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The Company 
that believes good things come in 

little packages 

(most efficiently} 
Looking at telecommunications line plant in the world - systems that require no soldering, no 

progressive sense, we've spent the last 50 years screwing and no wire-stripping. 
making sure that what we produce gets smaller and And that's just one of the aspects of 
smaller. telecommunications in which we specialise. We'll 

Yet, while the space that Krone equipment takes be happy to show you more. 
up gets conveniently less with every innovation, the The illustration shows an actual-size single contact from our 

contribution it makes to telephone networks in LSA-71 system. 

volume capacity, flexibility and cost effectiveness 1V7 lol l[fl l.\fl � 
have never been greater. � l.J\...! � LJ\.J � 

Krone are currently supplying a number of 
Europe's leading Post Office Authorities with some 
of the most advanced connection systems in the 

Krone (UK) Technique Limited, 
Mint House, 6 Stanley Park Road, Wallington, Surrey SM6 OEZ. 

Telephone: 01-6692734. Telex: 8814 778. 



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

Not just the ironwork, but the total pack
age, which we can supply. 

We offer one or all of the following as required. 

The basir. frame- work with:-

'jumper rings 'fuse mountings 
•guard rails •fanning strips 
'wall brackets ·lightning protectors 
' connection strips ., jacks test etc. 

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

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

' Tie Bars ' Clamps 
' Cable Runways ·· Brackets 
,. Bus Bars etc. 

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

If you'd like to know more, dial Stonehouse (0453-82) 
4341 and ask for Mr. G. Streets (Sales Director) . 4 
who will forward catalogue and details on reque
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al Cableways limited •- Ryeford Works, Stonehouse. Gloucestershire GL10 3HE ·� · Tel e p h one : Stonehouse (0453-82) 4341 Telex No 43456 

We curren1ly supply lo: BPO · Plessey · S1andard Telephones and Cables GEC- PYE TMC · 
Thom Ericsson· Cable and Wireless· ln1emational Air Radio Eleclflcily Boards and Gas Boards. 



Good Mornjng 
It's the dawn of the digital 80's from GEC 

Telecommunications. Now with a total network 
capability in di�tal transmission systems up to 
140 Mbit/s; microwave radio systems, coa.X:ial-cable 
and optical-fibre line systems and a complete range 
of digital multiplex . 

. Versatile business communications 
systems, including P.A.B.Xfs from 4 to over 5,000 
lines using digital switching and stored program.me 
control. 

The dawn of digital technology from 
GEC Telecommunications ... make an early start. 

GilC 
Telecommunications 

GEC Telecomml1IUcations Limited, 
P.O. Box SJ, Coventry CV3 IHJ England. 

A Management Company of 
The General Electric Company Limited of England. 



One Stop Shopping. 
With Dale Group. 

Petrol generating sets from 1.lkVA to 5kVA 
Dies.el generating sets from 2.25kVA to5000 kVA at high, 

medium and slow speeds 
500 Watt D.C. Battery Chargers 
Gas turbine generating sets 
Inverter Systems 
400 Hz Rotary Converters 
Rectifier Systems 
Constant Potential Battery Chargers 
Aerospace Ground Power Units 
Bio-gas power generating sets 
Emergency Lighting Systems 
Natural Gas powered generating sets 
Electric Cable Rolling Units 
Floodlighting Units 
Auxiliary alternators for vehicle use 

Streamline your power systems 
engineering , purchasing and expediting. 
One British company offers a wider 
range of prime and standby power 
systems than any other in Europe. 
The Dale Group. 
That's Dale Electric of Great Britain Ltd., 
Erskine Systems Ltd. and Houchin Ltd. 
One letter, telex or telephone call 
brings you comprehensive help. And 
the chance to gain greater system 
compatibility, good total system 
communication-and time saved. 

D-All 
Dale Electric Group of Companies, 
Electricity Buildings, Filey, N. Yorks. Y014 9PJ. 

Telex 52163. Telephone Scarborough (0723) 514141. 

Dale Electric Europe, 
P.O. Box 216, 4700 A.E. Roosendaal, Holland. 
Telex 74080 NL. Telephone 010-31-1650-44351. 

Start the ball rolling by examining the 
power systems range of Dale Group 
and fill in and post the coupon for 
product information. 

•••••••••••••••••••••w 
I I 
I YOUR ONE-STOP COUPON! I 
I I 
I Please send me details of the following I 
I power systems products I 
I I 
I 1. I 
I 2. I 
I I 
I 3. I 
I Name I 
I I 
I Company I 
I I 
I Address I 
I I 
I P02 I 
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THE MICROWAVE RADIO 
FOR EVERY USE 
Selected by. British Post Office.* 
Frequency Agility 
The TCM-6 is tunable across each 
band from 1.7 to 15.35 GHz. 

Change bands by plug-in RF 
module replacement. 

Full Performance 
Color video with FM or digital 
subcarrier channels, 1800 FDM 
voice channels, 34 Mb/s digital data 
or wideband radar video. 

Fixed Link or Portable 
Simplex, duplex and diversity 
operation in tripod, tower or rack 
mount configuration. 

Proven Operation 
Used worldwide from arctic to 
desert environments by major 
television and telecommunications 
administrations. 

• TerraCom has been awarded BPO contract 580634 DD/WT 

for the supply of 22 TCM-600 tunable portable links for 
operation in the 6.59-7.11 GHz and 11.7-12.5 GHz bands. The 
TCM-6 links will be arranged for transmission of 625 line PAL 

video with audio program subcarrier, 960 FDM telephony 
channels, or 8.448 Mb/s digital data. Loral Corporation 
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9020 Balboa Avenue San Diego, CA 92123 U.S.A 

Phone: (714) 278-4100 TWX: TERRACOM SDG 910-335-1202 



Telephone administrations throughout Europe 
and the world acclaim SODECO coin telephones. 

For many good reasons. 
Most important, SODECO coin telephones are 

reliable, as the result of many years experience in 
this field. 

In addition they are flexible: SODECO coin 
telephones are adaptable to most telephone systems 
with meter pulse provision without special circuitry 
at the exchange. 

SODECO coin telephones are accommodating; 
models range from basic coin boxes for private 

subscribers to comprehensive coin telephones 
incorporating microprocessor technology for local, 
national and international calls. 

They are honest: SODECO coin telephones 
have special coin treatment systems to overcome 
fraud, they show how rnuch credit is left, they signal 
when this is about to run out and they refund the 
unused amount. 

T hey are, of course, international: they can be 
provided to use florins, francs, schillings, crowns, 
dinars and colons with equal ease. 

Here's the proof. 

In Holland,SwHzerland,AuRria, 
llorway,Tunisia,EI SalYador,and 111any 
OChercoumriesi:hrouahoan cheworld 

celeco111111unications 
ad111iniscrations 

are puffins cheir cn1n 
in SODECOcoin boxes. 

We're proud of H:. 

( LAND IS & G YR ) 
Landis & Gyr Ltd, 
Telephone Equipment Division, 
Victoria Road, 
London, W3 6XS 
Telephone: 01-992 5311 
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PLESSEY SYSTEM 4660 
Stored program control for telex and data switching. 

Plessey 4660- a processor 
controlled digital switching 
system-has brought stored 
program control technology to 
many telecommunications 
administrations throughout the 
world. 

Designed to operate in 
national and international telex 
networks it provides, at 
economic cost, one of the most 
technologically advanced 

systems available today-and 
one capable of handling and 
accommodating the high growth 
rate of international telex traffic. 

Plessey 4660 is available in 
two forms to allow networks to· 
be optimised. Model 90 (abrrve 
left) caters for medium to large 
systems up to 32,000 lines. 
Model 20 (abrrve right) acts as a 
concentrator on small systems 
up to 1,000 lines. 

•PLESSEY 
CONTROLS 

Plessey Controls Limited,Sopers Lane, Poole,Dorset,England BH17 7ER. 
Telephone: Poole (02013) 5161 Telex: 41272 
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PLESSEY TELEX TEST EQUIPMENT 
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ATTSlO 
For automatically assessing the distortion 
and margin oflines,orterminals. 

TCTlO 
A portable test set for telex and telegraph line 
or terminal testing. 

�6002255 



Duality Controlled 
GENERATING SETS 

.... up to 1000 kW or 
higher loads in multiples. 

Over 35 years experience in the 
manufacture of generating sets 

and control equipment. 

ELEQUIP LTD. 
WIGSTON, LEICESTER LES 2YN. 
Tel: 0533-772711 Telex: 341263 

Member of tha 
Association of 
British Generating 
Set Manufacturers 

DOULTON ENGINEERING GROUP 

.. ·��-

-

Power Plant 426 Package Type 1 /44 - 35·2 kW 
44 kva. Powered by Perkins 6·354 diesel 
engine. Installed at an automatic telephone 
exchange. Typical of many sets produced for 
the Post Office. 

Control Panels -Automatic mains failure - Custom built 

Typical control con
soles for controlling 
3-1250kw gas tur
bine driven alterna
tors complete with 
fully automatic syn
chronising, alterna
torand turbine alarm 
annunciator. 

Designers and manufacturers of multi-motor 
starter boards, distribution boards, automatic 
process control systems, and outdoor control 
kiosks. 

GOOD, SOUND 
COMPONENTS. 
RECEIVER & TRANSMITIER INSETS 
Receiver B. P.O. Insets No. 4T, 3T & 3U 
Transmitter B.P.O. Inset No. 16 
Available also is a comprehensive range of Rocking Armature Receivers & Microphones 
manufactured wilh impedances lo suit all applications. 
HEADSETS/HEADGEAR 
Full B.P.O. range for all applications: 
Operators Headset No. 1 
Op�rators Headset No. 2 
Receiver Headgear No. 16Tand 16U 
Receiver Headgear No. 16T and 16U double 
Supplied in black and grey, with or without plug and lead. 
RECEIVER WATCH BT 
The RECEIVER WATCH is an extension receiver but has numerous other uses as a handset 
extension in high noise areas and also for the hard of hearing. The RECEIVER WATCH is 
supplied with coiled lead and switched out of circuit when replaced on a hook provided at the 
rear of the telephone. • 

SPEAKERSET 2 (Ampllller and Loudspeaker No. 5) 
This compact uni! amplilies incoming speech sufficiently tor it to be heard by a 
group of people in conference slluations. It is particularly useful for anyone 
wanting both hands free while waiting for a call to be answered. 
CONTINUITY TESTER 
The 165A RESISTANCE CONTINUITY TESTER Is manufactured to B.P.O. Spec 
No. S982A. has pocket and lanyard clip, is infinitely strong and fused to protect 
against live circuitry up to 100 volts R.M.S. Extensively used by the British Post 
Office and supplied with test leads, they have inlerchan9eable test probes and 
fine wire crocodile clips. 11 ls of modern pockel·slze design, distinctly audible and 
operates from an easily replaced PP3 battery. 

iffJ A.PBesson Ltd. Whynotsoundus out? 

St. Joseph's Close, Hove, Sussex BN3 7EZ. Tel: 0273 722651 Telex: 877601. 
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The travellinCJ 
Horkshop Mith 
aer ial extension 

POWER LIFTS LTD 

VERSA LIFT 

WATfORO 27724 

• 30ft reach vertically • 

• 360° rotation about chassis 

•Intermediate levels and inclination 
controlled by operator 

•Offered on commercial van 
chassis such as Ford Transit, Bedford, 
BL etc. 

*18ft reach horizontally 

• Options include customer supply 
own vehicle, Power Lifts to fit and 
commission platform assembly. 

Vehicles can be supplied complete with 
bench assemblies or for customer 
rigging. 

POWER LIFTS 
LTO 

Holywell Industrial Estate, Caxton Way, 
Watford, Herts WD1 ST J 
Tel: Watford 27724 Telex: 923326 



Going 
separate 

ways 

The Government's decision to reorganise the Post Office and to 

set up a new Telecommunications authority has the full support 

of Post Office Chairman, Sir William Barlow, who has announced 

his intentions of ensuring that the changes will be implemented 

as quickly as possible. 

The recommendation to separate the Businesses was originally 

made more than two years ago in the Carter Committee report 

and Sir William points out that the reasons put forward in 1977 

for creating two Corporations were even more valid today. 

In particular he emphasised that both businesses were on a large 

enough scale to be comparable with other major nationalised in

dustries and each threw up major problems deserving considera

tion at Board level. It was certainly now too much for a single 

Board to do justice to each organisation under the present structure. 

There was also the fact that as each year passed the differences 

between the capital intensive, high productivity, highly technical, 

rapidly growing Telecommunications Business and the labour in
tensive, low productivity, less technical and slow growing Postal 

Business was accentuated. Each needed a Board dedicated solely 

to its own problems. 

"For these and other reasons," said Sir William, "I believe that· 

two separate Corporations, each with its own Board dealing with 

its own problems, will be more efficient." 

On the question of the Telecommunications monopoly, Sir Wil

liam said that the Post Office did not fear competition but it was 

important to keep in mind that- changes would not necessarily 

bring about the improvements that many anticipated. The Board, 

in fact, remained to be convinced. 

And as far as customers, suppliers and Post Office unions were 
concerned, Sir William said there would be consultations which 

he wanted to ensure would lead to decisions which were the best 

for the future of telecommunications in Britain. 

First step for the Post Office would be to discuss in detail with 

the Secretary of State exactly what he had in mind, especially in 

the areas of licensing and safeguarding the network. 

Post Office 
telecommunications 
journal 

Autumn 1979 Vol 31 No 3 

Published by the Post Office 

of the United Kingdom IO 
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The earth station at Hartebeesthoek near Pretoria which was used in the transfer of time pulse experiments. 

Experimenting 
with 

time and space 
DE White 

The Post Office and the 

National Physical 

Laboratory (NPL) have 

recently co-operated 

in tests using 

communications 

satellites to transfer 

atomic clock time 

pulses from the UK to 

South Africa 

2 

MANY COUNTRIES in the world 
require not only precise measurement 
of the length of the second but also 
knowledgt: of their relative difference 
in phase from the so-called universal 
co-ordinated time (urc). The urc is 
maintained as a one second 'tick' at 
the Inter,national Bureau De L' Heure 
in Paris, and is a consensus of several 
atomic clocks from various standards 
laboratories in different countries. 

To transfer this 'tick' from one 
country to another, a system of trans
portable atomic substandards is used, 
and this technique results in timing 
pulses in different countries being 

synchronised to about one microsec
ond. To keep this degree of precision 
it is necessary to make regular checks 
with these ·clocks and this is very 
expensive because the clocks are 
usually transported by air and occupy 
a passenger seat. 

As well as being expensive this exer
cise is also somewhat unreliable 
because not only must the clock con
tinue to run perfectly right up to the 
transfer instant, but it must also con
tinue to run until its 'tick' can be 
recompared with the original stan
dard. This is done to ensure that the 
drift rate of the clock has not changed 
since the start of the time transfer. 

It may be thought that it should be 
possible to transmit such time pulses 
by telephone lines or radio, but for the 
precision required in this particular 
application, the distance must be 
known extremely accurately. This 
rules out the use of cables - even if the 
routing is known - and normal radio 
paths which change their length sub
stantially as the ionosphere shifts. 

The possibility of using satellite com
munications, however, was altogether 
more promising as 'line-of-sight' 
radio paths would show a minimum of 
unknown differential delay from one 
moment to the next. Almost as soon as 



reliable satellite communications 
became available, therefore, experi
ments were set up to use them for 
synchronising time standards all over 
the world. 

Until recently, however, it was neces
sary to use a great deal of the satel
lite's capacity to achieve anything like 
the required precision. Typically, 
satellite capacity for about 500 tele
phone circuits might be required, and 
even then, the accuracy achievable 
would only be about a microsecond. 

Quite independently from this, the 
Post Office had been working on a sys
tem for accurately ranging communi
cations satellites for the purpose of 
synchronising digital communications 
systems and it transpired that with 
some modification the equipment 
could be used to measure the signal 
path length to remote earth stations. 
The system was designed to use less 
capacity than would be required for 
three telephony channels and to be 
able to measure the path length to bet
ter than 10 metres. This is equivalent 
to being able to measure the time 
delay to about 33 thousand millionths 
part of a second (or 33 nanoseconds). 

The equipment achieves this by 
transmitting a low frequency (11- kHZ) 
sine wave modulated carrier to the 
satellite and accurately measux:ing the 
phase difference of the returned sig
nal. To achieve the required accuracy 
the phase difference of successive 
sine waves is measured for about a 
second and the average phase differ
ence computed. 

When used in the time pulse transfer 
mode, instead of the signal being 
received back at the originating rang
ing unit directly, it is first received by 
a similar unit at a remote earth station 
called the slave station. Here the sig
nal can be accurately 'reflected' back 
to the satellite, and at the same time a 
pulse can be generated at the remote 
station which is simultaneous with the 
zero crossing of the 'reflected' signal. 

This 'reflected' signal can then be 

• 

• 

• 
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received back at the master station. 
Because the approximate range of the 
satellite is known, the total number of 
sine wave periods on the round trip 
can be calculated: typically it is about 
640 cycles. 

When the Post Office received the 
request from the NPL to carry out 
further experiments in transferring 
time pulses via satellite to South 
Africa, it was decided to set up an 
experiment between Goonhilly earth 
station in Cornwall and Hartebees
thoek earth station near Pretoria. 
The ranging equipment would oper

ate via the Intelsat IVA Atlantic pri
mary satellite using three narrow
band channels. in the SPADE single
channel-per-carrier transponder. This 
particular communications system 
was chosen because it incorporates ac
curate automatic frequency control, 
an important requirement where there 
are narrow channel bandwidths. 

A few days before the experiments, a 
calibrated atomic clock was taken to 
Goonhilly and, as a cross check, its 
timing was compared with the BBC 

TV frame scan pulses which are 
synchronised throughout the UK. By 
measuring th� difference in the frame 
rate in London (where the clock 
started) and Goonhilly, it was possible 
to check that no gross changes in the 
atomic clock had occurred during 
transportation. Another atomic clock 
and a synchronisation unit were then 
flown by non-stop jet to South Africa. 

On arrival in South Africa, the 
South African Post Office and The 
South African National Physical 
Research Laboratories (NPRL) com
bined to help in the experiment. The 
first thing to be done was to compare 
the transported clock with the local 
clock to ensure that the time differ
ence could be established as soon as 
possible. This meant that in the event . 
of a complete failure of .the trans
ported clock, accurate time pulses 
would still be available to carry out 
the satellite experiment. 

···.:·· 

• 

The equipment was then taken, 
mainly over dirt roads, to the earth 
station at Hartebeesthoek. The 
synchronisation unit was set up very 
quickly and, by the end of the second 
day, it was possible to attempt an in
itial test. During the next day, more 
precise measurements were made and, 
by the end of the experiment, correla
tion between the transportable clock 
and the satellite pulse was achieved to 
within 60 nanoseconds. 

· 1 ·o gain this precision it was neces
sary to take into account the relativis
tic effect on the atomic clock due to its 
journey by air and the similar _effect 
on the propagation delay in the satel
lite path. Finally, the equipment was 
returned to the UK and the travelling 
clocks recompared with the national 
standard at the NPL. This established 
that no unforeseen drift had occurred 
and that the time transfer had been 
completely successful. 

Later the experimental ranging 
equipment was taken to the United 
States earth station at Andover, 
Maine, where the equipment was to be 
tested for its original purpose of 
synchronizing digital satellite links. 
While there, however, the opportunity 
was taken to carry out another time 
transfer between earth stations. On 
this occasion the transfer did not 
appear quite so accurate, an ambi
guity of some 100 nanoseconds being 
apparent. 

It is, however, thought that when the 
equipment is eventually returned to 
t he UK it will be possible to establish 
that the error is actually within one of 
the ranging units, which, being proto
type equipment, is subject to this sort 
of failure. If this proves to be the case 
the ambiguity can be allowed for and 
the experiment will be able to be con
sidered highly successful. 

Whatever the outcome, there is no 
doubt the principle has been proved 
and it is considered that if purpose
built equipment is used then regular 
synchronism between national stan
dards of time will be feasible without 
the need to transport delicate atomic 
clocks by air, and with far greater ac
curacy than hitherto possible. 

Left: The TOMA synchroniser at Goonhilly 
which was used in the 
time pulse transfer experiments. 

Mr D. E. White is Head of Group in 
Space Communications Systems Divison of 
the International Executive with 
responsibility for the development of 
digital satellite communications systems. 
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New payphones 
take 

the credit 

L LGrey 

New style microprocessor-controlled 

payphones incorporating a sophisticated 
new range of facilities are soon to 

be installed on a trial basis 
mainly at high revenue public 

call office (PCO) sites throughout the UK. 

THERE CAN hardly be a single tele
phone user who would not like to see 
Pay On Answer (POA) telephones 
quickly phased out. Their fault 
record, their inability to make certain 
international calls, the need to stack 
up coins when making expensive calls 
and the interruption to speech when 
coins are inserted, are all features 
which have caused much irritation 
over the years. And as far as the Busi
ness itself is concerned, the tariff in
flexibility, which necessitates a single 
coin minimum fee, is not popular. 

Steps are being taken, therefore, to 
replace POA and the first move is to re
equip the 16,000 public call office 
(Pco) sites which take more than 
£1,000 a year. In all there are cur
rently 77,600 PCOS. 

During the autumn the Post Office 
began to take delivery of a trial quan
tity of 100 self-contained microproces
sor-controlled coin telephones desig
nated 'Az33' by the Anglo/Swiss 
manufacturer, Agitelco, of Croydon. 
The model will be known as the Blue 
Payphone - it has blue directional 
signs and user instructions - to help 
the public recognise it and as a means 
of reference between customers and 
operators in operator assisted calls. 
The new coin telephones are being in
stalled at Heathrow, Victoria Station, 
Trafalgar Square, Birmingham New 
St Station, Gatwick, Cardiff Airport, 
Glasgow Airport, Edinburgh, Man
chester (Ringway), Dover Docks, St 
Paul's and Liverpool Street Station 
(with a further 10 on selected renters 
sites.) 

The Blue Payphone is self-contained 
in that all the essential operating 
equipment, including the coin and fee 
check function, is contained within 
the coin telephone itself. It accepts 2p, 
lOp and 50p coins at the beginning of 
a call and can hold a total of about £3 
if required until 'cashing-up' takes 
place at the end of a call (or series of 
calls). It has a four-digit light emitting 
diode (LED) credit display to show the 
value of credit remaining throughout 
the progress of automatic calls and a 
follow-on call button to enable the 
customer to make a series of calls for 
a single payment without replacing 
the handset. It also has full Interna
tional Direct Dialling (mo) capability. 
The Az33 is connected to an ordinary 
exchange line via a subscribers private 

Senior Technician Ray Guntrlpp, from L TR 
Weat Area 1lzea up an AZ33, soon to be 
fitted at Heathrow Airport's Terminal 2. 

Lending a hand in the foreground 
ia colleague Brian Dare. 



HOW THE AZ33 GIVES THE 'BEST COIN DEAL' 
Coin insertion 

2 

Before start of call. Between 1st & 2·nd debit 
pulse. 

J Cash Container J 
Follow-on 
call button 
operated 

I Cash Container I 

3 

Between 4th & 5th debit 
pulse. � 

10 
10 

2 10 

2 

2 

2 10 

I Cash Container J 

4 

Between 24th & 25th 
debit pulse. 

10 

I Cash Container I 

5 

Call ended. 

10 Unused 

10 
Coins 
Returned 

10 

n 
I Cash Contalne� 

z �����---------�������-+-���������:;z����24������ 

36 

Credit ;g 
Dls�lay g 

8 
0 0 

1st call 2nd call 

Step two - You decide to make a 
further call Press the ·follow·on 

Step one -Insert the minimum call call' bu I ton and insert. for 
lee of 4p and make a call. example. 54p 

2p lOp 50p'l 

I 

"' 
"' 

g 
N ., 
g 

Steps three and four During this call. you insert dn extra 10p coin 
followed later by a 50p crnn 
Because lhe 1 Op channel can hold only five coins and as by now more 
than 100 has been spenl. a 10p com !alls mlo the cash container 10 
make room for another l Op 

Step five • You complele your call 
:Jflcr the 36th debit pulse. g1vmg a 

call charge of 4p for the first call 
and 72p fo r the second You have 
fed £ 1 18 into the AZ33. leaving 
42p lo be refunded 
No1c· This example assumes 1hat 
the first debit for each call is 4p 
and that subsequent pulses cost 
2p each 

$t?"'f 
metering (DPM) relay set in the local 
exchange and its tariffs therefore are 
basically linked to ordinary subscriber 
tariffs rather than coinbox tariffs. 

Introduction of the equipment into 
:iervice marks the culmination of three 
years of work undertaken initially by 
a small THQ team but, since the con
tract was placed in December last 
year, by a full THQ project team which 
has wrestled with the managerial, 
technical and personnel problems con
nected with the introduction of this 
sophisticated new equipment. 

Unlike POA which employs direct 
coin collection by collecting money 
first and then putting paid time at the 
user's disposal, the Blue Payphone 
employs indirect collection by offering 
conversation time corresponding to 
the amount of money inserted. On 
completion of the calls, only those 
coins needed to meet the accrued 
charges are collected - starting with 
the highest value coin which has been 
spent. 

Perhaps the most remarkable 
achievement in the UK version of the 
Swiss AZ coin telephone is the inclu
sion in the software program of the 

Making final check• before the new 
payphoneleave1the 
work1hop l1 ln1pector Terry Parker. 
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full range of operator services avail
able to ordinary subscribers lines. To 
the customer the making of operator
assisted calls is basically no different 
from POA. Non-chargeable calls are 
obtained by keying 142, 151 and so on 
in the normal way. In the case of 
chargeable calls, - the operator, who 
will recognise the Blue Payphone due 
to the presence of a special identifica
tion tone, will ask the customer to in
sert money when the called subscriber 
answers. This money will pass straight 
into the cash box - unlike the proced
ure for automatic calls. Should the 
customer insert money immediately on 
lifting the handset and then key any 
three-digit operator code, the coins 
will be refunded after the last digit has 
been keyed. 

It is possible to follow an automatic 
call by a chargeable (or non-charge
able) operator control call after using 
the follow-on call button. In such a 
case, coins inserted for the original 
automatic call are held in the coin 
store with the display showing credit 
remaining from the automatic call. 
Additional payment is made for the 
chargeable operator-assisted call as 
requested by the operator. When the 
customer finally replaces the handset 
the equipment will cash up for all 
automatic calls made, in the normal 
way. In other words, when the follow
on-button has been used, payment for 
automatic and chargeable operator 
connected calls are treated as separate 
cash transactions. 

There is, of course, a price to be paid 
for such flexibility in meeting Business 
needs for both automatic and opera
tor-assisted calls. In fact, between one 
quarter and one third of the micro
processor memory - total capacity 4k 
bytes - has had to be used for this pur
pose at the expense of self-diagnostic 
facilities which the Az33 is capable of 
providing. In the field trial only, a 
second telephone pair is being spe
cially provided to carry automatic 
diagnostic reports to the repair service 
centre. These reports will be limited to 
notifying a full cash container which 
would put the coin telephone out of 
action for paid calls or a coin checker/ 
mains failure fault. The AZ33 is how
ever designed to need not more than 
three maintenance visits a year -
excluding vandalism. 

There are a number of technical 
advances in the Az33 design. Coin 
validation is a crucial feature of any 
coin telephone and in this case, coins 
are subjected both to physical and 
electronic checks. By virtue of its self-

6 

contained design segregated coin tele
phone lines are no longer required and 
this will permit greater flexibility in 
exchange planning and eventually 
enable POA coin and fee checking 
equipment to be removed once full 
production of self-contained pay
phones is under way. Tariff changes 
are effected simply by changing a 
coded plug in the control unit. 

The coin telephone is mains pow
ered. If there is a mains failure while 
the equipment is in use it will retain 
any money due until power is restored 
and return unused coins to the -refund 
chute immediately. The 999 emer
gency service only will continue to be 
available during mains failure. 

The cash compartment contains a 
2.6 litre cash container with a self
Iocking mechanism which closes the 
coin aperture immediately the con
tainer is removed. Once this has been 
emptied in the coin counting centre, 
and before being replaced inside the 
coin telephone, it is necessary to re-set 
the self-locking mechanism inside the 
lid of the container. A coin meter, 
registering lp units, is fixed to the 
cash compartment door and this is 
read each time the container is 
removec;I so that an accurate record of 
cash takings can be maintained. It is 
likely that these will be considerably 
in excess of POA equipment being re
placed. 

The field trial Blue Payphones will 
normally be recognisable by a blue 
sign over the kiosk bearing the words 
'Intercontinental and Inland' to dis
tinguish them from POA phones. When 
all the trial sites are operational more 

than 3,000 operators accepting calls 
from the trial sites will have been 
trained and 20 fitters and 30 main
tenance staff will have undergone 
training at RETC Bletchley. About 12 
presentations will also have been given 
to corou, and its constituent bodies, 
and to Regions and Areas taking part. 

There will, of course, be the inevi
table teething problems in launching 
the field trial. But once this has been 
completed, by mid-1980, the intention 
is to place <. full production order and 
complete re-equipment of high
revenue PCOs within about five years. 
Simultaneously, a separate pro
gramme has been initiated for a 
medium/low revenue coin telephone 
which would be slightly less sophisti
cated than the high revenue variety 
and possibly quicker to produce. 

At the same time, an in-depth study 
has examined the practical problems 
involved in providing public telephone 
service from equipment operated by 

·pre-paid debit cards in lieu of coins to 
back-up - but not replace - coin-oper
ated pay-phones. When the result of 
this study is to hand, together with a 
parallel study of technical possibilities, 
the Post Office will be in a position to 
decide when to begin and get some 
practical experience in the use of card 
phones as the third prong in the 
attack on the re-equipment of public 
call offices. 

Mr L. L. Grey is a Head of Section 
in the Residential and Customer Service 
Department and is Project Manager for 
theAZ33. 
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Graduates 
make the 

grade· 

After reading law at Oxford and working for a local 

authority, Mr Peter Wynne Davies joined the Post 

Office earlier this year as a Telecommunications 

Traffic Superintendent in London 

Telecommunications Region. Here he describes his 

introduction to the Busines·s at the national 

Telecommunications Management College. 

Mr Tony Johnson, a tutor at TMC demonstrates the switch workings of a Strowger exchange 
to TTSs Bob Neale and Christine Hawkins. Both now work in THQ Network Executive. 

IF ASKED TO suggest a common link 
between a lawyer, an ex-RAF pilot, a 
teacher, a biochemist and a Spanish 
graduate, most people would be hard 
pressed to give a -logical answer. Not 
so, however, the tutors at the Post 
Office's Telecommunications Manage
ment College (TMC) in North London, 
for these professions were among 
those represented in the latest gradu
ation of direct entry Telecommunica
tions Traffic Superintendents (rrs). 

Every year, about 30 young people 
are recruited to this grade, and with 
the raising of the basic academic re
quirement to graduate level, the back
grounds and interests of the recruits 
are now necessarily diverse. 

The first contact applicants have 
with the Post Office is at the Appoint
ments Centre at Euston Tower in 
London. After a series of stringent 
tests and exercises, successful grad
uates are appointed to a specific grade 
according to their aptitude and quali
fications. Not surprisingly, 

'
very few 

potential Post Office managers have 
detailed knowledge of the Business 
structure, and a TMC tutor's first task 
is to explain to any TTS that 'traffic' 
has no connection with the motor 
transport fleet! 

TTSS have to ·master knowledge 
covering the whole sphere of telecom
munications and must be fully aware 
of new ideas and developments such as 
Prestel. On planning duties, they often 
have the unenviable task of attempt
ing to predict a future through the 
mists of the many unknown factors 
that can affect demand for the tele
communications services. 

After a while, TTSS may also find 
themselves dealing with customers' 
complaints - a duty needing patience, 
tact and dediCation. Alternatively, 
they may be responsible for several 
hundred operators. 

The TTS grade is in fact, a melange of 
varying jobs that range from planning 
to daily administration, from public 
relations to management. This total 
diversification of complex activities is 
not so readily to be found elsewhere in 
the Post Office, and this range of func
tions is represented in the TTS basic 
course - an 11-week marathon that 
covers everything from how a tele
phone works to the fundamentals of 
microwaves and fibre optics. 

Some years ago, basic traffic training 
lasted six months, but with the explo
sion in new technology and research, a 
similar course today would be long in
deed. Now only the general outlines of 
the system are included but even so, Q 
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tutors at the TMC still have to spend 
over three weeks explaining the basics 
of Strowger, Crossbar and electronic 
exchanges. 

As the world of telecommunications 
grows, so too, do the basic require
ments of the traffic course. Even for 
science graduates, the sheer scope and 
detail of the course can be daunting. 
There can now be very few occupa
tions left where there is no prepara
tory course at

· 
school or university 

linking directly with a chosen career 
but the Telecommunications Traffic 
recruit is rarely able to use his 
academic background when moving 
into his new job. 

The TMC intersperses its classroom 
activities in Islington with periods 
spent in the recruits' training areas 
where visits to exchanges and auto
manual centres are arranged. After 
learning the qualities and capabilities 
of, for example, a Strowger Director 
exchange, it is a great help to see the 
equipment in situ, and thus avoid the 
misconceptions that a totally college
orientated course could establish. This 
'sandwiching' of theory and practice 
makes the best possible use of the 
limited amou_nt of study time which is 
available. 

A major part of the course is about 
exchange management and some time 

is spent at the South Western Train
ing Centre near the BBC

'
s Bristol com

plex. Here, the student is given a clear 
understanding of the difficulties a tele
phone operator faces - a pre-requisite 
for efficient exchange management. 
For those rrss in the London area, 
however, the most fundamental diffi
culty was not the complexity of the 
switchboard, but the totally indeci
pherable West Country accent which 
at times baffled even the most experi
enced ear! 

Throughout basic training, one of 
the most constantly recurring ques
tions is why people with such different 
backgrounds had joined the Post 
Office. Naturally, there were nearly as 
many reasons as graduates, and these 
ranged from a desire to work in a pub
lic service industry with a progressive 
outlook, to the chance of working in a 
Business with growth potential and 
career security. 

It is, however, an undeniable fact 
that the Post Office is one of the few 
organisations continuing to develop 
and expand into new markets, and is 
making the best use of graduates pre
pared to work in industry as opposed 
to the older, more established profes
sions. The often radical approach of 
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the graduate might offend the more 
conservative and elderly echelons of 
the Post Office but the experiences of 

, other jobs and disciplines offer the 
Corporation a stimulating and novel 
form of management that will see the 
Business well into the next century. 
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Below: Peter Harland, who now works at 
L TR Headquarters, uses an overhead 
projector to discuss with fellow students in 
his syndicate the best way to present a 
case to the full class. 

Bottom: A group of TTSs at the TM C 

compare the facilities offered by PM BX4 
and PM BX 10+30 switchboards. 



Switching into 
European data 

D E Hadley and AC Barnes 

EURONET, the packet switched 
network which enables data terminals 
in the nine Common Market countries 
to gain access to databases providing 
information in scientific, technical, 
medical, and other fields and which 
opens later this year, is unquestionably 
a multi-national project. Provided by 
a consortium of each of the EEC's nine 
telecommunication administrations 
(see Telecommunications Journal, 
Summer 1976), it is now being put 
through final acceptance testing with 
customers connected on a trial basis. 

It was in 1977, following an EEC 
request to set up the project, that the 
French telecommunications adminis-

tration, acting on behalf of the consor
tium, placed the contract to develop 
and provide packet switching, multi
plexor, and network control equipment. 
The contract went to a group of com
panies headed by Societe d'Etudes des 
Systemes d' Automation (sEsA), and 
Logica UK. 

jointly financed by the EEC and the 
nine administrations, Euronet is con
trolled by a consortium management 
committee chaired by France, and the 
technical sub-committee is chaired 
by Mr P T F Kelly (Deputy Director, 
Network Planning) for the Post 
Office. Day-to-day project control is in 
the hands of a team which has in-

Resident French engineer Michael Verdier of SESA discusses a problem with 
Tony Barnes, :THQ Executive Engineer in charge of network acceptance. 
The display b.ehind them can show at a glance where a problem has occurred. 
In the foreground tracing the fault are Technical Officer 
Huw Williams (seated), and from Denmark, Ole Sorensen, also of SESA. 

eluded representatives from the Post 
Office, and the telecommunication ad
ministrations of France, the Federal 
Republic of Germany, The Nether
lands and Italy. 

Initially, the network will be made 
up· of four packet switching exchanges 
(rsEs) in London, Paris, Frankfurt 
and Rome, and there are five multip
lexors located in Dublin, Copenhagen, 
Amsterdam, Brussels and Luxem
bourg giving remote connection to the 
PSES. The hub of the network is in 
London's Electra House, from where 
Euronet is controlled from a single 
Network Management Centre (NMC). 

It is in fact from Electra House that 
the International Executive will be re
sponsible for the day-to-day operation 
and control of the network. A 
Network Operations Controller pro
vided by the Post Office will oversee 
the network on behalf of every admin
istration in the project, each of which 
contributes to the operational 
expenses of the NMC. 

Each PSE consists of a cr50 switch, 
which provides the packet switching 
process. Associated with this switch is 
a duplicated command unit (cu) 
which controls the setting up of a call 
and provides accounting and associ
ated functions using a minicomputer. 
The multiplexors are manufactured in 
the UK, modems for the 48 kbit/s in
ter-PSE links and the PSE-MUX links 
come from Italy, while those for the 
slower 9.6 kbit/s PSE-MUX links are 
made in France. Modems connecting 
customer lines to the PSES have been 
provided by each administration, thus 
enabling standard Post Office Date! 
modems to be used at the London PSE. 

The design of Euronet's packet 
switching equipment is similar to that 
used for Trancpac France's national 
packet switched service. As Euronet 
was designed as a private network, the 
reliability and availability require
ments are not as stringent as those for 
a public network. But Euronet has 0 
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been designed in such a way that by 
providing more equipment its per
formance can easily be improved. 

Both packet and simple start-stop 
terminals can be connected to Euro
net. Packet terminals present data as 
packets or blocks of defined maximum 
.length ( 128 bytes) and they must meet 
the standards needed to work with the 
network. They arc directly connected 
to a PSE and can operate at speeds of 
2400 bit/s, 4800 bit/s, 9600 bit/s and 
48 kbit/s. The Euronet databases will 
be connected as packet terminals. 

Start-stop terminals work character
by-character, being converted into 
packets on an arrival at the PSE. This 
type of terminal is used by customers 
to gain access to the database informa
tion. On Euronet, they work at speeds 
of 110 bit/s, 300 bit/s, and 1200 bit/s, 
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and can gain access to the PSE via the 
switched telephony network, although 
direct connections are also possible. 

At first, only a few of each type of 
terminal will be supported, but as the 
net work grows, it will be possible to 
use the full capacity of each CP50 

switch, which can support 250 packet 
and 250 start-stop ports. And each PSE 

can consist of a number of these 
switch modules. 

The net work can be further 
expanded, either by providing more 
PSEs or by replacing a MUX by a PSE. 

for example, next year, Switzerland 
will become the firs� country outside 
the Common Market to join the 
netwo·rk, and will use a PSE installed 
in Zurich. Spain, Norway, Sweden, 
Austria, Yugoslavia and Greece have 
all shown interest in joining the 

network at some time in the future. 
British databases will be among the 

first to be connected to the network, 
and already one of these, Infoline, 
which holds the IEE Inspec Abstracts 
database was connected during the 
first week of final acceptance tests. 
The National Physical Laboratory 
(>lPL) is another already connected 
and others will include the British Li
brary Blaise service and Oriel. Inter
estingly, Nl'L is one of the centres for 
the existing European Informatics 
Network (EIN) and all the centres on 
this system plan to use Euronet. Al
together, about 20 database providers 
are expected to be connected by the 

Technical Officer Bhupa Patel runs 
hardware diagnostics on the CP50 switch, 
an integral part of the London Packet 
Switched Exchange, in Electra House. 



time the network opens for business. 
The Post Office has been heavily 

committed to introducing Euronet, 
and since the network will be con
trolled from London, it will be making 
a major contribution to its success. 
The London-based NMC monitors and 
controls the whole network, receiving 
fault alarms as well as accounting and 
statistical information from· all the 
!'SES. NMC staff will control customer 
access and will reconfigure the 
network if equipment fails. 

If a PSE fails, the software can be re
motely loaded from the NMC. Account
ing tapes are sent for common process
ing to produce billing data for each 
country. The common processing sys
tem has been developed by the Post 
Office's Data Processing Executive. 
Euronet calls are essentially charged 
on the basis of data transmitted, 
rather than on call duration. They are 

independent of distances within the 
EEC. 

To . help distinguish between the 
network itself - Euronet - and the 
services the network offers, the EEC 

has chosen the name DIANE - Direct 
Information Access Network Europe 
for the latter. And under a separate 
EEC contract, the ,Post Office has de
veloped a network enquiry service. 
This will be run on a minicomputer 
programmed by Network Planning 
Executive. The enquiry service will 
allow potential customers to obtain in
formation on services offered by the 
database information providers and 
will also provide operational news and 
details about Euronet representatives 
in each of the participating countries. 
Information can be provided and 
accessed in any one of the six Com
mon Market languages. 

The aim has always been to ensure 

that Euronet meets international stan
dards and packet start-stop terminals 
will operate to CCITT recommenda
tions. New standards have recently 
evolved but plans to incorporate them 
have already been made. 

· 

Currently more terminals are in 
hand and this fact alone suggests that 
the network will meet the EEC's 
objective of encouraging the develop
ment of more databases throughout 
Europe. 

Mr D. E. Hadley is Head of Section in the 
Data Systems Planning Division of the 
Network Executive, and was the Post Office 
representative on the Euronet 

Technical Sub-Committee. 

Mr A. c. Barnes is an Executive Engineer 

in the same section, and has been 
concerned with network acceptance testing 
on behalf of the Post Office. 
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Left: The old Whitworth Street 

On; the move in Manchester 
C P Cole and R P Gould 

Earlier this year, the Post Office's North West Telecommunications Board 
moved its headquarters in Manchester from a former cotton warehouse 
backing on to the Bridgewater Canal to a modern city centre office block. 

IT HAD LONG been obvious that de
spite its imposing Edwardian fa�ade, 
the old North West Telecommunica
tions Headquarters building in Whit
worth Street - first used by the Post 
Office in 1939 - was no longer ade
quate to meet the requirements of 
modern office accommodation. The 
problem was to find a replacement 
which was suitable: to all concerned. 
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Eventually after much searching and 
several disappointments, the long
hoped for move appeared on the hori
zon in 1976 when the Regional Chair
man, Mr Brian Wherry, obtained Post 
Office Board approval for the pur
chase of a new office block known as 
Victory House. The building was a 
speculative development completed in 
1975, and was on offer for over £5 

/ 

million for the 18,94 7 gross square 
metres of space. After detailed consid
eration of the cost of all practical 
options, the Property Services Agency 
(PSA) were instructed to negotiate the 
purchase, which they completed in 
July 1977 for £3i million - clearly a 
sound buy. 

It was recognised from the beginning 
that adaptation of the building to Post 



Office needs would not be without dif
ficulties, but the total cost of £600,000 
was well in line with the calculations 
made at the time of purchase. 
Renamed Telecommunication House, 
the building is a long, curving, rein
forced concrete structure with large 
areas of tinted glass, and stands next 
to Manchester Piccadilly railway 
station. Built in three sections with 
three podiums, it has eight main floors 
with additional mezzanine and 
ground fiuurs, and three shop units. 

A small Post Office project team were 
soon at work planning room layouts 
for the' 600 staff involved. The overall 
aim was to group staff together by 
function as far as possible so that com
munication between staff involved on 
similar work would be made easier. 
There was to be. a mix of individual 
offices for senior staff and moderately
sized general offices: a completely 
open plan design presented difficulties 
with noise levels and through traffic. 

A�aptations by PSA 'contractors 
began in April last year while Post 
Office engineers were busy improving 
the heating/cooling system which 
comprises no fewer than 901 indivi
dually-controlled reverse cycle heat 
pump units positioned below the win
dows around the perimeter of the 
office areas. Gas boilers in the roof 
housing were thoroughly checked and 
power circuits tested. The most com
plex single job was the installation of 
the main restaurant and kitchen on 
the first floor by PSA contractors. 
This took nine months. Office parti
tioning took about the same time but 
with fewer snags. Finally, lighting cir
cuits and telephones were installed by 
Manchester Central Telephone Area. 

Having prepared the building, the 
next step was the formidable one of 
transferring about 600 staff, their files 
and other paraphernalia. The objec
tive was to remove staff as quickly and 
efficiently as possible at reasonable 
cost while maintaining effective com
munication. Having carefully consid
ered the problem, it was decided not to 
opt for the normal solution of a week
end move where staff would go home 
on Friday and report to their new 
office on Monday morning. Clearly 
600 staff could not all be moved in one 
weekend, and the additional expense 
of paying overtime rates for removal 
men and porters, coupled with the 
problem of providing staff to supervise 
the move for six or seven weekends, 
ruled it out. 

It was, therefore, decided to move on 
weekdays. This of course, raised other 

problems, such as the transfer of tele
communications, accommodation for 
staff while furniture was in transit and 
keeping staff supplied with work while 
they are waiting for their new accom
modation to be ready. The transfer of 
telecommunications was handled by 
Manchester Central Area, who, de
spite real difficulties provided a more 
or less instantaneous transfer of lines 
from the old RHQ to the new. 

A practical answer to the problem of 
accommodating staff on the move was 
the provision of a 'transit area'. A 
group of desks was set up in one of the 
areas of the new building and a tele
phone was provided for each group 
with the numbers widely published as 

Typical office accommodation in 
Telecommunications House. 

being the transit area telephone 
numbers. Coupled with a published 
removal timetable, and backed up by 
cover provided on the telephones of 
staff in transit, this ensured that com
munications were maintained at an 
effective level, and that staff had a 
place to work. A temporary registry 
and typing pool was set up in the new 
building to serve the transit area and 
the increasing number of new occu
pants, and the new staff restaurant 
was opened at the beginning of the 
removal programme. 

Each week's removal operation was 
meticulously planned well in advance. 
The target was to occupy one of the 
eight floors (plus ground and mez
zanine) of the new building each week 
and this meant that in the case of a 
typical floor accommodating 70 peo-

pie, the occupancy of the transit area 
had to be 'turned round' twice in that 
week. 

For this to be achieved sufficient 
'skips' had to be available in time for 
packing at the old building. (Plastic 
skips were used for packing files in
stead of the less convenient tea 
chests.) There also had to be sufficient 
labour for packing files and disman
tling furniture, enough removal men 
and vans to effect the transfer from 
the old building to the new, and enough 
labour to re-assemble and position.fur
niture in the new building. Transfer of 
telephones and the commissioning of 
electrical services had to be expertly 
timed. This complex cycle had to be 
repeated without slippage throughout 
the nine-week programme. 

The vast majority of the removals 
took place during working hours, and 
advantage was taken of the absence of 
the Chairman and Controllers at a 
conference to move all the Board ac
commodation and its complicated 
communications facilities. The only 
items requiring a weekend removal 
were the Cash Group safe and Pay 
Group, to ensure continuity of TOLD 

pay input, and it is a clear indication 
of the hard work of all concerned -
removal contractor, labourers, electric 
light and power staff, telephone 
planners and installers, and, of course, 
the accommodation group, that the 
target date for completion of the move 
was met. 

Staff co-operated throughout the dis
ruption caused by such a large scale 
move, and every effort was made to 
keep every one in the picture by a 
series of 'Removal Bulletins' and the 
distribution of individual copies of a 
booklet about the new building, which 
was produced to a very high standard 
in the newly-equipped drawing office 
and reprographic unit. 

Completion of the move is not the 
end of the story. Work is still continu
ing on clearing the usual 'running in' 
faults of a new building, and a furni
ture respraying programme is well un
der way. Most people, however, seem 
content with the improved accommo
dation, and effort is now being directed 
towards ensuring that the high stan
dards achieved will be maintained. 

Mr C. P. Cole is Head of Office Services 
and Board Secretary for NWTB. 

Mr R. P. Gould is now Head of Personnel 
in Portsmouth Telephone Area but was 
Head of Estates Group in the Planning 
Division of NWTB. 
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In 
peril 

on 
the 
sea 

14 

TI-JE STORM tragedy which wrecked 
August's Fastnet yacht race claiming 
17 lives has once more underlined the 
vital role of Post Office Telecommuni
cations when disaster strikes at sea. 
The unstinting efforts of staff from 
Plymouth Telephone Area and Land's 
End Radio Station ensured a smooth 
flow of information not only to and 
from the rescue services but also to 
anxious relatives throughout the 
world. 

Concern about the 302 yachts, which 
had set out from Plymouth for the 
gruelling six-day race round the Fast
net rock south of Ireland, mounted :;is 
the weather worsened, and soon many 
of the crews were in difficulties. This 
was confirmed when the coast radio 
station at Land's End began receiving 
messages from larger vessels in the 
area that they had seen some of the 
yachts in trouble. 

Land's End Radio Station, recently 
moved from St Just to Skewjack, was 
to become a focal point for communi-

cations for many of the tragic mess
ages. Recently modernised at a cost of 
£92,000, it was, during the storm, in 
touch with warships, helicopters and 
even an RAF Nimrod reconnaissance 
aircraft which played a major role in 
identifying some of the yachts and 
their crews. 

As the storm reached its peak, with 
70 mile-an-hour gales and 40 ft high 
waves, emergency services were in full 
swing. Nearby Culdrose Naval air 
station was alerted and ships in the 
area went to assist. With a usual day 
duty staff of five, Land's End station 
manager Lawrence Lawry had to call 
on volunteer help to cope with the 
surge of traffic generated by the emer
gency and make sure the messages 
kept flowing. 

Meanwhile, on land, demand for in
formation was pouring in, not only 
from relatives and friends of the 
crewmen, but also from the media. 
This put great pressure on telecom
munications services. Plymouth Tele
phone Area had already provided 17 
additional lines, not only for the Press, 
but also for the organisers, the Royal 
Ocean Racing Club. Temporary lines 
had also been provided for the Royal 
Western Yacht Club. And at one stage 
during the night of the emergency, 
congestion through Plymouth 
exchange was so bad that callers were 
only half way through dialling 
numbers before they reached an 
engaged signal. 

The usual complement of night tele
phonists at Plymouth was joined by 
several more, specially called from 
home to help handle the emergency. 
In 10 hours, operators dealt with 212 
calls connected with the drama. Three 
of the operators staffed special pos
itions to deal with enquiries from rela
tions. Later, a back-up information 
centre was set up at the exchange, and 
plans were made for telephonists to be 
armed with a computer printout giv
ing the latest information on the dis
tressed yachts. But in the event, this 
was not needed. 

The last word comes from Alan 
Green, secretary of the Royal Ocean 
Racing Club: "The telephone service 
in Plymouth responded magnificently 
and with great efficiency - all con
cerned in the sailing world were most 
impressed." 

• Although several 'Post Office staff 
were crew members on various yachts, 
none received serious injury. 
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System X dominates the British Telecommunications stand in Geneva-and attracts the visitors. 

B steals th show 
THE BEST EQUIPPED, the most 
eye-catching and by general acclaim, 
the star attraction of the show ... that 
was the verdict of organisers, potential 
customers and competitors alike on 
the British Telecommunications stand 
at the TELECOM 79 exhibition in 
Geneva which saw the world's leading 
telecommunications equipment manu
facturers displaying their wares with 
exhibits ranging in size from micro
processor-controlled telephones to 
satellite earth stations. 

With few exceptions the exhibition 
was organised on a country-by
country basis and while most coun
tries had some degree of design co
ordination such as a comrnon colour 
scheme, the British stand stood out as 
a co-ordinated whole with each indi
vidual display part of an overall plan. 

At the heart of the display - a joint 
venture between the Post Office, GEC, 

Plessey and STC - was a working 
model of System X, Britain's all elec
tronic digital exchange system for the 
1980s which was making its world 
debut. Three exchanges, a small 
medium local exchange, a remote 
analogue concentrator and a stand
alone digital concentrator worked con
tinuously throughout the six-day exhi-

bition and attracted much attention. 
But impressive though System X 

proved, there was, of course, much 
else on show which aroused universal 
interest. Visitors were able to make 
calls on a number of New Generation 
Telephones - connected to the System 
X exchanges - and staff demonstrated 
the advanced subscriber and operator 
facilities provided by a modern com
puter-controlled exchange. 

Typical was the storage of frequently 
used numbers which could be recalled 
by using a one or two digit code and 
what proved particuhlrly impressive 
was the voice guidance technique 
which helps subscribers set up their 
own special facilities. 

A comprehensive selection of digital 
transmission equipment was on show 
working at bit rates from 2Mbit/s to 0 
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140Mbit/s on both cable and optical 
fibre systems and customer equipment 
featured ranged from a variety of siz(;!s 
and shapes of telephone through small 
business systems to Customer Digital 
Switching System 1 (cossl), mar
keted as the Monarch 120 in the UK, 

an all-digital PABX which was con
nected to the Swiss network. Many of 
the telephones on the stand were, in 
fact, connected to coss 1 and this en
abled many advanced subscriber and 
operator facilities to be demonstrated. 

Throughout the exhibition Measure
ment and Analysis Centre (MAC) 
equipment monitored the performance 
of four exchanges in the south of 
England and Automatic Call Record
ing Equipment (ACRE)- currently on 
trial at Eastbourne - was displayed. 
This was one of the few items at the 
exhibition showing the advantages of 
advanced facilities for operator ser
vices which remain a continuing need 
in an all-digital network. 

Radiopaging, aids for the handi
capped, Prestel, facsimile, Alarms by 
Carrier and Confravision were other 
Post Office services prominently 
featured and demonstrations of slow 
scan television, digital local lines, opti
cal fibres and microelectronics were 
given by Research Department staff. 
Also on hand at all times were staff 
from the Post Office Consultancy Ser
vice, Telconsult. 

Highlight of the exhibition from the 
Post Office's point of view was British 
Day when HRH The Duke of Kent 
toured the stand with Sir William 
Barlow, Chairman of the Post Office. 

Undoubtedly one of the most useful 
aspects of the exhibition was the 
opportunity it gave to compare notes 
with foreign manufacturers and 
administrations. The overall conclu
sion was that although in many cases 
they were displaying impressively 
advanced equipment it was a fact that 
in virtually every field the British were 
at least on a par, if not ahead of them. 

Certainly by the time the last demon
strations had been given and visitors 
had moved away, no one doubted that 
the efforts which had gone into the 
planning, building and manning of 
the British stand had paid handsome 
dividends. Indeed as one senior Post 
Office man said: "We took on the 
world at Geneva and won." 

Right: HRH The Duke of Kent, 
Vice-Chairman of the British Overseas 
Trade Board, is introduced by Post Office 
Chairman Sir William Barlow to 
Dr TH Flowers, one of the pioneers of 
digital transmission. Post Office Board 
Member Sir George Macfarlane looks on. 
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Right: A visitor tries his hand at the CDSS1 
Call Connect System, a medium-range 
digital PABX, manufactured for the Post 
Office by GEC and Plessey. The system is 
being marketed In the UK under the title 
Monarch 120. 

Below: It's all for the birds! At least, that's 
what Buzby seems to be chirping 
during a short, but well-earned break on the 
British stand. Underthefeathers is 
Keith Gleen, a hardware maintenance 
engineer on System X. And adding glamour 
to the occasion are four 'Beef eaters', on the 
stand to help visitors. 
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Left: Mr Trevor Harvey, a Head of Section 
in the Business's Marketing Executive, 
shows visitors how the 
telecommunications industry plays its part 
in making life easier for the physically 
handicapped. 
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Above: Japanese vl11tor1 pay close 
attention to an explanation of System X 
working during TELECOM 79. 

Left: Mr Christopher Chataway (right), a 
former Minister of Posts and 
Telecommunications, and newly-appointed 
Chairman of British Telecommunications 
Systems Ltd, exchanges views with 
demonstrator John Flint and John Sharpley 
(left), managing director of British 
Telecommunications Systems. The 
company was set up jointly by the Post 
Office, GEC, Plessey and STC to promote 
Syst.em X exports. 
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Yesterday's 
men of 

• • 

v1s1on 

JAHudson 

RECENT YEARS have witnessed 
spectacular progress in the world of 
telecommunications. New technology 
and equipment have led to the devel
opment of such major advances as 
System X, optical fibres and satellite 
communications, and with silicon 
chips and microprocessors becoming 
more and more sophisticated, the 
future promises an even greater 
degree of excitement. 

But is it really only in modern times 

that so much has been achieved, and 
that horizons have been so broad? A 
little research indicates that the 
answer seems to be a resounding 'no'. 
A glance back into history at some of 
the ideas put forward in the days of 
the telephone's infancy show for in
stance that many of the early pioneers 
were also men of great vision. In 
short, the proliferation of telecom
munications services today is, in some 
cases, little more than what was envi
saged soon after the telephone was in
vented just over 100 years ago. 

In those days, however, progress was 
not so quick. In the very early days, 
not everyone accepted the telephone's 
possibilities and there were still many 
who were prepared to dismiss anyone 
hearing voices from ·afar as mad. In
deed, a New York newspaper of the 
time reported that as it was well 
known to informed people that the 
human voice could not be transmitted 
over wires, extracting money by claim
ing otherwise amounted to fraud! 

And surprisingly even the telegraph 

companies were a little slow to ap
preciate the telephone's potential and 
declined to purchase Bell's patent in 
1876, dismissing it as an "electrical 
toy" and preferring their own vision 
of a future in which a telegraphic 
device would one day be found in 
every American home. Subscribers 
would communicate with each other 
in Morse code. 

It was against this background that 
Bell faced a hard marketing problem 
for his innovation. To convince Amer
icans they needed the telephone, they 
had first to be taught what to use it  
for. In 1877, two broadsheets empha
sised that "conversation can easily be 
carried on after slight practice and 
with occasional repetition of a word or 
sentence". They even listed 180 useful 
people such as butchers and doctors to 
call. 

In the early days too, some users suf
fered from 'stage fright' when using 
the telephone, while others were wor
ried about developing a 'telephone 
ear'. The solution, as one prophet 

The approach to advertising the virtues of the telephone in earlier times was very different from today's sophisticated 
campaigns which are seen by millions throughout the country on posters and television. 
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wrote in 1876, was to "increase the in
tensity of the effects so that a whole 
room should be able to listen to the 
sounds produced". Allegedly, a tele
phone which did precisely this was in
vented in 1890 although customers 
had to wait a lot longer before a loud
speaking telephone became commer
cially available! 

Gradually, the telephone became 
more widely accepted and soon the 
scientists and engineers began to de
velop refinements to the now fast 
expanding basic service. Before long, 
some customers were able to enjoy the 
benefits of a variety of 'announcement 
services'. For instance, the Telephon 
Hirmondo in Budapest around 1893 

had 6,000 subscribers who listened to 
news, music, Parliamentary extracts, 
plays and language lessons. Inters
persed with advertising, the system 
claimed to fill all the functions of a 
daily newspaper. 

Paris in 1884 had a "theatrephone" 
service, and in 1894, some London 
subscribers were offered a choice of a 
line to one of 30 theatres. Although 
these facilities were to be replaced by 
the radio, their wide scope compares 
favourably with today's cable tele
vision services operating in parts of 
American which also provide sub
scribers with many local interest and 
specialist broadcasts. 

Many customers on rural exchanges 
had an even more selective form of 
"phonecasting". It was customary, in 
America at least, for operators to pass 
on to subscribers any news - or gossip 
- of particular interest to them. This 
informal service soon became impos
sible to run as numbers of subscribers 
rose, and it is interesting that only 
now can the automatic equivalent be 

Above: Early examples of the telephone. 
Below: The equipment may have been 
primitive but even at the turn of the 
century there were plenty of ideas about 
how the telephone service should develop. 

contemplated on a wide scale in the 
form of specialised news phonecasts to 
match subscriber's declared interests -
such as volcanic activity or South 
American politics. 

Although today's operators may pass 
on messages to doctors, the only 
generally available service in this tra
dition is the alarm call. Potential 
exists, however, for future operators 
to provide a message relay service far 
beyond those early operator services. 
A computer could direct unanswered 
calls to an operator who would take 
the message on tape. The subscriber 
would then phone the computer at any 
time to hear all the messages in his or 
her file. Futuristic as this might seem, 
it is essentially a development of a tra
dition that existed in the very earliest 
days of the telephone. 

It can be seen, therefore, that the 
early telephone subscriber with his 
push button instrument - the dial was 
not invented until 1896 - potentially 
had an exciting range of manually 
provided services. Bell's 1876 "triple 
mouthpiece" telephone, for example, 
was presumably an early attempt at a 
conference call. 

One thing several early subscribers 
were not satisfied with however was 
the way the telephone invaded soli
tude. Today, we are perhaps more 
used to the idea of being always on 
call, but as early as 1878, Mark 
Twain was complaining that no-one 
had invented a muffler or gag for the 
instrument. Similarly, H. G. Wells 
wanted a "one-way telephone" so that 
he could ask for news when he wanted 
it, but not be forced to listen to the 
bell ringing when he was not in the 
mood for talking. 

Perhaps many today still share his 
view. After all, a few years ago it was 
established that about one fifth of 
engaged signals were the result of peo
ple deliberately trying to avoid un
wanted intrusion. Happily, "sub
scriber controlled selective barring" 
will soon give customers that "gag" 
facility. 

Certainly, the coming of the tele
phone has had a profound effect on so
ciety but today's scientists and 
engineers working with sophisticated 
and exciting technologies are only fol
lowing a tradition firmly established 
almost a century ago. 

Mr J. A. Hudson is an Executive Officer 
in Telecommunications Pay and 
Grading Department. He is 
particularly interested in the development 
of telecommunications in society. 
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Left: Telephone engineers 
at work at a manhole tracing a fault in an 
underground cable. 

Inset: The type of equipment which will be 
used when the Post Office begins field trials 
of a computer-aided Repair Service Control. 

Above: Keeping the customer happy is an 
important part of the Repair Service. 
Here an engineer calls on a housewife • • .  

and repairs a bell circuit 
fault on her telephone. 

Continuing our series 
of articles on the 
background to the 
published figures by 
which total customer 
telephone service 
is measured, 

Mr D WR Cobbe, 

Head of Customer and 
Ancillary Services 
Maintenance Division 
in THO Service 
Department outlines 
the work of 
the Repair Service. 

TO DEAL directly with a faulty tele
phone at a subscriber's premises, to 
find and correct the fault and thus 
hopefully earn the gratitude of a 
thankful customer is a rewarding job 
combining - as it does - both human 
and technical involvement. 

Naturally there are occasions when 
all is not sweetness and light and the 
Post Office is the first to admit that 
mistakes are sometimes made and that 
there is genuine room for improve
ment. On the whole, however, there is 
much evidence from customers that 
they do frequently receive and ap
preciate a quick response to their fault 
report and a rapid restoration of their 
line to good working order. 

The running of an efficient Repair 
Service is dependent on many factors 
but none more important than the 
staff and the way in which they and 
their work are organised. This is vital 
and is nowhere better illustrated than 
at the Repair Service Control (Rsc) 
which is the hub of the whole oper
ation. Customer reports of faulty tele
phones or other equipment and of 
poor service, such as wrong numbers or 
noise on the line, are made either di
rectly to these Controls or, indirectly, 
via the enquiry Operator Service. 

Receiving these fault reports, 
recording them on dockets and regis
ters, testing the line, distributing the 
faults to repair staff, receiving reports 
back of fault clearance, notifying the 
customer that his line is working and 
finally clearing the docket for control 
and statistical purposes, are all tasks 
carried out by RSC staff. They must 
also maintain customer information 
and fault history records. 

Reception should clearly take place 
at a point where information is avail
able on the ability of the repair service 
to respond to the customers' require
ments. Information on faults already 
received but not yet cleared also needs 
to be available at the reception point 
so that subsequent enquiries on pro
gress can be efficiently handled. There 
are occasions too, when testing at the 
moment of reception can be an advan
tage but this technique is still in its 
early days although it is a clear objec
tive to extend this facility. 

Reception staff need particular apti
tudes like patience and tact - not least 
because all their customers are exper
iencing difficulties - together with a 
degree of knowledge of the system. 
This will enable them to find out as 
much as possible about the fault in Q 
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their conversation with the customer. 
Testing of lines which uses special 

apparatus is an interesting exercise. 
Not everyone knows, for example, that 
a test from an RSC can prove the 'ser
viceability' of a line right up to the 
telephone instrument and even identi
fies that a bell is connected. There are, 
however, limitations, and visits to cus
tomers' premises are frequently neces
sary for complaints such as 'faint 
hearing'. 

The tests applied can also identify 
fairly readily cable faults and some 
exchange equipment faults. In all 
these processes some faults are readily 
identified by the tests, while there are 
others where interpretation and 
engineering judgement are needed. 
The point of the test is to determine 
whether a faultsman dealing with cus
tomer apparatus or one dealing with 
the cable/line circuits is required. A 
third possiblity is that an exchange 
faultsman is needed. 

The process of clearing faults is 
linked to their distribution. To main
tain efficiency and effectiveness, Fault 
Distribution Officers have to take 
account of test results and informa
tion obtained from the customer and 
be aware of the need to minimise tra
velling for faultsmen who are often 
required to cover a wide territory. 

Currently there is an inevitable 
amount of clerical work concerned 
with the formation and maintenance 
of customer records and fault histories 
together with the recording and prep
aration of statistics which are needed 
to ensure the organisation is running 
effectively and meeting its service per
formance targets. From a service 
viewpoint there is obvious scope for 
the application of computers present
ing information on visual display 
units (vnus) to RSC record-keeping 
and handling of fault reports. 

This would improve the accuracy of 
records and enable rapid advice to be 
given to a customer enquiring about 
his fault, as well as removing the 
drudgery of clerical effort. Such com
puter assistance would need to be 'on 
line' and the cost of such systems, 
while being a factor, is far from being 
overriding when; improvement in cus
tomer service is the prime objective. 

Other administrations particularly 
in North America, already have a 
number of such systems in operation, 
and the Post Office is making prepara
tions for the field trial of a computer
aided RSC. A blank fault report will 
be displayed on the vnu which will 
require completion by keyboard oper-
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ation at the reception stage. The elec
tronic fault docket will then be moved 
electrically about the RSC and updated 
as each stage of the fault clearing pro
cess is reached. 

So much for the Controls - but 
what happens outside? The repair ser
vice deals with some 15 million reports 
each year. About 40 per cent of these 
are attributed to customer apparatus 
(including PABxs), just under 20 per 
cent to the external plant, a Little over 
10 per cent to the exchange equipment 
and for nearly 30 per cent of reports, 
engineers are unable to find any tan
gible faults. 

The work of the repair service is 
growing in complexity by virtue of the 
ever widening variety of customer 
equipment now in service. This in
cludes the full range of telephone in
instruments as well as telegraphs and 

Nimble fingers are an asset in the repair 
of many telephone cable faults. 

Datel services which are also of great 
importance. To all this will shortly be 
added a veritable explosion in new 
types of telephone, with loud-speak
ing, auto-dialling and other facilities. 

Clearly it is not possible for any indi
vidual to maintain effectively such a 
wide range of apparatus and some spe
cialisation has been introduced to cope 
with coinboxes, PABXs, telex and Date! 
services. Despite this, however, an un
usual degree of versatility is still 
demanded. 

Maintenance of external plant is 
another aspect of repair service work 
requiring specialist skills because of 
the high degree of complexity of the 
plant. This is coupled with the need to 
operate a variety of test gear to locate 
both the plant and any faults in 

it and for the detection of air-leaks in 
cables which are subjected to air pres
sure to ensure they remain dry and the 
conductors well insulated. Conditions 
are rarely ideal with manholes often 
full of water. There are, of course, 
always more faults when the weather 
is poor. 

Finally there are exchange/network 
faults usually on highly sophisticated 
apparatus which are frequently elu
sive, intermittent and complex. 

But let us now consider the cus
tomer. Naturally he is little concerned 
and mostly unaware of the Post 
Office's problems. How he sees the 
Business therefore, depends very 
much on his personal experience 
which to him is far more relevant than 
any set of statistics. 

For various reasons in recent times 
the Post Office has not met even its 
own targets, but it knows it is pre
sently capable of clearing 85 per cent 
of all reported faults by the day fol
lowing the day of report and it knows 
it should improve this to 95 per cent. 
It certainly intends to do so. 

It is recognised, however, that even in 
an improved general situation there is 
a need for procedures to deal with the 
occasional case of a long duration 
fault or repeat fault. Here, the RSC 

and field inspection work plays a sig
nificant role in these circumstances 
through operating special investiga
tion procedures where repeat faults 
occur and through ensuring a good 
standard of repair. 

To deal with excessive delay, the 
Post Office is starting a five-day maxi
mum fault duration target - the count 
to include Sundays. This is not a satis
factory target from a customer's view
point, but at least it is a base from 
which to start. The idea is that there 
should be an absolute limit to fault 
duration. Once this is underway it is 
hoped to improve on it. 

Another important aspect in the 
drive to improve customer service is 
the fresh look now being taken at 
operational methods, organisation and 
the facilities which ready access to 
computer data can offer. There is 
plenty of scope for development in this 
area. 

Certainly successful operation of the 
Repair Service is not only essential to 
maintain the telephone network but it 
is important, too, that it should give 
millions of Post Office customers con
fidence in the Business's ability to act 
quickly and efficiently. 
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Technical Officer Ian Smith verifies·a customer fault report at the London Date I Test Centre. 

Putting 
Datelto 
the test 
RG Rothery 
A network of Post Off ice 

Datel Test Centres which 
enable fault testing of 
modems to be carried 
out over the public 

switched telephone 
network from a 

centralised point is now 
well established. 

DATA COMMUNICATIONS services 
marketed by the Post Office known as 
Date!, consist, in their simplest form, of a 
combined modulator and demodulator 
known as a modem which is fitted at the 
Date! customer's premises and connected 
to either an audio bandwidth private 
circuit or a telephone exchange line. The 

modulator section converts the serial 
binary data signals supplied by the 
customer's data terminal equipment (DTE) 
into an analogue form suitable for trans
mission over the telephone network. At 
the distant end the demodulator converts 
the received analogue signals back to 
serial binary data form for presentation 
to the customer'� receive data terminal. 

The complexity of a Date! service grows 
quickly when customers need to com
municate with many distant terminals 
using either multipoint circuits or time 
division multiplex (TOM) systems to com
bine the data from many channels for 
onward transmission via a single private 
circuit. Multipoint private circuits allow a 
customer's central processor to address 
and communicate with up to 12 

customers' outstation locations. 
Using TDM systems, customers remote 

from a computer gain access to it over the 
public switched telephone network (PSTN) 
at local call charging rates. Demand for 
Date! services is expanding at a rate 
related to the huge increase in the use of 
computers in society generally and 
further significant increase in demand 
can be expected if the potential growth of 
Prestel, private viewdata, packet 
switching, and cashpoint services are 
realised. 

The special needs of business customers 
who rent Date! or allied services in rela
tion to the maintenance service they 

Date! services maintenance Executive 
Engineer John McKenna checks private 
circuit line parameters with a data line 
analyser at the National Westminster 

Bank Computer Centre. 

require is also changing because in many 
cases, they are becoming more and more 
dependent on data communication for all 
or a major part of their business 
activities. This situation poses special 
and increasing problems to the Post 
Office data field service organisation as 
customers demand a rapid response when 
faults occur. 

To meet this demand and cope with the 
rapid Date! expansion now taking place, 
the Post Office must review continuously 
the necessary maintenance procedures. 
Further, to ensure that future, more Q 
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complex services or networks now being 
considered can be effectively maintained 
when introduced into service, it is essen
tial for maintenance requirements to be 
considered at a very early stage in the 
development or planning process. 

Testing and diagnosing fault conditions 
on data communication systems pose 
special problems separate from those 
which affect normal telephone service. 
The customer expects the network to 
transmit his data information with a 
minimum number of errors but it is not 
possible to produce a completely error -
free transmission system over plant 
whose primary purpose is to provide a 
speech service. 

A compromise occurs in practice where 
customers design their data systems and 
operating procedures so that the 
occasional error does not seriously disrupt 
their operation or they build in error 
correction and retransmission facilities to 
overcome the inherent error conditions. 

Errors occurring during data com
munication over a telephone circuit are 
produced by various transmission impair
ments which are almost impossible to 
eliminate completely. These impairments 
are not usually a serious problem to lower 
speed Datel services but their elimination 
is of major importance in obtaining an 
adequate quality of service for higher 
speed services. 

Impairments such as poor frequency 
response, excessive transmission losses or 
low signal-to-noise ratio are more critical 
to the performance of the higher speed 
data circuits but there are other transmis
sion impairments to which these services 
are particularly sensitive and which do 
not seriously affect a normal telephone 
call. 

Phase jitter, for instance, is an impair-

The Post Office's Datel Test Centres. 
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ment introduced by a telephone connec
tion which results in a continuous varia
tion of expected time instants of a defined 
signal condition. Performance is also 
affected by noise impulses which are 
short bursts of noise introduced into the 
telephone circuit but which would appear 
as clicks during an ordinary telephone 
call, and drop outs, which are short breaks 
in transmission, which would normally go 
unnoticed in a telephone conversation. 

Other impairments include group delay 
distortion which is the variation in trans
mission time for the different frequencies 
within the transmission band of the 
circuit. This impairment goes unnoticed 
in a telephone call but affects the time at 
which inter-related frequencies making 
up an analogue data signal arrive at the 
receive terminal. It results in distortion 
and the possibility of errors in the 
demodulated data information signals. 
Rapid changes in gain occurring in the 
telephone connection referred to as 
amplitude hits also affect performance 
and these introduce clicks in a normal 
telephone conversation. 

These impairments can occur anywhere 
in the inter-connecting telephone circuit 
transmission and switching systems and 
result in the need for special test equip
ment to enable the performance of the 
telephone circuit to be measured and 
faults diagnosed in data impairment 
terms. The Datel modem equipment also 
needs special test facilities to diagnose 
equipment problems and to measure 
overall system performance in digital 
data terms between the customer's 
terminals. This parameter, of course, 
directly affects the. customer, but if per
formance is bad it is usually due to poor 
performance in respect of one or more of 
the transmission impairments already 
described. 

There is a need, too, to test the interface 
control protocols which are the operating 
rules defined at the modem digital inter
face. Tests are needed to ensure that 
customers' data terminals are operating 
to these rules and also to recognise fault 
conditions which in this case could be 
either in the Post Office equipment or in 
the customer's terminal. 

Facilities provided in present speech
band Datel service modems allow for cer
tain limited tests of modem performance 
to be completed remotely, by accessing 
the circuit via the PSTN from a remote 
point known as a Date) Test Centre. The 
Datel Test Centre (DTC) is equipped with 
a Post Office modem of each type at pre
sent in service and facilities are provided 
to switch manually the type of modem 
required to match the customer's service, 
into the test circuit as required. To cope 
with the necessary tests the Datel Test 

Centre is equipped with Datel testers, fre
quency counters, oscilloscopes and trans
mission measuring equipment. 

There are currently 11 Datel Test 
Centres m the UK including one 
provided for international services and 
each has Datel testing responsibilities for 
all Datel services with PSTN access within 
its territorial Region. Normally a DTC 
receives its fault reports from the 
customer's local fault-reporting point, 
which may be a Repair Service Control 
(Rsc), or a Trunk Maintenance Control 
Centre (TMcc). Before passing faults to 
the DTC the fault reporting point will 
have carried out oc and/or transmission 
tests to prove the line plant and if a line 
fault is found, the circuit is treated as a 
normal telephone circuit and the DTC is 
not then involved. 

After a fault is accepted by a DTC sub
sequent to the line being proved satisfac
tory, and where PSTN access to the modem 
exists, the DTC is responsible for accessing 
the circuit and carrying out tests of the 
remote modem. To complete these 
diagnostic tests the customer's co-opera
tion is obtained, by speaking over the 
telephone associated with the modem, to 
disconnect his data terminal equipment 
by removing the interface plug and 
operate a test button or key under 
instruction from the DTC. Under these 
conditions the output of the modem's 
demodulator is looped to the input of its 
modulator and the modem is connected 
to the line in a two-wire mode. 

The DTC can then send data signals 
from a Datel tester to the customer's 
modem and check that correct signals are 
being returned thus confirming whether 
the demodulating and modulating func
tions of the modem are operating cor
rectly. These facilities speed diagnostics 
and reduce the number of abortive visits 
to customers' premises as major modem 
functions or customer misoperation can 
be checked before the field maintenance 
officer is dispatched. The majority of 
modem faults are, in fact, diagnosed by 
these tests. 

If a Datel equipment fault is proved, the 
DTC hands out the fault to the appro
priate Area Datel field maintenance staff, 
who are responsible for repair of equip
ment faults in customer's premises. There 
can be little doubt that DTCS throughout 
the country are now a vital factor in the 
successful maintenance and operation of 
Post Office Datel services. 

Mr R. G. Rothery is a Head of Group in 
Network Maintenance Division of 
THQ Service Department 
with responsibility for the maintenance 
of Post Office Date! services. 
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A healthy situation 
In this, the eleventh in our series on some of the 

many jobs essential to the efficient operation 

of Post Office Telecommunications, 

Dr Peter Taylor outlines his role as the 
Corporation's Chief Medical Officer 

THE telephone rings in a large, taste
fully decorated office on the ·fourth 
floor of Central Headquarters in Lon
don. It is still early but already the 
business of another unpredictable day 
has begun. 

On this occasion the call is from one 
of the two dozen strong team of 
Regional Medical Officers who, 
together with support from some 75 

nurses, form the backbone of the Post 
Office's still-developing Occupational 
Health Service. But it might equally 
well have been from an existing pa
tient requesting an urgent consul
tation or perhaps, from the Chair
man's Office. 

Certainly in my particular job there 
are no two days the same and the 
establishment of a set routine is well 
nigh impossible - which is perhaps 
how it should be anyway. 

By choice my day begins very early. 
I travel into London from the heart of 
rural Suffolk and a 6am start is the 
order of the day. Obviously the train 
journey gives me valuable reading 
time. 

Since coming to the Post Office in 
1971 from the London School of 
Hygiene and Tropical Medicine, my 
main task has been to develop and 
expand the Occupational Health Ser
vice, the main purpose of which is to 
protect and improve the wellbeing of 
all Post Office staff while at the same 
time offering guidance and advice to 
management. 

This has proved at times an awesome 
task but what began life as a some
what delicate infant has now grown 
into a healthy child - and is growing 
still. But naturally growth is not uni
form. Some Regions, notably in Lon
don and the North West, are much 
better developed than others and pro-

gress can be most properly described 
as patchy. One of the main reasons for 
this is the differing degree of enthu

siasm shown by both managers and 
the unions alike. 

Like every other facet of Post Office 
operation the OHS is susceptible to the 
economic climate of the times and the 
early days were somewhat hampered 
by financial cuts. Currently, however, 
there is a policy of modest expansion 
and Regions and Boards are encour
aged to invest as much into the service 
as they can. 

Over the past few years I have visited 
all the Regions several times and 
although I would not pretend to know 
in detail what is going on I like to 
think I have a fair overall picture. I 
am certainly aware that each Business 
and Region is an entity in itself and 
often has its own distinctive set of 
problems. 

Away from administering the OHS 

there is much else to keep me busy. I 
am, in fact, 'doctor' to all CHQ staff 
and I have regular consultations with 
'patients', on matters ranging from 
the reasons for prolonged or frequent 
sick absences to problems such as pos
sible threats to health caused, per
haps, by a particular working environ
ment. I also advise the trustees of the 
pension fund on all medical problems 
and make annual reports to the Board 
on the state of health of Post Office 
employees. 

I receive, too, my fair share of pecu
liar letters including an annual com
munication from one writer extolling 
the virtues of eating uncooked vege
tables. Considerable time is also spent, 
in adjudicating on matters which fail 
to be resolved at local level and there 
have been occasions when dealing 
with a particular case has eventually 



led to a change in the rules. In fact, a 
decision made some time ago on the 
suitability of a one-eyed man to work 
as a postman/cyclist became the sub
ject of a Parliamentary question! 

As I said at the beginning, there is 
never a dull moment and no two days 
are the same as a glance through my 
letters file will testify. The sheer 
volume of correspondence alone is 
remarkable and covers the whole 
range of Post Office activities; liter
ally, all human life is there. 

But what of the future? As I have 
already suggested, there is still plenty 
of scope to develop the OHS not only 
by the recruitment of more nursing 
staff but also in convincing manage
ment and staff alike of its value. Much 
has already been achieved and it is 
vital that we continue to build upon 
what we have already established in 
the past few years. 
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Dr Peter Taylor (centre) 
begins the week with a regular 
Monday briefing session. 
Here he discusses an OHS problem with 
Dr Peter Gilbert, Telecommunications 
Principal Medical Officer (right) 
and Dr Michael McDonald, Principal 
Medical Officer (Posts). 

Dr Taylor and Chief Nursing Officer 
Mrs Shirley MacNay hold a consultation 
with a Post Office patient. 
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Communicating 
without 
speech 

AJ Bott 



ONE OF THE more exciting areas of 
telecommunications progress in recent 
years has been the spectacular 
advance achieved in the development 
of non-speech services like Datel, Fac
simile and Prestel for use in both busi
ness and the home. The increased cost 
of labour, the advent of the micropro
cessor and the application of modern 
technology generally have all contri
buted to this trend and led to a situ
ation which is having an increasingly 
marked effect on networks throughout 
the world. 

Indeed, recognising the widespread 
growth and activity in this field, the 
Comite Consultatif International 
Telegraphique et Telephonique 
(cc1TT) organised a symposium earlier 
this year in Geneva on new telecom
munications services. It was divided 
into four sessions dealing with 
Teletex, a text communication service 
using terminals with office typewriter 
facilities to remote stations via public 
networks, Videotex, an interactive 

Prestel (above) and facsimile (below) are 
two non-speech services which have been 
developed recently by the Post Office. 

Left: One of the most familiar non-speech 
services is telex which uses the public 
switched telegraph network. 

data retrieval service operating 
through public networks and capable 
of displaying pages of text or pictorial 
material on the screens of suitably 
equipped television receivers, Docu
ment Facsimile and Serviceintegration. 

It was in fact in 1976 that ccITT 
began to study the technical and ser
vice requirements for a new text com
munication service which would offer 
more sophisticated features than the 
existing telex service. The name 
chosen for this service was Teletex 
and a number of draft recommenda
tions, which are in course of prepara
tion, are expected to be ratified at the 
1980 Plenary Assembly. 

Teletex will provide a service primar
ily for the business community using 
terminals strongly resembling present 
day editing typewriters or, as they are 
sometimes called 'word processors'. 
The basic features will enable text to 

be prepared, edited and stored ready 
for transmission. The character reper
toire will include upper and lower case 
founts and enable correspondence to 
be sent and received in any Latin
based language. Call set-up and clear
ing will be automatic and a high 
transmission rate (2400 bit/s) will be 
used to reduce line occupancy. Inter
working with telex and facsimile ser
vices is under study. 

A number of speakers at the sym
posium reported plans well advanced 
in their countries for trials which are 
expected to lead, in due course, to the 
introduction of a full teletex service. 
It is left to individual administrations 
to decide which network they will use 
to provide the service and, while some 
will initially use the telephone 
network, most see the service even
tually being carried by the evolving 
data networks or, ultimately, by a 
digital network common to both 
speech and non-speech services. 

In May last year, CCITT began studies 
directed towards the development of 
recommendations for a 'public 
network-based interactive information 
retrieval system' previously known as 
viewdata in the UK. Because this de
scription is long-winded it was agreed 
that the term 'Videotex' should be 
used for the time being within CCITT 
until a permanent title is adopted. 
Videotex studies have been accorded a 
high priority and a number of meet
ings have taken place with the object 
of ratifying both service and technical 
recommendations at the 1980 Plenary 
Assembly. 

Earlier this year, shortly before the 
symposium, Prestel, the Post Office's 
version of videotex, had become the 
world's first videotex service to begin 
commercial operation. Two papers 
were presented by Post Office speakers 
and one by an information supplier 
dealing with various aspects of Pres
tel. A live demonstration of a terminal 
working to a Prestel computer in the 
UK attracted much interest. 

The emphasis in the UK in developing 
Prestel has been to keep the costs to a 
minimum by making maximum use of 
television standards which allows 
domestic users to participate using ter
minals little more expensive than ordi
nary television sets and able to func
tion as such in addition to their 
Prestel role. 

The other videotex papers presented 
showed widespread activity in con
ducting tests of systems, not only 
based on Prestel, but also the develop
ment of systems having more exten-

sive facilities and higher definition dis
plays than the present Prestel service. 
It is not yet clear how customer reac
tion will set the balance between 
demand for inexpensive systems and 
ones giving more sophisticated facili
ties which are now technically feasible 
but at higher cost. 

Facsimile transmission was demon
strated by a Scottish inventor named 
Alexander Bain as long ago as 1842. 
Despite its apparent attractiveness, its 
commercial exploitation has been 
slow, except in some specialised appli
cations, mainly because of competition 
from alphabetic telegraphy and 
because of technical limitations. Some 
CCITT technical recommendations 
already exist for document facsimile 
equipment and. further recommenda
tions, are in course of preparation 
relating to both customer and bureau 
type services. 

At .the symposium some speakers 
reported customer services already 
established or planned using docu
ment facsimile machines capable of 
transmitting an A4 sized document in 
three minutes. The British Post Office 
is about to introduce a service of this 
type under the name of Fonofax. 
Speakers looked forward to future fac
simile services based on digital 
transmission and the use of digital 
networks to give reduced transmission 
time. In Japan, planning for a new 
facsimile communication network is 
well advanced and the extensive use of 
Kanji characters (Chinese ideographs) 
gives an added incentive. 

Bureau-type document facsimile ser
vices have been set up between some 
countries and further services are 
planned. In this type of service, the 
facsimile equipment is installed in 
offices of the operating agency and 
copy is usually transported by post or 
messenger between the customer's 
premises and the local facsimile office. 

The fourth session of the symposium 
illustrated the way in which the div
isions between post and telecommuni
cations and between telecommunica
tion services themselves are being 
broken down. Bureau-type facsimile 
services are already running into 
policy troubles in countries where the 
postal and telecommunication services 
are run by separate authorities 
because both regard the running of 
such bureaux as falling within their 
own traditional sphere of operation. 

The provision of non-speech com
munication equipment for operation 
by customers from their own premises 

Continued on page 33 Q 
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Because no system is foreign to us. 
Motorola provides one of the most 

efficient and advanced telecommunications 
systems available anywhere. You know us for 
our mobile telephones and pagers. But you 
may not realize that we create total tele
communications systems, compatible with 
the widest range of telephone networks on 
earth. Working with your own land telephone 
specifications, we can design a mobile 
telecommunications network that focuses 
upon your standards and is tailored to your 
specific requirements. 

Yours alone. 
For these reasons and more, your needs 

are not foreign to us. 
Flexibility. 

Most manufacture�s recommend one 
system. 

Their own. 
Motorola produces a variety of equip

ment for a wide range of systems on a regu
lar basis. Not just one. Among them, IMTS, 
Netz 8, and Nordic. And we offer products 
that interface all principal types of land 
exchanges including Step by Step; Cross
bar; and Electronic-SPC (analog or digital). 

Since telecommunications is one of our· 
primary businesses, we understand and 
meet your standards. With maximum intelli
gence and efficiency. 

EMX 500. The heart of Motorola 
telecommunications. 

This is the first computer controlled 
mobile telephone exchange that accepts 
multiple signaling systems. Both land and 
radio. It is designed to operate within the 

parameters you set. Forming the basis of the 
mobile telecommunications network you 
need. Thus, our system becomes an exten
tion of yours. A totally synergistic concept. 
And it can be programmed to adapt to your 
future requirements, as well. 

EMX 500 has al ready been ordered by 
European and North American countries to 
provide advanced subscriber features. It will 
interface different land network environ
ments and systems that feature both tone 
and digital radio signaling formats. The 
beauty of EMX 500 is that no major changes 
in the land networks will be necessary to 
integrate mobile service. 
The single source advantage. 

Because Motorola provides a totally 
integrated telecommunications package, 
cost efficiency and control can be increased. 
Every system is tested in our facility before 
installation. And because we are able to 
design, manufacture and test your system, 
you don't have to involve a number of 
suppliers. 

Just one source. 
Let's communicate. 

As your telecommunications must · 

adjust for changing requirements, consider 
the efficiency, flexibility and compatibility of 
a Motorola system. Allow us to analyze your 
present requirements at no charge. And 
propose solutions to meet your needs. For 
more information contact our International 
Telecommunications Marketing Manager. 

You'll find that when the world talks, 
we listen. 

MOTOROLA INC. 

Communications International 

Division 

International Headquarters, 1301 E. Algonquin Road, Schaumburg, Ill. 60196 U.S.A. (TELEX 28-2552). 

Australia (TELEX AA32516): Canada (TELEX 610-492-2713): United Kingdom (TELEX 85-8823): Malaysia (TELEX 
MA 37695); Mexico (TELEX 1772711-COMME); Puerto Rico (TELEX 345-0236); West Germany (TELEX 4182761). 
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is nearer to the traditional role of a 
telecommunications authority but, 
nevertheless, postal authorities can be 
expected �to react vigorously when 
they see a significant volume of their 
business becoming diverted to elec
tronic mail systems not under their 
own control. 

The development of new non-speech 
services is certain to influence existing 
telecommunication services. The 
recent rapid growth of the use of fac
simile in Japan, for instance, has 
already reduced the demand for telex 
in that country. Telex will also be vul
nerable to competition from teletex, 
and in some applications, facsimile 
will be vulnerable to competition from 
teletex and videotex. 

Recognising that existing and pro
posed new services often overlap in 
meeting users' requirements, much 
effort is being devoted to drawing up 
standards which give the maximum 
practicable compatibility between ser
vices. Particular examples of this are 
interworking between teletex and telex 
terminals and common display stan
dards for videotex and teletex so that 
a single terminal can be used for 
either service. The latter is already 
possible with Prestel terminals. And 
there is the use of compatible control 
protocols for teletex and facsimile. 
This would allow graphic material, 
such as a signature, to be included in 
a teletex message. 

At present it is difficult to forecast 
how non-speech services will develop 
in decades to come, but it seems likely 
that users will have multiple-use ter
minals which can present information 
and messages either as documents or 
on a display screen. A variety of input 
arrangements are likely to be available. 

A common feature of evolving ser
vices is the tendency to use digital 
techniques. Post Office plans for hand
ling communications in digital form 
are well advanced with development 
of new digital transmission systems 
and the System X switching equip
ment. It seems reasonable, therefore, 
to look forward with confidence to the 
time when both non-speech and digital 
speech services are carried by an inte
grated communications network. 

Mr A. J. Bott is a Head of Section in the 
Telegraphs and Data Systems Division of 
Telecommunications Development 
Department responsible for 
telegraph and facsimile machines 
and telegraph transmission. 
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A brief description of various terms associated 

with non-speech services. 

Anti ope 

Autofax 

Bildschirmtext 

Bildschirmzertung 

Bureaufax 

Captain 

Ceefax 

Datafax 

Datel 

Facsimile 

Fonofax 

Fonofax SF 

Intel post 

Interactive Teletext 

Oracle 

Postfax 

Prest el 

Telecopie 

Telefax 

Telesoftware 

Teletel (Titan) 

Teletex 

Teletext (Broadcast 
Teletext) 

Telex 

Telidon 

Telset 

Videotex 

Viewdata 

Vista 

French version of teletext 

See Fonofax SF. Autofax was the name used during 
research and development. 

German version of videotex. 

German version of teletext. 

Operational provisions for the public facsimile service between 
Administrations' offices. CCITT title. 

Character and Pattern Telephone Access Information Network 
System. Japanese version of videotex. 

Proprietary name for the BBC teletext service. 

Public facsimile service between subscribers' stations via a data 
network. CCITT title. 

General title for data transmission facilities offered by the Post Office. 

Common abbreviation for Facsimile Telegraphy. System enabling 
fixed images to be reproduced in permanent fo.rm at a distance using 
a scanning technique. 

Proprietary name for public facsimile service operated 
by the Post Office. 

Fonofax Store and Forward. Proposed public facsimile service using 
high-speed scanning, storage and auto-calling equipment on the 
switched telephone network. 

Experimental electronic message system being set up by US Postal 
Service with several countries including UK. 
Will use high-speed digital facsimile terminals. 

A term used to mean videotex. 

Proprietary name for the IBA teletext service. 

Proprietary name for the public document facsimile transmission 
service provided by the Post Office at selected main Post Offices. 
Service withdrawn 30 September 1976. 

Proprietary name for the public videotex service operated 
by the Post Office. 

French term meaning Document Fas;simile Telegraphy. 

Public facsimile service between subscribers' stations via the public 
switched telephone network (or the international Date! 

network as appropriate) ·ccITT title. 

French PTT's equivalent of Post Office Fonofax. 

ITT proprietary name associated with their facsimile equipment 
marketed in the UK. 

Software transmitted by line or broadcast means, to specially adapted 
television receivers embodying an additional microprocessor. 
When received, interactive routines can be undertaken using the 
keypad without further external transmissions. 

French version of videotex. Formerly known as Titan. 

A text communication service using terminals having office typewriter 
facilities, including editing functions and transmission capability to 
remote stations via public networks. Currently the subject of 
substantial standardisation activity, particularly in CCITT and 
CEPT. 

A digital data broadcasting service associated with a television signal 
and intended to display pages of text or elementary pictorial material 
on the screens of suitably-equipped television receivers. This system 
employs cyclic repetition of pages. 

A world-wide page-printing teleprinter service, mainly used by 
business and commerce, which uses the public switched telegraph 
network. 

Canadian Department of Communications' experimental 
videotex system. 

Finnish version of videotex. 

A title used, but not formally approved, by CCITT, for an interactive 
data retrieval service operating through public networks and capable 
of displaying pages of text or pictorial material on the screens of 
suitably-equipped television receivers. 

A generic title used by Post Office and others prior to introduction of 
the term Videotex. 

Bell-Canada version ofVideotex. 
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Quality of telephone service 
Despite the worst winter weather for a decade and severe industrial disruption in the Post Office, 
there were some improvements in the telephone service during 1978/79- a year which saw 
90 per cent of UK customers able to dial 400 million telephones in 85 countries around the world. 
The biggest improvement is in the national figures for the number of faults reported by 
customers on their telephones. At 0.64 faults per instrument the figure was 0.02 down over the 
1977/78 period maintaining a steady improvement in reliability. Customers also enjoyed 
speedier service from telephone operators. 
Nothing however could offset the effect of Arctic conditions in the early part of this year or 
industrial action continuing through the spring and summer. As a result, the number of local, 
dialled and international calls which failed because of faults or shortages in Post Office 
equipment increased. And the number of faults on customers' telephones which were repaired 
by the Post Office's "end of next working day" target, were also down. 
The table below represents national average figures. 

Local automatic telephone service 

Calls that fail due to the Post Office 
includes those caused by equipment faults or insuff1cien1 plant 

Calls not connected satisfactorily 
because they were aba'ndoned prematurely or the number dialled was incomplete. incorrect 
or unavailable 

Calls that obtain 'engaged' or ·no reply' 
These calls have passed through the PO nehvork satisfactorily bul fail because the called 
number is engaged or !here is no reply 

Calls connected successfully 

STD automatic telephone service 

Calls that fail due to the Post Office 
includes those caused by equipment faults or insufficient plant 

Calls not connected satisfactorily 
because they were abandoned prematurely or the number dialled was ocomplete. incorrect 
or unavailable. 

Calls that obtain 'engaged' or 'no reply' 
These calls have passed lhrough the PO network salisfac1only but lail hecause the ca'led 
number is engaged or lhere is no reply. 

Calls connected successfully 

Repair service 

Yearly fault reports per telephone 

Percentage fault reports cleared by end of the .next working day 

Inland telephone operator service 

Percentage of calls answered within 15 seconds 

International automatic telephone service (IDD) 

Calls that fail in the international automatic exchanges 
due to faults or congestion wilhin the exchanges. 

Calls not connected due to other causes 
including customer dialling errors. faults on lhe internalional cable or satellite links or 
difficulty in the dislant country. More than 40 per cent of inlernational calls could not be 
connected because lhe distanl telephone or equipment was engaged. or I here was no repty 

Calls connected successfully 

International telephone operator services 

Percentage of calls answered within 15 seconds 

* Not represented in percentages 
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1978/79 

1.5 

7.1 

27.3 

64.1 

3.3 

8.7 

23.3 

64.7 

*o.66 
68.4 

84.3 

4.2 

57.6 

38.2 

58 

1976/77 

1.5 

7.1 

26.6 

64.8 

3.3 

8.9 

22.5 

65.3 

*o.67 
74.4 

87.1 

5.4 

57.6 

37.0 
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Telconsult abroad 
The Post Office has created a new 
agency - known as BPO Telconsult -
to help other countries modernise 
their telecommunications systems. 
The new service will have at its finger
tips, the huge resources of the Tele
communications Business, the third 
largest in the world. 

Announced at the TELECOM 79 exhi
bition in Geneva during September, 
BPO Telconsult will help other 
nations to bring their own telecom
munications systems into line with 
that of Britain and other leading 
c:ountries. The new agency will help 
the Post Office improve and expand its 
expertise in dealing with the telecom
munications problems of other admin
istrations and will be able to offer im
partial advice on network design, 
equipment standards and the adminis
tration needed to run efficient, profit
able telecommunications services. 

Exchange on trial 
Britain's first all-electronic digital 
local telephone exchange - of a type 
that could radically improve telephone 
facilities for small rural communities 
- is now formally in service on a trial 
basis near Aberdeen. 

It incorporates a microprocessor-con
trolled system which, if successful, will 
not only bring improved telephone 
service but also could later offer new 
facilities to isolated hamlets. These 
facilities will be available to town 
dwellers when System X exchanges -
the electronic system which will revo
lutionise the nation's phone service in 
the 1980s and beyond - are installed 
in towns and cities. 

Exchanges which can provide 
advanced facilities such as automatic 
alarm calls,· short code dialling and 
automatic diversion of calls to an 
alternative number are most cost 
effective in sizes suitable for larger 
comm um ties. On small rural 
exchanges with just a couple of 
hundred customers, the cost of provid
ing these facilities could be unecono
mical but the tiny prototype digital 
exchange in Scotland could prove 
otherwise. 

The exchange system now being tried 
out in Scotland is derived from an 
advanced design of call-connect sys
tem (PABX) which the British telecom
munications industry will be produc
ing in large quantities for the Post 

A new cable linking the UK with Spain was brought ashore by engineers from the Post 
Office cable ship Monarch on a lonely beach at Porthcurno, Cornwall in October. 
Able to carry 400 simultaneous telephone conversations, the new cable is by far the 
largest capacity undersea link to span the 423 nautical miles to Rodiles in north west 
Spain. It will also be used to relay messages to other European countries and will be 
interconnected with T AT7-a new transatlantic cable due to come ashore on the same 
beach -early next year. 

Office to offer to business customers. 
Known as the customer digital switch
ing system 1. (cossl) and marketed as 
Monarch 120, it was developed jointly 
by the Post Office and industry. 

Whitby Radio opens 
Whitby Radio, an unmanned station 
located between Cullercoats and 
Humber medium-range coast stations, 
has become the se.s:ond short-range 
VHF station to open in nine months 
and is part of a five-year Post Office 
plan to improve maritime communi
cations services. 

The new station covers an area from 
Tees to Flamborough Head and is one 
of 13 unmanned stations which pro
vide continuous radiotelephone service 
to vessels of all sizes and nationalities 
up to 50 miles from shore. 

Like all the other coastal stations, 
Whitby broadcasts routine weather 
reports, navigational warnings and 
listens out for distress calls or mess
ages from vessels needing medical aid. 

Two more short-range stations are 
planned for 1979 - at Skye and Butt 
of Lewis. Both these will be controlled 
from Oban radio. 

C hataway in the chair 
The first chairman of British Tele
communications Systems Ltd, the 
company formed jointly by the Post 
Office, GEC, Plessey and STC to pro
mote System X exports, has been 
appointed. He is Mr Christopher 
Chataway, a former Minister of Post 
and Telecommunications and a dis
tinguished politician who held the 
ministerial portfolio for industrial de- 0 
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velopment from 1972to 1974. 
The Post Office has already placed 

contracts with its three partners for 
the introduction of eight System X 

exchanges into the UK network during 
1981/82. More orders are expected to 
follow. 

Contracts 

Marconi Communications Systems 
Ltd - For £4 million for 30-channel 
pulse code modulation equipment. 
The company has also won a contract 
for the development of a hypergroup 
codec. Equipment provided will 
enable 840 or 900 telephone channels 
assembled in an FDM hypergroup to be 
routed over a digital line and micro
wave radio relay systems. 
Plessey Telecommunications Ltd -
For £1.5 million for 20 FDM (frequency 
division multiplex) and digital 
transmission stations and four 12 MHZ 

coaxial line systems which will be used 
in the Midlands, and in the Manches
ter area. 
Plessey Controls Ltd - For £5 mil
lion to supply automatic letter-sorting 
equipment. The contract will mean 
the completion of a nationwide 
network of automatic sorting offices, 
and will enable full advantage to be 

taken of the postcode. 
Precision Air Control Ltd - To in
stall air handling plant for exchanges 
in Bromley, Kent and Langley in 
Buckinghamshire. 
Redifon Telecommunications Ltd
For £700,000 to supply racking for 
paging equipment. The order follows 
an earlier contract this year for 100 
watt paging transmitters. 
Trend Communications Ltd - For 
80 all-British Trend 800 electronic 
send and receive teleprinters. These 
will be used for the development of 
ship-to-shore communications ser
vices, based at Portishead Radio. 
GEC Telecommunications Ltd and 
Telephone Cables Ltd - For £2.6 
million for optical fibre systems oper
ating at 8 Mbit/s and 140 Mbit/s. The 
contracts provide for a total route 
length of 111 miles and the cables will 
contain 89.6 miles of fibre. GEC systems 
will be installed between London and 
Reading at 140 Mbit/s; Reading and 
Oxford at 34 Mbit/s; Oxford and Ban
bury at 8 Mbit/s. An additional 8 
Mbit/s system will link Cambridge and 
Arrington. 
Labgear Ltd - £150,000 for manu
facturing a telephone line tester, 
designated TRT 302. 

New Board member 

Mr C. E. Beauchamp has been 
appointed a member of the Post Office 
Board with special responsibility for 
finance. He succeeds Mr F. H. Water
house, who has returned to the private 
sector. Mr Beauchamp joined the Post 
Office in 1939 and before his appoint
ment was deputy to the Board 
Member for Finance. 

Prestel international 

Experiments which may lead to an in
ternational viewdata service have been 
announced by the Post Office. Com
menting on a new market trial, due to 
start at the end of the year, Post 
Office Telecommunications Managing 
Director Peter Benton said that the 
Post Office was not yet certain that a 
full Prestel international service 
would be a viable proposition, but that 
there had been sufficient interest in 
launching such a trial. 

The trial will be open to selected 
users in the UK and up to six more 
countries - Australia, the Federal 
German Republic, the Netherlands, 
Sweden, Switzerland and the United 
States - and will provide a wide var
iety of business information. 

TRIPLEE ALUMINIUM ALLOY 
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When the trial begins, customers will 
use a new £2 million computer 
network opened by the Post Office in 
September. This new network can 
handle thousands of new customers 
each month and will make Prestel 
even more readily available to the 3t 
million customers in London whose 
phone numbers begin with 01. 

Informality in the L TA 
London Telecommunications Region 
are again holding a series of monthly 
inf<;>rmal meetings during the winter. 

The 1979/80 season includes talks 
about the Post Office Staff Superan
nuation Fund (13 December), and the 
work of the Meteorological Office 
(22 January). Mr Ken Leeson, 
formerly deputy director of LTR and 
currently director of the Eastern Tele
communications Board will be the 
speaker at a meeting o n  20 February, 
and there is to be a highly-topical dis
cussion on Local Administration 
Centres for System X on 20 March. 

Fingertip control 
With Malawi and Guyana now avail
able on direct dialling from the UK, 

there are 87 countries which can be 

dialled without the help of the opera
tor. The East African Republic of 
Malawi has some 22,000 telephones, 
while Guyana, the fourth South 
American country to become available 
on mo, has 30,000 telephones. 

Ring for service 
Golf - Enthusiasts wanting informa
tion about the Suntory World Match 
Play Tournament at Wentworth dur
ing October were able to dial a new 
Post Office service, which provided 
details of the competition and gave up
to-the-minute scores and match pos
itions. More than 50 centres through
out the country transmitted the 
service. 
Pop - Ten new releases selected from 
a list of potential chart hits can now 
be heard each week by London cus
tomers who dial 154, the number used 
during the summer to provide cricket 
information. The Record Releases ser
vice supplements Dial-a-Disc which 
provides 'Top Twenty' music through
out the year on 160 for London tele
phone users. Last year the Record 
Releases number received about 3t 
million calls during the eight months 
it was available. 

This unique vehicle, a specially-converted Land Rover, will be on standby this winter to 
carry engineers and equipment to isolated exchanges in the remote areas around 
lnv�rness. The metal track allows the Land Rover to negotiate 45 degree gradients and 
30 degree side banking. The vehicle is based at the Post Office's motor transport 
workshop in Inverness. 

Motorcycling - Information on the 
Manx grand prix held in September 
was available to customers served by 
49 centres throughout Britain. Fans 
heard Denis Parkinson, motorcycling 
commentator and former competitor, 
previewing each race and giving use
ful information about the riders and 
their machines. 

More autotelex 
More countries are now within reach 
of Britain's 80,000 autotelex users. 
The introduction of direct dialling to 
Cameroun, Addis Ababa (Ethiopia), 
Liberia, Sierra Leone, Peking (Peo
ple's Republic of China), Brunei, 
Burma and the Maldives Republic 
brings to 132 the number of countries 
with autotelex links with the UK. 

About 98 per cent of the 68 million 
international telex calls from the UK 

last year were made without operator 
help. 

Further talks 
The Postal and Telecommunications 
Society have also issued details of 
their lecture programme for the 
1979/80 season. Subjects include tele
gram services, satellite communi
cations, management in the London 
Telecommunications Region, 'mail 
and money by wire' and System X. 

Further information is available 
from Tony Allen on 01-606 5233. 
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Telecommunications 

and Society 
Mr Peter Benton, Managing Director, Post Office Telecommunications, gave the 

following address to delegates attending the first session of the World 

Telecommunications Forum at the Palais Des Expositions in Geneva where the 

Telecom 79 exhibition was held. 

It is a very great honour and pleasure for me to have this will have on society than those who have been participating 

opportunity of reviewing the inter-relationship �f in the process of change from the inside. We certainly are 

Telecommunications and Society before such an audience. at a point when revolutionary change in our significance to 

Having come to the telecommunications industry as recently society is taking place, and it does seem to me very helpful 

as two years ago, I am perhaps even more aware of the to stand back from time to time from the hurly-burly of the 

profound impact that our industry and our technology new technology and the explosive growth, in order to review 



where we have come from, where we are going to and what 

we are trying to achieve. 

It is peculiarly appropriate to review this together on an 

occasion like this, because in our extraordinary industry we 

are all, by the essential nature of telecommunications, 

linked together. None of us can find all our own solutions in 

our own way; we must reach our solutions in co-operation 

with each other, based on a common ideal of relevance to 

our own societies and the world society that 

telecommunications makes more real each day. 

The International Telecommunications Union has a crucial 

role to play, and the Forum and Exhibition that is 

being launched now will, I am certain, mark the start of 

a new epoch in telecommunications. 

The 19th century, that great cradle of technology, 

fostered by the industrial revolution and making it possible, 

saw our industry developing alongside powerful 

developments in the means of physical transportation, 

Over the last 1 00 years we have seen first one, and then 

another, technology of communications make the running; 

railways; shipping, motor transport and most recently 

aviation. Now with clear limits to the supply of energy from 

fossil fuels, it is the turn of telecommunications to pull ahead. 

And I must say as I look to the distant future, that I doubt 

whether our advance will be limited by decades; 

I expect that our contribution to society will 

continue to expand and develop as long as human society 

exists as we know it today. 

But in our experience, it is not just the opportunity to save 

energy that makes new telecommunications facilities 

attractive to our society; for the businessman for example, 

the opportunity to hold discussions face to face through 

Confravision is welcomed perhaps more for its saving in time, 

and avoidance of the personal stress of frequent travel. 

For the householder, farmer and businessman, our new 

Prestel service already launched in London and spreading 

to a dozen major cities in 1980, offers the opportunity to get 

information, and to complete transactions including the 

transfer of money direct from the office or home. 

Well, I am sure that none of you, who shares with me the 

responsibility of managing a telecommunications 

administration in a modern economy, has any doubts about 

the scope and scale of our impact on society today. 

It seems to me that the telephone, which within living 

memory was seen by most as an additional asset for the 

privileged, whose facilities were welcomed with amazement 

and gratitude, is now seen as the right of every man. 
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Now in our society, the ability to telecommunicate effortlessly 

- and it sometimes seems with absolute reliability- is 

regarded as one of the basic human rights like free speech. 

This implies for the administration, that we must not just 

measure the performance of our plant in an inward 

looking way, monitoring the performance of engineering 

plant from an engineer's point of view. 

We in Britain are now well aware that we must look at our 

service from the customer's point of view; we must in our 

measurement methods seek to reproduce as closely as 

possible the customer's experience in making calls, 

and recognise the customer's infuriation with the small 

percentage but still large number of really aberrant 

performances. 

We have developed, in conjunction with British industry, 

our computer-based Measurement Analysis Centres. 

These continually in a programmed way dial calls through the 

network to test numbers in local exchanges; we reproduce in 

a systematic way the experience of our own customers. 

We are also working not just, as so often in the past, 

to improve the average performance, but rather concentrating 

our efforts on clearing the most protracted difficulties. 

But not only is telecommunications making immense strides 

in relevance to society as it stands today, but we are also 

benefiting, as the industrial revolution matures, 

from the strong trend in all advanced societies from the 

manufacturing phase into a new era in which the provision of 

service in an almost unimaginable variety of forms 

increasingly gives the impetus to sustain economic growth. 

Certainly in Britain, we have for decades been foremost in 

providing the world with financial, insurance and information 

services; recent forecasts indicate that employment in the 

service sector in Britain will rise from 55 per cent of the 

working population now to 65 per cent or more by 1990. 

We are indeed entering the age of the information society. 

As anyone involved in this plethora would observe, much 

information rapidly loses its value with delay, and it is the 

ability to select precisely the information that one requires 

that makes today's abundance a blessing rather than a curse. 

We can all, I imagine, remember as little as 10 to 15 years 

ago, the pride with which our computer managers produced 

weekly, monthly, quarterly and annually, large piles of 

printouts; for the sales manager, perhaps figures on sales by 

product, by units and value, by area current and cumulative, 

In those days, it seemed that the only link between the 

individual and the computer was the printing press. 

Now of course telecommunications and its kindred technology 
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of computing provide the essential solutions; with our data 

systems, and with new developments like our Post Office 

Prestel, we make it possible for individuals in the new 

information society to reach precisely the information they 

need and to receive it with its latest possible corrections. 

With Prestel, we have, I believe, made a very significant 

advance, in providing a key to this abundance of modern 

information to every householder with a telephone. 

Our London service already provides more than 130,000 

pages of information, with access made simple by printed 

directories, or a logical search route provided within the 

Prestel service itself. Also, with our new packet switching 

service, operating within Britain and now to the United 

States, we have used a new technology to reduce the cost of 

accessing a variety of databases in our respective countries. 

Of course, our very success has extended our relevance to 

our own national society still further. The scale of our 

operations is immense; scale not just in the funds required for 

the investment to sustain and enhance our facilities, but also 

in the jobs we provide. In Britain, as in many advanced 

nations, telecommunications is one of the largest employers; 

our decisions affect many hundreds of thousands of jobs, and 

the security of the families that depend upon those jobs. 

In the remarkable revolution of the technology of our new 

network systems, with dramatic improvements in efficiency, 

and reduction in the labour content of manufacture, 

we must give careful thought indeed to the consequences 

of our actions. 

In my view however, we have no alternative but to ride this 

thoroughbred technology of ours as fast as we know how. · 

History has shown that as we Widen the scope, enhance the 

facilities, and reduce the cost of our services, growth follows 

with the inevitability of a natural law. We only have to look 

at the extraordinary expansion of international 

communications as satellites have widened the scope, 

international direct dialling has speeded the connections and 

multiplexing techniques have reduced the cost. 

In Britain international traffic is growing at 25 per cent a year, 

doubling every 40 months. 

In any review of the significance of our industry to modern 

society, it is appropriate to consider the complex question of 

how telecommunications should be managed. 

There is the need on one hand to make good and efficient use 

of the enormous sums involved in investment and current 

expenditure, and on the other to ensure that modern societies 

do get the equipment, facilities and quality of service on 

which national prosperity now depends. There are many 
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different solutions to this issue around the world, but virtually 

all are based on the imperative requirement that no one 

should be excluded from the benefits of telecommunications; 

the provision of basic facilities must be seen as a public 

service, with consideration of profit in the individual case 

subordinated to the basic obligation to provide a universal 

service to the whole of society. 

But too close a relationship with Government can lead to 

interruption in the smooth programmes for developing 

telecommunications that are so essential in enterprises of 

such massive scale; the very size of our cash flow tempts 

Governments to use our industry almost as an economic 

regulator, and we well know how dangerous that can be 

when it leads to interruptions in carefully laid plans for 

long-term improvements. My view, perhaps predictably, 

is that we have in Britain found a solution that has 

many advantages while avoiding some of the pitfalls. 

As a separately-established public corporation, 

our obligation to serve the public is clear and unequivocal; 

on the other hand our separation 10 years ago from central 

Government has helped to insulate us for most of the time 

from the major changes involved in managing an economy 

in this post-Keynesian age. 

However, I have no doubt at all that in the new era in which 

telecommunications, computing and office equipment come 

closer together, there is a need for a variety of suppliers if the 

various needs of our customers are to be met. 

The real issue facing developed societies is how to ensure that 

the basic telecommunications facilities are provided in a way 

that cares for the interest of society as a whole, 

while encouraging a free and vigorous flow of the benefits 

of new technology into the market place. 

Regulation has its clear dangers unless applied with the 

greatest prudence; the rules can so easily distort the activities 

of those they seek to govern. But in one respect I believe 

there is no question at all; the need to ensure that customers 

can communicate freely and with confidence in this giant 

world network, makes our efforts at achieving world technical 

standards of the greatest importance. 

Perhaps the development of facsimile illustrates most 

clearly how the absence of agreed standards can result in 

an electronic Babel, blocking market growth. 

Now that some standards have been agreed, national and 

international services are facilitated, and there is every 

sign that growth will be rapid. In Europe now, under the aegis 

of CEPT, we are making useful progress towards defining the 

characteristics of a new multi-purpose integrated digital 



network that will bring benefits to all our countries in the 

not too distant future. 

The choice of innovation in our industry is now so great 

that prudent selection of the new technologies and wise 

implementation into our internal networks have become 

perhaps the most challenging tasks for our administrations. 

We must avoid the temptation to be merely fashionable in 

placing expensive bits of modern hardware in piecemeal 

fashion within our networks; our concern must be to see 

that the pattern of implementation of the new equipment 

in switching and transmission fits the needs of society. 

Our problem has been to find an elegant-'- in the 

mathematical sense- solution to bringing the full benefits 

of the new technologies swiftly and economically to 

wherever in our society they can best be used. 

We are planning to implement over the next few years a 

separate network- integrated digital network for voice 

and data based on 64 kbit/s channels-

overlaying but yet linked to the vast analogue system that 

serves our customers today. By this approach, we can swiftly 

bring to customers in any of our major cities the benefits 

deriving from calls made in the digital mode throughout, 

assisted by end-to-end fast signalling. 

In planning our network, we are also well aware that our 

technology will develop over the years in ways that we have 

perhaps not yet even contemplated. And so our concern in 

developing our switching equipment has been to provide, 

through modular design, for the greatest degree of 

evolutionary capability. We intend to introduce new services, 

facilities and standards, and also make it possible to take 

advantage of new technical devices and new generations 

of technology as they become available. 

One remarkable characteristic of telecommunications that 

must encourage all of us, is the happy way in which success 

breeds success. Advances in the capability to multiplex 

numerous circuits or messages through facilities that might 

earlier have carried only a few, gives our industry a 

remarkably low ma.rginal cost of carrying additional traffic. 

So the faster traffic grows, the lower become our unit costs, 

thus providing an additional stimulus to further growth. 

But this can of course, as has already been pointed out, 

lead to ever-increasing prosperity in the nations with heavy 

international traffic, while the developing nations lag behind. 

In telecommunications, however, we are all governed by the 

essential fact that it takes at least two to telecommunicate. 

We in Britain cannot introduce for our customers a new 
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facility to another nation without the closest co-operation of 

our telecommunications colleagues abroad. 

None of us can prosper without promoting the prosperity 

of our corresponding administrations. 

In the event, I believe we have co-operated quite admirably 

in the complex task of planning integrated satellite 

and submarine cable networks that balance the requirements 

for diversity and restoration facilities on the one hand, 

against the overall economics of the network on the other. 

And satellites have made available for the first time 

high-quality telephone, data and television connec.tions to 

many countries remote from sea boards; they too have now 

joined in the sequence of growth in telecommunications traffic, 

and consequent reduction in cost that will contribute to the 

prosperity of their nations as effectively as this benevolent 

cycle has stimulated economic growth in the West. 

Already, the developing nations in our world 

telecommunications family are beginning to see that indeed 

success does breed success; arid perhaps by offering their 

societies the ability to combine the efforts of individuals in 

co-operative enterprises. without packing people together 

into hard-pressed cities, they will help to avoid the worst 

urban horrors that the industrial revolution has brought to so 

many Western nations. 

United today, under the aegis of the International 

Telecommunication Union, one of the oldest established 

bodies for international co-operation, we are dedicated 

to the concept of mutual aid in building the world 

telecommunications network. We in Britain confirm our 

support, and the commitment of our resources in technology 

and experience to aid other nations in providing the benefits 

of modern telecommunications to their own societies. 

We have today several hundred engineers working abroad 

in Africa, in the Middle East, in Asia, in South America 

and the Caribbean. We are consolidating and .strengthening 

our overseas liaison and consultancy facilities; 

with an engineering force of over 100,000 men, 

backed by planners, research and development engineers, 

we have enormous resources on which to draw. 

By pursuing together our joint objective to develop 

telecommunications throughout the world, 

we shall promote economic prosperity, and help to 

remove the misunderstandings that lie at the root of so 

much international friction. We have a crucial role 

to play in ensuring that world society is able to achieve 

a prosperous peace. 
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Key-Dial Tester 

from 
WALTON ELECTRONICS 

Designed as a lightweight, portable, service aid for engineers 
to measure simultaneously Dual Tone Multi-Frequencies (DTMF) 
and levels at the subscribers installation or at the exchange, 
and give a clear pass/fai I indication within specification limits 
for frequency and level. 

FEATURES:-

• Frequency detect bandwidth: ± 2% of f0 

• Wide dynamic range -25 dBm to + 4 dBm 
• Typica I ly 2000 complete 12 character measurements 

using standard PP3 9 Volt battery 
• Supplied complete and ready to use with all accessories 
• Also available to order as a rack mounting, line 

powered unit for main exchange use, 
• Distributed world-wide through approved agents 

WAL TON ELECTRONICS LTD. 
PEMBROKE HOUSE, 11 NORTHLANOS PAVEMENT, Pl TSE A, BASILDON, ESSEX. SS13 3DX 
Telephone:- Basildon 551715 Telex:- 995163 
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The Vanderhoff Buzzer has a major advantage 
over other types in that the resistance which 
the buzzer recognises as acceptable continuity 
can be pre-set by a simple screwdriver adjust
ment, The buzzer tone level being constant 
for all acceptable resistances. 

Due to the low voltage present at the buzzer 
probes, it can be used on most electronic 
circuit ry including T.T.L. & C.M.O.S. 

Specification 
Resistance recognised as continuity is 
variable from 2-40 ohms. 
Open circuit voltage at probes - 1 V 
Inputs protected against external voltages up 
to - 50V or 240V AC 
Current through probes - 140 µA 
Buzz tone - 1000 Hz 
Current Consumption - 1 · 2.5 mA 
Battery I ife if used daily - 400 hours 
Battery - PP3 9 volts 
Size - 2Y." x 4Y." x 1%" 
Weight - BY. oz. 

• • 

Ltd. 
NUNEATON 61111-5 

TELEX: 311563 
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MICROPROCESSOR 
WORKSHOPS 

T he microprocessor revolution is well underway, And with that revolution comes a 
challenge to you, the designer. A challenge to rethink certain design concepts; to 
comprehend microprocessor software development; to understand microprocessor 
system integration. 

The challenge, in short, is to learn.To learn in order to do your job more 
productively, and to take advantage of the design opportunities the microprocessor 
revolution has created. 

To help you meet the challenge Tektronix are providing two types of Workshop: 

Workshop One 
Microprocessor Design Workshop 

The e'l0p�12s1s rs on software develovner1t arid system 
1.'1legrat1on_ After five days of demal'd1ng, stimulating work, yoc:'ll be 
able to cornplete a softwsre design from tlowc.1art1ng thro,Jgr 
cebugg1ng: operate J11e Tektr::m1x Microprocessor lJP-veloprnent 
l cib. ;:ind ur1derstand and solve 11,c probiems involved 1r1 
1ntegrat1ng soltNCJJP and •·,2rdware 

Attendee Profile 
Has l1mitcCJ experience w1tfr m1croprocessors: no previous 

design proJects 
- Has not IJSe j a d1sk-basecJ n'1croproccssor dcvelopr-1ent 

s;'stem. 
Has some prograrv111ng experience. but probably not w1H· 

r11croprocessor assembler 'or1gucige 
\Vants 8n iritroduc\1on to the use of a complete rnrcroprocessor 

development system and its role 1n the design process. 
\Nhen you'v·c complettod \ilto Worksrcp you·11 be a more 

prociuct1vc, conplete :Jesigr�cr. having acquired basic ,crncro
processor software knowledge: basic m1c'oprocessor design 
mgan'1zat1on, practice -1n 1mplcmc'lt1ng 2 r.-i1r.roprocessor des1gr: 
ar1d nours ot l12nds or' experience with '.,1e Tektrcnrx Dcvcloprneri: 
Lab and tne 8080 

Duration· 5 days. Cost: £250. 

Workshop Two 
Microprocessor Development Lab 

This three c2y adw:rnc:cd \Norkshop emphas11es the L,sc of the 
Tektron:x 800.2A 1n tre des1gr process 

Unlike the five dciy\A/orkshop. there 1s little 2ttent1on g:vcn to 
'.he basic principles d r-i1croprocessor scttv..iar"!. programming, and· 
des1�n organrzat1or lathCC V\lorkshop \1rne IS devoted le hclnl:S-orl 
experience with H�e Tektronix Development l ab. as attendees 
learn its opera'.1cr anj its role 1n hardware debJgg1ng. software 
development, anc system 1nterir8t1on 

Attendee Profile 
H2s des1gr1pc1 with one or rrore rn1croproccssors 
Has used a :J1sk-tascd m1croprocessur developrient system 

O' m1ni-computet 
Has programrried a rn1crop.'ocessur 1r' c;ssernbler language 
Primary 1,1tercst is 1n acquiring spec1f1c, 1n-o?pth knowledge 

of Tektronix M1cropro:::essor Jeveluprrierit Lah cmd 1n apply1r1ri lh8l 
knowledge to hrs desrg'l :.2sks 

Duration. 3 days_ Cost: £200 

Whe1her you choose 1he five or 1h ree day Workshop you' II find 1he emphasis 
is 1ruly hands-on. We limi1 1he number of delegates 1o 12 and 

�; 
there are 4 Tektronix 8002A systems available, which constitutes some £60,000 worth � 
of equipment. The 8002A is capable of emulating TMS g900, SBP ggoo, Motorola 6800, 

· � 
Intel 8080 and 8085, Zilog Z80A, Fairchild F8, Mostek 3870, RCA 1802) bu1 because ' 
of 1ime res1raints 1he popular 8080 is used for all prac1ical ins1ruc1ion and work. , -:;"'''' 

The venue is Harpenden and da1es so far are as follows:- , 
',w•9''6 

Dec. 10-14, Jan. 21-25, Feb. 18-22, Mar. 17-21,* ' 911P' 
April 14-18, May 12-16, June 9-13*. , �,s'1'e 
*Refers to Workshop two. ff/I> <:-."' ;:-.\--

If you are in1eres1ed, why not send for our comprehensive' "'.'00e••·0'. 
Workshop brochure, i1's qui1e free. , 'e 01'9 

-- ,\\_,?>\\ .,,..- "Do'-' , ,(_p?>\ 
_. .cP' ...- c-� 

ff/I> 'Ooi-1'.) Tektronix 

2092 
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AERIAL CABLE JOINTS 

It's as simple 
as ABC 

A Remove sheath and 
joint cable pairs to drop 
wire using connectors 
provided. 

B Place protective film 
and rip cord to facilitate 
later re-entry. 

C Fit VM tape around 
joint and overtape with 
PVC tape. 

Post Office Telecommunications Journal is printed by Alabaster Passmore & Sons Ltd, London and Maidstone, and is published quarterly in February, 
May, August and November by the Post Office. 
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