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and the power 
of speech 

Internal telephone communication systems call for the same degree of reliab1l1ty as 

for national networks. Pirelli General manufactures a range of mult1pair and mult1-

way internal telephone cables which are stocked for 1mmed1ate delivery. 

To reduce cross-talk in the mul11pair construction the pairs are twisted and laid-up 

with varying lays. Each cable has a d1st1nct colour indent1f1cat1on scheme for the 

cores or pairs which facilitates quick termination. and a Terylene ripper cord assists 

in quick removal of the PVC sheath. For further details ring Southampton 20381 or 

ask for Publication RT508. 
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STC Telecommunications 

Ring up a little extra 
something for yourself. 

More and more people want Deltaphone in their homes. 
It's sculptured on modern lines and comes in very 

modern colours-yet still blends in beautifully with any decor. 
And with no extra outside plant investment-plus 

easy maintenance -you ring up extra income with every 
Deltaphone rental. 

How does that sound? 
STC Subscriber Apparatus & Acoustic Division, 

New Southgate, London N.11. Tel: 01-368 1234. Telex: 21917. 

Standard Telephones and Cables Limited ITT 
A B11t11h Co11p1ny ol ITT 



STC Telecommunications 
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Joining Europe ••• 

By new undersea telephone cables 
linking Britain with Belgium, with Germany, 
with the Netherlands, with the Channel Islands 
and soon with Denmark. 

Each cable can handle 1,840 
simultaneous conversations. More than 
double the capacity of any existing system in 
the world antl ten times the capacity of any in 
use only five years ago! 

These new cables are the most 
advanced international undersea 
telecommunications systems anywhere. 
Under any sea. 

Making advances of this sort on 
the sea bed is something STC is used to. 
First with 160-circuit, with 360-circuit 
and with 640-circuit deep 
water systems. 

And by constantly coming 
up with new ideas incorporated 
in systems of advanced design 
STC intends to 
maintain 

its leadership in the field of repeatered 
submarine cable systems. 

Not only providing submarine cables, 
repeaters, equalisers and terminal 
equipment, STC also offers an overall 
capability for systems planning, for 
project management and for 
systems implementation 
anywhere in the world. 
Standard Telephones and Cables Limited, 
Submarine Systems Division, 
North Woolwich, London, E.16. England. 

Standard Telephones and Cables Limited ITT 
A 81111sh Company of ITT 



STC Telecommunications 

We're putting in a co-axial cable system 
to link Sydney and Melbourne. 

Here's what Australia gets out of it. 
When the Australian Post Office needed a 

co-axial cable system to complete the 600 mile 
route between Sydney and Melbourne, it called 
on STC for high quality 12M Hz transmission 
equipment. 

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

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

power feeding up to 26 dependent ones. 
The 12MHz equipment is being manufactured 

at STC's Transmission Division plant at Basildon, 
England - and will be delivered in good time to 
complete the cable link by 1 973. 

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

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

Standard Telephones and Cables Limited ITT 
A Bro111h Comp1ny ol ITT 

iii 



iv 

Start the New \ear 
with a privilege Giro account 

You'll miss a lot if you don't. Because the 
special Salary-through-Giro account available 
to Post Office salaried staff now brings the 
additional privileges of loans on preferential 
terms and a special cash-card facility. Just look 
at all the time and money saving advantages: 
*a low-cost current account 
*easy transfers and standing orders. FREE 

*convenient cash withdrawal facilities. FREE 

*personal cheque service 
*full and frequent statements. FREE. 

Plus these new benefits 
*the opportunity to apply for personal loans 

(at preferential rates) through the Mercantile 
Credit Company Limited: fixed term loans 
for immediate large purchases; revolving 
loans giving continuing credit; and bridging 
loans for house purchase. 

Plus a special cash facility 
*you may qualify for the brand new GOLD 

GIRO CARD enabling you to cash Girocheques 
up to £30 every other day at any post office in 
the U.K. which handles Giro business. 

·----------------. 
I For a copy of che leaflet' A special Giro account for I 
I Post Office Scaff' post the coupon now co: 

I CAMPAIGN PLANNING BRANCH. 

I FREEPOST, NATIONALGIRO CENTRE, I 
I 

BOOTLE, LANCS., GIR OAA. (No scamp is needed). 

I 
I Name I 
I Address I 
I 

o.• 
I 

I I 

I Postcode 
NatkN Giro 0 [f (Q) I 

��---------------� 





S.G.e. 
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MICROWAVE AND LINE TRANSMISSION· MULTIPLEX· V.F. TELEGRAPHY 

DATA MODEMS· TELEPHONE SWITCHING SYSTEMS· PRIVATE 

TELEPHONE SYSTEMS· TELEPHONES· TOTAL SYSTEMS CAPABILITY 

GEC TELECOMMUNICATIONS LIMITED of Coventry, England. 
A Management Company of The General Electric Co. Ltd. of England. IBC59 



MullardlCs 
approved for 
Post Office 
equipment 

Goodbye, 
Weston Cell 

Mullard have just published 
a booklet about voltage refer
ence diodes - specifically, the 
Mullard BZX90 family. Tough, 
substantially immune to tem
perature variation, highly 
stable ... ideal for constructing 
a standard cell with none of the 
disadvantages of our trusty, 
but out-dated, friend the 
Weston Cell. 

FJ Series TTL integrated circuits first past 
the 03000 barrier 

These solid-state devices are 
the keys to a wide variety of 
applications. Ask for a copy of 
the Mullard booklet Ref. 
TPI 339. It tells you all about 
BZX90 diodes and includes 
some useful circuits. 

The Post Office Spec. D3000 is a tough one; tough in 
terms of its requirements for long life reliability, high
temperature tests. But FJ Series TTL ICs are also 
tough and reliable - so much so that Mullard are the 
first to get D3000 approval for TTL. 

Post Office equipment sup
pliers can now use these proven 
devices in analogue and digital 
transmission equipment. 

Initially, all the devices 
supplied will be from the 
medium-power FJ Series in 
ceramic 14- and 16-lead, dual
in-line encapsulations. Four
teen types are already approved 
and further work is in hand to 
ensure approval for the entire 

series, including low-power 
types. 

Mullard FJ Series !Cs have 
become well known, because of 
their advanced specifications, 
and also because (like all 
Mullard components) they're 
very fully documented. If you 
haven't got details of these very 
important !Cs, please ask your 
Mullard contact for literature. 

Injection logic 
- a promise in store 

Integrated tnJection logic 
devices, currently being experi
mented with at Mullard 
Southampton, could result in 
bipolar I Cs with packing densi
ties as high as 400 gates/mm2. 

Indications are that it will be 
possible to use 12L to fabricate 
bipolar integrated circuits com
prising in excess of 1500 gates, 
using standard processing tech
niques which will have accept
able yields. Furthermore, power 
delay time products of 0.4 
picojoule per gate and opera
ting on less than one volt are 
possible. 

At Southampton experi
ments are well ahead with a 
1024-bit, bipolar, RAM chip. 
The access time is expected to 
be appreciably less than I 00 
nsec and cycle time in the 
region of 300 nsec. The high 
packing density and low heat 
generation are important fea
tures of this new technique. 

It is too early as yet to fore
cast when J2L devices will be 
available commercially, but 
results are very encouraging. 

This interesting technique is 
discussed in more detail in the 
next Post Office supplement of 
the Mullard Bulletin. 

NEW SURGE 
SUPPRESSORS TO 
POST OFFICE 
SPECIFICATIONS 
Fully met by standard diodes 

New Post Office specifications 
will set tolerances for the 
diodes used to suppress transi
ents on busbars and thus protect 
semiconductor devices in power 
supply equipment. 

A tight specification is neces
sary - particularly with respect 
to the exponential current 
pulse. 

From standard devices in 
the comprehensive range of 
Mullard surge suppression 

diodes the P020 (25kW) and 
P021 (!OkW) diodes were 
derived. 

Both types meet the tight 
Post Office specification and 
are just two examples from the 
range of M ullard surge suppres
sion diodes with power hand
ling capabilities from 800W to 
60kW; stand-off voltages from 
3.9V to 62V; available in 
normal and reverse polarity 
versions. 

Injector supply P N� for all gates on chip = 

Collectors Base of gate 1 
of gate 1 

I lsolati.on \ \� 
d1flus1on ' 

N+ substrate is emitter connection 
to all gates on chip 

Cross-section ()( a pair of gates with PN injection 
of minority carriers 

\) Mullard componentsforPostOfficeelectronics 
Mui lard Limited, Mullard House,Tornngton Place. London WClE 7HD 

MI4 
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When you've got components that call for encapsulation 

-bring them along to Whiteley. With efficient potting, 

your components will be totally insulated and environ

mentally protected - and Whiteley experience in 

developing this advanced plastics technique will ensure 

that it is applied to full advantage. 

We can encapsulate in epoxy resin or polyurethane

hot setting or cold setting as required. Where fillers 

offer advantages, we can apply them, expertly. We are 

ready to handle small quantities or volume production 

for you. It's one more way in which you can capitalise 

on our production resources. For electrical and electronic 

work-right through from design to final assembly

you can safely follow the example of many famous 

names-and call in Whiteley. 

Whiteley 
versatility ... 

WHITELEY ELECTRICAL RADIO CO. LTD. 

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

We make 
light of things. 

STC headsets are lighter. 
So work's a whole lot brighter. 
The sets themselves are really tough. 

But at the same time really comfortable. 
And they don't cost very much. 
Which is why STC headsets are so 

popular the world over. 
STC Subscriber Apparatus & 

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

Standard Telephones 

and Cables Limited 
A B11111h Company ol Ill 

ITT 



75% of all the insulating laminate used in the British Telecom Industry 
1s ours. 

}oRMIJ 
Industrial laminates 

Manufacturers of FORMICI\ Glass Epoxy, Paper Phenohc and Fblyester Glass Laminates 
Formica Limited.Coast Road.North Shields.Northumberland Telephone North Shields 75566 (STD code 08945) 

*FORMICA s a ri;·11 t r J lra·.1trnar" 



We're alreadyatvvork 
on the cable 

you don't kn o-w 
you'll need. 

ThatS service 
for you. 

We'd rather come knocking 
on your door with cable you 
don't yet know you'll need, 
than have you come knock
ing on our door for cable we 
haven't got. 

That'swhyweare produc
ing, experimenting, design
ing-a 11 the time. Typical 
of this progression is the 

world's first 18-tube coaxial 
cable we've just produced 
for the British Post Office. 

You can rely on TCL for 
the manufacture of a single 
telephone cable or the de
sign, manufacture and in
stallation of acomplete tele
communications network. 

But there's really no need 
to come knocking on our 
door, it's forever opentoyou 
and your cable problem. 

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

x 



Post Office 
telecommunications 
journal winter 1s12-13 vo1. 24 No. 4 

Published by the Post Office 

of the United Kingdom to 

promote and extend knowledge 

of the operation and 

management of telecommunications 

Cover: A two-man midget submarine 
will help bury transatlantic telephone 
cable in the ocean bed to prevent 
damage from fishing vessel gear. 
The submarine, 19ft long and 1 Oft wide. 
is pictured being recovered by a mother 
ship. See page 7. 

THE NEXT 

THE POST OFFICE has announced 
plans for the investment of £4,000 
million in the Telecommunications 
Business over the next five years. The 
aim is to be able to meet increasing 
demands for service speedily, while im
proving the general quality and range of 
services provided for the customer. 

More equipment is needed to reduce 
the waiting list, to overcome traffic con
gestion and to replace old plant. At the 
same time attention has to be given to 
the rapid rate of expansion of the system 
- likely to double in size over the next 
ten years - and emerging technologies 
which will lead to more varied and 
flexible services. 

In recent years Post Office telecom
munications has sustained one of the 
world's largest investment programmes, 
and this must be increased if the aims of 
quality, expansion and range are met. 

YEARS 

Although the emphasis is on spending, 
the problem of rising costs is being 
tackled by improvements in efficiency 
and productivity. During a period when 
the size of the service will be increased 
by 50 per cent, staff numbers will in
crease by only 10 per cent - equivalent 
to an improvement in output per em
ployee of seven per cent a year. 

What will the next five years bring ? 

QUALITY: The conversion of manual 
exchanges to automatic service and the 
provision of STD for all telephones wilJ 
virtually be completed next year. By 
1978 any telephone customer in the UK 

will be able to dial direct to any other UK 

customer (see article on the transit net
work in this issue). There will be con
tinuous improvement in the inland ser
vices by reducing to the lowest possible 
level call failures caused by plant defect 
or congestion, and the quality of inter-

In this issue 

Unique experiment in the 
fight against 'flu: page 2 

Radiopaging - for busy men 
on the move: page 4 

Global revolution - by the 
Managing Director: page 7 

The dial-everywhere transit 
network is coming: page 9 

People at work - the view 
of the psychologist: page 13 

Post Office films earn 
new honours: page 16 

Into the Market - a look at 
Europe's phones: page 18 

Vandalism - at last some 
hopeful signs: page 21 

Streamlined system for 
installation work: page 22 

Swindon where forms will 
flow by the ton: page 24 

Automatic call sender for 
modern exchanges: page 26 

The machinery of investment 
planning: page 29 

Miscellany: page 31 

Annual index: page 34 

national service will also be significantly 
better. By 1978 International Subscriber 
Dialling will be available from 80 per 
cent of telephones in the UK and the 
range of the ISD service will be extended 
progressively. 
EXPANSION: The Post Office will be able 
to serve 16.5 million exchange lines by 
1978, compared with some ten million 
now. The number of telephone calls 
made will have almost doubled to 23,000 
million a year. Telex and data communi
cations services will grow rapidly. 
RANGE: Important developments in
clude a wider choice of telephones in
cluding the Keyphone (push-button 
telephone) which will be available for 
general use by the mid-197os. There will 
be more and better facilities available 
to business customers. The wide range 
of specialised services, including private 
circuits, dosed-circuit television and 
radio communication, will be extended 
and improved. 

Parliament has approved the loan of up 
to £2,000 million for the investment 
plan. The other half of the £4,000 
million must be raised within the Post 
Office from profits and depreciation. On 
present trends this means that prices 
will go up, but the nature and timing of 
the increases will depend on national 
economic developments. 

I 



HTIN 
Through its Occupational Health Service the 
Post Office is taking part in a pioneering 
investigation into the value of mass vaccination 
against influenza. Free vaccination will be 
offered to a number of staff each year 
for several years and its effectiveness 
will be measured. The results will be of 
international significance. 

PR Gilbert and WJ E Stone 

'FLU 
INFLUENZA is always with us and 
almost every winter it becomes news -
very often bad news. The: respiratory 
diseases are the greatest cause of 
absence from work, and of these 
influenza is frequently the most signifi
cant. The epidemic in Britain three years 
ago was estimated to have resulted in 
the loss of 26 million working days. 

For some time attempts have been 
made to control influenza by innocula
tion. The object is to produce an 
immunity to the disease similar to that 
which is normally built up by recovery 
from it, and this is done by injecting 
vaccine into the body where it stimulates 
the production of antibodies which 
combine with the influenza virus and 
neutralise it. The only instance of large 
scale vaccination so far undertaken has 
been in the us Armed Forces where 
experience during the period 1943 to 
1960 suggested that 70 per cent to 90 
per cent immunity was obtained. In 
Britain there have been a number of 
investigations, but all involved relatively 
small groups in universities, colleges, 
schools, offices and factories. Although 
these limited tests have produced useful 
experience, no measurement of the 
effects of mass vaccination on sickness 
absence has yet been made. 

In 1970 discussions began between 
the Post Office and the Epidemiological 
Research Laboratory of the Public 
Health Laboratory Service with a view 
to measuring the efficacy of influenza 
vaccination for Post Office staff. The 
result is the pioneering investigation 
which is now being run in the Post 
Office. For the first time anywhere in 
the world a mass vaccination exercise 
includes individuals engaged in a wide 
range of occupations, in varied working 
conditions and in communities scat
tered throughout the country. Post 
Office staff is as representative a cross 
section of the population as a whole as 
could be found employed by a single 
organisation. The experience gained 
may therefore be regarded as approxi
mating to what could be expected from 
the whole community. 

The investigation began with a 
feasibility study in North Western 
Telecommunications Region during the 
winter of 1970-71. The numbers in
volved were small, but it demonstrated 
that a large-scale exercise could be 
undertaken without serious interruption 
of services. Last winter the investigation 



was extended throughout the Tele
communications Business. Free in
fluenza vaccination was offered in 88 
units employing 26,317 people, carefully 
selected to represent all grades engaged 
in different occupations and located in 
urban, rural, coastal and inland sites. 
Every member of a unit received an 
individual invitation to participate, and 
each unit was paired with another -
providing a control group for the neces
sary comparison between vaccinated and 
non-vaccinated units. (London and 
Birmingham were excluded mainly 
because of their abnormal turnover of 
staff; reasonably static staff during at 
least each period of winter weather is 
essential if meaningful statistics are to 
result. Northern Ireland was also left out 
because of the emergency situation.) 

Including the control groups 41,519 
people in 186 different units took part 
last winter and acceptances ranged 
from 1 l per cent to 88 per cent. The 
final total of vaccinations was 42 per 
cent of those invited. While not as high 
a figure as had been hoped for it was 
ne,·ertheless considered adequate for 
the production of significant statistics. 
Owing to the need to assess the results 
of the feasibility study and follow this 
with the organisation of the full-scale 
im·estigation, innoculations did not 
take place until December and special 
sickness returns were made weekly 
from January to May 1972 inclusive. 

Many who think they are suffering 
from influenza are in fact the victims of 
some other infection producing similar 
symptoms. Against these, of coursr:, the 
\'accine would not be effecth·e. Short 
therefore of virological examination of 
e,·ery individual it 1s impossible to say 
'' hether absence due to a respiratory 
complaint is caused by influenza or not. 
But if all absences attributed to respira
tory diseases in a vaccinated group are 
recorded the results should show 
farnurable comparison with the records 
of the corresponding control group 
since, during an outbreak period, a high 
proportion will have been due to influenza 
whether diagnosed as such or not. 

In spite of the late start and the 
absence of any notable epidemic the 
figures have shown encouraging results. 
During the period January to May 1972 
there was up to 50 per cent more 
respiratory illness in the non-vaccinated 
than in the vaccinated urtits, while the 
number of certificates submitted for 
other causes showed no significant 
difference. 

This winter the investigation has 
continued in the Telecommunications 
Business and to complete the coverage 
the Postal Business is also taking part 

for the first time. A total of about 6o,ooo 

staff has been offered vaccination; it is 
too early to assess the response. 

Convincing proof of the efficacy of 
vaccination can be anticipated only 
when there has been a general influenza 
epidemic of considerable proportions. It 
is therefore necessary to ensure that 
immunisation is continued until such 
an epidemic occurs. The period during 
which the vaccine remains effective is 
uncertain, and will in any case differ 
with individuals. Vaccination will there
fore be offered annually to the same 
groups in the knowledge that there is on 
average a considerable influenza epi
demic every five years. But with the ad
vantage of established organisation and 

desirable that infectious diseases be 
controlled, and is recommended by the 
medical profession for all those suffering 
a chronic disease for whom an attack of 
influenza can be serious. Yet in the 
1957 8 pandemic (world-wide epidemic) 
one-third of the total population of 
Britain became infected. There is 
evidence from many quarters of a 
demand for a generally available facility 
enabling anyone who wishes to ac
quire protection at so little personal 
inconvenience. The Post Office investi
gation will go a long way towards 
showing whether such claims are valid, 
and whether the substantial cost can be 
justified. 

The Post Office and its staff are 

Sister Marion Milne prepares and delivers a jab for Storekeeper Robert 

Tierney at the Oldham Telephone Engineering Centre. 

more widespread appreciation among 
the staff of the benefits offered it 1s to be 
hoped that there;. will be a progressive 
mcrea�e in the number volunteering. 
The closer the acceptance rate ap
proaches to lOO per cent the more con
clusive the evidence must be. In the 
event, however, of a fall in acceptances 
the records maintained in successive 
years will still be of value in that they 
will help to establish periods of immun
ity- a second aspect of the problem upon 
which much more information is needed. 

The vaccine used is Admune, a 
standard product, and it is administered 
quite painlessly and in a few moments on 
Post Office premises by the staff of the 
Post Office Occupational Health Service 
or by local doctors engaged for the 
purpose. Only pregnancy and allergy to 
eggs need deter anyone from it. 

Influenza vaccination is offered an
nually to all key personnel in hospitals 
and other groups in which it is specially 

therefore pioneering what might become 
a normal service in the future. In the 
event of the results showing the efficacy 
of mass vaccination to be beyond doubt, 
it could be expected to lead to extension 
of the facility: first within the Post 
Office itself, then to some other em
ployers and finally even nationally. 
Indeed it is no exaggeration to say that 
anyone volunteering to participate will 
be assisting materially in the develop
ment of national and international policy 
in this field. 

Dr P. R. Gilbert 1s the Principal Medical 
Officer in the Telecommunications 
Business. His appointment followed ten 
years with the Post Office as a Medical 
Adviser while on loan from the 
Civil Service. 

Mr W. J. E. Stone 1s the head of the 
group dealing with employee services in 
the Pay and Grading Department of 
Telecommunica11ons Headquarters. 
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AN EXPRESS train has crashed and 
the injured arc being rushed to hospital 
where all available staff have been 
mustered. Unfortunately, the where
abouts of an off-duty registrar and 
operating theatre sister are not known, 
and they are urgently needed. 

How to alert them ? With a Radio
paging Service such as the Post Office 
now has on trial in the Thames Valley 
area the task is simple. Using an ordinary 
telephone, connected to the public 
network, a hospital official dials the 
individual numbers allocated co the 
wanted staff members and the call is 
automatically routed to special paging 
equipment. Almost immediately a radio 
signal goes out over the air to be picked 
up by pocket-size receivers carried by 
the registrar and sister. An audible 
warning gi\-cn by the receivers tells the 
two people they are wanted. 

In this case the registrar, out for a 
round of golf, hears the warning bleeps 
from the receiver clipped to his golf 
bag, dashes to the club house and 
phones the hospital. The theatre sister, 
on a visit to relatives, makes a similar 
call. Within minutes both are on their 
way to assist in the emergency. 

The incident is an imaginary one but 
it illustrates one of the ways in which the 
new Radiopaging Service might be of 
vital use. In many less dramatic ways 
too the service will help to make 
business more efficient. 

While pocket paging systems have 
been commercially available in the 
UK since the mid-r95os they have 
been employed in confined areas such 
as hospital buildings, factories or 
offices. Most of them operate by induc
tion from a wire loop placed round the 
outer wall of the premises; others 
covering open sites with scattered 
buildings such as oil refineries or air
ports make use of short-range radio. 
With either method a separate control 
system is needed and an operator has to 
be alerted to the fact that someone is 
wanted before sending a message by 
radio or activating an induction system. 

The Thames Valley trial scheme, in 
contrast, is embracing an area of 500 

square miles including Reading and 
Slough. Any customer within thac wide 
area, no matter how remote his location, 
will be able to be alerted to the fact that 
someone urgently requires to get into 
touch with him. 

An ordinary telephone call to the 

A doctor relaxes with a round of 

golf on his local course at Henley. 

If there is an emergency he can be 

called immediately through the 

Post Office Radiopaging receiver 

attached to his golf bag. 
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Calling men 
NW Brown and MM Beales 

paging service, made perhaps by the 
customer's secretary or his wife, is all 
that is needed. 

The trial indeed could be the fore
runner of a national paging system 
which would enable customers to be 
paged widely throughout the country. 
Recent developments in semi-conductor 
and micro-circuit techniques have en
abled highly sensitive pocket receivers 
to be produced, so that good, wide-area 
paging coverage into buildings can be 
achieved without the need for an 
excessive number of radio transmitters. 
These advances, linked to the fact that 
the receivers can now also accommodate 
a far greater number of coded signals 
than ever possible before, have made 
feasible a free-range national system. 

At the heart of the Post Office system 
is computer-based control equipment 
which in the Thames Valley trial is 
connected to the telephone network via 
a selector level at Reading Group 
Switching Centre (Gsc). This equip
ment accepts the numbers from the 
telephone network, relates each to its 
unique radio paging code contained in 
its memory store and then controls 
the transmission of the signals. It is 
capable of serving 2,000 customers; 
equipment of this type can readily be 
extended to cater for up to roo,ooo 
customers. 

Each customer is supplied with a 
pocket radio pager which emits a 
series of "bleeps" when his paging 
number is dialled, provided he is 



on the move 
within the trial service area. The paging 
number consists of 10 digits comprising 
the STD access digit "O", a three-digit 
STD code specially allocated to the 
paging service and a six-digit number 
which identifies the customer's paging 
receiver. When a paging number is 
dialled the STD code causes the call 
to be routed to the appropriate selector 
level at Reading GSC and the selectors 
switch the call to the control equipment 
which then accepts the remaining six 
digits. These digits are then compared 
with the list of radio paging numbers 
held in the control's memory store. If 
the number is a valid one the caller is 
advised by a recorded announcement 
that his instructions have been accepted 
and that the required receiver will be 
paged. If it is invalid he receives 
number unobtainable tone. 

In a valid call the required paging 
number is automatically noted against 
the list of customers in the memory 

THAMES VALLEY RADIOPAGING 

e OXFORD 

e DIDCOT 

READING 

0 5 

0 RADIO TRANSMITTING STATION 

store to show that it is to be paged. This 
list is scanned at pre-determined inter
vals (every I 5 seconds in the trial) by the 
output section of the control equipment. 
If calls are waiting to go out over the 
air a signal is sent to activate the paging 
service transmitters, and when they are 
switched on an answer back is received. 
Then the coded signals which activate a 
customer's paging receiver are generated 
in the output section and are passed to 
the transmitters. When all the calls have 
been sent the transmitters are auto
matically switched off. 

Radio coverage of the trial area is 
achieved with five VHF transmitters 
arranged to work simultaneously. Two 
of these transmitters use aerials on 
Post Office microwave towers - one at 
Stokcnchurch, high in the Chilterns 
in the north of the area, and the other 
at Bagshot in the south. The height of 
these towers affords good coverage on 
either side of the Thames Valley. The 
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other three transmitters arc in the 
Valley itself. One is on the roof of 
British Rail's tower building in Read
ing, another is on the roof of Slough 
Telephone Exchange and the third is 
located at the Telecommunications 
Engineering Centre, Maidenhead. This 
latter aerial will be moved to the roof 
of the Telephone Exchange building 
which is under construction and which 
will be one of the tallest buildings in 
the town. 

Selection of the transmitter sites 
was based on experience gained from 
tests made in London using several 
types of paging receiver. In these tests 
the more sensitive receivers could be 
alerted within buildings some eight 
miles from a transmitter located in the 
Post Office Tower. The range at which 
signals can be received is largely affected 
by the losses suffered in penetrating 
buildings and the receiver sens1t1V1ty. 
The body of the user can also shield 
the receiver and so reduce the signals 
reaching it. In this respect it is interest
ing that the shielding effect is less when 
the receiver is carried clipped to the 
belt, as is common in the USA, than 
when it is carried in the breast pocket 
where the structure of the body has a 
greater screening effect. Closely spaced 
transmitters of relatively high power 
arc needed to combat the losses although 
the exact requirements will vary with 
the topography and the level of building 
development in the area to be covered. 

The paging receiver being supplied 
initially to a customer is 4� in 1 � in 
� in and weighs about four ounces. 
They arc extremely robust and can 
sur\'ive being dropped from carrying 
height on to a concrete floor. The 
receiver has a three-position switch -
"on'', "off" and "memory". With the 
switch "on" the reception of a correctly 
coded signal will cause the sounder to 
bleep rhythmically for about eight 
seconds, unless the switch is depressed 
momentarily to cancel the alerting 
signal. With the switch in the "memory" 
position a call will be stored but the 
"bleeper" will not sound until the 
switch is later moved to the "on" 
position. This facility will probably be 
appreciated by persons attending 
meetings who do not wish to disturb 
others. With the switch "off" there will 
be no response to a paging signal. 
When a receiver is switched on the 
"bleeper" sounds if the battery is 
serviceable; when the switch is momen
tarily depressed the test "bleep" is 
muted and the receiver left in an 
operational state. If no test "bleep" is 
heard the battery should be checked 
and replaced if necessary - something 
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which can easily be done by the user. 
The receiver employs a battery 

economiser circuit which ensures that 
the single r.5 volt alkaline cell gives 
several months' service. This circuit 
operates by cyclically switching the 
receiver on and off. Because of this a 
method had to be devised which ensured 
that receivers were "on" during the 
transmission of paging calls. This is 
achieved by preceding the paging calls 
with a preamble signal. The duration of 
this signal is matched to the on off 
cycle of the battery so that a receiver is 
always "on" for part of a preamble 
signal. Immediately it detects the signal 
the receiver locks itself in the "on" 
position so that it is in an active state 
when the paging signals are sent out. 
By queueing paging calls in the control 
equipment and transmitting only at 
intervals of not more than two minutes 
it is possible to achieve a considerable 
saving in battery power. 

The receiver to be used initially will 
be made up of several integrated circuit 
modules mounted on a fibreglass board. 
Two of these modules are of the plug-in 
type and form the decoder which 
recognises its unique code and triggers 
off the "bleeper". There are 60 versions 
of the decoder module and by combining 
any two modules it is possible to pre
set a receiver to respond to one code 
out of a range of 3,540. During the 
period of the trial receivers of a new 
design having a capacity of 100,000 
codes are expected to become available. 

Since no physical installation work is 
required to give service to a customer, 
orders can be processed with the mini
mum of delay. On receipt of an order 

A manager at the Reading factory of Gillette Industries tries out a 

Radiopaging receiver on a visit to the factory floor. If he is wanted the 

receiver in his lapel pocket will "bleep" a warning within seconds of his 

secretary dialling his unique Radiopaging number. The receiver would 

operate outside the factory anywhere within the trial area. 

Sales staff advise the paging control 
centre; a paging receiver is selected and 
details of its code and associated paging 
number are fed direct into the control 
equipment by teleprinter machine. A 
paging call is made to confirm that the 
receiver is working before it is posted to 
the customer. 

Public paging is a liberator. No more 
need the man or woman who must be 
on call remain within earshot of a 
telephone. Now in the Thames Valley 
they will be able to move around 
freely - in a car, bus or train, or on foot 
indoor or out. By carrying a Post Office 
pager they need never be out of reach. 

And what of the future? If the trial 
confirms the experience of administra-

tions in other countries that public 
paging is popular with the business 
community, the Post Office will have 
a firm basis for considering the exten
sion of the service to other parts of the 
United Kingdom. 

Mr N. W. Brown is an Executive Engineer 
in the Line and Radio Branch of 
Telecommunications Development 
Department. He is concerned with the 
radio aspects of Radiopaging. 

Mr M. M. Beales is a Senior Tele
communications Superintendent in the 
Facilities Branch of the same Department 
and is involved in defining facilities 
for the Radiopaging numbering scheme 
and control equipment. 

A Technical Officer at Reading Trunk Exchange 

programs the Radiopaging computer. It is done 

simply by selecting the appropriate switches on the 

front of the computer equipment drawer. 

Co-author Maurice Beales feeds a new customer's 

code number into the information store of the computer 

during a test run of the Radiopaging equipment shown 

in the background. 



e 
Mr Edward Fennessy, Managing Director 

of Post Office Telecommunications, 
traced the growth of global 

communication from the undersea 
telegraph cable to the satellite 

links of today in a lecture to members 
of the Institution of Electrical and 

Electronics Technician Engineers. In the 
concluding section of the lecture 

printed here Mr Fennessy reflects 
on recent achievements and the 
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expands by more than 
20 per cent a year. 

THE WORLD today regards satellite 
communication as a normal feature of 
daily life, but let us recall that ten years 
ago those who forecast today's achieve
ment were regarded in many quarters at 
the best as lacking in commercial judge
ment. It can never work - it could never 
pay - who wants it anyway ? Those 
phrases were commonplace. It has only 
been because of the dedicated work of 
those who had the vision of the potential 
of the space age that the impossible has 
been achieved in less than ten years. It 
is a lesson that all young men should 
mark and profit by. 

There were many who saw no future 
for the communications satellite: there 
were equally some who saw in it the death 
of the submarine cable. What is the out
turn a decade later ? Primarily because 
the submarine cable had and still has 
great potential for development it has 
been able to respond to the challenge of 
the satellite. 

TAT 6, now in the planning stage, will 
provide in one cable 4,000 circuits 
between Europe and the USA. On high
capacity routes such as this the cable 
will continue to compete in economic 
terms. And who can say what waveguide 
and optical fibre technology may bring 
by way of further leaps forward ? How
ever, the satellite has the very great merit 
that it is capable of bringing global 
communication to many countries that 
could not be as economically linked by 
submarine cable. At the same time it has 
the definite limitation that because the 
signals have to travel over 44,000 miles 
for the journey into space and back they 
are subject to a delay of a quarter of a 
second. This delay is acceptable for one 
link, but not for two in tandem. Com-

A midget submarine will help to lay and maintain the new Cantat 2 undersea 

telephone cable which is to link Britain and Canada. The submarine and its 

two-man crew will work with a cableship to bury a 170-mile section of 

Cantat 2 beneath the ocean floor on the Canadian continental shelf. 

The cableship, equipped with a seabed plough, will bury the cable to a depth 

of between 12 and 18 inches. It is, however, unable to bury the torpedo

shaped repeaters inserted in the cable at regular intervals and will simply 

lay these on the bottom of the ocean. The submarine uses powerful water jets 

to shift the sand so that the repeaters can sink. Then the jets push back the sand. 

Cable burying aids are attached to the arms shown in the diagram of the 

submarine's equipment. The midget submarine will also uncover the buried 

cable should it be necessary to bring it to the surface for repair. 

The decision to bury Cantat 2 was made by the Post Office and the Canadian 

Overseas Telecommunications Corporation, joint financiers of the £30 million 

project, because of the need to avoid damage to a high-capacity cable. Cantat 2 

will carry up to 1,840 telephone calls at once - more than twice as many as all 

the other transatlantic cables combined - and it would have been particularly 

at risk from the gear of trawlers operating the rich fishing grounds off the 

Canadian shelf. The burying of cable at the UK end is also being considered. 
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munications to New Zealand, for ex
ample, must make use of a submarine 
cable for part of the route to avoid a 
double satellite hop. For this reason 
alone the two systems will be competitive 
but complementary as far ahead as one 
can see in this world of rapidly changing 
technology. 

Global telecommunications of today 
are well served by the submarine cable 
and the satellite. High quality speech and 
colour television can be communicated 
world-wide on an ever increasing scale 
and at increasingly lower cost. Global 
telecommunication traffic flows in main 
streams, not unlike the trade routes of 
generations ago, linking the business 
centres of the world; governed not by 
the vagaries of wind and problems of 
navigation, but by the great network of 
communication links established over 
the last century. 

Within five years the number of 
international calls will soar from 6o 

million to I 30 million. In ten years 
international telephone circuits between 
the UK and the world will have grown to 
-�5,000. These circuits will handle 346 
million calls a year. 

The submarine cable and the geo
stationary satellite have given us ability 
to provide almost unlimited circuits 

between all countries at economic costs, 
and with the bringing into being of this 
great and expanding global network it 
might be imagined that no significant 
problems remain to be solved. But this is 
not true. This global network must 
effectively interwork with the national 
telecommunications systems of the 
world, and this involves complex tech
nical problems of interworking national 
systems with their own individual 
standards. 

The ultimate aim must be fully global 
International Subscriber Dialling. To
day about 65 per cent of the 32 million 
outgoing calls from the UK are dialled 
by the subscriber, and ISD is available to 
virtually the whole of the USA and Canada. 

By 1982 90 per cent of all UK inter
national traffic will be subscriber dialled. 

To achieve this a very major expansion 
of circuits and the international gateway 
exchanges is necessary and the Post 
Office is planning accordingly. Between 
1972 and the end of 1978 we shall invest 
£loo million in the international tele
phone service and some £15 million in 
the international telex service. 

It is in this area of international 
switching that there remains a great 
technological challenge. We can transmit 
thousands of conversations via a satellite 

UK Satellite CircUt Growth 

-

no bigger than a London bus 22,000 
miles from the earth, yet require vast 
buildings packed floor upon floor with 
switches and control equipment to 
connect those circuits to the customers. 
This is the bottleneck of global com
munications and it is here in the area of 
digital technology and large-scale inte
grated circuits that we must look for a 
technical advance to match that which 
we have achieved in space and in the 
depths of the oceans. 



BY THE END of next year virtually all 
local exchanges will have been converted 
to automatic working, and this will lead 
to any customer in the UK being able to 
dial his own calls direct to any other 
customer by 1978. This full Subscriber 
Trunk Dialling (STD) access will be made 
possible by the completion of the transit 
network which the Post Office is cur
rently installing. 

The STD system, introduced in 1958, 
has two planned phases. The first of 
these has been progressively expanded 
over the years so that today the basic STD 

system provides an automatic service 
between the great majority of the 
country's telephones - 83 per cent of 
trunk calls can now be dialled direct by 
the customer. Designed limitations of 
the basic STD network are overcome by 
the introduction of the transit network 
which constitutes the second phase of 
the STD progranune. 

For the introduction of STD telephone 
exchanges were divided into Groups. 
Each exchange within a group is directly 
linked to a Group Switching Centre 
(Gsc) and GSCs are interconnected as 
justified by traffic quantities. Only three 
Gscs may be linked for the connection 
of a trunk call - that is not more than 
two GSC to GSC links in tandem. If more 
than two GSC links are involved there is 

an unacceptable drop in transmission 
performance, although at least three GSC 
links, sometimes more, would need to be 
interconnected if the basic STD system 
were to cover the whole country. Also to 
provide the number of extra routes 
necessary would have meant the intro
duction of additional routing digits, and 
only a limited number of these digits are 
available at Gscs. In any event, extra 
routing digits would have the dis
advantage of increasing the average 
post-dialling delay (the time between 
completion of dialling and receipt of 
ringing or other supervisory tone) 
experienced by the customer. 

To overcome the limitations of the 
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THE BASIC STD NETWORK 

2 - W1ra Basic Route 
2 - Wire Possible Auxilary Route 

basic STD network and enable full STD to 
be achieved the concept of a transit net
work which would pass calls between 
GSCs was evolved. To accomplish this 
task all Gscs have been divided into 
groups with each GSC within a group 
being directly connected to a transit 
switching centre (TSC). To obtain a 
measure of economy in the provision of 
line plane, and to provide a backbone 
network, nine of the 36 transit switching 
centres to be provided will be fully inter
connected to each other. 

These nine new switching centres will 
be known as Main Switching Centres 
(MSC) and the others as District Switch
ing Centres (DSC). By connecting an 
existing Group Switching Centre to its 
home District Switching Centre and in 
turn connecting this to a Main Switching 
Centre a basic transit network will be 
provided. And because all Main Switch
ing Centres will be fully interconnected 
with each other it will be possible to 
connect two Group Switching Centres 
together by using up to five transit 
links - that is originating GSC to home 
DSC; home DSC to home MSC; home MSC 
to foreign MSC; foreign MSC to foreign 
DSC; foreign DSC to terminating GSC. 

In addition to these basic routes there 
will be auxiliary routes which make it 
possible for many calls to bypass some 
IO 

of the five-hop stages and to be con
nected much quicker. These arc being 
provided where justified by traffic 
quantities, for example between two 
oscs. As a result it is estimated that less 
than one per cent of transit calls will in 
fact require five-link routings and that 
52 per cent will usc only three links. 

All the basic routes, and auxiliary 
routes outgoing from the transit switch
ing centres, will be dimensioned on a 
fully provided basis - that is there will 
be sufficient circuits to carry the traffic 
at the required grade of service. The 
auxiliary routes from the Group Switch
ing Centres into the transit centres will 
also be on a fully provided basis or, if 
the traffic level is small, on a high-usage 
basis. A high-usage route will have a 
small number of circuits in relation to 
the traffic offered to it, and the con
sequent heavy loading will result in more 
efficient use of the circuits. However, 
using circuits in this way gives a low 
grade of service and to ensure that a 
large number of calls do not fail, calls 
which find the high-usage circuits 
engaged will automatically be allowed to 
overflow on to the basic network. 

The possibility of automatic alterna
tive routing is being studied. This 
ensures that, on a busy route, the call is 
automatically switched to another path. 

A Technical Officer tests the line 

signalling system equipment in the 

TXK4 installation at Reading. The new 

Reading Main Switching Centre has 

about 150 racks of TXK4 equipment, 

and is the largest transit switching 

centre in the country so far. It will 

be capable of handling nearly 12.000 
calls in the busy hour. 

The limitations in the existing STD 
system are overcome by a combination 
of fast signalling techniques supple
mented by a fast-switching exchange 
system. To enable the required trans
mlss1on standards to be met all calls 
through the transit network will be 
switched on a four-wire basis. This will 
allow full advantage to be obtained from 
the use of the fast signalling system and 
ensure that the post-dialling delay 
experienced by the customer, even on a 
five-link call, is not excessive. 

To achieve this latter aim two signal
ling systems are used. The first is a line 
signalling system which sets up a 
connection between adjacent exchanges 
and the second is a multi-frequency 
signalling system, Signalling System 
Multi-frequency No. 2 (SSMF 2), which 
is used to transmit the information 
needed to route a call through the net
work. Rather than require a number of 
de pulses to represent a digit, a� is the 



case with conventional signalling sys
tems, SSMF 2 achieves this function by 
using a combination of two different 
tones (ac pulses). It is possible with this 
method to transmit digit information in 
a shorter time. 

A call can be routed through the 
transit network by using only the first 
three digits of the customer's national 
number (ABC digits) because it is these 
digits which contain the identity of the 
GSC serving the local exchange. The ABC 
digits are transmitted in SSMF 2 form 
between the originating GSC and each of 
the transit switching centres in turn. It 
is only when the call has reached the 
terminal GSC that the remaining digits 
need to be transmitted over the line. 

It works this way. First, by using the 
line signalling system a connection is set 
up between the originating Group 
Switching Centre and the first transit 
switching centre (TSc). The latter, after 
an exchange of tones to prove the 
suitability of the circuit, will transmit in 
SSMF 2 form a "transit-proceed-to-send" 
signal back to the GSC which then 
immediately transmits to the transit 
switching centre the ABC digits in SSMF 2 
form. The TSC is then able to set up a 
connection through itself and establish 
a circuit to the next TSC along the route. 

A check is made on circuits in a 

TXK4 equipment rack at Reading. 

This second TSC then sends a "transit
proceed-to-send" signal back to the 
originating GSC which responds by 
repeating the routing digits. And so this 
procedure is repeated until the final Tse 
sets up a connection to the terminal 
Group Switching Centre. The latter 
then sends a "terminal-proceed-to
send" signal to the originating Group 
Switching Centre which only then trans
mits the remaining part of the number 
necessary to set up the call to the called 
subscriber. Until they are actually 
required these extra digits are stored at 
the originating GSC. 

This method of signalling gives a post
dialling delay of approximately 10 
seconds on a five-link transit call but 
only 5 � seconds for a three-link call 
which will constitute the majority of 
transit connections. These times could 
be increased if adverse conditions are 
met at Tscs but, nevertheless, they 
compare favourably with the five to six 
seconds post-dialling delay experienced 
on the existing STD network. 

The transit network at present being 
installed was planned to meet needs up 
to 1975. The network, however, is now 
expected to meet demand until about 
1978. The long term plans provide for 
the network to be extended at national 
trunk traffic growth rates to meet 
requirements up to r981 and then for a 
further series of extensions to meet 

needs at 1985. These extensions will 
almost certainly result in an increase in 
the size of existing basic routes and a 
reduction in the number of auxiliary 
links. This is because studies have 
indicated that the pattern of transit 
traffic between GSCs is likely to be so 
volatile as to change even from day to 
day, making it difficult to dimension econ
omically some smaller auxiliary routes. 

THE EXCHANGE system chosen for 
use in transit switching centres is the 
proprietary Standard Telephones and 
Cables BXB u21 Crossbar system. It has 
been suitably adapted for transit working 
and designated TXK4 by the Post Office. 

With this system the incoming junc
tors (relay sets) act as interfaces between 
the line circuit and the exchange 
equipment (sec diagrams overleaf). 
They connect calls via register finders to 
the registers and their associated MF re
ceivers. The registers control the setting 
up of the call through the transit 
switching centre (TSC). They also control 
the return of the "transit-proceed-to
scnd" MF signal to the controlling GSC 
and check the returned ABC digits before 
transferring them, in de form, via the 
selection coupler to the translater. The 

THE TRUNK TRANSIT NETWORK 

4 � Wirn Puss1hle 
Auxiidry R1H1te 
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translated information required to set 
the call up through the TSC is then passed 
back to the selection coupler where it is 
stored to be available as required. The 
selection coupler acts as a concentration 
point for the connection of the short 
holding time equipment and provides 
access to the information path. 

The information path is an internal 
signalling path used to permit the rapid 
transfer of information between registers, 
selection couplers and markers during 
the setting up of the connection. 

The diagrams also show the other 
main part of the Tse, the Group 
Selection Unit ( Gsu), which is the 
switching area of the exchange and 
contains the crossbar switches for con-
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necting the call through the exchange. 
A GSU contains two sections of cross

bar switches called primary and 
secondary sections, interconnected by 
link circuits. The link circuit connecting 
pattern is arranged so that every primary 
section has access to every secondary 
section. The use of the link circuit 
principle reduces the number of cross
bar switches required to interconnect 
the inlets and outlets although a penalty 
is incurred due to the introduction of 
link blocking or congestion. 

This occurs when no free link circuits 
are available to connect an inlet to the 
required outlet. The TXJ<4 system 
reduces this in three ways. Firstly by the 
use of conditional selection, which 

ensures that only the free available paths 
between the primary section inlet and 
the secondary sections which have access 
to the required outgoing route are 
selected. Secondly, by duplicating route 
appe:uances - circuits are given dupli

cate appearances on routes having less 
than 15 circuits thereby providing more 
link circuits for selection. Thirdly, and 
most important, is the use of interaid. 
lnteraid is a form of internal overflow 
trunking which by use of the spare inlets 
and outlets of the crossbar switches 
enables alternative paths to be set up for 
routing the call through the GSU. 

For larger TSCS where more than 162 
incoming circuits are required but no 
more than 560 outlets are necessary 
additional Gsus can be provided with 
their outlets conunoned. This can carry 
approximately 300 erlangs of traffic. For 
TSCs which require more than 560 outlets 
some of the outlets of the primary block 
can be taken to a secondary block. This 
secondary block is a second switching 
stage comprising a number of Gst:s 
connected in a similar manner to those 
of the primary block. This trunking 
scheme, known as mixed primary and 
secondary block working, can carry 
1,800 erlangs. 

To ensure that switching times do 
not become excessive on multi-link calls 
no more than two stages of switching is 
permissible at a Tse. Although this 
limitation restricts the provision of 
further switching stages the maximum 
size of a TSC is not limited to 1,800 
erlangs. If a wholly secondary block 
trunking, one where all the traffic is 
routed over two switchblocks, is em
ployed the TSC could carry a maximum 
of 25,000 erlangs of traffic. 

The TXJ<4 system is readily adapted 
to numerous other trunking schemes 
and the size of a TSC is unlikely to be 
restricted because of the lack of a 
suitable trunking configuration. 

The choice of trunking is, in general, 
a question of the most economic solution 
at the traffic level concerned. However, 
other considerations apply, such as ease 
of initial installation, future extension, 
acconunodation aspects and overall 
switching times. The final solution will 
be a balance of all these factors. 

Mr J. R. Smith is head of the group in 
Network Planning Department at 
Telecommunications Headquarters 
responsible for the engineering 
standards and implementation of the 
transit network. 

Mr S. W. H. Ockmore, also of Network 
Planning Department, is head of the 
group concerned with the traffic 
routing and programming of the 
transit network. 



THERE ARE FEW firms today who 
purchase machinery and equipment 
without careful prior evaluation. Apart 
from matters of cost, reliability, delivery 
time, suitability for the purpose, many 
other factors are considered in advance 
of a decision being reached. Mistakes, 
when they are made, can be both costly 
and often obvious. 

Having obtained the machinery it is 
usual and sensible to make fullest use of 
its capacity and facilities. Optimum 
maintenance and servicing schedules 
will maximise its useful life. From time 
to time the machine may be adapted to 
meet new circumstances and situations. 
These considerations are commonplace 
in relation to an organisation's material 
assets but they are much less appreciated 

PEOPLE AT 
WORK-the 
psychological 
perspective 
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in terms of the organisation's human 
resources. Today we arc still in the 
process of learning that these processes 
apply equally to employees and that 
neglect, or indeed lack of awareness, of 
their necessity can have serious con
sequences. 

To recruit and select an individual to 
do clerical work in the Post Office can 
represent a £50,000 investment decision. 
The choice of a trained engineer or 
someone to perform a management task 
may represent an investment of 
£150,000. This is  what may be paid in 
salary in return for their services over a 
full career. Having committed this sum 
on behalf of the business it is surely 
sensible to ensure that it is well spent 
and not wasted. This means obtaining 

the right sort of person for the work to 
to done, which itself means under
standing in some degree of detail the 
nature of the job. In time, and with 
rapid technological development, even 
if the right individual has been em
ployed originally, his job may change or 
indeed disappear. This implies that the 
incumbent must be helped to adapt and 
modify his behaviour to meet the new 
situation. He must be helped to develop 
his latent talents and he must be pro
vided with new skills, in fact retrained. 

Though widely adaptable, people are 
not wholly adaptable so that in some 
cases the revised job may be beyond the 
capacity of an individual. Again a 
decision is required either to redeploy 
the individual or to restructure his job. 
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Telecommunications has for long been 
good at installing, maintaining, adapting 
and developing its equipment. It is now 
finding that an increasing proportion of 
its resources and effort are necessary to 
maintain, adapt and develop its staff. 
The welfare, safety and occupational 
health specialists largely concern them
selves with the physical environment, 
but important though these are, they are 
not by themselves wholly sufficient. 
Every individual works in his own unique 
psychological environment. This is 
made up of his own interests, aspirations, 
attitudes, fears and circumstances modi
fied by his perception of his role, status, 
relationships and place in the working 
environment. Our understanding of 
each of these attributes, their effect one 
upon another and how they might be 
influenced to optimise the psychological 
environment is as yet limited. There are 
many theories, but little in the way of 
generally accepted lore as to what is best 
under all circumstances and in every 
situation. Though we are beginning to 
accept its importance, our approach to 
bringing about change is essentially 
pragmatic. It will remain so for some 
time to come. 

Some hesitant steps towards an under
standing of the changes in the psycho
logical environment of some groups of 
staff in Telecommunications have al
ready been taken. These have raised 
more questions than they have provided 
answers, but at least they are giving 
pointers towards the sorts of things 
which may need to be done to bring 
about a desirable change. 

A study of wastage among clerical staff 
working in Telephone Area Offices 
showed that no single working environ
ment will be seen as the most favourable 
by everybody. A desired increase in 
responsibility for some will be seen as 
an intolerable burden by others and 
will lead to an increase in their anxieties 
and fears. Even remuneration is seen 
differently; the amount, the method of 
payment and the basis of calculation 
may be totally acceptable to one person 
and unsatisfactory to another. Evidence 
from this study, and from elsewhere, 
revealed that the introduction of Tele
phone Billing Stage 3 (the computeris
ation of customers' accounts) was a 
worrying experience for many people 
working in Telephone Accounts Groups. 
This change so altered the job that for 
some it resulted in apprehension, 
frustration and boredom. 

This sort of situation is not confined 
to clerical work. The introduction of the 
Telegram Retransmission Centre in the 
International and Mf!ritime Telecom
munications Region will mean that 

14 

fewer people will be required for the 
traditional work of the Overseas Tele
graph Operator. For those no longer 
needed adaptation and retraining will be 
necessary. By identifying their potential 
to acquire new skills, by taking account 
of each individual's interests, inclina
tions and suitability it is hoped to 
redeploy those so inclined, into other 
duties in Telecommunications. For the 
Operators who are still required the 
nature of their work will change. 

While correct assignment and place
ment is an obvious and desirable first 
step, this does not necessarily lead to an 
individual being satisfied and his man
ager regarding his work as satisfactory. 
A job consists of more than the work 
content within it. The style of super
vision, the awareness of the purpose of 
the work, the quality and the quantity 
of the work load, a recognition of 
achievement - these and many other 
things contribute towards the full and 
willing utilisation of an individual's 
talents. Not to use staff to their fullest 
capacity is not only economically waste
ful, it is also to some extent degrading 
to the individual. 

Perhaps few would disagree with the 
argument so far, but many might say 
what practical steps can be taken to deal 
with the problems ? In an organisation 
as large as Telecommunications how can 
every individual be in the job which 
best suits him and which fully utilises 
all his talents ? After all, thousands of 
jobs are the same but every individual is 
unique. Tailoring every job to match the 
job holder is clearly impossible. Even if 
it were feasible, people leave, retire and 
are promoted so the work force is never 
stable. These are sound arguments 
against the possibility that, even if we 
understood and could take account of 
every psychological factor involved, we 
shall never develop the ideal work 
environment for all. They are not, 
however, convincing reasons why some 
of the worst anomalies and difficulties 
should not be remedied. 

Job restructuring can be undertaken. 
A process which should mean not just 
functional grouping of activities but 
more importantly reorganising a duty to 
make it psychologically meaningful and 
whole. Single activities might be grouped 
together into a complete task, with a 
beginning, a middle and a recognisable 
and purposeful end. This would be 
more satisfying and make more sense to 
an individual. Especially is this so in 
situations where a man is expected to 
repeat, ad infinitum; a single activity, one 
of many before the product emerges. 
The classic example of this approach is 
on the motor car assembly line where 

one man will spend all his time tighten
ing a set of nuts or screws; he will never 
complete and perhaps may never see the 
complete article. The shortcomings of 
this ultra functionalisation have been 
recognised by some firms who have 
organised so that an individual or small 
group can now build a complete unit, 
albeit a sub-unit of the final product. 
It is of interest that a major motor car 
manufacturer has recently announced 
its intention of going over to this form 
of working in two new factories. A 
restructuring approach can be taken in 
most fields of work, and clerical work is 
no exception. We must beware of 
assuming, however, that what is a 
whole task from an administrative or 
operational view is necessarily seen as 
such by the man who does the work. 

Increasing technical sophistication, soc
ial development and economic necessity 
all point to the need to reconsider the 
relationship between the man, his job 
and his role in the organisation. There 
are probably only two underlying 
theories of work. The one tends towards 
the assumption that a man does as little 
as he can and that work has to be so 
ordered and organised that fear of 
sanctions against him will compel him 
to do what is necessary. The alternative 
assumes that providing the task and the 
individual are compatible and the 
psychological environment appropriate 
a man will be self-motivating. The latter 
approach seems the only viable pos
sibility in today's rapidly developing 
and changing social climate. 

Such a radical change of approach has 
widespread implications, not only for 
staff but for those who control and 
organise staff. Supervisors and man
agers will be more and more concerned 
with creating those conditions in the 
whole working environment which will 
allow each individual to function most 
effectively. This means recognising the 
amount of responsibility an individual 
can and should carry, giving support 
and encouragement, recognising his 
accomplishments and having regard to 
and satisfying his aspirations and ambi
tions. Above all it means understanding 
that even in a large unit each member is 
different and a uniform approach is 
inappropriate. For those having re
sponsibility for others the challenge is 
considerable, but so are the rewards for 
those who meet it. 

Mr J. A. Samuel is Head of Psychological 
Services Branch in Management 
Development Department. Before joining 
the Post Office four years ago he was with 
the Ministry of Defence (Navy) and the 
British Iron and Steel Research Association. 



Three case studies 

The growing concern with the 
problems of people and their jobs is 
illustrated by three studies carried 
out by Post Office psychologists for 
the Telecommunications Business. 

STUDY I-Clerical wastage. This 
arose from a concern at the apparemly high 
rurnover of clerical siaff i11 Teleph011e Area 
Offices. Several hundred clerical sraff who 
i·olimtarily resigned from 21 TAOs oi·a an 
eight-111011th period were i11rcrz:iewed and 
completed a derailed qucstimmairc. A group 
of ncm-leai·ers, 111<1tchcd f,n· age, sex, lc11grh 
of s.:r1·icc a11d type uf d11ry completed the 
su111c qui:stionnuirc. Analysis 1)( both q11es
rionnaires and i11ter1.:ii:,u·s rc1..·ca.led a cou
siJerablc amount of e'1.:idcnce 011 the fcdi11gs 
of d.:ricul staff towards zheir work, working 
conditions, pay, pro111orio11 prospects, rrain
ing, mpcrn'simz e1c. /11for111mio11 also became 
ai·ailuble about p,irricular features which 
uppeari:d to be associated with leaving 
ruther tha11 srayi11g. There were, for 
example, sig11ifica11C differences bctu·cc11 the 
i<'<I_\· lca<:crs ,111d nm1-lca1·ers perceii·ed their 
j,1bs i11 terms of rhe '1'ariay in their work, 
rhc i11iti,Hh·.: zhey could display, rhe mclltal 
und physi<'al de111u11ds placed upon them a11J 
rh.: importa11cc zd1ich thc_v believed their 
mirk ht1d to rhe f1111cri,mi11g of tlze TA 0. 

Th.: B11si11css is now givi11g detailed 
cW1Sideratio11 W the fi11di11gs. 

STUDY 2-lnduction of managerial 
and professional staff into the Post 
Office. The recr11ir111e11t, sel.:aim1 and 
rrui11i11g of graduates is expensii·e und often 
lmgrhy, a11d as the Post Office tends to 
eng.ige people for a career and not just a job, 
rupid a11d successful i11ductio11 is important. 
By imaviewi11g a sample of graduates soon 
afr.:r elllry and again a yeur later it is hoped 
11) disc01·er so111ethi11g about their i11irial 
.:xpectatim1s and attitudes and how these 
are modified by ti111e <111d experie11ce. 
Alanagers, partiwlar�\' those who have 
graduare staff, are also bei11g imcrviewed. 
The practical outcome, it is hoped, will be 
the idem1jication of those factors which 
rernlr it1 t:arly 1.111d satisfactory i11duction 
i11to the business. 

STU DY 3-The morale of fitters 
in the London Telecomrnunications 
Region. Part of the problem is in defining 
a11d w1dersta11di11g what is meant by morale, 
and determining in what way morale 
i11jluences work behaviour. Semi-structured 
group discussions with i11spectors, techni
cians mzd jitters have bee11 held in two 
Telephone Areas. A considerable body of 
information, which is being collated and 
analysed, is available about altitudes and 
feelings towards work, its organisation and 
other aspects of the work situation. How
et·er, a major difficulty of enquiries of rhis 
111.1.wre is in establishing acceptable and 
valid indices of the level of morale, and thus 
determi11ing the effects of change upon it. 
Auempts are being made IO get over this 
problem. 

1! 
i 

Top: Why do some clerical staff give up their jobs. while others in a 

similar po&ition enjoy their work? 

Middle: Is this student entrant. learning about a PCM exchange, happy 
about the way she was introduced into the Post Office? 

Bottom: What sort of work affects the morale of a London fitter? 



In the steps of the film pioneers 





Impressions of Europe 

The Continental winter brings special problems. In Scandinavia many open-wire 

circuits are still in use, and a number break as a result of ice and storms. 
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As Britain goes into 
Europe we take a look at 
telecommunications 
on the Continent. 
Roy Howard, Deputy 
Controller Planning in North 
East Telecommunications 
Region, was seconded 
to NATO as a Technical 
Consultant at the SHAPE 
Technical Centre in The 
Hague. It enabled him to 
obtain first-hand 
experience of a number of 
administrations and the 
communications systems 
they operate. In this 
article Mr Howard gives 
his personal impressions. 

ONE OF THE first impressions one 
gets when travelling through \X' es tern 
Europe is how the telephone service 
somehow mirrors the general national 
characteristics of the nation which it 
serves. For example, the German 
system is a model of thoroughness, and 
so far as the customer is concerned 
seems to work like a well-oiled machine. 
On the other hand the regulations at
tached to its use, applications for con
nection and so on, arc truly formidable. 

Conversely, the Italian system seems to 
be as volatile as the Italian personality. 
When using it one wishes sometimes 
that the telephone instrument could 
express itself physically in the way that 
an Italian often does; one suspects that 
such actions would be more satisfactory 
than the strange noises which sometimes 
emanate from it. 

The stolid nature of the Dutchman is 
reflected in the solid form of his tele
phone and the adherence to a very well
defined set of rules for its use. His 
strong commercial sense is \'ery evident 
in the method of billing by means of a 
printed and punched business machine 
60-column card which is also the ac
counting document. Payment is very 
simple - the card is handed over a Post 
Office counter with the cash or sent to a 
bank or the National Giro. Part of the 
card is torn off for a receipt at the 
counter, or the bank returns the torn off 
portion with their regular statement. 
Also, the time allowed for payment is so 
short that it is customary to arrange 
payment through friends if one is in
tending to be away for longer than three 
weeks at the expected time of arriyal of 



a telephone bill. Holland has been quick 
to grasp the importance of telecom
munications, and as befits a country so 
commercially minded much use is made 
of telex. The aspect of this which first so 
intrigues the visitor is its widespread use 
for hotel bookings. In the majority of 
the larger (and many of the smaller) 
hotels telex is also used for ordering 
supplies and for other business trans
actions. 

Throughout Western Europe one can 
note the importance placed on telex. 
Where firms in the United Kingdom 
advertise their telephone numbers many 
German and Dutch firms publicise their 
telex number, omitting reference to their 
telephone even though they possess one. 

In all countries the costs of telephone 
services are a subject for much discus
sion. However, cost comparisons are 
extremely difficult to make. Flat rate 
systems appear in Scandinavia, rental 
systems similar to that employed in the 
United Kingdom can be found in the 
Netherlands and Germany, with some 
countries giving a number of "free" 
local calls plus rental. The different 
systems coupled with the variable rates 
for calls and for distance add up to a 
multitude of variations in charges. Resi
dential rentals range between £9 in 
Italy and £27 in Norway; business 
rentals from £11 in Luxembourg to £27 
in Norway and connection charges from 
£7 in Luxembourg to £63 in Denmark. 

For many countries the charges vary 
from place to place. Connection charges 
can also vary in some countries accord
ing to the amount of wiring required; in 
Norway a capital contribution (repay
able with interest) of£58 is also required. 

Telephone habits \'ary coo. Consider 
the use made of public telephones. 
Commonplace on the Continent is a 
special "fire and police" telephone 
which is only usable for emergency calls. 
These apart, public telephones in the 
street are a far from common sight -
notably in the Netherlands, France and 
Germany. On the other hand in cafcs, 
railway stations, hotels and similar 
public places the telephone is freely 
availabk for customer and public mage 
on payment of the appropriate money to 
the proprietor of the establishment. In 
this way \'andalism is much reduced 
bt:cau�e the telephones are under im
mediate obsen·ation by the people res
ponsibk for the establishment. It docs 
however reduce the a\'ailability of public 
telephones late at night and in the early 
morning, and this at times can be a 
serious detraction. 

lJse of the telephone also varies con
siderably from country to country. The 
average British subscriber for example 

A model of the striking new tower 

which is to be built at Tolsford Hill to 

handle microwave communications 

with Europe. It is made of ferro

concrete. and will replace the 

existing steel structure which will 

shortly be loaded to capacity. Work 

on the tower will begin this summer. 

makes much less use of his telephone 
than does his opposite number in 
Sweden. 

The use that is made of individual 
telephones must of course be affected by 
the habits of people, the number of con
nections to the system, and to some 
extent by the number of people waiting 
to be connected. Germany has a very 
large number of "waiters" which must 
be affecting to some extent the usage 
made of individual telephones there. 
The habit of talking rather than writing, 
noticeable among Italians and Dutch
men, is reflected in the use that they too 
make of each individual telephone. 

Improved link with 
the Continent 

IN A DRIVE to strengthen commun
ications with Europe the Post Office is 
to enlarge its microwave radio link across 
the English Channel to France. In a 
two-stage programme over the next two 
years capacity will be nearly trebled. 

The route, from the microwave radio 
station at Tolsford Hill near Folkestone 
to Fiennes in France, has a present 
capacity of over 2,000 simultaneous 
telephone calls. It is to get an extra 
3,600 telephone circuits, 1,800 of which 
will be in service by November next 
year and the remainder by the end of 
1974. A new radio mast is to be built at 
Tolsford Hill to take the expanded 
system of aeriab that will be required, 
and to cope with future demand. 

The Folkestone-Fienncs route is a 
vital communication artery with Europe. 
As well as handling calls to and from 
France - people in Britain make nearly 
three million calls there a year - it also 
carries many international calls routed 
across France to other countries, prin
cipally Italy, Switzerland, Spain, Greece 
and Yugoslavia. The link also carries 
Eurovision TV services. 

Communications with the Continent 
account for the biggest slice of the Post 
Office's international telephone traffic. 
Of the 23 million overseas calls from 
Britain last year, 18 million were to 
Europe. By 1975 there are expected to 
be 80 million telephone calls a year 
between Britain and the Continent. 

The Folkestone-Fiennes extension is 
part of a big programme to improve tele
phone services with Europe generally. 
By 1978 expanded microwave and cable 
links will boost the total number of 
telephone circuits to the Continent to 
20,000 - more than double the existing 
number. 

Likewise, the attitude of the adminis
tration to its customers differs widely 
from country to country. It is generally 
true co say that the continental adminis
trations take a much "harder" line with 
their customers. One example of this has 
already been instanced in connection 
with billing in Holland, another is the 
attitude co enquiry and directory en
quiry calls. Some administrations charge 
the customer for these services because, 
they claim, this results in far fewer calls 
upon these unproductive services thus 
saving administration costs. 

One particular method of approach to 
the customer is worthy of special men-
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tion. This is the access system used to 
Dutch switchboards. The customer 
hears the number he is in the waiting 
queue of callers at the time he makes the 
call and as the queue shortens he can 

hear his position being reduced number 
by number. In this way the customer 
knows his position. It is a common prac
tice among Dutch customers to hang up 
if the first announcement is above 
number 8 in the queue. If the queue is 
full at the time the call is made the 
customer gets busy tone. Variations of 
this system may be met in other 
countries. 

The number of telephones per head of 
population can bring to light some 
interesting comparisons. Sweden for 
example heads by far the European 
nations, which may account in part for 
the fact that in that country one sees 
very few public phone booths. People 
make use of their own or other peoples' 
phones rather than the public ones. 

As one comes in contact with the dif
ferent administrations one is struck by 
the common purpose of them all - a 
desire to give a good service at a reason-
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able cost. To the uninitiated, the ways of 
going about it can seem very strange. It 
is here too that the general characteris
tics of the individual member of a nation 
are reflected in the nature of his organi
sation. As an illustration consider the 
Germans. Generally the German people 
are very orderly, clean and tidy and they 
have a desire to remain so. This is very 
much reflected in the organisation of the 
telephone administration which is, in its 
way, very orderly, tidy and ultra-correct 
in its dealings with its customers. 

In France and Italy, where the national 
characters are much more volatile, a 
liveliness and flexibility is noticeable in 
administrations' dealings with their 
public although there is a great deal of 
bureaucracy. Nowhere in Western 
Europe of course is there an administra
tion built on the lines of a truly commercial 
organisation such as those commonly 
found in the western hemisphere. The 
majority of the European administra
tions are Government-owned and run. 
This must have a bearing on attitude to 
the customer; only in a commercial 
organisation proper is met the dictum 
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that the customer is always right. In 
many countries the attitude is "what we 
have is best for the customer" and not 
"what the customer wants is what he 
should be provided with." Nevertheless 
there has always been a willingness to 
provide a service even if it has not been 
exactly what the customer requires. 

As one would expect the six Common 
Market countries are ve.ry well inter
connected telecommunicationally. There 
is a very marked degree of International 
Subscriber Dialling (Iso) between them, 
but here too one notices marked dif
ferences in the performance of the 
systems as one goes from country to 
country by telephone. For example, it is 
well known that one has to wait a very 
Jong time for a call to be connnected 
through the French system because the 
techniques used do require some con
siderable time to ensure satisfactory 
connection. 

The differences in tones too are very 
noticeable and can be disturbing at times 
until one gets used to them. When living 
in a small country such as the Nether
lands one has frequently to communi
cate with ones neighbours and this 
possibly explains one reason why the 
Dutch people seem to use the telephone 
very freely indeed for international com
munications and why so many people 
are fully familiar with the various tones 
and services provided by ISO. Naturally 
the Dutch nation has made it its business 
to be in direct communication with its 
neighbours by telephone and telex �d 
virtually all the communications with 
the immediate neighbours are done by 
automatic systems. As one goes further 
south in Europe the amount of auto
matic equipment becomes less and one 
meets manual systems more frequently. 

The ease with which one can communi
cate by International Subscriber Dial
ling obviously has a distinct bearing on 
the amount of traffic which is generated 
by the countries on the Continent of 
Europe and to some extent their concern 
and frustration at the barrier that the 
English Channel presents both physi
cally and to some extent telecommuni
cationally. The shortage of circuits be
tween the continent and the United 
Kingdom has been a serious drawback 
to the commercial communications of 
the Common Market and the United 
Kingdom. With the enormous increase 
in the number of circuits that are now 
being brought into service these frustra
tions should be reduced, but the market 
is growing rapidly and there is no doubt 
at all that with Britain's entry the traffic 
will increase still further and the en
larged community will have the problem 
of coping with this enormous growth. 



AL THOUGH the fight against van
dalism is still an uphill struggle there 
are some hopeful signs for the future. 
This was the view expressed by Mr 
Frank Lawson, of the Post Office Service 
Department, at a London conference on 
vandalism.* 

Mr Lawson, Head of the Service 
Policy Division, said the 76,000 public 
telephones, many of which are sited in 
remote rural areas, town centres and 
housing estates had proved to be a 
natural target for the vandal. During 
recent years there had been, each year, 
between I 2 I ,ooo and 17 I ,ooo cases of 
vandalism. Some kiosks escaped com
pletely, but others were damaged almost 
daily. In some areas kiosks were often 
vandalised immediately after repair and 
before a call could be made from them. 

The damage was sometimes due to 
thwarted attempts to obtain money 
from the cash boxes, but in other cases 
it was either senseless destruction or 
vicious behaviour. There was one 
instance where chemicals had been 
sprinkled around and inside kiosks 
which resulted in users being burned. 

The Post Office and the community 
paid heavily for vandalism, said Mr 
Lawson. Repairs and replacement costs 
alone had been as high as £565,000 in 
one year. In addition money was stolen 

from cash boxes. The cost to the com
munity, however, could sometimes be 
even greater. Public telephone kiosks 
met a social need and provided a vital 
link with the emergency services. In 
remote rural areas in particular a street 
telephone could often be the only 
lifeline, and loss of service could place 
lives at risk. 

"For the last few years the figures 
had presented a depressing picture," 
said Mr Lawson. However, there had 
been indications recently that matters 
were beginning to improve. "The cost 
of repairs and replacements fell by over 
20 per cent in the last year, and the 
amount of cash stolen was the lowest for 
some years," he added. About one per 
cent of boxes were now affected at any 
one time and this represented a con
siderable improvement. 

The improved situation was due to a 
number of factors. Specially strength
ened equipment had been introduced 
and had now been fitted in a large 
number of locations. The handset and 
connecting cord in public kiosks had 
been made vandal-resistant, design and 
lighting had been improved and poly
carbonate material was being used in 
place of glass. Maintenance effort had 
also been greatly increased and was 
paying dividends. Alarms had been 

fitted to many kiosks and in co
operation with local police had been 
most effective. 

There were signs of an increased 
public awareness of the problems and 
a desire to help, although there were 
still members of the public who were 
reluctant to co-operate, possibly be
cause of fear of violence. 

The Post Office was always willing to 
consider radical solutions and sugges
tions from the public and a number of 
such ideas had been put forward. 

The fully vandal-proof kiosk was very 
attractive as a concept, but it gave rise 
to technical and other problems. A 
pay-to-enter kiosk was often suggested, 
but this would provide a further target 
for vandals and prevent the making of 
free calls to the emergency services. 

Thus the fight against vandalism was 
continuing. "Our consolation can only 
be that after losing several rounds we 
are beginning to score points on behalf 
of the public, and each year we will 
try that much harder," Mr Lawson 
concluded. 

* The conference on vandalism was 
attended by local authority representa
tives, probation officers and social welfare 
workers and was sponsored by the 
journal "Council". 

an uphill struggle 
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EVERY YEAR AN increasing amount 
of telecommunications equipment is 
installed in customers' premises all 
over the country. Not only is there more 
of it, it has become much more sophi�ti
cated. 

It is a situation which has been creating 
problems for Telephone Arca Installation 
Divisions. Until a few years ago they 
could do the bulk of the work 
themselves, but now more and more of 
it has to be done by other groups 
because Installation Divisions do not 
carry the wide range of skills for the 
more complex installations. These are 
increasing to such an extent - PABXs by 
23 per cent over the last two years for 
example - that now a total of four 
million manhours is contracted out 
annually by Installation Divisions 
throughout the country. Thjs means 
that 13 per cent of all installation work 
is now being done by non-installation 
groups such as Internal Construction 
and Maintenance. 

To make it possible for just one group 
to carry through all the complex work 
now required in customers' premises 
Installation Divisions are being reorgan
ised. Wrule existing Installation staff will 
continue to install straightforward ex
change lines, extension plans, local 
private circuits and small switchboards 
etc, a new group is to be added to the 
organisation. To be known as the 
Customer Works Group, its staff will be 
responsible for the provision of the more 
complicated PMBXS, PABXS, Telex, 
private junction and main circuits for 
telephone and teleprinter services, 
circuits for Out-of-Area exchange lines 
and the larger of those simpler instal
lations which require a greater degree 
of co-ordination. 

The work content of the Customer 
Works Group was determined as the 
result of two originally separate investi
gations, one into PABX provision and 
the other into the problems involved in 
providing private circuits. The latter 
had in fact been organised and executed 
largely by Circuit Provision Controls. 
In both cases it seemed that groups 
whose skills and techniques had been 
set up for other specific purposes were 
being required to involve more and 
more of their staff with work in customer 
premises. 

The organisation needed to resolve 
this problem evolved following the 
study of various Regional trials on the 
provision of private circuits - notably 
one in Mjdlands Region which was 
later studied by a national working 
party - and another in South Eastern 
Region for PABX provision. 

In the end the solution to both 
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Above, left: The diagram shows how 

the Co-ordination section within a 

Customer Works Group will be the 

focus of installation activities. 

It will co-ordinate the work of the 

Planning and Execution sections 

which make up the Group, and is also 

responsible for bringing together 

all the numerous parties and 

activities involved in some 

installation work, for example 

private wire provision. 

Above: The simple job - an installer 

wires up a telephone for a customer 

in a housing estate. This is 

unaffected by the new organisation. 

Left: One of the more involved jobs 

which the Installation Divisions can 

now carry out without outside help. 

A Technical Officer commissions 

automatic exchange equipment 

at the new headquarters which 

Tesco supermarkets are building 

at Cheshunt. 

problems was seen to be similar - firstly, 
the careful co-ordination of all the various 
activities involved so that the customer 
is finally provided with service within a 
programmed time; secondly, the pro
vision of staff in Installation Division 
with the skills to complete any aspect of 
the work within the customers' premises. 
Both aspects have been built in to the 
Customer Works Group. 

Each Group will combine three 
functions Customer Works Co
ordination (ewe), Customer Works 
Planning (ewe) and Customer Works 
Execution (ewE). When a Telephone 
Area is of sufficient size to juHify it 
these functions will normally be 
accomplished by setting up within a 
Group a separate unit for each; alter
natively, in the smaller Areas, they 
will be combined. 

The Co-ordination duty is a new one 
and will be responsible for the 
co-ordination of the engineering effort 
required to provide a customer service 
right from the first enquiry to Sales 
until final completion of the work. It 
involves constructing a programme of 
the various jobs, taking into considera
tion every separate aspect of the work, 
agreeing with Sales and the customer 
the dates determined and progress 
chasing the work to see that the com
pletion dates are met. Because meeting 
of completion dates is of the greatest 
importance if the customer is to be 
satisfied with Post Office service, the 
duty must be prepared to act quickly in 
case of difficulty and must seek effective 
solutions for problems that arise. 

The Planning section will deal with 
the detailed planning for the range of 
work carried out in customers' premises. 
Its staff will also agree accommodation 
with the customer and plan the equip
ment installation, including the 
extension telephones and block wiring. 
In the past this task was accomplished 
by engineers on Internal and External 
Planning duties. 

Customer Works Execution will be 
responsible for completing the work 
programmed by the Co-ordination 
section. Its staff will include a group 
of Technical Officers - for the first time 
in Installation Division - and Tech
nicians, under the control of an Assistant 
Executive Engineer. The Technicians 
will put together and wire-up the 
equipment although the installing of 
extension telephones and providing of 
block wiring will continue to be done as 
in the past by the Installation Division's 
field staff. The Technical Officer will 
test and commission PABXS and carry 
out any other work in customers' 
premises that requires his skills. 

The reorganisation will sec changes in 
the methods for providing local private 
circuits, which form the bulk of the 
orders, and for those others which can 
be extremely complicated to design and 
provide. Instructions will now show 
clearly defined responsibilities for 
providing the separate sections of 
the total service, will emphasise the 
need for an effective handover to the 
customer, and will have a measure
ment of results that shows not so much 
how fast the service was provided but 
whether the customer got the service he 
wanted when he wanted it. 

The new Customer Works Groups 
will be responsible for co-ordinating 
the overall provision of private circuit 
work from the first enquiry to final 
completion. They will act as the 
central engineering information point 
and will be responsible for controlling 
the work in the customer'c; premises 
and in the local network. The design 
of the circuits, provision of the line, its 
line-up and correct working will remain 
the responsibility of Circuit Provision 
Control and the Customer Works 
Groups will connect the line to the 
customer's equipment and finally hand 
over the complete service to the 
customer. The Co-ordination duty's 
task is to arrange for this to happen with 
the maximum efficiency. 

An Installation Division organisation 
proper to present-day needs has now 
been set up. Having got that organisation 
off the ground, however, two further 
aspects require further study if it is to be 
fully effective. The first is for a more 
detailed planning and control pro
cedure; the second is for a system that 
allows sales staff to quote customer 
completion dates for bigger commercial 
installations at the first enquiry. 

Both these aspects are now being 
examined. The new organisation has 
been designed so that they may be 
added with little or no change when 
they are ready. When that happens the 
Customer Works Group will have 
achieved its own main objective - that 
of improving service to the customer. 

Mr W. R. West is the Senior 
Executive Engineer in charge of new 
projects for engineering installation 
matters. He ran Installation Job 
Conferences at the College of Engineering 
Studies, Horwood House, before joining 
Marketing Department. 

Mr F. E. Wright. an Executive 
Engineer in the same group, has been 
involved with the design and 
implementation of Customer Works 
Groups and Private Service prov1s1on 
procedures from the trial stage onwards. 
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Stacker trucks like these will 

operate in narrow gangways 

at Swindon. They run along 

metal rails between gangways 

(see smaller picture) and do not 

have to be steered. They can rotate 

loads to left or right and slide 

a pallet out on to the racks. 

IN A YEAR the Post Office spends over 
£7 million on forms, books, telephone 
directories and teleprinter and other 
stationery. Over £2 million is also spent 
on uniforms and protective clothing to 
say nothing of several smaller groups of 
items such as twine, lead seals and hand
scamps. 

The storage and distribution of all these 
stores for both the businesses is the 
responsibility of the Supplies Division 
of Purchasing and Supplies Department. 
A depot in Edinburgh serves Northern 
Ireland, Scotland and a few English 
offices just south of the border; the rest 
of England, and all Wales, is served at 
present by a group of six depots in and 
around London, helped out by two 
depots, at Bridgewater and Hereford, 
which are predominantly engineering 
stores depots. 

The London buildings are mostly old
fashioned and not suited to present-day 
methods of materials handling, nor is it 

economic to have the work scattered 
over eight locations. This year the vast 
majority of the London depots will be 
concentrated in a new, purpose-built, 
depot on a 35-acre site on the outskirts 
of Swindon. The first phase of buildings 
will include an office block, three ware
house areas each 400 feet by 300 feet and 
two covered roadways 76 feet by 400 
feet. Altogether 420,000 square feet of 
storage space is being provided with 
wide bays between the roof-supporting 
stanchions. 

The move will enable Supplies Divi
sion to take on jobs which are now done 
locally but which could be completed 
more economically by a central organ
isation. For example, the Scottish depot 
bas been issuing stationery on a trial 
basis, direct to sub-post offices rather 
than delivering in bulk to head offices 
where a further issues operation bas to 
be carried out. When Swindon depot 
opens this scheme will be extended to 



the rest of the United Kingdom. The 
depot will also take on the storage and 
issue of all forms for the Department for 
National Savings. 

For some time a plan for operations in 
the warehouse at Swindon has been 
emerging. Taking into account the work 
now done in the existing depots and the 
new commitments to be taken on, it 
shows a depot different in many respects 
from other Supplies Division establish
ments. The most striking feature is the 
very large number of small consignments 
which will be despatched: altogether, 
over 20,000 parcels, packets and envel
opes every day. Supplies Division have 
enlisted the aid of South Western Postal 
Region in handling this load. They are 
co-operating in setting up a despatch 
office on the premises, with a conveyor 
system designed by postal engineers to 
take the parcels straight to. it from the 
point of issue. 

A computer analysis of requisitions 
has shown that about 1,000 of the 6,ooo 

stationery items are "fast moving" -
meaning that the issuer will have to visit 
each of these stock positions very fre
quently, in some cases 100 or more times 
a day. To employ conventional issuing 
procedures, with people walking up and 
down between long rows of stock bins 
wheeling trolleys, would cause terrible 
congestion and produce a high risk of 
traffic accidents. For the fast movers, 
therefore, a small quantity of each item 
will be held in live storage racking. Each 
issuer will have a small number of items 
to look after. Empty, or partially filled, 
cartons will come to him along a con
veyor with a requisition enclosed, he 
will select the items required from his 
group, put them into the carton and 
pass it on to the next person. To support 
the issuing positions bulk supplies will 
be held and about 200,000 square feet of 
storage space wiU be devoted to this. 

Live storage racking consists of lines 
of roller track sloping towards the front 
face - probably four high. Each track is 
labelled to contain one item in trays 
which are fed in at the back face and 
travel on the rollers down towards the 
front. The issuer, working along the 
front, thus has a compact picking face to 
work from. There will be no trolleys in 
the Jive store section, and no climbing 
of steps to reach out-of-the-way items. 
The whole idea is to speed up the issuing 
process without congestion. 

As they become full the despatch car
tons will be labelled and slid onto the 
main conveyor, which will take them via 
a strapping machine into the despatch 
office. Various types of strapping mach
ine - which whip a nylon or polypropy
lene strap around a carton faster than the 

eye can follow - are being tried out in 
Scotland, and first reports show that a 
20 lb fibreboard carton, with straps, will 
travel well by post. 

Most issues of telephone directories, 
in response to orders from subscribers, 
will be in ones and twos and a different 
type of packaging - heat-shrink wrap
ping - is contemplated at Swindon. It is 
envisaged that the directories will be 
placed on a conveyor, with the address 
label on top and taken to a machine 
which will wrap them in transparent 
polythene film and seal round the edges. 
The packets will then travel through a 
tunnel in which streams of hot air will 
shrink the polythene tightly round the 
directories with the label showing 
through. They will then go on by con
veyor, cooling as they go, to the despatch 
office. There will be a lot of experiment
ing with different gauges of polythene 
film and different temperatures, but the 
result should be a good sound package 
produced far more cheaply than by con
ventional methods. 

Issues of clothing will generally be 
packed, as now, in multi-wall paper 
sacks, and these, too, will find their way 
into the South West Postal Regions des
patch system - but by trolley loads, col
lected from the despatch point by motor 
vehicle. In addition to this mail traffic, 
there will be a number of issues too big 
for postal despatch - the quarterly 
stationery requirements of Telephone 
Area Offices for example may run into 
tons of stores. These will travel by road 
or rail container. 

Pallets and fork lift trucks will be the 
basis of bulk stock handling at Swindon. 
In the bulk stationery store, however, a 
recently evolved adaptation of the fork 
lift truck - the narrow aisle stacker truck 
- will be introduced. This is very like a 
fork truck, and lifts pallets of stores on 
forks. It can, however, rotate its load 
90 to right or left of the forward facing 
position and slide the pallet out side
ways on to racking. The truck itself is 
guided along the gangways between the 

racks by side-wheels running along 
metal strips, and the operator, who does 
not have to steer whilst in the gangways, 
can lift the load at the press of a button 
to exactly the height required. Narrow 
aisle stacker trucks are faster in operation 
than conventional fork trucks, and save 
valuable space by working in very narrow 
gangways. 

The loading and unloading of road 
vehicles will take place in the covered 
roadways. Loading banks were thought 
to be too restrictive in relation to future 
developments on the site. Elevating 
platforms will be provided to allow 
pallet trucks to be lifted into vehicles 
and portable powered conveyors will be 
used in unloading small packages; and, 
of course, the ubiquitous fork lift truck 
will handle palletized loads. 

In a depot like Swindon, providing a 
service to over 20,000 "customers" in 
the Post Office, a lot of mechanical 
gadgets are needed to allow smooth and 
speedy working. However, for all the 
mechanisation, no depot is better than 
its people. The satisfaction of its custo
mers, who will be sending Swindon 1 i 
million requisitions every year, depends 
on careful provisioning to sec that stock 
levels are just right; on stock controllers 
who know just where to find any one of 
over 22,000 items; on issuers selecting 
the right quantity of the right item; on 
skilful drivers of fork lift trucks and 
other mechanical aids; on maintenance 
men; on supervisors with an eye for 
staff well-being and safety as well as 
determination to get the job done; on 
lively union representatives. It depends 
on good lighting, hearing and ventilation 
and so many other things. 

Meanwhile the plans go forward; the 
critical path bends a little but does not 
break, and Opening Day rushes nearer. 

Mr K. R. Foskett is Head of Warehouse 
Methods Branch in Supplies Division 
of Purchasing and Supplies Department. 
He 1s responsible for the planning 
of warehouse procedures at Swindon. 

A section of a "live" storage area of the type being introduced at Swindon. 

The issuer slides the carton in front of him along the static rollers to the next 

filling point. When a carton is filled it is pushed on to the central row of 

powered rollers which whisk it off for parcelling and dispatch. 



The four-wire call 
sender J BMillar 

WHEN THE Post Office buys a new 
telephone exchange it is necessary to 
ensure before it is brought into use that 
it will provide the required quality of 
service. There are established practices 
through which the Purchasing and 
Supply Department of the Telecom
munications Business ensures that the 
various items of exchange plant de
livered by a contractor are up to 
specification. It is also the contractor's 
responsibility to install the equipment 
in an exchange and to provide the inter
connecting wiring, and consequently 
further checks have to be made on site 
before final acceptance of the exchange 
by the Post Office. These include making 
test calls through the exchange and 
noting its performance. A disadvantage 
in involving other parts of the tele
communications network in such calls 
is that there is a possibility of calls 
failing because of faults in equipment 
outside the exchange which is under 
test. Ideally the exchange should be 
tested in isolation, using "call-sending" 
equipment. 

The advent of crossbar and electronic 
exchanges has brought an additional 
problem. With these types of exchanges 
it is impossible to predict precisely the 
items of equipment which will be in 
circuit for a specific connection through 
the exchange. To ensure that traffic is 
spread fairly evenly across the exchange 
equipment modern test equipment has 
to be capable of"fiooding" the exchange 
with calls. 

For the last five years or so call
senders have been available which can 
generate more than 3,000 calls an hour 
and evaluate the performance of the 
exchange being tested while analysing 
and recording call failures. Now a need 
has arisen for the development of a 
special design of call-sender to be 
used in the final acceptance testing of 
the new London Sector Switching 
Centres (sscs). It is needed because the 
sscs will respond to a variety of signal
ling systems when calls are being set up, 
and the call sender has to be capable of 
generating the whole range of possible 
signals. 

Sector Switching Centres are crossbar 
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Plastic tape is laid down in the original layout of a printed circuit 

board which will form part of the call-sender. 

The finished board, after reduction. measures 12 in by 8 in. 



exchanges each comprising an incoming, 
an outgoing and a tandem unit. The 
incoming unit receives traffic direct 
from pro\'incial Group Switching 
Centres and also traffic from the 
Trunk Transit Network.* This traffic 
is switched by the ssc to local exchanges 
within the Sector. The outgoing unit 
performs the complementary function 
of switching trunk traffic originating 
in the Sector to distant Group Switching 
Centres. The tandem unit carries some 
indirectly routed traffic between ex
changes within the Director Area. To 
amid delaying the installation pro
gramme each unit will be acceptance 
tested as soon as it is completed. Thus 
the ability to test units in isolation 
becomes a prime requirement. 

Although the transm1ss1on paths 
through the ssc are 2-wirc, the circuits 
to distant trunk exchanges may be 
either 2-wire or 4-wire. Because some 
of the signalling systems used require 
connections to be made to the 4-wire 
side of the terminal equipment it is 
necessary that the call-sender should 
ha\'e a 4-wire capability if a compre
hensive test of the installation is to be 
achieved. As a consequence the equip
ment being developed is now referred 
to as the 4-wire call-sender. 

Existing call-senders are designed to 
assess the quality of service by checking 
whether or not a connection has been 
established through an exchange in 
accordance with the digits fed in. By 
connecting special circuits to the test 
numbers to which the call is directed it 
is an easy mancr to return a signal to 
the call-sender on successful receipt of 
the call. However, when a call is routed 
through a ssc, routing digits will be 
passed forward to control subsequent 
switching stages in ocher exchanges, and 
a call can be said co be successfully 
routed through a ssc only if it switches 
to a free outlet in the correct junction 
trunk group and if in addition the 
routing digits subsequently passed for
ward arc correct. 

Because of the diversity of modern 
signalling systems chis latter cask is a 
difficult one and is beyond the capacity 
of the test number circuitry used in 
conjunction with the existing call
scnders. New circuitry has had to be 
de\'eloped which is capable of examin
ing the routing digits forwarded on a 
call co check whether or not they arc 
error-free. Sufficient circuits co cater 
for 128 outlets arc housed in a unit 

* Sector Switching Centres were de
scribed in the Spring 197 I Joumal, and 
there is an article on the transit network 
in chis issue. 

A shelf assembly for plug-in printed circuit boards is wired at 

Cescom Electronics ltd. London. which has been involved in the 

development of the call sender. 

known as the Automaric Response 
Unit (ARU) and this is connected by 
flexible cords to the switching unit 
under test. 

To avoid a proliferation of call
sender and answering-unit types, the 
equipment will be designed so that it 
can be used for testing either the in
coming, outgoing or tandem units of the 
sscs. In addition ic will have an applica
tion in the final acceptance testing of 
exchanges in the transit network. 

The call-sender and ARU have to be 
designed as transportable units while 
the performance of their constituent 
circuits must be to at least the same 
standard as the circuits they simulate. 
Solid-state electronic techniques offer 
both small size and inherent reliability 
and have consequencly been widely used 
in the design. 

The call-sender will be capable of 
storing up to 128 cesc calls of up to 20 
digits each. The storage medium con
sists of two 8192-bit ferrite-core stores 
and the equipment can be programmed 
to send each call one, two or three times. 

Up to 20 calls will be in progress ac the 
same time, entering the exchange at up 
to 40 inlets and being routed to the ARU 
from up to 128 outlets. 

From each of the 40 inlets calls may 
be directed co all of the 128 outlets. If 
each call were sent three times a total 
of 15,360 (40 128 3) calls would 
result. It will be possible to programme 
the call-sender to execute such a test 
pattern. The complete cycle would 
occupy some eight hours, though in 
certain circumstances a test call-sending 
race in excess of 3,000 calls per hour 
will be possible. During the cesc cycle 
fault details will be fed to an adjacent 
teleprinter. 

Development of the equipment is now 
well-advanced and its debut is planned 
for the latter half of 1973 when the first 
of the Sector Switching Centres will be 
nearing completion. 

Mr J. B. Millar 1s head of a section 1n 

Telecommunicauons Development 

Department concerned with switching 

systems and associated equipment. 

Sector Switch111t Centre 

2-wore ClrCUllS 
Incoming 

Unit 

Out901n1 
Unot 

2 wire c1rcwts 

to dd1acent 

local exchanges 

2 wire ClfCU•lS 
from ad1acent 
I xal exchanges 

The diagram shows how call sender equipment is connected to 

Sector Switching Centre units. 
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Above: Seaspray turns to ice as 

the cableship Alert meets 42 degrees 

of frost during a winter cable 

protection patrol off Newfoundland. 

The ice must be cleared to prevent 

the ship becoming top-heavy 

and capsizing. 

Right: The heated waistcoat. 

with its battery. 

CREWS OF the Post Office's three 
cableships have been supplied with elec
trically heated waistcoats to keep them 
warm while working at sea this winter. 
They are among the first British seamen 
to be issued with the new clothing. 

Cableship crews experience some of 
the world's worst weather while main
taining their winter vigil over undersea 
telephone cable links. Sometimes they 
have to work in conditions so cold that 
a man standing still for more than a few 
minutes can be frozen to the deck by 
his boots. 

The new waistcoat, a British invention, 
has a conductive material on the inner 
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lining which is heated by lightweight 
rechargeable batteries to a maximum 
112 degrees F, providing a comfortable 
body temperature. Even if they become 
soaking wet they will not harm the 
wearer. Worn under heavy outer cloth
ing the waistcoats will enable crews to 
work comfortably in even the coldest 
conditions. 

The batteries will provide warmth 
continuously for about two-and-a-half 
hours without recharging, or up to five
and-a-half hours with intermittent use. 

The largest of the Post Office's cable
ships, CS Alert with a crew of II 1, has 
been on a winter cable-protection patrol 

of the Grand Banks fishing grounds off 
Newfoundland. 

Several transatlantic telephone cables 
cross the shallow waters of the Grand 
Banks and are particularly vulnerable 
to damage by fishing trawlers. The 
Alert shares with American and French 
cableships the year-round task of 
patrolling these cable routes to keep 
the trawlers off - and carrying out re
pairs in the event of cable damage. 

The Post Office's other ships, CS Ariel 
and Iris, each with a crew of 63, are re
sponsible for cable maintenance around 
the shores of Britain, across the North 
Sea and into Arctic waters. 



THE MACHINERY OF 

INVESTMENT PLANNING 

I� THE FIRST part of this article 
(published in the Autumn 1972 
issue) it was suggested that tele
communications capital investment 
is characterised by: 

its sheer size, amounting to more 
than £500 million spent in 1971/2; 
the vast number of schemes in
volved; 

the long lead time associated with 
many items because of the need to 
plan developments long before they 
are required; 

the complex interrelationship be
tween schemes in the overall tele
communications network. 

For the reasons given above, the capital 
rrogramme has to be considered and 
rrocessed as an entity. This is done at 
Telecommunications Headquarters by 
means of the Investment Plan and 
Four-monthly Business Planning and 
Financial Reviews. 

The lnn:stment Plan is prepared 
annually; it represents a rolling pro
gramme covering the current and five 
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J D Cartwright 

subsequent years, and is in all important 
respects consistent with the current 
approved 10-year Business Plan. The 
Investment Plan has two main aims. 
Firstly, it is a statement of the Business's 
capital investment plans, together with 
proposals as to how these will be 
financed, which is submitted to the 
Government early in each calendar year. 
In this respect it serves as a kind of 
"prospectus" for our "bankers." 
Secondly, it also represents, within 
the Post Office, the Business's overall 
plans for the short and medium term. 
There are four principal stages in its 
preparation : 

In Stage 1 a Guidance Letter is issued 
to Regions and THQ Departments. This 
sets out the growth and other assump
tions on which preparation of capital 
expenditure forecasts for the Investment 
Plan are to be based. 

In Stage 2 forecasts of capital expendi
ture are submitted to THQ/Business 
Planning Division (BPD) and arc con
sidered by BPD and operational THQ 
Departments and then by the Business 
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Planning Committee (BPC), which sub
mits definitive expenditure and related 
financing proposals to the Managing 
Director's Committee (MDCT). The 
financing proposals show how the money 
needed for capital investments will be 
raised and, in particular, how much will 
need to be borrowed from government 
or other sources; in recent years, roughly 
50 per cent of requirements has been 
borrowed. 

In Stage 3 the Business's proposals as 
approved by MDCT are submitted to the 
Post Office Board for approval. 

Finally, the approved proposals are 
sent by the Board to the Ministry of 
Posts and Telecommunications with 
other parts of the government machine. 
Approval of the proposals, with or with
out modification, is notified to the Board 
by the Ministry in due course. 

The above process normally takes 
rather more than a year overall, starting 
in the summer of each year. 

Four-monthly Business Planning and 
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Financial Reviews, by contrast, cover 
only the short term (normally the cur
rent and two subsequent financial years) 
and are internal to the Post Office. They 
are called the March, July and Novem
ber Reviews and, incer alia, monitor 
the capital programme against the 
programme approved by the Post Office 
Board in the Investment Plan and 
authorise capital expenditure allotments 
for those parts of the programme under 
direct Regional or local control. 

The main stages in the process are the 
same as for the Investment Plan. Guide
lines are produced by THQ on which 
Regions and THQ Departments base 
forecasts which are then considered in 
turn by the Business Planning Com
mittee, MDCT and the Board. When the 
proposals have been approved, capital 
expenditure allotments are issued to 
Regions. 

All the Reviews follow the same pat
tern, but at the same time as the July 
Review a stewardship review of the 
previous year's outturn is also carried 
out in which the Business considers how 
well it has performed in the light of 
previous forecasts, especially the 
approved March Review of the previous 
year, which represents the capital budget 
for the year under review. This ap
praisal of performance represents a vital 
management tool because it emphasises 
the accountability of the various parts 
of the Business for the investment for 
which they are responsible and assists 
in the learning process. 

The Investment Plan and Four
monthly Reviews are sometimes con
fused with one another, possibly because 
capital forecasts for the Investment 
Plan and one of the Four-monthly Re
views (the November Review) are sub
mitted to THQ/BPD at virtually the same 
time. The distinguishing points to bear 
in mind are that: 
The Investment Plan is medium term 
(current year - five); is produced for 
the benefit of Government as well as the 
Post Office; serves also as the Five Year 
Plan for the Business; represents ap
proved expenditure levels in bulk or 
programme terms. 
The Four-monthly Reviews are short 
term; monitor achievement and revised 
forecasts against the Investment Review 
as approved by the Board; also specifi
cally authorise and monitor capital ex
penditure which is under direct Region
al control. 

The main stages of the two types of 
Review are illustrated. It will be noticed 
that both have one important feature in 
common, namely that they are built 

upwards from the bottom of the organis
ational pyramid, thus ensuring that the 
resultant capital programmes are broad
ly consistent with the proposals of Areas 
and Regions and so enjoy their com
mitment. 

Finally, it may be helpful to include a 
word of explanation about the Business 
Planning Committee (BPC) to which 
reference has already been made. This 
Committee was created early in 1972 to 
take over the capital programming 
responsibilities of the former Standing 
Telecommunications Advisory Com
mittee (STAC) and also to exercise a wider 
Business Planning role. It is chaired by 
the Senior Director, Planning and 
Purchasing (SDPP) and comprises Heads 
of THQ Departments and Divisions with 
important financial, planning or service 
responsi bi Ii ties. 

I ts chief functions are: 

1. to prepare Business Plans, Investment 
Plans and Four-monthly Planning Re
views for MDCT; 

2. ro ensure that the Business takes an 
integrated view of prospects and prepares 
proposals for action accordingly; 

3. generally, to advise MDCT on all 
mailers concerning Business Planning. 

BPC is supported by an independent 
Business Planning Division under the 
Head of Business Planning (HBP) who 
reports to SDPP. There is no formal 
subordinate Committee structure, but 
two informal bodies play a useful sup
porting role. The first is the Business 
Planning Liaison Group (BPLG), whose 
permanent members are the Head of 
Business Planning and the Heads of key 
Divisions in TFD and TMSD; secondly, 
there is a capital working party com
prising representatives of BPD and 
other THQ Divisions which considers 
Regional expenditure forecasts in detail 
and makes recommendations to HBP, 
who then presents the proposed capital 
investment programme to the Business 
Planning Committee. The significance 
of BPC is that, having wider terms of 
reference than the old STAC, it is able 
to approach Business Planning from a 
corporate viewpoint. The Telecommu
nications capital investment programme 
is too important to be considered in 
isolation. In particular it needs to be 
related to the Business's longer term 
financing capability and to changes in 
the national economic environment. 

Because BPC represents virtually all 
major financial, planning and operation
al interests it can provide a flexible tool 
for forming Business strategy and tactics 
during the next decade. Its role will no 
doubt develop in the light of experience. 

ll�lllll�lEllAl�IY 

ISD expands 
Cardiff became the seventh major popu
lation centre in Britain to have Inter
national Subscriber Dialling facilities 
when 78,000 phones in the area were 
linked to the ISO network in November. 

It was the start of a major programme 
to enable more of the country's telephone 
users to dial their own international 
calls. ISO will be extended to 20 centres 
by the late summer of this year and to a 
further 30 by 1975. 

When the programme is complete ISO 

will be available from about 5,000,oootele
phones, compared with about 3,000,000 
phones in the original six centres - Lon
don, Birmingham, Edinburgh, Glasgow, 
Liverpool and Manchester. 

Research honours 

Fred Berry Terence Evans 

\ 
John Yeomans Ron Beaumont 

A scientific paper written by Mr Timothy 
S. Bowles, an experimental psychologist, 
has won the 1972 Scientific Premium of 
the Gordon Radley Fund (Christopher 
Columbus Award). The Fund's awards 
are made annually to staff of the Post 
Office Research Department. 

Mr Bowles's paper on "The effects of 
graphical aids on the identification of 
foreign signal tones" was written when 
he worked in the Human Factors 
Branch. It deals with International Sub
scriber Dialling and the problem of 
identifying the signal tones of foreign 
countries - dialling tone, engaged tone, 
and so on. Mr Bowles devised two types 
of graphical aid to represent the tones as 
pictures on a graph. 

The Fund's Craftsmanship Premium 
for 1972 was shared by: 

Mr John Yeomans and Mr Fred Berry 
for their work on a new precision instru
ment at Dollis Hill for measuring 
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electric losses in insulating materials 
(dielectrics) when subjected to radio 
waves of microwave frequencies; 

Mr Robert Cornwall for intricate ma
chining of a small component made in 
the alloy In var; 

Mr Terence Evans for designing and 
making a jig that enables the end wall of 
a 12 in diameter gas-filled metal cylinder 
to be drilled, and the gas filling sampled, 
without gas loss; 

Mr Ronald Beaumont for a cut-away 
section of a screened helical delay line, 
produced for exhibition display. 

In orbit 
The latest of the communications satel
lites, Intelsat IV flight 5 positioned over 
the Indian Ocean in the summer, is now 
being used extensively by the Post Office 
for telephone communications with 
countries stretching from Kenya to New 
Zealand. Among the latest countries to 
get satellite service with the UK is 
Pakistan through earth stations at Goon
hilly, Cornwall, and Karachi. Previously 
telephone calls between the two countries 
went by overland link and two high
frequency radio circuits. 

Dial Up 
A new service for sending computer data 
over the public telephone network has 
been introduced by the Post Office. 
Known as Date! 2400 Dial Up it enables 
computer users to send data in binary 
form at 2,400 binary digits per second 
(bit/s), a faster speed than ever before 
over the telephone network. 

The new service also allows customers 
to use many different types of data 
terminal equipment which previously 
were restricted to use over special private 
circuits, or at lower operating speeds on 
the telephone network. 

Date! 2400 Dial Up will use a modified 
version of the Post Office Date! 2400 
modem that has already been well proved 
in service over private circuits. It 
provides synchronous transmission of 
serial binary data at 2,400 bit/s in one 
direction at a time but can also be 
switched to operate at half or quarter 
speed where difficulties are experienced 
at the higher rate. 

Mi I ton Keynes 
In an article (City of tomorrow) in the 
Autumn 1972 issue a Post Office en
gineer was pictured installing electronic 
equipment which provides broadcast 
and telephone services to homes in the 
new city of Milton Keynes. It should 
have been made clear that the "box-in
the-wall" equipment shown serves a 
group of about 15 houses. 

For oil rigs 
Greatly improved ship-to-shore com
munications are to be provided for 
exploration platforms and oil drilling rigs 
operating off the northern and eastern 
coasts of Scotland. 

Extra radiotelephone and teleprinter 

links will be provided exclusively for the 
rigs and the vessels servicing them by the 
Post Office coast radio stations at Stone
haven and Wick. These stations cover 
the waters from the Firth of Forth round 
to Cape Wrath on the north-west tip of 
Scotland. A new communications station 
will also be provided at Norwick, on the 
island of Unst in the Shetlands, which 
will be remotely controlled from Wick 
radio station 200 miles away on the 
mainland. 

The £160,000 project will also include 
more radiotelephone facilities on the 
medium and VHF wavebands for other 
shipping, especially trawlers, operating 
off the Scottish coast. 

Under the improvement scheme Stone
haven radio station will get 15 teleprinter 
links of its own. 

Navigation aid 
The 8,962 tons cableship Mercury is 
being fitted to Post Office specifications 
with one of the most accurate navigation 
systems commercially available. 

The Mercury, which belongs to Cable 
and Wireless Ltd, is to lay the major part 
of the Cantat 2 undersea telephone cable 
which will link Britain and Canada next 
year. 

The navigation system, called Hydro
plot, was developed for the Royal Navy 
and uses signals from satellites to pin
point a ship's position to within 300 feet. 
It also employs a computer which displays 
the vital information required by the 
navigator on a visual display unit. 

The system will integrate all Mercury's 
other navigational aids and some cable
laying information to plot the route of 
Cantat 2 with great accuracy. Accurate 
plotting of the cable route is a vital aid to 
repair operations. 

Later the entire navigation system will 
be transferred to the Post Office cableship 
Alert which is responsible for maintaining 
transatlantic cables. 

Contracts 
Plessey Telecommunications - £1 
million for processor controlled equip
ment to handle billing information for 
a u  t o m  a t i c  i n  t e r c o n  t i n e n  t a !  t e l e x  
exchanges. Two automatic ticketing 
systems controlled by System 250 pro
cessors will be installed, one at St 
Botolph's, the other at Fleet telex ex
changes, replacing the existing systems 
which have paper tape output. The 
ticketing systems will collect, validate 
and match the heads and tails of each 
outgoing call set up by the telex exchange 
and, after code conversion, output billing 
details on magnetic tape for later pro
cessing at a Post Office data processing 
centre. 

£ 1 million contract for the supply and 
installation of frequency division multi
plex (FDM), 4 MHZ and 12 MHZ coaxial 
line systems. 

Standard Telephones and Cables 
Limited - £50,000 for pilot monitoring 

equipment. The order is for GTA-14E 
equipment, specially developed for the 
Post Office, to be used during the 
maintenance and installation of coaxial 
telephone systems. 

New Boards 
Two new Telecommunications Boards 
have been set up in Scotland and North
ern Ireland. The Board in Northern 
Ireland will also be responsible for the 
postal services. 

Regional boards are intended to provide 
a more flexible system of day-to-day 
management, permitting managers to 
take into account local circumstances 
and requirements, while working within 
national guidelines. 

Chairman of the Scottish Telecom
munications Board is Mr H. J. Revell, 
previously Director of Telecommunica
tions, Scotland. The Board will have eight 
members, including four from outside 
the Post Office. Outside members 
appointed so far are: 

Mr R. G. Duthie, CA, chairman, Black 
and Edgington, Greenock; Mr D. G. 
MacDonald, managing director, John 
Menzies (Holdings) Ltd, Edinburgh; and 
Mr Maitland Mackie, convener, Aber
deen County Council. 

Chairman of the Northern Ireland 
Postal and Telecommunications Board 
is Mr P. J. Manson, previously the 
Director, Northern Ireland. There are 
seven members, including three from 
outside the Post Office: 

Mr H. F. Andrews, chairman and gen
eral manager of the Northern Ireland 
board of Gallahers Ltd; Mr J. A. Ken
nedy, chairman and director of J. B. 
Kennedy Ltd; and Mr D. H. Temple
ton, senior partner, Price Waterhouse 
& Co. 

Prizewinners 
Prizewinners in the Institution of Post 
Office Electrical Engineers Associate 
Section Paper Awards 1971-72 are: 
G. W. E. Gay, Salisbury Centre, £15; 
D. McL. Duncan, Aberdeen Centre, £5; 
R. G. Genge, Southampton Centre, £2. 
The winners also receive Institution 
Certificates. 

Auto-telex 
With the opening of an automatic telex 
link with Rumania 40,000 telex users in 
Britain can now dial their own calls to 
almost anywhere in Europe. Only two 
countries, Gibralter and Malta, where 
the inland services are still manually 
operated, cannot yet accept automatic 
telex calls. 

Other telex services which have recently 
switched to automatic working are those 
to the Pacific islands of Hawaii, Guam 
and Saipan. 

AMP 
The telephone number of AMP of Great 
Britain Ltd is 01-954 2356. An incorrect 
number appeared in an advertisement in 
the Autumn issue. 
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GOLD FLASHED SILVER 

---- CONTACTS/GIVE EXTRA 

RELIABILITY 

ll's these 
component parts that make 

our relay difterent 
... of course you'll say, one relay is much the same as another, but we are 

prepared to pull ours apart to prove that our PYE TMC Components General Purpose 
Relay Series 300 is different, so dwell awhile on these positive performance facts. 

D FULLY BRIDGED BASE-provides utmost strength, avoids mounting breakages 
and overcomes base distortion. l.l LOW RELUCTANCE CORE/YOKE JUNCTION 

-improves sensitivity margin. D LARGE WINDING AREA (Circular Bobbin) 
-gives added sensitivity. !]WIDE RANGE OF STANDARD TYPES 

- provides economic solution to practically any requirement. 
0 GOLD FLASHED SILVER CONTACTS-give extra reliability. 

Increased output means that we can offer many types ex-stock 
including Post Office approved type 23 

Pye TMC Components Ltd 
Controls Division, Roper Road, Canterbury, Kent, England. Telephone Canterbury (0227} 66041 

Telex 965009. Cables Pyecomps Canterbury 
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Our manufacturing resources could contribute to your 

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

Whiteley 
versatility ... 

WHITELEY ELECTRICAL RADIO CO. LTD. 

Mansfield, Notts, England. Tel. Mansfield 24762 
London Office: 109 Kingsway, W.C.2. Tel. 01-405 3074 
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A self contained mains operated Test Set. 
Designed for use in cable ships and shore terminal stations. 

Automatic Keying increases speed of measurement and reduces 
manual dexterity. 
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Suitable for the following tests: Insulation, Capacitance by mixture, 
conductor resistance loop and overlap tests; fall of potential, 

and no loss of current tests; also others described in 
Tinsley List 162 and handbook. 

Test Sets designed for individual needs by engineers with many 
years' experience in Submarine Cable Testing. 
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H. TINSLEY & CO. LTD, 
WERNDEE HALL, 
SOUTH NORWOOD, 
LONDON SE25 5LA 
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Marconi 
Specialized 

Components 

• Components meet the most stringent specifications 

under severe operating conditions • Unbeatable 

reliability • Strict quality control • Continuous technical 

development • State-of-the-art design • Standard 

24 Circuit 
Combining Filter 

Type 

Cut-off frequency 

Bandwidth 0.3d B 
40dB 

Return level 

Passband ripple 

Insertion loss 

Load/Source 

impedance 

F2040-01 

Low Pass 

60kHz 

-48kHz, -300Hz 

+300Hz 
40dB 

0.3dB 

10.5dB 

600!2 

High Pass 

60kHz 

+300Hz, +48Hz 

�300Hz 
40dB 

0.3dB 

10dB 

600'1 

Designed to meet Post Office Specification PC5024 this 

filter can be used to split a 24-circuit signal into two 

separate groups of 12 circuits above or below 60kHz or to 

combine two such groups into one common line. 

Full details are contained in brochure SP219. 

Marconi Communication Systems Limited 

Specialized Components Division, Billericay, Essex. 

Telephone: Billericay (027 74) 22654 Telex: 99201 
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comprehensive 
telecommunications 
Australia extends its links with 
GEC Telecommunications networks · 

G EC of England is proud to have acted as main contractor for 
the East-West 2GHz microwave radio system now in service, 
which brings Western Australia into the national broadband 
trunk telephone and television relay network. The largest 
single telecommunications project carried out in Australia, 
and one of the longest systems in the world, it carries trunk 
telephone calls, at the present rate of 1.3 million per year, 
over 1500 miles between Western Australia and the 
Eastern States, and provides circuits to all centres en route. 
Working in close collaboration with the Australian Post 
Office, G EC was responsible for the engineering, 
manufacture, installation and commissioning of 
the radio equipment, and the design parameters 
for antennas and feeders, power plant, equipment 
shelters and towers, and overall project 
management-an A$8,000,000 responsibility. 
The 2GHz system is part of the 
GEC total systems capability 
which includes 2GHz, 4GHz, 
6GHz, and 6.8GHz systems for 
speech or colour television on 
long haul main routes, and 
7. 5GHz for speech on medium
haul and spur routes, all in 
accord with CCI R requirements, 
together with associated 
equipments including frequency 
division multiplex, for up to 1800 
circuits, supervisory alarm indication 
and remote control systems, IF and 
baseband switching, narrowband 
auxiliary radio for serviceband, 
and antenna systems. 

GEC Microwave Systems in Australia 

New transcontinental route 

......... Other main routes for which G.E.C. equipment 
has been supplied 

• Terminals and intermediate switching stations 

e e e e e e Repeater stations 

S. &. C 

MICROWAVE AND LINE TRANSMISSION· MULTIPLEX· V.F. TELEGRAPHY 

DATA MODEMS· TELEPHONE SWITCHING SYSTEMS· PRIVATE 

TELEPHONE SYSTEMS· TELEPHONES· TOTAL SYSTEMS CAPABILITY 

GEC TELECOMMUNICATIONS LIMITED of Coventry, England. 
A Management Company of The General Electric Co. Ltd. of England. 18861 



Our two new ranges of 75 ohm TV distribution 
cables are now made on an extrusion line unique in 
Western Europe. 

We're one of the most technologically advanced cable manufacturers, using new 
techniques to produce TV distribution cables at a consistently high standard to tolerances 
much closer than previously possible. At very competitive prices. 

The two ranges: 

Aeraxial Semi Air Spaced 
Polyethylene dielectric copper 
taped braided and polythene 
sheathed television distribution 
cables. Five cables in the range, 
with inner conductor sizes from 
1 .27 mm to 3.05 mm. 

Solid Polyethylene dielectric 
copper taped and polyethylene 
sheathed television distribution 
cables. Five cables in the range, 
with inner conductor sizes from 
0.73 mm to 3.65 mm. 

Aerialite 

Aerialite will specially 
manufacture TV distribution 
cables for any special TV 
application-also, you can 
make use of the Aerialite 
free technical advisory 
service to help you in the 
selection and application of 
distribution cables. 

For further information, send for 
Aerialite's new publication 
giving full technical 
specifications of the latest range 
of TV Distribution Cables. 

�o A�e Ca�Limi� • • 
Please send me your brochure 

I 
entitled Aerialite Television Distribution Cables. 

_N_A_M_ E ___________________ _ 

Aerialite Cables Limited, POSITION 
Castle Works, ----------------------

Stalybridge, Cheshire SK15 2BS. I COMPANY 
Telephone: 061-338 2223 
--------------------

Cables: Aercables, Stalybridge. _A_D_D_R_E _s_s _______ ______ ____ _ 

Telex: 669902 
POTJ2 



One man business or large company? 

The advantages of Recordacall speak for themselves - when you're 
out Recordacall's in ! Business as usual. Recordacall offer you 

A short, one year contract - low cost reliability - Serves you 24 hours a day 

J.Recordacall 
TELEPHONE ANSWERING MACHINE 

Ring now for FREE demonstration, absolutely without obligation 

Ring 01-2310941/4 Day or Night �i�����g��\V:�oN00NsE1 4SJ 
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Connollys cables ... a vital link 
in todays telecommunications 

PROGRfSS lfOUlllS HPf llllCI 
In the sophisticated world of 
modern telecommunication, 
cable integrity is vital. Long 
experience is required in its 
design and manufacture. 
Connollys have this experience-
75 years of it. And we aim to 
remain in the forefront of cable 
development for many more 
years to come. 
For cables to suit your needs
call Connollys. 

C::ONNOLL.YS 

Connollys (Blackley) Limited, 
Cable Division, Blackley, Manchester M93FP 
Telephone: 061-740 9151 
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Consistent performance and reliability of 
course. but for overall capability we also offer 
the broadest range of products and production 
techniques. Together. they comprise 
an unrivalled breakdown of products and 
methods which offer the surest safeguard 
against other forms of breakdown. We call this 
AM Peconomation - the process by which 
AMP provides its customer with electrical 
connections of the highest quality at lowest 
applied cost. 

Plug-in Coupler Connector 
Post Office approved to spec1f1catio11 

02464 designed to fac1l1tate in-house 
production -111 coniunct1on with the stripper 
c11mper automach1ne. Tin-plated contacts 
Plug-in coupling connector available for 
111ter rack wiring. 

AMPMODU Interconnection system 
An interconnection concept based upon a 

family of stamped and formed receptacles and 
mating posts. Receptacles applied to boards 
by stakmg machine permit multiple stackin�J 

Welcome breakdown 
• • • 

1n commun1cat1ons. 

of modular cards and rnat1ng with 
1nterconnect1ng boards or w111ng gnd panels. 
Housings are available for receptacles. 
including wire· crimp types. 

Printed Circuit Products 
A bruad range of printed circuit products 

by AMP includes receptacles for component 
mounting and testing. quick connect/ 
disconnect devices and connectors for 
braided shield and coaxial Cilblc. 

In-Plant Wiring 
The full benefits of low ·cost programmed 

wiring without capital outlay. Complete 
panels produced from wiring lists using the 
TERMI-POINT clip technique. with 
positional accuracy of w1r1ng assured and 
electrical checking as required 

Automachine 

AMPMODU and TERMl·POINT 

are rrademar<s of AMP Inc. 

Rmg. spade. hook terminals. pins and 
receptacles and special items are available 
from AMP 1n the widest range of 
configurations. materials and fir11shes. 
Supplied in continuous strip form. they are AM P reel-mounted for hi(Jh speed application by 
automachinc. of Great Britain Ltd. 

Write now for further details of the above products 

AMP OF GREAT BRITAIN LTD .. TERMINAL HOU SC. STAN MOR C. MI DDl CSEX 1 IA7 4RS. f EL 01 · '.l4G 23�6 In a word AMPeconomalion 
AH617 
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