


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

It is compact, versatile 
and very practical. 
It can be positioned wherever 
it serves you best. 
Designers can design round it 
or it will sit happily on a desk. 

. .. . 
�� 

It adds a touch of elegant efficiency 
to any reception area. 
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It is completely automatic and gives the operator f1nger-t1p 
control of the superb ARD 562 PABX. 
This exchange can be equipped with as little as 10 PO 
lines and 60 extensions and can be extended up to 100 PO 
lines and 540 extensions and from the moment 1t 1s 
installed you begin to save money. 

You save on floor space 
Compact as well as flexible, the ARD 562 needs less space 
for equipment and the add1t1on of more exchange lines 
extensions or fac1ht1es can be simply a matter of 1ack1ng in 
pre-wired relay sets 

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

'Barred' extensions can prevent expensive unauthorised 
trunk calls take a look at your phone b1il) 

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

Start to save money now 
The Thorn Ericsson ARD 562 1 or its smaller version 
ARD 561) is available on leasing. rental or outright purchase 
Let Thorn Ericsson take a good look at your special tele· 
commun1cat1ons requirements- it won't cost you a penny 
Write, nng or chp this coupon for all the 1nformat1on you 
need lot the next move Act now 

isAVE TIMEC11-;;th1s coupo� your letterhead and se;Jto
- I 

THORN � 
ERICSSON� 

I PABX D1v1s1on, Thorn Ericsson, FREE POST. Horsham, Sussex I No need lor stamp 
5.i' L·:i I Name I 

I Please send details of ARD 562 and other PABX's [ J I 
Llease sen� Technical Adviser �appo1ntm� _

_
_ l l_J 



Need the best to test your telegraph and datacom links? 

WHY NOT? 
Why not indeed! Telegraph and data­
transmission installations cost enough to 
start with, without costing even more in down 
time. When you need to lest, you need the 
best. Trend. 

* Data Transmission Test Set No. 1-8 · 

Used to evaluate data transmission links 

that use modems and telephone 
channels· Interchangeable with terminal 
equipment ·Analyses a data channel for 
signal distortion and error rates ·Can 
exercise and monitor modem interchange 
circuits· Tests performed on simplex, 
half-duplex and full-duplex links plus error 
measurements during turnaround time of 
a half-duplex system· No larger than a 
briefcase. Easy to use in either field or 
laboratory. 

For example? These three instruments. 
They're self-contained, really reliable, and 
portable to let you get to the scene .. . .  and 
the problem .... quickly. They're so good 
they're used by the military all over the world! 

* Telegraph and Data Message Generator 

(TDMG) · Facilities covering needs of both 
telegraph and data system testing ·Can be 
used as terminal test set or line system 
lest set ·Gives a range of messages and 
patterns transmitted as clean reference 
signal, or with predetermined fixed 
amounts of distortion ·The unit can drive 

high-level telegraph systems or V28 data 
interface levels · Portable and easy to use. 
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Since 1964 Trend Communications Limited 
have specialised in sophisticated equipment 
like this. We're now setting the trend world­
wide. Like to see what we can do for you. 
Why not? Just ask. 

* Telegraph and Data Signal Analyser 

(TDSA) · Used to measure signal 
distortion and error rates, on systems 
using either start-stop or continuous data 
techniques· For installation, faull-finding 
and evaluation exercises with either 

telegraph or data transmission links· Input 
interface can be connected to high-level 
telegraph circuits as well as V28 data 
circuits· Like the others, it's portable and 
simple. 

Let us send you full information about these instruments, without obligation. 

Trend Communications Limited, St. John's Estate, Tylers Green, High Wycombe, Buckinghamshire 

HP10 8HW, England. Telephone: (049481) 3721 • Telex: 83625 

� A Member of the · 
Plantation Holdings 
Group 

TREND 

Denmark:· Trend Electronics, Britisk-Scandinavisk AIS .. Ellemarksvej 8, 
4600 Koge, Denmark. Tel : 03-652345 •Telex: 43587 . 

France: Trend S.A., 7 bis, rue de Provence, 78000 Versailles,'France. 
Tel: 950-5728 & 5797 •Telex: 690958F 

... and representatives throughout the world. 



BROADBAND RADIO LINKS 

.. 

960or 1800 channel 

' I ' ' I I 

Four 6.8 GHz equipment racks. 

Left to right: 

1 wall. 960 channel rack, covers on. 
lwall, .. .. off. 

10 wall. 1800 .. .. off. 
10 wall. .. .. on. 

JI 

ANEW RANGE FROM GEC 
* Advanced MIC technology. 

* 
* 

Modular construction-plug-in interchangeable units. 

Interchangeable modules for transmitter output amplifier. 

IMPATT diode for 1 watt OR long-life packaged TWT for up to 
10 watts-with associated power units. 

* 
* 

Optimum commonality of other modules throughout the range. 

Direct modulation capability. 

* Minimal frequency-conscious modules. 

* Flexibility of system design - choice of frequency and 
transmitter output power within system configuration using the 
same basic equipment. 

* Interchangeability without compensating adjustments. 

* Reduced spare-unit requirements. 

* Simplified maintenance routines. 

* Ready expansion above 960 channels with interchangeable 
mqdules. 

MICROWAVE AND LINE TRANSMISSION· MULTIPLEX · V.F TELEGRAPHY 

DATA MODEMS· TELEPHONE SWITCHING SYSTEMS· PRIVATE 

TELEPHONE SYSTEMS· TELEPHONES· TOTAL SYSTEMS CAPABILITY 

GEC TELECOMMUNICATIONS LIMITED of Coventry, England. 
A Management Company of The General Electric Co. Ltd. of England. CB1 



then you need our acoustic hood 
In a busy office a teleprinter can sound like a pneumatic road drill. 

Which is why we developed the Boyden S.T.K. Acoustic Hood. To reduce 
teleprinter noise and bring peace and quiet back into your business life. 

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

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

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

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

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

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

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

------------------ ----- --------, 
: boyden ' 
I I 

I 
Boyden Data Papers Ltd., 5 Commerce Way, Waddon, Croydon CR9 4PN. Telephone 01-6861051-6 Telex 25394 

I 

I 
Name I 

I �m�� I 
I Address I 
I P.O.T.J./10/76 I 

'-------------------------------' 
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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 or dered this mo dern 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 orper 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. 

Ma;
e
�:1o

h
��!n���o�:�;itizens 

(Cj i4 1nTERnATIDnAL 
Mid-Penn Telephone Co. World Headquarters: One Stamford For�m" St�mford, Connecticut 

(M.d C 
· 

T I h C 
. ) 06904, U.S.A. Or c/o GTE Telecomun1caz1oni S.p.A., P.O. Box 

1 - ontinent e ep one orporat1on 3954, Milan, 1ta1y. 
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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 Telecommunications 

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 Virgioia 
Denver & Ephrata (Pennsylvania) 

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

of California 
General Telephone Company of Florida 

Gene�al Telephone Company of Indiana 

General Telephone Company of Kentucky 

General Telephone Company of Michigan 

General Telephone Company 
of the Midwest 

General Telephone Company 
of the Northwest 

General Telephone Company of Ohio 

v 



High speed compact with integral 

Electronics and power supply 

self-contained. plus space for 

Customer Feature Board. 

Roytron Model 1560 Reader/Punch 

Low noise. punched tape 1/0 desktop unit. is designed to satisfy numerical 

control. graphic arts. data communications and computer peripheral 

applications. 

It accommodates oiled paper, dry paper, metallized mylar, sandwich 

paper/mylar/paper and polyester 5, 6, 7 or 8- level tapes TIL/DTL 
compatible. 

Asynchronous punching at up to 60 characters per second. 

Photoelectric reading at up to 150 characters per second. Start/Stop. 
Synchronous reading at up to 250 characters per second. Via a highly 

reliable stepping motor tape transport. 

NEW 

MODEL 1560-S 

SERIAL INTERFACE 

The 1 560-s interfaces at 
RS-232C Compatible levels 

Control Sw itching is provided 

rn��z�:�u�INESS SYSTEMS LTD. 
Litton Airport House. Purley Way. Croydon. Surrey. England. Tel. 01-686 8344 Ext. 9. 
IN FRANCE- SWEDA INTERNATIONAL/OEM. 103-107 Rue de Tocqueville. 75017 Paris. France. 

IN U.S.A. - SWEDA INTERNATIONAL/OEM. 34. Maple Avenue. Pine Brook. N.J. 07056/(201) 575-8100 
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apt 
controls 
is another 
Y1ayof 
saying • 

auto111at1c 
parking 
vehicle 
control 

Apt Controls Equipment ... complete, automatic systems for car parking and 
security applications, using short or long barriers, operating around the clock in 
anv weather at any time. 

' 

��= l��� 

Apt Controls manufacture equipment 
to meet al l vehicle parking and control 
requirements including: CARD UNITS, 
COIN UNITS, TICKET DISPENSERS, 
OUTCLOCK & FEF. CALCULATORS, 
AUTOMATIC VARIABLE CHARGE 
UNITS, PARKING BARRIERS 
and on and off street parking meters. 

•••• 

apt controls ltd 
77-81 Scrubs Lane, 
London NW10 6SH 

Tel. 01-9600111. Telex. 923818. 

I 
l 



Get more for your 
money with the ITT 2300. 

The teleprinter thats years ahead in design 
. and performance. 

The semi-electronic ITI 2300 cuts costs 
down to size. 

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

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

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

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

ITT Creed Limited ITT 
vii 
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Moving Day 
everyday 

Every working day of the year, stacks of cable 
drums are moved out of TC L's busy Dagenham factory into 
the vast 10-acre Drum Park - ready to move on, in turn, to 
the wide world of telecommunications that we serve. 

Scratch any continent and you'll find TCL cable 
at work. Helping to keep people in close touch with one 
another. Helpin-g to expedite industry, business, 
transportation. Assisting in life-saving emergencies. 

Providing for national and international authorities alike 
an immediate, dependable means of communication. 

We believe that's essential work. 
That's why our production 1s 

[ I c ll on the move ... daily. 

Telephone Cables Limited, Dagenham, England. 

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

I 



The Atlantic 
Crossing-
20year son 
The entry into service of TAT 6, the largest capacity transatlantic cable 
so far laid, not only gives a major boost to Britain's telecommunications 
links with North America but also throws into sharp focus the spectacu­
lar scale of development over the past 20 years in the submarine cable 
field. The new cable system, with its capacity for carrying 4,000 tele­
phone calls at once, is a far cry from TAT 1 which, in 1956, was the first 
telephone cable to cross the Atlantic and initially could carry a mere 36 
calls simultaneously. 

The TAT 6 cable runs from Rhode Island in the USA to St Hilaire, 
France, and Britain will have the use of about 760 circuits to provide a 
further route for its main transatlantic telecommunications services. 
These circuits are extended overland through northern France and then 
over a new cross-Channel cable which officially came into service on 
the same day as TAT 6. Running between Courseulles and the Sussex 
coast, it is the first high-capacity undersea telephone cable to he laid 
between Britain and France for 25 years. 

Twenty European administrations, including the Post Office, and four 
Ameri�an companies have shared the £100 million cost ofTAT6. It has 
been developed jointly by the Post Office, the American Telephone and 
Telegraph Company and the French Department of Posts and Tele­
communications. 

Britain's role in the development was to design and manufacture the 
major part of the cable, develop methods for its jointing and for locating 
faults, and to specify the mechanical aids necessary for handling the 
cable. Research work was undertaken by the Post Office, while the 
United Kingdom cable manufacture was by Standard Telephones and 
Cables Ltd. 

Because fishing fleets are exploiting even deeper waters it was decided 
to use armoured cable out to the edge of the European continental shelf. 
This makes TAT6 the first submarine telephone cable system to have its 
armoured section laid to depths up to 1,000 fathoms. 

The new cable to France can carry more than 2,500 calls simultane­
ously and is the first of two big cross-Channel cable links between 
Britain and France being provided jointly by the Post Office and the 
French Ministry of Posts and Telecommunications. The first cable 
system, now in use, has been supplied by a French consortium while the 
planned second system, to be made in Britain by STC, will be able to 
carry even more calls-at least 3,900 at once. 

The second new UK-France cable is expected· to be brought into 
service in 1979. Together, the two cables will not only provide extra 
capacity needed between Britain and mainland Europe, but will diver­
sify communications as a safeguard against disruption. 
(See "Expanding links under the sea", page 11) 
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'Supercables' 

TO HELP meet demand for telephone 
circuits on major trunk routes the Post 
Office is preparing to use 60 MHz trans­
mission systems carried on "super­
cablcs" between London, Birmingham 
and Manchester, together with a spur 
from High Wycombe to Reading. The 
cables, which contain 18 2.6/9.5mm 
diameter coaxial pairs - a potential 
capacity of 97 ,200 circuits - are the 
largest ever used by the Post Office, and 
it has been necessary to provide about 
375 km of new duct route through the 
English countryside. 

In the biggest Post Office project of its 
kind, the duct work has involved con­
structing more than 1,000 manholes and 
laying duct along roads and a disused 
railway, over private land, across river­
beds and even through a disused gas 
main. Factors that influenced the plan­
ning were described in an earlier article 
(see Telecommunications Journal, 
Autumn 1973). The aim was to cater for 
two high-capacity cables throughout 
and to provide a route which would be 
subject to the minimum of disturbance. 

To provide such a secure route, con­
sideration was at first given to burying 
the duct for the London to Birmingham 
section alongside the little used railway 
between Paddington and Moor Street 
(formerly Snow Hill). However, the 
route eventually adopted took the duct 
along public roads for 186 km and over 
private land for about 4 km. The Bir­
mingham to Manchester section is 
about 153 km long of which about 20 km 
crosses private land. This meant many 
wayleaves had to be obtained as well as 
the purchase from British Rail of a dis-
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Water is pumped out of the last repeater manhole to be constructed along the route of 
the 60 MHz duct. The duct ends can be seen just above the water level. 

used section of railway, including a tun­
nel. Nearly all the High Wycombe to 
Reading spur is on public roads. 

The 18-pair coaxial ea ble has a diame­
ter of 78 mm. The duct must be large 
enough for ea bi ing operations and allow 
sufficient space after the cable has been 
installed to pass nylon rods with a "snif­
fer" for detecting leaks in the cable 
sheath. As the internal diameter of the 
standard duct was insufficient a new 
PVC duct, with an internal diameter of 
105 mm was made available. 

The procedure for cable maintenance 
in the event of damage is to excavate at 
the affected point and repair the cable in 
situ. To help with identification when 
excavating, the duct was provided in a 
light grey colour for the first cable and 
black for the second. 

Extra ducts have been provided at loca­
tions where it is not feasible to lay cable 
along the surface temporarily to bypass a 
damaged section awaiting repair. Extra 
duct has also been provided in order to 
eliminate the need to position heavy 
cabling vehicles at manholes where 
access is difficult. 

The operational bores have been 
placed with the maximum horizontal 
separation that trench width would 
allow (typically 300 mm between 
centres), and below the maintenance or 
cabling bores. Duct for the 60 MHz 

routes has normally been laid at a depth 
of 1.2 m rather than the normal depth of 
350 mm in footpaths and 600 mm in 
carriageways. And as an additional pre­
caution, the presence of the duct is iden­
tified by a green polyethylene tape 
positioned over the duct and about 300 

mm below the surface. The tape is 
marked "CAUTION HIGH VOLTAGE 

TELEPHONE CABLE BELOW". 

Where it has not been possible to lay 
duct with a cover of 1.2 m, steel duct has 
been used. The standard steel duct will 
accommodate both the cable and the 
"sniffer", and it can be directly con­
nected to the new PVC duct. An epoxy 
paint was applied to the interior surface 
to give a smooth lining to assist pulling­
in of cables. 

Sharing of the trench dug for the 60 
MHz cable ducts with other Post Office 
ducts has generally been accepted as this 
reduces overall cost to the Post Office 
and inconvenience to the public. In 
general the additional requirement was 
for a few ducts for rural exchange 
development, but in congested urban 
areas up to 96 ways for general use were 
laid at the same time. Careful considera­
tion was given to the arrangement of 
these ducts so that the 60 MHz route was 
offered some protection by the others 
while at the same time being accessible 
for maintenance. Altogether, a common 
trench was utilised for just under 100 
km of the total length. 

The duct route was planned catering 
for the need to provide manholes at 1.5 
km intervals to house the 60 MHz repeat­
ers. As most of the route followed public 
roads there were frequent bends, and the 
need to avoid existing underground 
plant, as well as to site each manhole in a 
safe position for personnel entry, caused 
further deviations. 

Development work carried out before 
planning the route had made it possible 
to calculate the effect of each bend on 

J 
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Below: At an Uxbrldge roundabout th.e duct is prepared for its passage under the 
roundabout via a disused gas main. 

cable pulling tension and thus the max­
imum length of cable that could be 
drawn in without undue stress. In 
favourable conditions this could be 
about SOO mm, and the ideal arrange­
ment was to provide two intermediate 
manholes between repeater points, giv­
ing three cable lengths per repeater sec­
tion. Unfortunately, it was only possible 
to do this on 102 of the 266 sections. 

A field trial of various prefabricated 
manholes including a steel cylinder or 
silo, to house the 60 MHz repeaters, 
showed that these would provide satis­
factory structures but their size was 
likely to cause installation difficulties, 
particularly at congested locations. All . 
manhoies for the routes were, therefore, 
constructed on site. 

Three designs of jointing manhole 
were used for specific situations: 
straight joints, joints between lengths 
entering the manhole at right angles to 
each other, and for a T-junction as 
required at the lead-in to buildings. At a 
few locations the jointing manholes had 
to be designed to meet local conditions. 

All the repeater manholes were con­
structed to a single design which pro­
vided a larger than normal entry so that 
the case housing the repeaters could be 
easily lowered into place. The repeater 
cases are made of cast aluminium with 
an outer protective coating of nylon. To 
provide additional protection against 
corrosion, however, four magnesium 
anodes were buried below the ducts at 
either side of the manhole and leads pro­
vided into the manhole for connection to 
the case. 

The manhole cable supports are 
unconventional in having adjustment in 
all planes so that they can be precisely 
positioned. They were made from com­
mercially available galvanised steel 
channel and are attached to bolts set in 
the manhole wall. Cable clamps fas­
tened to the bearers can be rotated to 
align with the cable. 

The location and alignment of ducts 
entering manholes were carefully 
checked and each duct was tested by 
passing through, in both directions, a 
cylindrical brush followed by an iron 
test mandrel. Any obstruction was then 
investigated and cleared. 

Where difficulties occurred in identify­
ing or locating minor irregularities a 
measuring instrument was used with 
spring loaded probes at the leading end 
and a wheel driving a recorder chart at. 
the other. As they passed through the 
duct the probes determined the internal 
dimension and a pen marked the infor­
mation on the chart, thus giving a 
printed record of the size of any irregu­
larity and its distance along the bore. 

On completion of construction and 
testing an accurate measuremerit of the 
length of duct between manholes was 
made by passing a marked steel rope 
along a bore prior to positioning a draw 
rope in each duct. 

To ensure access for heavy cabling Q 
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A mechanical digger channels out the final stretch of trenching necessary for 
the 60 MHz duct in north west London. 

4 

vehicles to manholes other work was 
often necessary. 

·
Hard standing or lay­

bys had to be provided next to some 
holes and several short roads had to be 
constructed. Along the disused railway 
section the embankments had to be 
repaired. On the private wayleave sec­
tions fencing was required during the 
construction work and a number of 
gateways on the duct route also had to be 
enlarged. 

Conventional techniques were used as 
far as possible and most of the route was 
provided by trenching. Where this could 
not be done, for instance at motorway 
and railway crossings, tunnelling or 
auger boring became necessary. There 
were, however, a few unusual features 
such as the construction of a temporary 
dam across the River Brent in West 
London by using portable steel frames 
covered with sheeting. This was to 
allow the duct to be laid in a trench 
across the river bed. 

At a large roundabout near Uxbridge 
the duct was taken under the road 
through a disused gas main and 
throughout the 540 m disused railway 
tunnel the duct was laid in the ballast. 
Where the route crossed a reservoir dam 
that was expected to continue settling 
for a number of years the ducts were 
provided with expansion joints. 

Each route was divided for contract 
purposes into lengths expected to require 
six to nine months' work, and this 
resulted in 84 contracts being placed 
with 15 different contractors. In general 
the work was completed in the 
scheduled time, but the unusual nature 
of the route did result in some unex­
pected delays. During work on a moor­
land section near Buxton, for instance, 
unmapped mineshafts were discovered 
and work was suspended while investig­
ations, including an aerial survey, were 
carried out to ensure that all such shafts 
had been located. 

Near Stoke-on-Trent 8 km of the route 
consisted mainly of rock and the work 
took more than a year to complete. For 
five months, while a tunnel was con­
structed under the River Wye at High 
Wycombe, water had to be pumped out 
of the subsoil continuously at a rate of 
200,000 litres per hour. 

This was the first time this century that 
completely new duct routes have been 
provided between London, Birmingham 
and Manchester. High standards have 
been achieved throughout by ihe close 
attention of Post Office planning and 
works staff in Telecommunications 
Regions and Telephone Areas and the 
close co-operation of contractors carry­
ing out the duct work. 

Mr P. Moore is an Executive Engineer in 
Network Planning Department at 
Telecommunications Headquarters and a 
member of the team responsible for the 60 
MHz duct installation: 

PO Telecommunications Journal, Autumn 1976 



Staff from Harwell were quickly on the scene when chemicals were spilled following this road accident in Oxfordshire. 

THE DATEL FORMULA FOR 

CHEMICAL SAFETY FR Harris 
EVERY YEAR nearly 40 million tons of 
chemicals, many of them inflammable, 
explosive or toxic, are carried by tankers 
along the roads of Britain. In addition, 
huge quantities are transported in 
drums and bottles. The possible conse­
quences of an accident involving one of 
these vehicles are obvious. 

To help protect the public from this 
danger the Department of the Environ­
ment has, for more than three years, 
been trying to formulate new legisla­
tion. Now Post Office Date! services are 
soon likely to be playing a major role in a 
scheme which will make the handling 
and carriage of chemicals much safer. 

Heart of the operation will be the Har­
well Laboratory of the United Kingdom 
Atomic Energy Authority, which is 
deeply involved with emergency situa­
tions through its hazardous materials 
service. Here a special "Chemsafe" 
Centre was established in 1973 and has 
since been building up a computerised 
data bank of British and European brand 
names to give round-the-clock assis­
tance in identification. 

The Centre currently operates over the 
telephone system and an operator has to 
write down questions, feed them into the 

An example of the HazChem panels displayed on some vehicles. 
The digit signifies what lire fighting agent is to be used, 
and the first letter shows the precautions to be taken. The letter 
E signifies that evacuation may be considered. 
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computer and then read over the ans­
wers. The plan, callea HAZFILE, is to 
install a central computerised system in 
the "Chemsafe" operations room, and 
for the Post Office to set up direct Datel 
600 Service links to emergency services' 
headquarters and other interested 
organisations throughout the country to 
provide quick, reliable access to the 
computer. 

High reliability and availability will 
be provided by operating the computer 
system 24 hours a day. It will be perma­
nently connected to the public switched 
telephone network via exchange lines 
and Datel modems - equipment which 
converts digital signals into speech type 
signals for transmission over exchange 
lines. A modem at the distant end con­
verts the signals back to digital signals 
for input to the user's terminal. 

Organisations using the new 
facilities - fire brigades, ambulance 
centres, other emergency services and 
probably commercial firms - will be 
equipped with a visual display unit 
(VDU) and associated keyboard, linked to 
a modem. A user will first type out his 
query, then call up the computer centre 
and press a "send" button on his VDU 
terminal to transmit the message. 

The modems at the computer centre 
will automatically answer any call and 
give direct access to the computer. If the 
system is out of service for any reason, 
the user will be diverted to a duty officer. 
Answers from the computer will be dis­
played on the VDU screens of the users 
making the enquiries. 

To ensure that valid information about 
all hazardous chemicals is available the 
prototype emergency data bank 
developed at Harwell will be improved. 
This data bank currently consists of 
more than 4,000 documents, collected 
through the "Chemsafe" scheme, each 
covering one material. 

The need for a better scheme to deal 
with the movement and possible spil­
lage of chemicals has become more 
urgent in recent years as more and more 
consignments go by road. Most chemi­
cals present different hazards and need 
treating in different ways, and when two 
or more mix a whole range of new 
hazards present themselves. 

Several voluntary marking schemes for 
tanker vehicles have been introduced, 
the most widely used being HAZCHEM, 
which was devised in part by the London 
Fire Brigade. HAZCHEM markings on 
road vehicles use a simple code to iden­
tify a tanker's contents, indicate to fire­
men how to handle a spillage, and give 
an emergency telephone number for 
contacting the manufacturer. Limita­
tions of the scheme mean, however, that 
it applies to bulk loads only - ·no drums 
or bottles - and it has not been adopted 
by other countries in the European 
Economic Community, from where 
many of the vehicles travel. 

With some 10,000 hazardous materials 
to allow for, it can be seen that there are 
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immense difficulties. Indeed, a survey 
made by the Suffolk and Ipswich Fire 
Service during 1975 showed that on one 
major trunk road alone an average of 
eight hazardous loads per hour were 
recorded, most of which displayed 
inadequate, if any, markings. 

Two main problems face organisations 
concerned with the safe passage of 
chemicals. First there is the need to pre­
vent accidents and, second, if one occurs 
to ensure that the resultant emergency is 
competently handled. 

The differing nature of these problems 
is reflected in a need for two distinct 
kinds of information - a fast message on 
demand and then a detailed advice 
statement transmitted on request. The 

fast message must be simple, short and 
transmitted in readily understood lan­
guage. The detailed advice statement 
may come more slowly and should cope 
with the wider implications of the mat­
erial or incident. Its information content 
should be arranged in an order of priori­
ty, appropriate to the particular user. 

For organisations concerned with the 
movement, storage and handling of 
chemicals, for example, the fast message 
might relate to the acceptance of goods 
and specifications of conditions, fol­
lowed by detailed advice on safe storage, 
movement and handling, crew instruc­
tions and so forth. For emergency ser­
vices, the fast message might need to 
indicate methods of containment using 

Mr Bob Cumberland, operations manager, at the control desk in the 
Harwell Chemical Emergency Centre. The visual display unit at his left elbow 
is the means of accessing the computer. 
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immediately available resources and 
then details on safe disposal, decon­
tamination of property and equipment 
and u·eatment of injured persons. 

There are three separate information 
tasks involved in handling a hazardous 
materials problem. First there is the 
need to identify the material, then for­
mulate a rapid action response and 
provide a detailed advice statement. 

Individual problems will dictate 
whether all or part of the information is 
needed and the order in which it is to be 
provided. If"the material is marked with 
a HAZCHEM code, for example, then the 
rapid action response is immediately 
and simply available to the emergency 
services. Thereafter the material must 

be identified before detailed advice can 
be obtained. 

It was to discuss all aspects and pos­
sibilities of a more efficient, more mean­
ing communications system that the 
Post Office was invited to a special con­
ference at Harwell earlier this year. In 
all more than 200 delegates from more 
than 80 different organisations attended 
and the Post Office representatives were 
able to explain the value of Date! Ser­
vices in providing quick, reliable access 
to a central computerised system. 

The initial requirement is expected to 
be for about 180 terminals for the 
emergency services but it is likely that 
many commercial companies involved 
with the handling, moving and storage 

of hazardous chemical materials will 
want connection to the system once it is 
available. 

All the equipment, both at Harwell and 
the distant ends, will be co-ordinated by 
Eastern Telecommunications Region 
where staff working on the project will 
contact Telephone Area General Man­
agers throughout the country advising 
them on what to provide and when. It is 
hoped the scheme will become fully 
operational during 1977. 

Mr F. R. Harris is Eastern 
Telecommunications Region's Date! 
Marketing Otticer and is responsible for 
co-ordinating the new service. 
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It's just the 

JOB 

AW Hurley and RC MCTurk 

A youngster receives practical instruction from a member of the staff In the power division 
of Cardiff Telephone Area. 
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AT A TIME when unemployment fig­
ures still top the million mark and jobs 
are at a premium it is easy for the school 
leaver to drift casually into the first job 
that becomes available. And often who 
can blame him? 

But even when the labour market is not 
in the doldrums probably very few 
school leavers really know very much 
about the jobs open to them 
and - perhaps just as important - the 
working environment generally. To 
help overcome this problem Post Office 
staff in Cardiff Telephone Area, in con­
junction with the South Glamorgan 
Education Authority have been helping 
run a series of highly successful Work 
Experience courses for local fifth form 
pupils. 

Careers nights, open days and parents 
meetings are a common feature of the 
school calendar, but the raising of the 

school leaving age to 16 has created spe­
cial problems which the Education 
(Work Experience) Act 1973 was 
designed to overcome. 

The Cardiff courses, worked out 
mainly by Area staff themselves, involve 
pupils working alongside staff at 
switchboards, in drawing offices, in 
general offices and even in motor trans­
port workshops. They are purely to ill us­
trate what type of jobs exist and are in no 
way meant to be a recruitment exercise. 
·To ensure the success of any Work 

Experience scheme, of course, the ful­
lest co-operation of all interested parties 
is essential, and must include Ed4cation 
Authority advisers, careers advisers, 
head teachers, industrial training offic­
ers and management. It is their respon­
sibility to see that correct liaison exists 
between the school and the organisation 
offering work experience. Preparatory 
training must be given at the schools, 
and sufficient opportunities made avail­
able to give the pupils a choice of jobs in 
which they can participate. It is also 
vital that the pupils understand the rela­
tionship between schoolwork and emp­
loyment. 

Union representatives should also be 
consulted because the pupils are under 
the supervision and care of individual 
employees who in turn need to know the 
purpose of the scheme and the extent of 
their responsibilities towards the pupils. 
The final link. in' the communication 
chain must be the parents, who need to 
have a clear idea about the purpose of 
work experience. 

Cardiff Area's participation developed 
from the many open day visits during 
which groups of schoolchildren visited 
telephone exchanges on a series of con­
ducted tours and talks. These were 
mainly with an emphasis on recrui tinent 
and a more ambitious exercise, aimed at 
boys interested in making Telecom­
munication Engineering a career, was 
undertaken in the summer of 1974. 

Twelve boys selected from local schools 
and chosen by the Careers Advisory Ser­
vice attended and their only criticism 



A computer liaison officer in Cardiff Area demonstrates the workings 
of a computer terminal. 

A fifth former tries his hand at a lathe in one of Cardiff Telephone 
Area's mechanical workshops. 

was that it was too short and there was 
not enough "live" work. 

At this stage it was not the Area's inten­
tion to extend this type of training 
beyond potential Telecommunications 
Technician Apprentices, and there the 
matter might well have rested but for the 
Director of Education for South 
Glamorgan, Mr F. Adams, giving his 
views on Work Experience in the local 
evening paper. He raised many ques­
tions which led to a meeting at which it 
was decided that Cardiff Telephone 
Area would run a pilot course in con­
junction with a nearby comprehensive 
school. It was also agreed that any such 
scheme would not be biased towards 
telecommunications; but would exploit 
the capability of the Area to offer a wide 
range of jobs comparable to those out­
side the Business. 

A committee was set up chaired by the 
Deputy General Manager, consisting of 
Head of Personnel, Training Officers 
from around the Area, the mathematics 
and _physics advisers for the Educa-tion 
Authority and the school careers master. 
The aim of the committee was to run 
three pilot courses, each lasting a week, 
with 12 students in each group, to start 
in February 1976 and be completed by 
mid-April 1976. 

Early meetings involved general dis­
cussions on how the course should be 
structured and it was decided to include 
as much practical work as possible. This 
resulted in a programme of one day's 
induction, three days of practical work, 
and the final day being split between a 
joint morning session and an advis­
ory /debriefing session in the after­
noon. It was also decided not to rotate 
the pupils round the different work situ­
ations but to concentrate on one particu­
lar aspect of work. 

Once job descriptions had been settled 
each training officer concerned drew up 
the necessary syllabus in conjunction 
with the operational group concerned. 

It was also agreed that the first day 
would be used to introduce pupils to the 
concept of work and its associated 
responsibilities. They would also com­
plete specimen job application forms 
and these would be used on the final day 
in a session on how to apply for a job and 
how to conduct oneself at an interview. 

By Christmas 1975 all the preparatory 
work was c_ompleted. Training officers 
had visited the school to meet the pupils, 
and the school arranged a parents' night. 
The scheme was also presented to the 
Unions, and all the supervising officers 
involved in accepting pupils in their 
operational group received a personal 
letter and attended a group meeting to 
discuss any problems. By then this had 
become the biggest scheme that South 
Glamorgan Education Authority had 
encountered in Work Experience. 

From the first course it became clear 
that less talking and more practical work 
was the order of the day, while the sec­
ond course was restructured to increase Q 
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the practical work by a further half day. 
The opening day also included a syndi­
cate exercise on "Responsibility 

- Worker and Employer". This mix 
proved about right and was used on the 
third course. Later a fourth course was 
run at short notice to make sure that on a 
routine basis the courses would have no 
adverse affect on the day to day opera­
tions for the school and Business. 

On the final afternoon of each course a 
young Clerical Assistant and a final year 
Trainee Technician Apprentice took 
part speaking about their jobs and 
answering questions on their careers so 
far. The highlight of each course was 
the presentation of a certificate which 
indicates the pupil has attended a Work 
Experience Course and the type of work 
undertaken. 

A total of 51 pupils attended the four 
courses. Their behaviour was exemp­
lary, and their desire to get on with the 
task in hand was encouraging. The 
pupils were all aware that this was not a 
recruitment exercise, and general opin­
ion was that one week was not long 
enough for all they wanted to do. 

Reaction from the school authorities 
was also encouraging and they reported 
marked increases of interest in school 
work. It is known, too that many of the 
pupils have been successful in obtaining 
jobs - in a depressed labour mar­
ket - and have used the advice given to 
conduct themselves in a mature manner 
when attending for interview. 

And now what of the future? Cardiff 
Area have agreed that for the experiment 
to be worthwhile, courses will be run 
between October 1976 and February 
1977 at the rate of one per month. The 
school will meet out-of-pocket 
expenses, and the Education Authority 
will look at the scheme again with a view 
to encouraging other employers to join 
in similar ventures. 

The South Glamorgan Education 
Authority have, in fact, been so impres­
sed with the success of the scheme that 
formal committee papers are to be sub­
mitted to the Youth Employment Com­
mittee. In addition a seminar is planned 
to which the Authority will invite major 
business organisations in order that they 
in turn can be persuaded to participate in 
the scheme. 

It would, of course, be ideal if all senior 
pupils could take part in Work Experi­
ence Courses because this would ease 
the transition from classroom to work 
environment. 

But perhaps the highest compliment to' 
the scheme came from Post Office staff 
themselves who were involved. The 
general reaction was: "I wish I had had a 
chance like that''. 

Mr A. W. Hurley is Deupty General Manager in 
Cardiff Telephone Area and Mr R. C. McTurk 
is head of Personnel. Both have played leading 
roles in organising the Work Experience 
Courses. 
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Girls 
make the grade 

EXCHANGE apparatus rooms, equip­
ment racks and roadside manholes are 
no longer the preserve of mere males. As 
a result of the Sex Discrimination Act, 
several young women throughout the 
country have begun Post Office careers 
in grades that were formerly exclusively 
for men. 

In North Central Telephone Area, for 
example, 17 year-old Michelle Salle 
made history by becoming the first girl 
in London Telecommunications Reg­
ion to be accepted as a Trainee Techni­
cian Apprentice. The three-year TTA 
course includes attendance at technical 
colleges and Post Office regional train­
ing centres. There is also practical work 
in the field on external cables, customer 

apparatus and internal maintenance and 
construction. 

Other girls in L TR quickly followed 
Michelle's lead in passing the selection 
board in competition with boys in the 
same age group. And in the North West­
ern Telecommunications Board Mrs 
Hazel Hughes, 29, has become the first 
woman Technician 2A. Formerly a 
drawing office assistant, she is now one 
of two signwriters in Manchester Cen­
tral Area. 

The Sex Discrimination Act is not all 
gloom for the men, however. In the L TR, 

for example, 16 year-old John Cousins 
has become a junior drawing office 
assistant- previously a grade exclu­
sively for women. 

Michelle Salle receives some practical instruction from Technical Officer Colin Sharp at a 
City Telephone Area exchange in London. 

Miriam Conheeney, a Trainee Technician Apprentice, tackles exchange work in London's 
Centre Area training school. 



Expanding links under the· sea 
MJ Ansell .� t 

Poles are laid out on the beach at Cuckmere, near Eastbourne, to bring ashore the first high-capacity undersea telephone 
cable to be laid between France and Britain for 25 years. The cable came Into service In September. 

BRITAIN'S dependence on submarine 
cable systems to help meet ever increas­
ing demand for international communi­
cations is evident from the rapid 
increases both in the number of systems 
and circuits per system being provided. 
Six years ago fhe Post Office was provid­
ing systems with a capacity of 480 cir­
cuits of 4 kHz bandwidth. Since then 
large increases in circuit capacity have 
been achieved by exploiting transistor 
and cable technologies. In the Spring of 
1977, for example, a cable system to 
Belgium will be brought into service 
which will add a further 3,900 telephone 
circuits to countries in the European 
Economic Community. 

Development of United Kingdom 
submarine cable systems from the 
beginning of the 1970s has, in fact, 
evolved in two stages. First an approxi­
mate tripling of bandwidth from earlier 
5

' 
MHz systems to 14 MHz gave an 

increase from 480 to 1,380 telephone 
circuits of 4 kHz, and now the develop­
ment of 45 MHz systems will give a 
further increase of over 2,500 circuits. 

The 45 MHz systems can carry 4,140 (4 
kHz) or 5,520 (3 kHz) telephone circuits 
in one cable and still meet stringent 
internationally agreed requirements. 
Systems between the UK and continen­
tal Europe normally employ 4 kHz cir­
cuits, but 3 kHz is used on transoceanic 
cables where submerged plant accounts 
for a high proportion of the total cost. 

Transistor developments by the Post 
Office Research Department have made 
major contributions to these advances in 
cable systems. The transistors are 
incorporated into electrical circuits that 
are housed in repeaters which are 
spliced into the cable at regular intervals 

to amplify the telephone signals. Having 
developed the highly successful silicon 
planar transistor (type 4A) used in the 
repeaters of S MHz systems, ResD fol­
lowed this with a type lOA for use in 14 
MHz repeaters. These transistors have a 
reliability such that they should not 
cause more than one repeater failure in 
20 years. For a transatlantic system this 
implies a transistor failure rate of not 
more than one in 4,000 over that period. 

Now ResD has developed a type 40 
transistor with exceptional reliability 
for use in 45 MHz systems. To gain the 
necessary stability when many ampli­
fiers are connected in tandem, the trans­
istors have parameters that are specified 
to many times their working frequency 
and the type 40 has performance ratings 
up to 4,000 MHz. 

Lightweight coaxial .cable developed 
by the Post Office, and first used in 1961 
for the CANTAT 1 telephone cable laid 
between the UK and Canada, has also 
kept pace with technology. New 
polyethylenes which result in a lower 
loss of transmitted power are now being 
used to manufacture cables to tolerances 
that would have been considered impos­
sible a few years ago. 

One of the factors governing cable 
loss is the cable diameter, and this is 
therefore related to repeater gains and 
spacing- by increasing the cable size 
the number of repeaters can be reduced. 
The final balance between cable size 
and repeater gain is an economic deci­
sion that is bounded by practical consid­
erations such as handling and cableship 
capabilities. 

Direct current is fed over the cable to 
the repeaters, and in each one power is 
split from the speech signals by power 

separating filters. A 14 MHz transatlan­
tic system has about SOO repeaters, 
resulting in an end to end power 
requirement of 12,000 volts at half an 
ampere, and this puts stringent demands 
on some of the power separating com­
ponents. Owing to possible cable 
damage, the power circuit between a 
repeater's separating filters must be 
extensively protected against the very 
high power surges, that can occur. 
Without this protection transistors 
could be damaged to the extent that the 
repeater would fail. 

When systems with bandwidths in 
excess of S MHz were introduced it 

Total number of UK submarine 
cable circuits. 
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Above: Peter Clark, an Assistant Executive Engineer, sets up the computer controlled 
test equipment that will be used on the 45 MHz UK/Belgium cable. 

Below: An operator at the Greenwich works of STC assembles a high-capacity repeater 
for use in a submarine system. 
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became evident that under certain con­
ditions, with the then existing single 
amplifier repeater configuration, signal 
power could be transferred between the 
two directions of transmission. This has 
been avoided in 14 MHz and later sys­
tems by the use of twin amplifier repeat­
ers, with one amplifier for each direction 
of transmission. 

Another important consideration in 
the develqpment of.submarine cables is 
system misalignment, which is caused 
by very small but cumulativedifferences 
in the predicted and actual gain charac­
teristics of repeaters and loss charac­
teristics of cable sections. To balance 
out these small differences electrical 
circuits - called equalisers - are housed 
in cases similar to the repeaters and 
spliced into the cable at regular i"nter­
vals along its length. 

Initial assembly of the equalisers is 
usually carried out at the cable works, 
the final circuitry being designed and 
built at sea as the system is monitored 
and tested while cable laying progresses. 
Equalisers for 45 MHz systems, however, 
need to be more closely spaced, and this 
would place considerable demands on 
the cableship design team. As a result, 
only alternate 45 MHZ equalisers will be 
constructed during the laying operation, 
the others being completed beforehand. 

Misalignment between cable loss and 
repeater gain can also be caused by sea 
temperature variations in the part of a 
system laid in shallow water- that is, 
the section which rests on the continen­
tal shelf. In the shallow-water 45 MHz 

repeaters, therefore, amplifiers will be 
used whose gain is controlled by temp­
erature sensing devices housed in the 
repeater casing. 

To enable the repeater performance to 
be monitored and to aid fault location 
repeaters for 14 MHz systems have, in 
fact, one of the most comprehensive 
supervisory arrangements ever pro­
vided, enabling the shore terminal sta­
tions to measure gain, noise and signal 
distortion of each repeater. From 
experience gained it has been decided 
that the supervisory arrangements of 45 

MHz repeaters can be made less com­
plex, information being provided on 
gain only. 

Shore terminal equipment provides the 
interface between the submerged plant 
and the inland telephone network. The 
14 MHz shore terminal equipment pro­
vides facilities for injecting and extract­
ing the various monitoring and control 
frequencies and the necessary networks 
for system equalisation. To ensure that 
the equipment has a reliability similar to 
that of the submerged plant it is dupli­
cated on long-distance cables, the work­
ing equipment being connected to the 
system by automatic switching using 
reed relays. 

The most complex parts of the termi­
nal equipment are those for cable power 
feeding and repeater supervisory 
monitoring. As mentioned previously, a 



considerable amount of power must be 
provided by the terminals for the sub­
merged repeaters and, as the gain of 
these repeaters is marginally affected by 
the line current, a very high degree of 
current stability is required. All high­
voltage points are mechanically inter­
locked to prevent access until the power 
feeding equipment is made safe. 

Equipment for the repeater monitoring 
must be capable of producing consistent 
results under many adverse conditions. 
For systems with a large number of 
repeaters, therefore, an automatic unit 
which can monitor the repeaters in any 
order is provided. 

The new 45 MHz terminal equipment 
follows the same general outline as its 
14 MHz predecessor, but the interface 
with inland plant can be at a greater cir­
cuit capacity- 300 circuits compared 
with 60 circuits. One major difference is 
that the terminal equalisers are solid­
state devices, with no switch contacts in 
the transmission path. Network losses 
are controlled by varying currents 
through semi-conductor devices. It is 
possible to make these equalisers fully 
automatic, their operation being con­
trolled by pilot systems passed over the 
system. 

On long haul systems the reed-relay 
terminal changeover switch referred to 
earlier is replaced by a solid-state 
automatic switch which is controlled by 
a scanning detector that monitors vari­
ous pilot frequencies. The power feed­
ing equipment has also undergone a 
number of changes, the most significant 
being for long-haul systems, where the 
method of line current control has been 
changed from transductors - a type of 
transformer - to a system of pulse width 
modulation. To cater for a transatlantic 
system, which would require about 
1,000 repeaters, the terminal equipment 
would have to supply half an ampere de 
at a voltage of 18.5 kV. 

With the large number of circuits now 
capable of being carried, system security 
has to be increased by employing auto­
mated surveillance test equipment. This 
equipment, being provided on the first 
UK 45 MHz system (to Belgium) 
replaces the repeater supervisory 
monitoring equipment and terminal sta­
tion frequency selective level measuring . 
equipment, and could be used for a gen­
eral surveillance of all high-frequency 
systems· within a terminal station. 

The test equipment is computer con­
trolled and will be identical at both 
shore terminals. It will be possible for 
the equipment at one terminal to 
instruct or interrogate that at the other, 
and by extending the data control chan­
nel the test equipment could be control­
led from a remote office. The equipment 
will normally operate in a continuous 
surveillance mode in which faults 
detected will be traced to source and 
audible and visual indication given at 
both terminal stations. The surveillance 
mode can be interrupted for other 

Above: A submarine repeater undergoes final assembly in the clean room facility 
at an STC factory. 

Below: During production of a subrna.rine cable, its diameter is measured 
with a micrometer. 
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Country 
and 

manufacturer 

UNITED 
KINGDOM 

(STC) 

FRANCE 
(CIT) 

USA 
(BTL) 

JAPAN 
(NEC 

FUJITSU) 

System type 

5 MHz 

--- -

14 MHz 

- - - -

45 MHz 

S5(5MHz) 

----

S 25 (25 MHz) 

SF (6 MHz) 
-- - -

SG (30 MHz) 

KS-1200(13MHz) 

-- -- --

KS-2700 (36 MHz) 

Typical applications 

U K- Portug al* 

- - - - -- -

UK-Canada ( CANTAT2) 
U K-Spain No. 2 

- - - ----

Spain-Canary Islands (PEN CAN 3) 
UK-Belgium No. 4 

France-A lgiers 

- ----- -

France-Italy (MA R PAL) 
UK-France 1 

USA-Japan (TRANSPAC2) 

- -- --- -

U SA-France (TAT 6) 

Germany-Sweden 

- ---- -- - -

Norway- Denmark 

4KHz/3KHz Normal cable Approx. repeater 
circuit diameter sp aci ng 

capacity (inches) (nautical miles) 

480/640 0·99 8 

--- - - - --- -- - -

1380/1840 1 ·47 6 
1380/1840 1 ·47 6 

- -- -- --- - - - - -

4140/5520 1 ·47 3 
3900/5200 1-47 3 

480/640 1·0 9 

-- - -- - - >- --- --

2580/3440 1·5 4 
2580/3440 1-5 4 

630/840 1·5 10 

- - - - - - ,__ ----- -

3150/4200 1-7 5 

1200/1600 1·0 4 

--- -- - - >- --- --

2700/3600 1 ·5 3 

*Laid May 1969 

Submarine system types provided and in planning in the period 197().1977. 

routine system measurements, for fault 
location and out-of-service testing. 

During the 1970s advanced transistor 
technology, improved cable, twin amp­
lifier repeaters and temperature sensi­
tive repeaters have enabled major 
advances in UK submarine cable sys­
tems, resulting in greater circuit capaci­
ty. Other advances are reflected in 
solid-state terminal switching and 
equalisation networks, as well as com­
puter controlled equipment which is 
used for surveillance. 

This is only part of the story. Other 
countries have been proceeding with 
developments best suited to their own 
particular areas of interest. A 30 MHz 
system, for example, has been produced 
in the United States of America which 
provides 4,000 3 kHz circuits. The first 
system of this design came into service 
recently between the USA and France. 
Called TAT6, it is the largest transatlan­
tic cable laid to date, and a feature of its 
development has been the American, 
British and French participation (see 

The 45 MHz UK/Belgium cable is positioned on bearers in a cable tunnel running 
from the UK terminal repeater station. 

the editorial on page l of this issue). 
Elsewhere, the French have been pro­

viding systems in the Mediterranean, 
and have now developed a 25 MHZ sys­
tem which has a capacity of 3,440 3 kHz 
circuits. The first system of this type was 
commissioned between Italy and 
France at the beginning of this year, and 
a similar system has also been provided 
this year between the UK and France as 
an extension of the TAT 6 cable. 

Japan, having developed its own inter­
island systems for a number of years, is 
now moving out of its territorial waters. 
It has provided a Germany-Sweden 13 
MHz system with a capacity of 1,200 
4 kHz circuits, and has a contract to pro­
vide a 36 MHz system of 2,900 circuits 
between Denmark and Norway during 
next year. 

Submarine cable systems are develop­
ing rapidly, with advances following 
hard upon one another. The UK and USA 
are considering 150 MHz systems and 
the Japanese have a 60 MHz system 
under development. Fibre optics also 
offer interesting potential for undersea 
communications. 

Submarine cables, in conjunction with 
satellite systems, continue to offer via­
ble international communication links. 
With so much research and effort in dif­
ferent areas, it is difficult to see beyond 
the next 10 years, bi.It the future undoub­
tedly promises a great challenge to 
ingenuity. 

Mr M. J. Ansell is an Executive Engineer in 
Network Planning Department at 
Telecommunications Headquarters, 
responsible for providing submarine system 
shore terminal equipment. 
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IN A BUSY office at Post Office Tele­
communications Headquarters, just 
across the road from St Pauls Cathedral, 
a telephone rings. At the other end of the 
line the piping voice of a 10-year-old 
schoolboy wants to know about "tele­
phones and things because my teacher 
has asked me to write about them". 

The person receiving the call is not 
surprised- the caller might just as eas­
ily have been a young student, a head 
teacher or even a parent. For the request 
is typical of the thousands dealt with 
every year by the Education Service of 
Telecommunications Marketing 
Department's Publicity Division. 

Pleas for help in learning about the 
Post Office and telecommunications 
flood in both by telephone and letter to 
the Education Service, which sprang 
from humble beginnings in 1934 when 
the first wallcharts and leaflets for 
schools were produced. Since then the 
service has developed out of all recogni­
tion, particularly during the last few 
years when wide-ranging studies of the 
Post Office have assumed great impor­
tance in the curricula of schools and col­
leges throughout the country. 

This fact, and modern educational 
development which encourages school­
children and students to undertake their 
own research and to apply direct to Q 
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Artist's Impression of the teacher's monitoring set for the Telestructor, 
a portable miniature telephone exchange for use In the classroom. 

organisations for information, explains 
why the service now receives more than 
15,000 letters a year, in addition to tele­
phone calls. Pupils at various academic 
levels seek Post Office information for 
examinations, such as GCE, CSE and 
RSA. The subjects include science, 
technology, commerce, office practice, 
history, geography and social science. 

The Post Office's role in communica­
tions cannot be ignored by children 
undertaking a "communications" pro­
ject, and young teachers embarking on 
their first teaching practices frequently 
ask for display material. Teacher 
advisors in teachers' resource centres 
require "schools" items to create Post 
Office project kits, and museums and 
children's libraries also need project kits 
and wallcharts in fulfilling their e�uca­
tional role. Scouts, guides ano other 
youth groups, too, ask for material for 
their clubrooms. 

This live and ever-increasing interest 
is of mutual benefit to both the educa-

tional field and the Post Office. From 
the teachers' point of view, the Post 
Office as an organisation, and telecom­
munica�ions in particular, are legiti­
mate subjects for study. For the Post 
Office's part there is the need to promote 
understanding and goodwill, to encour­
age interest in the organisation and to 
create an awareness of services offered, 
as well as the opportunity to emphasise 
the correct use of equipment. The pub­
lic relations, recruitment and commer­
cial implications are obvious. 

That the Post Office takes its role seri­
ously is implicit in the wording of a 
resolution put recently by a number of 
Post Office branches to the Research 
Department's Human Factors Research 
Committee: "It is considered that the 
telephone education of schoolchildren 
and students is of paramount impor­
tance to the future and extensive use of 
the telephone system". The resolution 
was strongly endorsed. 

The Education Service originates the 

Some of the wide variety of "schools" publications provided by the Education Service. 

design, and arranges the production of 
wa!lcharts, books and leaflets on the 
most popular aspects of telecommunica­
tions. A knowledge of teaching 
methods, design and printing processes 
is essential. The items are colourful and 
care is taken to ensure that their educa­
tional content and presentation are 
acceptable to teachers for use in the 
classroom. 

Built into these publications are vari­
ous points the Post Office needs to pub­
licise, such as the importance of correct 
dialling. Propaganda as such, however, 
is not acceptable and unsolicited publi­
cations are never sent to schools and 
colleges. This could be resented by 
teachers and result in waste of stock 
which could be put to use elsewhere. 

"Schools" publications are issued free 
of charge, financial provision for their 
production being authorised by the Post 
Office Board as part of the publicity 
budget. Where specialist information 
not met by existing publications is 
required, the Education Service seeks 
help from the relevant operational 
departments whose response and co­
operation is highly valued. 

Requests for information and material 
come from all over the country and even 
from abroad. All those that can be met by 
the "schools" material and local assis­
tance, are devolved to "schools" duties, 
one of which is in every Telecommuni­
cations Regional public relations office. 

Because of the need for economy, and 
to ensure that appropriate publications 
are sent only to those eligible to receive 
them, authority to distribute stock is 
restricted to the Regional "schools" 
duties and Education Service in Lon­
don. For economic reasons, too, mater­
ial cannot be distributed for internal use, 
and response to requests from abroad 
has to be restricted to the British Family 
Education Service overseas. 

It is an unfortunate fact that "poor cus­
tomer performance" - misdialled calls 
and the like - costs the Post Office £30 

million every year. In the past the Post 
Office sold, for a subsidised price, surp­
lus obsolescent equipment for tele­
phone practice purposes. Although it 
was all that could be spared at the time, 

' this equipment was neither ideal for the 
purpose nor did it compare favourably 

' with the modern audio-visual equip­
ment used in schools and colleges. 

In an effort to remedy the situation, the 
Education Service and the Inner Lon­
don Education Authority set up a work­
ing party. Engineering, sales, traffic and 
information staff from the 
Marketing and Service Departments 
represented the Post Office, with an 
Inspector from County Hall and 
teachers from six schools and two col­
leges representing the ILEA. Ideas were 
pooled and as a result of practical exper­
iments undertaken in schools and col­
leges, the concept of Telestructor was 
developed. 

This equipment is basically a portable 



Young schoolchildren find learning can be fun with the Teleprax two-telephone practice set. Behind is an example 
of the Education Services' eye-catching wallcharts. 

miniature telephone exchange for use in 
the classroom, which allows realistic 
simulation without being connected to 
the public network. It has a teacher's 
monitoring set, and can produce various 
types of tone likely to be heard on the 
telephone. Up to four telephones can be 
connected to the equipment to provide 
four-way communication, and addi­
tional handsets can be linked to the 
equipment so that other pupils can lis­
ten to the conversation and teacher's 
instructions. 

To allow the teacher ample scope to 
demonstrate correct telephone tech­
niques, working coinbox equipment can 
be linked to the Telestructor, and a tape 
recorder can be attached to play record­
ings designed to prompt response from 
the pupils and to record conversations so 
that progress can be monitored. Design 
of the Telestructor's electronic circuitry 
was undertaken by Telecommunica­
tions Development Department, and it 
is  hoped that a contract to produce a 
prototype model will be placed shortly. 

A new two-telephone practice set cal­
led Teleprax is also being developed, 
which is basically an updated version of 
equipment already being sold to 
schools. It consists of two modern tele-

phones with one speech circuit and it 
can be used in conjunction with a rape 
recorder to help improve children's tele­
phone and speech techniques. This 
equipment is being manufactured by the 
Post Office in its Factories Division. 

It is not only in schools that telephone 
practice equipment is useful. Firms and 
organisations such as the Civil Service 
want this type of. equipment for their 
staff, and already an interest has been 
expressed in Telestructor. Many 
teachers have said that the two types of 
sets would be helpful to them in their 
efforts to correct both adults' and chil­
dren's speech impediments. 

Another project dear to the heart ofrhe 
Education Service is the scheme 
whereby the Post Office sells scrap 
equipment to schools via an educational 
agency sponsored by local education 
authorities. The equipment is used for 
scientific experiments and for handi­
craft teaching. 

The education service has close liaison 
with various educational bodies such as 
the Schools Council. It also supplies on 
request, reference material to help with 
schools radio and television program­
mes. Textbooks are also sent in for 
checking. But above all else continuity 

in the provision of help to schools is 
essential if the service is to be worth­
while. 

And it is worth remembering, too, that 
whenever little Mary writes in for 
information or young Johnnie wants a 
few leaflets, the Post Office is dealing 
with VIPs. Both are potential customers 
of the future and what they think of the 
Post Office is vitally important. 

As Mr F. G. Phillips, Director of Tele­
communications Marketing Depart­
ment said recently: "This past year has 
been the roughest and toughest since we 
took over from the National Telephone 
Company in 1912. Our image is at an all 
time low". 

The education service is in a prime 
position to do something about it, and is, 
in fact, doing so. After all, today's 
schoolchildren are tomorrow's custom­
ers and their goodwill is one of the Post 
Office's main assets, as without them it 
has no future. 

Miss E. Frost is the Education Officer in 
Telecommunications Marketing Department 
and is responsible for all aspects of the 
Education Service. 
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At Brighton Kemptown telephone exchange, Assistant Executive Engineer Ted Toms uses an anemometer to check 
the output velocity of a modular air hand!ing unit. 

Modular approach 
to keeping 

it cool 
GAL Butler 

18 

POST OFFICE development of elec­
tronic telephone exchanges with their 
greater efficiency, lower maintenance 
costs and less floor space is now con­
tinuing apace. Despite all the advan­
tages, however, a few drawbacks remain 
and one of the most serious is the prob­
lem of keeping apparatus - and the staff 
- at the right temperature. 

Basically there are two ways of keep­
ing things cool. The first is passing 
large volumes of filtered fresh air 
through the building via ducts and fans, 
and the second is re-circulating it after it 
has passed over cooling coils supplied 
from a refrigeration plant. Both methods 
are effective but have shortcomings in 
terms of practicability or cost. 

Now, to help overcome these difficul­
ties, a modular approach is being 
applied. It involves providing localised 
air distribution systems with air to water 
heat transfer coils and splitting the air 
handling plant into four smaller units 
and only using each as required. 

To gain most benefit from the system 
it has been necessary to design a special 
air handling unit. This has been stan­
dardised in South Eastern Telecom­
munications Region both in size and 
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A typical cooling plant layout using eight air handling units. 

performance and has a heat removing 
capacity 0-35 kw. It can handle air vol­
ume at between 2-3 cubic metres per 
second and has an air filtration effi­
ciency of 96 per cent. There is also 
automatic control of cooling capacity 
and fresh air volume. 

The units are housed in recesses in 
the side of the building which saves 
about 38 square metres of floor area and 
the pipework rises vertically through the 
building without encroaching on the 
apparatus area. This accommodation for 
the units is provided in the initial design 
of the building and the units are pro­
vided as required with the growth of the 
switching equipment. 

Benefits of the modular system 
include space saving of up to 76 per cent 
of allocated floor area, flexibility to 
accommodate any changes in switching 
equipment planning after building has 
been completed, minimum outlay on 
initial plant and easier maintenance and 
fewer spare parts due to standardisation. 
There is also the advantage of greater 
security of the system against plant fail­
ure as well as the opportunity for 
architects to provide an interesting and 
functional building feature. 

The need to keep the apparatus rooms 
of exchanges at suitable temperatures 
has always existed but the development 
of electronic equipment in recent years 
has thrown the problem into even 
sharper focus. 

Power consumption of TXE4 equip­
ment exchange, for instance, is about 
two-and-a-half times that of a Strowger 
exchange of similar capacity. And furth­
ermore, while the Strowger exchange 
consumes power mainly when carrying 
traffic, half the TXE exchange load is 
continuous. A 10,000 line Strowger 
equipped exchange dissipating 60 w per 
sq m requires a floor area of720 sq m and 
consumes about 400 kwh of energy per 
day. A 10,000 line TXE4 exchange dis­
sipating 160 w per sq m would require 
480 sq m of floor area and use about 
1,000 kwh of energy per day. Already 
there is equipment in use dissipating 
260 w per sq m and it is expected that 
very much higher loads will be reached 
with digital systems. 

There are of course other sources 
which generate heat within the building 
such as the lighting and staff, and there 
is also heat gain from the sun. Standards 
of lighting are continuously being 

raised. The lighting loads for Strowger 
are 26 W per sq m but have been 
increased for TXE exchanges to 40 W per 
sq m. As far as staff are concerned the 
number working in apparatus areas is 
small and the problem ofhcat gains from 
this source is minimal. It is, however, 
necessary to ensure that the statutory 
minimum volume of 4.72 litres per sec­
ond of fresh air for each person is met. 

Heat gain from the sun is essentially a 
summer problem. Radiant heat falling 
on a flat roof or wall can approach a 
value of 1 kW per sq m on a hot day, 
resulting in a surface temperature up to 
30 deg C above air temperature depend­
ing upon the reflective characteristics of 
the surface. Glass will allow radiant 
heat to pass through with negligible loss 
but will not pass the resultant low temp­
erature radiation from the heated room 
surfaces. The heat is thus trapped in the 
building, and produces the principle 
known as the "greenhouse effect". 
Obviously action is needed to avoid 
buildings becoming huge ovens. 

A first step is to look at the design of 
buildings and consider ways of control­
ling heat entering them. Fortunately the 
most economic form of building giving 0 
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In the rooftop plant room Ted Toms checks the chilling machine which 
controls water circulation to the air handling units. In the background the author 
checks water temperature on the control panel. 

the minimum external surface area for 
the maximum volume is also the most 
suitable from an environmental point of 
view. The walls and roof should be con­
structed to transmit as small amount of 
heat as possible - this is measured in \YI 
per sq m per deg c (known as the 
u-value) - and the glass area should be 
kept to a minimum. An ideal building 
would have a low external surface to 
volume ratio, a low u-value ·and no 
windows. 

Until recently many modern build­
ings seem to have been designed for 
maximum glass area. The ideal building 
may not necessarily be ideal from the 
architect's or staff point of view, but in 
practice a compromise has to be 
reached. Buildings with a U-value of 
about 1 and window area 20 per cent of 
the wall area are the result. 

But once heat has been generated the 
problem is to remove it. Passing large 
volumes of filtered fresh air through the 
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building to transfer the heat outside is 
one way, but to do this successfully there 
must always be a temperature difference 
between the supply air and the room air, 
calculated on a maximum of 4 deg c. 
Also the outside air may not always be 
suitable for passing through apparatus 
areas. It may contain an excessive 
amount of moisture or large amounts of 
dust and dirt. 

Air used for ventilation purposes has 
to be filtered before reaching the switch­
ing apparatus areas to protect the 
equipment and to provide clean working 
conditions. This is usually done by fab­
ric filters capable of trapping particles 
down to two microns (two thousandths 
of a millimetre) in size. The filters, how­
ever, eventually become blocked and 
have to be changed. This can be a costly 
exercise if the frequency of changing is 
high. Finally, to distribute large vol­
umes of air through the building, large 
ducts are required and these can prol;luce 

severe problems of accommodation. 
The second method of cooling -

recirculating air over refrigerated cool­
ing coils - overcomes these problems 
but the overall costs of this method are 
greater because refrigeration plant has 
to be provided and there is additional 
electrical power required. 

It is normal practice to connect the air 
handling plant to the essential power 
supply to maintain air movement during 
a mains failure. In the second method 
refrigeration plant is also connected to 
the essential supply in cases where an 
excessive temperature rise in the switch­
ing equipment would cause damage. 

Developments in switching equip­
ment have not only resulted in an 
increase in the heat dissipated per sq m 
of floor area but also in the pattern of the 
24-hour load curve. Strowger equip­
ment basically consumes power only 
when carrying traffic, and a typical day 
to busy hour ratio could be 10: 1. Elec­
tronic switching equipment, line trans­
mission, radio equipment and AC signal­
ling equipment, however, have a con­
stant load throughout the 24 hours. 

In certain installations there may be 
times during the year when the outside 
air temperature is low enough to enable 
heat to be removed without employing 
refrigeration plant, thus saving energy. 
In general, however, installations hav­
ing a continuous load above 100 \YI per sq 
m will require cooling plant, and those 
below that figure can be dealt with sim­
ply by using fresh air. 

Most systems that provide cooling use 
air as the working medium, but unfortu­
nately it is not a very good carrier of heat 
with its low thermal capacity. To 
achieve the desired thermal effects the 
system design usually results in catering 
for the circulation of large quantities of 
air. Ducts and fans are required to move 
this air, but because of the accommoda­
tion restrictions imposed in apparatus 
rooms duct sizes have to be kept to a 
minimum. The smaller the ducts for a 
given air flow rate, the higher is the 
energy absorbed by the fan to overcome 
the friction losses. 

Water has a much greater thermal 
capacity than air and it is cheaper to 
distribute in terms of both pumping 
costs and network costs per kw of heat 
transfer. It Is much better, therefore, to 
provide localised air distribution sys­
tems with air to water heat transfer coils 
rather than central air plants. 

Systems designed for cooling 
apparatus rooms of a standard 610 sq m 
area have in the past been based on one 
localised air handling unit per area 
situated in a plant room of SO sq m, and it 
is these that can benefit most from the 
modular approach. 

Mr G. A. L. Butler is an Executive Engineer 
in South Eastern Telecommunications 
Region power group responsible for the 
provision of air cooling plant in the Region. 
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TRANSPORT 

TRAINING 

ON 

THE 
Work has now begun 

MOVE 

T Stephen and H S James 

on a new, purpose built . 
Motor Transport Training 
Centre for Post Office 
workshop staff. It is near 
Stone in Staffordshire and 
will replace the original 
training school at Yeading. 

A model of the new Motor Transport Training Centre. 

-----

-

WITH a fleet of more than 70,000 vehi­
cles, ranging from the familiar small 
postal and engineering vans to huge 
articulated lorries, special units for 
erecting telegraph poles and even an 
ex-army DUKW for ferrying staff and 
supplies to a remote, flood-bound radio 
station, the Post Office naturally places 
great importance on maintaining these 
assets in top class condition. 

The basic requirements to achieve this 
are modern, well equipped work­
shops - there are about 650 spread 
throughout the country - together with 
skilled mechanics able to cope with the 
wide range of problems created by a fleet 
covering hundreds of millions of miles a 
year. But skilled mechanics are not easy 
to find, and with rapid increases in tech­
nology training is vital. For the past 30 
years, in fact, the Post Office has 
organised its own specialised training 
programmes to ensure that its high 
standards are maintained. 

In 1949 the first, somewhat primitive 
training school was set up on the Cen­
tral Repair Depot site at Yeading, Mid­
dlesex, and despite various extensions 
and even the introduction of mobile 
courses in three converted motor 
coaches the situation soon became 
unsatisfactory. The final blow came in 
the late 1960s with the Department of 
the Environment's refusal to sanction 
any further substantial extensions at 
Yeading because of a proposed ring road 
which would pass through the site. 

Thus the search began for a "new 
home" but it was not until early in 1973 

M.T. TRAININC: that there were any significant dev­
STONE, STAf elopments. Then the Operational 

Programming Department at Tele­
communications Headquarters bought Q 
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a site at Badnall Wharf, a wartime rail­
way siding for loading locally manufac­
tured ammunition about 2 km west of 
THQ's Technical Training College 
(TTC) at Stone, Staffs. Originally it had 
been planned to transfer all Motor 
Transport (MT) training to Stone with 
just a few of the noisier courses to be held 
at Badnall Wharf. Later, however, it 
became clear that to split the training 
school into separate sites would reduce 
flexibility and efficiency and create 
other administrative problems. Finally 
it was agreed that all MT training should 
be undertaken at Badnall Wharf. 

Plans were agreed with staff, an 
architect prepared a fully detailed 
scheme, tendering was quickly com­
pleted and building got underway this 
summer. Work should be completed by 
the end of 1977 and the school will 
become an integral part of the Stone 
TTC administered from the main site. 

Pleasantly situated in a wooded area 
the new school is designed to accommo­
date 150 students. The building com­
prises two Jinked blocks, each surround­
ing a landscaped courtyard. The smaller 
block contains all the administrative 
and instructional staff offices together 
with a staff lounge /dining room and 
kitchen; the larger block houses the 
remaining demonstration rooms, tea 
bar, toilets, locker rooms, first aid room 
and boiler room. There is flexibility in 
classroom sizes and, for the first time, 
each instructor will have individual 
office space. 

The floor area will be about 5,200 
square metres compared with about 
2,000 sq m at Yeading. The building 
will be single storey apart from the lec­
ture rooms which will be on the first 
floor. These are located as far away as 
possible from the main Stafford-Crewe 
railway line which runs adjacent to the 
south-western boundary of the site. 

When the site was cleared one building 
was allowed to remain as it was particu­
larly well constructed to give protection 
from war-time air attack. This will act as 
a sound deflector between the railway 
line and the lecture rooms and is suit­
able for diesel engine training rooms. 
These will be specially sound insulated 
to keep out railway noise, and noise 
transfer between adjacent rooms. 

This building will also house the 
heavy goods vehicle and vehicle 
mechanical aids garages and provide 
space for a motor transport workshop. 
This will be controlled by Midland 
Telecommunications Region who will 
maintain all vehicles belonging to the 
Stone training complex. Body repair 
practice rooms, and other potentially 
noisy areas are located at the outer end of 
a wing in the new building to minimise 
the effect on other courses. 

A wide variety of courses, covering 
everything from electrical fault diag­
nosis and oxy-acetylene gas welding to 
driving instruction and diesel equip­
ment maintenance, is provided. The 

22 

Workshop staff in one of the classrooms at Yeading. 

high ceiling of the vehicle mechanical 
aid room will, for the first time, enable 
complete courses to be carried out under 
cover. Many rooms are provided with 
double doors for access from outside and 
this also enables power braked motive 
units and electric vehicles to be brought 
into the demonstration rooms when 
required. 

Provision is made for the safe handling 
of heavy equipment and demonstration 
rooms can be designated for particular 
courses which eliminates time wasted in 
moving equipment from room to room. 

The arc and gas welding rooms will be 
ventilated by forced air systems, heated 
air being blown into the room and fumes 
extracted. The diesel engine rooms will 
also be force ventilated to remove heat 
and diesel oil fumes from the engines. 
Offices, lecture and demonstration 
rooms will be ventilated by a natural 
cross flow of air between opening win­
dows on opposite sides. Heating will 
mainly be by hot water radiators, and the 
forced ventilation air will be pre-heated. 

A tea bar to accommodate 70 students 
at a time will be provided at the school, 
but students will be housed and take 
their meals at Howard Hall, Stone, and 
will be carried to and from Badnall 
Wharf by two coaches. Although there 
are no female motor transport staff at 
present up to 20 women can be catered 
for by the use of moveable partitions to 
alter the number of personal lockers (out 
of a total provision of 168) accessible 
only to the female toilets. 

All of this, of course, is very different 
from the facilities at Yeading, where the 
first course was run in 1949 when 18 
students from London and the Home 
Counties tra veiled daily for workshop 
tool training. Later the same year a gas 
welding course for 12 students was 

added and by the following year 18 stu­
dents were attending a four-week elec­
trical course. 

Next, students from other Regions 
began arriving and they were housed in 
local lodgings. These were difficult to 
find in an area where there was competi­
tion from workers employed on con­
struction jobs at Heathrow Airport and 
where many housewives preferred going 
out to work to taking in students. 

Because of this an old hospital build­
ing and a building next to the Central 
Repair Depot at Yeading were converted 
to house 52 students and provide them 
with recreational rooms. These hostels 
were brought into use in late 1951 under 
the supervision of a resident warden and 
his deputy. A canteen provided all meals 
for both resident students and daily vis­
itors to the depot. 

By the mid 1960s, although the hostel 
accommodation had been extended to 
cater for 66 students, the need for a big­
ger centre to cope with the increase in 
training requirements became urgent. 

The situation was alleviated by the 
introduction of the mobile courses in 
the con\'.erted coaches - but these only 
partially solved the problem. 

The failure to get permission for 
further extensions Jed to the quest for a 
new site and the result is the new com­
plex at Badnall Wharf - one of the finest 
motor transport training schools any­
where in the country. 

Mr T. Stephen is head of the motor transport 
vocational and technical training group in 
Telecommunications Personnel Department. 
Mr H. S. James is principal of the Motor 
Transport Technical Training College at 
Yeading. 
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Optical fibres 
light way to new era 

IT IS now nearly 10 years since the Post 
Office decided to set up a special 
research division to study optical fibre 
transmission - the system which will 
enable telephone conversations, televi­
sion pictures and computer data to be 
carried along hair-thin strands of glass 
fibre .. Over the years there has been a 
continuing improvement in the under­
standing of the manufacturing proces­
ses necessary to produce efficient and 
reliable devices and fibres and also in 
the understanding of the performance 
requirements of each of these compo­
nents. This ensures that they can be 
associated efficiently with the approp­
riate electronic circuitry to provide via­
ble systems. 

In the last two years or so this under­
standing has enabled components of 
sufficiently high quality to be produced 
and used in research establishments in 
various parts of the world to construct 
laboratory systems for assessment of 
overall feasibility. During that time the 
Post Office together with industry has 
developed the system to such an extent 
that the threshold of a new era in com­
munications has been reached. 

Although some further development 

RW Berry 

remains to be done there is hope that 
optical fibres could be used in the tele­
phone network by the early 1980s. First 
steps towards this will be in the form of 
feasibility trials by the Post Office and 
Standard Telephones and Cables Ltd. 

The Post Office trial will be over 5 km 
and 7 km links connecting Martlesham 
Research Centre via Kesgrave to Ips­
wich and will be capable of carrying 120 
telephone circuits at 8 Mbit/s. The 
cable will be manufactured by British 
Insulated Callender Cables Ltd using 
Corning fibres and will be installed by 
Post Office staff. The associated equip­
ment, of Post Office design, will be 
located only at the named places. 

The STC trial will be over a 9 km route 
between Hitchin and Stevenage in Hert­
fordshire. The system will be installed 
during 1977 and will be capable of carry­
ing 1,920 simultaneous telephone con­
versations at 140 Mbit/s. The duct 
route will be provided by the Post Office 
while STC will produce the terminal 
equipment, optical cable and the 
regenerators which will be placed at 
about 3 km intervals. 

Basically, optical fibres have four main 
advantages over traditional metal coax-

Part of an eight-fibre cable, showing seven of the fibres and the central core. 

ial and balanced pair cables. The fibres 
themselves are made of materials abun­
dantly distributed over the earth. Fibre 
systems have potentially much greater 
capacity, have greater distances between 
regenerators, and fibre cables, because 
of their small size, are easier to install. 

But how do optical fibre systems actu­
ally work ? 

At either end of a long fibre is con­
nected a transmitter or a receiver. The 
transmitter converts electrical sign­
als - normal telephone calls, for 
instance - into pulses of laser light. 
This light then travels through the glass 
fibres and into the receiving terminal. 
There the light is converted back into 
the conventional electrical signals. 

In the present stage of development, it 
is strongly preferred to use separate 
fibres for each direction of transmission. 
Each intermediate repeater needed on 
the longer distance optical fibre systems 
will be similar to that for coaxial cable 
systems, but with the addition of an 
avalanche photo-diode at the input and a 
laser or light-emitting-diode (LED) at the 
output. These optical repeaters can be 
sited if necessary in footway boxes. 
Because an optical ·fibre is a non- Q 





\ 
I 

I 

conductor of electricity, power must be 
fed to the intermediate repeaters over 
separate conductors which may be in 
the same cable as, or in a separate cable 
from, that containing the fibres. 

The simplest optical fibres operate on 
the principle of the "total internal reflec­
tion of light". Each fibre consists of a 
fine glass rod cladded with a glass layer 
of lower refractive index. The inner core 
acts as a "light pipe" which traps rays of 
light travelling along it at angles not too 
far from parallel to the axis. The rays 
th1.1s zig-zag down the fibre until they 
feed into the receiving terminal. 

Three basic types of optical fibre are 
being studied at the Post Office 
Research Centre at Martlesham. The 
one known as the monomode, which has 
a very small core diameter, offers poten­
tially the widest bandwidth, or the high­
est capacity. For example, 28,000 or 
more telephone calls might eventually 
be carried digitally by one mooomode 
fibre over 10 km repeater spacings. 

A large core fibre, on the other hand, is 
capable of carrying up to about 120 con­
versations over 10 km spacings. A fibre 

. of intermediate ·capacity has a graded 
refractive index between the core axis 
and the cladding. This third type of fibre 
may become ·widely used in 140 Mbit/s 
systems carrying up to about 2,000 tele­
phone calls per fibre. 

A major cost factor in competitive 
ea ble systems is that of the repeaters or 
regenerators, which have to be installed 
at about every kilometre on a high­
capacity coaxial cable system. With 
optical fibres far fewer repeaters would 
be needed because the signals are not 
absorbed as much as in other cables. 
Indeed, researchers envisage optical 
fibre cables needing repeaters only at S 
to 10 km spacings. 

· 

As far as flexibility is concerned, the 
optical fibre again scores over the con­
ventional coaxial cable - being much 
lighter and easier to handle. A com­
monly used cable composed of eight 
copper coaxial pairs measures about S 

cm in diameter, whereas a cable made of 
say, 20 to 100 glass fibres, would have 
only a 1 cm diameter. 

In preparing a fibre, great care has to be 
taken to ensure that the materials are of 
the purest quality. If they are not, then 
the light beams will be attenuated 
excessively by absorption and scattering 
or either. 

To overcome this problem, Post Office 
research staff use a special preparation 
technique before actually turning the 
glass into rods and then stretching or 

Top left: In a laboratory at Martlesham,. 
an optical fibre transmission test Is carried 
out using a drum of cable . 

. 

Inset: Accuracy of fibre alignment in an 
optical coupler is Inspected. The coupler is 
used for linking devices to the fibre. 

Left: Plastic coated optical fibre is 
inspected by an STL engineer, 
prior to assembly Into completed cable. 

Lasers undergo life testing to measure their 
reliability for optical fibre transmission. 

"drawing" them into fibres. The glass is 
made from high purity silica, boron 
oxide and sodium carbonate powders. 
The mixed powders are heated in a spe­
cial crucible to a temperature of about 
1,100 deg C. It takes about ten grams of 
pure glass to make 1 km of fibre. 

During production, the fibre is given a 
thin plastic coating to protect it against 
surface damage. Further protection is 
then provided by a fine polymer tube 
extruded over the coated fibre. This 
plastic tube isolates the fibre mechani­
cally from the strains that may occur 
during subsequent handling, cabling 
and cable laying processes. 

Work on optical systems at Mart­
lesham covers most aspects of optical 
cable transmission, including the fibre 
materials and fabrication technology, 
the devices needed to interface between 
fibres and conventional electronic cir­
cuits, and the optical transmission sys­
tem as a whole. 

The coupling of fibres to sending and 
receiving devices, for instance, must be 
done in a way that ensures low optical 
losses while not impairing the reliability 
of the devices. Couplers have been 

This jig, developed at the Post Office 
Research Centre, Is being used to 
joint two experimental lengths of fibre 
cable under field conditions. 

developed which make use of miniature 
aspherical plastic lenses of focal lengths 
which permit the devices to be enclosed 
in hermetically sealed encapsulations 
having suitable optical windows. A 
semi-reflecting 45 deg mirror can be 
incorporated to allow system tests to be 
made without disconnecting the fibre 
from the device. 

A laboratory 8 Mbit/s system was 
developed in the Research Centre dur­
ing the past year to transmit 120 tele­
phone channels over a 4 to S km length 
of fibre. This system used a semi­
conductor (gallium arsenide) light­
emitting-diode operating at the infra-red 
wave-length of about 900 nanometres 
together with large-core multimode 
fibre having an attenuation of about 7 
dB/km. A silicon photo-diode detector 
was used, and the resulting electrical 
signal was regenerated by conventional 
solid-state electronic circuits. Repeater 
spacings of about 10 km will be possible 
when fibre with 3 dB/km attenuation 
becomes available in cable. 

The preparation of the very pure glas­
ses needed for low-loss fibres, and the 
drawing of fibres from such materials by 
the double-crucible technique is in hand 
and fibre of 11 dB/km attenuation has 
been produced and protected by a strong 
polymeric over-sheath in kilometre 
lengths. Studies of the factors that affect 
the reliability of semiconductor lasers 
require sophisticated techniques such 
as transmission and scanning electron 
microscopy, infra-red emission spec­
troscopy and X-ray topography. 

World-wide activity in the field was 
illustrated at the first European Confer­
ence on Optical Fibre Communication 
held in London last year. 

But what are the longer term prospects 
of fibre optic communication? 

The high optical "carrier" frequency 
(approximately 300,000 GHz) of the sys­
tem suggests a wider range of pos­
sibilities for the use of the theoretical 
bandwidth than has so far been seriously 
considered. For example, several optical 
carriers, each carrying its own indepen-

. dent group, or supergroup or hyper­
group of telephone circuits, could be 
transmitted over the same fibre. 

At the other end of the range, demon­
strations of the adequacy of analogue 
transmission at relatively low frequen­
cies (eg, 6 MHZ for colour television) 
even with present devices, suggest that 
developments leading to high-power, 
high-linearity send devices, and to over­
all linear operation with reduced noise · 

levels, will enable optical systems to 
take their place as competitors in the full 
spectrum of line transmission systems, 
both analogue and digital. 

Mr R. W. Berry is head of the repeater and 
systems development group in the 
Optical Communications Systems Division 
of Post Of fice Research Department. 
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Mini-computer 

aids 

exchange testing 
SP Grimes 

The feasibility of using a transportable mini-computer 
to simplify and improve commissioning and 
acceptance testing of large telephone exchanges of the 
crossbar type has been proved in an operational trial. 

REDUCTIONS in size and cost of 
computers has led to their wider use in 
the field of automatic testing of tele­
phone exchanges. Standard Telephones 
and Cables Ltd, in collaboration with 
the Post Office, have developed Compu­
ter Based Installation Testing (COBIT) 

for testing TXK3 common control cross­
bar exchanges. 

These telephone exchanges serve 
mainly in Director areas - the large 
multi-exchange centres like London 
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and Birmingham -and normally have a 
capacity of about 10,000 lines and com­
prise functional units for the switching 
and control of calls. 

The size and design of present-day 
exchange systems means that shipment 
and installation of a completely assem­
bled telephone exchange is not practic­
able. Before equipment is released from 
a contractor's factory, therefore, indi­
vidual items, such as completed equip­
ment frames, are tested to agreed stan-

dards after which they are moved to site, 
assembled and interconnected to form 
units and, eventually, a complete 
exchange. 

Specific functions and inter­
connections of equipment are tested by 
the contractor at various stages of instal­
lation and current practice for the TXK3 

system is that the equipment frames, 
which contain the relays and crossbar 
switches, are mounted in the exchange 
and then each self-contained circuit is 
tested using simple manual test sets. 
The main purpose of these tests is to 
eliminate most faults remaining in the 
equipment after it has left the factory, 
been transported to site and erected on to 
the equipment racks. The later, more 
comprehensive, system testing is there­
fore made easier. In practice the use of 
manual test sets tends to be slow, tedi­
ous and not as effective as intended. 

Once the frames of equipment have 
been inter-connected to form the switch­
ing and control functional units these 
are tested with semi-automatic test sets 
for their particular function. The tests 
are intended to prove the cab! ing and the 
interworking of items of equipment. 

When connection between the func­
tional units J:ias been completed the 
exchange is system tested in two ways. 
For the first test a call is passed through 
every available path between the switch­
ing and control units to prove connec­
tions between them and their interwork­
ing capability. For the second test calls 
are set up to specified items of equip­
ment to prove their ability to deal 
sequentially with simultaneously arriv­
ing calls. Before accepting the exchange 
the Post Office carries out its own mul­
tiple call sample test to prove that the 
exchange meets certain specified 
requirements and that it will give satis­
factory service to customers. 

With so many testing processes 
involved, it was felt that if the functional 
unit part of the testing could be fully 
automated and arranged so that every 
item within the functional unit would be 
tested, then the manual tests and some 
of the system tests could be eliminated. 

With a view to COBIT application to 
other systems later, the TXK3 system 
was chosen by the manufacturer as 
being the most suitable for a develop­
ment test bed. COBIT consists of a mini­
computer; a high-speed tape reader, 
interface unit and simulators. The 
simulators can represent any part of the 
exchange that may be necessary and are 
under the control of the computer via the 
interface. A teleprinter is used for put­
ting information into the computer 
about the configuration and size of the 
exchange being tested. It also prints all 
details of faults encountered and the 
confirmation that a test has been suc­
cessfully completed. 

The five types of unit shown in Fig 1 

are those to which the method has been 
applied. There are other circuits inter­
connecting these units and also con-
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Fig 1: The five types of unit in a TXK 3 exchange to which COBIT testing has been applied. 

necting them to incoming and ourgoing 
lines but it is not economical for COBIT 

to gain access to these circuits. A, 
cheaper, purpose-built automatic rest 
set has been developed for this purpose. 

In the early stages of its development 
COBIT was designed for testing TXK3 

control units only and is used in place of 
the manual tests at some sites. At a suit­
able stage of installation a temporary 
connection frame is taken to site and 
made ready for the arrival of COBIT. The 
points at which this frame is connected 
have been chosen so as to keep the 
number of interconnections to a 
minimum. The use of a connection 
frame enables the COBIT equipment to 
be speedily connected, via plugs and 
sockets, to the units under test. 

At the start of testing, a data prepara­
tion tape is fed into the computer which 
generates a questionnaire via the tele­
printer asking for details of the 
exchange

. 
to be tested. The test engineer 

supplies the required information using 
the teleprinter. This information and 
the data supplied by an agreed prog­
ramme test tape, which is standard for 
all TXK3 exchanges, defines the tests to 
be applied to the particular unit. 

The computer then begins the test by 
sending a series of calls via each register 
in turn. The registers, as the central 
items of the control unit, use all other 
circuits of the unit in controlling the 
processing and switching of calls. The 
simulators replace the line units, group 
units and conditions normally expected 
from both the subscriber and junction 
terminations. 

If a fault is encountered the identity of 
the equipment under test and a fault 
number are printed by the teleprinter. 
The test engineer may then refer to a 
manual known as a fault dictionary 
which will give details of the compo­
nents under test and possible causes of 
the fault. When it is thought the fault 
has been cleared the test sequence that 
failed is re-run. This procedure may be 
repeated any number of times. All test 

sequences must have been applied suc­
cessfully and in their correct order 

before the computer gives confirmation 
that the equipment is satisfactory. 

Experience gained from the control 
unit tests showed that there was no 
technical reason why COBIT should not 
be extended to other equipment. How­
ever to make more efficient use of the 
computer it was realised the order of 
installation and testing at the exchange 
sites would have to be much more 
closely defined. 

A new . commissioning procedure 
based upon the full use of COBIT, both 
on control and switching equipment, 
was evolved. This is called multifunc­
tion COBIT and this system has been 
used in an operational field trial in 
South East London.There were three 
main objectives of this trial. The first 
was to prove the effectiveness of testing 
the switching units. The COBIT tests 
had to be good enough to replace the 
manual tests and also some of the system 
tests which involved setting up many 
individual calls. 

The second aim was to prove that 
COBIT could operate on a time sharing 
basis and test two units under the con­
trol of two test engineers. The high 
speed of working of the computer, com­
pared with that of a TXK3 exchange, 
allows two sets of simulators to be con­
trolled at the same time. The programs 
have been devised so that any switching 
unit may be tested with any control unit. 
This keeps the number of simulators 
required on site to a minimum. The 
third objective was to prove the new 
commissioning procedure which was 
intended to gain efficient use of the 
computer and to reduce testing time. 

The testing of the control unit under 
multifunction COBIT is identical with 
the COBIT control unit testing already 
described. The only changes required to 
the program were those necessary to 
allow a control and switching unit to be 
tested simultaneously. 

Similar principles to those used in the 
control unit testing have been used to 
test the switching units. Calls are passed 
through the switching units to test the 
interworking and the cabling between 

the frames of equipment that form the 
units. The majority of the facilities of 
the units are tested. Tests are also made 
to prove that no faults exist which would 
affect the ability of the units to deal with 
calls arriving simultaneously. 

The trial has, so far, shown that soft­
ware controlled testing can be effec­
tively applied to non software controlled 
exchanges. COBIT will be introduced as 
a standard method for commissioning 
and acceptance testing of TXK 3 

exchanges. 
The advantages offered by a computer 

controlled testing procedure include 
systematic functional testing applied to 
functional units rather than a complete 
telephone exchange. This, together 
with the use of the fault dictionary, 
makes for rapid localisation and clear­
ance of faults. 

It is also a fact that the use of a compu­
ter results in smaller test equipment 
compared with an equivalent "all hard­
ware" system, and computer control 
provides a high degree of flexibility to 
accommodate exchange system and 
facility changes. Other advantages are 
that automatic testing greatly reduces 
running time and automatic control 
ensures that all test sequences are car­
ried out correctly, thus reducing 
operator dependency and increasing 
confidence in the results. 

With new designs of telephone 
exchange using software control it will 
be possible to replace, temporarily, the 
operational software with acceptance 
testing software. Effectively such 
exchanges would functionally test 
themselves. Some foreign systems 
already successfully use this principle 
and· it is a facility that could be used 
eventually with System X, the Post 
Office's switching system of the future. 

Mr S. P. Grimes is an Assistant Executive 
Engineer in Telecommunications 
Development Department responsible for the 
specification of exchange commissioning 
procedures. 
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At a time of general economic recession, Post Office 
Telecommunications last year achieved continued growth 
in its services, as well as a return to profit. Here 
Mr F. G. Phillips, Director of Marketing, outlines the 
strategies employed to stimulate both increased 
use of the telephone network and a greater awareness 

· of the facilities it offers. 

. The year 1975/76 was the toughest our 
Business has ever experienced. Demand was 
down, cessations were up; following the previous 
year's heavy loss, charges were raised twice 
during the year, and the media constantly 
emphasised how expensive our services were 
becoming. 
Despite the hostile environment, we still 
achieved a net growth of five per cent for the 
telephone service, eight per cent for telex and 16 

per cent for Datel, and a record overall trading 
surplus. 
A massive marketing effort was mounted in all 
Telecommunications Regions and Telephone 
Areas, supported by a series of national 
campaigns. 
We spent £500,000 on three television 
campaigns to stimulate use of the telephone, for 
both inland and international calls, by stressing 
value for money. Other national campaigns 
promoted the telex service, PABXs, trimphones, 
and the introduction of Keyphones. 
Regions and Areas conducted campaigns in 
their own territories using local press 
advertisements, mailshots, posters on our 
vehicles, displays in post offices and shops, and 
mobile exhibitions in caravans specially 
equipped for the purpose. Sales of at least 
20,000 telephone connections and 30,000 other 
items were attributed directly to this activity. 
Considering the adverse economic climate in 
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which these selling campaigns were conducted, 
the results achieved were remarkable, and seem 
to me to indicate the public's growing awareness 
of the social value of the telephone, which augurs 
well for telecommunications in the UK. 
But one feature of our service, in which we share 
a common experience with most other telephone 
administrations, is its relatively low usage in the 
home - about two calls a day. We are working 
on the problem of how to stimulate more calls. 
Because we have evidence that the public 
think call charges are higher than they really are, 
we have concentrated, in our television 
campaigns, on the actual rates of evening and 
weekend calls with the slogan "Across the 
country for 1 Op", and recent research shows a 
high level of public awareness of cheap rates. 
New products and services are being 
developed for the future which are designed both 
to promote more use of the telephone network 
and to make it easier for the public to make and 
receive calls. Some of these have already been 
described in Post Office Telecommunications 
Journal, and others will be the subject of future 
articles as they develop. 
There is an exciting future for users of 
telephone and allied services, and the prospects 
for this future have been made brighter and more 
certain by the return of the Telecommunications 
Business to economic health during 1975/76, a 
situation which I am sure will be continued. 
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Telephone services 
Size of system 

Total working connections 

Total working stations 

Call office connections 

Shared service connections 

% of connections on auto exchanges 

Growth of system 

Net demand for connections 

New supply of connections 

Penetration 

Stations per 1.000 population 

Traffic (in millions) 

Inland effective calls. trunk calls 

Inland effective calls. local calls 

Continental outward calls 

Inter-continental: outward calls 

Telephone usage 

Calls per connection 

Calls per head of population 

Exchanges 

Local manual 

Local automatic 

Local electronic 

Local mixed strowger /electronic 

Local crossbar 

Local mixed strowger /crossbar 

Automanual and trunk 

Telex service 
Total working lines 

V1etered units (thousands) 

External originating traffic (thousands) 

Telegraph service 
Inland Telegrams (thousands) 

External Telegrams: 

UK originating (thousands) 

UK terminating (thousands) 

UK transit (thousands) 

Telecommunication staff 
(Part timers count as half) 

Total 

Engineering technical grades j!l 
Telephone operating force 
(incl supervisors) 

Clerical staff 

Other stall 

'Ii Note change of title 

over 
74-75 

13.230.442 4·2 
21.064.661 3-4 

77.221 0·6 
1.918.402 8·9 

99·9 0 

1.166.089 -10·5 
1.272.180 -5·7 

47.307 53·8 

376 3·6 

2.356 1 ·9 

13.736 1 ·6 

34·34 16·1 

9·10 37·6 

1.245 3·5 

288 1 ·6 

3 76·9 

6.260 0·3 

} Notyel 
Available 

59.421 9·0 
403.283 4·0 

47.250 10·8 

4.230 31 ·8 

5.891 -16·5 
5.833 11 ·9 
4.833 8·9 

237.693 3·8 

108.871 -0·4 

43.094 -13·8 

29.502 -3·8 

56.226 1 ·8 

*Amended figure 

% % 

Result 
Growth 

Result 
Growth 

over over 
73-74 72-73 

*12.698.642 6·7 11.903.627 8·7 
20.389.129 6·5 19.136.847 8·7 

76.787 0·2 76.600 0-4 
2.104.586 0·8 2.087.950 2·9 

99·9 0·3 99·6 0-4 

1.302.714 3·9 1.355.540 -5·3 

1.348.744 7·4 1.456.524 2·5 

102.415 6·6 109.610 -45·2 

363 6·1 342 8·9 

2.313 8·2 2.138 10·0 

13.523 6·4 12.707 9·6 

*29·58 23·7 23·90 13-4 

*6·61 26·7 5·21 22·2 

1.290 1.302 0·7 

283 265 9·1 ' 

13 30 -37·5 
*6.242 6.215 1 ·2 

*586 *4·92 *31 ·9 

3 
*310 *229 *54·7 

4 5 
*374 *371 2·7 

54.493 49.220 13·7 

*387.661 363.481 -1-4 

42.637 38.028 15·6 

- 6.200 14·5· 7.252 -0·7 

*7.056 5·4 7.461 5·8 

6.622 5·4 6.997 3·3 
*5.304 2·5 5.438 1 ·2 

247.205 2·1 242.086 0·8 

109.308 1 ·3 107.892 2·2 

49.982 1 ·7 49.155 -2·88 

30.678 5·4 29.120 1 ·8 

57.237 2·4 55.919 1 ·0 



The network dedicated 

to overseas calls 

THE ENORMOUS growth in interna­
tional communications over the past few 
years is reflected in the fact that there is 
now capacity for more than 25,000 
speech circuits between the United 
Kingdom and the rest of the world via 
submarine cables, microwave radio and 
satellites. At the end of the Second 
World War total capacity was about 500 
circuits. 

Currently the need for overseas plant is 
growing annually at about 15-20 per 
cent compared with about 10 per cent for 
inland services. Calls to and from the 
overseas network are routed through 
international switching centres (ISCS) in 
London. These centres are linked to 
repeater stations - referred to collec­
tively as frontier stations - from where 
submarine 'cables, telecommunications 
satellites or microwave radio extend the 
circuits to ISCs throughout the world. 

Responsibility for operating this over­
seas network rests with the Post Office's 
External Telecommunications Execu­
tive (ETE). The planning and provision 
of plant needed to collect and distribute 
the traffic to and from the inland 
exchanges and the line plant to link the 
ISCs to the frontier stations is however 
undertaken by the Network Planning 
Department at Telecommunications 
Headquarters as part of its overall 
responsibility for the main HF network. 
The international requirements are 
therefore fully integrated with plans for 
the national requirements. 

The planning results in capacity from 
the ISCs to the frontier stations being 
assigned for the dedicated use of ETE. 
The unit of capacity used by ETE 

depends on the estimated growth and 
varies from a 12 channel group to a 900 
channel hypergroup. 

For links between adjacent countries 
in continental Europe, the frontier sta­
tion may be just one of a number of 
intermediate stations on a coaxial cable 
or microwave radio route. Because of the 
geographically insular position of the 
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United Kingdom there is usually either 
a change of line plant or multiplexing or 
both at the frontier station. 

In the case of submarine systems the 
capacity is incompatible with inland 
line planl and with the microwave radio 
link it is the multiplexing arrangements 
on each side of the English Channel 
which are incompatible. The UK 

equipment provides for the assembly of 
the hypergroup from 15 60-channel 
supergroups while the continental 
equipment requires an extra translation 
stage, the mastergroup (five super­
groups) for the subsequent assembly of a 
900-channel supermastergroup. The 
highest common factor in the two mul­
tiplexing hierarchies is the supergroup. 
Another type of frontier station is the 
satellite earth station at which a variety 
of assemblies of supergroups and groups 
are used. 

In 1977 the first submarine cable sys­
tem of a new generation is expected to be 
commissioned which will have a capac­
ity of 65 supergroups assembled in 13 
mastergroups. Equipment has been 
developed for use at the UK terminal of 
this and future systems to enable mas­
tergroups to be extended to the ISCs. 
This equipment is designed to over­
come problems of compatibility bet­
ween UK and continental multiplexing 
hierarchies. The possibility of a future 
need to extend supermastergroups is 
being studied to see how incom­
patibilities with the natio.nal network 
can be minimised. 

It is planned to reorganise that part of 
the network reserved for restoring ser­
vice if a fault occurs in the UK national 
section. This is presently carried out on 
a supergroup basis but by 1978 hyper­
group restoration will be employed. 
This will greatly reduce the number of 
individual operations - that is, patch­
ing- needed to re-route circuits when a 
fault occurs as well as lost service time. 
The equipment being provided for this 
purpose incorporates a hypergroup 

patching frame and high-speed switch­
ing facilities. 

These arrangements will enable the 
return to normal routing after a fault has 
been cleared without affecting traffic 
carried at the time. It will also enable 
circuits to be diverted before planned 
engineering work and a return to normal 
routing on completion of the work with­
out affecting traffic. No change is prop­
osed for the international section which 
will continue to be restored at super­
group level. 

At present a dedicated network of 41 

hypergroups has been built up linking 
frontier stations to the rscs in London. 
To allow the distribution of the capacity 
of the hyergroups between the rscs there 
are six hypergroup ties. There are also 
nine hypergroup ties between the ISCs 
and central London repeater stations for 
national access circuits, international 
private circuits and for those frontier 
station routes which are served by 
hypergroups that are shared with inland 
circuits. 

Some of the capacity of the long-haul 
hypergroups and the ties between ICSs is 
for the protection of the network and is 
terminated on supergroup patching 
frames at the ISCs and, in part, at the 
frontier stations. As a result, most fail­
ures in the UK network can be made 
good by supergroup patching between 
the !SC and the frontier station. The 
effect on service of a failure in the inter­
national section is minimised by patch­
ing at supergroup level between the ISCs 
of two or more administrations. For 
example the loss of a Frankfurt-London 
supergroup can be made good by using 
spare London-Amsterdam and 
Amsterdam-Frankfurt links. 

By close co-operation between 
administrations in a particular region, 
such as countries bordering on the 
North Sea, it has been possible to estab­
lish a network of restoration supergroup 
links, which, by pre-planned action, 
enable rapid restoration of service to be 
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Formica's* extensive range of 
Glass Epoxy and Paper Phenolic 
copperclad laminates offer excellent 
punchability and flame retardancy to 
the highest international specifications. 
These grades are ideally suited to 
all electronic exchange equipment 
circuit applications. 
Formica Limited, Industrial Division 
Coast Road, North Shields 
Tyne & Wear NE29 8RE 
Tel : 08945 75566 Telex : 53295 
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achieved when service over a submarine 
cable has been interrupted. 

Before 1960, with the exception of the 
microwave route to France, frontier sta­
tion capacities did not exceed 30 groups 
and these could be handled by carrier 
cables, usually provided on two different 
routes. When the repeater station cho­
sen for a new submarine system also 
served a Group Switching Centre (GSC), 
advantage could often be taken of exist­
ing HF r outes provided for national cir­
cuits to route the international circuits. 

In many cases the chosen terminal for a 
submarine system was not a GSC and no 
HF network outlet existed. The plant 
provided was determined by the ultimate 
capacity of the frontier station and 
inland network considerations. 

In the early 1960s four 120-circuit 
submarine systems were provided to 
new repeater stations in East Anglia. 
These stations were linked via the two 
existing stations to the main HF network 
at Ipswich by small-bore coaxial cable. 
The cables were equipped with systems 
to enable a network of hypergroups to be 
set up. These hypergroups were used 
exclusively for international circuits 
which were extended from Ipswich and 
Norwich to London on line capacity 
providing geographical diversity of rout­
ing and spare capacity to enable a degree 

of service restoration to be achieved. 
With the introduction of satellite 

communication in the mid 1960s it 
became necessary to link Goonhilly 
earth station to the HF network and, tak­
ing foreseen growth of this facility into 
account, it was decided to provide a mic­
rowave radio outlet to Plymouth. This 
was equipped with two channels which 
could be used for 960-circuit telephony 
or television and wi�h protection chan­
nel switching facilities. The telephony 
channel was extended permanently to 
Faraday international repeater station 
coaxial tie. This was the first hyper­
group linking a frontier station to an 
international repeater station for the 
dedicated use of international circuits. 

At about the same time the capacity of 
the UK-France microwave link was 
being expanded and arrangements were 
made with the French PTT to enable ser­
vice to be protected against interruption 
of the submarine systems between St. 
Margaret's Bay and Escalles, by provid­
ing restoration facilities for two super­
groups via the microwave link with 
France. This was an important decision 
which prepared the way for more 
ambitious agreements on service protec­
tion that were to follow. 

Between 1968 and 1971 five submarine 
systems of eight supergroups capacity 

Circuits from the United Kingdom are extended via satellite, 
microwave radio and submarine cable to International Switching Centres 
throughout the world. 
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were laid using repeater stations at 
Covehithe for the Netherlands, Scar­
borough for· Norway, Goonhilly for 
Spain and Portugal, and Lerwick for the 
Faroes. The stations at Scarborough 
and Lerwick were already GSCs served 
by the HF network, thus enabling inter­
national circuits to share the outlet 
capacity with national circuits. 

Since 1971 seven submarine cable sys­
tems of 21 to 23 supergroup capacity 
have been laid, including the second 
between UK and Canada (CANTAT 2) 
with the UK terminal at Widemouth Bay, 
Cornwall. In the early life of this system 
when circuit demands are low the sys­
tem will be exploited mainly for 4kHz 
spaced channels. As demand increases, 
however, it is planned to change over to 
3kHz channels. 

This changeover will increase the 
effective capacity of the cable by 33 per 
cent to 1,840 channels. It also increases 
the mean speech power by a similar 
amount and provision is made for this in 
the design of the submarine system. 

On the inland systems used to extend 
the capacity to London the extra speech 
power could overload the systems and 
so some capacity has to be left spare. 

A further factor which affects system 
power loading is the number of multi­
channel voice frequency (MCVF) tele­
graph bearer circuits which are carried 
on international supergroups. Inland 
system design is based on one MCVF 
bearer per supergroup and as, on aver­
age, international supergroups carry 
more than five per supergroup, an addi­
tional allowance must be made for this 
in the calculation of supergroups to be 
left unused. 

It can be seen therefore that as sub­
.marine, satellite or microwave system 
capacity of a frontier station increases 
the point is reached, even allowing for 
routing diversity in the UK network, 
when one or more of the routings can be 
served more economically by direct 
hypergroups to the ISCs rather than by 
sharing the capacity of hypergroups 
used for inland circuits. The cost com­
parison is between the provision of mul­
tiplexing and through-connecting 
equipment at a number of intermediate 
stations to achieve a high line plant 
utilisation factor and the provision of 
inore line plant which may take longer 
to utilise fully . 

It will be apparent therefore that, as the 
demand for capacity increases, so does 
the quantity and cost of intermediate sta­
tion equipment. The time taken to fully 
utilise line plant decreases however. 

It is for this reason that plans for 1980 
envisage an increase in the size of the 
network to be provided for the overseas 
service to 100 hypergroups. 

Mr G. Cottam is head of International 
Transmission Network Planning in 
the External Telecommunications Executive 
of the Post Office. 
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Pye TMC 30-Channel PCM systems will increase the 
capacity of existing cables and will also interwork directly 
with most types of exchange. 

The line system is suitable for use on cables as small as 
0·63 mm diameter and will tolerate losses of up to 42 dB. 

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

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

For full technical information contact: 

Pye TMC Limited 
Commercial Division, Martell Road, West Dulwich, 
London England.SE21 8EF. Telephone: 01-670 2211. 
Telex: 28115. Cables: Bubastis London. 

• 

'I I 

�· r 
I .. , 

• 

I t i i 

, I 

• 

' 

• , 

SIGNAL - TO - NOISE PERFORMANCE 

Loss ([9 1MHz S/N Ratio dB 
(better than) 

5 17.8 
II 17.4 
15 18.0 
25 20.4 
33 23.5 
37 25.5 
42 30.0 
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Packets by trunk 
TRUNK switching has successfully 
been brought into operation on the Post 
Office's Experimental Packet-Switched 
Service. All users linked to the service 
through its three packet-switching 
exchanges in London, Manchester and 
Glasgow, may now exchange data with 
each other. Previously, data interchange 
was possible only between users on the 
same exchange. 

Europe's first packet-switched system 
for public service, the experiment is 
being staged by the Post Office in co­
operation with the computing and com­
puterising indusuies. EPSS enables data 
to be sent·in the form of self addressed 
blocks or packages, and customers can 
choose between packet or character­
mode operation. 

Packet operation is suitable for "intel­
ligent" terminals. Data is transmitted 
and received in packets, each compris­
ing a header with an address code, the 
data package containing up to 2,040 bits, 
and an error-checking code. 
Character-mode working is suitable for 
"simple" terminals, and data - trans­
mitted serially using a 10- or 11-unit 
character structure, is assembled into 
packets at the exchange before being 
sent through the network. 

At present 42 terminals are connected 
to the service - 22 being packet termi­
nals working at data rates of2,400, 4,800 
or 48,000 bit/s. The other 20 are asyn­
chronous character terminals transmit­
ting at 110 or 300 bit/s and linked to 
their local packet-switching exchange 
over the public telephone network. 

The three exchanges use Ferranti 
Argus 700E computers for switching the 
packets. When fully in operation, the 
service will use 13 of these comput­
ers - three each in Glasgow and Man­
chester and seven in London. One will 
be for overall system supervision. 

New President 
PROFESSOR James Merriman, Senior 
Director of Development, Post Office 
Telecommunications, has succeeded 
Professor R. C. G. Williams as President 
of the Institution of Electrical and Elec­
uonics Technician Engineers. Mem­
bership of the IEETE, the largest profes­
sional body for technicians and techni­
cian engineers increased during last 
year by nearly 1,000 to 18,000. 

Desk-to-desk dialling 
BRITAIN'S first international desk­
to-desk dialling service has gone into 
operation with the Royal Dutch-Shell 
group of companies. 

The service, which cuts out office 
operator intervention, is the result of 
close co-operation between Shell and 
the Telecommunications Divisions of 
the British and Dutch Post 

As part of a £330 million programme to 
modernise public telephone exchanges, 
London will have its first TXE4 exchange 
operating at Perivale next year. The elec­
tronic exchange - with an initial capacity of 
10,000 lines -will serve numbers on the 997 
code. 

Advantages of the TXE4 system are grea­
ter reliability, easier maintenance, 

Offices. The oil company has been pro­
vided with 24 special private phone cir­
cuits which reduce the connection time 
between its offices in London and The 
Hague by up to 25 per cent. 

London staff can automatically get 
through to The Hague by dialling a 
two-figure code, which picks up one of 
12 outgoing circuits followed by the 
required extension number. 

Previously they had to dial a two figure 
code to reach the distant Shell operator, 
who dialled a further four digits to put 
the London call through. The scheme 
may be extended to Shell offices in Rot­
terdam, Pernis, Amsterdam, Rijswijk. 

Celtic Sea search 
THE Post Office is helping the search 
for oil in the British sector of the Celtic 
Sea with a new radio service which 
offers exclusive radio-teleprinter links 
with the mainland. 

To provide the new facilities the Post 
Office has installed more than £100,000 
worth of extra equipment at Ilfracombe 
radio station, North Devon. 

A semi-submersible exploration rig 
drilling 40 miles south west of Milford 
Haven is linked with the company's base 
office in Pembroke Dock. It also shares 
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enhanced speech quality and less floor 
space occupied. By the end of 1977 it is 
planned that 40 rxE4s will be in service. 

Work on Perivale's new £2 million 
exchange started more than two years ago 
and the picture shows technical officer 
John Reed using a matrix tester as part of 
the joint acceptance tests being carried out 
with Standard Telephones and Cables Ltd. 

a radio-telephone service connecting it 
to the international telephone network. 

Up to 15 rigs will have their own exclu­
sive teleprinter link to the mainland and 
an automatic error-correcting system 
will ensure reliable communications in 
all but the worst conditions. 

Contracts 
Marconi Systems Ltd - £6 million at 
present prices for the first aerial system 
at the Post Office's new satellite earth 
station at Madley. The conuact includes 
a 32 m (105 ft) diameter dish aerial, aer­
ial building, roadways, broad-band 
transmitters and receivers, ground 
communications equipment and cenual 
and supervisory equipment. 

The first of three new aerial systems 
planned for the station by the early eigh­
ties, the new aerial is due to come into 
service early in 1978. It will work to a 
satellite over the Indian Ocean, handl­
ing all satellite communications bet­
ween the UK and the eastern hemisphere 
up to the early 1980s. 

The new aerial ta1<es over the work of 
Aerial One at Goonhilly Down, the Post 
Office's earth station in Cornwall. 

Pye TMC Ltd - £420,000 for 1,000 
Datel modems and 250 conuol units. Q 
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The contract calls for short-term deliv­
ery up to January 1977. 

the 120 Mbit/s digital line systems. 
These new digital systems, the first in 
Europe, will form part of the first phase 
of the digital network which will ulti­
mately cover the greater part of the 
United Kingdom. 

The modems - type 2B - are of Post 
Office design and developed by Pye TMC 
under contract. The modems provide 
error-free performance over uncon­
ditioned telephone lines at speeds up to 
200 bauds and may be used successfully 
at 'speeds up to 300 bauds with suitable 
data terminals. 

More platform links 

GEC Telecommunications Ltd. - for 
digital multiplex equipment for the Post 
Office to be used in conjunction with 

A £2 million project has been launched 
by the Post Office to put ten more North 
Sea oil/gas platforms on the telephone. 
(See map below). The ten platforms, 
located 160 km (100 miles) to 240 km 
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Telephone cells in and from noisy places 

STAY AUDIBLE IN A BURGESS TELEPHONE HOOD 

(150 miles) north-east of the Shetlands, 
will be progressively linked to Britain's 
telecommunications network- and to 
the rest of the world- from next sum­
mer, when new radio communication 
equipment starts coming into service. 

This project is the second phase of the 
Post Office's multi-million pound prog­
ramme for providing reliable high­
quality telecommunication services for 
Britain's oil and gas installations. 

Already the Post Office has spent 
about £3 million in getting the first of 
the North Sea services working- to 
Mobil Oil's Beryl platform 150 km (95 
miles) east of the Shetlands. 

Under its programme to provide the 
North Sea platforms with high-quality 
world-wide telecommunications ser­
vices, the Post Office, in collaboration 
with the oil industry, is setting up a net­
work of off-shore microwave radio links 
to extend Britain's mainland telecom­
munications system. 

This offshore network is connected to 
Britain's inland network through two 
new radio stations on shore, using an 
advanced radio transmission system of 
high reliability - known as trans­
horizon microwave radio - to meet the 
exacting demands of high-performance 
communication across many mHes of 
open sea. These two radio stations are 
strategically sited to serve almost the 
entire British sector of the northern 
North Sea gas and oil fields. 

In the second phase of . the pro­
gramme, two new shore terminals are to 
be built on South Shetland. 

Viewdata trial grows 
VIEWDATA, the Post.Office's system 
for presenting telephoned information 
on television screens is continuing to 
attract more and more organisations to 
take part in the pilot trial launched at the 
beginning of the year. 

The trial is the first step towards a pub­
lic service which could start within 
three years. The massive support for the 
trial will enable the Post Office to 
determine the range of information to be 
provided, consider charges and assess 
likely demand. 

Television receiver firms taking part 

Making or receiving a 'phone call in a high noise area is very trying. 

Lucidome 2 

36 

Neither you, nor the person you are telephoning can properly hear 
what is being said. IF ONLY YOU COULD GET RID OF ALL THAT 
NOISE! 

Burgess telephone hoods and booths are the complete answer to 
this p�oblem, and are available for all types of locations in the form 
of an aluminium desk/wall model and steel industrial booth for offices 
and workshops and the Lucidome 2 and Squareline models where 
appearance coupled with effectiveness is demanded in offices and 
foyers; the Lucidome 2 is tinted for added appeal. 

All models are easily cleaned and require no maintenance. 
For further details on the Burgess Silentzones range of hoods for 

telephones and telex machines etc. please contact the distributor: 

HENDRY BROTHERS (LONDON) LTD., 

Desk/Wall Model 

� Burg�ss 
� Silentzones 

Salisbury House, London Wall, London EC2M 5SE 01-628 9781 (10 lines) Telex 884481 
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lifetisne concern: iust 
a part of the Plessey package 

Since installing Europe's first automatic exchange, 
Plessey has been involved in several generations of 
technology. But the company prefers to think in 
terms of generations of customers ... putting the 
emphasis on long-term service. 
Plessey supports installation, commissioning, 
maintenance ... then assists in the further 
development of the system as needs increase and 
technology advances. Plessey customers have th_e 

best possible support in their planning for the future. 
Lifetime concern from Plessey is as tangible a benefit 
as good hardware. And both are 
components of the Plessey pack;:lge, 
which covers every stage 
of telecommunications 
planning, supply, staffing, 
maintenance and 
continued development. 

9PLESSEY 
One of the world's great telephone enterprises 

Plessey Telecommunications Limited Liverpool England 
AUCKLAND· BANGALORE· BEIRUT· BUENOS AIRES· CAPE TOWN· CARACAS· DUBLIN· HONG KONG· JOHANNESBURG· l«UALA LUMPUR· LAGOS· LISBON 

LONDON· MELBOURNE· NAIROBI· NEW YORK· NOTTINGHAM· POOLE· PRETORIA· SALISBURY· SAO PAULO· SINGAPORE· SUNDERLAND· SYDNEY· TORONTO 

�605P148A 
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Seven years ago we designed our 2060 edge 
connector for electronic telephone exchange 
equipment. It won Post Office Approval to 
Specification 023 43. 

These connectors are still in use and they're 
still giving reliable service 24 hours a day. 

Our 2060 connector has other attractions 
too. The wrapping post and spring contact 
are all in one piece that can be removed from 

ONLY HYPERDEN 
CAN SQUEEZE 
6,000 PAIRS 
INTO ONE 
NORMAl=SIZED 
CABLE 
• H�perden cob!e with conouctors nsuloted witn o 

unioue th1n wall cellular pol!:Jelh::Jlene nsubti0n 

• /4ri meose 1n cobe po1r doos1ty by up to 257. 

• The 1orgest numoer of pairs 1n operoton 
anywhere 1n the world 

__ - Another 
� breakthrough 1n engineering from 
� BICC Telecommun1cot1on Cables �rnted 
�� PO Box I. Prescot. erseys de l 34 SSZ 

behind without even disturbing the printed 
circuit board. And it has a very low insertion and 
withdrawal force, like all Ferranti connectors. 
12 and 18 pole single sided, 12+12and 18+ 18 
pole double sided contacts are available. Spacing 
. 20 0" (5.08mm). 

Ferranti Limited, Connector Sales, 
Dunsinane Avenue, Dundee DD2 3PN, Scotland. 
Tel: 0382 89321Telex:76166. 

FERRANTI 
The better connector 

DS/T296 [ill] 

l 

l 
1 

I 



\ 

include GEC, ITT Consumer Products 
UK, Mullard, Philips Electrical, Pye, 
Rank Radio International, and Thorn 
Electrical Industries while those provid­
ing information include the Financial 
Times, the Westminster Press Group, 
Reuters and Extel. Magazine and book 
interests include the British Printing 
Corporation, W. H. Smith, and the 
International Publishing Corporation. 

Other interests represented in the trial 
include travel, education and careers. 

Post Office Telecommunications are 
also providing a wide range of informa­
tion - from details of its inland and 
international telephone, telex and data­
transmission services to classifed direc­
tory information. There will also be a 
Viewdata directory, listing participants 
in the pilot trial and giving the numbers 
of the "pages" in the Viewdata store on 
which their information is contained. 

Seven new systems· 
SEVEN high-capacity digital transmis­
sion systems - each capable of carrying 
1,680 telephone calls simultaneous­
ly - are due to come into service by the 
end of the year. They are the first work­
ing systems in the country and they will 
link Birmingham, Coventry, Northamp­
ton, Leicester, Walsall, Wolverhamp­
ton, Stoke and Stafford. 

The Post Office plans to use the new 
digital techniques to link Britain's main 
population centres as part of its prog­
ramme for introducing the all-electronic 

telephone exchange systems planned for 
the 1980s. 

Digital transmission systems carry 
telephone speech signals which are 
converted from continuous electric 
waves into su·eams of electric impulses. 
They are converted back into speech 
waves at their destination. Apart from 
telephone calls the systems carry ser­
vices, such as television, computer data 

and facsimile. 

Service starts 
A NEW coast radio station has opened at 
Start Point, Devon, to provide full 
national and international telephone 
and telegram services for inland ship­
ping in the English Channel between 
East Cornwall and West Dorset. 

The station is part of the Post Office's 
£116,000 programme to improve ship­
ping communications, and will be con­
trolled from Land's End coast station. It 
fills the gap between areas covered by 
the VHF services provided directly from 
Land's End and Niton, Isle of Wight, 
and will broadcast messages, weather 
forecasts and gale warnings along with 
its parent station. 

Messages world-wide 
ONE of the world's largest private tele­
graph systems has been brought into 
operation by the Post Office for the 
world-wide Japanese trading firm Mit­
sui and Co. Called MITPOL- Mitsui 
Post Office London - the system, which 

took two years to design and install, can 
handle 20,000 messages a day. 

The system is based on a Post Office 
message-switching computer which is 
the focal point of more than 40 private 
circuits linked to other Mitsui offices 
throughout the world. All messages 
switched by the computer are stored for 
three days after transmission and can be 
retrieved at any time at all throughout 
that period. 

The message-switching system is 
directly linked to Mitsui's own compu­
ter in Tokyo, which also works to a 
computer in New York. The new centre 
is also directly linked to Britain's public 
telex network, which can help maintain 
the service if faults develop in the private 
network. 

Call for papers 
A CALL for papers on such subjects as 
lay-out problems, practical circuit and 
system design, tolerance problems, mic­
rowave circuits, microwave integrated 
circuits, antenna design, design auto­
mation and optimisation techniques is 
being made by the organisers of a con­
ference on Computer Aided Design of 
Electronic and Microwave Circuits and 
Systems. 

The conference is to be held between 
12 and 14 July 1977 at the University of 
Hull. Papers should reach the confer­
ence Secretariat, Department of Elec­
tronic Engineering, The University, 
Hull, HU6 7RX, by 15 December. 

YOU CAN TAKE A MINIMODEM ANYWHERE 

Acoustically couples any terminal via any 
telephone to any computer - Anywhere! 
Speed 0 to 300 b.p.s. CITT V24 interface 
is standard. 

ModoW Technology Minimoclem 3A 

. 
• ' • :..:,.. fl . ! 

Yes! The tiny object under the telephone is the 
Minimodem 3 (0 to 300 b.p.s.) which is designed 
for direct telephone wire connection. Auto 
Answering Auto-Dialling and piles of other options. 

Also available Minimodem 6.12.75 (600or1200 b.p.s. with 75 b.p.s. super channel) and a range of interface adaptors. 
Note all the l.e.d. indicators giving full local and remote diagnostic test capabilities 

If you want to talk to a computer talk to us first 

MODULAR TECHNOLOGY 
DENMARK 

Eric Kjaer, 
ITT 
Stand�rd Electric A/ S, 
Fabriksparken 31, 
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