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costs should eventually fall to less than £5/lb. (NRDC 
has suggested a price range for the different types of 
fibre made with existing technology from about £100 
to about £5 per pound.) Dr W. Marshall, the director 
of AERE, expects that if ICI does build a plant it 
will be of this sort of capacity. Talks between ICI and 
Harwell are already under way and Dr Marshall hopes 
that Harwell will be able to help with the design. 

The next stage in producing a usable engineering 
material is to incorporate the carbon fibres into a 
suitable matrix, usually a plastic, but metals, ceramics 
and glasses can also be reinforced and the problem 
here is to ensure a good bond between the fibre and the 
matrix. Courtaulds has developed a process for treating 
the fibres so that they adhere strongly to resin and this 
is an important intermediate stage in the production 
of plastic composites. Fothergill and Harvey, a small 
advanced technology company in Lancashire, specializes 
in incorporating fibres into plastic and Morgan Crucible 
has just announced a bid to take over the company. 

The likelihood that, in exchanging information with 
associated American firms on the production of carbon 
fibres, British companies might also pass on more 
general composite know-how was one of the chief 
fears expressed by the Select Committee in March. 
Each of the licensed British firms has an agreement with 
an American firm-Courtaulds with Hercules, Morgan 
with the Whittaker Corporation and Rolls-Royce with 
Lockheed-under which the American company can 
or will be able to manufacture carbon fibres in the 
United States. The idea is that this will make for a 
two-way flow of information, but the committee's fear 
was that it will speed up the manufacture of end 
products based on carbon fibre and that this will even 
further lengthen the lead that American firms already 
have in this field. 

MEDICINE 

Agent 0114 Unmasked 
BACTERIOLOGICAL investigations have something in 
common with the better class of detective story, 
although the suspense is of a different order because 
real lives may be at stake. The report on the gastro
enteritis outbreak in Manchester and Bury that killed 
thirty-nine babies early this year describes the rather 
elaborate measures that are necessary to deal efficiently 
with this kind of emergency (Report on Gastro-enteritis, 
Department of Health and Social Security). The 
hospitals concerned seem to have risen to the crisis in 
exemplary fashion, the only misfortune-understand
able in the circumstances-being the possibility that 
the infection was transferred from one ward to another, 
probably by a member of staff or by equipment, in 
the Booth Hall Children's Hospital. 

The four hospitals concerned in the outbreak were 
Booth Hall, Monsall and the Duchess of York Hospital, 
all in Manchester, and the general hospital in Bury. 
The number of gastro-enteritis cases among i:Nfants 
was not unusual for the time of the year but, after the 
first death in December, it became apparent during 
January that the cases were particularly difficult to 
manage. After the second death on February 16, the 
hospital staff was thoroughly alarmed by the failure 
of the disease to respond to the usual method of treat
ment, which is to replace the infant's lost f,luids by 
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intravenous feeding (antibiotics are a secondary method 
of attack). It was at this point that a new causal agent 
was suspected other than the usual pathogenic 
Escherichia coli, Salmonella and Shigella species. For 
various reasons it was thought that respiratory viruses 
or mycoplasma might be responsible and investigation 
along these lines was begun by Dr S. I. Jacobs, the 
consultant bacteriologist at Booth Hall and Monsall. 

Dr A. G. Ironside, the medical director at Monsall, 
seems to have been among the first to suspect a new 
type of E. coli such as the strain that killed fifteen 
babies at Tees-side in 1967. On February 3 he wrote 
to the medical officer of health in Manchester, "For 
some time I have felt that the specific types of E. coli 
causing gastro-enteritis might be just as much of 
interest and concern to you as the other accepted 
intestinal pathogens, but in fact there is no formal 
notification of these cases". It was not until March B, 
when two more babies had died, that it seemed worth 
following up this thought by sending samples to the 
Central Public Health Laboratory at Colindale. 

The Colindale laboratory happens to possess the 
sera by which the 150 closely similar strains of E. coli 
can be identified. A fortnight after receiving the 
samples, the laboratory reported that two of the three 
babies from whom cultures were received possessed the 
E. coli strain 0114. This was insufficient evidence to 
incriminate 0114 as the causal agent, but it was not 
until March 31 that new patients presented themselves. 
On that date, two babies previously discharged from 
Booth Hall were readmitted with gastro-cnteritis and 
on April 2 the Colindale laboratory confirmed that both 
babies harboured E. coli 0114. At this point, the dif
ficult decision was taken to evacuate the Booth Hall 
wards for disinfection; admission of new patients had 
been stopped a fortnight before. When E. coli 0114 
turned up in the Bury and Duchess of York Hospitals, 
which had had no previous contact with Booth Hall, 
it became fairly certain that the organism was the cause 
of the disease. 

Faecal material from one of the earliest fatalities 
at Booth Hall had been stored for retrospective study 
and Dr Jacobs was able to show that the E. coli 0114 
subsequently isolated from it was resistant to exactly 
the same antibiotics as the isolates made at the end of 
April. 'rhis indicates that the antibiotic treatment 
during the outbreak had no effect on the organism's 
pattern of resistance. Strains of E. coli 0114 isolated 
from the infants were resistant to the sulphonamides, 
tetracycline, chloramphenicol, neomycin, streptomycin, 
kanamycin, ampicillin, carbenicillin and cephaloridine. 
They were sensitive to gentamicin and colomycin and 
it is significant that of the ten infected infants in a ward 
at Booth Hall the three who survived had been re
ceiving gentamicin or colomycin whereas the seven 
fatal cases had been treated with other antibiotics. 

FLUIDICS 

looking before leaping 
THE infant technology of fluidics was given a cautious 
go-ahead by the British Hydromechanics Research 
Association in a report to the Minister of Technology. 
The report, based on a survey of fluidics in the United 
Kingdom, recommends that the ministry should sup
port fluidics, mainly by direct assistance to a small 



©          Nature Publishing Group1969

1112 

number of companies. There is also a firm injunction, 
however, that if a first injection of money does not 
bring competitiveness, support should then stop. 

Fluidics is the technology which uses the flow of 
fluids for sensing, computation or control and it has 
developed rapidly in the last ten years, particularly in 
the United States. In the report, some of the consider
able publicity given to fluidics is shown to have been 
somewhat exaggerated, but the authors, D. C. Bain 
and P. J. Baker, believe that there are several import
ant areas-in the automation of simple operations
where fluidic devices could be profitably employed. 

There are two chief types of fluidic devices. Pure 
devices, like the turbulence amplifier, use fluid jets 
and contain no moving parts, but moving part devices 
use floating or deformation, usually of a diaphragm 
or leak spring. By far the greatest effort in Britain has 
been in digital switching devices, and although some 
work is being carried out on proportional devices, 
these are in a much earlier stage of development; 
problems of Jack of linearity and performance repeat
ability have yet to be solved. The digital elements at 
present used most widely are the turbulence amplifier 
and the wall attachment. The first operates by causing 
a laminar flow to become turbulent by the action of a 
perpendicular control jet and is thus capable of one 
logic function. The wall attachment uses a jet which 
can be switched from one output channel to another, 
and it can serve as a memory element. The chief 
advantages of fluidic devices are that they resist 
environmental effects such as extreme temperatures, 
mechanical vibration and shock, a corrosive atmosphere 
or the presence of electromagnetic radiation and that 
fluidic sensors are often simpler and cheaper than 
alternative devices such as photoelectric cells. They 
are reliable in the sense that they should have a long 
life and that maintenance should be simple and cheap. 
The fundamental disadvantage of all fluidic systems, 
however, is that they are slow compared with elec
tronic devices. In the present early stage of develop
ment, there are high development costs and peripheral 
equipment is scarce. 

The survey on which the report is based estimates 
that the total expenditure on fluidics in the United 
Kingdom to the end of 1967 was about £2·5 million, 
while the total sales amounted to £300,000. The authors 
consider that effort is fragmented and wasteful, with 
many more firms involved than the market will sup
port, so that British organizations are not competitive 
in Europe. The prediction is that, unless the ministry 
supports fluidics, future markets will within five years 
be completely dominated by the United States and 
European organizations. This is a familiar tale , but 
for all that it could be true as well. 

RADIO ASTRONOMY 

Cambridge Threatened 
from our Astronomy Correspondent 

NOBODY-except occasionally the Science Research 
Council-sites an optical observatory where skies are 
cloudy or near the bright lights of a city. The condi
tions for radio astronomy are less stringent, but radio 
interference can still cause havoc with sensitive obser
vations. This means that a radio observatory being 
built now ought to be at least fifteen miles from any 
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major industry. The worst offender which radio 
astronomers can think of would be an international 
airport, with its arrays of navigational radars, the indus
try it would encourage and the people it would bring 
into the area. This is why Professor Sir Martin Ryle 
and his colleagues are alarmed at the prospect of 
London's third airport being built at Nuthampstead, 
twelve miles to the south of the Mullard Radio Astron
omy Observatory at Lord's Bridge, near Cambridge. 
Nuthampstead is one of four possible sites for the 
airport, and the Roskill Commission is inquiring into 
which should be chosen. On Tuesday, Professor Ryle 
gave evidence to the Roskill Commission, meeting at 
Royston near the Nuthampstead site. The essence of 
the evidence which he submitted is that if Nuthamp
stead is chosen the observatory will have no alterna
tive but to move. 

Professor Ryle has a strong case. Lord's Bridge has 
been built up since 1956 to a total capital investment 
of about £900,000, and only last week in the shadow of 
the enquiry work began on the £2· l million three-mile 
telescope. A move to a new site would take at least 
£3 million, Professor Ryle estimates and, worse, would 
cost the observatory four years. Although Lord's 
Bridge is only five miles south-west of Cambridge, the 
level of interference is low because Cambridge is not 
heavily industrialized and because the observatory 
has taken pains to suppress local electrical equipment, 
sometimes out of its own pocket. If the airport were 
built, there would be extra interference from ground 
equipment either reaching the observatory after 
reflexion from aircraft or by the direct path, from 
equipment in aircraft (particularly VHF radios and 
radar altimeters) and from the new town of about 
200,000 likely to grow up around the airport. 

Exactly what level of interference can be expected 
is hard to predict until detailed plans are made, but 
Professor Ryle says that if the surveillance and airfield 
control radars just meet the internationally accepted 
standards for spurious radiation, it will be impossible 
to observe on at least two radio astronomy bands. 

Cambridge has already had experience of interfer
ence from airborne equipment, in particular a radar 
altimeter in Boeing 707 aircraft which was only dealt 
with after representations to the Board of Trade. The 
request that in British airspace the altimeter should be 
switched off took more than a year to be accepted. 

The other half of the British radio astronomy effort, 
the Nufficld Radio Astronomy Laboratories at Jodrell 
Bank, finds life hard at roughly the same distance 
from Ringway airport, Manchester, as Lord's Bridge 
is from Nuthampstead, which is why the Mark 5 
telescope is to be in Montgomeryshire. Ringway had 
no airport radar when observations first started, but 
since then usage of the airport has increased vastly 
and the sensitivity of telescopes and receivers has 
improved. Overhead powerlines, and especially an 
electric railway adjacent to ,Jodrell Bank, have also 
caused trouble. In particular, interference has put a 
stop to observations at low frequencies. But close 
cooperation with the local population, the Post Office 
and British Rail seems to have kept Jodrell Bank 
free of interference. Much the same kind of consulta
tion goes on at Cambridge. In the long run, however, 
the next generation of radio telescopes may have to 
be sited in regions which are closer to the ideal of radio 
silence. 
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