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LACE-JiVING FLIES. 

T HE latest number of the Arxivs de l' Institut de 
Ciencies, published at Barcelona , contains an 

excellent monograph of the Chrysopidre of Europe 
from the pen of Father R. P. L. Navas, the well
known authority on the order Neuroptera. The pre
sent group, sometimes known as Hemerobiidre, and 
in this country as "lace-wing flies," or "golden
eyes," presents many features of interest. From the 
point of view of economic entomology its importance 
rests on the fact that in the larval stage it is a great 
destroyer of aphids. Unlike the almost stationary 
larvre of the Syrphids, or hawkfiies, which are also 
of much value as devourers of plant-lice, the Chrysopid 
larva is able to move actively about from place to 
place in search of its prey. In this it resembles the 
larva of the ladybird, another great ally of the agri
culturist against the same enemy. 

The Chrysopid in its perfect state is a beautiful 
object; the fresh green colour of its body,. which is 
also prolonged into the delicate tracery of its wings, 
and the large lateral compound eye-masses, which 
shine during life like burnished gold, give it an attrac
tive appearance. This, however, is scarcely borne out 
by its behaviour, for it is capable when crushed or 
otherwise injured of emitting a most disgusting odour. 
The latter property may perhaps serve in some degree 
as a protection to the insect, a suggestion that seems 
to be favoured by its feeble and fluttering mode of 
flight. The ova are curious structures, being fastened 
in groups to the surface of a leaf by means of slender 
footstalks, thus, as Fr. Navas points out, resembling a 
growth of minute fungi. 

The present treatise, which is well illustrated, gives 
a full description of all the European Chrysopids, with 
a complete bibliography and a key for the diagnosis 
of the various species. 
-· ·------- -·---------

THE POSITION OF SCIENCE. 
MEMORIAL FROM TH E IMP ERIAL COLLEGE. 

T HE following memorial, presented by the Right 
H on. Arthur H. D. Acland, chairman of the 

Executive Committee, and Sir Alfred Keogh, rector 
(now acting as Director-Genera l of the Army Medical 
Service) of the Imperial College, and by Sir John 
Wolfe-Barry, chairman of the delegacy of the City 
and Guilds (Engineering) College , has been forwarded 
to Lord Crewe, chairman of the governors of the 
college:-

" To the Marquess of Crewe, K.G., Lord President 
of the Council, Chairman of the Governors of the 
Imperial College. 

"We, the undersigned, desire to support the Memo
randum on the neglect of science in this country 
which was signed by thirty-six eminent men of science 
(including four former professors of this College), and 
published on February 2 last; and as the Imperial 
College is directed by its charter to concentrate itself 
on ' Science in its application to Industry and to give 
the highest specialised instruction and provide the 
fullest equipment for the most advanced training and 
research' in various branches of science, we think it 
right to call your Lordship's attention to the extreme 
importance of this question at the present crisis in 
our na tional history. 

"In the Memorandum it is truly said that 'This 
grave defect in our national organisation is no new 
thing . ... ' In the year I887 Prof. Huxley, who 
was for fifteen years Professor and Dean of the Royal 
College of Science and Royal School of Mines, which 
are now with the City and Guilds (Engineering) Col-
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lege integral parts of the Imperial College, said :
' Everybody ... here is aware that at this present 
moment there is hardly a branch of trade or of com
merce which does not depend, more or less directly, 
upon some department or other of physical science, 
which does not involve, for its successful pursuit, 

1 
reasoning from scientific data.' This statement re

, mains as true now as when it was made. 
"We do not wish to take up your time by asking 

you to see us personally, but we consider it to be our 
duty to let you know as our Chairman that we cor
dially support the views of the signatories to the 
Memora ndum, and sincerely hope that in a matter so 
vital to the welfare of the counJry remedial measures 
may be adopted." 

The memoria l is signed by the following professors, 
chairs being given in brackets :-H. B. Baker (Chem
istry); V. H. Blackman (Plant Physiology); W. A. 
Bone (Chemical Technology-Fuel and Refractory 
Materia ls); H. L. Callendar (Physics); H. C. H. 
Carpenter (Metallurgy); C. Cullis (Economic 
Mineralogy); W. E. Dalby (Mechanical and Motive 
Power Engineering); Stephen M. Dixon (Civil En
gineering); J. Bretland Farmer (Botany); A. R. For
syth (Mathematics); A. Fowler (Astrophysics); Wm. 
Frecheville (Mining); Percy Groom (Technology of 
Woods and Fibres); E. W. MacBride (Zoology); T. 
Mather (Electrical Engineering); J. C . Philip (Physical 
Chemistry); H. G. Plimmer (Comparative Pathology); 
R. J. Strutt (Physics); Jocelyn Thorpe (Organic Chem
istry); A. N. Whitehead (Applied Mathematics); W. 
Watson (Physics); and W. W. Watts (Geology). 

SCIENCE AND GOVERNMENT. 

PROF. E. B. POULTON, in delivering the 
third Galton lecture before the Eugenics 

Education Society on February 16, said that 
the justification of the society lies in the fact 
that man, acting in a community, cannot 
help letting loose the forces that "improve or 
impair the racial qualities of future generations either 
physically or mentally." When these forces are tre
mendous, as in war, immense future effects must 
follow. The victory of Germany would impose upon 
mankind a new criterion, leading to the predominance 
of a revolting type. But every law, custom, or tradi
tion by which society helps or restrains any of its 
individual members has some effect for the good or 
for the evil of future generations. Society is influ
enced by the tradition that marriage between first 
cousins is injurious. In consequence of this tradition 
such marriages are less frequent than they would 
otherwise be. There is no evidence that the tradition 
is well founded, and, in July, 1870, Charles Darwin 
wrote to Sir John Lubbock, pointing out that it was 
"manifestly desirable that the belief should either be 
proved false, or should be confirmed," and suggesting 
that the proper queries should be inserted in the forth
coming census. When the Bill was considered in 
committee, Lubbock moved to insert the words, 
"whether married to a first cousin," but the motion 
was opposed for all sorts of frivolous reasons, and 
finally rejected by 92 votes to 45· The neglect of 
eugenics by the Government has been as conspicuous 
as its neglect of other branches of science. The next 
general election will reveal a revolution in the poli
tical thought of the country, and the urgent necessity 
for the society will be to fight alongside the other 
sciences and the great business interests of the 
country, ensuring that scientific men and business men 
shall have weight in our future form of Government. 
When the war.came the late Prof. Meldola, with his 
unrivalled knowledge of the relations between science 
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and industry, was asked by the authorities to preside 
over some committees and to serve on others in order 
to help the Government, and the country, out of the 
dilemma. He was too patriotic to refuse, but the 
strain was too great for one who was far from strong, 
and he died after a few months of overwork. How 
can the country be saved from the disastrous conse
quences of the neglect of science? How can the 
society hope to improve, by means of an enliglitened 
Government, the racial qualities of future generations? 
The remedy is simple, but there is every reason to 
believe that it will be effective. All that is necessary is 
to change the character of the examination for the 
Civil Service posts and for the Army, giving science a 
far more important place than it has held hitherto. 
This change would at once react on our public schools 
and the old universities, and would bring the mem
bers of future Parliaments under the influence of 
science. 

------------------------------
POLARISED LIGHT AND ITS APPLICA-

TIONS TO ENGINEERING.l 

ONE of the fundamental questions which arises in 
the majority of engineering problems is the 

design of a structure or machine which will carry 
out some predetermined work in an efficient and 
economical manner, and whatever the problem may 
be, it is almost invariably bound up with the arrange
ment of a number of connected parts designed to resist 
loads which are imposed upqn them. 

The machines and structures which the engineer has 
to construct are almost infinite in their variety, and 
each one usually presents a new and a diffi·cult 
problem, especiaUy as regards the stresses which may 
be imposed upon its parts, and the way in which these 
stresses are distributed. 

It is a common experience among engineers to find 
themselves confronted with a stress problem in their 
designs which presents almost insoluble difficulties; 
it often defies mathematical processes, and is beyond 
the scope of any previous physical investigation. But 
it must be solved, if only approximately, and the 
imperative need of an answer renders it advisable to 
make experimental investigations before proceeding 
with an important work of construction. 

It is perhaps somewhat severe, but not untrue, to 
say that engineers have not always made the fullest 
use of the discoveries of pure science in their prac
tice; and it is remarkable that a discovery of Sir 
David Brewster, in r8r6, that transparent materials 
when stressed become doubly refractive, should not 
have been more frequently pressed into service, for its 
use was immediately obvious to the discoverer, who 
pointed out that the stresses in the arched rings of 
bridges could be rendered visible in a glass model by 
aid of the doubly refractive effect produced by a beam 
of polarised light. 

Here and there one finds accounts of applications 
of this property for engineering work, but usually 
with little success, mainly owing, no doubt, to the diffi
culties experienced in shaping glass models to the 
required form; but when these are overcome the 
value of the information gained is very great, as, for 
instance, in the recent valuable investigations of the 
stresses made upon a glass model of a reinforced 
concrete arch by M. Mesnager, of Paris, who used 
the results so obtained for the design of an arch of 
about 310 ft. span, with a most gratifying agreement 
between the stresses in the actual bridge and its 
model. The expense and difficulty of constructing 
glass models are a bar to their general use, and other 
transparent materials are now available which offer 

1 Abridge·-i from a dPlivered at the Royal Institution on Friday, 
February 1S, by Prof. E. G. Coker. 
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many advantages, in that they are strongly doubly 
refracting under stress, are easily fashioned with 
engineering tools, and are not readily broken or 
damaged, while the cost is insignificant. 

Here, for ·example, is a rough model of an arch
ring, made of xylonite, and you observe that when 
loads are applied, it glows with colour in the polari
scope, and a picture of the state of internal stress is 
obtained which can be readily interpreted. 

Measurement by Colour Effect. 
We can estimate simple stresses by the colours 

observed. 
If, for example, \Ve take a strip of transparent 

material, and arrange the optical apparatus so that 
when the strip is unloaded no light is transmitted, the 
effect of a moderate tension causes the specimen to 
appear a greyish-white, and, as the stress increases, 
the colour changes by insensible gradations to a 
lemon-yellow, then to a reddish-purple, and, with a 
very little increase of stress, to a well-defined blue. 
With a fm·ther increase of stress, the scale of colours 
is approximately repeated for twice the intensity of 
stress, and the relation of colour to stress can be easily 
determined. 

For simple tension and compression, therefore, the 
stress intensity may be inferred by observing the 
colour bands, bearing in mind that both tension and 
compression produce similar effects, if changes in the 
thickness of the material are allowed for. Thus, if 
we take the case of a transparent beam subjected to a 
uniform bending moment, a system of colour bands 
is obtained, distributed as shown in the accompanying 
experiment, and, by inspection·, the distribution across 
the section can be determined as shown in the 
diagram. 

This case and others which have been examined 
afford instances where the results of optical experi
ments can be compared, not only with mechanical 
measurements of strain, but also with the theory of 
the distribution of stress in materials; and the experi
mental determinations for a transparent material show 
a very good agreement with strain measurements and 
with the precise theory. We can, therefore, feel very 
confident that in more complicated cases the stresses 
in a transparent model are similar to those in a metal. 
For examplP-, a beam with a notch cut in it may be 
taken (as shown), and, as might be expected, the 
effect of the notch is seen to increase the stress ih 
the material very considerably. The distribution is 
now much more complicated than it is in a simple 
beam ; the neutral axis has moved towards the notch, 
while the colour effects show that the maximum stress 
is at least twice as great as that in a beam without 
a notch. 

Laws of Optical Effect. 
In most of the cases arising in engineering work 

the stress distribution is even more complex, but it is 
known that any case of stress in the plane of a plate 
can always be represented by two principal stresses 
at right angles, and if the magnitude and direction 
of these are determined for all points the stress dis
tribution is solved. 

In order to obtain an experimental solution of this 
problem, it is necessary to inquire into the relation of 
the optical effect to the principal stress intensities at 
a point, and it is easy to show this by simple experi
ments. If, for example, we take two tension members 
and subject them to the same uniform stress intensity, 
the colour effects produced by interference will be pre
cisely the same for each, while if they are superposed 
the colour effect is that produced on a single 
member under twice the stress. If, however, 
two equally stressed tension members of the 
same thickness are crossed, the common area gives a 


	SCIENCE AND GOVERNMENT.

