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built because of problems of space and floor strength, to
the Imperial College out-station at Silwood Park,
Ascot. Here it will be used chiefly to test infrared
systems, but Professor Ring hopes it will be possible to
do some real astronomy through the moist air of
Ascot. Although the important wavelengths at 10
microns are badly affected by water vapour, the band
at 1 to 3 microns ought to be clearer and Professor Ring
wants to record the infrared emission from the Orion
Nebula. To get it out of the cellar, the telescope will
probably have to be broken down into three com-
ponents, and the Imperial College group is happy that
the transfer will be accomplished safely.

Meanwhile the search for a permanent site for the
60-inch flux collector with the requisite minute amount
of water vapour in the atmosphere has narrowed down
to the Sierra Nevada Mountains in Spain and, rather
pleasantly, Tenerife in the Canaries, where an inversion
makes the atmosphere drier than expected for an island
site. Testing is to go on at both places for most of the
year, when the decision on the site should coincide with
the completion of the 60-inch telescope expected by the
end of this year. The mirror blank is at present being
polished at Grubb Parsons optical works. Compared
with an image size of 30" of arc for the 40-inch tele-
scope, the 60-inch telescope is expected to produce an
image of 1” of arc or so.

What form the 120-inch flux collector is to take—
if it is built—is still under discussion, and much
revolves around what wavelengths people most want
to observe. One school of thought favours adding to
the world’s arsenal of 60-inch flux collectors before
going to bigger instruments. These are questions which
will have to be discussed before the British family of
flux collectors grows further.

INSTRUMENTS

Micrescopic Microunalysis

A POWERFUL new instrument which combines the
facilities of an electron microscope and an X-ray
microanalyser has been jointly developed by Tube
Investment Research Laboratories near Cambridge and
AFEI Instruments at Harlow. The electron microscope
microanalyser (EMMA) can simultaneously magnify
and make an X-ray analysis of minute areas of material
one tenth the diameter of the smallest objeets visible
in conventional electron microscopes. There are likely
to be many uses for the instrument both in metallurgy,
for which it was originally designed, and in biological
and pollution research.

The advance which made EMMA possible was the
invention of a miniature focusing lens to replace the
bulky lens usually used in electron microscopes. The
lens allows X-rays emitted at the surface of the speci-
men to be analysed by a series of spectrometers without
interference from the lens. By removing the need to
transfer a specimen constantly between a micro-
analyser and a microscope the new instrument makes
possible precise analyses of small regions of the sample
which are inaccessible by techniques involving two
instruments. The electron beam in EMMA can be
focused down to a diameter of about 1000 A, and
samples, which are in the form of thin films, can be
magnified up to 160,000 times with a resolution of
about 10 A. The electron microscope is designed to
operate at up to 100 keV, and in this range all elements
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with atomic number greater than about ten can be
picked out by the spectrometers.

An interesting series of trials have already been
carried out with EMMA. Surface cracks on steel
tubing have been analysed and shown to contain
particles of aluminium nitride with a diameter of
1500 A, well below that resolvable in a conventional
electron microscope. Certain steels are known to owe
their creep resisting properties to plates in the struc-
ture, commonly thought to be silicon nitride. Analysis
with EMMA revealed that some of the silicon sites were
in fact occupied by manganese atoms, the presence of
which had been concealed in the simple diffraction
pattern.

Asbestos fibres extracted from a human lung have
been identified in EMMA as coming from a particular
asbestos known as Amosite. By studying these fibres,
which are often only 1000 A thick, it may be possible to
find out more about the disease known as asbestosis.
In another test, the eyebrow of a chick has been
studied. The cells were found to contain more phos-
phorus and less calcium than did the extra-cellular
space, in which there was an excess of calcium. Dust
particles collected in the upper atmosphere by an
American rocket have also been analysed, and the
absence of nickel has precluded the possibility of their
being micrometeorites. The tests suggested that the
particles probably came from a steel works in Sweden,
showing the great potential of the instrument for
studying problems associated with pollution.

Sales for the new instrument, which will cost between
£35,000 and £45,000, are likely to be at least fifty a year
according to AEL. The chief sales problem is expected
to be in making people aware of the range of research
tasks that can be undertaken with the instrument.

ARCHITECTURE

Prize Universities

THE encouragement given by British universities to
good architecture in the past few years is reflected once
again in the new crop of Civic Trust Awards. Among
the 198 schemes for new buildings, restorations or
landscape projects that have been recognized by the
trust for the top accolade, an award or for a commenda-
tion are twenty-six from universities. The trust says
that the challenge of the pace of building programmes
to meet the huge expansion in university expansion in
the past ten years has been met “‘dramatically’ by the
university administrators and academics. Its praise
does not all go to the new universities by any means—
the Brynmor Jones Library at the University of Hull
and the Oliver Lodge Laboratory and Senate House
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University of East Anglia.
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Exhibition Plant Houses, Royal Botanic Garden, Edinburgh.

at the University of Liverpool (see Nature, 222, 613;
1969) cach receive one of the new awards.

On the new universities, the trust describes the
designs for the University of East Anglia as the
“boldest” of the master plans for the twenty-two new
universities established in the past ten years. The
first stage, which has been designed by Denys Lasdun
and Partners, is set on the south-facing slopes of an
open valley. Much of the credit for the high standard
of university building, the trust says, is “due to
the enlightened commissions” from the universities.
“Why,” it asks, “should not every government depart-
ment and nationalized industry be given an equal
lead in every new building for which they are respon-
sible 27 This is not to say that government depart-
ments do not win awards from time to time—indeed,
the trust notes one or two schemes in the latest
batch of awards—but, compared with the universities
and with office buildings, government sponsored build-
ing is, as the trust says, not impressive. One that has
made the grade is the Exhibition Plant Houses which
have been built by the Ministry of Public Building and
Works for the Royal Botanic Garden in Edinburgh.
The buildings, which house subtropical and tropical
plants, have supporting structures outside the glazing
to protect them from the corrosive conditions normally
found in plant houses. The assessor describes them as
fitting in admirably with the adjacent herbarium (itsclf
an award winner in 1966) and with their long horizontal
lines and delicate and decorative pattern of external
framing, they are “both gay and formal, an entirely
appropriate character for their environment and one
very difficult to achieve”.

CONSERVATION

ltaly’s Ohscene Harvest

TrE Ttalian Government has ushered in what was to
be known as European Conservation Year with a
measure that could be described as inauspicious. Tt
has passed a bill which permits the netting of small
birds, a practice which was banned in most of its
aspects three years ago, as a result of which some 10
million migrants crossing between Africa and northern
Burope are expected to perish each season, beginning
from this autumn.

The bill, which has been passed on the initiative of
the Italian Minister of Agriculture and Forests, and
with the zealous support of the Under-secretary at the
ministry, Signor Arnaldo Coleselli, is said to be neces-
sary because the 1967 law impeded the capture of
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birds for scientific research. This has been denied by
the Italian National Research Council.

An article in the Milan newspaper Corriere della
Sera refers to the bird netting as an “‘obscene harvest”
which will lose Italy friends abroad and even engender
enough resentment to harm the tourist trade. Ttaly is
the only European country in which small birds are
netted for sport and eaten. A bill passed in 1967
which forbade the shooting of birds was intended to be
the first step towards the total abolition of bird hunting.
But the Ministry of Agriculture has now put the clock
back against the appeals of the National Research
Council and the protests of conservation societies.

ENGINEERING

Mr Howden’s Ingenious Machine

AX engine that can convert the thermal expansion of
solids or liquids into useful mechanical work scems, on
the face of it, not to be the most workable of ideas.
Mr Patrick Howden thinks otherwise. He has not
only developed his thoughts far enough to get several
universities interested, but has built a working model
to prove his point. Although what has emerged so far
is clearly primitive, Mr Howden—a London physicist—
claims that his engine promises in theory to be more
cfficient than the internal combustion engine.

In its simplest form, the Howden engine consists of
two long metal tubes forming an clongated V shape
and mounted on a common pivot. One is heated while
the other is cooled—in the model this is done by
passing hot and cold water through the tubes—and the
effect of the expansion is to move the base of the V
horizontally. The cycle is completed by cooling the
first tube and heating the second, whercupon the base
moves in the opposite direction. A ratchet converts
the oscillations into continuous rotation. In a tele-
vised demonstration this set-up achieved a speed of onc
third of a cycle per sccond, but six cycles per second are
apparently feasible.

The difficulties to be overcome are both theorctical
and mechanical. The industrial development unit at
the University College of North Wales, Bangor, bas
performed a thermodynamic analysis which reveals
that, to obtain an efficiency of 50 per cent, pressures of
a million atmospheres would be required within the
expanding metals. In spite of this result the unit is
continuing to investigate the engine’s possibilities, for
it may be that given the basic idea somcone will be
able to envisage a morc practical way of applying it.
Mr Howden, undeterred, has higher hopes for a version
that would use a liquid of large expansion cocfficient as
its working substance instead of a metal; and obviously
higher temperatures would be needed than can be
attained with water.

On the practical side, the present form of the Howden
engine makes heavy demands on the metal from which
the expansion eclement is made. The model uses
aluminium, but the desired combination of a large
coefficient of expansion with high thermal conductivity
might lead to a search for new materials if the engine
is ever developed. Its advantages would include
cheapness and reliability, and it could run on absolutely
any fuel. But at the moment the Bangor unit finds
that the problems arising from theoretical work on the
engine are somewhat discouraging.
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