which the value of stores held for
uncompleted works can be easily
assessed with acceptable accuracy.

Of course, unless retrospective action
is taken on all existing job documen-
tation, a full evaluation exercise will
not be possible for some time. But the
aim is to value stores held for internal
construction works in March 1977.

Mr A. C. Anderson is head of a group in
Telecommunications Management
Services Department responsible for
engineering efficiency assignments
concerned with stores and internal
construction.
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Retains A6310(a)

DUPLICATING
pDuTY

Produces copies

Records stares history on A6310(b)
Sends A6310(e) to works order store

ACCOUNTS
DIVISION

amount of paper.
Another version of the A6310 form

SECTION

advises the Works Order storekeeper STOC_K Prepares A6310(d) and A6310(f) Rates and prices
of the items he will receive, replacing Supplies for field staff A6310(b)

the requisition undercopies used in the stores Closes job - ensures surplus Closes job using
old system. The storekeeper uses the against stores are dealt with A6310(b), (e)
form to record receipt of each item, its A6310(d) & (f)

storage location and subsequent move-
ments. The form is also instrumental
in bringing to light stores which have
not been drawn or have not even
arrived when the job is finished — a
situation which, hitherto, has left
many thousands of pounds worth of
useable stores to gather dust on the
shelves of Works Order stores.

Other versions of the form provide
the planner with a reference copy of
the information he originated, and the
engineer who will carry out the work
with details of the stores to be used
and where they are located. The
engineer’s copy also enables him to list

WORKS
ORDER STORE
Holds stores

Records movements
on AB6310(e)

SUPPLIES
DIVISION

Supplies stores
against A6310(c)
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Pye TMC 30-Channel PCM systems will increase the
capacity of existing cables and will also interwork directly
with most types of exchange.
j The line system is suitable for use on cables as small as
0-63 mm diameter and will tolerate losses of up to 37 dB.

The equipment transmits at 2-048 Mbit/s and is designed
in accordance with BPO, CEPT and CCITT specifications/
recommendations. As such it forms the first stage of the
digital hierarchy proposed by the BPO and CCITT.

The audio interface is two or four wire and the twelve
types of signalling unit available allow for in-band, E & M or
loop disconnect types of signalling, with options for metering,
manual hold and trunk offer facilities. The range of signalling
interfaces is being extended to provide even greater flexibility
of application.

For full technical information contact:

Ki» PyeTMC Limited

Commerciat Division, Martell Road, West Dulwich,
London England.SE21 8EF. Telephone: o1-6702211.
Telex: 28115. Cables: Bubastis London.

Typical
line regenerator
casing
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More microelectronics

Over the next four years Post Office use of
microelectronic devices will increase from
four million to 12 million a year, account-
ing for 10 per cent of the country’s total
consumption. These figures were disclosed
by Professor J. H. H. Merriman, Post
Office Board Member for Technology and
Senior Director, Development, Telecom-
munications Headquarters, at the start of
an international conference at Brighton
held in conjunction with the Communi-
cations 76 exhibition,

The trend tindicated the accelerating
merging of computing technology with
telecommunications technology, Professor
Merriman said. Microelectronics werc the
basis of many new microprocessors which
were being increasingly used to control
telecommunications operations and to re-
place bulky electromechanical equipment.

An outstanding feature of microelec-
tronic devices, he said, had been the dra-
matic reduction in cost in recent years.
There had also been a comparable increase
in device capacity — it was now possible to
produce a large-scale integrated circuit on
a single chip with a storage capacity of
100,000 bits.

Examples of the increasing use being
made of microelectronics by the Post
Office included a push-button system for
recording details of calls connected by
operators, an electronic method of costing
and timing calls from coinboxes and of
checking coins inserted by callers, and a
method, now on trial, for making calls
through the network of exchanges serving
Greater London.

Computers were being increasingly used
in telephone exchanges as processors in
stored program control systems, and they
played an essential part in message and
packet switching.

Century for ISD . . .

Just 13 years after the first directly dialled
international telephone call from Britain
was made from Il.ondon to DParis, the
number of centres from which interna-
tional calls can now be dialled direct has
reached 100. Seven exchanges in the Wat-
ford area serving 58,000 customers are the
latest to get international subscriber diall-
ing (1sD).

Already international calls can be dialled
from more than 13 million telephones —
more than 60 per cent of the country’s
total — direct to 260 million telephones in
26 countries. By the end of the year a
further 70 centres will have 1sD.

... and cricket

Cricket-by-phone has reached its century
this summer. During the current season,
the number of local centres providing the
Post Office’s popular cricket information
service will top 100.

Of all the Post Office’s recorded tele-

phone information services, the cricket
service has become second only to the
Speaking Clock in the extent of its avail-
ability by direct dialling throughout the
United Kingdom. Last year, 21.9 million
calls were made to the cricket service dur-
ing its 14-week season — an average of
more than 1.5 million calls a week.

This year’s cricket service programme
covers all five Test Matches against the
West Indies and will give up-to-the-minute
information on the three matches of the
Prudential Trophy, on all the matches of
the Gillette Cup and on the last three
rounds of the Benson and Hedges Cup.

Prizewinners

A prize of £15 was awarded to K. R.
Rawlings, an  Assistant  Executive
Engineer at Eastern Telecommunication
Region Headquarters, in the Institution of
Post Office Electrical Engincers 1975/76
Essay Competition for his essay on the
“Planning, Programming and Budgeting
System in the Post Office”. Executive
Engineer V. A. E. Fountain of Telecom-
munications Headquarters Development
Department received {10 for his work on
“An Economic QOutline of Computer Con-
trolled T'elephone Exchanges”.

In the section for staff below the level of
Inspector, C. D. Rasmussen an Oxford
Telephone Area Technical Officer won

£18 for his work on “High Wycombe’s
Mini-tunnel”. L. Johnson a TO from Hull
received £ 12 for his essay on *The Search
for the Articulating Telephone”. Prizes of
£10 went to TOs G. R. Rudram of Arun-
del and D. E. F. Blandford of Southsea.

Contracts

GEC Telecommunications Ltd. — About
£6 million-worth of transmission equip-
ment, ;ncluding microwave-radio, multi-
plex, and coaxial line systems associated
with North Sea Oil operations; interna-
tional circuits for the new satellite earth
station at Madley, near Hereford; and in-
ternational circuits serving cross-channel
links. Other orders cover voice-frequency
telegraph, multiplex and line systems for
the telex and trunk networks; and more
than £1 million-worth of 24-channel pulse
code modulation equipment.

The Plesscy Company Ltd, - £1} mil-
lion for frequency division modulation
equipment for expansion of the national
trunk telephone network. These fol-
low-up orders comprise channelling and
higher order multiplexing for coaxial line
systems of up to 2,700 speech channels
scheduled to be brought into service in the
latter part of 1977.

Pye TMC Ltd — About £14 million for
electronic impulse generators for installa-
tion in telephone exchanges throughout

Damaged submarine cables could soon
owe the speed of their repair to a heli-
copter. Recent trials in the Solent have
shown that the quickest way to get
repeaters and other equipment out to
cableships at sea is from the air.

The trials were of helicopter landings
on the Post Office cableship “Monarch,”
pictured here, and they were aimed at
giving the crew experience both in hand-
ling the landings and calibrating the ves-
sel's glide path indicator which gives a
correct approach indication to the pilot.

As well as flying out equipment heli-
copters would also be able to take out
replacement personnel in the event of
sickness or leave. They would also be of
great value in general emergencies.

“Monarch” and her sister ship “lris”,
due to come into service in the autumn,
have both been designed with speed of
cable repair one of the primary objec-
tives. Both vessels also use pan loading
technigues which reduce turn round
time at the Post Office’s Central Marine
Depot, Southampton.
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the United Kingdom. The regenerators
will replace electromechanical units. The
contract provides for the supply of more
than 40,000 units over a two-year period.
The total number of units ordered from
Pye TMC by the Post Office is now more
than 80,000.

Export boost
Export of British know-how has been
given a £650,000 boost with a contract
signed by the Consultancy Service of
Post Office Telecommunications and the
Libyan Posts and Telecommunications
Corporation for a project to provide a new
high-capacity telecommunications link
between Tripoli and Benghazi.

The contract was signed in Tripoli by Mr
Ali  Gherwi, Director-General of the
Libyan Posts and Telecommunications
Corporation, and Mr J. S. Whyte, Direc-
tor of Purchasing and Supply, Post Office
Telecommunications.

The new telecommunications link will
consist of a submarine cable with land co-
axial cable extensions. It will carry tele-
phone calls, telex messages and television
between the two centres.

The Post Office will recommend routes
and landing points, and prepare specifica-
tions for the systems involved and, after
the contract has been let, supervise manu-
facture and installation of the equipment
and commissioning of the systems.

Work on the project will take between
two and three years. The Post Office will
appoint a manager for the project from
among its headquarters engineering staff
and other engineers will be assigned to the
work as and when necessary.

Focus on Viewdata

Viewdata — the new Post Office system
presenting telephoned information on tele-
vision — could play a part in conserving
the world’s natural resources and help
reduce energy consumption according to
Professor J. H. H. Merriman, Post Office
Board Member for Technology. He was
speaking on the inter-relationship of tele-
communications and world resources at an
international conference at the Institution
of Electrical Engineers where in addition
to Professor Merriman, 14 senior Post
Office staff presented papers.

Professor Merriman said that significant

savings of paper could be made through
the use of advanced message services using
visual display units and electronic storage
in place of typewriters, photocopying ma-
chines and paper-based filing systems.

Within the Post Office itself, it might be
possible to reduce the number of tclephone
directories — and directory enquiry calls —
by using the Viewdata service to gain
access to a national telephone number
bank. New telecommunications systems
could also replace physical methods of
communications, such as travel.

Research into the effectiveness of audio-
only and video teleconference systems,
compared with that of face-to-face busi-
ness meetings, suggested that about half of
all business meetings which involved tra-
vel could be conducted satisfactorily by
telecommunications to give substantial
savings in the amount of energy used, said
Professor Merriman.

Appointments

Mr L. N. Heatherington has been
appointed Director of Industrial Relations
for the Post Office. A head of division in
the Employment Policy Department, he
takes over his new job on the retirement of
Mr ]J. E. Sayecrs, as well as taking over the
work of Mr W. Pounder, also retiring, and
until now Director of Employment Policy.
Mr J. L. Howells has been appointed Di-
rector of Post Office Computing Oper-
ations and Development. Formerly head of
the Technical Development Division of
the Post Office Data Processing Service, he
succeeds Mr A. N. James, who is retiring.
Mr A. B. Wherry, Controller of Trunk
Planning in the Post Office’s London Tele-
communications Region, has been
appointed Chairman of the North Western
Telecommunications Board.

Mr P. A. Long is the new Director of
Telecommunications Personnel. Formerly
head of Manpower Supply in Telecom-
munications Personnel Department, he
succeeds Mr W. A. Kirkpatrick.

Transatlantic mission

With the aim of winning more customers
for its international services, the Post
Office recently took part in a major com-
munications exhibition in the usa.

At the Intermational Communications
Association Conference and Exposition,

held in Washington DC, staff from the
External Telecommunications Executive
explained how Britain could provide
American firms with the telecommunica-
tion services they need in Europe and
stressed the Post Office’s expertise in pro-
viding international leased circuits.

The Post Office stand featured the whole
range of its international telecommunica-
tions services and emphasised the long his-
tory of co-operation and friendship
between the two countries.

Services on display

More than 14,000 people were visitors to
Communications 76, the international
communications equipment and systems
exhibition held at Brighton recently where
the Post Office was one of 160 UK and in-
ternational manufacturers and users dis-
playing latest developments.

Highlight of the Post Office stand which
displayed equipment ranging from the new
push-button keyphones to the links used to
maintain contact with the North Sea oil
and gas platforms, was a demonstration of
Viewdata, the new concept for displaying
telephoned information on ordinary tele-
vision screens (see Telecommunications
Journal, Winter 1975/76). Visitors to the
Post Office stand were able to try the sys-
tem for themselves.

The North Sea communication display
was mounted by External Telecommuni-
cations Executive staff and illustrated the
new trans-horizon microwave radio ser-
vice for oil rigs and gas platforms. The
London radiopaging service, due to be in-
troduced later this year, was also featured.

Also on the stand were staff from Tele-
communications Headquarters Consul-
tancy Service which offers impartial
advice on all aspects of a company’s tele-
communications network and Post Office
experts to emphasise the advantages of an
efficient telephone system.

Show postponed

Following problems with the intended
presentation of the West German PrT, the
international communications equipment
exhibition, Communication ’76, originally
planned for 7—-10 September in Essen,
West Germany, has been postponed. The
new dates and venue will be announced as
soon as possible.

Have you

missed messages and business deals because you weren’t in the office?

YCS. ° o? Then you need a Starnn

Post Office Radiophone in your car.
By linking into the Post Office network,
You can contact anyone, anywhere.
For more details ring: 01-882 4944

Stﬂl'llo Limited, Frimley Road, Camberley, Surrey GUI6 SES  Tel: (0276) 29131/9 Telex: 858154

36




MITEL GUADVEFITER

PROFIT AS NEVER
BEFORE FROM
TOUCH TONE**
SERVICE!

)

TONE-TO-PULSE
CONVERTERS

Compact new system at breakthrough low
price lets you convert step-by-step
exchanges for TOUCH TONE service at
lowest cost ever. Circuitry for each converter
concentrated on single card, using reliable %
solid state devices. Four converter cards fit
into card file measuring only 14” x 4.5” x 2.5”.

FULLY WITHDRAWABLE,CONNECTOR-TERMINATED'
CARD — no wiring to connect or disconnect when
inserting or removing cards. Exceptionally easy
trouble-shooting and maintenance. Swingout

housing on card file gives craftsmen instant view of
indicator LEDs, immediate access to converter cards.
Opening the housing doesn’t affect linefinder-selector
connections, nor does removing one card disturb any of the
others. INSTALLED IN MINUTES — card file attaches directly
to frame behind linefinder switch, just snip and reconnect a
few wires. May be used with any mix of TOUCH TONE or rotary

dial telephone sets. Options: 48 or 24 VDC, 10 or 20 pps — all with *registered Mitel trademark
ANI Forwarding. One year warranty. Full data on request. **registered AT&T trademark

MITEL

CANADA: P.O. Box 13089, Kanata, Ontario K2K 1X3. Telex: 053 4596, Cable: MITELCAN
- IRELAND: Shannon Industrial Park, Shannon Airport
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Make sure that you get the
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Since Grampian introduced the Series 7 range in
1971 hundreds of satisfied customers all over
the world have found it to be a sound invest-
ment. The high technical specification has set a
new standard in engineering and reliability and
the modular construction offers the most com-
prehensive and flexible system available.

Series 7 — Sound investment,

GRAMPIAN REPRODUCERS LTD

Hanworth Trading Estate, Feltham, Middlesex, England.
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6 ELECTRO TECHNICAL
) ASSEMBLIES (SUSSEX) LTD.

POWER SUPPLIES
REGULATED D.C.

SEASIDE ROAD, ST. LEONARDS-ON-SEA

EAST SUSSEX TN38 OAL

AIRTECH

devices for commercial and military use.

mitters in the ranges of 50-1000MHz.

Communicate through Airtech

We supply Multicouplers, Duplexers, Filters, Antennas and close channel spacing ferrite
We make passive, active, hybrid, bandpass, bandstop and notch Filters for receivers and trans-
AIRTECH — for reliable and interference-free communication.

AIRTECH LIMITED
Haddenham, Aylesbury, Bucks. Tel. 0844-291422 Telex: 83223

Published by Hutchinson @ £6.50

Sir William Preece who, as Engineer-in-Chief to the
Post Office, did much to promote early development
of the telephone in Britain, has been referred to as the
one great Victorian figure who lacked an adequate
biography. Now, to coincide with this year's centenary
of the telephone, Mr E. C. Baker has written an auth-
oritative and perceptive biography of this outstanding
engineer.
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The teleprinter that’s years ahead in design
and performance.

The semi-electronic ITT 2300 cuts costs adapted to suit individual requirements.

down to size.

It costs less to run because maintenance is
simplified, reliability increased, expensive spares
holdings minimised and storage space saved.
(The number of its mechanical parts has been
reduced by two thirds over the previous
ITT Creed model.)

Allin all, the ITT 2300 offers a speedy return
on capital invested.

The ITT 2300 has integrated telex and private
wire facilities. [t works on all telex systems
throughout the world and satisfies technical
and safety standards worldwide. All signal
processing is electronic.

The ITT 2300 is designed to have many more
operating features than the usual modes. It is
adaptable, with built in features that can be

Any typist can operate the ITT 2300,
after minimal training. Changing the
paper reel and tape roll is easy,
and replacing the ink roller cartridge
is a clean simple job-sono
dirty hands.

TheITT 2300 takes up
little more space than a
typewriter, making it quite
at home anywhere in a l
modern office.

ThelTT 2300.
Tomorrow's teleprinter—today.

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

(1T Creed Limited L L L.
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Bowmar components,
a’phoneaway.
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Bowmar components - ready for
the next generation of
telecommunications equipment
Short-stroke keyboards -
availablein12,16, 20 and 25 station
configurations fer use in telephones,
remote control units, data
communications devices and a wide
range of consumer products.
Pre-formed switching matrices
include 1side common, other side
separate; 4 x 3 and 4 x 4 matrices; 'touch tone’, with
binary keys in 2-out-of-7 code, 1 common connection.
All keyboards are low-profile with audible tactile
feedback and can be made to suitindividual applications.
LED displays - alpha-numerics for data terminals,
numerics for verification of number dialled.
Alpha-numerics are multi-characterand end-stackable,
with full ASCII capability and available in 16-segment
(‘star’)or 7 x5 dot matrix form. Numeric displays are
multi-digit with 0.14" character heightand use GaAsP
for high efficiency.

‘ KeyboardsTl ~ LEDdisplays

Name

‘ Company

g

Chip capacitors - size for size,
Viclan chip capacitors from Bowmar give
more capacitance than most other
makes, and the wide range available
makes themidealfor use inactive
filters. Ceramic chips available include
type NPO (range 1pFto 0.27uF) and
type WSR (range 100pF to 5.6uF).

Test equipment - digital

communications oscillators (0.2%

accuracy on +10to -30dBinput range);
envelope delay measuring sets (2 usecsaccuracy overa
10kHz frequency range); returnloss test sets (2 and 4
wire parameter testing, rapid readings of ERL and SRL);
transmission measuring sets {accuracies to 1 usec.) and
modem test sets (pattern generator, self-synchronising
receiver, error detector and counter all in one unit).

For details on the full range of test equipment and
Bowmar components for telecommunication use,
please send the coupon or ‘phone Bowmar direct.

Chip capacitors[J

Position

Address__

Bowmar Instrument Limited, 43-45 High Street, Weybridge, Surrey K113 8BB. Telephone: Weybridge 51341
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