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Radio paging uses broadcast network 
A nationwide radio paging system, using the 
whole of the country's network of v .h.f./f.m. 
broadcasting transmitters , has now been 
operating in Sweden for over a year. Anyone. 
carrying a paging receiver can be contacted 
anywhere in Sweden by a call from any 
telephone in the country. The telephone call 
transmits a digital code giving both the code 
number of the intended recipient's paging 
receiver and the telephone number of the 
caller. This code goes to a central equipment 
at Orebro and from there to all the 120 v.h.f. 
sound broadcasting stations, which transmit 
it on a 57kHz subcarrier on the frequency 
used for Sweden's third programme (P3). 
When its own coded signal is received the 
paging receiver gives a warning "bleep" to 
the person carrying it. In one variant of the 
system the pager then shows on an l.e.d. 
display the telephone number of the caller; in 
another variant the person paged goes to a 
telephone and rings a special exchange in 
Orebro and from this hears the caller's 

Bicycle battery 
aid tired limbs 
Lucas Industries Ltd, have developed a 
battery-assisted bicycle, affectionately given 
the name Bah, as a feasibility study. The 
bicycle is designed to provide electric 
muscle-assistance for the cyclist, without 
giving speeds greater than those which one 
would normally expect from a push-bike. 
Bab uses a 16Ah MC9 battery, which has a 
range of four miles with constant power
assistance or 13 miles with intermittent 
power-assistance. Alternately, a 30Ah A 7 
battery would give approximately twice 
these figures. The drive comes from a Lucas 
SIBA PM300T motor and a special purpose
designed gear box. With intermittent use the 
motor provides about 0.4h.p. and with con
tinuous use it provides about O.lh.p. A Lucas 
odd-leg charging plug enables the battery to 
be recharged in approxima,tely eight hours, 
which means that .the owner could take 
advantage of overnight off-peak rates. 

Power-assistance is given only when the 
rider is pedalling and pressing a button on the 
handlebar. A switch on the driving chain 
takes advantage of the slack and taut condi
tions of the chain and on!~ actuates the drive 
when it is taut. The normal three-speed gear 
permits the rider to make the greatest pos
sible use of the narrow "maximum-torque" ' 
band of the motor by relating it to the riding 
conditions. 

Bab, which is intended for housewives and 
commuters, was lent to the violinist, Yehudi 
Menuhin, who said it is "like having a 
friendly breeze behind you". 

Lucas does not intend to build or market 
Bab itself, but sees it as a feasibility study 
which may ultimately lead to a demand for 
their components. Because in this country an 
assisted bicycle is classed as a moped, which 
requires tax and insurance to go on the road 
- and a crash helmet for the rider - the 
company is assessing its potential on over
seas markets. 

The power-assistance equipment can be 
fitted to a typical Raleigh shopper bicycle 

number spoken by an automatic announcing 
machine. 

Using as it does an already established 
broadcasting network, the system, called 
MBS, runs economically and the Swedish· 
Telecommunications Administration, which 
set it up, claims that the calls, at 0.34 Swedish 
Kroner each, are cheap. It has a capacity of 
300,000 subscribers, and the paging number 
of each subscriber can be entered in the 
telephone directory alongside his/her or
dinary telephone number. At present the 
pocket-sized paging receivers .used are ones 
made by the Japanese firm Mitsubishi but 
lai:.e·r they may be manufactured in Sweden. 
A whole group of pagers ·can be alerted by 
one telephone call. 

The subcarrier system on the f.m. broad
casting transmitters is the same as that 
developed in Sweden for programme label
ling (see News, December 1978, p.50). The 
1200 baud binary code signal is first made to 
phase modulate a 1187.5Hz square wave 

to 

· with no structural alteration other than the 
removal of the tyre-pump brackets to make 
room for the motor beneath the saddle. To 
give a low centre-of-gravity, the battery case 
is slung beneath the cross-bar. 

· Mr Yehudi Menuhin, the violinist, is seen 
here riding Lucas's new battery-assisted 
bicycle, which was. designed to provide elec
tric muscle-assistance for the cyclist, but not 
to give speeds greater than those which can 
be achieved with a normal push-bike. 

(1116 of the broadcast pilot tone frequency)· 
and in order to minimise interference with 
the normal stereo broadcast signal a sym
metrical code is used. A binary "1" causes a 
180° phase shift and a binary "0" produces no 
phase change. After filtering, this phase 
modulated square wave is used to product
modulate a 57kHz subcarrier, which is locked 
in phase (with a 90° shift) to the third har
monic of.the 19kHz pilot tone -this phase 
relationship being adopted again to reduce 
interference. The two sidebands generated in 
the modulation process are added to the 
multiplex stereo signal, which then 
frequency modulates the transmitter's car
rier. The paging/programme-labelling code 
signal accounts for ±3kHz of the total de
viation in the transmitted signal. 

The binary code system used is an error
correcting type which is able to correct 
bursts with up to 5 bit faults per block. 
Further reliability is provided by a system to 
cope with faulty transmitters. If a fault 
occurs in a transmitter the MBS signal is 
automatically switched to another one. The 
coding system of the paging calls is arranged 
so that the caller dials three sets of decimal 
·numbers: first, a four-digit decimal number 
which gives access to the whole paging 
system; second, five digits forming the 
number of the particular paging receiver to 
be called; and third, seven digits which are 
the caller's. own telephone number. 

New course for broadcast 
engineers 

A post graduate course for broadcast trans
mitter engineers has been launched at New
castle upon Tyne Polytechnic for the Inde
pendent Broadcasting Authority. The course 
is part of an eighteen month training scheme, 
developed by the IBA, which will lead to the 
first-ever nationally-recognised diploma in 
broadcast engineering. It is designed to meet 
the broadcasting demands of the 1980s and 
includes the introduction of the fourth 
television channel and the expansion of 
Independent Local Radio (ILR). 

Newcastle Polytechnic, which W!lS 
selected by the IBA from polytechnics 
throughout England and Wales, is providing 
an intensive six-months study in .the theory 
of advanced broadcasting technology. The 
students, and there are eighteen of them on 
this years course, which started at the end of 
September, also receive specialist training at 
the IBA's own training college, the Harman 
Engineering Training College at Seaton, 
Devon. Here they gain first hand practical 
experience in the IBA's transmitter stations. 
If everything goes according to the IBA's 
plan, about twenty students will benefit from 
the scheme each year. The Authority also 
hopes that overseas students will be admitted 
in the future. 

This year's students, when they complete 
their training at the end of 1980, will be 
qualified to take up positions as IBA mainte
nance engineers. In this capacity they will be 
responsible for helping to keep over 480 
television and radio transmitters in England, 
Scotland, Wales and Northern Ireland on
the-air. 
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Teletext goes ahead New Ceefax Computer System 

A boost for the chances of selling the UK 
teletext system abroad is announced by the 
BBC. Esmeralda, the computer · originally 
used for the BBC Ceefax facility, has been 
replaced by a system developed by Logica in 
collaboration with the BBC, and named 
Selene. 

This second generation of text-handling 
equipment is composed of three PDP11/34s, 
one of which (A) will cope with sixteen in: put 
v.d.us. The second computer (B) inserts the 
Ceefax data into the trans~·ssion chain, 
while the third. is a standby. In reased speed 
of access to the computer by jo nalists will 
be one advantage of the new equipment, 
since the v.d.us and computer communicate 
at 9600 b/s and, as blank lines in the teletext 
'page' are not to be transmitted, waiting time 
at the receiver will be less. Logica are to 
market the system throughout th~ world. 

A further benefit is the extensioh of the old 
set of 96 characters by 165 new ones, which 
include those used in most European langu
ages. This is the result of a compromise, in 
that the parity bit is to be used to call up the 
additional characters instead of protecting 
the data. It has been found, say BBC engin
eers, that the teletext signal can manage 
without the protection. If parity is left . at 
'odd', as at present, the old set of characters 
will be seen: changing it to 'even' will pro
duce the new set in lower case when a 
graphics control bit is introduced, while an 
alphanumeric control will give capitals. 
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The slow progress of teletext in the UK has 
given cause for concern to broadcasters, but 
Colin Mcintyre, Ceefax editor, points out 
that there are now 32000 sets in use, and that 
the number is increasing at the rate of about 
3000 per month. The rate has improved since 
22in teletext sets became available. 

BBC Ceefax now employs twenty journal
ists and puts out around 400 pages on the two 
channels. It seems possible, says Mcintyre, 
that a further two pages in the vertical 
flyback interval will be made available, to 
increase the number of pages or reduce 
access time. 

Cosmos extends European space agreement 
The members of the International Satellite 
Consortium, Cosmos, have agreed to co
operate in the European space programme 
for a further three years. The agreement was 
signed by senior executives of each of the 
consortium's members, one being Marconi 

Nobel Prize awarded for 
services to tomography 
The Nobel Prize for Physiology and Medicine 
has been awarded to Godfrey Newbold 
Hounsfield and Allan M. Cormack for their 
:services to computer-assisted tomography ---.,. 
a technique for constructing three-

• dimensional X-ray im~ges of opaque solids. 
Godfrey Hounsfield is a credit to the en

gineering profession, if only because he is one 
,of the very few Nobel Prize winners who does 
not possess a degree qualification. His inter
est in electrical engineering started when he 
was a schoolboy and worked on his own 
projects in a laboratory at his home. His 
formal training probably began just after the 
Second World War at the Radar School of the 
Royal Air Force College, Cranwell, where he 
obtained a City & Guilds Certificate in Radio 
Communication, and later took up a post as 
lecturer. After obtaining a diploma at 
Faraday House Electrical Engineering Col
lege in London, Hounsfield joined EMI as a, 
radar systems engineer. He later specialized[ 
in computers and became distinguished as: 
the project engineer for -the EMIDEC 1100, 
one of the UKs first large solid-state com
puters. 

In the late 1960's, when he was working on 
pattern recognition by computer, Hounsfield 
came upon his idea for computer-assisted 
tomography, which eventually resulted in 
the development of the EMI scanner. 

Cormack, who was working in the US 
independently and in mutual ignorance of 
Hounsfield, first came up with the idea of 
X-ray tomography in the late 1950's. He 
published papers in 1963 and 1964 describing 
the mathematics of the technique · and the 
results of an experiment which he carried out 
using gamma rays on perspex and aluminium 
models) to back it up, but being a theorist and 
probably lacking Hounsfield's thirst to put 
his ideas into practice, his ideas were soon 
forgotten. ft was not until 1971, when Houns~ 
field's prototype brain scanner was installed 
at Atkinson Morley Hospital, Wimbledon, 
that Cormack heard that Hounsfield had 
independently developed the idea and had 
built a working machine. Cormack, who in 
fact was born in Johannesburg of Scottish 
parents, politely wrote Hounsfield a letter of 
congratulation. 

Space and Defence Systems Ltd, at a meeting 
in Paris recently. 

The first Cosmos agreement was esta
blished in 1971 and during its lifetime the 
most celebrated success is probably the 
weather satellite, Meteosat. Current activ
ities include ESA's Exosat, which is due for 
launch in 1981, and ESA's and Ford 
Aeronautics Communications Corporation's 
provision of the first eight spacecraft so far 
ordered for the global Intelsat V programme. 

Marconi to develop 
tactical scatter system 

Marconi Communication Systems Ltd has 
been awarded a contract by the British 
Government to develop a new tropospheric 
scatter communication system to provide 
long-distance multichannel tactical com
munications links of the kind which are 
necessary on the modern battlefield. The 
system, designated as the H7450, will have a 
single antenna option which will make it 
particularly suitable for, military applica
tions. It will require only a small crew and, 
could be deployed in the field with minimum 
effort, either from a fixed base or from a 
transportable tactical system_ The equip
ment, which is to be designed to the rigorous 
environmental standards set by the British 
Ministry of Defence, will be suitable for 
either digital or analogue transmission and 
will carry up to .300 frequency-division mul
tiplex voice channels. 


