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of Poccilopsis with wingless females ·are given. Mr. 
H a rrison lays stress on the importance of these results 
as affording evidence of the relationships between the 
species. Another paper on hybrid Lepidoptera worthy 
of attention is that by Mrs. Merritt H awkes (Journal of 
Genetics, val. vii., No. 2) on inheritance in the cross 
of two Saturniid moths, Philosamia ricini and P. 
cynthia, in which special attention is paid to. larval 
characters, such as spots and tubercles; the appearance 
of abnormal larvre with reduced tubercles (a recessive 
character) in the F 2 generation is especially interesting 
in .relation to the existence of a few Saturniid species 
the larvre of which are always without tubercles. 

Among papers dealing particularly with problems of 
:\Iendelia n analysis, R. K. Nabours and A. vV. Bel
lamy's "Studies of Inheritance and Evolution in 
Orthoptera" (Journal of Genetics, vol. vii., No. 1) 
give a vast amount of detail of experimental work on 
grasshoppers of the Tettix group. The most important 
theoretical result is the apparent demonstration that 
while some patterns are allelomorphic to each of a 
number of others, a certain melanic pattern may be 
allelomorphic only to its absence. In connection with 
this subject attention must be directed to H. Terao's 
short but important paper on "Reversible Transform
ability of Allelomorphs" (Amer. Nat., val. li., 
No. 6!0), in which he describes cases of the occasional 
presence of a dominant character in the corresponding 
recessive homozygote in cultures of the rice ;plant. 
The frequency of this abnormal phenomenon is studied, 
and the author states that "the dominant and recessive 
types concerned are assumed to be transformed by 
certain unknown causes into the other allelomorph." 
H e then proceeds to argue that on this view it is 
impossible to accept the theory that "the dominant 
a llelomorph is due to the real presence of a hereditary 
material unit which is absent in the recessive allelo
morph," and that the two "may be supposed to repre
sent two alternative conditions or phases of a single 
hereditary substance, somewhat resembling the chem
ical conception of polymerisation." 

In a controversial and stimulating "antivitalistic" 
discussion of biological enigmas, Dr. L. T . Troland 
(Amer. Nat., vol. li., No. 6o6) carries the concepts of 
the chemist far more intimatelv into lifeoroblems and 
makes bold to write : " On the supposition that the 
actual Mendelian factors are enzymes nearly all . . . 
general difficulties instantly vanish, and I am not 
acquainted with any· evidence which is inconsistent 
with this supposition." 

The claims of some extreme " geneticists " that no 
discussi!:ms on evolutionary problems nof founded on 
"experimental evidence " can be profitable are trench
antly dealt with by Dr. W. K. Gregorv in an article 
entith;d "Genetics versus Palreontology '' (Ame·r. Nat .. 
vol. II ._, No. 610). To many who. believe that much 
may still be done in the elucidation of phyl_ogenetic 

on a large scale from the study of classifica
tiOn and morphology, Dr. Gregory's illustrations and 
arguments, drawn mainly from the wonderful series 
of American fossil mammals, furnish a bracing 
reminisc 1'\ce of youthful days of controversy. 

G. H. C. 

THE FUTURE OF PURE AND APPLIED 
CHEMISTRY.! 

FOR three years past pure chemical research has 
been dormant the whole world over, and it would 

be difficult for the most accomplished essavist to arrest 
your attention for an hour by an address on a subject 
of purely academic interest. Our mental point of view 

1 Abridged from the presidential addres" delivered at the 
meeting of the Chemical Soc1ety on March 21 by Prof. W. J. Pope, F.R.S. 
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and our outlook upon both present and future are 
entirely different from those of four years ago; 
a lthough the present is obscure a nd painful, the future 
gives promise of brilliant and rapid developments in 
natura l science in general and in chemistry in 
ticular. In this belief I venture to lay before you 
some reflections upon the growing recognition of the 
importance of our science and upon the responsibilities 
with which, owing to this change in public opinion, 
our shoulders are laden. 

I have often heard the statement made br men who 
have grown old in the service of sdence that 
chemistry, and particularly applied organic chemistry, 
is a subject in which the British nation can never 
excel : that minute attention to detail, coupled with 
the powet· of organisation and cooperation, entails 
something antipathetic to the British character; the 
Germans, we know, have often ·expressed this view. 
The events of the last three vears have sufficed to 
dissipate this fallacy for ever. ·The manner in which 
Great Britain, caught in the autumn of 1914 with 
scarcely any resources in the shape of equipment for 
the manufacture of fine o.rganic chemicals, has rapidly 
become a larger producer of explosive, pharmaceuticaL 
photographic, and other essential chemil'als than 
Germany will remain an enigma to the historian of 
these present tiri1es. The obscurity which surrounds 
this rapidly executed operation is not diminished bv 
the existence of difficulties which have naturally acted 
as inhibiting agents. This country enjoys i.n a greater 
measure than anv other State a representattve Govern
ment; in spite of the many advantages such a 
of Government the fact remains that 1t · necessanly 
admits of no ;epresentation of any phase of public 
opinion which is not loudly and insistentlv expressed. 
Science has always been in this latter position; it has 
been unvocative. During the first few years of 
nineteenth century Dalton enunciated the atom1c 
thoory, Thom.as Young stated the 
of light, and James \Vatt's steam engme car;t? mto 
general use. By these events. al_l the of 
human life have been revoluhomsed ; maeed, thev 
h ave exe1·cised vastlv more influence on the \\·ellbeing 
of our race than did the Napoleonic wa ,·s . So accus
tc.med at:e we, however, to routine of thought 
that most of us would probably answer, in reply to a 
suddenly posed question, that the battle of Trafalgar 
was the most pregnant event of the first quarter of 
the nineteenth century. 

A brief moment of reflection would lead us to correct 
this hasty statement. Sodium was discovered by Davv 
in 18o7," and benzene by Faraday in. r823. Fro;n 
sodium we obtain sodamide, the pnme 111 

making artificial indigo an economic possibililv; .the 
separ·ation of benzene led by logtcal 
sequence to the productJOn ?f P erktr: . s mauve . and of 
thousands of other synthetic colounng matters. and 
to the ·manufacture from coaltar anthracene of 
thetic alizarin. the first heavv blow aimed at the posi
tion of the Turkish Empire, involving as it did the 
ruin of the Turkevred or madder industrv. The first 
practical orocess for making aluminium depended on 
the use of Davy's sodium, and with the aid of Davy's 
safetv lamo z:;o,ooo,ooo tons of coal .are an_nu
ally ·in this country with comparatively nsk. 
Faraday's early investigations on the chemtcal 
of electrolysis ·and his studies on magnetic inductwn 
led immediatelv to the invention of the dynamo, and, 
through Clerk Maxwell. to the o! wire)ess 
telegraphy; this one of Faraday s mvesttgac 
tions, in point of fa:ct, const1tutes the groundwork of 
the whole stupendous vista of results of the general 
introduction of the electric current into modern life 
which is so familiar to us all. Cavendish's early pro
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duction of nitric acid by the passage of an electric 
spark through air, reproduced on an enormously larger 
scale, is now furnishin>! Central Europe with the nitric 
acid without which no explosives could be manu›
factured. 

The abovementioned and multitudes of other funda›
mental discoveries in physical and chemical science 
were made almost within a stone’sthrow of this room; 
most of them were made in the Royal Institution, and 
all of them by an expenditure of money infinitely small 
as compared with their presentday effects. 

Anyone who is in the habit of reading modern his›
torical writersand they have become quite illuminat›
ing since a scientific mode of writing history has been 
substituted for the ol:ler fictional stvleknows how 
political changes, national reforms arising from an 
dfort of the collective conscience, the magnetic influ›
ence of some popular demagogue, and the like, are 
invariably invoked as explanatory of all the vicissitudes 
of our planet. 

The modern historian is here taking a false point ot 
view, and since he is, in general, quite unacquainted 
with physical science, his methods are inadequate. The 
whole history of Europe for the last century has been 
made within a few hundred yards of Burlington House 
in our scientific laboratories. One of the most potent 
incentives to political changes resides in the desire to 
increase the amenities of life, and research in pure 
science has had for a hundred years past the greatest 
influence in facilitating the realisation of that desire. 
Coopemtive effort, one of the most striking aspects of 
modern life, became possible only when science pro›
\’ided the facilities for municipal power schemes, for 
telegraphic connection over the whole world, and for 
the concentration of production in definite centres. 
Chemical science is still furnishing the means for 
further !•evolutionary changes; during the last few 
years we have seen great technical developments of 
purely scientific discoveriesthe work of Dewar on the 
liquefaction of gases, and that of Cross and Bevan on 
viscose and artificial silk, both of which have led to 
the profitable utilisation of vast amounts of 
and it is as yet impossible to indicate the ameliorations 
of the conditions of htman life which will inevitablv 
result from contemporary chemical investigation. 

In a time of crisis like the present, British custom 
tends towards the replacement of unreal conventions 
by what is really vital: we have been engaged upon 
this operation for several years. •whilst previously un›
heardof changes have succeeded each other kaleido›
scopically in the national constitution, in the political 
parties in power, in the freedom of _the subject, and in 
hosts o_f other ways, the nation has recognised that 
science is the only real maker of history. The whole 
Empire is now one vast chemical and engineering 
laboratory, and we even live on a scientific ration of 
so many calorific units. It is obvious that chemistry, 
with physics, engineering, preventive medicine, and 
others of .the natural sciences, which previously had 
no imperialistic position, because powerless to make or 
break a Government, have become the pivot on which 
turn all our hopes of retaining an independent national 
existence; it has been suddenly realised that supremacy 
in these branches of knowledge is vital to our country. 

The time is approaching v.rhen this state of affairs 
will change; neglect of the natural sciences will then 
no longer put us in danger of sudden extinction, but, 
as was taking place years ago, will lead to our slow, 
certain downfall as a nation. The responsibility is 
placed• upon our men of science of . taking such 
measures as will ensure that the old order is not re›
established, that Science makes her voice heard in our 
national councils, and that policies of drift are for ever 
abandoned. 
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We have in this country three large and longestab›
lished organisations devoted to various phases of chem›
ical science : the Chemical Society, the Society of 
Chemical Industrv, and the Institute of Chemistry. Is 
it too much to ask that these three representative 
bodies, with perhaps the newly founded Association of 
British Chemical Manufacturers, and ultimately all 
the other cognate but more specialised interests, 
should set up a watchful and alert joint council with 
directions to consider national questions in which any 
of the varied interests of chemistry are concerned, and 
to make such representations to our administrators as 
would voice the corporate view of the joint body? 

I am inclined to think that, had such a bodv been 
in existence several years ago, much that has been 
accomplished in the interval by somewhat devious 
methods would have been better done. One instance 
will occur to everyone : that of the muchdebated 

i question of the reestablishment of the coaltar colour 
industry in Great Britain. The scheme adopted by the 
Government for resuscitating this industry in our 
country, after its past thirty years of profligate pro›
ductivity on the Continent, was launched without 
scientific advice; the Cabinet •mouthpiece, indeed, 
declared that the directorate of the company was not 
to include mea of scientific knowledge, on the ground 
that a director who knew something about the busi›
ness of the company would have an advantage over 
his less wellinformed colleagues. � 

Owing largely to the fact that we possess no strong 
collective council, representing the combined 
academic, scientific, and industrial aspects of our 
science and capable of representing them before a 
representative Government, it may be argued that we 
chemists are not altogether blameless for the particu›
larly blundering way in which particular errors have 
been perpetrated by the responsible officials. \Vhilst 
we should be thankful that our blunders have not led 
to our destruction, we should proceed without further 
delay so to organise the resources of chemistry as to 
make it possible to enforce the adoption of scientific 
methods and modes of thought by authorities to 
whom these are yet strange. 

The serious character of the British position in 
connection with the coaltar colour industrv becomes 
more evident when one considers that this is a key 
industry; upon it depend the textile, paper, photo›
graphic, and pharmaceutical industries. The total 
capital employed in the organic dye industry in Great 
Britain is between four and five million pounds, 
whilst the capita:lisation of ,the German coaltar 
colour firms is of the order of fifty million pounds. 
The need for greater and more intelligent activity in 
this direction is ohyious; unless national enterprise 
can be stimulated into providing adequately for the 
manifold requirements of Great Britain and her 
Colonies in all those industries which depend on coal›
tar colour manufacture, . we shall be again in the 
hands of the foreign producer. 

The control of a national dye scheme by business 
men with no real feeling for the enterprise on which 
they are engaged renders it fairly certain that the 
wider aspects of coaltar colour manufacture will be 
neglected. The interweaving of the colour interests 
with those of synthetic pharmace1,1tical, photographic, 
and other chemical industries is essential to success. 
The utilisation and development of the resources of 
the Empire in natural colouring matters such as in›
digo are necessary from a national point of view. The 
careful studv of our own and other codes of Patent 
.Law in their bearings upon the fine chemical industry 
is also important. These weighty questions cannot 
receive adequate consideration from any purely lay 
body. 
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It is mournful, but instrucdve, to compare ourpresent 
position in the coaltar colour industry with the pro›
spects which that branch of applied chemistry exhibited 
to Great Britain in early days. The first coaltar 
colour was made by Perkin in 1856, and in 1862 Prof. 
A. W. von Hofmann, one of the forembst chemists 
of the day, a German domiciled in this country, painted 
an alluring picture of the future in store for us. Said 
he :"England will, bevond question, at no distant 
day, become herself the greatest colourproducing 
country in the worldnay, by .the strangest of revolu›
tions, she may, ere long, send her coalderived blues 
to indigogrowing India, her tardistilled crimsons to 
cochinealproducing Mexico, etc." vVhen we contrast 
this dazzling prospect, made by one of the most far›
sighted of contemporary !German chemists, with the 
actual situation, we cannot but ask why the event fell 
so miserably behind the forecast. The reason, in. my 
opinion, lies in the fact that opulent, indolent Great 
Britain has for the past century permitted all its 
educational interests to pass into • the hands of a 
particular caste which despises all knowledge difficult 
to attain, and, to camouflage its own idleness, has 
always pressed the notion that a firsthand knowledge 
of the facts of natural science and the conclusions to 
be drawn is unimportant, and that the young 
man or young woman does his <;>r her . best in the 
world if thrown into it entirely destitute of anything 
but an evanescent acquaintance with certain classics 
and a decided taste for socalled learned leisure. The 
greater among the ancients were creators of new 
knowledge as well as masters of the whole accumulated 
world’s stock of information ; their successors, unpro›
ductive of positive knowledge and verv ignorant of 
the great changes taking place around them, can but 
wonder at and comment •vaguely on the genius of 
Archimedes and Aristotle, and necessarily despise the 
achievements of Newton and Kelvin, their modern 
prototypes. 

I have alteady directed attention to the frequently 
expressed opinion that, as a nation, we are incapable 
of excelling in the fine organic chemical industry; let 
me quote one instance, smatl in itself, but large in 
its consequences, in disproof of this view. 

The ordinary photographic plate is sensitive only to 
a region in the blue of the spectrum, but by incor›
porating certain rather fugitive organic dyes with the 
sensitive film,. the latter may be rendered, sensitive to 
the green, yellow, and red parts of the spectrum; 
photographic plates so treated are described as pan›
chromatic. The quantities of the sensitisi11g dyes 
required for the whole world’s consumption in normal 
times is minute, beinf’. indeed, of the order of a few 
pounds per annum, Until 1915 these substances had 
never been made outside Central Europe, and little 
was known by us of their compositions or of the 
methods of preparing them, as they were all sold 
under. trade names. The manufacture of these 
materials, small as was the whole business, had been 
industriously culdvated by the German colourworks, 
and, as these colour sensitisers are essential in aerial 
photography. their scarcity became of serious import 
quite early in the war. 

The experimental investigation of the whole subject 
was quickly put in hand in this country, and :v!thin 
a few months amole supplies of the usual sensthsers 
were produced. Further, the newly established De›
partment of Scientific and Industrial "Research financed 
the development of the studv of photographic sensi›
tisers; as a result of this action, new s.ensitising dyes 
have been produced \vhich are far superior to the older 
ones. It is safe to assert that the manufacture of 
panchromatic plates has now attained a degree of per›
fection in this country such as will long defy com›
petition. 

NO. 2541, VOL. IOI] 

This is but one that may be quoted from among 
a host of others, all of which prove conclusively that, 
given a little encouragement and assistance, 1British 
chemistry is capable not only of giving 
relief in this time of strain, but also of meetmg every 
demand which ’can be made on it when the period of 
n’construction commences. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

BIRMINGHAM.Dr. G. N. \Vatson has been ap›
pointed to the chair of mathematics, which is being 
vacated by Dr. R. S. Heath at the close of the current 
session. 

At a degree congregation held on July 6 degree 
of M.Sc. was conferred on the followmg candtdates 
Ernest Coupland, J unquei SuK w_ang 
John Owen, Jui Hui Teng, Sih Lmg Tmg. and 
Yone. 

IN the latest instalment of the I9I6 series of "The 
Athenaeum Subject Index to PeriC?dicals," at 
the request of the Cou.ncil of .the .Ltbrary 
the subjects of educatiOn ana child;velfare ar; dealt 
with. Among the periodicals the art:cles of are 
indexed we notice NATURE, the Ttmes Educatwtwl: 
Supplement, the School World, and the Journal .of 
Education. This issue of the" Index" a spectal 
appeal to all persons interested i? educatiOnal q?es›
tions; its price is rs. net, and n;ay be obtame(: 
from the Athenaeum, Breams Bmldmgs, Chancery 
Lane, E.C+ 

THE Secretary of State for the Royal Air Force 
announces that the slim of zs,oool. h_as placed at 
the disposal of the Government by. Str Bas11 
G.B.E., for the purpose of endowt?g :: 
of aviation. This munificent donatwn. IS m. contmua,: 
tion of donations previously made by. Bast! Zaha;o!t 
for the foundation of chairs of at the. Ln.l›
versities of Paris and Petrograd, m to I.n 
the progress of ayiation among the Alh;s, ar:d tt b 

his hope that the occupants of the chatrs will con›
tinuously exchange views. It is proposed that 
professorship shall be called the 
of aviation and that it shall be a chair of the L m›
versity of London attached to the Imperial College of 
Science and Technology. 

Scientia for ,March last contains an interesting paper 
on "Le Nouvel Humanisme," by Prof. G:orge Sarton. 
of Harvard University, U.S.A., who pott}ts out that 
the war has shown that science must be gtven a much 
more important place in schools and colleges than 
it has hitherto occupied. In the past: systems of 
education have been drawn up by classical schola;s, 
who have considered that the study of lan.guages, his›
tory, and literature is more likely to tra_m youths to 

becorne good citizens than the study of sCience. Prof• 
Sarton holds that teachers of science are pat:tly respon›
sible for this opinion. Too often has sctence b?en 
taught as a jumble of isolated facts and theones. 
Prof Sarton proposes to introduce, as a reform: 

upon the history of the ot 
science in all countries from earhest. time .. Thr, 
more important facts and theones ?f would 
be unfolded to the student in the htstoncal order of 
actual discovery. He would then find that 
were due not so much to some transcendent gemus 
as to the general state of human 
they were made. The next step forward bemg 
obvious, any intelligent and well.educated I:’lan 
have made the advance. It is believed that mstrucnon 
on these lines could not fail to stir the minds of the 
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