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industrial laminate 

PUNCHABLE 
GLASS EPOXY 
LAMINATE 
Major supplier of laminate to 

the leading telecommunications 

manufacturers in Europe. 

Ask for details of the extensive 

range of industrial laminates. 

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



EXPCl:RTABLE 

The portable telephone for export by experts 

This lightweight instrument is being supplied by Associated Automation Limited, England, to satisfy the 

demand for a pleasing modern styled portable coin operated telephone for Hotels. Restaurants, Shops, Hair

dressing Salons, Garages, Hospitals etc. 

It can provide full facilities for automatic working with operator access, and is available with various 

mechanisms to suit different exchange systems and coinage. 

A key operated version for rental applications is also available allowing the proprietor full facilities with

out the need to insert coins. 

--
Associated Automation Limited 

A member of the G EC group of companies 

Dudden Hill Lane Willesden London England NW1 0  1 DJ 
Telephone 01-459 8070 Telegrams Astomation London Telex Number 935210 
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ephone exchange 
Our "Easydial" phone doesn't put out tone 

signals like other pushbutton phones. It puts /1 
out pulses like a regular dial phone. Every tele- ( 
phone exchange accepts pulses and will put you 
through to your number. 

That means "Easydial" will work where 
the equipment needed for pushbutton phones 
hasn't been installed yet. 

And that means-with "Easydial"-you 
can have the convenience of touch calling even 
if it's not available in your area. 



it looks like a dial phone. 
The secret of its design is the use of inte

grated circuits to create a simple memory. As 
fast as you can push the buttons, the memory. 
stores up pulses and sends them out in a steady 
stream. 

The phone doesn't need batteries. It comes 
in White,_ Off-White, Ivory, Sand-Beige, Yel
low, Turquoise· and Red. And there's a stan-

<lard desk model available, too. 
"Easydial" can be a direct replacement for 

rotaf;iy dial phones -and we'll arrange the re-
placement. · 

For more information, .contact your local 
GTE representative, or write to: GTE Inter
national, One Stamford Forum, Stamford, 
Conn. 06904 U.S.A. 

(ij i=t 1.nTERnATIDnAL 
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The GEC 7 46 table telephone -
You can depend on it. T hat's the 
most important thing you can say 
about a telephone, a very essential 
tool of modern society. Important 
as it is, it is often taken for granted. 

When you buy a telephone you 
obviously want good styling at a 
low price. In the 7 46 we provide 
both but more importantly we offer 
an instrument of high performance 
and unique flexibility with the widest 
available choice of options. These 
options include: 
* 1 or 2 switching buttons for recall, 

shared service, conference, 
priority access, bell on/off. 

* Seven colour options. 
* Handset: Lamp calling; deaf aid; 

press-to-talk. 
* Table or wall mounting. 

* Dials: 10 or 20 i.p.s; dial lock; GEC manufacture telephones 
C.B. working. for world markets: table and 
Number rings -to suit any wall-mounting models in a number 
requirement. of attractive colours, loudspeaking 
Pushbutton signalling - telephones, pushbutton telephones 
three versions available: and switching telephone systems. 
Self-contained MOS loop dis- . Dial or pushbutton versions 
connect for all types of exchange. available for 
Multifrequencyfor large exchanges. all telephones 
D.C. leg for PAX/PABX exchanges. 

* Ringer: High or low impedance. 
Extension Bell. 

* Automatic volume regulator 
optional. 

* Line cord 1.5 m, 2 m, 3 m Plug or 
Jack. You couldn't be in better hands. 

Someone, somewhere may think GECTelecommunicatio.nsLtd., . 
they have a requirement that cannot Telephone D1v1s1on, Whrnbank Road, Aychtte 

Co. Durham, England. 
be met by the GEC 7 46 range. A Management Company 

I 
� ,R iD 

I We'd welcome the chance to prove ofThe General Electric O'U-.... _ 
them wrong. Company Ltd. of England.�. ------'· 

Always at hand. 
The GEC 746 table telephone 
·you can depend on it. . 

GF2 

( 
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An outstanding offer to the 
busy executive ... complete freedom 
to consult correspondence, make 
notes, draw, do anything he likes 
with both hands while carrying 
on a telephone conversation. 

There's no need to use 'press 
to talk' switches either. GEC's 
LST 40 loudspeaking telephone 
has fully automatic voice switching
so the loudspeaker and microphone 
cannot be 'alive' at the same time 
and eliminating 'sing round!' 

Any number of people in the 
room can join in a conference 
with the distant party. 
When privacy is required, pick up 
the handset-the loudspeaker and 

microphone are automatically 
disconnected. 

You could call it 'the 
Freedom Phone'. Outside, it's 
neat modern appearance is at 
home in the most up-to-date 
office layout. Inside, the GEC 
LST 40 loudspeaking telephone 
is a masterpiece of advanced 
circuitry ... 

Dial or pushbutton versions 
available for all telephones. 

· GEC manufacture telephones 
for world markets: table and wall
mounting models in a number of 
attractive colours, loudspeaking 
telephones, pushbutton telephones 
and switching telephone systems ... 

You couldn't be in 

better hands. 

GECTelecommunications Ltd., 
Telephone Division, Whinbank Road, Aycllffe, 
Co. Durham, England. 
A Management Company 
ofThe General Electric 

Gi .. C Company Ltd. of 
England. 

GF3 
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With over 300 rolls and paper tapes to choose from 
selecting the one that is exactly right for you 

is Boyden's problem - not yours I And its a problem 
that comes easy to us. with over 5 4 years of research 

and technical evolution behind us (and equally 
as many in front). After all. nobody is more critical 

of our quality than we are. 

Telex rolls and paper tapes by the million. 
Plain rolls. Carbon interleaved and carbonless rolls 

Action. Ikon and Idem Active Reactive rolls. 
Parchment and non-parchment tapes. White or coloured. 

Custom printing to your requirements. 
Collators. Acoustic Hoods and Page RewindPrs. 

With Boyden you're assured of the best. Everytime. 
So wouldn't you benefit by giving your telex 

stationery problems to us and save an awful lot 
of time and money as well. 

boyden 
Boyden Dato Papers Ltd SCommerceWayWaddon Croydon CR94PN 

Whiteley 

Acoustic 

Hoods 

These strongly made hoods for both 
outdoor and indoor use are designed 

to specifications which meet Post 

Office a.Pproval. Suitable for desk, 

shelf or wall mounting, they are 

available with or without internal 

light fittings and doors if required. 

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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Who says you can't invest 
for safety and profits? 
A home to buy; children to keep at university; an additional pension 
to help you enjoy retirement; or simply an investment for 
protection and profit over 10 years or more: everyone has something 
different to save for. 
You could not make a sounder choice of money managers than UK 
Provident. Funds under management for members now exceed 
£zoom. Bonus rates are at a record high level of £4.ooX, p.a. 
compound plus 25% terminal bonus, giving highly attractive yields. 
Consult your nearest UKP branch, or send the coupon for details. 

*Premiums can be deducted from salary without extra charge. 

Please send me details uf your special terms available to Post Office Corporation employees 
on personal application to you or the Civil Service Insurance Society. I am interested in: 

DUK Planned Investment D Protection lorfamily D Children·s policies TJ/875 

Address _____________ UNITED 
Dcpl Bch Date of Birth KINGDOM 
Dcpt lkh Address Tckphonc ______ PRQVIDENT 

DOLPHIN HOUSE, NEW STHEET, SALISBURY SP1 2QQ. TEL: SALISBURY 6242. 
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working Day 
any day 

From Monday through to Friday, you'll find TCL's 
vast plant producing more and more telecommunications 
cable to meet the world's increasing demands. 

Typical is the laying-up machine. This and 
other modern plant are constantly at work in our Dagenham 
factory, speeding out much of the cable that goes to 
work for The Post Office. British Rail and similar authorities 
in countries throughout the world. 

But TC L service stretches beyond the manufacture. 
You'll also find our Technical Advisory Staff 

ready to help at the Planning Stage -
ready to supply a working brief any day 

[ I c ll of the week you want it. 
Telephone Cables Limited, Dagenham, England. 

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

I l 
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An era ends 
at 

Abingdon 

At seven o'clock on the morning of 26 June half a dozen Post 
Office engineering apprentices stepped forward to disconnect all 
but a few lines into and out of the old telephone exchange at 
Abingdon, Oxon. Their action meant that England's last 
manual exchange was closing and another important step in the 
Post Office's plans for a "dial everywhere" network had been 
made. 

Immediately after the old equipment at Abingdon was cut out 
a new automatic crossbar exchange was switched in and, for the 
first time, the 6,1 oo subscribers in this historic Thames-side 
town were able to dial direct to most parts of Britain. The 
switch to automatic working also means that the Post Office now 
has only six manual exchanges still in service - all in sparsely 
populated areas of Scotland. 

The history being made at Abingdon was witnessed by 1 50 
guests who were able to see the very last call handled at the old 
exchange. The Mayor of Abingdon was connected by an opera
tor to a local firm of solicitors who, in I 896, became one of the 
six original subscribers in the town and who had kept the same 
number - Abingdon 4- ever since. 

In parallel with the work of phasing out manual exchanges, the 
Post Office has been tackling another immense task - Subscriber 
Trunk Dialling, which was first introduced at Bristol in 195 8. 
While making STD available to more th.an I 2t million cus
tomers, the Post Office has also nearly trebled the size of the 
telephone network, from 4t million exchange lines in 1958 to 
12t million now. In all, the Post Office is spending about £800 
million a year in capital investment. 

As a result of the Abingdon switchover, 99f per cent of the 
country's exchange connections now have STD. And in opening 
the town's new exchange Mr Kenneth Cadbury, Assistant 
Managing Director, Post Office Telecommunications, said that 
it was hoped to achieve a "dial everywi1ere" network in the 
United Kingdom by the end of 1978. 

"From a customer's point of view", Mr Cadbury said, "a 
three-minute cheap"rate trunk call on your new automatic 
exchange will today cost you a shade under 5fp - only a fp 
more than such a call 1;,:ost 40 years ago". 

Post Office 
telecommunications 
journal 
Summer 1975 Vol. 27 No. 2 
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The benefits of a system which provides a second exclusive 

exchange connection on an existing telephone line 

have been clearly demonstrated in Cardiff Telephone Area. 

Two into one 
will go 

RE Chapman/WJ Hubbard 

MORE THAN three years ·ago the 
Post Office, anxious to get greater 
return on its investment in local tele
phone cable networks, began feasi
bility studies into the One plus One 
Subscriber Carrier system which ena
bles a second exclusive exchange con
nection to be made to an existing line. 
Trials have now been carried out in 1 2 

Telephone Areas to study the system's 
effectiveness and to monitor problems 
that emerged. 

One of the Areas selected to take part 
in the trials was Cardiff which at the 
time had the longest waiting list in the 
country with about I I,ooo people 
requiring service. It was natural, 
therefore, that the new system was 
seen as an important step forward in 
efforts to reduce the queue for phones. 

At that time up to 30 per cent of all 
new customer enquiries in the Area 
were immediately put on the waiting 
list, while a further 25 per cent could 
only be offered the restrictive shared 
service facility. Although accepted as a 
temporary expedient to overcome cur
rent difficulties, shared service has 
always been the source of many irri
tations for customers and the Post 
Office alike and there is, of course, a 
national policy for its eventual eli
mination. 

Although the One plus One Carrier 
should not be automatically used as an 
alternative to shared service it is worth 
noting that it has no practical difficul
ties with the provision of extensions 
and where numbering schemes are in
compatible. 

The One plus One Carrier system is 
connected to a working telephone 
exchange line to provide a second 
exclusive exchange connection. It con
sists of compact, transistorised carrier 
conversion units connected to the line 
at both the new customer's premises 
and the telephone exchange. The 
second telephone connection operates 
in the frequency band between I 9 and 
96 kHz while the original connection 
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continues to work at normal audio fre
quencies up to 3.4 kHz. 

Both circuits use ordinary telephones 
but components within the carrier 
units convert the speech and signalling 
from the carrier telephone into the 
higher frequency signals which are 
superimposed upon the voice fre
quency circuits. 

The signals are separated by filters, 
one within the exchange conversion 
unit and another fitted externally at 
the point where the line divides to 
serve the two customers. Unlike shared 
service, One plus One Carrier gives 
not only complete privacy and uninter
rupted access to the exchange but also 
enables both customers to dial and 
speak to each other. 

How then was Cardiff Telephone 
Area to derive the maximum benefit 
from the use of such a system? Initially 
the External Planning Division was 
given the task of selecting suitable 
exchanges which contained sections 
where immediate relief was not 
planned. In co-ordination with the In
ternal Planning Division the work was 
programmed for exchange construc
tion staff to provide the equipment in 
seven exchanges with mainly residen
tial customers. 

By the end of February last year 44 
customers had been given service by 
the use of the One plus One Carrier 
system. Since then the application of 
the system has grown substantially. 
Currently, there are some 800 Carrier 
subscribers connected and working in 
4 7 exchanges in the Cardiff Area. A 
further 27 exchanges will be equipped 
to allow One plus One to be provided 
and this will mean that over half the 
Telephone Area will be able to provide 
this type of service. 

The scale of provision of exchange 
equipment varies between single 
mounting units for ro carrier conver
sions in small automatic exchanges 
(uAxs) to 30 units at bigger 
exchanges. A further r 8 units are 

wi'red up at Cardiff's main telephone 
exchange. 

What of staff :reaction during the r 8 

months that this system has been in 
use? Naturally external planners 
prefer to take maximum advantage of 
the carrier system wherever it  is  feas
ible, rather than the alternative 
method of preparing a minor relief 
scheme which must necessarily take 
longer because of the need to slot it 
into the Works Division programme. 
This latter method also tends to frag
ment planning effort down to isolated 
pockets rather than the more desirable 
long-term programming of cabinet/ex
change relief schemes. 

On occasion it has been found benefi
cial to provide One plus One Carrier 
as a temporary measure. Soon after 
the trial began an exchange unit was 
provided at a UAX and 10 customers 
were given service by One plus One 
Carrier. Later the Works Division 
completed a planned development of 
this exchange which involved the pro
vision of many additional distribution 
poles. The exchange unit was then 
recovered and transferred to another 
UAX where line plant problems existed. 

The advantages of using this method 
include speedy service to the customer, 
immediate revenue from connection, 
rental and call charges, and minimal 
initial planning effort. 

After a tentative start the Installation 
Division accepted the challenge of pro
viding One plus One Carrier and both 
installers and fitters accept its use as 
part of their everyday work load. It is 
interesting that field staff have not 
only proved the versatility and advan
tages of such a system but have 
demonstrated once again that their 
knowledge, experience and common 
sense have been able to overcome most 
of the teething troubles that invariably 
arise with new techniques. 

This, together with the help and 
guidance that has been readily avail
able from the staff of Telecommunica-

1. 



tions Development Department (TDD) 
in London, has kept things running 
smoothly and also provided much 
additional data which will prove bene
ficial in future development. 

A good example of how this close co
ordination between Telecommunica
tions Headquarters paid dividends 
concerned the batteries used for pow
ering the exchange unit. The power is 
obtained from the 50-volt exchange 
battery while a small secondary bat
tery charged over the line provides 
power for the customer's carrier equip
ment. It was found that the small 
ro-volt batteries sometimes became 

tial subscribers because with the high 
calling rates which can be met on busi
ness lines there is a risk that the bat
tery would not be maintained m a 
fully charged condition. 

In Cardiff Telephone Area, how
ever, the view has been taken that 
every opportunity should be taken to 
exploit the potential of One plus One 
Carrier and it has been used selectively 
on business lines. The few faults which 
have resulted are adequate justifica
tion for this policy. 

The scope for One plus One Carrier 
on business lines could be increased by 
the use of local mains-power units as 

The audio line of a One plus One system is tested at Cardiffs main 
telephone exchange. The lower telephone is used for testing the carrier line. 

discharged while in store, and at the 
time of installation, particularly on 
busy lines, fault conditions such as 
speech cut-off and incoming ringing 
difficulties arose. 

Because of these problems a battery 
charging unit capable of charging up 
to ten ro-volt batteries at a time was 
developed in the TDD laboratories at 
Alperton. It is now possible therefore 
to ensure that all batteries are fully 
charged when issued. 

One plus One Carrier equipment is 
intended primarily for use by residen-

an alternative to charging the batteries 
over the lines. There would remain, 
however, technical restrictions on the 
use of the carrier for some business 
services and while these can be over
come there are no plans at present for 
extending the scope of the system. 

Maintenance of the One plus One 
Carrier system is relatively easy 
because no adjustments or measure
ments have to be made to the carrier 
frequency levels. The only require
ments are that the line should be 
within normal maintenance insulation 

limits and the loop resistance should 
not be greater than r ,ooo ohms. 

The method used for clearing faults 
proved to be in the carrier equipment 
is immediate replacement, having first 
proved the audio and carrier line and 
telephone. And to reduce out of service 
time and travelling to a minimum it 
has been found necessary to hold suffi
cient spare carrier units at various 
points. Spare units are also carried by 
the faultsman. 

In the early days items were often 
returned to stores as being faulty by 
both installation and maintenance 
staff, but were subsequently proved to 

be in working order. The number of 
items being returned has now reduced 
considerably as staff have become 
more familiar with the equipment. 

For ease of testing and to avoid dis
turbance at the customer's premises a 
portable tester using the substitution 
method has been built by maintenance 
staff for use in Cardiff exchange area. 
This has proved very successful and 
enables an independent test of either 
audio or carrier equipment to be made 
at any connection point in the line 
between the main distribution frame � 
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and the particular premises concerned. 
The test consists of two telephones 

(one audio and one carrier) plus the 
appropriate items of equipment, 
mounted compactly in a box. A local 
circular has also been issued on One 
plus One maintenance and the main
tenance handbook for carrier system 
(we 900) consisting of all relevant 
Telecommunications Instructions was 
issued to each exchange where the 
equipment is fitted. 

Reported faults include a faulty 
exchange unit jack contact, noisy un
derground lines, radio interference on 
the carrier line, and a filter unit hav
ing been damaged by lightning. In the 
larger installations it is important that 
repair service control and exchange 
records are maintained correctly to 
ensure that carrier circuits can be 
readily identified for quick and effi
cient fault clearance. Increasing ex
perience and improved testing tech
niques before and after fitting will 
result in better service for telephone 
customers. 

In addition to the 800 carrier sub
scribers already connected a further 
500 carrier units and 125 exchange 
mountings have been planned, includ
ing an additional holding for forecast 
exchange transfers. This indicates 
Cardiff's confidence that "two into one 
will go" and that the One plus One 
Carrier system can provide extra ftexi
bilit y in the planning and provision of 
exchange lines. And with ever improv
ing technology the question might well 
be posed: How long before the advent 
of One Plus Three, Four or Five? 

Mr R. E. Chapman and Mr W. J. Hubbard 
are Efficiency Engineers in Cardiff 
Telephone Area and have been 
responsible for field trials of 
the One plus One Subscriber Carrier 
system in the Area. 

PO Telecommunications Journal, Summer 1975 

4 

Existing 
Subscriber 

Ring Type 
Distribution Pole 

Underground Pair to Exchange 

---

Jumpers -- --.. 
----- -- .............. 

------ ..............
........... 

..... ..... 
--- ..... ::---

..... -
-.................. .... .... 

Carrier 
Subscriber 

Exchange 
MDF 

I I ( ',...._ '-.........._ 
I I I Carrier '' ..... , '', 

Connection .... ' 
�t--��+-��-t-� Block 

Carrier 
Unit 

Miscellaneous 
Apparatus Rack 

One plus One subscribers' stations and telephone exchange connection. 

Below left: A subscriber's carrier conversion unit (with cover removed) 
connected to a working line. Right: A small filter unit is fitted 
to a distribution pole for connection to the block terminal on the left. 
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Wideband network 
improves ICL's connections 
RM Streatfield and JB Waites 

A LARGE private circuit trunk 
network providing telephone and data 
communications to 24 exchanges with 
about 8,ooo extensions up and down 
the country has been designed and in
stalled with Post Office help for Inter
national Computers Ltd, the biggest 
commercial and scientific computer 
manufacturers outside the United 
States of America. 

The network uses fully automatic 
tandem switching centres which inter
connect calls to and from all locations 
via Post Office wideband facilities 
which provide circuits in groups of 1 2, 
each circuit consisting of a frequency 
bandwith of 4 kHz on a multi-channel 
carrier system. A maximum of five 
groups (60 channels) form a super
group. Wideband facilities form the 
main links between the r o principal 
locations of the company. 

Early indications are showing the 
new set up to be an excellent example 
of how to use new equipment in con
junction with existing facilities. The 
result for ICL is vastly improved inter
site telephone service with consider
able financial savings. 

But to begin at the beginning. Inter
national Computers Ltd began 
operations in I 968 following a merger 
between International Computers and 
Tabulators Ltd (ICT) and English 
Electric Computers Ltd. The company 
is independent and international with 
marketing activities in more than 60 
countries and employs about 29,000 
people. Its headquarters are at Putney 
in London and the main factories are 
situated at Letchworth and Stevenage 
in Hertfordshire and Kidsgrove, Wins
ford and West Gorton, near Manches
ter in the North-West. 

The idea of a private telecommunica
tions network for ICL was born in 
1 969 following a random sampling of 
the company's telephone traffic in
itiated by the late Len France, Com-... 

Post Office maintenance engineer 
Charles Parker makes an adjustment 
to the register controlled motor 
uni-selector equipment at ICL's 
tandem switching centre in London. 
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munications Adviser and a former 
Post Office man. This revealed a high 
rate of inter-company calls most of 
which were being made via the public 
switched telephone network and it was 
quickly obvious that there would be a 
potential cost saving if a private 
network were introduced. 

As a result a telecommunications 
advisory study was undertaken by the 
Post Office involving a detailed analy
sis of calls. The results confirmed the 
viability of a discrete network to cover 
all the major ICL locations in the 
United Kingdom but it was decided to 
make it trunk only as it would still be 
more economical for local calls to be 
made via the public switched tele
phone network and a number of point
to-point circuits already existing. 

At about the same time the Post 
Office was introducing wideband faci
lities for rental by private customers. 
These had the advantage of allowing 
spare capacity which could be brought 
into service at relatively short notice 
and they generally work out cheaper 
to rent than the corresponding number 
of separate circuits. They also allow 
cheaper forms of signalling than the 
voice frequency type. 

This type of network where private 
circuits are switched by dedicated tan
dem switching centres (Tse) provides a 
way of economising on the use of long 
distance circuits by concentrating 
them into single routes between the 
Tscs. In the case of ICL their premises 
were then connected to the network by 
a single route of private circuits to the 
nearest TSC. 

The three main centres in London, 
Letchworth and West Gorton are di
rectly connected to each other by 240 
kHz wideband supergroups of up to 60 

channels while other wideband routes 
connect Bracknell, Kidsgrove, Birm
ingham, Leeds, Putney, Winsford and 
Stevenage to their respective Tscs. 

Of the three types of switching equip
ment considered - crossbar, Strowger 
and register controlled motor uni- selec
tor (RCMU) - the third was finally 
selected because of its greater flexibi
lity and improved switching speed over 
Strowger, its ability to provide a full 
availability of 40 outlets compared 
with 10 on Strowger and the fact that 
it was cheaper than crossbar. RCMU 
equipment works on the Strowger 
principle but is motor driven and 
mounted on open racks. 

A multi-frequency signalling crossbar 
system offering faster switching could 
have been provided but apart from the 
increased cost to realise the full ben
efits of such a system, it would have 
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been necessary to provide comparable 
PBXs at all peripheral locations. This 
could not be justified until the mid 
1980s when it is considered that most 
of the larger PABXS within the com
pany are relatively new. 

The TSCs for the network have been 
located at Euston in London, Letch
worth and West Gorton, the two out
side the capital being alongside exist
ing PABXs and the London tandem 
being directly linked by cable to the 
ex1stmg installation at Computer 
House, Euston, nearby. 

The principal advantages of this 
scheme are that the siting of the TSCs 
enabled the local private circuits from 
ICL premises to be within the 24 kilo
metres range of DC signalling and that 
should additional premises need to be 
connected and require full access to 
the network this can be easily set up. 
There is also the point that the register 
controlled switching equipment chosen 
for the tandem enables standard diall
ing codes to be used throughout the 
network. This makes for much easier 
compilation and production of an in
ternal company directory, for in
stance. 

Calls through the tandem exchanges 
from one PABX extension to another 
are made direct by dialling a standard 
three-digit code followed by the exten
sion number. Because the RCMU 
switching system is register controlled, 
it translates the routing information 
given by the second and third digits of 
the dialling code before switching the 
call through the next tandem exchange 
to the distant PABX. 

The extension number is stored at the 
originating tandem exchange until the 
link is established with the required 
PABX. Then the register completes the 
connection by pulsing out the required 
extension number. A PABX extension 
wishing to make a call to an extension 
on a PMBX would dial the appropriate 
three digit dialling code. 

Ringing tone will be heard from the 
called switchboard until the operator 
answers and completes the call in the 
normal way. PMBX operators can dial 
through the tandem to other ICL 

PMnxs or straight through to the 
extension on a PABX. 

Only two types of private circuit 
relay sets are used throughout which 
gives a greater level of flexibility when 

A telephone operator at the PABX in Computer House, London, 
shows how a faulty circuit on the ICL private network can be easily 

isolated by operating a switch on the test and busy cabinet. 

I 
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any changes are made. Relay sets, for 
instance, can easily be moved from one 
route to another. 

Another important aspect studied 
during the design period was the re
quirement for data transm1ss1on 
between company premises. Although 
at the time immediate needs were 
fairly small it was anticipated that a 
fair amount of growth would take 
place. As a result a major requirement 
seemed to be a growing need for dedi
cated data circuits and in this respect 
it was decided to exploit the spare 
capacity available on the widebands to 
create a surplus of four wire channels 
which could be used to satisfy most in
ter-site dedicated circuit requirements. 

A national grid of 60 channel wide
band supergroups has been provided 
linking Putney, Euston, Bracknell, 
Stevenage, Letchworth, Kidsgrove and 
West Gorton. The benefit of this grid 
to !CL is that spare channels can be 
made available for data transmission 
between the main centres of the com
pany at little cost and at short notice .. 

Data transmission on these channels 
is at speeds of up to 2,400 bit/s using 
Post Office modems. It is also expected 
that the switched network will be used 
for data transmission although this 
will be carefully controlled by ICL so 
that it does not conflict with the pat
tern of speech traffic. 

The complete system, all circuits, 
raxs and the tandem centres, is main
tained by the Post Office as an inte
grated network. A Network Service 
Liaison Officer has been appointed in 
L TR/North Central Area and his 
function is to co-ordinate remedial 
action where problems arise outside 
the scope of the individual repair ser
vice centres. 

Management of the project was co
ordinated by THQ Marketing Depart
ment with the expertise of THQ Service 
and Network Planning Departments. 
Implementation was carried out by a 
project engineer and project manager 
in the General Manager's Areas re
sponsible for the installation of the 
tandem centres. Throughout the 
whole scheme regular progress meet
ings were held on a national and 
regional/area basis. 

Mr R. M. Streatfield is a Senior Sales 
Superintendent in Telecommunications 
Marketing Department and a member of 
the team responsible for customer liaison. 
MrJ. B. Waites is Group 
Telecommunications Manager of ICL, 
and was formerly a Post Office engineer 
in Bradford Telephone Area. 
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The ICL private trunk switched network, showing links between the 
three tandem switching centres and company PBXs. 
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A MAJOR change in technology is 
taking place in Britain's telecommuni
cations system as electromechanical 
switching gives way to electronic tech
niques. In this change the millions of 
electromechanical relays and switches 
of a typical switching system are being 
superseded by electronic components. 

In recent years a wide variety of cir
cuit techniques have been made avail
able to designers of electronic equip
ment, with the trend towards smaller 
components. The large scale integ
ration of components now possible 
provides savings in weight and space, 
as well as reducing the number of sol
dered joints required in a circuit. This 
in turn results in greater reliability 
and simplifies maintenance. 

Many Post Office system develop
ments described in Telecommunica
tions Journal over the last few years 
have indicated the trend towards mic
ro-electronic circuit techniques. At the 
heart of these systems lies a tiny device 
known as an integrated circuit - a 
chip of single crystal silicon into which 
thousands of transistors, resistors and 
other components are built and inter
connected. A single chip may vary in 
size from 4 sq mm to 2 5 sq mm, 
according to the complexity of the cir
cuit structure. 

The growing importance of micro
electronic circuit techniques·· in tele
communications development can be 
gauged from the fact that this year 
alone the Post Office will need two mil
lion integrated circuits. In five years 
this figure will have risen to seven mil
lion, and by 198 5 no fewer than 1 o 
million will be required. 

Integrated circuits can vary in form 
.from a few electronic gates - which 
are similar to switches - in a configur
ation which has many applications, to 
a very complex circuit involving thou
sands of active components specially 
arranged to meet one specific need. 
The simple form is readily available 
from numerous markets, and normal 
Post Office methods of obtaining this 
type of device should ensure adequate 
supplies. 

However, as the more complex inte
grated circuits are often of very 
limited application they cannot be 
easily obtained, especially in the small 
quantities that may be needed to .field 
test a system exploring new techni
ques. A section was therefore set up in 
the Post Office Research Department 

An integrated circuit package. 
Ttie tiny silicon chip containing the 
circuit i� placed in this 
housing so that it can be attached to 
the system in which it will function. 

8 

Helping to develop 
electronic chips 
RE Hines 

Integrated circuits - tiny chips of silicon into which thousands 
of electronic components are built - are becoming increasingly 
important in telecommunications system development. 
To aid development of these devices by Post Office engineers, 
Research Department provides facilities for converting new 
designs into working circuits. 



Artwork for one layer of an integrated 
circuit is illuminated on the screen 
while the camera is set for the first 
stage of photographic reduction 
to produce the necessary photomask 
used in later processing. 

Middle: In a clean room at Dollis Hill 
photomasks are carefully aligned with 
the integrated circuit patterns 
on silicon wafers, ready fot the next 
stage of contact printing. 

at Dollis Hill, London, to study inte
grated circuit technology. One of the 
main aims of this section is to provide 
facilities in which circuit designs pre
pared by Post Office development 
engineers can be converted into work
ing circuits on an experimental basis. 

The facilities provide a relatively in
expensive and quick means by which 
the engineers' ideas can be proved 
before full-scale manufacture. By 
carrying out this work "in-house'', 
liaison problems are reduced to a mini
mum, ensuring rapid response and 
correction to difficulties that may be 
encountered at any stage as the work 
proceeds. 

Development engineers prepare their 
circuit layout designs either by large
scale drawings or by using a computer 
aided design system. In each case the 
desired dimensional data is produced 
in punched tape form which can be 
used to control an automatic draught
ing machine, called a flat bed plotter. 

The plotter prepares artwork by cut
ting the appropriate shapes in a highly 
stable plastic film consisting of two 
laminations, one transparent and the 
other opaque. Only the opaque layer is 
cut and the unwanted material is 
peeled off. 

This production process is known as 
"cut and strip" and has the effect of 
converting a line drawing into the 
positive and negative images necessary 
for later reduction in size by photo
graphic means.· Usually a series of five 
patterns is required to build up the 
successive layers needed to"make the 
tircuit function. 

Typically the artwork is 200 times 
the final device size. The next stage in 
production therefore is to prepare a set 
of photomasks from the artwork by 
two stages of photographic reduction. 
The photomasks are made on glass 
either by the well known silver halium 
emulsion process used in developing ... 

Silicon wafers, each containing hundreds 
of identical circuit patterns, 
are placed on quartz "boats" and loaded 
into an electrically heated furnace 
to undergo an oxidation process. 
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normal black-and-white photographs, 
or the harder and more durable pat
tern media of chromium. 

Each completed photomask contains 
hundreds of identical circuit· patterns, 
obtained by repeated exposures from 
the original using a step-and-repeat 
camera. These patterns are arranged 
in rows with just sufficient separation 
to enable each device to be pared from 
its neighbour when processing and 
testing has been· completed. In this 
way many circuits can be processed at 
the same time from a slice of silicon 
which itself is only about two inches in 
diameter and 2 50 microns deep - five 
times the thickness of a human hair. 

To produce the circuits the silicon 
wafer is processed through a succes
sion of thermal and photolithographic 
steps by which the alternate layers of 
conducting and insulating materials 
are formed and shaped. Altogether 
some 50 steps are involved, and overall 
processing takes about eight days. 

A photolithographic step is carried 
out by first coating the silicon wafer 

with a film of light-sensitive compound 
known as photo-resist and then expos
ing this by contact printing through a 
photomask. After exposure the photo
resist film is developed to reveal the 
required pattern. This is then har
dened by baking so that it will survive 
in the very corrosive etches which are 
then used to define the structure of the 
device. Electrically heated furnaces 
are used to perform the necessary dif
fusion and oxidation procedures, and 
these operate in the region of 1 ,ooo 

deg C, with temperature control to 
better than plus or minus t deg C. 

To build up the circuit structure the 
photolithographic and etching steps 
are repeated for each layer in turn, 
using the appropriate photomask. A 
high degree of precision is required in 
this work to ensure that. each layer is 
accurately aligned with the preceding 
one. In addition, every chip of the sili
con wafer undergoes microscopic ex
amination after each etching stage. 
This ensures rapid feed-back of any in
trinsic fault, thus preventing following 

A diamond stylus scribes a completed silicon wafer 
to enable the individual chips to be separated. 
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work from suffering in a similar way. 
Great cleanliness is required at all 

stages of processing as minute traces of 
chemical impurities accidentally intro
duced would degrade electrical perfor
m·ance and reliability. Dust particles of 
the size found in normal laboratory 
environments would completely oblit
erate parts of the circuit. 

To achieve the required standards, 
only chemicals of the highest purity 
obtainable, specially processed for the 
electronics industry, are used. All the 
vital operations are carried out in 
clean rooms or on clean benches where 
particles larger than t micron are 
removed from the air by special filters. 

When processing has been completed 
each individual circuit in the silicon 
wafer is tested for electrical perfor
mance by using needle-like probes to 
make the required connections 
between the terminal pads of the cir
cuit and the test equipment. Only then 
is the wafer divided into individual 
chips, each contammg a circuit. 
Finally, these chips are placed in 
separate housings for attachment to 
the systems in which they will even
tually function. 

By adopting strict methods of quality 
control at each stage of processing 
ResD has achieved yields of up to 50 

per cent from a silicon wafer on quite 
complex circuits. This compares 
favourably with the widely recognised 
average yield rate in work of this type. 

Another important feature of the 
ResD work is to ensure compatibility 
between the proposed layout design of 
an integrated circuit and processing 
technology. To do this a process's 
capabilty in both electrical perfor
mance and minimum physical dimen
sions must be fully documented. This 
has already been completed for two 
well known processes - known as P 
channel metal gate and silicon gate -
and work is in hand to add the more 
difficult N channel silicon gate pi:ocess. 

The present trend towards the large
scale use of integrated circuits in elec
tronic systems underlines the impor
tance of ResD's work in this field. 
Clearly, its capability to provide Post 
Office development engineers with 
facilities for converting new ideas into 
hardware will ultimately help to speed 
up their introduction into the telecom
munications network. 

Mr R. E. Hines is head of the group in 
Post Office Research Department 
responsible for the development of 

metal oxide silicon (MOS) integrated 
circuit technology. 
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Modern home for the quality analysts 
RJFeasey 

A MODERN,. purpose built block 
housing vital laboratories for the Qua
lity Assurance Division of the Post 
Office's Purchasing and Supply 
Department is due to open in Birming
ham later this summer. It will replace 
a small "temporary" .laboratory 
opened in I 950 and intended to last 1 o 

years. The move will mean that much 
of the work now squeezed into odd 
corners will be carried out in a much 
more suitable environment with scope 
for future expansion. 

The new building, constructed on the 
open-plan principle throughout, is sit
uated close to existing P&SD accommo
dation in Fordrough Lane and will be 
home for more than r oo people work
ing in the Materials and Test Sections 
of QA Division - the staff whose job it 
is to ensure, by stringent testing, that 
the Post Office gets full value for the 
millions of pounds it spends on stores 
and equipment. 

The new Birmingham Materials Sec
tion (BMS) Laboratory will be the only 
one in the Post Office organised to pro
vide a fully integrated metallurgical 
and inorganic chemistry service for 
research, development and quality 
assurance. It is also fully equipped to 
deal with air pollution problems which 
can arise near industrial areas and 
which can affect sensitive Post Office..,. 

The new building at Fordrough Lane, Birmingham, which will house 
laboratories of the Post Office's Quality Assurance Division. 

Below: Part of the building which the new laboratories will replace. 
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transmission and switching equipment. 
In all it is a far cry from the labora

tory opened 2 5 years ago which has 
prefabricated concrete beams and an 
asbestos sheet roof and where 50 staff 
are crammed into a complex designed 
originally for 30 people. 

The Materials Section will use the 
ground floor of the new two-storey 
building for the Metallurgy and Con
tact/Component Physics groups whose 
work involves examining anything 
from the failure of a vehicle wheel .. to 
a relay spring which loses its tension. 
These groups will share a new scan
ning electron microprobe analyser and 
an electron microscope which will be 
used to investigate phenomena such as 
high resistance contacts in relays and 
reed switches. 

There will also be an area with ample 
facilities for "ageing" apparatus under 
accelerated conditions. using environ
mental cabinets into which equipment 
is placed while the temperature and 
humidity are adjusted. This is impor
tant work for the design of future com
ponents, because corrosion and wear is 
examined and analysed by teams of 
qualified chemists, physicists and 
metallurgists. 

The upper floor will house the 
chemistry staff and, as well as the 
chemical analysis of materials and 
components, this is where work car
ried out on behalf of the Post Office's 
Occupational Health Service will be 
tackled. The work will include 
asbestos identification and particle 
count in air dust analysis, lead in 
blood and various other chemical 
problems which might confront Post 
Office engineers. Already the section 
has been called in by one Telecom
munications Region to estimate the 
quantity of nitrous fumes near the site 
of a new telephone exchange and a 
report was prepared for the local medi
·cal officer. 

These tasks will be carried out 
alongside modern analytical proced
ures which will ensure that all equip
ment whether it be an aerial on a radio 
tower or a shovel used for digging 
trenches is economically suitable for 
its intended purpose. The radiographic 
service, which examines equipment for 
internal faults, has until now been res
tricted by the room available and the 
degree of safety shielding which could 
be installed. In the new laboratory one 
of the most modern 400 kvA x-ray 
units is being installed which can 
penetrate four inches of steel or nine 
inches of aluminium. The whole unit 
is mobile and this will allow for maxi
mum flexibility of use. 
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A fume cabinet is installed in the new Materials Section laboratory, 
which is now nearing completion. 

The new air conditioned Post Office 
Prime Mechanical Standards Labora
tory run by Birmingham Test Section 
(nTS) staff is on the ground floor. The 
laboratory maintains the highest grade 
non-electrical standards which form 
an essential link in the international 
traceability chain. The precise value of 
the Post Office standards is monitored 
by direct reference to the United King
dom national standards maintained by 
the National Physical Laboratory. 

Post Office staff make non-electrical 
measurements dealing with length, 
mass and force during the course of 
their work and if these measurements 
are to be meaningful it is vital that 
they must be made with instruments 
that are compared regularly with 
known standards of greater precision. 

Standards themselves, of course, go 
back a long way in history and were 

even mentioned in Magna Carta. In
deed the inch was once defined as "the 
length of three grains of barley corn, 
dry and round" and the foot was "the 
length of the king's foot". The yard 
was "the distance from the king's nose 
to the tip of the second finger on his 
outstretched arm". 

Modern standards, however, have to 
be much more precise, stable and cap
able of inter-comparison and the chain 
of standardisation has to extend right 
down from the accepted international 
standards to the instruments, like 
micrometers, used for day-to-day mea
surements. 

When fully established the new BTS 
laboratory will seek the approval of 
the British Calibration Service (Bes) 
for a wide range of metrological para
meters to supplement the ncs appro
vals for electrical parameters already 
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The mobile X-ray unit, installed in the Materials Section laboratory, 

can penetrate four inches of steel or nine inches of aluminium. 

awarded to the London and Birming
ham Test Sections of QA Division. This 
will enable spare calibration capacity 
to be made available on a repayment 
basis to other industrial organisations 
as well as to the rest of the Post Office. 

Quality Assurance support activities 
will also be much in evidence in the 
new building. There will, for instance, 
be in-depth electrical testing and in
spection of a wide range of electrical 
and electronic equipment and com
ponents submitted by BTS staff respon
sible for QA surveillance and inspection 
at suppliers' works. 

There will also be facilities for testing 
equipment under particular conditions 
and life testing of electrical and elec
tronic equipment such as transmission 
apparatus. Testing of complex com
ponents, particularly semi-conductors 
will be carried out for the benefit of 

BTS staff at works and for Telecom
munications Headquarters develop
ment groups in general. 

Standardising and developing 
methods of test and inspection for 
automatic exchange equipment is 
another activity. This will involve liai
son with QA Division staff at works 
and with contractors and development 
groups, production of inspection 
guides for use by QA Division staff at 
works and development of special tools 
and gauges, for example, for checking 
two-motion selectors. 

Elsewhere clerical staff will order, 
record, file and distribute the docu
mentation necessary for the efficient 
operation ofDTS groups responsible for 
quality assurance at suppliers' works 
and BTS QA support groups. Associated 
activities will include operation of the 
QA registry which controls and pro-

gresses the flow of samples sent into 
the BMS and BTS laboratories and oper
ation and development of the com
puter support services for BTS which 
will store and analyse data from the 
reliability test results. 

The environmental testing of com
plete items of equipment like ampli
fiers by the Test Section will be com
plementary to the Materials Section 
environmental testing of discrete items 
and individual components. It is in 
this field that the two sections become 
fully integrated in the investigation of 
service and test bed failures. Items 
such as transistor and integrated cir
cuit packages which fail life tests will 
be submitted to BMS for microprobe 
analysis and examination under the 
electron microscope to find out the 
mode and reason for failure. 

With such a wide spectrum of im
portant work to be tackled, it is clear 
why the new building is being warmly 
welcomed. As well as being designed to 
meet all practical needs attention has 
been paid to other considerations. 

The laboratories are air conditioned 
for operational reasons and comfort 
and services such as electricity are pro
vided on a grid system concealed in the 
ceiling or floor. The whole building 
has been designed to be as free from 
vibration as possible and a hydraulic 
lift has been installed. Special atten
tion has been paid to lighting and 
noise levels in that the lights and 

acoustic tiles have been incorporated 
into a suspended ceiling. 

The main block has been built as a 
flexible unit so that interior redesign 
can be carried out with ease. As much 
as possible has been located in the 
open part of the building including the 
writing areas for staff while the central 
section of each floor has been allocated 
to the necessarily enclosed activities 
such as dark room working. 

These rooms are constructed 
wherever possible in partitioning 
which can be re-erected on other pat
terns for future requirements. An 
adjunct to the main block and forming 
the entrance to it, is a single storey 
building housing the Materials Section 
administrative offices, first-aid room, 
reading room, conference room, tea 
room and reception area. 

Mr R. J. Feasey is head of the 
Birmingham Materials Section in Post 
Office Quality Assurance Division. The 
article was produced in collaboration 
with staff in the Birmingham Materials 
and Test Sections and at QA Division 
Headquarters. 
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New approach to 
inside information RR Ralph 

Trials have been carried out in two Telephone Areas to 
determine the likely cost/benefit of an "in-house" 
facsimile system for transmitting messages within the 
Telecommunications Business. 

THE PATENT for an "automatic 
electro-chemical recording telegraph" 
taken out in r 843 by Scottish inventor 
Alexander Bain marked the origin of a 
means of communication known today 
as facsimile. Bain's device was the 
forerunner of equipment which 
enables exact copies of written, printed 
or graphic information to be transmit
ted between distant points over the 
public switched telephone network, 
private circuits or radio links. 

Various improved methods followed 
Bain's invention, but the high cost of 
facsimile compared with other conven
tional means of conveying hard copy 
confined its main uses to a few fields, 
such as the transmission of press 
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photographs and weather charts. 
However, rapid technological advances 
made in recent years have resulted 
in the development of facsimile equip
ment which is suited to a wide range of 
both specialised and general purpose 
applications. 

In the light of these developments a 
Post Office study group was appointed 
to consider various aspects of facsi
mile, including ways in which it could 
best be exploited. One recommenda
tion of the group led to an investiga
tion to determine the likely cost/bene
fit of using a system internally within 
the Telecommunications Business. It 
also sought to identify facilities that 
would be desirable within the business 

and the effect of the system on other 
means of communication. 

The investigation was carried out 
by means of trials in two Telephone 
Areas. Peterborough and Exeter were 
chosen as, although similar in size and 
development, they contrast markedly 
in patterns of customer population, 
distribution and staff location. These 
factors allowed the information gained 
from the trials to be taken as represen
tative of all Telephone Areas except 
those with a high, densely packed tele
phone population. 

For the trial, facsimile machines 
operating over the telephone network 
were installed at 32 regular communi
cation points in the Exeter Area and 
28 points in the Peterborough Area. 
Among the installation points were 
auto-manual centres, repair service 
centres, external plant maintenance 
controls, telephone engineering 
centres, and installation, planning and 
works controls. Machines were also in
stalled in traffic and sales offices, typ
ing centres, and pay, registry and 
general situations. 

To assess the equipment and facili
ties generally available, machines were 
rented from five manufacturers for the 
trials. Machines were only able to 
communicate with others of the same 
make, and it was therefore necessary 
to install more than one type in\some 
locations to complete the required 
links. The nominal transmission speed 
for all models was six minutes for an 
A4 size document, although two 
models could be switched to a faster 
mode of four minutes and another to a 
nominal three minutes. 

More than 300 staff from a wide 
range of grades were trained to use the 
machines. Apart from some initial 
"bedding down" faults, which were 
cleared by simple adjustments, the 
various makes generally proved to be 
acceptable and for normal correspon-

In the message relay centre at 
Telecommunications Headquarters, 
London, these facsimile machines 

receive circuit notes direct from 
Network Planning Department at 
Stanmore, Middleseic. The notes are 
then forwarded by teleprinter to 
Telephone Areas. 



dence the quality of the copy was good. 
Staff co-operated closely in the trials 

but general use of the system was low, 
each point over the I 6-week period 
averaging only seven transmissions per 
week in the Exeter Area and 10 

transmissions per week in the Peter
borough Area. Users indicated that 
this was due mainly to the speed and 
ease of use of the usual methods of 
communication - post and telephone -
to which general work requirements 
are currently adjusted and in many 
cases systemised. 

In the Exeter Area the system was 
used extensively for relaying details of 
cable faults from the three repair ser
vice centres to an external plant main
tenance control. In the Peterborough 
Area the main use was at Wisbech and 
Spalding for relaying fault reports 
from auto-manual centres to the repair 
service centres, which in both towns 
are located in separate buildings. 

Traffic Divisions made use of the 
system for returns and statistics, 
advices of staff situations and for noti
fying telephonists' sick and leave pay 
at auto-manual centres. Sales Div
isions transmitted instructions, infor
mation, customers' letters, customer 
rental records and typing drafts. In 
external planning control the system 
was used for the receipt of documen
tation from main works and planning 
groups, distribution point cards from 
installation centres and copies of dia
grams from the drawing office. 

Among the general uses to which 
the system was put during the trials 
were those for urgent advice notes, 
reports, miscellaneous forms, dia
grams, re-transmission of telex mes
sages, stores lists and schedules. 

It is difficult to generalise on the 
costs of facsimile systems because of 
the number of variables involved. 
Basically the four elements of costing 
are equipment, consumables such as 
special paper, telephone call charges 
and labour. Equipment costs vary with 
the type of machine and whether it is 
rented or purchased. If purchased, 
maintenance costs are also involved. 

Consumable costs vary according to 
the type of machine, and telephone 
costs depend on the time period of use 
(peak, standard or cheap), the charge 
rate and the time taken to transmit. 
Labour costs vary with the time taken 
both before and on completion of fac
simile transmission and the grade of 
officer using the system. 

Results of the trials indicate that the 
high costs of the system and the unsui
tability for transmission of much of 
the normal documented information -

because of its bulk, dimensions or for
mat - prevent a total facsimile system 
from becoming a viable proposition for 
"in-house" use with the current gener
ation of equipment. It also seems un
likely that the next generation of ma
chines at expected charges will make 
the situation materially more cost 
attractive. 

However, facsimile can be cost/ 
benefit justified for certain point-to
point applications, particularly if the 
documents for transmission are spe
cially designed and the system is 
planned to exploit the benefits of fast 
interchange of information. Suitable 
point-to-point applications include 
fault reporting between some auto
manual centres and repair service 
centres where direct fault reporting -
that is, customer to RSC -has not been 
introduced and especially where the 
AMC and RSC are located in separate 
buildings. 

A transceiver is set up to transmit 
an urgent document from the THQ 
message relay centre to another 
facsimile machine within the 
Telecommunications Business. 

With the introduction of point-to
point applications, a network could 
gradually evolve. This, together with 
less costly and faster transmission 
speed machines would, it is considered, 
lead eventually to the development of 
an "in-house" system. The achieve
ment of compatibility between all ma
chines will be an important factor in 
speeding the growth of such a 
network. 

In addition to the need for compati
bility, other basic requirements that 

would be desirable for general use 
within the Telecommunications Busi
ness include unattended answering 
facilities and automatic line switching 
from handset to facsimile machine 
without the need to press a button or 
switch. A line verification facility 
would also be useful to ensure, when 
sending to an unattended machine, 
that transmission could be started only 
if the receiving unit was correctly set. 

Other basic requirements would be 
a stop/interrupt facility to enable the 
receiving officer to stop transmission in 
the event of faulty reception, thereby 
obviating wasteful transmission costs, 
and the capability lo select any portion 
of a document to avoid transmission of 
unwanted information. 

At present facsimile machines are 
installed in all Regional and Board 
Headquarters, the message relay 
centre at Telecommunications Head
quarters (THQ), and the Chairman's 1 

Office at Central Headquarters. These 
installations were originally intended 
for emergency communications only, 
but their use for day-to-day communi
cations between Regional and Board 
Headquarters and THQ as an alterna
tive to telex is being encouraged. 

Some installations also exist for in
ter-departmental point-to-point appli
cations in THQ and a few Telephone 
Area Offices are using the system for 
fault reporting. Further requests for 
point-to-point applications are being 
held pending acceptance by the Coun
cil of Post Office Unions (CO POU) of the 
general use of facsimile. 

A basic national network therefore 
already exists, and with the addition of 
cost or service justified point-to-point 
applications using compatible ma
chines a national "in-house" system 
will almost certainly develop. It is con
sidered that "in-house" facsimile will 
have no appreciable effect on the nor
mal internal post or messenger ser
vices, and the internal telex service is 
also unlikely to be immediately 
affected. However, if growth of facsi
mile is not artificially inhibited, then a 
decline in telex traffic should occur as 
the facsimile network develops. The 
amount of traffic generated will be 
relatively small compared with tele
phone traffic, and can be discounted 
for equipment planning purposes. 

Mr R. R. Ralph is head of a group in 
Telecommunications Management 
Services Department responsible for 
the evaluation and introduction of 
office machinery in the 
Telecommunications Business. 
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In the space of 
ten years ... 

ON A BLEAK moor in Cornwall ten 
years ago space-age communication 
was born. For it was in the summer of 
I 965 that the Post Office's satellite 
communications earth station on 
Goonhilly Down began commercial 
operations, beaming telephone calls 
across the Atlantic through the Early 
Bird satellite. Today the earth station 
links Britain with countries all over 
the world by sending and receiving 
telephone, television and data signals 
to and from satellites some 22,300 
miles above the Earth. 

In that first year Goonhilly, with one 
aerial carrying 24 telephone circuits, 
handled 40,000 transatlantic tele
phone calls. This was fewer than a 
tenth of all international calls made to 
and from Britain. Now, with three 
aerials carrying 1,300 circuits, it han
dles about St million intercontinental 
calls a year - more than half the total 
made to and from this country. 

Altogether, more than 60 per cent of 
the world's intercontinental telephone 
traffic is now carried by satellites, and 
there is a global network of 88 earth 
stations in 64 countries operating a 
total of I I I aerials. Goonhilly is one of 
the busiest of these stations, with its 
three aerials providing communication 
with 33 countries. Aerial Two and 
Aerial Three are linked to r 4 countries 
by satellite over the Atlantic. The orig
inal Aerial One was re-equipped in 
I 969 and now operates to r 9 countries 
via a satellite above the Indian Ocean. 

Early Bird, used in those historic op
erations a decade ago, was the first 

commercial geo-stationary satellite 
and had a capacity of 240 circuits. 
Calls were made between America and 
Europe through five earth stations and 
the satellite also made possible the 
transoceanic transmission of uninter
rupted live television. Now the Earth 
is girdled by seven satellites owned by 
the 9 r member countries of the Inter
national Telecommunications Satellite 
Organisation (INTELSAT) in which 
Britain has the second largest invest
ment share. These satellites are of the 
series IV type which are capable of 
relaying more than 4,000 telephone 
calls simultaneously, as well as high
quality colour television signals. 

In all this spectacular development of 
global communications Goonhilly has 
built up an impressive list of achieve
ments. It was the first European earth 
station to take part in telephone-by-sa
tellite tests, the first to transmit colour 
television signals, the first to transmit 
by satellite a live television programme 
from Europe to America, and the first 
to receive television transmissions 
from Australia. 

Mr George Banner, Area Manager Goonhilly, h, 

communications satellite - in reality the size of 
In the background is one of the earth station's t 



olds a scale model of an INTELSAT IV 
a double-decker bus. 
'1ree aerials. 

At the touch of a button in the control room at Goonhilly, Post Office telephonist 
Anne Moyle makes contact with earth stations in other parts of the world. 
In less than half a second her voice is transmitted 
to and back from satellites over the Atlantic and Indian Oceans. · 
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A check is carried out on the digital transmission system, known as SPADE, 
installed at Goonhilly. In contrast to the more usual practice 
of assigning blocks of channels to a particular route, this equipment 
automatically assigns individual pairs of channels through the satellite 
to different routes as the traffic demands. 



With the explosive growth in energy-related 
exploration of the North Sea, demand for 

telecommunications facilities by shore based interests 
has had a profound effect on planning and 
development in Aberdeen Telephone Area� 

Above: Highland Two, 
a huge production platform 
jacket under construction 

'IJallllilmllll'!ltr' - for BP's Forties Field, 
dwarfs the dockside buildings 
at Nigg, Ross-shire. 

Left: The TXK1 automatic 
telephone exchange at 
Kirkwall, Orkney, brought 
into operation last year. 
It replaced a manual 
exchange housed in the 
adjoining huts. 

Below: Ashgrove TXK1, 
a new satellite non-director 
exchange in Aberdeen, 
which is scheduled to 
open next year. 
It will supersede the mobile 

electronic exchanges in 
the foreground. 

BLACK GOLD. Texas tea. In other 
words, oil. Not exactly gushing up in 
our backyards, but out there in large 
quantities 1 oo to 200 miles offshore 
under the storm-tossed waters of the 
North Sea. 

Oil is having an impact on the 
whole Scottish economy and all Scot
tish Telecommunications Board Areas 
are involved to a greater or lesser 
extent. Developments so far have, 
however, mainly affected Aberdeen 
and North of Scotland Tefephone Area. 

This Area is very extensive, stretch
ing from just south of Aberdeen, north 
to Orkney and Shetland and west to 
the Hebrides. Its land mass is about 
1 8,ooo square miles and Unst in Shet
land, for example, is farther from 
Aberdeen than Newcastle-upon-Tyne is 
from London. There is a large out-sta
tioned headquarters at Inverness ( 105 
miles from Aberdeen) with a complete 
engineering territorial division and 
self-contained customer service and 
sales units as well as clerical support. 

Staff cover the Area by road, rail, air 
and sea and some journeys take about 
12 hours each way. Telephone density 
is low - about r 2 telephones to the 
square mile working on 424 exchanges 
served by 27 group switching centres -
and the proportion of line plant and 
equipment to telephones in use very 
much higher than normal. The largest 
concentrations of population are in 
Aberdeen ( 185,000) and the south-eas
tern section of the Area, and in Inver
ness (32,000) which is the only other 
sizeable town. 

Before about 1970, the whole of the 
North of Scotland had for long suf
fered from high unemployment and 
population decline. By then, however, 



things were becoming stabilised with 
agriculture, fishing and forestry enjoy
ing a fair degree of prosperity and 
tourism experiencing a boom. Tele
phone growth rates had been steady, 
usually lagging somewhat behind 
those of the United Kingdom as a 
whole, but not subject to such rapid 
fluctuations because of tariff changes 
and the like. 

Waiting lists were virtually non-exis
tent and system growth was about five 
to six per cent a year compared with 
the UK's seven to eight per cent. 
Trunk call growth at around seven to 
nine per cent was about the same as 
the UK rate. The Highlands and 
Islands scheme to convert all remain
ing manual exchanges to automatic 
working and introduce STD every
where was by now under way. 

Then in 1 97 r things really began to 
happen as exploration activities for oil 
and gas moved northwards. Consider
able uncertainty existed about the pos
sible scale and duration of develop
ments and for a time there was a 
credibility gap before it became 
generally accepted that an explosive 
and continuing growth situation 
existed and that provision of the infra
structure required to support these 
massive operations would make unpre
cedented demands on resources. 

Priority for exploration activities 
then became national policy. Aberdeen 

and Peterhead emerged as the prin
cipal administrative and supply 
centres with the Cromarty and Inner 
Moray Firth areas becoming major 
centres for fabrication and other 
heavy industrial projects. Orkney and 
Shetland became natural locations for 
pipe-line landfalls and oil terminals 
and forward supply bases. 

Telecommunication requirements for 
the oil industry fall into two categories 
- off-shore and on-shore. Exploration 
rigs and, following them, production 
platforms produce the main off-shore 
commitment. A description of the faci
lities being made available by the 
External Telecommunications Execu
tive, at first via the coast radio stations 
at Stonehaven and Wick, and shortly 
via two new trans-horizon radio 
stations, one near Fraserburgh and one 
in Shetland, was given in the Spring 
r 97 4 issue of the Telecommuni
cations Journal. One company - BP 
Petroleum Development Ltd - operate 
their own tropo-spheric scatter system 
from their base at Dyce to the Forties 
Field 1 10 miles east of Aberdeen. 

The main involvement in the Area 
has been with the facilities needed for 
the shore bases to service the oil rigs 
and platforms and the numerous and 
diverse companies employed in sup
port. These range from massive plat
form fabrication and pipe-coating and 
storage yards, through supply boat 

operators, drilling contractors, mud 
suppliers, helicopter bases, diving spe
cialists, tool makers, geological survey 
companies down to specialist caterers 
and suppliers of sundries of all kinds. 
At the last count, more than 260 com
panies in Aberdeen and district were 
directly involved in the off-shore oil in
dustry with another 350 providing in
direct products and service. 

All these people are in a hurry, and 
their speed of operation is impressive. 
So, it quickly became evident that the 
Post Office would have to adopt 
vigorous and unorthodox measures to 
match such enterprise and drive. An 
Area Oil Projects Team was set up to
wards the end of 1 97 r to collect and 
evaluate information about the likely 
primary and secondary developments 
and set in motion the necessary plan
ning or execution of works to meet 
expected demands. The members went 
about their task with enthusiasm, and 
for a time the Area probably had more 
information than anyone about the in
flux of new companies and the growth 
plans of local ones. 

The difficulty, however, was to 
obtain firm details and to overcome 
commercial secrecy about the pace, 
scale and location of projected devel
opments. It had to be decided which 
of the many applications for planning 
consents would result in actual pro
jects - and when. Numerous plans fell "" 

The upward trend in Aberdeen Telephone Area's 

telex connections. 

Annual net increase in trunk and junction circuits 

provided in Aberdeen Telephone Area. 
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by the wayside, either because consent 
was not forthcoming or financial back
ing could not be found. Wrong de
cisions could have resulted in abortive 
expenditure on a considerable scale, 
yet the Post Office could not afford to 
be found lacking when schemes went 
ahead. 

The planning strategy we adopted 
was aimed, with customary Aber
donian caution, at minimising the risk 
of abortive capital development while 
giving ourselves a good chance of 
meeting energy-related demands. For
tunately, the longer lead time oper
ations are those involving the least risk 
and the Area limited speculative 
expenditure in the main to group 
switching centre (Gsc) buildings and 
equipment; trunk outlets from the 
Gscs; and junction cables from the 
local exchange to the GSC where this 
was justified by long-term forecasts. 

In other words, it was decided to 
advance expenditure which could, if a 
project failed to materialise, be used 
eventually for normal growth. 

20 
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Unforeseen requirements were 
catered for by ordering about 
£ 1 00,000 worth of small exchanges 
and associated grade of service equip
ment which could be used as and when 
required. For local lines, planning 
effort was sometimes committed but 
execution of the work held back until 
the project became firm. 

In the larger centres, the problems 
arose not so much from individual pro
jects as from very rapid general 
growth. Some Gscs, for example, ex
perienced phases when trunk call 
growth rates were running at over 40 
per cent a year and the strain on 
switching and circuit capacity was 
severe. Trunk traffic growth over the 
Area as a whole touched a peak of 22 

per cent a year and has now settled 
down to 16 to 1 7 per cent (current UK 
figure seven per cent). Trunk calls 
handled have increased from 1 5 mil
lion in 1970/7 1 to 30 million in 
1974f75. In meeting this growth, the 
modern cable and radio links provided 
for the Highlands and Islands scheme 

saved what jn some cases would have 
been an impossible situation. 

International call traffic has grown 
significantly - for example, 400 to 500 
calls a day in Aberdeen compared with 
50 a day previously - and the calls 
tend to be of long duration. Interna
tional subscriber dialling for Aberdeen 
was hurriedly brought forward for in
stallation by direct labour. 

An incident which illustrates the 
dedication and ingenuity displayed by 
staff at all levels concerns an oil ser
vice base at Peterhead employing a 
large labour force of Italians. Calls to 
Italy became frequent and the officer 
in charge of the auto-manual exchange 
sought advice about Italian phrases for 
operators to help the calls through. 
This piece of initiative brought its own 
troubles, because on hearing snatches 
of their own tongue, callers would 
lapse into a torrent of Italian! 

Expedient measures of all kinds had 
to be adopted to deal with the upsurge 
in call traffic and the escalation in 
demand for telephones, and planning 
and construction staffs with the help 
and backing of their colleagues at 
Scottish Telecommunications Board 
Headquarters, displayed considerable 
enterprise in overcoming difficulties. 
Manual exchanges, long overdue for 
replacement, were extended in unorth
odox ways in any accommodation 
which could be made available. Pres
sures on the manual switchboard at 
Lerwick were so great that, even after 
full extension, control of trunk calls 
had to be transferred to Aberdeen. 

Several unit automatic exchanges 
(UAXs) have been extended up to 900 
lines by the introduction of second 
selectors. Dyce u 1 3 was extended to 
1 ,300 lines by the use of second sefec
tors and two mobile automatic 
exchange units. One of the extended 
UAXs which was later replaced by a 
TXE2 electronic exchange has had to 
be re-opened under a different name to 
deal with growth until the new TXE2 

exchange can itself be extended. 
Mobile exchanges and transportable 

racks are being used on a considerable 
scale and about 9,000 subscribers are 
being given service by these means. 
Aberdeen has come under great pres
sure and its previous five to six mile 
commuting belt now exten�s to all 
towns and villages within a 30 mile 
range. Two years ago the city had 
three satellite non-director exchanges 
and one major non-director exchange 
which was also a trunk and group 
switching centre and housed a telex 

Continued on page 33 



Farewell, two outposts 
of research � 

RR Walker 

THIS SUMMER the sun will set a lit
tle earlier on the Post Office Research 
Department. Its outstations at Back
well near Bristol, and Castleton near 
Cardiff, have closed after more than 
30 years following the decision to con
centrate all research effort at the new 
centre at Martlesham Heath, Suffolk. 

The passing of these two sites where 
much valuable radio research work 
was undertaken over the years, has not 
gone unmourned. From the time the 
first huts were erected in the r 93os to 
the present time when the accommo
dation had become much more com
fortable, staff and visitors alike have 
been invariably captivated by the in
formal atmosphere that was a hall
mark of both sites. 

Informal it may have been, but there 
was never a hint of casualness. Soon 
after the sites had been taken over the 
war came and with it a policy of dis
persal of important work. As a result, 
in late 1940 12 staff were moved down 
from London to Backwell under Mr D. 
A. Thorn and another dozen went to 
Castleton under Mr ]. H. H. Merri
man, now Post Office Board Member 
for Technology and Telecommunica
tions Senior Director, Development. 

A similar number were sent to a 
small research site at Banbury which 
was wound down at the end of the 
war. And it was in this comparative 

calm of the countryside that despite Above: Research Department's 

the somewhat primitive conditions and outstation at Backwell, near Bristol. 

general discomforts of those years of Below: In the clean room at Castleton 
austerity, a great deal of important. used tor the production of thin-film 
experimental radio work was carried microwave circuits Mr A. K. Thomas 
out. Some of this is shrouded in sec- employs a gold plating technique to 

recy even now but it included radio di- increase the thickness of a pattern 

rection finding and interference mea- made by evaporation. 
------sure men t s. The fairly new technique 

of frequency modulation was also in
vestigated. 

When the war ended work began on 
a radio-relay system for the transmis
sion of television signals and this led to 
the establishment in r 949 of a link 
with five hops from London to Castle
ton which was subsequently used to 
bring a television service to Wales for 
the first time. 

There seems to have been an air of 
war time secrecy about this work too, 
because there was consternation all 
round when a Sunday newspaper pub
lished a front page story in r 94 7 which 
began with "exclusive revelations" 
that Britain was about to make a sen
sational gamble in television! It said 
that the gamble was based on the idea 
of John Logie Baird for a new relay 
system by which programmes would 
hedgehop on a coast-to-coast network 
by means of a wireless beam instead of 
a cable. 

The article also contained this gem: 
"So considerate is the Government oflJJi-
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possible objections of country lovers 
(to the repeater stations) that even the 
insulators on the aerials are to be col
oured green!" 

It is a fact that much of the basic de
sign work for later radio systems was 
done at these outstations and a test set 
for frequency division multiplex sys
tems that was developed at Castleton 
is now used throughout the world. 
This White Noise test set as it is now 
known, takes its name from the uni
form type of noise used as a measuring 
signal; it is analogous to white light. 
By a happy accident the people in 
charge of the development were 
Messrs R. W. White and J. S. Whyte 
who is now Director of Purchasing 
and Supply Department. 

It is, of course, impossible to men
tion the name Goonhilly without 
much reminiscing amorig the older 
staff of Backwell and Castleton. Both 
outstations were heavily involved in 
the early tests with the satellites Tel
star and Early Bird and long periods 
of detached duty were spent in Corn
wall. This was real pioneering work 
and staff were proud to be involved. 

More recently Backwell and Castle
ton have become synonymous with 
microwave integrated circuits and 
with radio-relay systems in which the 
repeaters are mounted on steel poles. 
This latter is the r 9 GHz short-hop sys
tem for digital signals, a new concept 
in radio systems now undergoing feasi
bility trial at Martlesham. 

Despite all the progress in the last 30 
or so years it is probably still those 
early war days which remain clearest 
in the memories of the Backwell and 
Castleton veterans. 

They began with an official instruc
tion stating that officers likely to 
remain at the temporary station for 
the duration of the war could remove 
their families and the Department 

would pay the bare cost of removal of 
furniture, and fares for the family. A 
weekly allowance of not more than one 
guinea (£1 .05) would be made to cover 
continuing liability for rent of accom
modation in London. 

Both sites were on high ground and 
access was via several hundred yards 
of unsurfaced farm track. The situ
ation could be idyllic in summer but in 
winter it was a different story and 
everyone has their own story of 
encounters with the snow, mud and 
less than friendly farm animals. 

During the war years the ranks of the 
staff varied with the time of day. In 
official hours Post Office authority 
took precedence but at other times the 
Inspector became the sergeant in 
charge of the Home Guard. Obviously 
a certain amount of tact was required 
at all times. 

In r 946 when it was decided to make 
both stations permanent, the slow pro
cess of improving conditions on the 
sites began. Not everything moved as 
quickly as perhaps staff might have 
wished and in some cases things had to 
be done in the cheapest way only to be 
re-done properly a few years later. 

Take the water supply at Castleton, 
for example. The site is five miles from 
the nearest town so water was required 
not only for sanitation and washing 
but also for drinking and cooking. In 
1945 a high ranking member of the 
Engineer-in-Chiefs Office wrote: "It is 
agreed that the contention that the 
rainwater collected from the roofs is 
unsuitable for drinking purposes must 
be accepted". 

As a result a year later arrangements 
were made for water to be collected 
from Castleton Post Office a mile away 
on payment of five shillings (25p) per 
annum. By 1949 piped water had been 
laid on - not from the mains - but 
from the overflow of a spring-fed tank 

on a neighbouring farm. Eight years 
later this had dried up completely and 
after prolonged negotiations, mains 
water arrived in 196 I. 

By the early I 96os both sites had 
properly constructed accommodation 
and the staff at each reached 30 or 
more. Backwell and Castleton were 
pleasant places at which to work and 
the influx of official visitors from Lon
don used to increase markedly in the 
summer months. The view from the 
windows was superb and the distance 
from London was adequate to ensure 
virtual autonomy in day-to-day 
affairs. And, most important, relation
ships with the Regions in which they 
were situated were excellent. 

Over the years turnover of staff was 
minimal and as the buildings became 
more civilised and the apparatus more 
sophisticated th� work continued 
apace. Both Backwell and Castleton 
proved themselves highly efficient and 
many of the necessary support services 
such. as drawing office, workshop and 
clerical assistance were readily avail
able on site. Staff would also double 
up on jobs when necessary. 

Inevitably, of course, despite the glow 
of nostalgia, there were some draw
backs. Small communities have limited 
opportunities for career advancement 
and there could be a feeling of isola
tion from the wider work of the 
Research Department. 

Working at Backwell and Castleton 
was, however, a unique experience a'nd 
the names of these two places will 
always be remembered with affection 
by the 230 people who over the years 
spent part of their careers there. 

Mr R. R. Walker is head of a section 
in Research Department at Martlesham 
responsible for the development of 
19 GHz radio relay systems. 



II 

BACK IN r 870 when the penny post 
was the envy of the world and the tele
phone was still an unrealised dream of 
Alexander Graham Bell, the Post 
Office took over its first two factories 
in Camden Town, London, and Bolton, 
Lancashire, employing 175 people on 
the manufacture and repair of tele
graph equipment. 

Since then the Post Office has under
gone far reaching development and 
change and the scale of factory oper
ations has developed out of all recogni
tion. The two original factories have 
gone and there are now eight situated 
in London, Birmingham, South Wales 
and Edinburgh to repair, modify and 
refurbish all types of telecommunica
tions equipment. In all about 1,800 
jobs with an output value of more than 
£24 million a year are handled 
annually by 4,000 factories' staff. In 
short their activities have become a 
substantial industrial exercise. 

Yet although the first balance sheet 
was introduced in I 902 it was not 
until 70 years later that the emphasis 
was changed from accounting for 
money spent to providing information 
for managing a business. And apart 
from changes in the detailed costing 
system the basic philosophy behind the 
running of the factories had remained 

.unaltered since the First World War. 
But 1972 saw a change. The decision 

was made to design a modern Cost 
Control and Responsibility Account
ing System with main objectives of 
providing a system enabling manage
ment to control expenditure and mea
sure the profitability of all activities. It 
also allowed measurement of mana
gerial efficiency by comparison with 
predetermined costs and provided a 
means to guide Factories Division 
(Faco) operational policy. 

At the same time it was important 
that the cost control system enabled 
local factory management to discover 
and correct errors in methods, facili
ties, manpower and organisation as 
well as securing lower costs and im
proving operating efficiency. It also 
needed to provide information for 
Faco Headquarters to control Faco 
business overall, to evaluate alterna
tives - such as make or buy - help de-

. cision making, and direct and co-Oi
dinate long-term planning and 
development. This method of cost con
trol, however, requires a system in 
which every cost must be charged to 
someone. The first steps therefore were 
to define areas of responsibility and to 
identify costs. Areas of responsibility 
were based on existing organisation 
structure and were set at three levels. 

Post Office management uses 
a modern accounting system 

to control expenditure and 
measure the profitability 

of all activities at its 
factories which _repair, 

modify and refurbish tele
communications equipment. 

Factories 
give a good 
account of 

themselves 
AC Newbold 

The responsibility centre was defined 
as a major area of the organisation 
with a senior manager in control. A 
budget centre was set up as an organi
sational unit to carry out an identifi
able production or service function 
with one manager responsible, and 
finally a cost centre - a subdivision of 
a budget centre - was introduced. Cost 
centres could be identified as places or 
groups of staff or machines. 

As a whole Faco was divided into six 
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responsibility centres, each of which 
was broken down into budget and cost 
centres as appropriate. Next, each cost 
centre was given an individual three
digit code number, the first digit 
showing the responsibility centre to 
which it belongs, the second the bud
get centre and the third its own 
number within the budget centre. 

Items of income and expense have 
also been allocated individual three
digit code numbers. The first digit 
relates to a primary analysis and the 
second and third to more detailed 
breakdowns within this analysis. 

Thus all accounting documents in 
Faco, including payroll, are now iden
tified by a six-digit code and a nominal 
ledger has been set up to record the in
formation. Also a "double-entry" book 
keeping system has been introduced to 
re ea! the amount of money spent, 
what it was spent on anu who was re
sponsible for the expense. 

So far the system does no more than 
identify costs and assign the responsi
bility for them. But as the fundamen
tal purpose of Faco is to get items of 
the right quality out of the factory at 
the right time and at the right cost, it 
is obvious that cost alone is only one of 
the elements in providing customer 
satisfaction. The new system therefore 
needs to be integrated with other con
trol systems to be properly effective. 

To achieve this there must be plan
ning to control expenditure in such a Jll> 
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Division of costs by responsibility. Each small cube represents a cost 
centre with its own code number. The first digit shows the 
responsibility centre, the second the budget centre and the third the 
cost centre. In practice it is unlikely that budget and cost centres 
would be spread uniformly as shown. 



way that it will give the best chance of 
achieving a set target. And this in fact, 
is what budgetary control is all about. 

For production control purposes the 
budget year is divided into I 3 four
week periods. The budgeting process 
begins in the October before the bud
get year (that is April to March) when 
details of most production commit
ments are known. A production plan is 
drawn up and published together with 
other forecasts which may be relevant, 
such as the amount of overtime or 
capital expenditure. This then enables 
each responsibility centre manager to 
prepare an operating plan. 

Each cost centre manager assesses 
the resources he will need to meet his 
part of the responsibility centre 
operating plan, making sure that every 
factor is taken into account. The 
resource budgets are then prepared for 
each four-week period and are con
verted into money and expense types 
by the Budgetary and Cost Control 
function, and agreed with the cost 
centre manager. 

Groups of related cost centre budgets 
are built up to give a budget centre 
summary and budget centres are com
bined to give a responsibility centre 
budget. Finally the combination of the 
responsibility centres gives the Divi
sional Budget. 

These then are the basic ingredients 
for control. At the end of each period, 
a set of operating and performance 
statements is prepared for each cost 
centre and summarised at budget 
centre, responsibility centre and Divi
sional level. This allows all levels of 
management to be quickly aware of 
performance in relation to the bud
geted plan and they can easily see they · 

are a part of the complex jigsaw that 
makes up the overall Divisional pro
duction plan. 

Another plus factor is that if the 
actual expenditure differs from the 
budget, the variance can be traced and 
the reason for it analysed. There can 
be many reasons for variances, but 
whatever they are they indicate whether 
or not the production plan will be met 
in due time at the expected cost. If not 
the analysis gives early warning that 
corrective action needs to be taken. 

It will of course, take some time for 
Faco to become experts in this detailed 
type of budgeting but in the meantime 
other changes to aid control are taking 
place. There will, for instance, be a 
stores control ledger to show by pro
duction period, the cost of materials 
purchased and issued at Factory Cata
logue value - a price list of parts 
stocked by rnco - and there will be a 
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Trainee technicians familiarise 
themselves with the wide range of work 
undertaken at the eight Post Office 
factories in London, Birmingham, 
Edinburgh and South Wales. 

ledger recording price variance where 
items are bought at a rate other than 
that shown in the catalogue. 

Also the value of stock holding and of 
materials in work-in-progress will be 
known at any time. And apart from 

giving a measure of control, and being 
able to obtain regular feedback on 
stock levels and prices paid, stores con
trol ledgers will ease considerably the 
tedious work of annual valuation and 
stocktaking. 

The complex task of designing and 
introducing new production control 
procedures in Faco is also under .way. 
This will be a major task but its aims 
include the stabilising and regularising 
of job size and length, and materials 
procurement and usage. The new pro
cedures will key in with the accounting 
system in measuring and coding input 
to production, and finished goods as 
they are approved. 

Thus the way will be paved for im
proved job costing and the introduc
tion of product cost control by stan
dard costing methods, which will 
quickly disclose variances ansmg 
between forecast and actual costs of 
individual products so that early de
cisions on the economic viability of 
competing products and resources will 
be possible. 

These management information sys
tems will result in the accumulation of 
a considerable bank of data, which 
will be indispensible in setting future 
plans and budgets. The data will be 
processed by electronic accounting ma
chines which are already being in
stalled to handle the ·Faco payroll. 

Mr A. C. Newbold is head of a 

group working on special studies 

in Factories Division of 

Post Office Purchasing and 

Supply Department. 
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Working from home-
a long range view/ J Glover 

Experts' views on the uses of advanced telecommunications in the 
coming decades suggest there will be a large number of home-based employees. 

This article, summarising Post Office long range forecasts, draws tentative 
conclusions about working from home and its effect on Post Office planning. 

daily trip to the office unnecessary, 
some people would still be prepared to 
put up with the discomforts of travel
ling for the social contact of working 
with others. 

Everyday scenes in the life of city 

commuters. But telecommunications 
technology could lead to a steady 
increase in home-based employees. 

OFFER ANY travel weary commuter 
the chance of working from home and 
he would probably jump at it. Or 
would he? A recent investigation by 
the Long Range Studies Division at 
Telecommunications Headquarters 
suggests that although advanced tele
commuoications equipment such as 
facsimile, the viewphone, telecon
ferencing and so on could make the 

The study, one of several made by 
various organisations in recent years, 
also concludes that any such change in 
the work pattern would be sufficiently 
gradual not to have a significant effect 

on current planning in the Post Office. 
The potential of advanced telecom

munications has inspired some writers 
to predict widespread working from 
home by the end of this century. In� 
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one study by the Institute for the 
Future in California more than 200 
experts in different fields concluded 
that American executives would work 
from their homes by r 990. In another 
study it was suggested that some cleri
cal workers would be home based by 
the late r 97os and that by the r 98os 
numerous people would work from 
home at least some of the time. 

But working at home is, of course, 
not a new phenomenon. Only two cen
turies ago most people worked at or 
from their homes. Then came the In
dustrial Revolution, people moved to 
the cities, and the seeds of our modern, 
industrial way of life were sown. Some 
writers are suggesting now that tele
communications technology could 
completely reverse this process. 

There are, of course, many good rea
sons for working from home apart 
from avoiding the strain and expense 
of the journey to and from work. 
Firms could reap the advantages of 
lower rents ·and overheads and it has 
been suggested that a flagging will to 
work could be invigorated. Energy 
could also be saved, pollution 
diminished and at least two prophets 
foretell the demise of the city and the 
revitalisation of declining rural areas 
if more people were to work from 
home taking full advantage of com
munications. 

There are at least two substantive 
studies which add weight to these 
views. At Stanford University in Cali
fornia, information from a govern
ment classification of occupational 
tasks was used to establish the number 
of "Information Processors" in the 
labour force. "Information Proces
sors" are people whose jobs involve 
transmitting information in written or 
spoken form rather than using 
machinery or providing services such 
as hairdressing or surgery. 

The study concluded that in a large 
area around San Francisco no Jess 
than 22 per cent of the work force 
could work from home now. And it is 
a trend in all the highly developed 
countries that both the proportion and 
number of "Information Processors" 
in the work force is increasing. The 
changing occupational structure in the 
UK can

· 
be seen from a recent G:am

bridge University study. 
If jobs are broadly classified into the 

Primary Group (mining, farming fish
ing), the Secondary Group (manufac
turing) and the Tertiary Group (ser
vices) the latest group acts as an 
indicator of the growth of information 
processing occupations. Consider this 
illustration: 
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Tomorrow's office? An artist's 

impression of how, in about 20 years' 
time, a young executive might go 

about his business either at home 
or perhaps from a neighbourhood 

work centre. His work cell includes 

a visual display unit, desk 

communicator, viewphone, microfilm 

files of company records, colour 
copier, dictation dispatcher and 
refreshment dispenser. 

1951 1961 1971 1981 1991 2001 
% % % % % % 

Primary 8.8 5.9 H 3.0 1.8 I. I 

Secondary 53.0 47.6 45·7 39-4 34.6 29.5 
Tertiary 38.2 46.5 50.9 57.6 6n 69.3 

The assumptions on which the Stan
ford study are based may be conserva
tive but even so if the figure of 22 per 
cent is about right it means that 
almost six million people could work 

from home now in the United Kingdom. 
The second study which adds further 

credibility was conducted by the Com
munications Studies Group at Univer
sity College, London. More than 6,ooo 
civil servants completed records of 
their meetings and over 2,000 took 
part in laboratory experiments holding 
different' types of meetings over a 
variety of media. The broad conclu
sions to emerge were that currently 
available forms of telecommunications 
could provide effective substitutes for 
face-to-face meetings if the meetings 
were characterised by the exchange of 
information, co-operative problem 
solving, or routine decision making. 

But for meetings characterised by 
bargaining or the development or 
maintenance of personal relations, 
although visual telecommunications 



are better than audio they still fall 
short of face-to-face meetings. 

Despite all this, however, these stu
dies only deal with some of the issues 
involved. The psycho-social implica
tions warrant more attention and it 
was from this standpoint that the Post 
Office study was undertaken. 

The first major step was to review the 
existing relevant work throughout the 
world drawing on as much social 
science research as possible. Since few 
of the studies were directly concerned 
with working from home, the rele
vance of the concepts were briefly 
tested in seven interviews with people 
who currently work from home, in
cluding a computer programmer, the 
secretary to members of Parliament 
and the managing director of a firm 
employing more than 350 home-based 

computer programmers and systems 
analysts. 

Results indicated that working from 
home could lead to a reduction in job 
satisfaction for people who put high 
value on mixing with others. Indeed, 
one of the problems mentioned in six 
of the interviews was isolation - from 
ideas as well as social contact. 
Although there is little doubt that 
advanced telecommunications systems 
will alleviate this problem in the 
future it is suspected that it is informal 
contact which will be most difficult to 
establish remotely and that it is this 
which contributes to the job satisfac
tion of many people. 

In research on the relationship 
between work and leisure, it was dis
covered that work is a "central life in
terest" for a minority of people, for 

them there is no marked distinction 
between work and leisure, and work 
colleagues are also friends. For most 
people, however, leisure activities and 
friends have little connection with 
work. For people who do not make a 
marked distinction between work and 
leisure, working from home would 
seem to be an appealing idea. 

In the study, time was also spent on 
examining work from home from the 
company's point of view. Most com
panies are organised in a pyramidal 
structure in which people at one level 
are supervised by those at the level 
above. Obviously, if employees were at 
separate locations the control of out
put and performance would be more 
difficult to maintain. 

In the firm employing more than 350 

home-based computer programmers, 
strict regular reporting procedures 
have been established to ensure that 
work is completed on time. An alterna
tive suggestion is that an automatic 
device would monitor the time an 
employee sits at his desk in the home. 

This suggests that companies con
sidering home based working may be 
tempted to introduce a strict supervi
sory style to compensate for the con
trol being forfeited. Today, however, 
with the trend towards less supervision 
generally - flexible working hours is a 
step in this direction - such moves as 
automatic monitoring in the home 
would probably make working there 
unacceptable. 

To sum up it seems at present that 
although there are many complex 
issues raised, a steady increase in the 
proportion of home based employees 
could take place, particularly among 
writers, academics, researchers and 
computer personnel, and there is a 
good chance, too, that more women 
with young families could make use of 
specified telecommunications services 
designed to overcome separation from 
the office. 

The services could include, for in
stance, the setting up of specially 
equipped neighbourhood work centres. 
Demand is likely to be stimulated as 
the potential of new telecommunica
tions devices are publicised and to 
meet this the Post Office must be pre
pared to adopt the very flexible and 
specialist marketing approach which 
will be required. 

Ms J. Glover is head of the 
Sociological Studies Section in 
Long Range Intelligence Division at 
Telecommunications Headquarters. 
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CONS��l:JCTION ENGINEERl�G 
DEVEl£QR 

James Brown, a Technical Officer in Edinburgh Telephone Area, describes here 
the setting up of a telecommunications development centre in Japan 

to specialise in external plant construction techniques. Following a successful 
Churchill Travelling Fellowship trip to the country - featured in our 

Summer 1974 issue - Mr Brown made a return visit at the invitation of Japan's 
telecommunications administration, and with,support from the Post Office 

and the Winston Churchill Memorial Trust. 

THE NIPPON Telegraph and Tele
phone Public Corporation (Nn), 
which operates Japan's domestic ser
vices, is also largely responsible for all 
new telecommunications developments 
and techniques introduced in the 
country. Its head office structure con
tains three electrical communications 
laboratories where research and devel
opment activities embrace a wide 
technological field. 

The main areas of investigation by 
these laboratories include switching 
systems, visual communications, cus
tomers' equipment, data communi
cations and processing and electronic 
equipment. They also cover transmis
sion systems, component parts and 
materials and outside plant. While 
considerable advances have been 
made, external construction work has 
become steadily more difficult in the 
face of such problems as increasing 
road traffic, noise prevention regula
tions, and growing activity in building 
and work on essential services. 
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With the aim of improving the con
struction engineering of its outside 
plant, NTT therefore decided to set up 
a new development centre where prob
lems could be thoroughly investigated. 
The centre was established in 1 972 on 
a 22 hectare site (about 55 acres) at 
Tsukuba New Town, 60 km north-east 
of Tokyo. 

This large new complex of buildings 
and test areas has been designed to 
simulate conditions on working sites. 
It is hoped that by testing and develop
ing new and modified equipment, 
machinery and methods in this way 
any teething troubles and field prob
lems will be resolved before actual site 
work starts. 

The centre is not yet fully opera
tional, but already a large number of 
experiments and research projects are 
being undertaken there by about 1 oo 

engineers. Eventually, NTT's Outside 
Plant Engineering, Underground Facil
ities Engineering, General Manage
ment and General Affairs Divisions 

will all operate research and develop
ment programmes at the complex. 

In addition to these activities, it is 
intended to train field engineers at the 
centre, to familiarise them with con
struction engineering methods under 
working conditions. Trainees will also 
be given tuition on the use of different 
types of construction machinery, such 
as· automatic tunnelling and boring 
equipment and machinery for erecting 
poles and laying cables. Hostel-type 
accommodation is being provided for 
all trainees, and by 1976 the training 
programme is expected to total about 
20,000 man-days. 

The site comprises three separate 
sections. Section A, for example, has a 
large open-air water tank for testing 
the water tightness of various line 
equipments and for experiments on 
methods of laying cables on the sea 
bed. The 50 m long, 5 m wide and 5 
m deep tank is fitted with a glass side 
to aid observation of tests from a wide 
passage alongside the tank. 



Another main feature of the Section 
is a 150 m long "weather room" where 
cable laying and jointing methods can 
be examined under different tempera
ture conditions. The room tempera
ture can be lowered or raised as 
required and water is provided by a 
built-in sprinkler system. Experiments 
can be monitored in a separate control 
room at one end of the building by 
means of closed-circuit television from 
cameras fitted in the "weather room". 

Power distribution equipment and a 
hangar which provides accommo
dation for various large-scale experi
ments complete the present facilities of 
Section A. However, work is in pro-

. .. 

gress on an experimental tower which 
will be used to examine vertical cable 
distribution systems for high build
ings. Other accommodation is being 
provided in the Section for experi
ments on underground structures in 
different kinds of soil, to study the cor
rosive effects of soils and to test the 
efficiency of construction equipment. 
The effect of road traffic on under
ground cables and other structures in 
typical soils will also be examined. 

The wide range of experimental 
buildings currently provided in Sec
tion B includes a lab0ratory for the 
study of materials used in experiments 
in the outside test areas. For example, 

Opposite: The site of the 
Telecommunications 
Construction Engineering 
Development Centre at 
Tsukuba, Japan. 

Left: A cable tunnel is 
constructed by the shield 
method, using a machine 
which is controlled from 
the tunnel face. 

Left centre: Pre-cast 
concrete manholes 
under development at 
the Tsukuba centre. 

Below: Trials are carried 
out with a cable lifting 
vehicle which dispenses 
and lashes the cable to 
a suspension wire. 

Below right: The 50 m long 
water tank at Tsukuba, 

% ·"'� 
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which can be used to test 
the water tightness of ' 

,j line equipment and for 
methods of laying 
submarine cables. 

the laboratory will examine how much 
a cable is weakened by bending and 
stretching, and the breaking points of 
wires and cables. A soil testing room 
will be used to carry out detailed 
breakdowns of soils and their different 
effects on underground plant, while a 
cable testing room has been provided 
to study the effects of corrosion on 
cables and methods of jointing. 

Work is also in progress .to provide 
a management and research building 
in Section B which will house staff 
offices, laboratories, training rooms 
and a library. A special experimental 
building will also be provided in this 
Section for examining the strength of 
full-size structures, such as tunnels 
and large manholes. This building will 
be able to withstand a load of about 
2,000 tons on the floor or suspended 
from the roof. 

The third Section of the centre has 
been designed mainly for outdoor 
research and development. It includes 
a test field for newly-developed digging 
and tunnelling machines, and a 
transmission line testing ground where 
experiments can be carried out on 
methods of laying and studying the 
dectrical characteristics of transmis
sion line cables. 

There is also a test area, complete 
with lighting and water sprinklers to 
simulate actual working conditions in 
the construction of outside plant, to 
study problems caused by earthquakes 
and means of quakeproofing duct 
lines, manholes and tunnels. In this 
Section, too, staff will be trained in the 
operation of equipment and heavy 
machinery. 

One of the main themes of develop-..,. 
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ment currently being pursued at the 
centre is construction engineering for 
new systems, such as millimetric wave
guide transmission. Others are aimed 
at reducing considerably the time and 
labour required to complete projects, 
accident prevention and new methods 
of construction both to meet the 
changing city structure resulting from 
building and development pro
grammes and to take account of en
vironmental needs in urban areas. 

Research, for example, is in pro
gress to simplify, and save labour 
in the erection of aerial cables. More 
than 85 per cent of local network dis
tribution is by overhead means 
because Japan suffers from two 
natural phenomena - earthquakes and 
rainy seasons - which can adversely 
affect underground plant. To rationa
lise overhead construction, therefore, a 
multi-cable suspension method is being 
developed in which three cables are 
suspended and then bound together by 
wire. An automatic cable-lifting ve
hicle is also under development which 
can dispense and lash cable to a sus
pension wire as the vehicle moves 
between two distribution poles. 

Another project aimed at reducing 
on-site construction time is a method 
of steam curing concrete manholes. In 
this method the concrete is poured into 
moulds forming the manhole and then 
steam blasted to harden it quickly 
without the need to use additives for 
quick setting which may weaken the 
structure. The structure, specifications 
and jointing methods for smaller man
holes of the pre-cast concrete type are 
also being studied in an effort to find 
ways of saving time and labour 
required in their construction. 

Growing demand for telephones in 
Japanese cities is leading to an in
crease in the need for tunnel workings. 
At present construction by the shield 
method - in which short lengths of 
tunnel are excavated and then lined 
with steel sections to form the com
plete circumference - is carried out by 
hand. The centre is now examining 
new, faster and safer shield methods 
by which most excavation and direc
tion control can be done mechanically 
and automatically. 

Machines for different tunnel dia
meters have been built to dig the tun
nel by circular boring methods and to 
place the outer shields in sections 
which bolt together as the machines 
move forward. One type of machine 
currently in use for large tunnels 
about 1 o ft high, which carry inter-ex
change connections, is controlled from 
the tunnel face. A second, mini-ma-

1 Management and research 

buildings 
2, 3 Experimental buildings 

4, 5 Special experimental 
buildings 

6 Dormitory for trainees 

7 Garage 
8 Outside testing grounds 
9 Experimental tower 
10-13 Experiment facilities 

14 Transmission line testing 
ground 

1 5  Yard for plant supply 
16 Experiment facility 
1 7 Measurement rooms 

0 

l 
Plan of the Tsukuba Engineering Development Centre 

chine for small excavations of 3 ft - 1 o 

ft diameter is operated from a control 
room at road level with the aid of 
closed-circuit television linked to a 
camera mounted on the machine. · 

Research is also being carried out 
on a cable-laying machine which can 
bury cable directly into the ground in 
apartment housing areas. A tractor
towed surface cutter parts the soil to a 
depth of about rt ft and automatically 
feeds in cable from a drum mounted at 
the rear of the plough. 

Pole erection techniques in which 
one vehicle carries a pole to the site, 
bores a hole and erects the pole, an 
hydraulic method of excavation and 
soil improvement by the use of chemi
cal grouting are among the other devel
opments being actively pursued at the 

centre. Another important line of in
vestigation involves the measurement 
of noise generated by the introduction 
of heavy construction equipment, 
which may require countermeasures to 
avoid public nuisance. 

The work mentioned here, in fact, 
gives only a broad picture of the many 
projects and developments being un
dertaken and planned at the centre. 
NTT hopes that by setting up this com
plex to concentrate on the many prob
lems arising in construction work that 
both its staff and the public will ben-. 
efit from more efficient, economical 
and safer methods of telecommunica-
tions construction 
throughout Japan. 

engineering 
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The value of analysis 
CM Halliday 

Savings totalling about £10 million have been achieved 
to date by a specialist team in Post Office 

Telecommunications which studies the cost effectiveness 

of equipment and operational requirements. 

IN THESE days of soaring costs and 
rapidly rising prices it is more impor
tant than ever that a major business 
like Post Office Telecommunications 
should get value for money in all its 
dealings. But how best can this be 
achieved? 

It is often said that a customer only 
gets what he pays for, but more accur
ately he pays for what is specified - and 

this is where Value Analysis comes 
in. Value Analysis can be defined as "a 
disciplined approach to specify cor
rectly the functional requirements of a 
product eliminating unnecessary costs 
without loss of performance". Its ap
plication as a management technique 
first emerged in the United States of 
America towards the end of the last 
war. In the early 1950s it was intro-

.,/ 

duced into this country and has been 
developing ever since. 

The principles are relatively simple to 
understand but achieving results is 
more difficult. In the Post Office, a 
system of Value Analysis has been 
operating successfully for seven years. 

By last year record savings of almost 
£4 million were being achieved from 
studies already completed by the 
20-man team whose brief is to look at 
cost effectiveness across the entire field 
of telecommunications equipment and 
working methods. So far total savings 
attributable to the Value Analysis Div
ision since it was set up are now 
around the £10 million mark. 

The savings achieved are, in fact, 
playing an increasingly important role 
in maintaining the efficiency of Bri
tain's telephone service as well as help
ing hold down prices for the customer. 
Results on this scale are achieved by 
close scrutiny of selected designs rang
ing from private branch exchanges to 
pallets and from cables to labels. 

The VA team examines critically the 
functions of a piece of equipment, or a 
component as well as considering the 
expected life cycles, capital, installa
tion, operating, maintenance and 
repair costs. It then seeks new ways of 
carrying out the function to get maxi
mum value for money. 

. The savings produced come from 
paying less for modified designs and 
from improvements that will reduce 
running costs. They also stem from 
economies in time and space yielded by 
increases in productivity, or from a 
reduction in accommodation needs. 

A recent study of the 50-circuit units 
that join customers' lines to the main 
frame in telephone exchanges, for in
stance, has led to the developing of a 
newly designed unit with a capacity of 
r oo lines. Used nationwide this is 

expected to save space, capital and 
planning, valued at £r million a year. 

Other recent examples of savings 
brought about by the work of vA teams 
show the extent of savings involved .... 

Members of a Value Analysis team in 
action discussing a main 
distribution frame terminating unit. 
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Original Designs 
Screw-on cover. 

After Value Analysis 
Snap-on cover. 

Separate base and body mouldings 
(different.body moulding for each jack). 
Mixture of phosphor bronze and nickel 
silver springs of complex shape. 
Springs secured to body moulding with 
screws and nuts. 

Integral base and body moulding 
to suit both jacks. 
All springs of nickel silver and 
of simplified shape. 
Springs staked into base 
body moulding. 

Jacks used with plug and socket telephone arrangement (Plan 4) 

Substituting a thin nylon skin' for the 
braided sheath on jumper wire for tele
phone exchanges and using thinner 
wire saved £1.3 million. A joint anal
ysis with a teleprinter manufacturer 
produced more than 60 modifications 
and saved £200,000, while eliminating 
the smaller power units for manual 
switchboards, thus avoiding a change 
to larger units when the switchboards 
are extended or replaced, saved no less 
than £380,000. 

The Division itself is organised into 
five study groups each looking at a 
specialist field of activity and headed 
by a group leader. These groups cover 
customer apparatus, exchange sys
tems, transmission systems, external 
plant and miscellaneous studies and 
are associated with and supported by 
three other groups responsible for 
audit of specifications, materials and 
production processes, variety control 
and contractors' variants together 
with a training function. 

Value Analysis is, of course, a team 
business and the work is not done in 
isolation by the Division. When a pre
liminary survey of a product indicates 
that it is worth studying for potential 
savings, experts from other depart
ments are called ·in to join the VA team 
with VA Division's engineer .acting as 
chairman. 

A typical team comprises oetween six 
and eight peo,Ple-and includes repre
sentatives fr.om divisioos .in Technical 
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Development, Service, Marketing, 
Contracts, Telecommunications Man
agement Services and in some cases a 
Regional member. In this way all par
ties are represented and their particu
lar interests are fully considered in the 
final analysis. 

The principles of vA are based on five 
distinct stages beginning with INFOR
MATION. Before the first meeting of 
the team VA Division will have col
lected all the facts about the item to be 
studied. This includes specifications, 
drawings, manufacturing methods, 
quantities bought, issue recoveries and 
repairs, sources of supply, cost break
down, installation and maintenance 
costs as well as life cycle and factory 
repair programme. 

All these will be presented in docu
mented form for discussion at the first 
meeting. Team members are then like
ly to highlight service difficulties or 
work study information which has 
been more recently obtained. Next 
they may look at the marketing strat
egy which could be changing or the de
sign engineer may perhaps be aware of 
possible improvements as the product 
could have been designed several years 
previousf y. 

In addition, new materials may have 
been introduced, advances in tech
nology may have taken place and it is 
possible too, that there may have been 
a change in the economic pattern of 
the overall system costs. 

The VA team therefore, provides a 
forum for full analysis and an oppor
tunity to establish the relationship of 
function to cost. The chairman guides 
the discussions to ensure purposeful 
and effective conclusions. 

Next the team moves into the second, 
and probably most exhilarating stage 
- SPECULATION. At this point no 
holds are barred and the team becomes 
involved in a brainstorming exercise 

generating new ideas and alternative 
ways of providing for an item's func
tion .. Costs are not considered at this 
stage and all suggestions are carefully 
noted. An outlandish idea of Otte 

member for instance, may trigger 
someone else to come up with a better 
and more practical suggestion. 

The chairman may also act as a cata
lyst in directing new trains of thought 
as we'll as restraining any criticism of 
the creative ability and initiative of 
other team members. It is by this pro
cess that new solutions emerge 

Third comes the EVALUATION 
stage where the alternatives developed 
in the previous phase are subjected to 
a test of their economic feasibility. 
Each alternative is costed and placed 
in order and then the team analyses 
the practicability of each proposal -
beginning with the one which promises 
the greatest savings - to determine 
·whether that alternative is technically 
sound. This process continues until the 
team agrees on the best solution. To 



help them reach a decision it may be 
necessary for models of the new design 
to be produced or perhaps environ
mental tests might be undertaken. 

The team is now in a position to 
move towards the final stage of the 
study and formulate its recommenda
tions for the REPORT stage. In the 
report prepared by the Value Engineer 
the study is reviewed and presented to 
include the potential savings for the 
Post Office forecast by the VA team 
recommendations. 

When the team has agreed its report 
it is sent to the heads of those divisions 
represented on the team for approval. 
The team then usually disbands. 

Despite all this work, however, no 
actual savings have been made up to 
this point. So the VA team member 
now progresses the final stage of IM
PLEMENTATION. This involves 
seeking sponsorship from the opera
tional department as well as co-opera
ting with the development depart
ment's engineers who will be involved 
with the extra work in meeting the 
recommendations. 

On completion of the work the newly 
analysed product should provide con
siderable savings for the Post Office, 
help maintain lower prices to cus
tomers and increase export potential 
as well as providing job satisfaction to 
all concerned. 

Successful organisation and oper
ation of a Value Analysis programme 
costs money. Even Value Engineering 
on new products is an additional 
expense to the design process. But 
generally a savings return to the Post 
Office for the cost of the VA studies and 
necessary support work exceeds a 10 to 
one ratio. 

Value Analysis Division staff are in 
fact aiming to help in identifying sav
ings each year against an overall tar
get set at £750,000. But, as everyone 
knows, it is much easier to spend 
money than to save it. There is no 
doubt, however, that Value Analysis is 
playing an important role in helping 
the Post Office hold its costs down 
even in these difficult economic times. 

The success of a VA exercise depends 
much on the involvement, enthusiasm 
and co-operation of those taking part. 
But the fact that team members are 
doing a worthwhile job is reflected in 
the correspondingly successful results. 

Mr C. M. Halliday is head of a 
section in Value Analysis Division 
at Post Office Headquarters 
responsible for VA studies. 
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When the 
oilmen came 

to town 
A Cameron 

Continued from page 20 

exchange. Now there are five satellite 
exchanges and there will shortly be 
seven, with an eighth to follow. 

One of the new satellites was hur
riedly set up on a temporary basis 
using four mobile non-director 
exchanges: it already has a waiting 
list. In the meantime, the main 
exchange building is undergoing a £1 
million extension and will eventually 
become solely a trunk and group 
switching centre with associated auto
manual board. 

Telex growth has been remarkable, 
demand rising from 4 1 connections in 
1970--71 to 244 in 1974-75. The telex 
exchanges at Aberdeen and Inverness 
became overloaded and although both 
have been extended, temporary relief 
for the Aberdeen exchange has had to 
be sought by connecting new cus
tomers in the Peterhead area to Glas
gow telex exchange by the use of 
r 2-channel voice frequency systems. 
Customers have been prepared to 
accept this out-of-area service rather 
than wait. 

It is one thing to provide on demand 
facilities such as multi-line PABxs, 
telex, date! and long distance private 
circuits to places like Abu Dhabi in a 
large centre such as Aberdeen. It is, 
however, quite another matter when 
the requirement arises at a remote 
rural exchange with very small switch
ing and junction capacity. 

But this is exactly what happened at 
Nigg, Ross-shire where there was a 
small u r 2 exchange on a remote point 
of land with four overhead junctions 
to the manual exchange at Tain 1 2 

miles away. Proposals were made for a 
large oil platform fabrication yard 
employing up to 2,000 men. The 
exchange was completely inadequate 
in terms of subscribers' equipment, 
switching capacity and junction out
lets to cope. 

Calculated risks had to be taken that 
the project would receive planning 
permission to go ahead and plans were 
hurriedly put in hand for a u 1 3 
exchange (the only type immediately 
available) and the laying of duct for a 
new junction cable at an initial cost of 
about £ 100,000. Fortunately the plat
form project went ahead and the 
revenue from Nig_g exchange grew 
from only £478 in the quarter ended 
November I 97 1, to £18,500 a quarter 

now, plus substantial sums for private 
wires and telex. The u 1 3 exchange has 
already been replaced by a SAX. 

This development and various associ
ated projects put tremendous strain on 
Tain manual exchange - housed in 
two wooden huts and long overdue for 
conversion to a crossbar group switch
ing· centre. The 1 I-position switch
board was overloaded, there was no 
room for extension and staff were 
attracted away to jobs with the oil 
companies. 

An extension of eight pos1t1ons was 
installed in the training room in the 
adjacent GSC building and after some 
initiai trouble with signalling it has 
given a large measure of relief. But 
even this did not prove enough and 
further relief was obtained by the plat
form fabricators agreeing to rent a 
number of out-of-area lines on 
Dingwall exchange giving them STD 
facilities. 

Some more of the load was taken off 
Tain by installing a mobile tandem 
exchange at nearby Kildary which 
diverted a certain amount of local in
ter-uAx traffic from the manual board. 
Also, by using a spare charge group 
facility in the group switching centre 
at Dingwall, it was possible to give 
outgoing STD facilities to Kildary sub
scribers while still using Tain as the 
charging point. 

Operating staffing problems could 
not be overcome locally and we bor
rowed operators from many parts of 
the UK to help out - a process we had 
to repeat at Lerwick, where girls 
came up to help from as far away as 
Penzance. 

Pressure on space in the Telephone 
Area Office has become acute and staff 
are now housed in five separate build
ings in Aberdeen. New office premises, 
like housing, have become extremely 
expensive, but a long term lease has 
now been obtained on a new office 
development which will enable staff to 
be concentrated in just two buildings 
in about 1 8 months' time. 

Altogether, there are now 102 build
ing schemes - most of them for new 
exchanges - in planning or at various 
stages of construction. It has been 
aimed throughout to give priority to 
business customers generally and to 
energy-related firms in particular but 
every effort has also been made to 
satisfy residential customers. 

Mr A. Cameron is General Manager 
of the Aberdeen and North of Scotland 
Telephone Area. 
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To supplement Ordnance Survey rnaps with your own specialised 
information, we can supply transparent copies on dimensionally 
stable material. Which means you can simply add your information 
direct to these transparencies then, subject to our usual copyright 
regulations, use your printing equipment to produce copies which 
are suited to your individual requirements. 

With the new local government re-organisation, this service is 
especially useful. Because transparencies provide an ideal method 
of adding details showing local government services and so on, 
then producing as many copies as you need. 

Transparencies are available of most maps at published scales. 
These include copies or 1: 1250 and 1: 2500 maps and up-to-date 
surveyors' master survey drawings, 1: 10,000 and six-inch maps (not 
showing contour lines). 1: 25,000 and smaller scale transparencies 
are made from outline editions and do not show contours. 

Other Ordnance Survey Services 

Microfilm. 35mm microfilms of published master survey drawings are available on 
1 :1250 and 1 :2500 National Grid maps are polyester film. 
available, mounted in aperture cards, ready 
for use on microfilm viewing and printing 
equipment. 

SUSI-Supply of Unpublished Survey 
Information. All 1 :1250 and many 1 :2500 
National Grid maps are continuously revised. 
Copies of !he surveyors' master survey 
drawings can be supplied. 

Control information. Planimetric 
(triangulation points, traverse stations, and 
revision points) and vertical (bench marks); 
information available for mos t areas. 

Enlargements. 1 :500 from 1 :1250 and 
1 :1250 from 1 :2500 National Grid maps and 

Change of Scale. Some people have a 
need for 1: 10,000 scale versions of 1 :10,560 
National Grid maps, and vice versa. These 
are available in monochrome on polyester 
film or paper. 
Reductions. If you want to keep your· 
1 :2500 National Grid maps of urban areas 
up-to-dale we can supply reductions on 
polyester film or paper of the more 
frequently revised 1 :1250 maps to cover the 
same area. 
Map Mounting. A mounting service for 
Ordnance Survey maps is available, 
ranging from simple single sheet jobs to 
elaborate wall maps covering larger areas. 

i-=----------, Tick the services you would like 
information on - or phone the number 
at the foot of this page. 

Transparencies 
Microfilm 

SUSI 
Control Information 

Enlargements 

Change of Scale 

Reductions 

Map Moun.ling 

To: Ordnance Survey, Publication 
Division, Dept. POT/I. Bomsey Road, 
Maybush, Southampton S094DH. 

NAME 

ORGANISATION 

ADDRESS 

l:: __________ J 

Ordnance Survey Services C S 
Tel: Southampton 775555 Ext 301/304/399 (STD Code 0703) Telex: 47103 
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Spanish link 
The opening of Britain's second sub
marine telephone cable link with Spain 
has increased the number of direct tele
phone cable circuits between the two coun
tries from 480 to nearly 2,000. The new 
cable, jointly owned by the Post Office and 
Compania Telefonica Nacional de Espana, 
runs 465 nautical miles from the Lizard 
peninsula in Cornwall to Sopelana near 
Bilbao, and can carry up to 1,380 calls 
simultaneously. 

In addition to UK-Spain traffic, the cable 
will carry calls between the UK and Italy, 
and possibly between the UK and Portugal 
and Morocco. It is also likely to carry calls 
between Spain and Belgium, Denmark, 
Eire, Finland, the Netherlands, Norway 
and Sweden. 

Connections grow 
Britain's telephone connections have 
passed the 12f million mark. Post Office 
figures show that in the year ended 30 
April the number of exchange lines in ser
vice rose to 12,7 56,894 - an increase of 
6.7 per cent over the figure at the same 
time last year. 

And the public teleprinter service 
operated by the Post Office grew by more 
than 1 o per cent in the year ended 31 
May. The number of working telex lines 
now exceeds 55,000. 

Appointments 
Mr C. A. P. Foxell is to be the new 
Deputy Director of Research at the Post 
Office Research Centre, Martlesham 
Heath, Suffolk. At present Managing Di
rector of GEC Semiconductors Ltd, Mr 
Foxell takes over his new post on 1 Sep
tember in succession to Dr ]. R. Tillman, 
who is retiring. 
Mr J. S. Whyte, Director of Operational 
Programming at Telecommunications 
Headquarters, has been appointed Direc
tor of Purchasing and Supply. 
Mr K. A. Hannant, Director of Interna
tional and Maritime Telecommunications 
Region, has taken over Mr Whyte's former 
post. 
Mr D. Wray, Deputy Director External 
Telecommunications (Planning), has suc
ceeded Mr Hannant as Director of Inter
national and Maritime Telecommunica
tions Region. 

New TXE4 version 
Following the successful completion of stu
dies aimed at using integrated circuits in
stead of separate components in the TXE4 
electronic exchange system, the Post 
Office placed a £6 million contract with 
Standard Telephones & Cables Ltd to 
carry this line of development into the sys
tem. 

The new version, called TXE4A, is. 
expected to provide a significant reduction 
in production costs. The effect will be still 
further to increase the economic and other 

I 

A date to remember ... the Mayor of Abingdon, Oxon, makes the final call 
on the town's old telephone exchange during a ceremony to mark the 
closing of England's last manual exchange. (See page 1 ). Abingdon is 
now served by an automatic crossbar exchange. 

benefits of the Post Office programme to 
modernise Britain's local telephone 
exchanges. 

As part of the development contract, 
two models ofTXE4A will be made for eva
luation and testing. The first will be in
stalled in STC's switchgear factory at New 
Southgate, London, and the second will be 
a pre-production model provided for 
detailed Post Office study. Meanwhile, the 
first production TXE4 exchange is sche
duled to open in Birmingham next year. 

Computing success 
The Post Office's National Data Process
ing Service is to operate a new system for 
calculating the international telecommuni
cations accounts of 25 Commonwealth 
countries. In the cost-sharing scheme, 
known as the Commonwealth Telecom
munications Financial Arrangements 
(CTFA), settlements are based on the use of 
international links owned by the partner 
countries. Provisional and final settle
ments are derived by using a computing 
system. 

The existing CTFA system has been 
operated by NDPS since April 1973, using 
a Burroughs B5500 computer. Under the 
new contract, gained in the face of strong 
competition, the system will be run on the 
Post Office's IBM 370/168 processor 
which came into service last year. NDPS 
has also secured a contract to convert the 
existing system to enable it to be run on 
the IBM machine. 

Series completed 
The last in the series of !NTELSAT 1 v com
munications satellites for the Interna
tional Telecommunications Satellite 
Organisation was expected to reach its 
operational position 22,300 miles over the 
Indian Ocean in mid-July. It foilows six 

others - one already on station over the 
Indian Ocean, three over the Atlantic and 
two over the Pacific. A new generation of 
satellites, called !NTELSAT 1 VA, is now 
under construction. 

Telex guide goes metric 
The next edition of the telex directory, 
due in October, will be in the international 
metric-based paper size A4 - the new size 
for telephone directories from next year. 
This will enable the Post Office to cut its 
printing costs by producing the telex direc
tory in one volume again. The present di
rectory has smaller pages and was split 
into two volumes in 1974. 

Contracts 
GEC Telecommunications Ltd - More 
than £2 million-worth of private telephone 
exchange equipment. It includes private 
automatic branch exchanges for installa
tion in Government Offices, selectors and 
other equipment for PABX switching, and 
equipment to interconnect private 
exchanges. 
Standard Telephones & Cables Ltd -
£2 million for data modems. The equip
ment is for operation at 2,400 bit/s and 
will be used for the Post Office Date! 2400 
service. 
Marconi Communication Systems 
Ltd - £1.9 million-worth of pulse code 
modulation equipment. The contract in
cludes a quantity uf equipment designed to 
protect PCM line systems from high in
duced voltages, such as those caused by 
lightning. A further contract has also been 
awarded for nine Spector telegraph error 
correcting systems for use in the communi
cations network which links the Post 
Office radio stations at Wick, in Caithness, 
and Norwick in the Shetlands, with North 
Sea pipe-laying barges. 
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IX 

SPC Experience 

Switch to GTE Stored
Program Control. You'll 
find yourself in a lot of 
good company. 

CANADA 

Alberta Government Telephones 
British Columbia Telephone Company 
Saskatchewan Government Telephones 

DOMINICAN REPUBLIC 

Compania Dominicana deTelefonos 

IRAN 

Telecommunication Company of Iran 

REPUBLIC OF CHINA 

Taiwan Telecommunications 
Administration 

REPUBLIC OF THE PHILIPPINES 

Republic Telephone Company 

UNITED STATES 

Chillicothe (Ohio) Telephone Company 
Concord (No. Carolina) 

Telephone Company 

Continental Telephone Company 
of California 

Continental Telephone Company of Virginia 
Denver & Ephrata (Pennsylvania) 

Telephone and Telegraph Company 
Fairbanks (Alaska) Municipal Utilities 
General Telephone Company 

of California 
General Telephone Company of Florida 

General Telephone Company of Indiana 

General Telephone Company of Kentucky 

General Telephone Company of Michigan 

General Telephone Company 
of the Mid west 

General Telephone Company 
of the Northwest 

General Telephone Company of Ohio 



From GTE. 

The No. 1 EAX stored-program 
controlled electronic switching sys
tem has been designed for large 
local and long distance exchanges. 

Here are some of the telephone 
administrations that are using or 
have ordered this modern high
speed system. 

General Telephone Company Midstate (New York) Telephone Co. 
of Pennsylvania (Mid-Continent Telephone Corporation) 

General Telephone Company Northern States (North Dakota) 
of the Southeast Power Co. 

General Telephone Company Princeton (Indiana) Telephone Co. 
of the Southwest Roseville (California) Telephone Co. 

Hawaiian Telephone Company Sugar Land (Texas) Telephone Co. 
Highland (New York) Telephone Company Western California Telephone Co. 
Jamestown (New York) . . . . . 

Telephone Corporation In add1t10� to t�ese adm1n1strat1ons, 

(Mid-Continent Telephone Corporation) 35 also have in service or on order the C-1 

Lincoln (Nebraska) Telephone & EA� stored-program cont�olled 
_
system 

Telegraph Company designed for small-to-medium size tele-

Lorain (Ohio) Telephone Company phone exchanges. 

Mankato (Minnesota) Citizens 
Telephone Company I Cj i #J lnTERnATIDnAL 

Mid-Penn Telephone Co. 
GTE International, P.O. Box 3954, Milan, Italy; World Headquarters: 

(Mid-Continent Telephone Corporation) One Stamford Forum, Stamford, Connecticut 06904, U.S.A. 
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Connollys cables ... a vital link 
in todays telecommunications 

Telselte is a completely new pre-packaged 
'cassette' conccpl in telex stationery. 

It gives you 605ft. of high quality 
Boyden carbonless roll that lasts six times 
as long as 3�· two ply roll, eight rimes as 
Jong as 3 ply. 

Telsettc is simple to fit and ready 
collated, Telscuc feeds straight into 
your Telex. No clog-

b d ging orjamming,with oy en 
a saving of up to 80"11 Thewtdes1cholceoh0Uund 
end of roll wastage. 1apeshomasmglesooru 

Xl 

PROGRISS RIOUIRIS IXPf RHNCf 
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::ONNOLLYS 

Connollys (Blackley) Limited, 
Cable Division, Blackley, Manchester M93FP 
Telephone: 061 -740 9151 

�I;-: a:;-p:7'\�o':;n�e·�c=-=ll�e :;-ai�r':;a::' a, 

I 
d�monstration uf Telscttc - chc indispens:ible roll in the disposable I pack. 

I Please send me d<tailsofTELSETTE D 
I I would like lo see TELSETTE in action 0 

I NAME I 
I ADDRESS I 
I Boyden Data Papers Ltd., s Commerce \Vay, \Vaddon, I 
I Croydon CR9 4PN. Telephone: 01-686 1051-6 Telex: 25394 TJSflS 1 
..._ _____________ .._. 



The new ITT 2300Teleprinter 

Light on cost. Light on weight. 
Strong on performance. 

This is the new ITT 2300 Teleprinter. Today's 
supreme teleprinter for telex and private wire 
usage, and a very significant advance in teleprinter 
design. 

Its main features include: 
Telex Control Interface and control 

requirements, for both Telex and Private Wire 
operation are met by simple strapping options. 

Semi Electronic Design All signal processing 
is electronic. using large scale integrated circuit 
techniques. The answer back coding consists of a 
printed circuit board which can be plugged into 
any ITT 2300. Mechanical tasks are limited to print 
out of page copy, punching, tape reading and 
keying actions. 

So the 2300 is smaller. lighter and quieter. 

Reliability Micro electronic techniques reduce 
the number of mechanical parts by two thirds, 
thus significantly increasing reliability. 

Maintenance Minimum moving parts and 
modular construction result in fewer adjustments
maximum accessibility. Routine maintenance 

is only necessary every 1 OOO hours (or one year). 

Versatility Push a button to select your 
operational mode. All the usual modes are 
available. And the 'Tape Prep' :11ode allows the 
preparation of a new tape with associated 
printed copy, while the reader transmits existing 
information to line. This increases traffic 
throughput when necessary. 

And the ITT 2300 is easy to operate-one of 
the keyboard arrangements has a typewriter layout 
to minimise training. It's also easy to change 
paper rolls, tape rolls and the ink roller, too. Tape 
preparation can be carried out at up to 75 bauds 
(1 O cps), and transmitted to line at 50 or 75 bauds 
(6� or 10 cps). Operation at 100 bauds (13! cps) 
is also available. The 2300 conforms to 
recognised international standards of safety, and 
is equipped with a time-out facility for private 
wire usage. 

For more details, write to Publicity 
Department E2, ITT Creed Ltd .• FREEPOST, 
Brighton B N1 1 ZW. (No stamp required if posted 
within the U.K.). 

ITT Creed Limited ITT 



TYPE 62 10' 6" 
9' 

FULL RANGE 
7' 611 

7 TO 14 DAY DELIVERY 

6' 

3' 

HIGH PRECISION MECHANICS 

TELECOMMUNICATIONS 

MECHANICS 

P.O. APPROVED 

IMMEDIATE QUOTATIONS AND 

TECHNICAL SERVICE 

--; . 

5 

-

P.C.M. TRANSIT JIG DATEL MODEM 

CRAY ELECTRONICS LTD 

3' 

FOR INSTRUMENT ELECT�ONIC 

AND AUTOMATION INDUSTRIES 

SHELF ASSEMBLIES 

TELEX 

UNITS 

THAMES ROAD, CRAYFORD, KENT 

TELEPHONE: CRAYFORD 29251 


