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The Thorn Ericsson operator's console 
·is a remarkable piece of engineering 

It is compact, versatile 
and very practical. 
It can be positioned wherever 
it serves you best. 
Designers can design round it 
or it will sit happily on a desk. 
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It adds a touch of elegant efficiency 
to any reception area. 
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It is completely automatic and gives the operator finger-lip 
control of the superb ARD 562 PABX. 
This exchange can be equipped with as little as 10 PO 
lines and 60 extensions and can be extended up to 100 PO 
lines and 540 extensions and from the moment it is 
installed you begin to save money. 

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

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

THORN � 
ERICSSON� 

PA[JX D1v1s1on 
Thorn I· ncsson 
Tclcco111mu111cat10ns (Sales I Ltd 
V1k1ng House. Foundiy Lane 
I i o rshJm . Sussex 
Telephone Horsham 64166 

'Barred' extensions can prevent expen'sive unauthorised 
trunk calls (lake a look at your phone bill). 

You save on operator's time 
Designed to deliver maximum efficiency with minimum 
effort this PABX will often allow operators to have time for 
other duties. Your operators work foster and slay happier. 

Start to save money now 
The Thorn Ericsson ARD 562 (or its smaller version 
ARD 561) is available on leasing, rental or outright purchase. 
Let Thorn Ericsson take a good look at your special tele· 
communications requirements - it won't cost you a penny. 
Write, ring or clip this coupon for all the information you 
need for the next move. Act now. 

isAV[ l IME. c1i;ih 1s coupo;tc; your letterhead and send lo
_ 
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I PABX D1vis1on, Thorn Enc�son, FREEPOSl, Horsham, Sussex I No need for stamp 

I Name __ I 
I Please send details of ARD 562 and other PABX's 0 I l_!lease sen� Technical Adviser (by appointment) 
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SIEMENS 

Our Test System 
is easy going for 
an engineer who talks 
plain language. 

Your engineer can instruct the Pegamat *in plain 
language, eliminating errors and avoiding complicated 
programming. 

By interfacing individual test sets to a common bus, 
either Pegamat or IEC, each test set is supported by the 
full capability of Pegamat software on a mini-computer. 

All your engineer needs to know is Pegamat Basic, 
which allows each function to be specified individually in 
plain terms. T his ensures accuracy and saves time and 
money. 

•Pegamat is a lrade name of Siemens Automatic Communications Test Equipment 

For full details of Siemens test modules and 
Pegamat test system contact: 

Siemens Limited, Siemens House, Windmill Road, 
Sunbury-on-T hames, Middx., TW16 7HS. 
Tel: (09327) 85691. Telex: 8951091. 
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·Worlds apart. 
It's a fact that one half of the 

world wouldn't know how the 
other ha If I ived if it weren't for 
communications. What the 
world needs is togetherness­
and telecommunications helps 
to bring this about. 

STC's capability worldwide 
takes in the development and 
manufacture of national and 
international telecommunication 
transmission systems, including 
submarine telephone cable 
systems, transmission terminal 

equipment, monitoring and 
testing apparatus and associated 
electronic equipment; public and 
private telephone exchange 
switching systems, telephone 
instruments and audio products; 
communication cable, 
equipment wires, marine and 
hydrospace cables and related 
products; and marine radio 
equipment and navigation.al aids. 

Standard Telephones and 
Cables Limited, 190 Strand, 
London,WC2R1DU. 

Standard Telephones and Cables Limited 
· A British Company of ITT 
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SIEMENS 

The sensible alternative to 
screwed-up communications 

From colleagues or computers, accurate and speedy 
communication is one of the keys to any successful enterprise. Poor or 
outdated ways of communicating often confuse and can be expensive 
both in time and effort. 

Siemens are specialists in unravelling all types of communication 
problems. 

By applying the latest electronic techniques, communications, 
both man-to-man and machine-to-man are made simpler and faster 
with reduced chances of error. 

Examples of man-to-man systems include word processing and 
teleprinters quiet enough for use in an open office. 

An example of a large-scale integrated circuit employed in Siemens 
communication systems. One of these microcircuits replaces several thousand 
conventional electronic components. 

Recent developments in machine-to-man communications include __,,. 

high-speed laser printers capable of producing over one million lines an 
hour on standard computer line-printer paper and compact desk 
terminals to facilitate speedier information retrieval and accurate data 
entry. 

Siemens Limited, Siemens House, Windmill Road, 
Sunbury-on-Thames, Middlesex TW16 7HS. 

In the world of comniunications 
Siemens has the answer 
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If anybody can 
hand you the ready-made 
P/C connector you need, 

r we can. --, 
I That's because we have more of them when we make our connectors - we don't I on the shelf than anybody else we know. like to see your P/C designs compromised 

I 
We have them from .050 contact cen- by a make-do connector. So, we have a 

I ters through .156. from 6 to 210 contacts. lot of them. 
with full bellows. semi-bellows and canti- They're all cataloged in our latest 44-

lever designs. with gold saving AuTac™ page brochure. Send for your free copy 

I plating, low insertion force contacts. in so you'll have it when you need it. I micro miniatures, dual and single read- Or, if you need help right now. just pick 
outs ... and on and on and on. up your phone and call Customer Service. 

I 
We've been at this 23 years. And -

1 · 
because we don't compromise on quality LUTON 8f12345 

Ok S d 
D Details on your line of P/C connectors. 

I 
. en me: D ood, comoto thiok ofit. yoodow cost cicoolacoooooctocs.too. 

I Name Title 

I Compaoy I Address 

I · 
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Laying the 
foundations 
ofSystemX 

System X, the new generation of technically advanced 
exchange equipment that will carry United Kingdom tele­
communications into the next century, is undoubtedly the 
biggest development of its kind undertaken in this coun­
try. Based on digital, micro-electronic and software 
technologies, it is being designed to meet a wide range of 
applications which include local exchanges of various 
capacities and a family of main network exchanges used 
on longer distance and international calls. 

Development of System X has been considerable in the 
past year and continues to gain momentum. The 1976-77 
Annual Report and Accounts of the Post Office disclosed 
that initial studies for the first trunk and local applications 
had been completed and that large-scale development had 
begun. Now contracts worth £20 million have been placed 
with British manufacturers, covering the design of trunk, 
tandem and small-to-medium capacity local exchange 
equipment. 

Export as well as Post Office requirements are being 
taken into account in the development programme, in 
which some 500 engineers are already involved. Jus­
tification for expected development costs of some £100 
million before the full range of applications is in service 
lies in the very large supply programme envisaged in the 
1980s and 1990s and the boost System X is expected to 

give to exports. 
To meet an expanding range of service and network 

requirements, both at home and overseas, System X will 
use a family of modular "building bricks" (sub-systems). To 
simplify production, planning and operational problems, 
these sub-systems are being designed to common equipment, 
documentation and other standards, including a standard 
equipment practice. 

The development of System X builds on experience 
gained with earlier systems, such as the reed electronic 
TxE2s and TxE4s and digital transmission systems, as well 
as on the private development undertaken by the man­
ufacturers in recent years. During the project, develop­
ment capabilities - such as computer support facilities 
- are also being established which will reduce the time 
required to respond to changing customer requirements and 
later advances in technology. 
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elf are 
at 
work JMcChesney 

The Post Office welfare service means 
many things to many people. To this 
blind telephonist it meant obtaining 
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a guide dog through the help of Miss 
Yvonne Attlesey, now Chief Welfare 
Officer in Northern Ireland. 

DESPAIR for the young Post Office 
telephonist was almost complete. 
Starry eyed, she had come to London 
from the North to work but now found 
herself alone, frightened - and preg­
nant. She was afraid to return home 
because of the problems she would 
bring to her family. 

But just as the future looked most 
bleak came the turning point. The local 
Post Office welfare officer heard of the 
youngster's plight and within days all 
the necessary arrangements for her 
well-being had been made. 

The case was just one of 46,000 dealt 
with last year by the Post Office welfare 
service which, since it was set up soon 
after the Second World War, has 
become one of the biggest, and best, in 
the field of industry and commerce. 
Indeed, the comprehensive training 
programme it has developed is the envy 
of many other organisations and be­
tween 70 and 80 firms have sent their 
welfare staff to the Post Office for train­
ing on a fee-paying basis. A number of 
foreign Post Office Administrations, 
too, continue to send representatives 
on fact finding missions with a view to 
setting up a welfare service in their 
own organisations. 

But how and why did the Post Office 
first become involved in welfare work? 
Enlightened employers had long real­
ised that the general well-being of their 
workers had a direct bearing on morale 
and efficiency. In those days most 
effort was concentrated on improving 
working conditions and providing bet­
ter opportunities for recreation and 
further education. 

Today welfare in the Post Office has 
become much more personal. The 
objective of its 150 or so welfare staff 
throughout the country is to exercise a 
counselling service to individual mem­
bers of staff and an advisory function to 
management covering a variety of 
human problems. 

Success of the service depends, as 
always, on the co-operation and under­
standing between welfare staff, con­
trolling and supervising officers and 
the unions. Each has his part to play in 

taking an active interest in the personal 
well-being of Post Office staff. 

At first some managers viewed the 
new welfare service with suspicion, 
thinking that welfare officers were in 
business merely to look after "lame 
ducks". During the past 25 years, 
however, the Post Office has demon­
strated that there is much more to 
being a welfare officer than having a 
kind face and a big heart. 

The reasons for the existence of a wel­
fare service in a major industrial organ-



isation are many and various. As well as 
being in keeping with a "good 
employer" image, it can bring about 
important savings in management 
time. Many managers cannot avoid 
getting involved in some of the per­
sonal problems of staff, and the efforts 
of a trained and skilled welfare officer 
will cost less than those of line man­
agers who usually have many other 
pressing pre-occupations. 

It is a fact, too, that personal prob­
lems which can damage productivity 
are often bottled up rather than dis­
cussed with supervising staff, but 
employees in these circumstances may 
be willing to consult a recognised wel­
fare officer. The welfare service has, 
without doubt, a productivity value 
worthy of recognition. 

In the course of normal duty the wel­
fare officer encounters the widest poss­
ible range of problems. There are 
domestic difficulties, financial hard­
ship, prolonged illness, disablement, 
unmarried motherhood and bereave­
ment, to name but a few. 

A typical welfare officer's case book 
might tell of: 
... The Technical Officer who was 
reluctant to work because his wife was 
ill and in his absence would be without 
food or company all day. The welfare 
officer approached the local authority, 
secured the services of a home help for 
two hours a day and the man was able 
to work as usual. 
. . . The .Traffic Officer on long sick 
leave and now on greatly reduced pay 
who was running into financial dif­
ficulties. The welfare officer was able 
to obtain certain reliefs from statutory 
sources and assistance from a Benevo­
lent Fund. 
... The Clerical Officer, with an 
elderly mother, who had not had a 
holiday for 10 years. The welfare 
officer arranged for the mother to go 
into a nursing home for a fortnight 
while the Clerical Officer enjoyed a 
well earned rest. 
... The Executive Engineer who. 
died intestate, leaving an estate but no 
will and very little cash. The welfare 
officer was able to arrange a temporary 
loan through a Benevolent Fund and 
helped the widow to obtain letters of 
administration, saving a substantial 
sum of money in the process. 

Many cases of this kind reach the wel­
fare officer through a direct approach 
by the individual concerned, but a sur­
prising number are referred by man­
agement and supervisors. Others come 
from medical social workers, and some 
from union sources. 

All welfare staff are recruited from 

Trainee welfare officers analyse their interviewing techniques, recorded earlier 
on videotape by closed-circuit television. Laurie Deane, Chief Welfare Officer for 
Headquarters Departments, seated, and Senior Welfare Officer (Tutor) 
Ken Sanderson lead the discussion. 

within the Post Office, and despite 
stringent requirements a recent adver­
tisement in the Post Office Gazette 
resulted in more than 300 applications 
from men and women all over the 
country. 

Welfare officers must have many 
qualities, the main ones being that they 
must be a good listener, tactful, impar­
tial, mature and objective. But, above 
all, they must have the ability to estab­
lish rapport with those who seek their 
advice. It is pointless having someone 
who knows all the answers if people are 
not going to ask the questions. 

Over the past few years the trend has 
been towards a more professional ser­
vice. This inevitably involves extended 
training and field work under super­
vision. New welfare officers undergo 
thorough training before taking up 
their first appointment and then, after 

Welfare Officer Steve Stevens pays 
a routine call on Trainee Technician 
Apprentices undertaking work in the field. 

six months in practice under a watchful 
eye, they attend a further three-week 
course which co\·ers a wide range of 
subjects that include training in human 
relationships, social understanding 
and interviewing techniques. 

Wide use is made of closed-circuit 
television to strengthen technique in 
interviewing and counselling. Pro­
fessional people with expert knowledge 
of particular subjects are engaged for 
specific sessions, and full use is made of 
specialists in the Post Office and social 
service agencies. 

Apart from a knowledge of social sci­
ences and techniques, the welfare 
officer needs to know not only Post 
Office regulations, but also about 
things like rent rebates, family income 
supplements, the Race Relations Act 
and the ever-changing legislation CO\'­
ering social security in all its forms. 
When they begin work in the field their 
greatest assets are a wide range of con­
tacts with all social workers and the 
stamina to work long and often unsoc­
iable hours. 

The welfare officer's reward is the 
gratitude of Post Office colleagues who 
have been helped through some sort of 
crisis. It often happens, howe\·er, that 
individuals are unaware of the role that 
welfare officers have played in helping 
them, and in these cases the reward can 
only be satisfaction of a job well done. 

Mr J. McChesney 1s Chief Welfare Adviser 
to t11e Post Office. responsible for 

operational. estabhsl1ment and organisation 
aspects of the welfare service. 

PO Telecommunica11ons Journal. Autumn 1977 
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An experimental 100-line 
telephone exchange, 
designed by Post Office 
Research Department, is 
being used as an 
operational test bed for 
new developments in 
electronic switching. 
Called Pathfinder, its aim· 
is to extend advantages 
of computer control to 
small, local exchanges. 

WHEN Almon B. Strowger devised 
the step-by-step principle of switching 
telephon� calls automatically in the late 
1880s, he could not have foreseen that 
the technique would still be in wide use 
100 years later. Switching systems did 
take a major step forward with the 
opening of the first crossbar exchange 
in Sweden in 1926, but not until the 
highly reliable sealed reed contact was 
developed and reliable , computers 
became available in the 1960s did 
switching engineers have the con­
stituents for dramatically improving 
the design of telephone exchanges. 

The reed contacts, when placed at the 
intersection of an array of vertical and 
horizontal wires, form an efficient 
switching matrix while the computer 
forms a highly flexible control system 
in that it can be programmed to pro­
vide complex functions which can eas­
ily be changed. 

Although the first computers using 
solid-state components were much 
more reliable than their valve pre­
decessors, the computer for exchange 
control requires a different design 
approach than for processing data. 

A primary concern of the computer 
designer for scientific computations, 
payroll calculations or similar tasks is 
that the machine should never produce 
an undetected error. A complete 
breakdown, while financially embar­
rassing, is not catastrophic. The pro­
cessor which controls a telephone 
exchange, however, must have out­
standing resistance to complete failure, 
as even the smallest exchange in the 
United Kingdom has a design target of 
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Assistant Executive Engineers Russ Wangham and Chris Kearey collaborate while 
making a change to the program in the PUMPS using portable equipment. Eventually 
these changes will be made over data links from the remote central processor. 

no more than one catastrophic failure 
every SO years. 

In the early days there was much 
excitement over the enormous increase 
in control flexibility off�red by com­
puters, but it was soon realised that this 
could be achieved only by a large 
investment in manpower, both for ini­
tial preparation and for subsequent 
elimination of errors, the latter process 
continuing over many years. The pro­
vision of new facilities for customers 
was also an attraction, but the dif­
ficulty of defining simple procedures 
by which telephone users could invoke 
these facilities has proved to be a major 
obstacle to their early introduction. 

While new facilities are still of inter­
est, currently the major attraction of 
stored program control (SPC) is to 
improve, and reduce the cost of the 
basic service. In this respect, the ability 
to change the control program and the 
data stored in the exchange elec­
trically - and, therefore, remotely 
- minimises exchange visits, and the 
remote interaction capability with the 
further support of remote computers 
can be used to enhance maintenance 
and network management facilities. 

Additionally, by using components in 
the exchange which are compatible 
with those used in the computer indus­
try, benefits of larger production are 
gained. In particular, the use where 
possible of programmable corn-
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ponents - for e x a m p le,  micro­
processors - enables the same com­
ponents to be used for several different 
functions. 

As an adequately reliable processor 
was a relatively expensive part of the 
.exchange, early applications were to 
large exchanges where the cost could 
be spread over many thousands of cus­
tomers. In the UK, however, 60 per cent 
of the exchanges serve no more than 
1,000 customers, so in 1970 the Post 
Office Research Department .began to 
study the small exchange problem and, 
in particular, the design of a cheap but 
powerful control processor. 

The result was the partially uncom­
mitted mini-processor (PUMP)- so 
called because it could, if necessary, be 
tailored to other tasks. The processor 
consists of about 1,000 components 
and is capable of performing sequen­
tially all the logic necessary to set up 
calls at the peak traffic time in an 
exchange with 2,000 customers. When 
associated with a switch design using 
the reed relay for connecting speech 
circuits but electronic integrated cir­
cuits for all control functions, it was 
found possible to design an econom­
ically competitive exchange. 

Continuity of service being an essen­
tial feature of a telephone exchange, it 
was decided to subject the experi­
mental design to the rigours of oper­
ational service. By doing so, valuable 



experience would be gained on the 
maintenance procedures required for 
an SPC exchange. 

With assistance from staff in Eastern 
Telecommunications Region, the 
experimental exchange was installed 
adjoining the production TXE2 
exchange which serves the Post Office 
Research Centre at Martlesham. It was 
provided with connections to tele­
phones for 100 staff on the site, with 
junctions to and from the Group 
Switching Centre in Ipswich and with 
sideways junctions to the TXE2 for 
access to the rest of the site. 

The exchange thus forms part of the 
national network, with its own dialiing 
code, and has provided normal tele­
phone service since April 1976. To 
convey the exploratory nature of the 
design, and to provide a link with the 
aviation history of Martlesham Heath, 
the exchange is called Pathfinder. 

A microwave memory chip is reprogrammed by Technical Officer Mike Bloomfield from the 
paper tape master record. 

The processors controlling Pathfin­
der are arranged in a three-level hier­
archy. At the lowest level are a number 
of microprocessors which perform very 
simple tasks. Microprocessors can 
now, in fact, be constructed as a single 
component and associated with one or 
more storage components which, when 
programmed, define the function per­
formed by the unit. An example is the 
Pathfinder register. 

When a telephone user lifts his hand­
set, the looped-line signal is detected 
and one out of a pool of six registers is 
connected to his line by way of the reed 
relay switch block. The register returns 
dial tone and awaits the first digit of the 
required number. The digits can be 
signalled to the exchange in three dif­
ferent ways: the most common type of 
telephone connected to Pathfinder has 
a 12-button keypad which sends voice 

frequency signals to the exchange, but 
other telephones could have a standard 
dial or a keypad which generates high 
speed binary-coded loop-disconnect 
pulses. 

During the first few milliseconds of 
the line signal, the microprocessor 
associated with each register recognises 
the signalling system being used and 
thereafter obeys the relevant part of the 
signal interpretation software. This 
allows a mixture of telephones to be 
connected to Pathfinder and changed 
without any modification in the 
exchange. As the register· interprets 
each digit, it passes the information up 
the processor hierarchy. 

The second level in the hierarchy 
comprises a pair of PUMPS, which 
handle all the processes needed to set 
up a basic call. Although the com­
plexity - and, thus, the number - of 
components in a PUMP is relatively low,. 
the probable interval between failures 

Much of the data obtained from Pathfinder, such as billing information, can be stored on 
magnetic tape. Executive Engineer John Fox, who has prepared some of the programs, 
removes a reel of tape from the central processor. 

is only about one year. This is far from 
adequate for even a small exchange, 
and the two PUMPS therefore operate in 
a worker/standby mode to achieve the 
necessary reliability. 

Processing of a simple telephone call 
can be divided into a number of phases. 
The end of each phase is defined by the 
need for more information from the 
customer - for example, a further digit 
during the signalling phases or a clear­
ance signal from either customer dur­
ing the speech phase. During each 
phase several events have to occur in 
the exchange and each requires pro­
cessing activity from the PUMP. 

Each event requires messages to flow 
between PUMP and exchange equip­
ment. After the calling loop has been 
detected on a Pathfinder line, for 
example, at least 10 of these messages 
are necessary before dial tone is 
returned and the next customer action 
of keying a digit is awaited. The PUMP 

must carry out some processing as a 
result of each message, and this is 
achieved by one pass through its prog­
ram. Each pass is sufficiently fast to 
interleave all the processing required 
for the peak calling rate on a 2,000-line 
exchange so this can be done serially. 

Each pass through the program is 
further divided into five stages of pro­
cessing. Before each stage is started the 
processor sends a coded signal to a 
simple "watchdog" circuit telling it 
which stage is being entered and how 
long it expects to be occupied in it. If 

·the signal is not received, is received 
incorrectly or if the predicted time 
elapses without a further signal, the 
"watchdog" initiates a processor 
changeover. 

To ensure that the changeover 
equipment on Pathfinder is working 
correctly it is tested every night. This is 
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Executive Engineer Gerry Garwood demonstrates that with the aid of a visual 
display unit, diagnostic information held by the central processor can be obtained. 

carried out with the aid of a large, 
remotely situated, processor which 
forms the third, and highest level in the 
hierarchy. 

In addition to supervising changeov­
ers between the two local processors, 
there are a number of tasks more 
appropriate to a central processor 
whose ser\'ices can be shared between 
many small exchanges. Two classes of 
task are those requiring infrequently 

A faulty card in the Pathfinder exchange 
is removed and changed by Technical 
Officer Don Clark. 
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used programs, such as controlling 
supplementary services - for example, 
automatic alarm calls - and those 
requiring large amounts of storage, 
such as the translator for the Man 
Machine Language which simplifies 
communication with the system and 
protects it from inadvertent mis­
operation by the human. 

A task of particular interest is the 
automatic diagnosis of faults and cen-

Assistant Executive Eng ineer Jackie 
Hunter uses a 12-button keyphone 
connected to the Pathfinder exchange. 

tralised control of maintenance pro­
cedures. Pathfinder uses a low-cost 
computer-aided diagnostic system 
based on error collation which counts 
the occasions on which any error, or 
potential error, in exchange operation 
incriminates a particular piece of 
equipment. 

Error indications may result from 
detection equipment, such as that mak­
ing a continuity check on any path set 
up through the exchange, or from 
unusual events caused either by cus­
tomer action or by a fault. A single 
indication may not identify a faulty 
unit, and might not even be caused by a 

fault, but a succession of errors soon 
pro\'ides a more conclusive indication 
of a faulty component. 

A significant advantage of this 
method is that it is tailored to the ser­
\'ice received by the customer; the 
more often a fault could affect service, 
the more quickly it is detected. Where 
possible, of course, the multiple 
attempt and replicated equipment fea­
tures of normal exchange design pro­
tect the customer from a knowledge of 
such faults. 

Initial results from Pathfinder, while 
confirming that error collation is a via­
ble diagnostic tool for many faults, 
have shown that further interaction 
with the system is often necessary to 
determine the unit to be replaced. Such 
interaction is carried out remotely, 
using a visual display unit connected to 
the central processor, and the pro­
tection and assistance of the Man 
Machine Language is vital to this 
interaction. 

A further tool available is a simple call 
generator in the exchange, which can 
be remotely controlled to exercise any 
suspect unit. Eventually this call 
generator could be made available to 
the diagnostic software to assist in the 
automatic location of faults. 

Pathfinder has now provided daily 
service for 18 months with an average 
of four faults per month attributable to 
components and wiring, while two 
faults per month have been caused by 
software errors. This level of per­
formance has been achieved in the face 
of substantial ongoing development. 
The worker/standby security scheme 
using two PUMPS has proved extremely 
reliable and makes it a likely candidate 
for SPC exchanges in the United King­
dom network. 

Mr C. S. A. Smith is head of the section at Post 
Office Research Department responsible for 
processor and signalling techniques for small 
electronic exchanges. 
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J Fielding 
CENTURIES ago Bristol was one of 
Britain's major ports, with ships set­
ting sail for the Colonies and merchant 
vessels arriving daily. Today, with 
most important dockside work trans­
ferred to the coastal port of Avon­
mouth, Bristol and its man-made 
Floating Harbour have become less 
active for sea-going craft. 

Recently, however, a flurry of activ­
ity generated by the Post Office helped 
recapture a little of the adventure of 
former times. It involved teams of 
divers plunging into the murky, silt­
filled water alongside a causeway and 
swing bridge to determine whether 
steel ducts carrying new telephone 
cables could be safely laid across the 
harbour bed. 

The cables were necessary to meet 
future demands for service which will 
be made when the now run-down 
island area between the Floating Har­
bour and a channel known as the New 
Cut, is redeveloped for both business 
and residential accommodation. They 
have replaced two existing submarine 
cables of 75 and 150 pairs which have 
served the area well but which, as well 
as being of insufficient capacity to cope 
with further developments, have been 
damaged several times by ships. 

The Floating Harbour was created 
between 1804 and 1809 when the Cut 
was engineered. This left the old 
course of the River Avon as a 5 km long . 
area where the water level was main­
tained by lock gates. 

It was around this area that the 
City Docks grew, but eventually the 
land-locked position of the harbour 
inhibited further development and a 
new port was built in 1877 at Avon­
mouth, which gradually took over the 

An aerial view of part of Bristol Harbour, showing the island area (centre, bottom) 
to which the new telephone cables had to be laid from the telephone 
exchange (top). A section was laid under water, alongside the swing bridge (centre). 

Below: Cross-section of the swing bridge area showing the duct route. 
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functions formerly carried out by the 
City Docks. 

Because of its position in the heart of 
the city, the island area still has great 
potential. It is connected to the main­
land by no fewer than seven swing 
bridges and one suspension bridge. 
There is only one fixed bridge and this 
is at the end of the island furthest from 
the telephone exchange. The only 
practical telephone cable route there­
fore is underwater. 

The sales forecasters had calculated 
that about 1,600 additional connec­
tions would be required by 1979, rising 
to more than 3,000 over the next 20 
years. The most economical way to 
provide for this anticipated growth was 
obviously by the installation in stages 
of cable in steel ducts, welded into con­
tinuous lengths, to link the island to 
the mainland. The problems were how 
it could best be done and where. 

The swing bridge at Prince Street is 
only 500 m from the telephone 
exchange and it was logical to carry out 
an underwater survey to determine the 
practicability of placing ducts across 
the mouth of the bridge. The channel 
under the bridge is 13 m wide and 7 m 
deep. The bridge itself is set into a 
stone-built, two-lane causeway linking 
the harbour walls which are 62 m apart 
at this point. 

At the bottom of the harbour close 
beside the causeway is Milne's Culvert, 
a large cast-iron pipe, 1.5 m in diame­
ter. This was laid in 1835 to carry flood 
water and sewage to the tidal waters of 
the Avon where it flows through the 
New Cut. The culvert is still in use, 
although its function as a sewer will 
shortly cease. 

The diving team's inspection opera­
tions were hampered by a complete 
lack of visibility and layers of silt, but 
long steel probes were used and these 
established that it was possible to lay 
ducts along the top of the culvert in 
front of and below the mouth of the 
swing bridge channel. 

Special mild steel duct of 100 mm 
internal diameter, protected inside 
againsr corrosion by a coating of 
epoxy-resin paint and outside with an 
external cladding of polyethylene, was 
chosen. The sections of duct could be 
securely welded together to form a 
water-proof joint, and continuity of the 
cladding was ensured by a carefully 
applied wrapping of plastic tape. 

Al though the 20-year forecast indi­
cated that two ducts would be suffi­
cient, it was considered that two more 
would not appreciably add. to the cost 
once the eq uipment, boats and men 
had been assembled. The alternative of 
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The first duct length being towed across the harbour from its assembly point. 

providing extra ducts in the future 
would have been much more costly. 

The plan was to construct a manhole 
at the top of steps leading down to the 
water on the northern side of the har­
bour and to run the four welded duct 
lengths from the manhole and under 
the steps to slant down into the water 
tightly against the causeway wall, one 
above the other. 

The ducts were to curve gently below 
the entrance sill of the swing bridge 
channel and rise more steeply against 
the southern section of the causeway, 
entering the southern section of the 
harbour wall above the water level at an 
angle of 25 deg through drilled holes. 
Inside the wall they would link with 
land section ducts. 

The underwater duct was welded in�o 
75 m lengths and each length was sea­
led by rubber expansion plugs fitted 
with air valves and filled with compres­
sed air to check there were no leaks. 

Floats were attached at 5 m spacings 
to the first duct length and then, with­
out removing the expansion plugs, this 
was carefully lowered into the water 
and floated across towards the swing­
bridge. When the Harbour Master was 
able to confirm that shipping through 
the bridge had ceased, the duct length 
was towed into position across the har­
bour entrance. 

One end was taken through a hole 
made under the steps ori the northern 
side and hauled up a gently sloping 
trench to the manhole position. The 
other end was secured opposite the 
hole prepared for it in the southern wall 
of the harbour. The expansion plugs 
were removed and the ducts flooded. 

Because steel ducts are flexible the 
divers, using weights, were able to 

push the central sections to the bottom 
of the harbour. At the same time the 
southern end was held close to its pre­
pared hole in the wall. When the incli­
nation caused by the lowering of the 
central section reached 25 deg it was 
possible to pull the end through, ready 
for connection with the land section 
of the duct. 

The other duct lengths were similarly 
dealt with and allowed to settle for two 
days. All were then sealed into the 
trench in front of the harbour entrance 
by layers of bags of concrete placed 
over them up to the level of the sill. 
Special U-shaped brackets of mild 
steel, with self-locating clips to prevent 
them opening out, had been designed 
to hold the four steel ducts against the 
causeway wall. These were placed by 
the divers around the ducts and bolted 
to the wall. Most of the water was then 
pumped out, and the ducts were dried 
out satisfactorily by drawing a mandrel 
and brush through each duct. 

Today the harbour is used mainly by 
small craft, and to shield the ducts for a 
suitable distance out from their entry 
points into the water, elm wood fen­
ders were bolted on to the causeway 
wall above the ducts. 

So far a 1,600-pair cable, 66 mm in 
diameter, has been drawn into one of 
the ducts and instalJation was entirely 
satisfactory. Currently the island is still 
being cleared, but Bristol Telephone 
Area is now well prepared ro meet the 
demands for telephone service which 
will arise in future years. 

Mr J. Fielding is an Assistant Executive 
Engineer in the External Planning Group 
of Bristol Telephone Area. 
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WITH flight paths from both Heath­
row and Gatwick airports extending 
deep into its territory, and the world's 
l a r g e s t  a e r o n a u t i c a l s h o w  a t  
Farnborough an annual event, it i s  lit­
tle wonder that Guildford Telephone 
Area is highly conscious of the need to 
provide speedy emergency telephone 
facilities at any point, however remote. 

For many years a 15-cwt van, mod­
ified to enable six acoustic hoods with 
ready-fitted telephones to be fixed on 
the outside of the vehicle, has filled the 
bill. By being available to speed to the 
scene of, say, an air disaster or a major 
railway accident and running out cable 
links to the nearest connecting point in 
the telephone network, it was ready to 
provide on-the-spot communications 
facilities for use both by the emergency 
services and survivors. 

Now it has ·been replaced by a new 
purpose-built trailer unit offering six 
"kiosks" and a more sophisticated ser­
vice. Built by a Hampshire firm, the 
unit's interior has been fitted out by 
various groups in the Guildford Area. 

The decision to consider a trailer unit 
was made when the original van 
became due for replacement. Apart 
from its somewhat untidy appearance, 
it proved a costly investment as tax and 
insurance, as well as normal depre­
ciation charges, had to be taken into 
account. It also meant an operational 
vehicle was off the road for a large part 
of its life and when, in fact, it was used 
for non-emergency purposes a radio 
unit had to be provided to ensure that it 
could be speedily recalled if necessary. 

One of the main advantages of a trailer 
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unit as an emergency vehicle was that it 
would not only cut tax, insurance and 
maintenance bills, but could also be 
designed for other, revenue earning, 
purposes. Support from the Regional 
Motor Transport Officer of South 
Eastern Telecommunications Region 
led to the Operational Programming 
Department at Telecommunications 
Headquarters sponsoring a com­
petitive contract, based on Guildford 
Area's design, and the trailer unit was 
delivered to the Area's workshops in 
May for final fitting. 

The basic structure comprises a steel 
chassis supporting a solid wooden floor 
on which is mounted a troughed 

aluminium shell lined with plywood. 
Window and door arrangements were 
selected from standard stock, and 
interior divisions were fitted to provide 
the six telephone kiosks and a lockable 
workshop/storeroom. A removable 
door enables the kiosk units to be:: 
reduced to two or four, depending on 
the requirement. 

The upper portions of the kiosk units 
are lined with acoustic tiles and light 
fittings are provided, their controls 
being sited in the storeroom. Each 
kiosk has a permanently fixed standard 
call office parcel shelf unit. Two sets of 
closely fitting custom-built backboards 
are available, one fitted with a coinbox 
and one with a non-coin box wall-type 
telephone. One set is retained in situ in 
the kiosks and the alternative boards 
are housed in the storeroom. 

All telephones are terminated on 
plugs with the corresponding jacks 
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fixed to the wall lining board but 
located centrally behind the back­
boards for security. Permanent wiring 
from the jacks is concealed in the cor­
rugations of the trailer body and from 
there by way of skirting trunking to a 
connection block mounted in the 
storeroom. 

All interior surfaces not covered by 
acoustic tiling are covered with 
melamine sheeting with a woodgrain 
finish. The fluorescent lighting is fed 
from a battery in the storeroom, but 
alcernative switching enables an exter­
nal 12-volt source, such as the towing 
vehicle battery, to be used. The 230-
volt lighting circuit is supplied by way 

Left: In the new trailer 
unit, Technician Norman 
Hawkins prepares to remove 
a coinbox telephone 
from a 'kiosk' and replace 
it with a wall type 
non-coinbox telephone. 

Below: Mr Neil Smith from 
Guildford workshops fits 
the terminal block in 
the unit's storeroom. The 

�P--- alternative wallboards and 
ieleprinter can be seen. 

of a mains consumer unit which also 
provides an outlet for a standard car­
type charging unit to maintain the 
fixed battery. 

Cable access for the telephone ser­
vices, the mains power feed and the 
external 12-volt supply is through 
bushed holes in the trailer floor to the 
connection block, the consumer unit or 
a changeover switch which is located in 
the battery circuit. 

The storeroom is sufficiently large for 
several lightweight cable drums, and 
two are normally kept on the vehicle, 

one being mounted on a drop-wire dis­
penser. An additional 13-ampere soc­
ket has also been fitted in this room and 
some floor strengthening has been pro­
vided so that a teleprinter can be 
installed. 

In the event of an emergency the 
trailer can be moved to the spot by any 
Post Office vehicle with towing capac­
ity. For this use backboards with non­
coinbox wall-type telephones would be 
fitted in the kiosks so that telephone 
facilities for the emergency services 
and survivors would be available as 
soon as access to the network could be 
provided. Any available calling 
equipments in the telephone exchange 
could be utilised as payments for such 
calls would not be required. 

If, after the initial emergency, service 
was required by the Press, the coin box 
units could be substituted for some or 
all of the wall-type telephones and by 
changing to coin and fee checking ter­
minations in the exchange, payphone 
facilities could be offered. If the 
emergency authorities required 
extended service, either call box or 
non-payment service could be made 
available on a standard temporary ser­
vice basis in units of two, four or six 

telephones. 
The trailer has already been used at 

several local functions to provide 
public call office facilities, and current 
indications are that it will provide a 

reasonable measure of income to offset 
the capital and maintenance costs that 
have been incurred in both the unit's 
development and its availability for 
emergency purposes. 

Mr A. E. Luck is Deputy General Manager 
in Guildford Telephone Area and 
was responsible for the development 
of the emergency vehicle. 
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Capital way 
of keeping 

in touch 
PR Clark 

Following successful trials in the 
Thames Valley, the Post Office has now 

introduced a radiopaging service centred on 
London and covering 900 square miles of the surrounding area. 

THE PROBLEM of contacting people 
on the move has taxed the ingenuity of 
mankind for centuries. When the 
pyramids were being built, for 
instance, no doubt key people had to be 
found and the solution was probably to 
have hundreds of runners despatched 
in all directions. In more recent times 
town criers, factory hooters, bells, 
lights, loudspeaker systems, rockets 
and minor explosions have all been 
used to indicate to someone, some­
where, that they are wanted. 

Effective though some of these 
methods may have been, the noise and 
the general chaos created, as well as 
their limited range, have restricted 
their applications. Obviously a more 
sophisticated means was needed for 
widespread use which would do the job 
just as well. 

Clearly the answer lay in the ever 
quickening pace of technological 
development and during the late 1960s 
the Post Office became interested in 
the wide area selective "paging" sys­
tems being installed in North America. 
These utilised radio propagation from 
a number of strategically sited trans­
mitters to activate small receivers 
(pagers) carried by the required per­
sons, and a particular attraction was 
that access to the system was possible 
by means of the public switched tele­
phone network (PSTN). A simple 
number quickly dialled would alert the 
required person by causing his pager to 
emit an audible tone or "bleep." He 
would then make a telephone call to a 
pre-arranged number. 

Meanwhile the British public was get­
ting its first glimpse of the potential of 

paging systems as a result of television, 
the "Emergency Ward 10" programme 
being a classic example. Writers realis­
ing the dramatic "Will they be able to 
reach him in time" possibilities of hos­
pital life, exploited the role radiopag­
ing could play and in doing so educated 
a large number of people into the value 
of this method of communication. 
From there it was only a short step for 
industry to accept that the principle 
would hold good for them. As a result 
on-site systems proliferated. But there 
were major drawbacks compared with 
the system the Post Office was develop-

ing. They were only useful within a 
relatively small area - usually the site 
occupied by the organisation - so the 
problem remained for the person wish­
ing to leave the building or area in 
which he worked and yet remain in 

close touch. 
By 1968 the Post Office had assem­

bled sufficient information for a mar­
ket survey to be carried out. Results 
were encouraging and showed there 
was a need for wide area paging in the 
United Kingdom. The next step was 
the provision of a trial system in an area 
which contained as many of the classes 

At the Zone Transmitter Control (ZTC) in Central London, Technical Officer 
Ian Harrington checks the tone on a signal from a transmitter in the northern suburbs. 
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of customer as possible within the 
known pager market. 

In February 1973 the Thames Valley 
radiopaging system was introduced, 
covering an area of some 900 square 
miles (See Telecommunications Jour­
nal, Winter 1972/73). It soon became 
apparent that the service was highly 
popular and the Post Office introduced 
the Londo.n Radiopaging Service last 
December. 

Although the Thames Valley and 
London coverage areas are of similar 
size geographically, the respective 
populations of 600,000 and 8,000,000 
mean that the London system must 
have a considerably larger capacity, 
which is achieved by means of a fast 
signalling system capable of handling 
the calls generated. Consequently, 
even though the basic principles are 
alike, the London system incorporates 
many engineering features which are 
significantly different. 

The London system was designed to 
have a capacity of up to 100,000 paging 
numbers and allowed for a number of 
different types of proprietary pagers to 
be used to safeguard supplies and pro­
vide competition between manu­
facturers. It was also stipulated that 
pagers should be able to operate at a 
transmission rate of at least four to five 
calls per second and, to permit easy 
pager replacement, it should be poss-

1ible to give a pager any number within 
the numbering range of the service. 

It was important, too, that paging 
calls should be able to be dialled from 
any subscriber trunk dialling (STD) 

exchange in the UK and that the holding 
time for any paging call should be very 
short. Finally, the defined reception 
area should result in a reliability of 
more than 95 per cent of"within build­
ing" calls being received correctly, 
even at the boundaries (most other 
parts of the area are better than this). 

Manufacturers offering pager designs 
to the Post Office have to meet 
demanding requirements. The pager 
must be robust enough to withstand 
being dropped on a concrete floor but 
should be light and small enough to be 
carried easily. It should also, despite all 
the man-made electrical noise gen­
erated in a city, be able to receive well 
over 95 per cent of all calls made to it 
and without an external aerial. Energy 
consumption should be low enough to 
ensure that the small primary cells pro­
viding its power will last for between 
two and three months under normal 
conditions of use. 

The London radiopaging system 
consists of a number of different 
equipments accessible over the PSTN 
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For men on the move . .. A building site planning engineer ensures he keeps in touch 
by having his radiopager at his fingertips ... 

using a unique STD code: Namely, 
there is the paging control equipment 
(PCE) which contains a processor and 
disc memory store; an administrative 
centre (the Radiopaging Centre) 
equipped with visual display terminals 
(VDUs) incorporating keyboards for 
updating the customer information 
stores in the PCE; a zone transmitter 
control (ZTC) for interfacing the PCE with 
the radio transmitters and for pro­
viding full supervisory and test 
facilities for lines and transmitters; a 
dedicated network to link the ZTC to the 
transmitters, and, finally, a number of 
transmitters mostly sited in built-up 
areas where maximum signal strength 
is required to penetrate buildings. 

To ensure reliability, the terminal 
equipment is duplicated so that the sys-

tern is constructed in similar halves. 
Normally, traffic alternates at two.­
minute intervals between the halves, 
but in the unlikely event of a failure the 
serviceable half can- take the full load. 

A customer anywhere in the country 
can contact his local telephone sales 
office to order one or more pagers. 
Provided he already has telephone ser­
vice - necessary for the accounting 
procedure - an advice note will be 
issued and forwarded to the Radiopag­
ing Centre. Before a pager is delivered 
to the user its codeword is entered into 
the terminal, via the Radiopaging 
Centre's VDU, together with the paging 
number it is associated with. 

The paging number is in 10-digit STD 

form. The first four digits route the call 
to the terminal and the last six digits 



. . . Within a minute or two of his radiopager "bleeping" a travel bound City businessman 
stops his taxi at the nearest telephone kiosk and responds to an urgent call. 

identify a particular pager. The ter­
minal, on receiving a dialled number, 
checks it against a list of registered 
numbers. Assuming the number is 
valid, the associated pager codeword is 
placed in a call queue and a . short 
recorded announcement is played back 
to the caller to tell him that the paging 
call has been accepted. The telephone 
handset can then be replaced. 

At intervals of no more than two 
minutes, the contents of each call 
queue are passed to the ZTC by way of a 
1,200 bit/s Date! link. The ZTC is cap­
able of rec;ognising the type of pagers to 
be signalled - pagers of the same type 
being placed in the same batch - and 
generates the appropriate codes and 
then forwards them onwards to the 
radio transmitters. 

The introduction of paging through­
out London is setting new standards of 

·efficiency and the business world is 
becoming alive to the fact. Without 
paging most people leaving their place 
of business have no real method by 
which they can be found. Even if they 
tell people where they are likely to be at 
a given time, the elapsed time to find 
them can be substantial and may be 
measured in hours rather than 
minutes. With radiopaging the need to 
make checking in calls disappears. 
Users of the London system can have 
two numbers connected to their pager 
which will emit two alternative bleep 
patterns to indicate different meanings 
to the user. 

To market the service effectively it is 
necessary to know why people want 

radiopaging. Be it a surgeon who is 
needed to operate or a plumber called 
in to fix a· sticking ball-cock, the whole 
idea is to save time. And it is a par­
ticularly vital sort of time in the cus­
tomer's terms. For some users, saving 
vital time will save money, for others it 
will make money - it can even help to 
save lives. 

In City financial circles, bankers, 
stockbrokers, insurance underwriters, 
and commodity market dealers can be 
found by their principals in time to 
make an effective contribution to a par­
ticular deal - saving time in this case 
means making money. Companies 
with service staff on the move around 
�ondon can find them quickly and 
divert them to other locations: saving 

· time in these circumstances saves 
money. 

There are also many other advan­
tages. Outside sales staff can be found 
quickly and effectively to deal with 
urgent situations; medical personnel 
attached to major hospitals, general 
practitioners and veterinary surgeons 
no longer need spend a large prop­
ortion of their lives close to a tele­
phone, and security personnel, elec­
tricity, gas and water staff can be 
alerted when emergency situations 
arise and demand prompt attention. 

There is, also, a wide range of social 
benefits to be gained from the use of 
radiopaging. Couples with young chil­
dren are able to leave their paging 
number with the babysitter and wives 
can bleep their husbands at the pub or 
club to say "Dinner is ready". 

Obviously, the demand for a paging 
service is not confined to London and 
the Thames Valley but exists wherever 
people depend on communications in 
their business and social activities . 
_The future could see the estab-

lishment, over a number of years, of 
new service zones based on centres of 
population) with in-fill ZTCs being pro­
vided at less populated areas. Sixteen 
PCEs would supply sufficient capacity 
for more than a million pagers and cus­
tomers should be able to choose 
whether, for example, they want to be 
paged in one zone or, for a slightly 
higher rental, in two or more zones. 

On the whole, there certainly seems 
little doubt that in future the verb "to 
page" may take on as much meaning as 
"to ring" does at present. 

Mr P. R. Clark is a Senior Sales 
Superintendent in Telecommunications 
Marketing Department responsible for 
the marketing aspects of radiopaging. 
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Calls 
Vil I iers/Hal ifax 

go faster 
ithShell � 

She I I Centre 
London 

A UNIQUE private telephone service 
is speeding calls across the Channel 
between staff in a major group of oil 
companies. The facility enables desk­
to-desk dialling, without operator 
assistance, for some 6,500 extension 
users at Shell offices in London and 
their colleagues working in Holland. 

It is the first time that the Post Office 
has provided direct extension­
to-extension dialling between �wo pri­
vate networks over privately rented 
international circuits. Its introduction 
resulted from a request by Shell Inter­
national for facilities to interconnect 

the Royal Dutch/Shell group's offices 
in London and The Hague and, at a 
later stage, their national networks. 
The group now estimates that their call 
connection times between the two 
countries are as much as 25 per cent 
faster. 

To meet the requirements, a total of 
24 circuits were provided between the 
Shell Centre in London and the 
group's offices in The Hague, with ini­
tial access being limited between these 
two points. The service has, however, 
been progressively extended via The 
Hague to provide direct links to other 

Some of the circuits provided for Shell's desk-to-desk dialling service cater 
for the Confratel facility in which up to 10 people at the Shell 
Centre in London can hold telephone conferences with colleagues in The Hague. 
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The Hague 

Rijswijk 

Rotterdam 

offices in Amsterdam, Rijswijk, Rot­
terdam and Pernis. A further three cir­
cuits in each direction have .also been 
ordered to cater for increased traffic. 

With the new service an extension 
user, say, in London who wishes to call 
a colleague in The Hague first dials two 
digits to gain automatic access to the 
distant private exchange and, on. 
receiving a dialling tone, then dials the 
required extension number. Pre­
viously, the caller dialled two digits 
simply to contact the PABX operator in 
Holland, who then connected the call. 

In addition to speech, two other 
facilities have been incorporated on 
some circuits. One caters for Confratel, 
Shell's own telephone conference facil­
ity for up to 10 people at the Shell 
Centre and a similar number in The 
Hag.ue, while the other provides four 
telegraph channels in each direction. 
The speech circuits are also available as 
fall back for dedicated data circuits. 

As an international service of this 
kind had never before been provided 
by the Post Office, a number of prob­
lems had to be resolved. Early dis­
cussions between the Post Office and 
the Netherlands Administration, for 
example, showed that transmission 
constraints and the limitation of the 
existing private automatic branch 
exchanges (PABXs) to two-wire switch­
ing would make it impossible to pro­
vide full desk-to-desk dialling. 

Agreement was reached to limit the 
service initially to extension users on 
the Shell Centre PABX and those at the 
Dutch offices mentioned earlier. Mr P. 
E. Carter, of the Post Office's External 
Telecommunications Executive (ETE), 
liaised with the Netherlands Administ­
ration during these negotiations and 
Mr G. E. Brett, General Manager of 



London's South Central Telephone 
Area, liaised with Shell. 

The main point to be agreed was the 
form of signalling used, as no inter­
nationally agreed standard policy 
existed for dialling over privately 
leased international circuits from the 
United Kingdom to other European 
countries. Various forms of signalling 
were considered, and it was decided to 
use ss AC9, a system normally used only 
within the Public Switched Telephone 
Network. 

Following a successful trial, carried 
out over two circuits between the Shell 
Centre and The Hague to prove the 
compatibility of the two systems, Shell 
ordered 24 circuits an.d it was agreed to 
go ahead with provision and circuit 
design work. Planning and circuit 
design for the equipment at the Shell 
Centre was carried out by South Cen­
tral Area, while similar work at The 
Hague was done by the Netherlands 
Administration. 

Two ss A0J relay sets used in The 
Hague for the trial were supplied by 
the Post Office, but the Dutch used a 
modified form of its own equipment 
for the actual service, one modification 
being the addition of a 2,280 Hz signal 
receiver. The PABX at The Hague is, in 
fact, a Philips UB 49A - a form of 
common-controlled PABX with registers 
controlling the operation of high-speed 
uniselectors. 

The PABX at the Shell Centre in Lon­
don is a Plessey ATE pre-standard No 4, 

and there was no space available for 
additional apparatus racks. Two racks 
carrying unused apparatus were there­
fore stripped and altered to take the ss 

AC9 relay sets and associated PABX relay 
set�. To provide for satisfactory 
maintenance facilities, test jack access 
was provided on the racks on the 
four-wire and two-wire sides of the 
relay sets. Part of the design work 
included alarms, oscillator fail­
detection and an automatic oscillator 
change-over facility, as well as mod­
ifications for the relay sets to ensure 
complete compatibility. 

A short time-scale between the start of 
planning and the target date for oper­
ation meant that design work and 
actual installation had to go hand­
in-hand. During the latter stages there 
was close co-operation between the 
staffs of South Central Area, ETE and 
The Hague in testing equipment and 
circuits, and use was made of Shell's 
Confratel facility at various stages for 
discussions between the two Administ­
rations. 

The international portion of the cir­
cuits - that is, between International 

The message switching centre at the Shell Centre, which is connected to similar 
equipment in The Hague by way of telegraph channels superimposed upon the dedicated 
speech circuits for the desk-to-desk dialling facility. · 

Maintenance Centres (1Mcs) - are to 
International Telegraph and Tele­
phone Consultative Committee (ccnT) 
standards, while from the IMCs to the 
Shell Centre the circuit is to Engineer­
ing Performance Specifications. There 
is no equivalent specification for pri­
vate circuits in Holland, but the circuit 
to Shell's offices in The Hague from 
their IMC is to similar standards as the 
British specifications. 

Maintenance of the Confratel and 
telegraph equipment is Shell's respon­
sibility, and South Central Area main-

Barry Metcalfe, a Technical Officer 
in London's South Central telephone Area, 
checks an incoming circuit from The Hague 
on the apparatus racks at the Shell Centre. 

tain the PABX and ss AC9 relay sets. Con­
trol stations for the international leased 
circuits are in accordance with cc1TT 

recommendations, which means that 
the Holland-to-UK circuits are con­
trolled by The Hague, while those in 
the other direction are controlled by 
London. The compilation of mainte­
nance procedures, also broke new 
ground with Mr G. Blaxall, of ETE, 

preparing fault reporting and locating 
procedures as well as obtaining agree­
ment from all maintenance groups. 

Having expressed their delight with 
the new desk-to-desk dialling facility, 
Shell are now looking forward to the 
next stage when it can be extended 
both into the UK network and beyond 
Holland to other European countries. 
This can only be satisfactorily achieved 
by establishing four-wire switching at 
the Shell Offices in London and The 
Hague, but preliminary discussions 
have taken place and the group hopes 
to be able to finalise its plans soon. 

Other international organisations are 
also interested in the desk-to-desk 
facility. This first development could 
therefore be the forerunner of a stan­
dard for international dialling over 
similar privately leased networks. 

Mr S. C. N. Balls is Head of Customer 
Works Division in London's South Central 
Telephone Area, and has overall 
responsibility for provision aspects of 
all complex customers' installations 
in the Area. 
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The satellite earth station at Eik in west Norway. 

Mr Gordon McCallum, until recently a Technical Officer in Scotland West 
Telephone Area, spent a year in Norway on a staff interchange 

scheme between the Post Office and the Norwegian Administration. 
In this article, Mr McCallum, now an Assistant Executive Engineer in Edinburgh, 

describes how telecommunications services in that country have 
developed in recent years. 

WITH temperatures often plum­
meting to -60 deg c and blizzards leav­
ing isolated areas snowbound for weeks 
at a time, the telephone is of particular 
significance to many of the people who 
live in the frozen grip of a Norwegian 
winter. Almost three-quarters of the 
country is covered by mountains, and 
with most of the remainder being dense 
forest, small pockets of population 
have tended to develop around the 
coastal areas. 

Norway's extreme climate, therefore, 
together with its rugged geography and 
scattered four million population, have 
been major factors in shaping the coun­
try's telecommunications network. 
Radio links are used on a wide scale, 
especially over highland routes where 
winter maintenance on snow and ice­
covered line plant would be expensive, 
if not, in many instances, impossible. 
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About 66 per cent of all trunk calls are 
connected by radio links. Small 
c r o ssbar exchanges have been 
developed for use in remote com­
munities to meet the need for ser.vice as 
modern as that provided in large 
centres. There are 2,900 telephone 
exchanges, which is relatively high in 
comparison with the total of nearly one 
million connections. A fifth are manual 
exchanges and serve l 0 per cent of the 
country's subscribers. 

The country's telecommunications 
Administration, Televerket, operates 
profitably but as little as two years ago, 
its telephone penetration was only 35 
per cent per head of population. Sub­
scriber trunk dialling is available to 83 
per cent of customers, and complete 
STD is envisaged by the early 1980s. 
International telephone facilities are well 
developed, with access .available to a 

total of 188 countries and territories. 
Of these countries, 63 can be directly 
dialled by the operator in Oslo while 68 
per cent of customers have IDD facilities 
to another 21 countries. 

Modernisation of the system began in 
the late 1950s with the introduction of 
Standard Telefon and Kabel's com­
mon control crossbar exchange which 
replaced older electromechanical sys­
tems. Later came Ericsson's common 
control crossbar exchange in various 
forms, there being a transit group 
switching centre, a large exchange, and 
a small exchange which has been 
widely used to replace small, remote 
exchanges serving between 30 and 90 
customers. 

There is a telephone waiting list of 
more than 36,000. The area with the 
highest waiting list is Oslo where large 
exchanges usinz rotary switches are to 



be replaced by stored program con­
trolled (sPc) exchanges with reed relay 
switching. The first SPC exchange with 
8 ,OOO customers was opened in 1975 
and two more will be in service this 
year. Its opening also marked the 
introduction of a field trial for push­
button telephones. 

Another type of SPC exchange is also 
under construction in Oslo. This is a 
multi-computer controlled transit 
exchange using code-switches for 
switching and can be used for national, 
international and inter-continental 
connection. It will be used in con­
junction with the existing international 
switching centre. 

As well as maintaining its many radio 
links, Televerket is also responsible for 
maintenance of the Norwegian Broad­
casting Company's 44 transmitters, 
622 booster stations for television, and 
42 transmitters and 265 booster sta­
tions for FM radio. The television, FM 
radio and microwave equipment is 
often situated at the same stations, and 
these constitute the most difficult 
maintenance duty in Televerket, espe­
cially during winter when access is 
often possible only on skis or snow 
shoes, or even by helicopter. 

In the near future, work will begin on 
the computer control of switching and 
distribution of radio and television pro­
grammes. The switching will take 
place at Tryvanns Tower in Oslo, 

which is a mini-equivalent of the Post 
Office Tower in London. 

Pulse code modulation over radio 
links was introduced in 1969 with 
24-channel PCM being fed over 13 GHz 
radio systems. The advantage of a 
greatly enhanced capacity over radio 
links has now Jed to 120-channel PCM 

being transmitted at 8.44 Mbit/s. 
Much higher capacities are envisaged, 
and 480-channel PCM over radio should 
be in operation this year. Transmission 
systems of up to 12 MHZ are also in use 
and, in 197 5, 24 per cent of trunk calls 
went over coaxial cable links. 

While annual telegram traffic has 
halved since 1965, to about 1.5 million 
items, telex traffic has almost trebled to 

Women have been employed as 
technicians in Norway for some years. Here 
two are at work on a distribution pole. 

about 36 million chargeable minutes. 
All inland telex traffic and 94 per cent 
of international traffic to 40 other 
countries is now automatically 
switched. Developments in the field of 
telex exchanges are equally as 
advanced as in telephone exchanges, 
and the first SPC telex exchange opened 
in 1975. 

After a trial period of six years, a telex 
service using radio transmission was 
introduced in 1971. Three years later 
radio telex was used in communication 
to and from 10 oil drilling platforms in 
the North Sea as well as shipping. 
Manning and maintenance of 15 
maritime radio stations, and the 
maintenance of 10 which are remotely 
controlled is the responsibility ofTele­
verket. Work is being done to convert 
manned stations to remote control. 

After eight years of Date! operation, 
there are now 2 ,200 customers' mod­
ems - equipment which provides the 
interface between a telephone line and 
data terminal equipment - in the net­
work, which operate over systems from 
100 bit/s to 48 kbit/s. Plans are under 
way for a data communications net­
work between the major towns in 
Norway, with eventual extension to 
other Scandinavian countries. 

Norway became the first country in 0 

A snowmobile is used to take transmission 
maintenance staff up to Sogndal 
television radio and microwave station 
situated 1, 168 m above sea level. 

17 



Western Europe, and the fifth in the 
world, to use satellite communications 
on a national basis with the intro­
duction of Norsat, a system providing 
communications from the mainland to 
oil platforms in the North Sea. The 
earth station is at Eik in west Norway. 
The Norwegian Administration now 
plans to extend its satellite com­
munications to Svalbard in the north­
ern part of the country. 

A car radiophone service was intro­
duced in 1966 and the whole of Norway 
is now covered by 104 VHF base stations 
which last year carried 1.5 million calls 
from 9,000 customers. At present, the 
system is operator connected, but 
plans have been prepared for a com­
pletely automatic system which should 
be in operation by about 1980. 

Televerket is small in comparison 
with, for example, the British Post 
Office, but it has continued to develop 
its systems and thus keep abreast of 
other leading nations. The cost, how­
ever, is reflected in the high level of 
customers' charges. The installation 
and connection charge for a telephone, 
for example, is £360, £240 of which is a 
loan that Televerket uses as capital. 
This accumulates at 6.5 per cent inter­
est per year for the customer and is 
repaid when the line is ceased. 

Rental varies according to the number 
of customers in the local area. As a 
customer in a small community has 
access to fewer telephones for the cost 
of a local call than in a large exchange 
area the rental is cheaper, being cal­
culated on a sliding scale. 

Until 1974, local calls in all periods 
cost 7Vzp for unlimited time. To try to 
ease the busy-hour load and spread 
traffic to off-peak· periods, a 7Vzp 
charge for three minutes was intro­
duced for local calls between 8 am and 
S pm from Monday to Saturday. Trunk 
calls have a flat rate of 7Yip for 45 sec­
onds on distances up to SO km, and 
7Vzp for 22Vz seconds over that dis­
tance. Local and trunk calls from coin­
boxes are charged at similar rates. 

Most Norwegians consider the tele­
phone to be expensive, and a com­
parison is often drawn with the 
neighbouring Swedish telephone sys­
tem, which is one of the cheapest in the 
world. Despite this, however, Tele­
verket's total of about 900,000 cus­
tomers is growing at a rate of about 
30,000 per year as the telephone 
becomes more and more of a necessity 
to many people living and working in 
remote areas. To others it has become a 
convenient luxury. 
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Buzby, who during the past year 
or so has become a household name 
as the symbol of Post Office 
Telecommunications, has been on 
migration. Throughout August and 
September he temporarily flew these 
shores to be on the road to Sydney, 

. Australia, carrying the message that 
phoning Britain 'would make someone 
happy'. 
Buzby was, in fact, taking part in the 
mammoth 30,000 km London to 
Sydney rally. He was prominently 
featured on a 127SGT Mini sponsored 
by Post Office Telecommunications 
and driven by Mike Dicken, producer 

and motoring editor with BBC Radio 
Oxford. 
This year's rally, sponsored by 
Singapore Airlines, was the longest in 
the history of the sport and featured 
about 80 cars racing through 17 
countries. 
For the real enthusiast reports 
on the rally were available by telephone 
from recordings made by rally 
headquarters staff in London. 
Information, available 24 hours a day, 
seven days a week was updated 
regularly, providing details of the 
leading positions, retirements and 
general information. 



Following injection of a tracer gas into an 
air-pressurised cable, Technical Officer 

Erick Brock uses a detector 
gun to check for leaks. 

When there's trouble 
in the air M Doherty 

New methods of locating 
air leaks in Post Office 
telephone cables which 
are pressurised with dry 
air to keep out water 
are helping to reduce the 
lengths of faulty cable 
needing replacement. 

WATER has always been a common 
enemy of all types of Post Office tele­
phone cable. Its ingress at cable sheath 
defects has caused countless break­
downs in service owing to reductions in 

insulation resistance which can result, 
for example, in loss of power and over­
hearing other conversations. 

Some years ago, however, an impor­
tant countermeasure was taken when it 

was decided to pressurise all the high­
grade cables which comprise Britafo's 
200,000 km trunk and junction net­
work, as well as large cables in the even 
more extensive local telephone net­
work. By pressurising the cables with 
dry air it is possible not only to prevent 
water entering but also to detect a 
break in the cable sheath. 

When a trunk or junction cable is laid, 0 
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dry air is pumped into it at a pressure of 
620 millibars (9 lb per sq in). This 
�peration is carried out at the tele­
phone exchange or repeater station by 
means of a special tube attachment. 
The air is then sealed in the cable. 
Because of the complexity of the local 
network, however, it is not possible 
economically to achieve a 100 per cent 
airtight system, so dry air is fed con­
tinuously into the local cables from the 
exchange. 

The high cost of these operations is 
justified by the fact that leaks can be 
detected at an early stage before they 
have a major effect on telephone ser­
vice. This is achieved by monitoring 
the level of air pressure in all cables at 
telephone exchanges and repeater sta­
tions using both flowmeters and pres-
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·sure gauges. In remotely situated parts 
of the network pressure-sensitive con­
tactors and alarmed pressure gauges, 
remotely linked to exchanges, are used 
for this purpose. 

If a leak occurs in the cable 
sheath - indicated by excessive flows 
of air to the ea ble or by an alarm being 
activated at a terminal station from a 
remote pressure indicator - steps are 
immediately taken to locate it. The 
position of the alarm gives a broad 
indication of the area of search, which 
can vary from a few metres to more 
than 3 km on a particular cable. 

A series of pressure readings at man­
holes spaced along the cable route is 
taken by a jointer using a mercury 
manometer and these are plotted on 
graph paper. This further reduces the 

area to be covered. As leaks often occur 
at jointing points a detailed search can 
be made in many cases by using a spe­
cial solution which forms bubbles at 
the leak when it is painted over the 
joint sleeve and cable sheath. 

When a leak in the cable is proved to 
be between jointing access points more 
sophisticated location techniques need 
to be used. A new type of detector, 
which recently became available, uses a 
tiny microphone to pick up the noise 
produced by the escaping air. The mic­
rophone, within a metal probe, is 
attached to thin rods which are pushed 
into the duct alongside the cable. The 
microphone is connected to a detector 
by a trailing lead which is attached to 
the rods. 

If the escaping air is producing aud­
ible noise it will first be heard on the 
detector operator's headphones and 
then, as the probe nears the leak, will 
be indicated on the meter. Maximum 
meter deflection indicates the position 
of the leak. If the duct contains water 
the escaping air makes a considerable 
noise bubbling through it, and as the 
microphone is waterproof leaks can 
quite easily be found in conditions of 
this type. 

When the duct is reasonably dry and 
the leak inaudible, a tracer gas and air 
mixture is injected at the nearest man­
hole through a valve from a pressurised 
cylinder into the cable itself. The air in 
the duct line is sampled by means of a 
trailing tu be rodded over the ea bles in a 
similar manner to that used with the 
audio probe. The point at which the 
tracer gas and air mixture is escaping 
from the cable is indicated by the max­
imum reading on a meter attached to 
the tracer gas detector. 

The meter indicates the concentration 
of the tracer gas which is, at a max­
imum, very close to the leak. The 
tracer gas detector is highly sensitive 
and it can be used to locate a leak in 
cable buried directly in the ground. 
After injecting the gas and air mixture 
into the buried cable, small holes are 
bored in the ground just a few inches 
deep and close to the cable track. A few 
hours later, minute quantities of tracer 
gas will collect in the holes and can be 
detected and measured by the detector. 
The hole with the most tracer gas in it is 
the one nearest to the leak. 

Neither of these two methods of locat­
ing leaks in cables·in duct can be used if 
the duct is too congested for rodding. 
In this case a sensitive aneroid man-

Technician Albert Wood Inserts an audio 
probe into a duct to locate an air leak in 
a pressurised cable between two jointing 
access points. 



Right: Escaping air around the valve of 
a cable joint sleeve is detected by 
Technician Bob Day applying 
a special solution which forms bubbles 
at the leak. 

Bottom right: A new type of ultrasonic 
tester for locating air leaks in 
pressurised aerial cables undergoes 
field trials. 

ometer, which works on the same prin­
ciple as a barometer, is used to obtain a 
more accurate pressure graph along the 
cable. The manometer readings must 
be corrected for altitude and for the 
time it takes to obtain them over the 
defective section. The method can give 
a location that is accurate enough for 
excavation. 

Finding leaks in aerial cables often 
requires the use of an elevating plat­
form to examine the cable sheath bet­
ween its supporting poles. These leaks, 
often caused by shot-gun pellets during 
the shooting season, can be trouble­
some and to enable them and other 
defects to be located from ground level, 
a test is being undertaken which trans­
forms any ultrasonic noise produced by 
the escaping air into audible sounds. A 
parabolic reflector directed towards 
the cable collects some of the ultrasonic 
noise and focuses it on to the trans­
ducer of the tester. The transformed 
sound is then heard through a pair of 
earphones. 

The effectiveness of the methods for 
detecting and locating air leaks 
described above depends very much on 
the conditions on site. An obstruction 
in the duct, for instance, may prevent 
rodding as far as the leak or the leak 
may not produce sufficient noise to be 
detected. 

A novel method of overcoming many 
of the problems, however, has been 
developed by the Post Office Research 
Department and involves the use of a 
pneumatic bridge, analogous to the 
electrical Wheatstone Bridge, to locate 
a pressure defect within a length of 
cable. This is currently being tested in 
the field. 

All these aids are helping to reduce 
the number of faulty cable lengths 
which have to be renewed. Repairing 
the sheath defect in situ and before the 
water has had a chance to penetrate to 
the conductors and affect service, is 
both cheaper and causes less dis­
turbance to customers. 

Mr M. Doherty is an Executive Engineer 
in Service Department at 
Telecommunications Headquarters, 
responsible for main underground and 
junction cable maintenance. 
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PEOPLE living in 10,000 homes in 
Buckinghamshire's new city of Milton 
Keynes can, thanks to the Post Office 
and the local Development Cor­
poration, relax in front of their tele­
vision sets and tune in not only to estab­
lished favourites like 'Coronation 
Street' and 'Nationwide,' but also to 
Channel 40 - a locally produced pro­
gramme which deals with news, views 
and activities in the community. 

Channel 40 is available to all residents 
of the city who subscribe to the special 
Post Office cable system which enables 
BBC, commercial and other television 
and radio broadcasts to be piped into 
their homes. Telephone service is sup­
plied by a separate ea ble. 

The first Channel 40 programmes 
were screened in December last and 
transmissions now run for up to one­
and-a-half hours every evening. Set up 
on an experimental basis, the 'station' 
is an attempt to fulfil the com­
munication needs of a new community, 
to provide increased social awareness 
and greater participation. For a three­
year period it will be funded partly by 
the Milton Keynes Development Cor­
poration and partly by the Post Office. 

The station is run by a small staff 
whose role is to help anyone who wants 
to make a programme. Help is given by 
editing material, and by offering advice 
and technical assistance, but no 
attempt is made to influence the con­
tent or objectives. 

The television studio is located in two 



On camera in the Channel 40 television 
studio at Milton Keynes, an 
interview is recorded on videotape 
for later broadcasting to 
residents in the city who subscribe 
to the Post Office cable system. 

converted flats close to the city centre. 
It consists or meeting rooms to discuss 
rrogrammes, a general office and 
recertion area where people can watch 
the broadcasts, and a studio. Equipped 
with black-and-white television 
cameras, the studio is used for record­
ing interviews, announcements and 
link routines on videotape. Separated 
from it by a large, plate-glass window is 
the control room from where the light, 
sound and vision for the studio is con­
trolled. It is here that the videotapes 
are edited into their final format before 
being transmitted. 

The philosophy of the Channel -W 

staff is that they should act primarily to 
help the residents or Milton Keynes 
make their own programmes. or the 
first 445 tapes recorded, 86 per cent 
were on topics suggested and defined 
by Milton Keynes residents them­
selves, and covered a wide range or 
activities from a folk music programme 
to a discussion between the Over-50s 
Club and local councillors. Although 
most programmes are initiated by resi­
dents, the station staff at present do 
most (77 per cent) of the filming. They 
are, however, working towards train­
ing residents to do most of this work for 
themselves. 

It is hoped that, in a year or so, most 
programmes will be filmed by amateur 
cameramen from Milton Keynes, 
although editing still has to be done by 
station staff. Editing decisions are 
made by the initiators of the pro­
gramme wherever possible. If more 
equipment can be provided, residents 
will later be given the opportunity to do 
their own editing, and live broadcasts 
may also be possible. 

Because the portable video recorders 
used by the station are small and rela­
tively unsophisticated, the television 
pictures produced are subject to timing 
errors which result in 'jitter' of the pic­
ture when viewed on a normal, domes­
tic television set. Editing and recording 
of the tapes only compounds these 
errors. 

To make the pictures more acceptable 
the Post Office has used a digital time­
base corrector, which acts an an inter­
face between the studio and the Post 
Office cable system to produce an out-

In the studio's control room, Post Office 
Technical Officer Brian Davies, left, 
checks the time-base corrector. Channel 40 

Project Director Michael Barratt, far right, 
supervises videotape editing work. 
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Left: Trainee Technician Apprentice 
John Simmons measures 
television signal levels on the 
VHF/UHF translator equipment at a 
roadside cabi net. 

Below, left: Incoming television 
signals are monitored at the Channel 40 
head-end where UHF 
signals are processed and transmitted 
to line at VHF. 

put which is as stable as those produced 
by the national tele\'ision companies. 

This then is the local television sta­
tion, and how the Post Office gets the 
programmes to its audience. But is it a 
worthwhile ser\'ice? The Annan Com­
mittee (Report of the Committee on the 
Future of Broadcasting, Cmnd 6753, 

HMSO 1977) came out strongly in farnur 
of such stations. Detailed research 
tindings on the reactions of the com­
munity will become a\'ailable through a 
research programme funded by Tele­
communications Systems Strategy 
Department. A first series of inter­
,·iews with Milton Keynes residents 
was completed just before the first 
programmes were transmitted, and the 
520 inter\'iewees will be questioned 
again in N o\·em her 1977 and 1978. 

Preliminary results from this study 
suggest that people are 'enthusiastic 
about the idea of community tele­
nsion. Some 98 percent thought it was 
a good idea; 49 per cent said they would 
like to participate in making a prog­
ramme; and 48 per cent said they 
would be prepared to subscribe 1 Op or 
more a week to support such a station. 
The survey is also designed to see if 
Channel 40 is helpful in informing 
residents about local events, in involv­
ing them in community activities, and 
in generating some community spirit. 

The Milton Keynes Development 
Corporation is particularly anxious 
that all new residents should be helped 
to settle in quickly, and that Milton 
Keynes should become a real com­
munity, rather than just a mis­
cellaneous collection of people and 
houses dotted over the countryside. It 
will be interesting to see, through the 
results of the survey, whether Channel 
40 is helping to realise this aim. 

Mr C. G. Taylor is an Executive 
Engineer in Telecommunications 
Development Department, and was 
until recently responsible for cable 
television systems development. 

Dr E. Williams 1s a social psychologist 
working for the Engineering 
Department of Cambridge University 
and under contract to Telecommunications 
Systems Strategy Department. 
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Above par links for golf writers 
I K Mothersole 

A FEW hours after the American 
golfer Tom Watson had sunk his 
championship winning putt in the 
dramatic climax to this year's British 
Open at Turnberry, a small group of 
Post Office staff were able to sit back 
and relax - albeit only temporarily 
- for the first time in days. 

The unsung "heroes" were Ian 
Campbell, Archie Faull and Helen 
Phillips from Glasgow International 
Telegraph Exchange, and their job had 
been to ensure that every one of nearly 
200,000 words filed by journalists from 
all over the world during the six-day 
period of the championship were suc­
cessfully transmitted to newspaper 
offices in Australia, France, Germany, 
Italy, Hong Kong, South Africa, 
Spain, Switzerland and the USA. 

The trio, working from the Post 
Office telex centre in a corner of the 
Press tent, were faced with messages in 
English, French, Italian, Spanish and 
Afrikaans which occupied Post Office 
telex line plant for 42 hours during the 
course of the championship. 

Before the tournament began a great 
deal of time was spent determining 
routings and chec;king the telex num­
bers to which copy was being sent. 
Once the golfers had teed off the oper­
ation ran very smoothly, although a 
few minor problems were encountered 
with typing in foreign languages and in 
dealing with the names of some of the 
course holes like Mak Siccar, Blaw 
Wearie and Tappie Toorie! 

One Australian journalist alone sent 
messages to an agency in his home 
country for onward transmission to a 

dozen newspapers in three different 
countries. The New York Times, Syd­
ney Telegraph, Melbourne Sun, 
Washington Post, Los Angeles Times 
and La Gazetta Delio Sport were some 
of the well known papers which used 
the Post Office service, and famous 
names like Tom Ramsey of News Ltd 
Australia, John Radosta of the New 
York Times and Dan Jenkins of Time 
Magazine all disposed of their copy 
from the Post Office telex centre. Some 
of their stories had a transmission time 
of more than 40 minutes. 

British journalists also took advantage 
of the facilities, and coverage of the golf 
by Peter Ryde of The Times, Mark 
Wilson of the Daily Express and many 
others ensured that the teleprinters 
were seldom silent. Not one newspaper 
missed a deadline throughout the week 
and several letters of appreciation have 
been received from journalists for the 
service extended to them by the Post 
Office, and in particular the hard work­
ing operators from Glasgow. 

One of the most interesting oper­
ations was determining a strict format 
for sending messages to a particular 
teleprinter connected to a computer 
terminal. The computer automatically 
set up the news type and even one mis­
placed character could have "thrown a 
spanner in the works". 

But transmitting messages for the 
Press was not the only function per­
formed by the telex centre. In con­
junction with a Mobile Post Office 
from Girvan, situated in the course's 

tented village, nu1m:rous incoming 
congratulatory and greetings telegrams 
for competitors and officials were 
handled. A large number of overseas 
cables and telegrams were also 
accepted at the Mobile Post Office. 

After the event the mass of paper 
work involved in pricing calls and 
determining costs showed that 
although the Post Office did more than 
£2,000 worth of business, by the time 
SO per cent of the call charges were paid 
to overseas Administrations and \'AT 

deducted, the Post Office did little 
more than break even on telex. 

Perhaps more important, however, 
was the goodwill engendered, and this 
extract from a letter from 1 ohn Rados ta 
o.f1'he New York Times seemed to sum 
the general feeling: "If all my com­
munications were handled as well as 
they have been during the l06th Open 
my job ... would be immensely 
easier. I have been absolutely delighted 
with your management of my copy and 
I am happy to congratulate every one of 
your hard working staff." 

Mr I. K. Mothersole is a Telecommunications 
Traffic Superintendent at the Scottish 
Telecommunications Board Headquarters 
responsible for telex and telegraphs. 
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Journalist Tom Ramsey of the Sydney 
Telegraph, Australia, watches his 
copy being transmitted from the Post 
Office telex centre. Left to right In 

the picture are Ian Campbell, Archie 
Faull and Helen Phillips from 
Glasgow International Exchange. 
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Maintaining 
good service 
In this, the third in 
our series of articles 
on some of the many 
different jobs essential 
to the efficient 
operation of Post Office 
Telecommunications, 
Mr W. K. Taylor 
outlines his 
responsibilities as 
Head of M·aintenance 
(West) in Scotland 
West Telephone Area. 
LIFE as Head of a Maintenance Divi­
sion in any Telephone Area could 
never be called routine, and in territory 
as diverse and wide ranging as Scotland 
West this must be doubly so. Just look 
at the sheer size and variety of the land. 
It embraces some 7 ,600 square ,niles 
from Duror on Loch Linnhe in the 
north to the Solway Firth in the south 
and from the Islands of Tiree and Islay 
in the west to Langholm in the east. 

The central belt has heavy industry 
dominated by steel at Motherwell and 
shipbuilding at Port Glasgow, and 
these in turn attract other heavy and 
light engineering industries. Light 
industry and agriculture is found in 
South Lanarkshire and Ayrshire and 
tourism on the Clyde coast. 

Further south, around Dumfries and 
Stranraer, tourism is . stronger, 
together with fishing, farming and 
forestry, while in the north and west 
tourism, foresty and fishing are the 
main activities. 

At present there are about 400,000 

telephones in the Area connected to 
305 automatic telephone exchanges. 
All customers have Subscriber Trunk 
Dialling and more than 75 per cent 
have International Direct Dialling. 
Two transatlantic cable systems -
TAT 1 and CANTAT-terminate at Oban. 

The main function of a Maintenance 
Oivision is to ensure that a customer 

making a call reaches the required 
number and can communicate clearly. 
A single call may use a complex com­
bination of external plant, exchange, 
transmission and radio equipment, and 
the Maintenance Division is respons­
ible for the correct functioning of all 
this plant. The necessary effort is 
directed by the Divisional Head 
through his chain of command and, as 
with any project, the objectives must 
be clear. 

My responsibility is broadly to ensure 
that the quality of service given to cus­
tomers and the cost of doing this is as 
agreed with the General Manager. 
Quality of service is affected by the 
performance of switching, trans­
mission, line plant and customers' 
apparatus. 

To enable managers to assess the ser­
vice offered and to identify areas where 
improvement can be made there are 
statistics to indicate fault incidence, 
speed of repair and the performance of 
the local and STD automatic service. 
The organisation and complementing 
of the Division is kept under review to 
ensure adequate supervision and that 
staff numbers are sufficient. 

An important part of my work is vis­
iting and talking to field staff in their 
own environment. These visits reveal a 
wide variety of difficulties, provide a 
good background for staff appraisal 
and counselling and help in keeping a 
free flow of information up and down 
the chain of command. Other respon­
sibilities common to all Heads of Divi­
sions include recruitment, training, 
discipline, sick absences, and accident 
investigation. 

Consultation with unions takes place 
over a wide field, ranging from the 
introduction of new work practices to 
the employment of disabled staff. With 
seven branches of the Post Office 
Engineering Union in the Area this can 
take considerable time. 

Operating a Maintenance Division in 
Scotland West presents particular 
problems, such as staffing in remote 
locations, training and supervision. To 
overcome these difficulties at, for 
example ; island stations accom-
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Mr Taylor discusses a point with one 
of his staff during a "field visit" to 
part of his area. 

modation is arranged by the Post 
Office and tou_rs of duty are specified 
after which a return to the mainland is 
arranged. 

Here, perhaps, it is worth considering 
the situation on, say, the island of 
Tiree. The Technical Officer - the 
only Post Office engineer on the 
island - has a duty involving the 
maintenance of a small automatic 
exchange, a microwave radio-relay sta­
tion, a telephone repeater station, tele­
printers and a variety of customers' 
apparatus and line plant. A visit from 
the supervising officer means making 
use of air and sea transport. 

In the industrial belt the problems are 
more akin to those encountered in most 
Areas. Strowger switching systems are 
being replaced by common control 
exchanges of electronic or crossbar 
design. Training in new skills is neces­
sary but not all of the older and experi­
enced Strowger trained men can read­
ily be re-trained and rearrangements of 
duties are required to make best use of 
their skills. All such redeployment is of 
course discussed with the appropriate 
staff association. 

· 

In the external field, the replacement 
of lead sheathed cables by polyethylene 
types has demanded new skills in fault 
location and repair. New techniques 
are required to locate pneumatic faults 
in the pressurised cable systems pro­
vided between the telephone exchange 
and the primary cross connection 
points (PCPs)- usually referred to as 
cabinets. 

To provide a better customer service 
we have, for the last three years, con­
centrated efforts on improving local 
underground plant. This plant could 

no longer withstand the effects of the 
Area's higher than average rainfall and 
problems had arisen in making good 
joint closures in polyethylene sheathed 
cables. There were also difficulties 
caused by the disturbance of existing 
plant by the external development 
work necessary to cater for a high 
growth rate and because too little 
money had been spent in the past on 
plant maintenance. 

The situation had been reached, in 
fact, where not only was the fault inci­
dence too high but the repair time was 
too long. The problem was how to 
break this vicious circle. 

At that time responsibility for under­
ground plant maintenance lay outside 
the Maintenance Division but a reor­
ganisation was undertaken making the 
Head of Maintenance Division 
responsible for all maintenance apart 
from a small amount in rural areas 
which was devolved. Additional staff 
were recruited and work began to 
remedy the situation. Meetings were 
organised with underground mainte­
nance staff at Repair Service Controls 
to let them know what was being 
attempted and why, to make them 
aware of their vital role and to encour­
age them to make suggestions for 
improvements. 

The local line insulation routiners 
(LL!Rs) which can detect faults before 
customer service is aff!!cted, but which 
had been neglected,° were checked and 
brought back into use. Initially dozens 
of faults were detected and we began by 
tackling only the bad cases. Now 
routine LLIR tests are made at all large 
exchanges and as a result numerous 

faulty terminating assemblies in PCPs 

have been replaced by modern types, 
and many faulty cable lengths and 
damp joints have been eliminated from 
the system. 

Work was also started to eliminate 
leaks in the pressurised cable systems 
between the telephone exchange and 
the PCPs. Alarm circuits which had in 
many cases been disabled were recon­
nected and staff were allocated to 
inspections and maintenance of 
cabinets. 

The working environment in under­
ground structures has been improved, 
and wide use has been made of films 
covering safety aspects. Supervision 
has also been improved by a reduction 
of the staff to supervisor ratio, enabling 
supervising officers to spend time on 
the job with their staff. 

Results so far have been encouraging, 
with overall speed of repair now run­
ning at better than the target of clearing 
87 per cent of reports by the end of the 
next working day. Currently the under­
ground fault rate is falling - dramatic­
ally in black spots - and staff morale is 
at a high level. 

As I said at the beginning, life as Head 
of a Maintenance Division is never 
routine. My work is frequently 
affected by actions totally unconnected 
with the Post Office, like those of traw­
lers and construction equipment 
damaging plant. There is also lightning 
and floods to contend with, but 
although in no way is it a peaceful exis­
tence, it is always challenging and per­
sonally satisfying. 
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Cables across 
the Humber 

JG Brool<s and G RamsClen 

As well as a main span of 1,410 m, larger than any The bridge's suspended structure will comprise 
124 prefabricated hollow box sections", made from 
stiffened steel plates. This structure will form dual 
two-lane carriageways, and panels cantilevered 
from each side provide footways and cycle tracks. 

other of its kind in the world, the Humber 
· 

suspension bridge will have several other notable 
features. The distance between the anchorage 
points of its main suspension cables, for example, 
is 2,200 m, the tops of its towers are more than 
160 m above river level and the roadway structure 
will be not less than 30 m above high water. 

The anchorage on the northern side is 250 m 
closer to its adjacent tower than the 
corresponding anchorage to the south, and for 
this reason the suspension cables, each 
consisting of nearly 15,000 wires 5 mm in 
diameter, are augmented by 800 more between the 
anchorage at the top of the north bank tower. 

From the anchorage points on each side 
viaducts, bridges and elevated roadways will link 
with existing main roads. It is, perhaps, of interest 
that the nearest alternative route by road between 
the two points on the north and south banks 
where the bridge crosses Is more than 80 km. 

FOR MORE than 100 years there has 
been a desire to span the River Humber 
in North-Ease England with a bridge. 
Now that wish will soon become a real­
ity as work progresses on a new struc­
ture which will cross from Hessle on 
the north bank to the south side near 
Barton-upon-Humber. · 

Creation of the Humber Bridge - 5 
km long, including approaches - will 
provide carriageways, foot ways

' 
and 

cycle tracks between the two banks. It 

will also include a valuable new route 
for Post Office telecommunications 
cables which will come into use during 
the 1980s. 

Since the early 1900s the Humber has 
been crossed many times by telegraph 
and 

·
telephone cables laid on or in the 

r i v e r  b e d  b e t w e e n  Ki n gs t o n -

28 

Consulting engineers to the Humber Board, 
which is responsible by Act of Parliament for the 
creation and subsequent operation of the bridge, 
are Freeman, Fox and Partners of London. 

upon-Hull and the south bank. The 
first four-wire telegraph cables were 
laid before 1905, followed quickly by 
others of successively larger size over 
the next few years and culminating in a 
28-wire cable in 1922. 

Several telephone cables followed in 
the years up to 1929, but all of these 
earlier cables are now disused. Cables 
laid in subsequent years progressed 
from the conventional audio trunk 
cables in 1937 and 1945, through car­
rier cables in 1953 to a four-tube coax­
ial cable in 1968. These are still in use. 

The Humber Bridge Ace of 1959 first 
gave authority for the bridge to be con­
structed, and this contained provisions 
for Post Office cables to be accom­
modated. The fact that the· bridge was 
to be built, however,· did not auto-

maticallly mean that it had to be used 
by the Post Office, and comparative 
cost studies of alternative methods for 
providing for long-term main and junc­
tion network requirements were made 
before the requirement was proved. 

Very early thoughts on the amount of 
Post Office cabling space needed in the 
bridge resulted in an estimate of 16 

d uc.ts. Since that time, however, 
revised estimates in the light of current 
·technological trends have reduced the 
requirement to eight, which will be 
equally divided between the inain and 
junction networks. 

Ducts for· the Post Office and for 
bridge services - such as roadway, air­
craft warning and navigation lighting, 
traffic control and emergency and 
administration telephones - will be 
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housed on either side of the centre line 
of the bridge and will pass through 
shared access chambers. The ducts 
through the main structure, which are 
being provided by the bridge builders, 
are made of plastic coated steel to save 
painting but will be untreated inter­
nally. They are being welded into pos­
ition during construction of the box 
sections and will be sleeve jointed bet­
ween the sections when these are 
erected. 

At the anchorages the Post Office 
ducts change position to the eastern 
side of the bridge. Because they need to 
be self-supporting, or for mechanical 
strength through being laid at shallow 
depth, Post Office steel ducts are being 
used here, as well as in the viaducts 
which carry the approach roads to the 
main bridge structure. 

Whereas Post Office ducts will 
occupy space under the eastern foot­
way on the northern viaduct, in the 
southern viaduct - which is of twin 
concrete box construction - they will 
be suspended in special frames from 
the underside of the southbound car­
riageway inside the box sections. rvc 

duct is being installed from the ends of 
the viaducts to link up with existing 
Post Office cable routes. 

Ten ch'ambers, spaced at regular 
intervals across the bridge, will give 
facilities for installing and jointing 
cables, as well as providing accom­
modation for loading coils and repeater 
equipment cases. These chambers, 4.5 

m long and 3.3 m wide, are being 
formed within the box sections as they 

are made. Aluminium ladders, spe­
cially designed by staff at Tele­
communications Headquarters to be 
carried by cable installation and 
maintenance parties when working on 
the bridge, will give access to the 
chambers through entrances on each 
side of the central traffic barrier. 

Conventional Post Office manholes 
will be built in the approach roads to 
the bridge but, owing to design dif­
ficulties, the need for access to the 
ea ble route in the viaducts has been 
avoided. Additional access to the ducts 
and the cabling route is given at the 
expansion joints in the suspended 
structure and at the anchorages. 

Probably one of the most interesting 
aspects of the project is the means of 
allowing for expansion and contraction 
of the bridge. This is being achieved by 
introducing expansion joints at the 
towers and anchorages. 

At the anchorages, the ducts from the 
bridge side spans will be suspended so 
that they project across the expansion 
gap into an expansion chamber where 
2-m diameter horizontal loops formed 
in the Post Office cables will be sus­
pended by wire ropr.s from the under­
side of the roof slab before going across 
an anchor block, again in ducts. At the 
opposite end of the anchorages there 
will also be expansion chambers for 
accommodating small thermal move­
ment of the adjacent viaduct. 

At each of the towers, a long beam 
with ea ble supports along each side will 
be fixed through a fully articulating 
joint to the end-plate of the side span. 

A box section of the bridge under construction, showing the black Post Office ducts. 

The beam will project into the main 
span and be able to slide, as the bridge 
expands and contracts, between and on 
plastic bearing plates carried in a spe­
cial framework. 

From the end of the main beam two 
smaller subsidiary beams which carry 
cable hangers will be successively 
pivoted towards the side of the box 
sections of the bridge. This arrange­
ment will support the cables so that 
they form an elongated loop as they 
pass along the subsidiary beams and 
turn to rejoin the line-of-route on fixed 
bearers, finally passing up through the 
floor of the adjacent access chamber. 

Expansion and contraction of the 
bridge up to 2.6 m caused by temp­
erature changes are thus accom­
modated by a moderate amount of 
opening or closing of a large loop in 
each of the cables. 

The box sections of the bridge are 
being prefabricated at a site on the 
northern bank of the Humber, about 2 
km downstream. When the suspension 
cables have been erected the box sec­
tions will be loaded on to pontoons and 
floated to a point where they can b� 
winched into position. The specially 
built jetty where sections are to be 
loaded on the pontoons is in an area 
where existing Post Office cables cross 
the river, and arrangements have 
therefore been made to locate and mark 
the ea bles with buoys to ensure they are 
not damaged during the operations. 

With the inflation levels of recent 
years, it is as difficult to assess the cost 
to the Post Office of the provisions O 
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Above: Arrangement for Post Office 
cables at the towers, which allows for 
expansion and contraction of the bridge. 

Left: Elevation of the Humber Bridge, 
and a section through the 
deck showing the location of the 
access chambers. 

being made as it is for the Humber 
Bridge Board to forecast the ultimate 
cost of the bridge. It is, however, 
expected that the final cost of making 
provision for telecommunications 
cables throughout the length of the 
bridge and its approach roads will be in 
the region of£600,000. This represents 
a large investment in helping to ensure 
that continued growth in demand for 
telecommunications services will be 
effectively met in the future . 

Mr J. G. Brooks is an Executive Engineer 
in the Planning Division of North 
Eastern Telecom munications Region 
with responsibility for external planning 
and works. 
Mr G. Ramsden is an Assistant Executive 
Engineer in the same Division. 
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figures year 1n 
1976-77 .1975-76 1974-75 

A review of Post Office 
% % % 

Telecommunications Result growth Result growth Result growth 

progress in over over over 

the year 1976-77 75-76 74-75 73-74 

TELEPHONE SERVICE 
Size of system 
Total working connections 13,961,573 5.5 13,230,344 4.2 12,698,642 6.7 
Total working stations 22,075,832 4.7 21,092,198 3.5 20,389,129 6.5 
Call office connections 77,302 0.1 77,221 0.5 76,787 0.2 
Shared service connections 1,664,509 -13.2 1,918,402 -8.8 2,104,592 0.8 
% of connections on auto exchanges 100 0.1 99.9 99.9 

Growth of system 
Net demand for connections 1,425,257 �2.2 1,166,089 -10.5 1,302,714 -3.9 
New supply of connections 1,423,208 11.9 1,272,180 -5.7 1,348,744 -7.4 
Waiting list 38,402 -18.8 47,307 -53.8 102,415 -6.6 

Penetration 
Stations per 1,000 population 397 5.6 376 3.6 363 6.1 

Traffic (in millions) 
Inland effective calls: trunk 2,456 4.2 2,356 1.9 2,313 8.2 
Inland effective calls: local 14,200 3.4 13,736 1.6 13,523 6.4 
Continental: outward calls 42.3 21.1 35.0 18.2 29.6 23.7 
Inter-continental: outward calls 11.9 28.2 9.3 40.5 6.6 26.7 

Telephone usage 
Calls per connection 1,228 -1.4 1,245 -3.5 1,290 -0.9 
Calls per head of population 299 3.7 288 1.6 283 6.8 

Local exchanges 
Manual Nil -100 3 -76.9 13 -56.7 
Total automatic 6,260 - 6,260 0.3 6,242 0.4 
Strowger 5,206 -2.5 5,339 -2.9 
Crossbar not yet 359 15.8 310 32.5 
Mixed strowger/crossbar available 17 325 4 -

Electronic 669 14.2 586 19.1 
Mixed strowger/electronic 9 200 3 -

TELEX SERVICE 
Total working lines 64,804 9.6 59, 142 9.0 54,256 10.7 
Inland oalls (thousands) 67,655 5.2 64,325 25.6 51,226 6.4 
External originating traffic (thousands) 53,736 13.7 47,250 10.8 42,637 12.1 

TELEGRAPH SERVICE 
Inland telegrams (thousands) 3,367 -20.4 
External telegrams: 

4,230 -31.8 6,200 -14.5 

UK originating (thousands) 5,236 -11.2 5,894 -16.5 7,056 -5.4 
UK terminating (thousands) 5,382 -8.0 5,847 -11.7 6,622 -5.4 
UK transit (thousands) 4,664 -3.4 4,833 -8.9 5,304 -2.5 

TELECOMMUNICATIONS STAFF 
(Part timers count as half) 
Telecommunications Headquarters 
(including Research, Development, Purchasing 
and Supply) 20,102 -1.4 20,384 -2.2 20,829 5.6 
Regional Headquarters 13,034 -1.4 13,217 -2.2 13,881 -3.5 
Telephone Areas 194,920 -4.5 204,092 -4.0 212,495 -2.2 
Total 228,056 -4.1 237,693 -3.8 247,205 2.1 
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with a Kidde system, 
fire doesn't have a chance. 

Fires can happen. And they do happen, every day, 
in every sector of industry. Even in the most 

sophisticated systems, employing every grain of 
modern technology, faults can develop. Accidents can happen. 

That's where Kidde comes in. Designing systems to fight 
fires fast and effectively. Employing innovations such 

as smoke detectors, and the incredible Halon 1301 gas, which 
literally breaks down the elements that create fire. 

In telecommunications, as in every other sophisticated 
industry, Kidde is there to advise, install ... and protect. 

Kidde 

The Walter Kidde Company Limited, 
Belvue Road. Northolt Middlesex. Telephone: 01-845 7711 Telex 23644 

Mid land office: 054-32 51421 Scottish office 041 -882 5541 
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PABX for 1980s 
An advanced design of PABX, using digital 
switching under stored program control, 
has been selected by the Post Office as its 
new standard for the 1980s. The system is 
intended for smaller users needing up to 
about 100 extensions, and like existing Post 
Office PABX systems, it will be offered on a 
rental basis. 

Called the Customers' Digital Switching 
System 1(CDSS1;, the new PABX is the result 
or work by Post Office research and 
de,·elopment teams since early last year. It 
was selected after discussions with the 
Lnited Kingdom telecommunications 
industry and following full consideration of 
modern proprietary PABX designs. 

De,·elopment of CDSSI has now reached 
the stage of involving the manufacturing 
expertise of the industry. Plessey and GEC 
arc working jointly with the Post Office on 
the linal engineering and assembly of pro­
duction prototypes. 

Big deal in Libya 
The l'ost Office has won its biggest ever 
telecommunicatio_ns consultancy contract 
in a £6.75 million deal signed in Libya. 
L:nder the contract, Post Office Tele­
communications will help the Libyan Posts 
and Telecommunications Corporation in 
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planning, specifying and constructing an 
extensive new telephone cable network. 

The network- involving 3,600 km of 
land coaxial cable - will significantly 
strengthen Libya's existing communication 
links. Work on the project has already 
begun and it will take an estimated five to 
six years to complete. 

Telex goes into orbit 
A new, more reliable telex service for ships 
using communications satellites has been 
introduced by the Post Office. It is at pre­
sent available to more than SO ships 
- including the QE2 - fined with special 
equipment. The service offers instant 
automatic connection at any time between 
those ships and Britain's 60,000 customers. 

Until now ships' telex used normal radio 
circuits which can be subject to fading and 
distortion. This can cause delays in making 
contact with a ship and may, on occasion, 
render parts of the message unreadable. 

Telex by satellite, however, is unaffected 
by atmospheric conditions. It uses micro­
wa\'e radio beamed between the ground sta­
tion (or ship) and the satellite. The new 
service uses the United States maritime 
satellite system known as Marisat which has 
two satellites orbiting 22,300 miles above 
the Atlantic and Pacific Oceans. 

Inaugural call 
Post Office Chairman Sir William Ryland 
recei\'ed the inaugural telephone call made 
O\'er an optical fibre link between Hitchin 

and Stevenage exchanges in Hertfordshire. 
The call was made by Mr Bob Cryer, Par­
liamentary Under Secretary of State at the 
Department of Industry, at a special cere­
mony at the Savoy Hotel arranged by Stan­
dard Telephones and Cables Ltd. 

The 140 Mbit/s optical transmission sys­
tem, designed and installed by STC, runs six 
miles through Post Office cable ducts bet­
ween the two exchanges. At about two-mile 
intervals along the route optical detectors 
"read" the signal, boost it and retransmit it 
onwards. In this way two fibres - one for 
each direction - can carry 1,920 simul­
taneous telephone conversations in the 
Hitchin-Stevenage link. 

Greater database access 
The transatlantic database service started 
by the Post Office earlier this year (see 
Telecommunications Journal, Summer 
1977) is being extended. The original ser­
vice allows United Kingdom organisations 
to contact computers on the network oper­
ated by TYMNET in the United States of 
America. With the extension, users in Bri­
tain now also have access to computers 
linked to the American Telenct network. 

In both cases the transatlantic service is 
being operated jointly by the Post Office 
and Western Union International. To 
obtain database access, customers in the UK 
use the Post Office's Date! 200 service. To 
date, 103 UK customers are using the ser­
vice to call up computerised technical and 
scientific information in the USA. 
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MINIATURE CERAMIC TRIMMERS TYPE MINIATURE UHF TRIMMER CAPACITORS 
C05: This new range of mi'tiahJle uramit chsc TYPE PTUnUT: This range of u1mme1s was h1s1 
11immeu has been designed to meet lhe r'.quiie developed !or lhe UK Ill satellite. The abdny of lh? 
ments of mechanic.al and electrical rehab1hry when capa�ors lo operate over a w1de1requency rang? 
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WIDE-BAND DUPLEXERS 
Factory-tuned to the exact specified operating frequency, ready for 
immediate installation. 
The Budavox duplexers are designed to facilitate the operation of any 
duplex base or mobile VHF radiotelephone equipment by a single 
antenna. 
They have excellent electrical and mechanical stability against 
shocks, vibrations, dust, moisture, dripping water, tempe�ture 
changes. A wide range of duplexers is available, even for marine use. 

BUDAVOX Telecommunication Foreign Trading Comp�ny Ltd. 
H-1392 Budapest POB 267 /Hungary 
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M.D.Etermination 

Test Jacks provide 100 pair 
termination with test access for: 
lineside, exchangeside and P ABX. 

Supersedes Fuse Mountings 1006'1 

and Test Jacks 33 

Birkbys Plastics Limited, P.O. Box 2, 
Liversedge, West Yorkshire WF15 6QA 
Tel: (0924) 403721 Telex: 55332 

Manufactured under licence from the British Post Office 
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The last thing 
youa expect in 

an advertisement for 
Vacuum Capacitors 

, ----------------------, 

To: EEV,Chelmsford,Essex,CM1 2QU,England. 
Here are brief details of my vacuum capacitor needs: 

Please send me details of the vacuum capacitors in the 
EEV range. D General information D please tick. 
Or information for equipment type ..................................... . 

Name ____________________ _ 

Position ____________________ _ 

Company ___________________ _ 

Addres�------------------

Telephone Telex _ _ _ _ _ ___ _ 

L ____________________ s��� 

is a space to fill in. 
EEV are one of Europe's biggest manufacturers of high quality 

vacuum capacitors. And we have the largest range, over 100 types 
including miniatures. 

The exact capacitor you need could well be in the range. 
But if it isn't we'll be more than happy to advise you on 

special units. 
In either case, please fill in the coupon and send it to us at 

Chelmsford. 

EEV/M-OV 
Members of GEC - turnover £2054 mi I lion 

ENGLISH ELECTRIC VALVE CO LTD. CHELMSFORD, ESSEX. ENGLAND CM1 20U. TEL (0245) 61777. TELEX 99103. GRAMS ENELECTICO CHELMSFORD 
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A lot of people 
have been talking about 

Optical Communications ... 

�·· 

wfive 
done something about it. 

When British Rail agreed to the installation of a 
length of our teloptic cable at Wilmslow on the Euston­
Manchester line. they helped us set out to prove in the 
field what we have already proved in the laboratory -
that optical fibre, with its natural immunity to induced 
electromagnetic interference. has a vital 
role to play in Railway Communications. 

Teloptic. TCL's lightweight optical 
fibre cable. offers many advantages. Its 
ultra-low optical attenuation permits 6km 
distances between regenerator equipment 
- a fact that results in less capital cost and 
less maintenance expense. Its opaque pro-

tective cladding eliminates crosstalk. �asy to handle. it 
will follow the most tortuous routes. turns angles of 90°. 
joints easily and. because of its flexibility and small 
diameter. will fit conveniently into existing ducts. 

Naturally, however. if you want to talk trackside 
---- optics. you'll want to discuss more than just 

cable - and that's yet another reason for 
talking to TCL first. 

Telephone Cables Limited, a member 
of the GEC Group of Companies. is closely 
associated with GEC Telecommunications. 
Coventry. in the development of complete 
optic fibre systems. 

the sure way of saying 
telephone cables 

Telephone Cables Ltd., Dagenham, England.Tel: 01-592 6611. Cables: Drycore, Dagenham.Telex: 896216. 
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GECDIGITAL 
TRANSMISSION 

SYSTEMS. 
FOR -LOCAL JUNCTIONS AND TRUNK ROUTES 

ANALOGUE INPUT 

VOICE-FREOUENCY 
CIRCUITS 

SIGNALLING 
FACILITIES 

INPUT 60-CHANNEL 
FDM SUPERGROUP 

SUPERGROUP CODEC 
AN INTERFACE BETWEEN 

ANALOGUE & DIGITAL SYSTEMS 

OUTPUT: 8448 khit/s 

MULTIPLEX 

JO-CHANNEL PCM 
TO CCITI AND CEPT 

RECOMMENDATIONS 
REGENERATORS WITH 

AUTOMATIC EQUALIZATION 
SIGNALLING UNITS TAILORED 

TO SUIT YOUR REQUIREM ENTS 

OUTPUT: 2048 khit/s 

INPUT: 4 x 2048 khit/s 

SECOND-ORDER 

MULTIPLEX 

120 CHANNELS 

OUTPUT: 8448.khit/s 

INPUT: 14 x 8448 khit/s 
OR 16 x 8448 khit/s 

HIGHER-ORDER 
MULTIPLEXERS 

OUTPUT: OR 
140 Mbit/s 120 Mbit/s 

MICROWAVE ANO LINE TRANSMISSION· MULTIPLEX· V.F. TELEGRAPHY 
DATA MODEMS· TELEPHONE SWITCHING SYSTEMS· PRIVATE 
TELEPHONE SYSTEMS· TELEPHONES· TOTAL SYSTEMS CAPABILITY 

GEC TELECOMMUNICATIONS LIMITED of Covent,.Y. England. 
A Mana gement Company of The General Electric Co Lid. of England CB2 

x 

BEARER 

2048 kbit/s 

LINE SYSTEM 
FOR BALANCED-

PAIR CABLES 

LOW CAPACITY 

JUNCTION CIRCUITS 

8448 kbit/s 

LINE SYSTEM 
FOR BALANCED-

PAIR CABLES 

120 CHANNELS 

120 Mbit/s 

COAXIAL LINE 

SYSTEM 

1680 CHANNELS 

140 Mbit/s 

RADIO RELAY 

SYSTEM 

11 GHz 

1920 CHANNELS 
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That one source is Wescom, Incorpo­
rated. We offer a totally integrated range of 
equipment for terminating leased lines: sig­
naling termination, voice alternate data, 
speech plus, echo suppressors, delay and 
amplitude equalization, and more. Our equip­
ment is compatible with virtually every type of 
private terminal equipment from single sta­
tion telephone, telegraph and data apparatus 
to PABX and private switched networks. 

Latest state of the art designs are com­
pact and easy to maintain. Space require­
ments are reduced and training time is 
minimal. Our equipment designs meet all 
established CCITT guidelines. In addition, 
you benefit from total product back-up docu­
mentation, applications engineering, and a 
five year warranty. To top it off, our equip­
ment is readily available and competitively 
priced. 

Reliable telecommunications equipment 
from one source: Wescom. 

Finally, a single source 
for all your private network 
terminating requirements 

Wescom Telecommunications Ltd., Fennels Lodge, St. Peters Close, High Wycombe, Bucks HP111JT, England 

Wescom, Inc., P.O. Box458, Downers Grove, lllinois60515, USA 
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ONE PROBLEM, TEN SOWTIONS. 
Mitel has the widest range of interface equipment available. These are the problems 

we've solved-we know we can solve yours. We're the converter specialists. 

1 CM1625 
A general purpose Touch 
Tone® to Dial Pulse con­
verter for step by step 
central office or PABX 
installations. It can be 
installed in a single card 
UNIVERTER card file, four 
card OUADVERTER or in 
19 inch or 23 inch card 
files for 20 or 25 cards. 

6 CM1255 
MFTO DIAL 
PULSE 
CONVERTER 
MF signa ls are 
decoded and stored in 
a 20 digit memory 
from which the digit 
information is 
outpulsed at 
a rotary 
dialed rate. 

....-..... 

ijffMITEL 
� 
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2 CM8750 
DIAL PULSE TO 
MF CONVERTER 

3 CM8730 
DIAL PULSE TO 
R2 CONVERTER 

4 CM1740 
TOUCH TONE® 
TOE&M 

This microprocessor A microprocessor CONVERTER 
controlled converter provides the The CM1740 receives

' 

stores dial pulse digits supervision for this Touch Tone® signals 
until a pre-determined compelled dial pulse and converts them to 
digit length is reached . to R2 converter. pulsing on the M lead. 
KP and ST signa�s�a;r;ejliiil��!!!��;::;. 
automatically 
inserted 
and dialed. 

2 

7 CM8760 
TOUCH TONE® 
TOMF 
CONVERTER 
The asterisk and 
pound sign characters 
allow customer 
specified features to 
be incorporated in this 
microprocessor 
controlled converter. 

8 CM1730 
CROS SBAR 
TONE TO 
PULSE 
CONVERTER 
Designed to convert 
crossbar central offices 
to Touch Tone® service. 
Features dial tone release 
and stop dial capability 
together with a 1 to 0 or 0 
to 9 dial pulse code. 

CM1720 
The CM1720family pro­
vides a wide range of 
options: Number sign or 
asterisk dropout, time out, 
early line split, one digit 
programming. release, 
stop dial, wink start. Plug 
them into our CF1080 
card files or Tel Tones 
M161 series. 

5 CM8740 
DIAL PULSE TO 
TOUCH TONE® 
CONVERTER 
After an end to end 
connection is 
established. under 
microprocessor 
control the CM8740 
terminates, splits, and 
gives battery feed for 

pulse d ialing 
which is 
converted to 

Touch Tone® 
signalling. 

9 CM1720-00 
A Touch Tone® to dial 
pulse converter plus free 
emergency dialing for 
rotary or Touch Tone® 
pay stations. 

10 CM1720-10 
A Touch Tone® to dial 
pulse converter with one 
and or two digit dropout. 

®Registered Trademark of AT&T 

Mite I Telecom Limited, 1 A Albert Street, Slough, Berkshire, England SL 1 2BL, 
Telephone: Slough 281 54, Telex: 84 7730 

Mite! International, Shannon Industrial Estate, Shannon, Ireland, 
Telephone: 061-61433, Telex 32208 

Reaching out to the unconverted. 
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