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Freedom of Science and Learning

SO much has been said recently upon the 
subjects o f academic freedom and intellectual 

liberty that there is a tendency for the terms to 
become catchwords, as in the much-used phrase 
“ Poverty in the midst o f plenty” . I f  this were 
the main result o f the reiteration of the principle 
that scientific inquiry can only develop to its full 
extent in an atmosphere o f political freedom, it 
might reasonably be suggested that there has been 
too much talk about liberty but too little done 
to secure it. Fifty years ago, as Prof. Hogben 
reminded us in his Conway Memorial Lecture— 
“ The Retreat from Reason” — T. H. Huxley, in an 
address on technical education, used the pregnant 
words “ The great end o f fife is not knowledge but 
action”  ; and this principle may be applied very 
appropriately to the reaction that has resulted 
from a knowledge o f conditions deliberately created 
to restrict scientific work to particular classes, and 
thus to destroy the international character o f the 
pursuit o f scientific truth.

The group o f British scholars and scientific 
workers who, under the leadership o f Lord 
Rutherford, formed the Academic Assistance 
Council in 1933 wished to defend the principles 
o f university freedom by actions rather than words. 
As the Council’s report*, which has recently been 
published, says, the Council has relied on the pro
paganda o f practical achievement, not o f protest 
or agitation. The achievement disclosed by the 
report is remarkable. Of the approximately 800 
refugee University teachers from Germany, 465 
are permanently re-established and 320 have been 
provided with temporary positions enabling them
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to continue their scientific work. This work has 
been accomplished during a period o f economic 
depression, which has weakened the absorptive 
capacities o f the universities and increased national 
protectionist activities in the learned professions 
of all countries. The report emphasizes that the 
Council itself is directly responsible for only a part 
o f this achievement ; the Council is the institu
tional expression o f a spontaneous activity in the 
university world to assist the displaced scholars.
It is, therefore, the index o f a great co-operative 
achievement by the free universities, the success 
of which, in contrast to the relatively Unsatis
factory progress made towards a solution o f the 
refugee problem in general, proves that it depends 
chiefly not on motives o f compassion but on con
victions that the principle o f university freedom 
is involved, and is implicitly defended by assistance 
for the refugee scholars.

The report is a demonstration of how vigorous 
is the determination to defend liberty. The work 
in itself has strengthened that liberty. University 
teachers, co-operating in the work o f academic 
assistance which the Council has kept consistently 
on a basis o f political neutrality, and associating 
with the exiles who have suffered by the de- * 
struction o f liberty, must have learned during the 
past four years to value more highly the practical 
advantages o f their own freedom. Furthermore, 
the proof that in a crisis men of science can rely 
upon the moral and effective support o f their 
colleagues in other countries must have increased 
that security which is a condition o f freedom. It . 
cannot be hoped that the leaders o f intolerance 
and irrationalism will be deterred by the know
ledge that their victims will be sheltered in the 
asylum o f liberal countries ; but we may hope that
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their opponents will feel slightly more secure in 
their opposition, and we shall he spared a repetition 
o f what still remains the most tragic feature of 
the German disaster, the absence o f any stubborn 
resistance by the universities themselves to the 
restriction o f their freedom.

The report makes it clear that university 
teachers in several countries will need all possible 
moral encouragement in face o f the widening 
menace to the security of learning. Realizing this, 
the Academic Assistance Council has converted 
itself into a more permanent organization, the 
Society for the Protection of Science and Learning. 
The dismissal o f university teachers in Germany 
on ‘racial’ grounds has seen two main phases—  
that after the original legislation of 1933 and that 
after the Nuremberg legislation in the autumn of
1935. Information in the last few weeks suggests 
that a third phase is beginning ; for a considerable 
number o f professors have recently been dismissed 
merely because they have Jewish wives. Parallel 
with the series o f dismissals on ‘racial’ grounds 
there has been a continuing process o f dismissals 
on grounds o f ‘political unreliability’ . The law 
o f January 21, 1935, providing for a ‘fundamental 
reconstruction o f the universities’ has been used 
for arbitrary dismissals when the other regulations 
did not provide so convenient a pretext. The 
report gives details o f the displacement of scholars 
in other countries on grounds of religious or 
political opinion ; for example, in Italy, Portugal 
and the U.S.S.R., and o f the beginnings o f a refugee 
movement from Spain in consequence o f the civil 
war. The Society considers that its services are 
even more necessary to-day than when the 
Academic Assistance Council was founded in May 
1933.

It may be asked why Great Britain should take 
a leading part in this work o f salvaging scholarship 
wrecked by the subjection o f universities within 
the new authoritarian States, and whether the work 

► is worth while. On grounds o f principle, there can 
he little doubt that our tradition o f toleration 
imposes on us a special responsibility, and that it 
is justifiable in defending principles to protect 
those who have been victimized by the non
recognition of those principles. Doubts arise, how
ever, not on theoretical grounds but on practical 
considerations. The Society’s report describes fully 
its methods o f work and convincingly answers the 
possible criticism that the sheltering of the refugees 
in Great Britain has injured the interests of British 
university teachers by pointing out that its work

has “ protected them from the injury that was 
threatened in the situation in 1933 when an army 
o f wandering scholars invaded the university 
world, without guidance or directed distribution, 
and when no new financial resources were available 
with which the universities could meet the crisis” . 
It is pointed out that, for the future, the efficiency 
o f the work in re-establishing the scholars will 
make it necessary for almost all to be assisted to 
re-establishment in over-seas countries without 
even a period of sojourn here. We must keep a 
sense o f proportion in this matter. There are 
228 German emigre scholars in Great Britain, and 
it cannot be seriously claimed that they threaten 
the professional interests of the 6,000 British 
university teachers. During the past four years, 
the Council alone has added a sum o f £65,000 to 
the resources o f the universities, which has enabled 
them to bear the additional strain so unexpectedly 
imposed.

Hospitality is a two-way process, and it is 
evident how greatly the universities have profited 
from their guests. One o f the German men of 
science who had found asylum in the United 
States was urgently invited by Herr Rust to 
return to Germany, where his ancestry would be 
forgiven because his services were required in the 
rearmament programme. He declined the invita
tion, expressing the hope that Herr Rust would 
succeed within ten years in benefiting the German 
universities as much as he had benefited the 
American universities within one year. It is 
rumoured that a certain institution not far from 
Cambridge has considered the advisability of 
erecting a tablet in gratitude for the bene
factions bestowed on it by the results of the 
new National Socialist regime. The pages of 
N a t u r e  itself almost each week show how 
much o f the learning and talent that was threat
ened with extinction in Germany in 1933 has 
been preserved through the agency o f bodies like 
this Society.

In the gloomy pages o f the history o f the 
German universities in the last four years, this 
work o f the Society for the Protection o f Science 
and Learning stands out in happy relief. The 
Council asks for continued support for its activities 
and hopes that many will associate themselves 
with the work by becoming members o f the 
Society. Few subscriptions to societies can show 
such good profit as a guinea membership sub
scription to this Society, which is trying to protect 
science and learning.

July 31, 1937
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Star-Begotten :
a Biological Fantasia. By H. G. Wells. Pp. 
vii+199. (London: Chatto and Windus, 1937.) 
6s. net.

TT  is always interesting to see what a scientific 
fact will look like after Mr. Wells’s imagination 

has been let loose on it. The facts on which this 
book is based are that particles or photons of high 
energy provoke mutation, and that such particles 
and possibly photons are reaching our planet from 
outside. What if  some intelligent extra-terrestrial 
beings, perhaps on Mars, are treating us as we 
treat Drosophila ? I f  these beings are as benevolent 
as they are powerful, may we not expect that our 
mutations will be o f a desirable character, and that 
the mutants will reform the world ? So Mr. Wells’s 
characters argue. Two thousand years ago Virgil 
was writing :

“ lam noua progenies coelo demittitur alto”  ; 
and it is widely believed that his prophecy was 
fulfilled. Wells predicts not a single saviour, but 
millions of messianic mutations.

It is worth while pointing out why such a 
theory, even if there were some evidence for it, 
would be unacceptable. First, as Wells himself 
remarks, the cosmic radiation is undirected. As 
a theme for his next story, I  offer him the radiation 
o f about 15 metres wave-length which Jansky 
found to be reaching our planet from the hub of 
the universe, or rather o f our galaxy, in Sagittarius. 
Secondly, spontaneous mutation has a fairly high 
temperature coefficient, and therefore cannot well 
be due to radiation. Muller discovered this fact 
before he showed that X-rays are more effective 
than heat in provoking mutation. But radiations 
are news, and temperature coefficients are not, so 
the discovery is generally ignored. Finally, cosmic 
radiation obeys (if one may use such a word) the 
uncertainty principle, so even a superhuman 
marksman aiming at particular genes in human 
nuclei could scarcely expect much success. It is 
interesting that temperature fluctuations are 
equally uncontrollable, so that at present we have 
no method which promises anything better than 
a random provocation o f mutations, most o f which 
are harmful.

Why, we may ask, has our author chosen this 
particular theme ? Many o f my younger con
temporaries, in Flecker’s words,

“ Take no more solace from the palm-girt Wells” .

I think they are wrong. He still represents an

R a d i a t i o n

important tradition, he is a great stylist, and 
the workings o f his mind are most instructive. 
“ Star-begotten” , like Stapledon’s “ Last and First 
Men”  and “ Odd John” , but unlike his recent “ Star- 
Maker” , despairs o f existing humanity, and de
mands beings o f innate endowments superior to 
our own to deal with the present crisis of civiliza
tion, which it sketches in brilliant phrases. The 
author is obviously sceptical o f the remedies which 
he and others have propounded. “ Haven’t all 
civilised men nowadays the feeling of being 
dilletantes on a sinking ship ?”  asks one of his 
characters. So with unconquered optimism he 
puts forward a panacea which he knows to be 
fantastic.

Some o f the undercurrents of Wells’s thought 
are indicative. He is strongly anti-communistic, 
but he cannot help being influenced by communist 
ideas. Thus he uses the word ideology, and on 
p. 165 we find a phrase about mad dogs which 
perhaps owes something to a speech o f Vishinsky’s 
at the first trial o f Trotskyists in Moscow. Many of 
his phrases remain apposite if the letter ‘x ’ is 
substituted for ‘t ’ in Martian. Making this sub
stitution, we read “ At the onset of a strange way 
o f living we bristle like dogs at the sight of a 
strange animal. He hated these Marxians as soon 
as he thought o f them. He could not imagine 
that their interference with our nice world could 
be anything but devastating” . Another character 
is more tolerant. “ And now these new creatures 
from outside, these creatures called Marxians, are 
coming on board our drifting system. With their 
hard clear minds, and their penetrating unrelent
ing questions stinging our darknesses as the stars 
sting the sky. Are they going to salvage us ? 
Shall we let them if they can ?”

Whether or not the Marxians have correctly 
diagnosed the cause o f our present distresses, it 
is clear that evolutionary processes, either natural, 
or directed by terrestrial or celestial eugenists, are 
most unlikely to end them. The time-scale of 
evolution is altogether longer than that of history ; 
and we probably have not many years, let alone 
generations, to save our civilization from collapse. 
I f  this book encourages a single reader to think, 
even for one moment, that any natural or super
natural process will take the place o f human 
effort and human thought, then it is a bad book. 
But if it is read as a record of conversations 
between rather worried intellectuals, it is not only 
an excellent piece of writing, but also a valuable 
historical document. J. B. S. H.
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The Dilemma of Contemporary Linguistics

Infant S p e e c h : a S tudy of th e Beginnings

of Language
By M. M. Lewis. (International Library of 
Psychology, Philosophy and Scientific Method.) 
Pp. xii +335. (London : Kegan Paul and Co., 
Ltd., 1936.) 12s. 6d. net.

MR. LEWIS introduces his excellent study of 
infant speech somewhat dramatically by 

reminding us how, exactly half a century ago, 
May Muller’s saying “ No thoughts without words” 
left linguistic studies somewhat in the air. To 
some, the aphorism went too far ; to others not 
far enough. For the psychologist it was going too 
far, for obviously symbolic thought without words 
does occur. Linguistically it did not go far enough, 
for words mean more than ideas, and in their 
most important function they are as much a 
form of human action as any type of bodily 
behaviour.

To-day, linguists are faced by a similar 
dilemma. Once we recognize with Mr. Lewis that 
“ language is a form o f activity, a mode of human 
behaviour, perhaps the most important”  (p. 5), 
the question arises : Can we treat language as an 
independent subject of study ? Is there a legiti
mate science o f words alone, of phonetics, grammar 
and lexicography ? Or must all study of speaking 
lead to sociological investigation, to the treatment 
of linguistics as a branch of the general science of 
culture ? I f  the earliest and most fundamental 
function o f speech is pragmatic— to direct, to 
control and to correlate human activities— then 
obviously no study of speech except within the 
“ context o f situation”  is legitimate. The distinc
tion between language and speech, still supported 
by such writers as Biihler and Gardiner, but 
dating back to De Saussure and Wegener, will 
have to be dropped. Language cannot remain an 
independent and self-contained subject o f study, 
once we recognize that it is only the general norm 
o f human speech activities. Finally, we shall have 
to decide whether, with some recent German 
psychologists, we have to assign three separate 
functions to speech : the expressive, the evocative, 
and the representative ; or whether we must be 
satisfied with the admission that speech has only 
one main function, that of pragmatic control, o f 
co-ordinating human action ; while all the other 
manifold uses and aspects o f language are 
derivative.

The dilemma o f contemporary linguistics has 
important implications. It really means the

decision as to whether the science of language will 
become primarily an empirical study, carried out 
on living human beings within the context of their 
practical activities, or whether it will remain 
largely confined to deductive arguments, consisting 
o f speculation based on written or printed evidence 
alone. The first view would insist on drawing the 
material of linguistics from the observation of 
infant speech, from the study o f pathological 
phenomena in aphasia, from fieldwork on the 
actual use o f language by the various strata of 
civilized society, and among so-called primitive 
peoples.

The grammarian and the lexicologist may have in 
future to abandon their comfortable, two-dimen
sional world of parchment and paper, and either 
go into the field, or else rely on material docu
mented not only by words, but also by those 
aspects o f human life, activity, and social organiza
tion by which the use of words is determined. The 
present reviewer, like most modern anthropologists, 
would plead for the empirical approach to lin
guistics, placing living speech in its actual context 
of situation as the main object o f linguistic study.

Mr. Lewis is not too dogmatic in the excellent 
theoretical introduction to his book. He gives 
there an impartial summary o f most modem 
theoretical work. He himself, however, takes the 
empirical view that “ the main function of language 
in human life as the mediator between man and 
man”  must be taken as the guiding principle in 
any linguistic inquiry.

A  cavilling critic might note some omissions in 
his choice o f authorities. The absence of any 
reference to the work of Philipp Wegener, one of 
the forerunners of the modern movem ent; or to 
the American psychologist, G. H. Mead, who 
perhaps was the first clearly to formulate the 
principles o f pragmatic symbolism ; the relatively 
small space given to the work of Jespersen and 
Piaget ; and the omission o f John Dewey’s most 
important contribution, that is, o f Chap, v  in 
“ Experience and Nature” (1925), might be remedied 
in a future edition. On one or two formal matters 
I should like to suggest also an amendment. Thus 
to state that “ speech is an instrument, a tool”  is 
not, as the author supposes, a useful simile, but, 
like all analogies, an unnecessary handicap. 
Speech, obviously, is not a tool, but a habit, a 
standardized type o f activity o f the human 
organism. It is, therefore, not to be classed with 
the material products of man, but rather with the 
other modes o f active human adjustment to the



N A T U R E 173

environment and to the mechanisms o f culture. 
Again, Mr. Lewis speaks of “ language as an 
institution” . Whatever meaning be given the 
word ‘institution’ , the label again brings language as 
a fixed product into the realm o f material achieve
ments and leads us away from the study o f speech 
customs within the living context o f human 
activities.

But these are minor criticisms, and they are 
found only in the theoretical preliminaries o f Mr. 
Lewis’s treatise. When he comes to work, and 
enters his empirical laboratory, all the minor 
misconceptions vanish. Throughout, he studies 
the child’s speech habits within the circumstances 
in which they occur. He conducts, in fact, all 
his observations, in the only admissible manner : 
he investigates speech and not language; 
and investigates it, not as a detached, purely 
linguistic transfusion o f meaning, but as a means 
o f action on adults by the child and conversely 
the influence o f speech and other activities of the 
grown-up on the child.

This makes the author recognize that to regard 
the child’s spontaneous utterance as merely 
‘expressive’ in its function is erroneous. In fact, 
through the whole range o f the author’s observa
tion, the distinction between ‘expressive’ , ‘evoca
tive’ and ‘representative’ falls to the ground. Mr. 
Lewis’s results show that the only correct treat
ment is to study the total situation : the vocal
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act of the child, which is linked up with the 
circumstances ; and the reactions of the adults 
which respond to the child’s pre-linguistic activity. 
The meaning o f such a vocal act can only be 
defined as the change produced by the child’s 
utterance in mobilizing its social environment, and 
making the adults obey its wishes. Obviously, an 
utterance like this is at the same time expressive, 
in that it corresponds to the child’s feelings of 
discomfort or anxiety ; it is representative, in so 
far as it is linked up with the situation ; and it is 
evocative in so far as it makes the elders respond 
to the child’s utterance. “ Throughout all this the 
child will tend to use his cries more and more as 
an aid to the rest o f his behaviour, and even as a 
substitute for it. . . .”  In other words, from the 
very beginning, the human being uses his voice in 
prearticulate and later on in an articulate sense, 
in order to achieve, through the assistance given 
him by others, what he cannot do through his own 
bodily activity.

The work of Mr. Lewis is in many ways a great 
advance on all previous experimental studies on 
child speech and a valuable contribution to the 
theory of language. In his use o f older sources, he 
is judicious, critical and comprehensive. In the 
setting of his own observations, he has taken his 
inspiration from the most scientific, that is, the 
most empirical point of view in modern linguistics.

B. M a l i n o w s k i .

Elementary Chemistry and its Presentation

N ew  Practical C h e m istry :
Fundamental Principles applied to Modern Life. 
By Prof. Newton Henry Black and James Bryant 
Conant. Pp. xi+621. (New York : The Macmillan 
Co., 1936.) Is. 6 d.

N ew  L aboratory Experim ents in Practical 
C hem istry
To accompany Black and Conant’s “ New Practical 
Chemistry” . By Prof. Newton Henry Black. 
Pp. x+193. (New Y ork : The Macmillan Co.,
1936.) 5s.

r U  HESE are welcome and important additions 
A to the large number o f text-books which deal 

with the fundamental principles of chemistry and 
their mode of presentation. Anyone still uncon
vinced that a knowledge o f the fundamental 
principles of an ever-expanding science and some 
of their applications may not be a part of a general 
education might do well to make a detailed study of

these books, one o f the authors of which is a 
distinguished organic chemist, well known in 
Great Britain, and president of Harvard Uni
versity.

Much difference o f opinion exists among those 
occupied with the teaching of elementary chemistry 
concerning the method o f presentation. Unlike 
the authors, some prefer to adhere, so far as possible, 
to a more or less historical method, and to leave 
any consideration of the developments of the 
subject during the last twenty-five or thirty years 
to a later stage of the student’s training. This has 
the disadvantage that the student who does not 
continue the more detailed study o f the science has 
little knowledge of the structure o f the atom, by 
which the properties of the elements and the 
structure and properties o f chemical compounds 
are more adequately explained.

The presentation of the fundamental theories 
and facts o f chemistry by the authors is excellent. 
Perhaps, at times, it is too didactic, and formulae
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o f compounds are stated before any description 
o f the compounds is given. This might cause 
difficulties for the student who reads without the 
guidance o f a teacher. But the books are not 
intended for home reading. Even the title o f the 
larger volume, dealing with the more theoretical 
side o f the subject, indicates that chemistry is a 
practical science, and the companion volume gives 
a comprehensive series o f experiments to be carried 
out pari passu with the theoretical instruction. 
These not only include qualitative and quantitative 
exercises o f the usual type prescribed for the 
beginner, but also experiments on soil testing, 
colloids, textile fibres, blue prints, dyeing, paints, 
food components o f milk and identification of 
simple compounds. An elementary knowledge of 
such subjects might be frowned upon as being too 
technical to form part o f general education; but 
it does provide possible stimuli on which later 
interest, whether for profit or leisure, may depend. 
It is no mean achievement to give such information 
without in any way sacrificing the accurate pre
sentation o f the essential facts and theories of 
chemistry.

It is rare to find elementary text-books so 
stimulating as these, and they would be unique 
if they were entirely free from faults. Some 
chemists would not agree with the authors’

explanation of the apparent dual valency of 
phosphorus, and perhaps many teachers would 
hesitate in the first year of a student’s training to 
give so detailed an account o f Bohr’s theory of 
spectra. From the teacher’s point of view, 
however, it is important to realize that the 
authors show it can be introduced without much 
difficulty.

The authors state that they have" enriched the 
treatment by exceeding the factual requirements 
of the College Examination Board” . It is to be 
hoped that this is the case, because the books are 
so comprehensive in subject-matter. This ranges 
from the early history of the science to atomic 
structure, from the “ New Periodic Law” to radio
activity and transmutation o f the elements, and 
from coal and oil to dyes, paints and vitamins. 
All these are apparently to be studied in one year, 
and presumably the student takes other subjects 
besides chemistry. Perhaps American students, 
for whom the books are primarily written, work 
harder than British students. Even if  the user 
of these books is merely a candidate for a college 
entrance examination, he is fortunate in having 
the fundamental theories and facts o f chemistry 
and some o f their applications presented to 
him in so fascinating a manner.

Charles S. Gibson
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Operational Symbolism in Mathematical Analysis

The Theory of Linear Operators:
from the Standpoint o f Differential Equations of 
Infinite Order. By Harold T. Davis. (Monograph 
o f the Waterman Institute o f Indiana University, 
Contribution No. 72.) Pp. xiv +628. (Blooming
ton, Ind. : The Principia Press; London:
Williams and Norgate, Ltd., 1936.) 35s. net.

r I AHE modern philosophy of physical science 
leans strongly to the view, so well expressed 

by a recent writer, that the concept is synonymous 
with the corresponding set of operations. The idea 
o f mechanical imagery advocated by Lord Kelvin 
is thus being replaced by the notion o f an opera
tional process which accordingly presupposes the 
existence o f a law o f transformation. To mathema
ticians, this aspect has long been the subject of 
profound study, but not until comparatively 
recently has the idea permeated the theoretical 
domain o f science.

The formal theory o f operators is generally con
sidered to have originated with Leibniz and 
Lagrange, whilst in Great Britain the subject was 
mainly stimulated by George Boole, who clarified

our fundamental ideas in both logic and mathe
matics. Then came the generatrix calculus which 
Laplace made the basic method o f his “ Theorie 
analytique des Probability A  further stage in 
the development o f operational methods arose 
from researches in electrical communication, out 
o f which came the once-spurned operational 
calculus of Oliver Heaviside, a self-taught mathe
matical man o f science. Finally, Yolterra and 
Fredholm laid the foundations of the theory of 
integral equations and, later, the calculus o f forms 
in infinitely many variables out o f which, from the 
modern study o f the quantum mechanics and the 
properties o f electrons, has sprung the matrix 
calculus.

These main divisions o f the theory o f operators 
are all discussed with some detail in Chap, i of 
the volume under review, which was written, as a 
result o f considerable research, to provide an 
outline o f the theory o f linear operators and its 
manifold applications to general types o f linear 
functional equations. The volume is published as 
a monograph of the Waterman Institute o f Indiana 
University, and surveys the theory o f linear
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operators from the point of view of the theory of 
differential equations of infinite order.

The development centres round the generalized 
differential operator. Several chapters are devoted 
to the definition and properties o f operators, 
namely, particular operators, operational multi
plication and inversion, grades defined by special 
operators, etc. Some very interesting examples 
are given in this section illustrating the applica
tion o f operational processes. These include such 
important problems as the development of the 
disturbing function in planetary motion involving 
Newcomb operators ; the propagation o f electro
magnetic waves in which Silberstein’s elegant 
operational solution is used, and finally the 
propagation o f population by fission, to which the 
operational method of Rawles is applied. Chapters 
vi and vii are devoted to differential equa
tions o f infinite order with constant coefficients, 
and linear systems treated by the Heaviside 
calculus.

Illuminating chapters then follow on the 
Laplace type of equation o f infinite order, in which
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the coefficients are polynomials of bounded degree ; 
the generalized Euler equation of infinite order ; 
Euchsian operators o f infinite order, and the 
Volterra and Fredholm integral equations o f 
infinite order, in which a full description of 
Lalesco’s theory is given. The closing chapter is 
devoted to the theory o f spectra and, after giving 
some important theorems on matrices concerning 
transformations, identities and Hermitian, the 
author proceeds to discuss the equivalence o f the 
theories o f quadratic forms and integral equations 
and, finally, some general considerations on the 
continuous spectra o f quadratic forms.

Throughout the text, which is very clearly 
written, many applications to science have heen 
indicated, and an extensive bibliography is pro
vided at the end for further reading. Those 
interested in the subject will be grateful to have, 
within one cover, so complete an account o f the 
new operational symbolism which has become one 
o f the important methods o f extending the domain 
o f mathematical analysis.

F. G. W. B.

A Text-book of Aerodynamics

Elements of Practical Aerodynamics 
By Prof. Bradley Jones. Pp. v+398. (New Y ork : 
John Wiley and Sons, Inc. ; London: Chapman 
and Hall, Ltd., 1936.) 18s. 6d. net.

/VS the author claims in the preface, this is a 
student’s text-book of American origin, and 

as such is an admirable exposition o f the subject. 
It gives worked-out examples in the text and 
further examples for the student at the end of 
each division. This is a principle that has always 
been advocated by educationists, but seldom 
followed by writers o f books on aeronautical sub
jects up to the present day.

The author states, apparently as a recommenda
tion, that he has avoided the use o f the calculus 
except upon two occasions. It is a little surprising 
to find fear o f this branch of mathematics in any 
modern scientific book, more especially one ex
pressly written for students, who surely must be 
beyond the study o f such elements o f it as 
would have been necessary in such a book before 
they even reach the stage o f studying aero
dynamics.

The first few chapters, dealing with the aero
dynamics of the aeroplane, are extremely clear 
and lucid, hut they should have been followed by

the chapters on stability, control, etc., so as to 
read as one continuous argument. One would 
like to have seen more on skin friction, laminar 
and turbulent flow, and such matters, treated as 
lucidly as the rest o f the aerodynamics in these 
chapters.

The chapter on stability infers that lateral 
stability is less difficult a subject than longitudinal 
stability, a statement with which few aeroplane 
designers will agree. The mathematical considera
tion of it in theoretically undisturbed air may be, 
but tliis is only the introduction to the real practical 
problem with disturbed motion.

The second half of the book is made up of accurate, 
but quite inadequate, chapters on subjects such 
as materials, instruments, meteorology, ‘avigation’ 
(American for aerial navigation) and aerostatios. 
These are good, so far as they go, but are very 
elementary in character, and out o f balance with 
the treatment of the subject-matter o f the earlier 
chapters.

In general, this is a book that should appeal to 
students in Great Britain, to be taken as additional 
reading, giving a rather different American outlook 
on the subject. Now that we have adopted the 
same units as used in the United States, it will be 
less confusing to the beginner.
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Death from the Skies:
a Study of Gas and Microbial Warfare. By Heinz 
Liepmann (with the scientific assistance of Dr. 
H. C. R. Simons.) Translated from the German by 
Eden and Cedar Paul. Pp. 286. (London : Martin 
Seeker and Warburg, Ltd., 1937.) 6s. net.
T h e  author of this sensational book claims to have 
received information from certain authoritative 
sources which it would be inexpedient for him to 
acknowledge ; but there seems to be nothing new in 
his disclosures, and all the probable war gases which 
he lists as “pre-eminently suitable” can be found in 
any of the books that have been published on this 
subject. He believes that “ hundreds of millions” 
will perish from gas in the war that is to come. “ Just 
a minute or two of a hideous struggle for air, and then 
death—lucky, perhaps, if it is over so quickly. In 
former days men condemned to death were at least 
given time for a prayer. Not these, not these. They 
groan, they scream, they suffocate, they die.”

We hear again of the same old gas bomb which, 
falling in Piccadilly Circus, would destroy all life 
between Regent’s Park and the Thames; and 
amongst the “authorities” on whom he depends he 
even includes an entry in a record of the German 
Patent Office. He comes to the conclusion “ that 
there is no protection against poison gas. Anyone who 
says such protection is possible is a liar.”  Similarly, 
there is no defence against bacteria; and, should war 
break out within the next few months, Germany will 
wage bacterial warfare, and we may expect glass flasks 
filled with cultures and contaminated rats dropped 
from aircraft by means of small parachutes.

The author is mistaken in saying that the British 
General Headquarters undertook costly chemical 
experiments before the outbreak of the Great War 
in the expectation that poison gas would be used. 
He is also misinformed in supposing that no known 
gas mask can protect against blue cross gas ; and 
quite wrong in describing the Chemical Warfare 
Research Committee as a joint Allied organization, 
and in stating that (the British) General Thuillier 
succeeded (the French) General Curmer as head of 
the French State Commission for Gas Service. His 
description of the present condition of Germany is 
quite the most interesting part of the book— “a 
poverty stricken and dangerous land, a focus of 
unrest for Europe, in imminent danger of exploding 
—the explosion being prevented only by a reign of 
terror unexampled in history” . Hitler, he thinks, 
will inevitably embark on expansionist adventures, 
and a decisive struggle between Britain and Germany 
must occur. C. H. F.

The Journal of the Institute of Metals
Vol. 69. Edited by G. Shaw Scott. Pp. 323 +  22 
plates. (London: Institute of Metals, 1936.) 31s. 6d. 
I n  September last year, the Institute of Metals held 
its autumn meeting in Paris, and this volume includes 
the sixteen papers presented on that occasion, 
together with the Autumn Lecture on “ The Scientific 
Organisation of Works”  by Prof. Pierre Chevenard, 
scientific director of the Socicte de Commentry,

Fourchambault et Decazeville. This lecture is a 
remarkable and convincing account of the successful 
application of scientific methods throughout a large 
industrial concern.

A considerable proportion of the papers published 
in this volume deal with the alloys of aluminium ; 
M. Gauthier describes the effect on the conductivity 
of super-purity aluminium of additions of those 
elements which may occur as impurities in com
mercial aluminium ; Mr. N. D. Pullen presents an 
account of a new treatment for the production of 
reflecting surfaces on aluminium, while Prof. Portevin 
and Dr. Bastien treat the property of forgeability 
in a fundamental manner.

A lengthy paper by Atkinson and Raper provides 
up-to-date metallurgical information on the six 
metals of the platinum group, while Northcott 
discusses veining and sub-boundary structures in 
metals. Other papers deal with the creep of tin and 
tin alloys, fluxes for use in soldering, and the con
stitution of the alloys of cadmium and tin and of 
indium and lead.

Statistical Year Book, 19 3 7 , of the International Tin 
Research and Development Council 
Pp. 206. (London : International Tin Research and 
Development Council, 1937.) 6s.
T h e  International Tin Research and Development 
Council has carried out a useful task in issuing a 
comprehensive statistical year book, which deals not 
only with production and trade but also with the 
varied aspects of consumption. The use of tin in the 
automobile industry on one hand (8 per cent of 
the total world consumption) and in the canning 
industry on the other (50 per cent of the total) are 
indications of the widespread importance of this key 
metal. In spite of this, the production is very 
localized and about 85 per cent of the output comes 
now under the control scheme. Of the total world 
output in 1936 of 179,600 long tons, Malaya produced 
66,806 ; the Netherlands East Indies 31,646 ; Siam 
12,678 ; Bolivia 24,074 ; Nigeria 9,529 and China 
10,664 tons. The greatest consumer, the United 
States, had a home production (including Alaska) of 
87 tons, and the great European users have similarly 
tiny supplies only. L. D. S.

The Technology of Aluminium and its Light Alloys 
By Prof. Dr. Alfred von Zeerleder. Translated from 
the second German edition into English by A. J. 
Field. Pp. x +  301. (Amsterdam : Nordemann
Publishing Co. ; London: Crosby Lockwood and
Son, Ltd., 1936.) 21s. net.
T h e  original German edition of this book was pub
lished in 1934, and a second edition was found 
necessary in less than twelve months. From this 
second edition Mr. Field has prepared the present 
translation, and has also brought the text rather 
more up to date. The book gives in condensed form 
the essentials of the working of ahiminium and its 
alloys, the object being to bring home the merits 
and possibilities of aluminium to a wide circle of users 
and potential users. This purpose it fulfils admirably.
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Greenland Culture. (2) The Eskimo*

'p H K E E  reports issued recently by the Com-
A mission for Scientific Research in Greenland 

deal with the culture o f the Eskimo in East Green
land.

(1) Kangerdlugssuak District. An expedition of 
the Scoresby Sound Committee, of which Einar 
Mikkelsen was in charge and Magnus Degerbol 
responsible for the archaeological investigation, 
examined the coast from Cape Dalton to Kangerd
lugssuak, an area o f great interest, as it is situated 
between the Angmagssalik Settlement in the 
south and the former Eskimo area o f settlement 
in north-eastern Greenland from Scoresby Sound 
northwards. Before 1932, this region had been 
traversed only by the Amdrup expedition o f 1900, 
which found a number o f deserted Eskimo habita
tions, graves, tent-rings, etc., at the mouth of 
Kangerdlugssuak, but no remains from Kangerd
lugssuak to Scoresby Sound, nor north o f Cape 
Dalton to Dunholm, where, however, Eskimo 
remains existed. The present expedition confirmed 
this result, and it was only at Miki’s Fjord, a few 
kilometres east of Kangerdlugssuak, that it was 
possible to prove former habitation. An inference 
that Irminger’s Fjord was once the site of a habita
tion has later (1935) been proved to be correct.

Miki’s Fjord is well suited to habitation. Here 
a ridge runs north-south, with terraces sloping to 
the south. A  firm rocky ledge affords room for 
movement and building, with easy access to the 
sea. The only drawback is an absence o f fresh 
water. On this terrace were five sets o f house 
ruins, at different levels, the lowest being the 
largest and best preserved, though there is reason 
to believe that the smaller were parts only of 
houses originally larger. All the houses, with one 
exception o f indeterminate shape, were rectangular. 
The objects found in the houses were essentially 
of the same culture period, and belong to the 
Inugsuk culture. The number of skeletal remains 
found in the house, together with the secondarily 
formed small houses, suggests that the population 
did not emigrate, but perished in their homes, 
possibly from malnutrition due to a lack of 
vegetable food. Animal food was evidently plentiful.
in ? T ? U.” d cT<Mnmittee's 2nd East Greenland Expedition1932 to King Christian IX  s Land—The Former Eskimo Habitation 

fcli®Aa,ngerdlugssuak District, East Greenland. By Magnus Degerbol 
(Meddelelser om Gronland, Bind 104, Nr. 1 0 .) Bp. 484-1 plate. 2 .5 0  kr! 

\  ̂ (l1uIe*Kxpcdition til Sydostgranland 1931-33—The Former 
ktao Settlements on Frederik V i’s Coast. Bv Therkel Mathiassen 

(Meddelelser om Gronland, Bind 109, Nr. 2.) Pp 58 2 50 kr

“  " k4 »  0^ ™  (Kobenhavn : C. A. Reitzels Forlag, 1936.)
The first article appeared in Nature o f July 10, p. 52.

A woman’s grave found on a small headland is one 
o f the largest grave finds in Greenland, and contains 
several objects not known from other finds. An 
entirely new element, not previously known in 
Eskimo culture, is eighty-four beads, small white 
circular disks o f mussel shell, while a needle case 
containing two needles o f walrus ivory is the first 
example o f a bone sewing needle from Greenland. 
An explanation put forward by Th. Mathiassen of 
the distinctive character of certain o f the cultural 
objects is that the length of occupation gave rise 
to independent development.

The character o f the remains and deposits shows 
that the occupation was one of considerable length. 
Immigration probably took place at the end o f the 
fifteenth, or beginning of the sixteenth, century ; 
and occupation, it is thought, may have lasted 
until so late as the eighteenth century.

(2) Frederik VFs Coast. An expedition in 1931— 
33, o f which Knud Rasmussen was leader, made a 
study of former Eskimo settlements on this coast 
between Prince Christian Sound on the south and 
Ikerssuaq, the boundary of the Angmagssalik 
district, on the north, with the purpose of deter
mining the number and character o f the Eskimo 
settlements which were known to exist, but of 
which exact information was lacking. As many 
settlements as possible were inspected, and a few 
excavations were made. From all sources, including 
those already in print, as well as from information 
received, three hundred and eighty-two settle
ments were recorded in eleven regions. In 1931 
Erik Holtved excavated eleven house sites, pro
ducing seventy-two artefacts, and in 1932 Th. 
Mathiassen excavated twenty-one ruins, producing 
526 specimens.

The house types fall into the following cate
gories : (1 ) small, rounded, and much overgrown 
and flattened-out houses; (2 ) small, four-sided, 
partly flattened-out houses ; (3) large, four-sided, 
partly overgrown houses ; (4) houses known to 
have been inhabited in the nineteenth and 
twentieth centuries.

The most important site investigated was 
Ruinnsesset on Skjoldunge Fjord. Here Knud 
Rasmussen discovered a great house complex. 
From this site alone 329 specimens were obtained.

In regard to the character and succession of 
cultures, it would appear that the earliest house 
ruins on this coast are probably contemporaneous 
with the earliest houses in Angmagssalik, and 
belong to the end of the fourteenth, or beginning 
of the fifteenth, centuries. They are small, round,
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and dug down into the ground, with poorly built 
walls, paved floors, sunk passages and often a 
cooking extension. Sometimes two or three are 
built together, forming a clover-leaf shaped com
plex. Their culture shows evidence o f some 
whaling. There are no glass beads. The culture 
is o f the same type as the Angmagssalik, and 
belongs to the Inugsuk culture.

The seventeenth-eighteenth century house, of 
which sixty small, and seventy-seven large, were 
seen, is distinctly four-sided. At first sm all; later, 
in the eighteenth century, it becomes the large 
common house, which seems to have been intro
duced by a migration from the west coast, reaching 
as far as Angmagssalik. Houses o f this type were 
seen at fifty-one settlements. The culture is par
ticularly well displayed in the finds from Ruin- 
nsesset. It is derived from the contemporary 
South-west Greenland culture, but with a special 
south-east coast stamp. This find is given a 
special character by the many drilled seal jaws.

Fifty-six houses on this coast are known to have 
been inhabited in the nineteenth century, or later. 
Records of this period were made on the voyage 
by W. A. Graah in 1829-30, when 536 Green
landers lived here in summer. The movement to 
the west coast had already begun, the last south
eastern moving to the southern part of the west 
coast in 1900. At the present time, it is visited 
occasionally only for sealing.

(3) Julianehaab District. In the course of an 
expedition sent out by the Commission in 1934 a 
comprehensive survey was made of the Julianehaab 
district, the most southerly part o f Greenland’s 
west coast, and its most fertile and thickly popu
lated area. It forms a connecting link between 
East and West Greenland, and was the site o f the 
principal Norse settlement. The main interest of 
the expedition was the investigation o f early 
Eskimo settlement, of which very little systematic 
knowledge was previously available.

It is now known that there are two hundred 
and forty-six places in the district where there 
have been Eskimo winter settlements. Of these, 
one hundred and thirty were visited. Excavation 
was possible on four sites only. Here fifty-six 
house ruins, four hundred square metres of midden, 
and twenty-three graves were examined, pro
ducing 1,808 specimens and fifty-seven skeletons. 
The house types are an early group of round or 
rounded small houses, sometimes two or three 
built together with a common passage ; two types 
of the seventeenth-eighteenth century, distinctive, 
rectangular with a high stone wall and a sunken 
passage at right angles to the house, large ; but 
the later type sm all; and fourthly, the nineteenth 
century house, small, rectangular, with high stone 
and turf walls and a passage in prolongation of the

longitudinal axis, often with a bend and not 
sunken, and with a kitchen or storehouse as an 
offset in the angle. This last is the type now in 
use, though it is being displaced by wooden houses.

The conditions for the preservation o f cultural 
objects in the Julianehaab district are adverse in 
the extreme, owing to the succession o f frost and 
thaw and the percolation of water. As a result 
o f this, most of the ruins contained no bones or 
wood.

In the houses of the earliest type, most o f the 
objects are o f the kind known from other sites in 
Greenland and belonging to the Inugsuk culture. 
Among the most interesting and important were 
the lamps, which by their varying form afford a 
guide to chronology. Those with wick-ledge or 
knobs are a characteristic type of the culture. A 
number o f objects of Norse origin probably repre
sent spoil from the houses of the Norse settlement, 
which were deserted when the settlement decayed 
soon after the first appearance o f the Eskimo in 
1379. The earliest Eskimo culture o f the District 
may be dated as lying within the period 1350- 
1650. Early settlement was invariably, so far as 
observed, half-way up the fjords, the situation 
most favourable for ice hunting. The principal 
quarry, as shown by the bones from the sites, was 
the seal, but the caribou and the whale were of 
importance.

The finds of cultural objects from the seven
teenth-eighteenth century houses do not differ 
essentially from finds from other parts o f Green
land. Glass beads were found in most of the ruins, 
but in no great numbers. The principal varieties 
are the large opalescent, the large facetted— blue, 
yellow and colourless— a large black, a large 
rather flat dark blue, and a cylindrical bead, red 
with white longitudinal stripes. Although the 
culture as a whole compares with that of West 
Greenland, it has in its harpoon-heads, arrow
heads and lamps an older stamp, as indicative of 
an out-of-the-way situation. The same old- 
fashioned types are recognizable at Angmags
salik, the similarity appearing in a relatively large 
number o f objects, such as salmon spear, fish 
hooks, pendants, etc. The animal bones show that 
sealing had been the principal occupation ; but 
the inhabitants also hunted whales, caribou, 
white-whales, bears, foxes and fowl. In certain 
periods there have been many fish, especially cod. 
There is also a surprisingly large number of dog 
bones, but no proof o f sledge traction.

The development o f the kayak, and the con
sequent increased utilization of sea locomotion for 
hunting and fishing, led to a diffusion of settle
ment, the number of small settlements increasing 
markedly. In the following period of the nineteenth 
and twentieth centuries, however, the number of
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small settlements declined, and large settlements 
again prevailed, in order that the population might 
be near the centres of commerce and industry, 
which grew up with European settlement. The 
introduction o f wooden houses put a further 
check on the nomadic habits of the people.

The mummy caves at Querrortut were also 
investigated. Though much disordered by a 
previous party o f archaeological investigation, 
remains of desiccated bodies were found, which 
may be attributed to interment and not to in
carceration and death from starvation. The 
occurrence o f grave goods points to the pagan 
period, and tentatively a sixteenth century date 
is assigned.

Summarizing his survey o f prehistoric Eskimo 
culture in Greenland, Dr. Mathiassen reconstructs 
their ethnic history by attributing to them an 
origin in arctic Canada, whence they came about 
a thousand years ago, with whale-bone houses 
and the Thule culture, to settle in the Cape York 
District. Thence they passed southward over 
Melville Bay to northern West Greenland, where 
they remained for several hundred years, en
countering the Norsemen travelling northward, 
and changing the Thule culture into the Inugsuk

culture. In the fourteenth century the growth of 
population forced them to seek new hunting 
fields. South Greenland was populated in the 
course of this century, the Norsemen being over
run. A  group of Eskimo wandered around Cape 
Farewell to the east coast and far to the north 
along the coast. In the seventeenth century Polar 
Eskimo migrated north about Greenland and 
mixed with north-east Greenland’s early popula
tion. Shortly afterwards, West Greenlanders 
reached Angmagssalik, while a small remnant o f 
survivors from the first immigration to the east 
coast at Kangerdingssuaq died out, as also did 
the inhabitants o f north-east Greenland. In West 
Greenland, however, the population grew rapidly, 
helped by Danish settlement; while at Cape York 
there was still a remnant of the old Thule Eskimo, 
helped by a new immigration from Baffinland.

On the general Eskimo problem, Dr. Mathiassen 
expresses the opinion that it cannot be solved in 
Greenland. He is, however, unable to accept K . 
Birket-Smith’s Caribou Eskimo theory, which 
makes Eskimo culture a link in a circumpolar 
inland culture, first created in the central parts of 
arctic Canada. The Thule culture points to 
Alaska and possibly Siberia.

The Halle Academy, 1652-1937

r T ''H E  Kaiserlich Deutsche Akademie der Natur- 
forscher at Halle has recently celebrated the 

two hundred and fiftieth anniversary of the grant
ing o f its charter. In 1652, soon after the end o f  
the Thirty Years’ War, there was founded by 
four physicians, in the Reichsstadt o f Schweinfurth, 
a scientific society under the name of Academia 
Naturae Curiosorum. The principal founder and 
first president, Johann Lorenz Bausch, had studied 
in Italy and become acquainted with the local 
academies o f that day, and especially with the 
Lyncaeorum Academia, now Accademia Reale dei 
Lincei; he was also influenced by the writings of 
Bacon o f Verulam. In 1677 the Emperor Leopold I 
recognized the society as the Academy o f the 
Holy Roman Empire, and ten years later the same 
prince bestowed upon it considerable privileges 
and the title o f Sacri Romani Imperii Academia 
Ccesareo-Leopoldina Natures Curiosorum. Arms 
were granted, with the motto : “ Nunquam
otiosus ; the president and the editor o f the 
ephemerides received golden chains o f office ; 
they and their successors became counts palatine 
of the Holy Roman Empire ; as such they could 
legitimize bastards, confirm the liberation of

slaves and perform other legal functions. They 
could, moreover, confer the titles o f doctor, 
licentiate, master and bachelor, in the faculties o f 
medicine, philosophy and laws ; they could even 
appoint poets laureate. The doctorates so con
ferred were to secure the same privileges as those 
given by the universities. The publications o f the 
Academy were exempted from censorship and 
protected as to copyright.

The Academy has survived the Empire from 
which its privileges were derived ; these privileges 
were never abolished, but their exercise fell into 
abeyance. So did the curious custom, recognized 
in the imperial charter o f 1687, of giving ‘symbolic’ 
names to its members ; thus the first president 
was known as Jason I, his successor as Argo- 
nauta I. Meetings also fell into abeyance, and the 
activities o f the Academy became restricted to the 
publication of a scientific periodical and to the 
administration o f its library and museum. The 
location o f the latter at first changed with that of 
the president, until the Academy became definitely 
established at Halle. Its natural history collections 
have been dispersed, but its library remains rich 
in valuable periodicals, o f which a recently
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published catalogue enumerates some 3,650 items 
(“ Verzeichnis der periodischen Schriften der 
Bibliothek der Kaiserlich Leopoldinisch-Carolinisch 
Deutschen Akademie der Naturforscher, Halle 
(Saale)” , 1937). The most important work o f the 
Leopoldine Academy has been the publication of 
a journal, Miscellanea curiosa medico-physica 
Academice natures curiosorum sive Ephemerides 
Germanicce, started in 1670 and probably the oldest 
scientific periodical. In the eighteenth century 
this valuable journal changed its name to Acta 
physico-medica and then to Nova acta ; in 1932 
a new series, Nova Acta Leopoldina, was 
started.

Various scientific funds have been lost as the 
result o f economic upheaval, but a bequest by 
Christian Andreas Cothenius, the physician of 
Frederick the Great, is still operative ; in accord
ance with it, a medal is from time to time awarded 
for scientific research. A  second medal and a 
research fund was more recently instituted in 
memory o f Auguste Henri Forel, the biologist and 
sociologist.

It will be seen from the above account that in 
modem times the Ceesareo-Leopoldina has received 
no official protection, nor been subject to govern
mental control. It is one o f the oldest of scientific 
societies ; the Royal Society has indeed the older 
charter, the Lincei Academy the longer history, 
albeit not so continuous. The present year is the 
two hundred and fiftieth after the granting o f 
privileges by Leopold I, and this anniversary was 
celebrated at Halle on May 28-30. The com
memoration was attended by representatives of 
numerous universities, academies and societies, 
both German and foreign, who were welcomed in 
the aula o f the University by Prof. E. Abder-

halden, the president o f the Academy, who has 
done much to stimulate its activities. His opening 
address, a historical retrospect, was followed by 
official congratulations from the rector o f the 
University and the mayor o f the city. Then came 
brief speeches on behalf o f the Royal Society of 
London, the Accademia delle Scienze o f Bologna, 
the Accademia dei Lincei o f Rome, the Academies 
of Vienna, Amsterdam, Copenhagen, Tokyo, the 
American Academy o f Arts and Sciences, at Boston, 
the Kartell o f the German Academies (Berlin, 
Gottingen, Munich, Leipzig, Heidelberg), etc. It 
was announced that a sum o f 44,000 marks had 
been collected from numerous donors, to be used 
henceforth as a research fund.

A  very noteworthy lecture was then delivered 
by Prof. Hans Spemann, o f Freiburg, on his recent 
researches concerning the nature o f animal de
velopment. Finally, the Cothenius medal, referred 
to above, was awarded to Profs. Dante de Blasi 
(Rome), Ostertag (Tubingen), Franz Volhard 
(Frankfurt), G. Barger (Edinburgh), Max le Blanc 
(Leipzig), Armin Tschermak-Seysenegg (Prague) 
and Eugen Fischer (Berlin). In the evening there 
was a banquet with a few speeches. Next day 
further lectures were given ; there was an admir
able performance o f an operetta in the municipal 
theatre, and a pleasantly informal reception 
by the Oberburgermeister; the third day, a 
Sunday, was devoted to an excursion in the 
country.

In connexion with this very successful celebra
tion, there have been printed the above-quoted 
catalogue o f periodicals in the Academy’s library, 
and a well-illustrated Festgabe containing 
three historical essays and Prof. Spemann’s 
lecture.

JULY 31, 1937

International Agreement for the Regulation of Whaling

r I AHE International Agreement for the Regula- 
A tion of Whaling, which was published on 

June 23, marks an important stage in the develop
ment o f whaling regulation. It was the work of 
a conference at which eleven Governments 
interested in whaling participated. They met on 
May 24, and sat almost daily until June 8 , when 
the Agreement was signed. The drastic nature 
o f its provisions are eloquent o f the practically 
world-wide conviction that whaling can be saved 
from collapse only if it is rationally regulated : 
while a note under the title “ Final Act” , which is 
appended to the Agreement, indicates that the 
possibility is recognized that actual restriction of

whaling effort may prove necessary if that end is 
to be achieved.

In the early stages of modem antarctic whaling, 
the scale on which destruction o f the whale stock 
was wrought made the need o f regulation apparent. 
The Falkland Islands Government, which con
trolled practically all antarctic land stations, 
gradually built up a system o f regulations and—a 
feature not yet attempted for whaling as a whole, 
restriction o f the number of whaling vessels— 
which, while provisional in character owing 
to lack o f information, may be said to have 
proved adequate until the late ’twenties, when the 
building o f ships capable o f working up the whales
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on the high seas took the main body o f whaling 
into international waters. The Norwegian Whaling 
Law o f 1929 imposed on Norwegian whaling the 
provisions o f the Falklands regulations except 
limitation, and added the power to prohibit 
Norwegian whaling in tropical and subtropical 
waters.

The Geneva Convention o f 1931 followed 
the lines o f the Norwegian law, though without 
provision for closing areas to whaling. This con
vention expressed the maximum to which at the 
time general agreement could be secured. It was 
recognized that whaling, being mainly outside 
territorial waters, could be dealt with only by 
common action, and the inauguration o f inter
national treatment was the first object to be 
attained. The majority o f whaling countries 
adhered to it, and put its provisions into force by 
legislation which, with the increase o f knowledge, 
tended to go farther and to be more definite than 
the convention it implemented. Limitation of 
production was effected by agreements within the 
industry in several recent seasons: but from
various causes these agreements became increas
ingly difficult to reach, and the International 
Conference accordingly became necessary.

Space will not permit o f any detailed account 
o f the measures taken so far, but it will be useful 
to summarize the position in the antarctic when the 
Conference opened, among the countries adhering 
to the Convention. Only baleen (whalebone) whales 
were dealt with. Among these Right whales 
(Balmna glacialis), the numbers o f which had been 
reduced almost to disappearance, were protected 
completely. Protection o f other species was 
partial. It was illegal to kill immature whales, 
or cow whales with calves, and lengths were laid 
down below which for the purposes o f the regula
tion Blue (Balcenoptera musculus) and Pin (B. 
physolus) whales were to be considered immature. 
The number o f whales killed to afford a given 
quantity o f oil was kept as low as possible by 
requiring the utmost practicable utilization o f each 
carcass. The pay o f gunners had not to depend 
merely on the number o f whales shot. Full records 
had to be kept o f the whales killed and the oil 
produced. Other provisions, such as the partial 
protection o f the Humpback (Megaptera nodosa) 
in the Falkland Islands Dependencies, were to be 
found in certain cases.

The agreement now reached affords complete 
protection to the Grey whale, Rhachianactes 
glaucus, as well as to all Right whales. The lengths 
below which Blue and Fin whales may not be 
taken is advanced from 60 ft. to 70 ft. and from 
50 ft. to 55 ft. respectively. The mean size of these 
species in the antarctic at first maturity was 
determined in the “ Discovery”  Investigations as

74 ft. 2 in. for male and 77 ft. 9 in. for female 
Blue whales, and 63 ft. 8 in. for male and 65 ft. 7 in. 
for female Fin whales. The new limit is thus a 
marked approach towards the actual mean size 
at maturity. For the first time, minimal size limits 
were laid down also for Humpback and Sperm 
whales (Physeter catodon) ; namely, 35 ft. in each 
case, this length having a similar relation to the 
size at first maturity o f Humpback and male 
Sperm whales, according to the best available 
information and protecting female Sperm whales. 
Those familiar with the sizes o f the whales taken 
in commercial operations will realize the large body 
o f whales these limits will preserve to reproductive 
size. It may be noted also that the limits will apply 
to shore stations.

The seasons for whaling are restricted. Antarctic 
whaling, that is, whaling south o f 40° S., will take 
place only from December 8 until March 7, though 
there is a short extension for next season only ; 
and no shore station may operate for more than 
six months in the year.

Lastly, pelagic whaling is prohibited over 
enormous tracts o f sea. The whole Atlantic and 
Indian Oceans north o f lat. 40° S. are closed to it. 
as is an extensive equatorial belt o f the Pacific, 
The objects o f this provision are the protection 
of calving grounds and the prevention o f the 
destruction o f whales when in their least pro
ductive condition. It may be possible in the light 
of further information more narrowly to define 
these areas, but their present extent guarantees 
a valuable protection.

The requirements o f furnishing statistics and the 
regulations as to the payment of gunners are as in 
the previous practice of Norway and Great Britain.

The Agreement is for the coming season only, 
but there is provision for its year-to-year extension. 
It has been signed for the Union o f South Africa, 
the United States o f America, the Commonwealth 
of Australia, Germany, the United Kingdom of 
Great Britain and Northern Ireland and the 
Dominions, etc., the Irish Free State, New Zealand 
and Norway. It is to be hoped that other States 
will adhere to the Agreement : in particular, the 
adhesion o f Japan would make its operation 
almost world-wide. The “ Final Act”  appended to 
the Agreement shows that the possible desirability 
o f changes and extensions o f its terms is fully recog
nized, and it is recommended indeed that next 
year, after the experience of a season’s working, 
another conference should be convened to consider 
the Agreement in these respects. A  very welcome 
recommendation is that Governments should take 
powers to regulate the methods o f killing whales. 
There is reason to think that this would be in the 
interests o f both economic working and humani- 
tarianism. J  Q p>
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The Marchese Marconi
''H E  death of the Marchese Marconi from heart 

failure on July 20 deprives us of one who had 
taken the leading part in the development of world
wide communication. It is difficult to exaggerate 
the importance of his discoveries and the great effects 
they will have on the future history of the world. 
For communication purposes, he took the lead in 
helping to abolish space ; and it is to be hoped that 
this, in the course of time, may result in the abolition 
of differences in language and even limitations of 
race. When sound and television are perfected in 
broadcasting, the outcome of early experiments in 
radio, life will surely be made easier for the masses, 
and Marconi’s name will be kept green for hastening 
the advent of this blessing to humanity.

The early history of a great inventor is instructive ; 
and luckily we have many accounts of Marconi’s 
early life. One of the most interesting is the book 
by R. N. Vyvyan, formerly engineer-in-chief to 
Marconi’s, entitled “Wireless over Thirty Years” . 
For many years, Vyvyan was in close personal touch 
with Marconi and took a leading part in the great 
transatlantic transmission experiments.

Guglielmo Marconi was bom in Bologna on 
April 25, 1874, his father being an Italian country 
gentleman and his mother the (laughter of Mr. 
Andrew Jamieson, of Daphne Castle, County Wex
ford, Ireland. He was the younger qf two brothers 
and was privately educated at Bologna, Florence and 
Leghorn. He attended Prof. Rosa’s lectures on 
physics and studied the works of Prof. Righi. He 
was familiar with researches that had been made on 
Hertzian waves. While still a student, he was firmly 
convinced that just as flashes of light can be used 
to send signals by means of a heliograph, so, in an 
analogous way, electric waves could be used for 
signalling.

Marconi’s earliest experiments were made in 1894 
before he was twenty-one years of age. He used an 
induction coil as a Hertz emitter, and, at first, used 
a ball discharger of the type designed by Righi. It 
consisted of four brass balls separated by small gaps, 
immersed in ‘Vaseline’ oil. He connected one terminal 
o f the secondary of the induction coil to a metal 
cylinder elevated to the top of a pole, and the other 
to a metal plate laid in the ground. He thus produced 
an elevated aerial which discharged across the spark 
gap to earth. At the receiving end he erected a 
similar capacity at the top of a pole and connected 
it to earth through a Branly coherer. He improved 
the design of this coherer, making it much more 
sensitive than anything previously made. In 1895 
he employed metal cubes, the length of an edge being 
one foot. With this apparatus he was successful in 
receiving signals up to a distance of thirty metres. 
Doubling the height of the poles to four metres, 
he found that he could transmit to a hundred metres

and quadrupling the height to eight metres, he 
transmitted to a distance of four hundred metres. 
He next increased the cubes so that their edges were 
about 3 ft. 3 in. in length. With this new aerial he 
was able to record Morse signals up to distances of 
about one and a half miles. He also tried the effect 
of concentrating the waves by means of large metal 
parabolic reflectors. This experiment was the fore
runner of the beam aerials which came into use in 
later days when short electric waves were proved to 
be practicable.

In 1896, Marconi came to England and took out 
a patent, the first ever given for radio-telegraphy. 
In July o f that year, Mr. Campbell Swinton introduced 
Marconi to Sir William Preece, the engineer-in-chief 
of the British Post Office. Sir William gave him 
every facility to carry out his experiments and with 
the help of the Post Office engineers, his system was 
successfully operated between the General Post Office 
and the Thames Embankment. The attention of the 
general public to the importance of Marconi’s experi
ments was first attracted by the experiments carried 
out on Salisbury Plain, where reception over a distance 
of eight miles was demonstrated in the presence of 
officials of the Navy, Army and Post Office. In 
June 1897, Sir William Preece, in a lecture to the 
Royal Institution on “ Signalling through Space 
without Wires” , said that “ Marconi had produced 
from known means a new electric eye, more delicate 
than any known instrument, and a new system of 
telegraphy which will reach places hitherto in
accessible” . He also said that for shipping and light
house purposes it was a great and valuable acquisition.

In 1897, ‘The Wireless Telegraph and Signal 
Company, Ltd.’ was formed to acquire Marconi’s 
patents. Three years later, the name was changed 
to ‘Marconi’s Wireless Telegraph Co. Ltd.’ Marconi’s 
next gtep was to erect a station at Alum Bay and 
another in Bournemouth. For this communication 
system he elevated his aerials to a height of about 
120 feet and used a ten-inch spark induction coil. 
The Isle of Wight station was inspected by Lord 
Tennyson and Lord Kelvin, the latter paying for two 
radio messages. One of these, dated June 8, 1898, 
was to Sir William Preece at the G.P.O., London, 
and the other to Sir George Stokes.

In 1898, Prof. Slaby, of the Technical High School, 
at Charlottenburg, wrote an article on the ‘new 
telegraphy’ in the Century magazine. He pointed 
out that by a simple, but extraordinarily effective, 
method Marconi had raised the power of radiation 
a hundredfold. In collaboration with Count Arco, 
Prof. Slaby developed the Slaby-Arco system, but 
the German national wireless system—known as the 
Telefunken System—was not founded until 1903.

In May 1898, at the request of Lloyds’ Corporation, 
apparatus was installed at Ballycastle and Rathlin 
Island in the north of Ireland. Uninterrupted
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communication was obtained, the lighthouse keepers 
quickly learning how to use the apparatus. About 
this period, Marconi greatly increased the range of 
transmission by inserting the primary winding of a 
small air core transformer in the aerial, the secondary 
windings being split by a condenser, the outer ends 
being brought to the terminals of the coherer. These 
transformers were called ‘jiggers’, and their efficiency 
encouraged Marconi to attempt to communicate 
across the Channel. The French Government gave 
permission to erect a mast at Wimereux. A corre
sponding mast was erected at the South Foreland 
Lighthouse and Marconi successfully transmitted 

. messages on March 27, 1899. The Wireless Co. had 
established their works at Chelmsford and had 
erected a mast 150 feet high. Communication was 
effected between this station and Wimereux—a 
distance of 85 miles.

In the year 1900, the technical staff that the Wire
less Co. had collected numbered only seventeen. 
Among them were Eccles, Erskine Murray and 
Andrew Gray, who was afterwards manager. In 1899, 
Prof, (now Sir Ambrose) Fleming had been appointed 
scientific adviser to the Company. The rapid increase 
in the range of radio communications had convinced 
Marconi that the curvature of the earth presented 
no obstacle to the extension of radio communication, 
and he decided to attempt to telegraph by his 
system across the Atlantic. In consultation with 
Fleming it was decided that the station for the trans
atlantic experiments should be built on the west 
coast of Cornwall. The site chosen was at Poldhu, on 
the west coast of the Lizard. In 1900, Marconi 
obtained his very important patent for ‘tuned or 
syntonic telegraphy’ . He used this method in his 
attempts to send signals across the Atlantic. He 
erected a station similar to Poldhu at Cape Cod in 
Mass., U.S.A. Unfortunately, the masts and aerial 
at Poldhu were wrecked by a storm, and a similar 
mishap at Cape Cod threatened to delay seriously 
the experiments. To save time when the Poldhu 
station was restored he went to Newfoundland and 
used a balloon to support his aerial. But as this was 
blown, away, he used a kite as the support which, 
with great difficulty owing to a storm, was kept at 
a height of about 400 feet. He cabled to Poldhu to 
begin the pre-arranged programme, consisting of 
sending the Morse letter S (3 dots in succession) 
from 3 p.m. to 6 p.m. each day. On December 12, 
1901, both he and his assistant repeatedly heard in 
their telephone the three clicks which proved that 
the electric waves had traversed the 1,800 miles 
separating St. John’s from Poldhu.

In 1902, the site of a power station was chosen at 
Glace Bay in Canada, and when completed Marconi 
left England for Canada in an Italian cruiser, arriving 
on October 31, 1902. During the whole voyage he 
was receiving from Poldhu in the night time, but 
in the daytime he heard nothing after the distance 
was greater than 500 miles. When transmission was 
started, the early results were very disappointing. 
Later on, a site for a new station was found at 
Ciifden, Ireland, and aerials were erected on a new 
principle Marconi had discovered. The Glace Bay
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and Ciifden stations were opened for unlimited public 
service in February 1908. During the Irish rebellion, 
the Ciifden Station was put out of action and a new 
station at Caernarvon in Wales was used instead.

Prior to 1916 it was generally accepted that for 
long-distance transmission long waves were essential. 
But in 1916 Marconi began his wonderful experi
ments on short-wave transmission, the wave-lengths 
being only about a hundredth of those usually 
employed. Erecting a small transmitting station at 
Poldhu, and fitting a receiver to his yacht Elettra, 
he found in 1923 that with a wave-length of 92 metres 
excellent reception could be obtained up to about 
1,200 miles. The outcome of his work was that the 
Government accepted the Marconi Company’s pro
posals to use the short-wave beam system for Imperial 
communications and started building stations capable 
of working with Canada, South Africa, India and 
Australia. Later on, in 1931, Marconi turned his 
attention to the systematic investigation of waves 
only about one metre in length. Using these waves, 
a transmission system was put into successful opera
tion between the Vatican City and the papal palace 
at Castel Gaudolfo.

To the end of his life Marconi retained the vigour 
of youth. His love for experimenting never waned, 
and he infected his colleagues with his enthusiasm. 
He worked hard and was very successful in applying 
his theories.

Marconi married in 1905 the Hon. Beatrice O’Brien, 
daughter of Lord Inchiquin, who had been lady-in- 
waiting to the Queen of Italy. The marriage was 
dissolved by decree granted at Fiume in 1924. In 
1927 he married the Countess Bezzi-Scali of Rome. 
He had one son and two daughters by his first wife 
and one daughter by his second.

During his lifetime Marconi’s achievements brought 
him many of the highest honours which nations can 
bestow. His name is a household word all over the 
world. The patience and equanimity with which he 
bore the disappointing results obtained by many of 
his early laborious experiments will be for all time 
an encouragement to young engineering physicists.

Dr. H. H. Jeffcott
H e n r y  H o m a n  J e f f c o t t , who died on June 29 , was 

bom in Co. Donegal in the year 1877. In 1895 he entered 
Trinity College, Dublin, from the High School, Dublin, 
and had a very distinguished career there. In 1897 
he obtained a senior exhibition at the final freshman 
examination, and in 1898 he was first mathematical 
scholar. In 1899 he graduated with a senior moder- 
atorship in experimental science and a junior 
moderatorship in mathematics and a moderatorship 
prize. He spent the next year in London, and in 1900 
returned to Trinity College and entered the Engineer
ing School, where he obtained his engineering degree 
in 1902 with honours in all subjects. In the same year 
he won the McCullagh Prize for a treatise on the 
theory of elasticity.

Jeffcott spent the next few years in the shops of 
Armstrong Whitworth and Co., Ltd., and as assistant
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engineer with Siemens Brothers, and in 1905 went 
to the National Physical Laboratory and there 
became head of the Metrology Department. In 1910 
he returned to Dublin as professor of engineering in 
the Royal College of Science for Ireland. In 1914 he 
became Dean of the College. During the Great War 
years his department was organized most successfully 
for the manufacture of munitions. In 1922 he received 
the degree of doctor of science of the University of 
Dublin. From 1918 until 1921 he was secretary to 
the Water Power Resources of Ireland Sub-Com
mittee and took an active part in collaboration with 
Sir John P. Griffith, past president of the Institution 
of Civil Engineers, in the preparation of a scheme 
for the development of the water-power of the River 
Liffey. This scheme, though put on one side while 
the power resources of the Shannon were being 
developed, is now beginning to take practical shape 
under the aegis of the Electricity Supply Board.

In 1922 Jeffcott left Dublin for London on his 
appointment as secretary to the Institution of Civil 
Engineers, which position he filled until his death. 
His charming manner endeared him alike to his staff 
and the members of the Institution. He was very 
approachable and welcomed members who called on 
him, especially those home from abroad. His business 
ability and tact combined to bring to a successful 
conclusion many important negotiations with Govern
ment departments and public authorities. The 
recent reorganization of the Institution’s activities 
brought much work to Dr. Jeffcott which the state 
of his health made very onerous. His early death, 
on June 29 at the age of sixty years, will prove a 
severe loss to the Institution and an irreparable one 
to those who had the good fortune to be his friends.

Though of exceptionally fine physique—Jeffcott 
was well over six feet in height and broad in pro
portion—he never took an active part in the athletic 
life of his college, though he thoroughly enjoyed a 
good game of tennis.

Jeffcott achieved considerable success as an in
ventor, being best known in this connexion through 
the Jeffcott direct-reading tacheometer. He was the 
author of papers on the vibrations of loaded shafts 
published in the Proceedings of the Royal Society and 
Philosophical Magazine, and of papers on water 
resources and other engineering subjects.

Miss Dorothy Sladden
By  the tragic death of Miss Sladden in consequence 

of a motor accident on Saturday, June 20, a severe 
blow was struck at the science of experimental 
zoology. Miss Sladden was one of those rare people 
on whom Nature has bestowed an inborn love of 
animals and a marvellous skill amounting to genius 
in keeping them in good health and in inducing them 
to breed. She had not had a university education, 
but she was taken to the Imperial College by her 
parents as an occasional student, because they saw 
no other outlet for her peculiar abilities which had 
manifested themselves since she was quite a young 
girl.

After passing through the regular undergraduate 
course, at my suggestion Miss Sladden took up the 
question of the heritability of acquired habit and 
carried out with indomitable perseverance a series of 
experiments on this subject which extended over five 
years. She showed that the stick-insect (Carausius 
rmrosus) which is a native of southern India but 
which has been imported into Great Britain and is 
readily obtainable from dealers, could be induced by 
a series of periods of semi-starvation to accept a food 
(ivy) which was at first repugnant to it, and that the 
offspring of such insects accepted ivy more readily 
than did their parents, so that after five or six 
generations, 100 per cent of the insects accepted ivy 
at the first opportunity. In this species, males occur 
only at long intervals and the ordinary female is 
parthenogenetic, so that the complications involved 
in crossing different stocks are completely avoided. 
Two of her papers on this subject had already been 
published by the Royal Society, and a third in which 
she dealt successfully with objections which had been 
made to her first two papers, was nearly ready when 
a cruel fate snatched her away. Fortunately, this 
paper will be completed by our mutual friend, Mr. 
H. R. Hewer, who assisted and advised her in 
statistical matters.

It may be justly said that Miss Sladden has 
demonstrated beyond reasonable doubt that 
functional inheritance is a reality ; and this is the 
cardinal question in zoology, indeed in all biology. 
Once this conviction has gone home, the whole course 
of evolution becomes clear and doctrines like the 
recapitulatory theory of evolution which have been 
fiercely fought over, follow as a matter of course. 
That functional inheritance must be true is a con
clusion which had already been accepted by leading 
palaeontologists and systematists in the British and 
other great museums, but the distaste for it felt by 
a certain modem school of biologists is so great that 
they refused to accept any but direct experimental 
evidence in its favour. This has now been provided 
by Miss Sladden, and it is a feat which will make ; 
her name live in the annals of zoology.

E. W. M a c B r i d e .
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W e  regret to  announce th e fo llow in g  deaths :

Prof. E. B. Elliott, F.R.S., emeritus professor of 
pure mathematics in the University of Oxford, on 
July 21, aged eighty-six years.

Prof. W. T. Mather, professor of physics in the 
University of Texas, on June 14, aged seventy-two 
years.

Major Paul Murphy, formerly director of experi
ments, Chemical Warfare Station, Porton, on July 14.

Prof. S. C. B. Pennington, emeritus professor of 
agriculture in the University of Reading, on July 19, 
aged sixty-eight years.

Sir Charles E. Saunders, formerly Dominion 
cerealist, known for his work on the breeding of 
wheat in Canada, on July 25, aged seventy years.

Prof. Johannes Walther, emeritus professor of 
geology and palaeontology in the University of Halle, 
on May 3, aged seventy-seven years.
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Sir Denison Ross, C.I.E.
The retirement of Sir E. Denison Ross from the 

office of director of the School of Oriental Studies in 
the University of London, which he has held since 
the establishment of the School in 1916, has evoked 
numerous tributes of appreciation of his work as 
scholar and administrator, as well as of personal 
regard, which culminated at the dinner at which he 
was entertained as guest of honour on July 26. The 
fact that seven thousand students have passed 
through the School in the twenty-one years of its 
existence is sufficiently impressive, when it is re
membered that before it came into being there were 
virtually no facilities for oriental studies in London ; 
but these figures give only a very imperfect idea of 
the importance of the School as an Imperial asset. 
By adding Africa and its languages to the Orient in 
the stricter sense of the term, the School not only 
covers a broader field of scholarship than any other 
single institution of its kind, but it has also become 
a much valued, and indeed an essential agency in the 
training of officials, missionaries and others, whose 
life-work is, or will be, among the less advanced races 
o f the Empire. This breadth of outlook and sense of 
public responsibility in the orientation of academic 
studies is largely due to the qualities and experience 
which Sir Denison Ross brought to the task of 
organizing and developing the work of the School. 
After a grounding in the study o f oriental languages 
at Paris and Strasbourg, he travelled extensively in 
the Near, Middle and Far East, and acquired a 
knowledge o f Asiatic languages and cultures no less 
extensive. This may be seen in his published works, 
which range from critical works of scholarship to 
appreciations of art and literature. Perhaps not the 
least scientifically interesting is a polyglot list of birds 
in Turki, Manchu and Chinese. No less important, 
however, than his gift o f tongues was his educational 
and administrative experience during his thirteen 
years in Calcutta, which had proved and strengthened 
his ability to arouse enthusiasm for Oriental scholar
ship in others.

Prof. C. G. Cullis
At the end of last year, Prof. C. G. Cullis retired 

from the chair of mining geology which he had held 
at the Imperial College of Science and Technology, 
London, since 1930. He became a student demon
strator in the Geological Department of the College 
so long ago as 1890, and was thus a member of the 
staff for nearly half a century, having been professor 
of mineralogy before he was appointed to the chair 
of mining geology. Prof. Cullis’s former colleagues 
and students, many of whom are scattered over all 
parts of the world, recently assembled at the College 
to present an album to him containing their signa
tures, and to record their appreciation of his work 
and influence. In this tribute the subscribers say :

“ Generations of students will ever remember Pro
fessor Cullis as the ideal university lecturer. To few 
is given the skill to expound with such grace and 
effect the great truths of geology. We know the 
labour that is necessary for the attainment of ap
parent ease and simplicity : and here we see an apt 
example of ars est celare artem. But not only as a 
teacher will his students remember him : as a wise 
friend and mentor he was always accessible, and 
expert alike in directing their studies and in helping 
them to find their feet in the great world outside the 
College.”  In addition to the album, a cheque for the 
balance of the fund subscribed was presented to 
Prof. Cullis and a handsome electric clock to Mrs. 
Cullis and him jointly. Prof. Cullis has presented 
the cheque to the Governing Body of the College, 
with the suggestion that the income accruing from it 
should be used for the benefit of the mining geology 
department or students at the discretion of the 
professors of geology and mining geology department 
with the rector. The Governors have accepted this gift, 
and have resolved that the name of Prof. Cullis 
should be associated with the fund.

The Promotion of Peace
A petition to His Majesty’s Government has been 

signed by a large number of distinguished people 
urging the Government to seek to avert the calamity 
of war by promoting an international inquiry into 
the fundamental causes of rivalry and unrest among 
the nations. The petition urges His Majesty’s 
Ministers to take the initiative in this matter by 
inviting all other fully self-governing States, Dom
inions or Colonies to combine with Great Britain 
on equal terms in setting up expert commissions to 
ascertain and report upon the basic facts in regard 
to such questions as access to raw materials, and 
world markets, colonial development and the problem 
of surplus populations, foreign loans and credits, 
trade restrictions and international exchange. The 
signatories affirm their belief that if Cjfeat Britain 
showed an earnest desire to solve these problems, 
with full and impartial consideration of all just 
claims, her example would encourage the establish
ment of confidence and good will among the peonies 
of the world.

The signatories of this petition include many heads 
of universities and colleges, more than one hundred 
fellows of the Royal Society, nearly as many dis
tinguished writers as well as the archbishops, bishops 
and other Church leaders, and a number of members 
of Parliament. Representatives, individuals of all 
parties and officials of a large number of important 
organizations of all kinds throughout the country, 
have added their signatures, indicating the remark
able and extensive support which a representative 
body of opinion is prepared to afford the British
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Government in the role of world peace-maker. The 
action already taken by the League of Nations, and 
approved by the Government, in promoting an 
inquiry into raw materials is obviously in line with 
the wishes of the signatories. The first essential step 
is to establish the facts in these matters beyond 
dispute, and the wisdom and urgency of this step are 
the more obvious in view of the refusal of certain 
countries to participate. If, in spite of such refusal, 
the British Government resolutely persists in a 
search for some way of reconciling the conflicting 
claims of different countries, convincing proof will be 
afforded of Great Britain’s desire to promote peace 
based on a foundation secure because it is just.

Belfast Meeting of the British Medical Association
T h e  British Medical Association held its one 

hundred and fifth annual meeting at Belfast last 
week under the presidency of Prof. R. J. Johnstone, 
professor of gynaecology in the Queen’s University of 
Belfast. The main theme of his presidential address, 
entitled “ Some Thoughts on Medical Education” , 
was medical education, undergraduate and post
graduate. As a university teacher and member of 
the General Medical Council, Prof. Johnstone was 
able to speak with authority from practical ex
perience. He said that the critic of medical education 
generally assumes that the teachers should, at the 
end of the five years curriculum, turn out the 
general practitioner as a finished product, and 
blames them if they do not do so, although no one 
expects a finished surgeon, anatomist or pathologist 
at the end of this period. The specialist must know 
almost everything about his subject, the general 
practitioner must know something about almost 
every medical subject, and the course the latter has 
to pursue cannot be less difficult than that needed 
by the former. Although clinical study must have a 
considerable place in the education of the under
graduate, it is a fallacy to consider that clinical 
training is the be-all and end-all of medical education. 
There must be an adequate background of human 
anatomy, physiology and pathology provided by 
medical education. Prof. Johnstone also alluded to 
the existence of dreary lectures and dull teachers, 
and suggested that courses of instruction in the art 
of lecturing might be instituted for those appointed 
to teaching posts.

Nutritional Requirements of Pregnancy
A t  a joint meeting of the Sections of Obstetrics 

and Gynaecology and Nutrition, a discussion took 
place on the nutritional requirements of pregnancy. 
Sir Robert McCarrison said that the food essentials 
needed by the prospective mother are, in order of 
precedence : (1) milk and milk products ; (2) whole 
or lightly milled cereals, particularly good whole
meal or standard bread, and oatmeal ; (3) green and 
leafy vegetables ; (4) root vegetables, particularly 
potatoes, carrots and onions ; (5) fruit, including the 
tomato ; (6) pulses ; (7) eggs ; (8) meat, including 
fish, fowl and glandular organs. To these should be 
added, in Great Britain, a daily teaspoonful dose of 
cod liver oil ; a portion of yeast extract is a wise

precaution. Dame Louise Mcllroy also stressed the 
value of fresh fruit and vegetables, herrings and 
wholemeal bread. She suggested that lessons and 
demonstrations in the preparation and storage of 
food might well form a part of the work of ante
natal clinics. Other speakers also emphasized the 
importance of an adequate supply of vitamins during 
pregnancy. The incidence of puerperal pyrexia 
seems to be diminished by these means.

Maiden Castle, Dorchester: Excavations in 1937

E x c a v a t io n s  have now been resumed at Maiden 
Castle, Dorchester, under the direction of Dr. R. E. 
Mortimer Wheeler and Colonel C. D. Drew on behalf 
of the Society of Antiquaries and the Dorset Natural 
History and Archaeological Society (The Times, 
July 26). Three areas are to be explored in the 
coming season. At the eastern entrance, the unex
pected discoveries made last autumn towards the 
close of last season’s work will be further examined. 
These earlier fortifications, partly of masonry and 
dating from the third century b .c ., which were found 
beneath the earthworks screening the entrance, 
include two outer gateways, which with the inner 
gateway constitute a complex plan hitherto unknown 
in prehistoric fortifications. Outside these are areas 
in which iron was smelted and burials took place. 
The latter should afford further evidence of the 
physical characters of the inhabitants, who according 
to the skeletons found last year were of a small build. 
Within the fort, investigations will be directed firstly 
to the Neolithic trenches found last year near the 
temple, which may have been part of the inner 
defensive system of the Neolithic partial occupation 
of c. 2000 B.C. ; and secondly to the original western 
entrance, which was found in December last, but 
was not then explored. This last is marked by a gap 
in the rampart, which shows the original western 
limit of the castle, and should reveal the plan of the 
earliest gateway known. The first important discovery 
of the season is that of approach roads diverging in a 
north-easterly and south-easterly direction, which 
were superseded and abandoned in the first century 
b .c . and are thus among the earliest metalled roads 
known in Britain.

Evidence of Early Man at Bethlehem
To the antiquities from Tell Duweir on view at 

the Wellcome Research Institution (see N a t u r e , 
July 17, p. 99) have been added, since the opening 
of the exhibition, finds from the Bethlehem Bone 
Beds, which are being excavated by the Wellcome 
Marston Archaeological Research Expedition to the 
Near East. The work of investigation is being carried 
out by Miss D. Bate and Miss E. Gardner. The great 
pit, from the clays of which these finds are derived, 
appears to be a swallow hole. Rock has been reached 
on two sides, while on the third side what appears 
to be only a thin sheet of sloping deposits remains; 
but until bottom has been reached the exact form 
cannot be determined. There are indications that the 
cavity may fork as deposits are followed further. 
Among the animal remains found in 1937, the most
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striking is the hinder part of the carapace of a 
gigantic tortoise, together with some detached plates 
and a bone of the same species. By way of contrast 
is the fossilized bone of a diminutive species of 
tortoise. There are also shown part of the tooth of 
an elephant—the first identification of an elephant 
in Palestine was from this site—the upper cheek-teeth 
of a rhinoceros and evidence of a very small form of 
horse, new to the fauna of Bethlehem. Although 
there has not yet been opportunity to identify the 
species with certainty, the indications point to a 
probably Lower Pleistocene horizon, or even possibly 
Pliocene. With the animal remains are shown flints 
selected from a larger number which were found in 
the bone beds and associated with the fossil fauna. 
Of these, one is apparently a core, while the others 
are of characteristic Eolithic or pre-Palaeolithic forms. 
Both the character of the flaking and the forms would 
seem to place their human origin beyond question. 
Their association with the animal remains in a definite 
geological horizon constitutes them the earliest 
evidence of man’s existence yet discovered in 
Palestine. The exhibition will close on August 7.

“ Caves and Caving”
T h e  British Speleological Association, which met 

for its second annual conference at Bristol on July 
23-26, may now be regarded as fully established. 
It has acquired Cragdale House, Settle, Yorks, 
for its headquarters—a ‘shilling fund’ to raise £500 
has been initiated for its equipment by the women 
members—and it has issued the first number of a 
publication under the title “ Caves and Caving” (Is., 
annual subscription 4s. 6d.), in which speleological 
studies will be treated scientifically, but in popular 
form. The first issue opens with Sir Arthur Keith’s 
presidential address “ History from Caves” , delivered 
at Buxton last year, fronted by an excellent portrait 
of the author ; Prof. L. S. Palmer follows with an 
account of the objects of the Association and its 
work up to the present, the latest undertaking to 
which he refers being the systematic study of the 
aquatic fauna to be found in cave streams ; Mr. E. 
Simpson reviews the life-work in speleology of the 
Veteran, M. E. A. Martel, honorary member of the 
British Speleological Association, and honorary 
president of the Speleo Club de France at its founda
tion in 1930. Mr. A. Leslie Armstrong counsels 
caution in “ Cave Exploration as a Science”  ; and 
Dr. Franco Anelli gives an account of the recent 
descent into La Preta Cavern in the Lessini Mountains 
of the Veronese, Italy, the deepest known cave in 
the world, when a depth of 637 metres (approxi
mately 2,090 ft.) was reached. At the recent field 
meeting of the British Speleological Association at 
Gaping Ghyll Hole, Ingleborough, Yorks, 356 descents 
were made and half ■ a mile of new passages were 
explored. This is Britain’s largest cave. The history 
of its exploration is reviewed by Mr. E. Simpson in 
a contribution, to be continued. Among other articles 
is a first instalment of the extremely valuable record 
of cave finds, arranged under caves, which is being 
compiled through inquiry by Dr. Wilfrid Jackson.
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It will, when complete, show the present location, 
museum or other, of all animal remains and arte
facts of archaeological interest found in British caves, 
so far as can be ascertained.

New Penguin-breeding Record at Edinburgh
T h e  Scottish National Zoological Park at Edin

burgh has long been famous for its penguins—not 
only for their number and variety and fine condition 
but also for the manner in which they have bred 
there. The king penguin bred first in the Park 
eighteen years ago, and since that time fifteen king 
penguin chicks have been bred and reared. The 
ringed penguin and the rockhopper penguin both 
bred in the Park two years ago. These were the 
first occasions on which these three species have bred 
in Britain, and probably the first time they have 
bred in captivity anywhere. The latest achievement 
of this kind is the breeding of the gentoo penguin. 
The gentoo penguin comes next in size to the king 
penguin. While the king penguin makes no nest 
but holds its single egg on its feet during incubation, 
and the rockhopper penguin and ringed penguin 
make a rough nest of a heap of pebbles, the gentoo 
penguin prefers something softer, and collects dead 
grass, twigs and small sticks which it shapes into a 
symmetrical nest. It was nearly two months after 
the beginning of the nest building that the first egg 
was laid, and a second egg was laid five days after 
the first. Both parents shared in the work of incuba
tion, and took their turns fairly regularly. The first 
egg hatched after an incubation period of five weeks 
and four days, but the second was infertile. The 
chick has a nestling coat of pale grey on the back 
and white underneath, and it was observed to feed 
on the day it hatched. It feeds, as do all ‘baby’ 
penguins, by taking partially digested fish from the 
throat of the parent bird.

Acquisitions at the British Museum (Natural History)
Mr . J. L. Ch a w o r t h -Mu s t e r s  has presented to 

the Department of Zoology 82 birds belonging to 31 
species, and a few field mice, which he collected in 
the High Atlas Mountains, above Marakesh, in the 
early part of the year. Included among the birds 
are examples of the rare crimson-winged finch, an 
alpine accentor, and local forms of the dipper and 
shore lark. The Entomological Department has 
received a welcome gift in the letter-book of Dru 
Drury, a famous collector and describer of insects 
(1725-1803). He was a goldsmith living in London 
who had correspondents in Asia, Africa, America, 
and Australia. This book contains copies, in his own 
hand, of letters written by him to his friends, his 
collectors, and his business connexions during the 
years 1761—1780, and gives a valuable insight into 
entomological proceedings during that period. Ac
companying this volume, and similarly presented by 
Mr. Charles Dru Drury, are a copy of the auctioneer’s 
catalogue of Dru Drury’s collection (1801), and a 
small collection of letters addressed to him by Carl 
Lrnne the younger, by A. R. Lewin (from Australia), 
and by other well-known contemporary naturalists.
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Accessions in the Department of Geology include a 
collection of nearly 200 fossil fruits and seeds from 
the Cromer forest bed, all described and figured by 
Mrs. E. M. Reid and her late husband Dr. Clement 
Reid, and now generously presented by Mrs. Reid. 
The Trustees approved the purchase for the Depart
ment of Minerals of a nugget of well-crystallized 
iridosmine (osmiridium), weighing nearly an ounce, 
from Adamsfield near the source of the Derwent in 
Tasmania, There is a larger nugget already in the 
collection weighing nearly two ounces and reputed to 
be the second largest nugget of pure iridosmine, but 
it is less well crystallized than the specimen now 
acquired. Other important purchases are a slice 
weighing 1,387 grammes of a rare type of meteorite— 
a pallasite—from Springwater, Sascatchewan, a fine 
aurichalcite from Utah, and a fine group of laumontite 
and a large crystal of adularia from northern Italy.

Televisor, Telegraphy, Telephone
T h e  word ‘Televisor’ was coined by Mr. J. L 

Baird in 1925 to describe apparatus for television 
and was registered by him as a trade mark. On 
account, however, of the general adoption of the 
word in the United States and elsewhere to denote 
any kind of television apparatus, Baird Television, 
Ltd., has decided to abandon its registration as a 
trade mark, so that in future there will be no re
striction upon the use of the word in connexion with 
television. ‘Televisor’ may thus be used in future as 
freely as ‘telegraph’ and ‘telephone’ . The word 
telegraph was first applied by Chappe in France, in 
1792, to his invention of the semaphore system of 
transmitting messages to a distance ; and the word 
telephone was used by Sudffi in 1828 for a system 
of signalling by musical sounds. It was employed 
in 1844 to describe a powerful wind instrument to 
convey signals at sea during foggy weather. Philipp 
Reis, in 1861, called his ingenious instrument a tele
phone, so that he may be regarded as the inventor 
of the name of the modem instrument. Alexander 
Graham Bell adopted the word in 1876 for his 
“ Electrical Speaking Telephone” .

The Earl’s Court Exhibition Centre
T h e  new Earl’s Court Exhibition building, erected 

on the site of its predecessor, is approaching com
pletion. It will be the largest permanent exhibition 
and sports centre in the British Isles. The site covers 
approximately twenty acres, the new buildings 
enclosing nine acres. The main arena is unique, as 
it is the largest concrete building in the country. 
There are no less than six electric railway tracks 
running underneath the site of this exhibition. 
These tracks were covered in by tunnels or bridged 
without interrupting the railway services. The main 
hall itself is 250 feet by 350 feet without columns, 
and has seating accommodation for about 25,000 
people. A swimming pool having a capacity of 2J 
million gallons of water is provided. An account is 
given in the Electrical Times of July 1 of the problems 
connected with the heating and lighting of the 
exhibition. Complete designs and estimates were

got out for all reasonable methods of doing this. The 
first step taken was to prepare designs and costs for 
a complete generating power station for the Exhibition 
and alternatively to use boiler-house plant for heating 
purposes. This was compared with possible tariffs 
obtained from the Fulham Power Station for an 
electric service for lighting power and complete 
heating of the building by electric thermal storage. 
The estimates were considered by the Company and 
its consultants, the conclusion being that elec
tricity for all purposes was the best scheme. The 
Fulham Borough Council has undertaken to carry 
out the complete installation of all the electrical 
plant and services required up to the point of low- 
tension distribution together with the electric thermal 
storage plant, and the work is now on the point of 
completion. A permanent form of fire-fighting equip
ment is installed at every substation. The heating 
of the whole of the building is carried out by an 
electric thermal storage hot water plant which is 
much the largest plant of this kind in the British 
Isles.

History of Alchemy
T h e r e  are welcome signs of an awakening interest 

in the history of science, the study of which has until 
recently received surprisingly little recognition among 
the increasing body of scientific workers in Great 
Britain. The appearance last year of Annals of 
Science, a quarterly journal devoted to the history 
of post-Renaissance science in general, has been 
quickly followed by another publication entitled 
Ambix, which is to deal with the specialized study 
of alchemy and early chemistry. Ambix is, indeed, 
the official journal of the newly founded Society for 
the Study of Alchemy and Early Chemistry. The 
first issue is dated May 1937 ; the second number 
will appear in November 1937 ; and thereafter it 
will be published as a quarterly. At first sight, the 
subject may appear too restricted to afford material 
for a quarterly periodical, but this impression is 
corrected by supplementary glances at Sir Robert 
Mond’s introduction and the later contents of this 
issue. “ Alchemy,”  writes Sir Robert, “ records not 
only Man’s groping for the truth and for the enrich
ment of his experiences, but at the same time the 
widening of the Human Mind and the accompanying 
evolution of thought.”

A n o t h e r  point of view is presented by Prof. J. 
Ruska in his contribution on “ Methods of Research 
in the History of Chemistry” . Here he states that 
“ we continually need new texts, we need summaries 
of contents, translations and commentaries . . . we 
need also the application of the keenest critical 
methods.”  Ambix has already begun to supply 
material of this kind. Thus, Prof. J. R. Partington 
contributes a fully documented article entitled 
“ Albertus Magnus on Alchemy” ; Dr. F. Sherwood 
Taylor, the editor, writes upon “The Origins of Greek 
Alchemy” ; Mr. Gerard Heym opens a useful “ Intro
duction to the Bibliography of Alchemy” , and also 
discusses the “Aurea Catena Homeri” . There are,
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in addition, a report of a discussion upon chemical 
and alchemical symbolism ; a translation of “ The 
Visions of Zosimos” , by Dr. Taylor ; and reviews 
of four recent books, including notably Prof. Part
ington’s “ Origins and Development of Applied 
Chemistry”  and Prof. J. Read’s “ Prelude to Chem
istry” . The nature of these two works, differing so 
widely in scope and treatment, conveys some idea 
of the ambit of Ambix.

Public Health in British India during 1934

T h e  annual report of the Public Health Com
missioner with the Government of India (vol. 1), 
recently issued, surveys the vital statistics, public 
health and public health services of British India for 
the year 1934 (Government of India Press, New 
Delhi, 1936. Rs. 6 As. 2, or 10s.). The mid-year 
population is estimated to be 275,753,570, the births 
were 9,288,897, a rate per 1,000 of 34, and the deaths 
numbered 6,856,244, a rate per 1,000 of 25. The 
infant mortality per 1,000 live births was 187. Of 
the causes of death, malaria heads the list with 
1,319,026 deaths, and this figure does not include 
the mortality caused indirectly by malaria. Deaths 
from respiratory diseases numbered 483,018, those 
from dysentery and diarrhoea 285,110 and from 
cholera 199,708. Smallpox, with 83,928 deaths, 
caused a greater mortality than plague, with 80,131 
deaths. At the Research Institute, Kasauli, a number 
of cases of snake-bite have been treated with anti- 
venomous serum with a high percentage of recoveries 
— 25 out of 29 cases of cobra bite, and 12 out of 13 
cases of bite by Russell’s viper. Lieut.-Colonel Jolly, 
the Commissioner, believes that the intensive public 
health propaganda carried out during the last ten 
or twelve years is beginning to bear fruit, and that 
interest is increasing in such matters as rural recon
struction, nutrition, child welfare and the prevention 
of epidemics.

Examinations in the United States
E x a m i n a t i o n , as a teacher’s tool, has undergone 

remarkable modification in the past sixteen years in 
the United States. The search for an instrument of 
precision for the use of teachers in examining their 
pupils has engaged the ingenuity of a host of in
vestigators, and the resultant devices, the true-false, 
the completion, the matching, the multiple-choice, 
the one-word, the problem and other objective-type 
tests have, to a large extent, supplanted the essay 
test. The United States Office of Education has 
recently issued a report (Bulletin 9/1936, Washington : 
Supt. o f Documents. 10 cents) on testing practices 
of secondary school teachers of 1,600 schools, as 
described by themselves. It appears that, when 
constructing tests, about seventy-four per cent of 
them make use principally of the objective type, only 
sixteen per cent rely chiefly on the essay test and 
ten per cent make equal use of both. The report 
shows that the new style of tests is popular with 
teachers. Their simplicity appeals to them. But it is 
clear that their employment calls for watchful control.
A principal advantage claimed for them—that a large

number of items can be answered in a short time 
and the subject-matter can thus be the more 
thoroughly sampled—has been unrealized in many 
cases through not using a sufficient number of 
questions. Of intelligence tests, the report says that 
few teachers really use the results.

The Swiss Earthquake Service
T h e  Swiss Seismological Commission, afterwards 

the Swiss Earthquake Service, is the oldest committee 
engaged in the study of earthquakes. For its founda
tion in 1878, we are indebted to the veteran geologist, 
Prof. Albert Heim. Two years later, it was followed 
by the British Association Committee on earthquakes 
in Japan, which, on Prof. Milne’s return to Great 
Britain in 1895, enlarged its scope as the Seismological 
Committee. In 1883, shortly after the destructive 
Ischian earthquake of July 28, a geodynamic section 
was added to the Central Meteorological Office at 
Rome, which still carries on its useful work of study
ing Italian and other earthquakes ; and, in 1892, 
the Imperial Earthquake Investigation Committee 
began its similar, but more extensive, work in Japan. 
The Swiss Committee, under the direction of Dr. E. 
Wanner, has recently issued its Jahresbericht for 
1935, containing three valuable tables, the first on 
earthquakes sensible in Switzerland, twenty-seven in 
number, none of which reached destructive intensity ; 
the second, of eighty earthquakes with origins as a 
rule less than three hundred miles distant; and the 
third, of a hundred and fifty earthquakes recorded at 
the five Swiss stations (Zurich, Chur, Neuchatel, 
Basel and Sion), the distances of the origins being 
not less than six hundred miles.

Discussion on Lubrication and Lubricants
T h e  Council of the Institution of Mechanical 

Engineers, with the co-operation of other societies 
and institutions, has decided to hold a general dis
cussion on lubrication and lubricants on October 13- 
15, when a series of some 140 papers from leading 
authorities throughout the world will be presented. 
The opportunity will be taken to review the present 
state of knowledge by means of a general discussion 
among those especially interested and qualified to 
discuss the major problems of the subject, with 
objects such as to endeavour to establish a correlation 
between theory and practice and to show how 
bearing design can be applied, to relate academic 
research with trade practice, to obtain current views 
upon bearing metals, and to review the significance 
of laboratory tests, including wear and friction tests. 
An exhibition will be held at the Science Museum, 
South Kensington, to illustrate the subjects under 
discussion, and will be devoted to lubricants, bearings 
and- bearing materials, as well as to testing and other 
apparatus. The exhibition will be open for a fort- 
night from October 13. Support for the discussion 
has been given by twenty-nine British societies and 
technical institutions and by ten over-seas societies 
and technical bodies. The complete proceedings will 
be issued as a boimd volume. Advance copies of the 
papers will be available for use at the meetings.
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Application forms for tickets of admission and for 
copies of papers, and further information about the 
discussion may be obtained from the Secretary, 
Institution of Mechanical Engineers, Storey’s Gate, 
St. James’s Park, London, S.W.l.

A Naked-eye Group of Sunspots
A v e r y  large group of sunspots, that is likely to 

develop into the largest group so far recorded during 
the present eleven-year cycle, came into view at the 
sun’s east limb on July 22 in latitude 31° N. The 
date of central meridian passage is July 28-5 ; on 
August 4, the group will reach the sun’s west limb. 
The group comprises a large leader spot and a fol
lower of composite structure ; these, with companion 
spots, covered no less than 2,000 millionths of the 
sun’s hemisphere on July 24. On July 26 (the date 
of this report) the two chief component spots could 
be distinguished separately with the naked eye.

The Night Sky in August
T h e  moon is new on August 6 at 12-6h and full 

on August 22h at 0-8h U.T. Conjunction with the 
planet Venus occurs on August 3 at 9h, and from the 
northern part of England and in Scotland an occulta- 
tion can be seen (see N a t u r e , July 17, p. 103). On 
August 18 at 23h, there is a conjunction with Jupiter, 
and on August 24 at 20h a conjunction with Saturn. 
On August 30, the moon occults the 5th magnitude 
star, o Tauri, the re-appearance at Greenwich taking 
place at 3h 20m at position angle 314° from the 
moon’s north point. From sunset until sunrise 
during August, four bright planets are visible. Mars 
sets before midnight ; Jupiter is on the meridian at 
21Jh in the middle of the month, followed by Saturn 
at 2Jh : whilst Venus rises at about l j h and is a 
brilliant object in the early morning skies, passing 
between Procyon and Castor and Pollux towards the 
end of the month. Uranus is nearly stationary in 
Aries and may be picked out from the background 
of stars of similar magnitude (about 6m) with the 
help of the map given on p. 57 of the B.A.A. Hand
book. At about 21h the constellations on the meridian 
offer almost unlimited scope for interesting ‘sweeps’, 
which should include double stars such as a Herculis, 
6 Serpentis, (i Cygni, y Delphini and 8 Cephei. The 
latt er star is a notable short-period variable giving 
its name to a class of variable which, recognizable in 
the nearer extra-galactic nebulse, enables the distances 
of these remote systems to be determined. Of the 
nebulse and star clusters to be viewed with binoculars 
or a small telescope, the ‘ring’ nebula in Lyra, the 
‘dumb-bell’ nebula in Vulpecula and the star cluster 
in Hercules should be easily located by means of a 
star atlas. The general outline of the Milky Way 
may also be studied with binoculars, noting the 
bifurcation near the bright star, Deneb, and the star 
clouds near the southern horizon. It may be recalled 
that towards a point at R.A. 18h 4m : Dec. -f-31° the 
solar system is moving into space with a speed of 
12 miles a second. Between August 10 and 12, in 
particular, the sky may be watched for meteors of 
the Perseid stream. An ephemeris for the comet

Grigg-Skjellerup is given on p. 32 of the B.A.A. 
Handbook and also one for the comet Encke, which 
may possibly be picked up before long on its return 
to perihelion due next December. The periodicity of 
this comet, only 3'3 years—the shortest known 
period for a comet—was first recognized by Encke 
in 1819.

Announcements
The Earl of Rothes has accepted the appointment 

of chairman of the governors of Faraday House 
Electrical Engineering College, in succession to the 
late Lord Castletown.

Dr. L. J. S p e n c e r , formerly keeper of minerals in 
the British Museum, has been elected a corresponding 
member of the Societe Geologique de Belgique.

P r o f . L. J. W i t t s , professor of medicine in the 
University of London and physician to St. Bartholo
mew’s Hospital and Prof. G. E. Gask, emeritus 
professor of surgery in the University of London, 
have been appointed members of the Medical Research 
Council, in succession to Sir Thomas Lewis and Sir 
David P. D. Wilkie, who retire on September 30.

T h e  Trustees have appointed Dr. S. Ochoa of the 
University of Madrid as Ray Lankester investigator 
for 1937, and Dr. Ochoa began his researches at the 
Marine Biological Association’s laboratory in Ply
mouth on July 1, his subject being the experimental 
relationship of structure to environment in fishes 
and other animals. This work is a continuation of 
previous researches at Madrid and Heidelberg on the 
same subject.

T h e  first International Congress of Medical Public 
Health Officers organized by the syndicate of French 
medical hygienists under the auspices of the Health 
Section of the League of Nations will be held in Paris 
on October 20-21 under the presidency of Prof. J. 
Pariset. Further information can be obtained from 
Voyages Duchemin-Exprinter, 26 Avenue de l’Opera, 
Paris le.

T h e  twenty-ninth Annual Autumn Meeting of 
the Institute of Metals will be held at Sheffield on 
September 6-9. On September 6, Dr. D. R. Pye, 
deputy director of scientific research, Air Ministry, 
will deliver the sixteenth Autumn Lecture entitled, 
“ Metallurgy and the Aero Engine” . Further informa
tion can be obtained from the Secretary, Institute of 
Metals, 36 Victoria Street, London, S.W.l.

T h e  fourteenth annual conference of the Associa
tion of Special Libraries and Information Bureaux 
(ASLIB) will be held at Gonville and Caius College, 
Cambridge, on September 24-27, under the pre
sidency of Sir Harry Lindsay, director of the Imperial 
Institute, who will give an address on “ The Inter
relation between Soience, Agriculture and Industry” . 
Further information can be obtained from the 
General Secretary, ASLIB, 31, Museum Street, 
London, W.C.l.
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Some New Types of Pleochroic Haloes
E x a m i n a t i o n  of a  large number of biotite speci

mens from all parts of the world by my students 
and myself1 has shown the existence of six distinct 
types of pleochroic haloes. 'Two of these, the common 
type due to uranium and the rarer thorium type, 
arise from parent radioactive elements of such long 
periods that a-rays are still being emitted and the 
darkening of the ring structure is still progressing 
in these haloes. The remaining four types appear to 
arise from parents of such short periods that all 
activity must have long since ceased. The first two 
types may be referred to as ‘active’ haloes and the 
last four as ‘extinct’ haloes.

To avoid premature implications as to their origin, 
the extinct types will be designated as A, B, C and 
D. The A  type is similar to that described by Joly2 
as “ emanation haloes” . Types B, C and D are 
believed to be new. A photomicrograph of a C type 
halo is shown as an example in Fig. 1.

F ig. 1.

The A type has one ring, B has two rings, C three 
rings and D one ring. Certain subsidiary rings, 
mainly due to the actinium family, are occasionally 
found. The results of measurements of ring radii 
with the halo photometer are shown in the accom
panying table.

Type King radius 
in microns Associated

a-particle
Number in 

group

A 19-80 Po 62
B 34-49 KaC' 24

20-00 Po 24
C 34-59 RaC' 2324-03 RaA 2519-85 Po 21
D 16-21 Ra 26

In the third column is shown the a-particle, the 
range of which agrees with the ring radius within the 
limit of experimental error and which appears to be 
the most probable parent of the halo ring in question. 
The fourth column shows the number o f rings actually 
measured on the photometer records of a limited 
number of very good haloes mounted on slides and 
sorted out as to type by visual inspection.

It is to be noted that all six types of haloes may be 
accounted for by known radioactive elements, and 
that the ring radii appear to be constant in haloes 
contained in minerals of all geological ages.

The extinct haloes are fairly common, except 
type D, which is rather rare. All have been observed 
in more than one biotite specimen. Compound haloes 
are also found which are due to the superposition of 
two extinct types, notably A and C. Extinct haloes are 
often found arranged along irregular lines the course 
of which has little relation to the crystal directions. 
Often a distinct narrow channel is visible, which 
passes through the centres of the haloes and is some
times surrounded by a faintly darkened tubulation 
the radius of which is that of the haloes.

It seems clear that an explanation of the mode of 
formation of these new types of haloes lies in hydro- 
thermal action, but a detailed consideration is beyond 
the scope of this letter. A full account o f these 
haloes and a discussion of the mechanism of their 
formation will be given shortly elsewhere.

G . H .  H e n d e r s o n .
Dalhousie University,

Halifax, N.S.
June 12.

1 Proc. Roy. Soc., A, 145, 563, 582 (1934); 158, 199 (1937).
1 Phil. Tram., 217, 51 (1917).
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Colchicine, ‘Phytocarcinomata' and Plant Hormones
C o l c h ic in e  has been shown to produce a bulbous 

hypertrophy of the root tips and coleoptile of wheat 
seedlings1. In these swellings, the appearance of the 
mitotic figures closely resembles those found in 
certain organs of animals treated with colchicine, 
and also in malignant tumours of animals2.’ . In this 
respect, the action of colchicine appears to be similar 
to that of B. tumefaciens, which causes the ‘phyto
carcinomata’ . On the other hand, A. P. Dustin4, 
Amoroso5 and Peyron et aV have claimed that colchicine 
inhibits the growth of malignant tumours in animals.

I have tested the effect of colchicine on the growth 
of tumours in plants by the following method. 
Seventy tomato plants (var. Kondyne red), grown in 
pots, were inoculated on the same day, with a virulent 
strain of B. tumefaciens, five inoculations being made 
on the main stem of each plant. The plants were 
then divided into five groups. One group was used 
as a control; colchicine was tested on another

i
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group ; and the other three groups were used for 
experiments that I shall mention later.

Colchicine in a 1 : 10,000 aqueous solution was 
introduced through a cut in the stem, by a method 
I have previously described7. On the average, 
2-5 mgm. of the substance was absorbed by each 
plant during the period March 18-May 14, 1937. 
The accompanying table shows that the effect of this 
treatment was an inhibition of the growth of the 
tumours in the inoculated plants.

The other three groups of plants were used in con
trol experiments, designed to test the possibility that 
hormonal changes in plants influence the growth of 
plant tumours. An attempt was made to influence 
the plant hormones by the following three methods :

(1) I excluded light from the terminal buds of one 
group of plants by capping them with a black cloth8, 
on the grounds that the influence of light on the 
elaboration and circulation of growth hormones in 
plants is well known.

(2) In another group I removed the flowers, 
because this also influences the elaboration and 
circulation of plant hormones.

(3) I administered palmitic acid to the last group 
of plants, because palmitic acid, administered to 
animals simultaneously with sex hormones, increases 
the effect of the hormones'. The substance was 
administered to the plants in two successive doses 
of 10 ml. of a 5 : 1,000 solution per plant, and the 
solution was poured directly on to the soil. The 
experiments were carried out in ordinary greenhouse 
conditions (the greenhouse was generously put at my 
disposal by Madame A. Fester, o f Antwerp).

Number of plants 15 10 10 5 30

Treatment Colchicine Capped ter
minal buds

Flowers
removed

Palmitic
acid

Control

Average weight of 
tumours per plant 1173 gm. 1 -345 gm. 2-083 gm. l -510 gm. 3-406 gm.

Average weight of 
one tumour 0-211 gm. 0-206 gm. 0-277 gm. 0-228 gm. 0-444 gm.

Average number of 
tumours per plant 5-53 6-50 7-50 6-60 6-85

The table shows that all these three types of treat
ment produced inhibition of the growth of the plant 
tumours, and it is therefore suggested that inhibition 
was produced by a hormonal alteration. The possi
bility therefore cannot be excluded that colchicine 
inhibits the growth of plant tumours in a similar 
way, namely, through the intervention of the plant
hormones- LAszl6 Havas.
Institute of Pathological Anatomy,

University, Brussels.
June 20.

■ Havas, L „ Nature, 139, 371 (Feb. 27, 1937).
’  Dustin, A. P., Havas, L., and Lits, F., Reunion Assoc. Anatomistes, 

Marseille, 1937.
3 Dustin, A. P., Arch. port. sci. hiol., 5, 38 (1936).
4 Dustin, A. P., Bull. Acad. roy. mid. de Belgique, 14, 487 (1934).
‘  Amoroso, E. C., Nature, 135, 266 (Feb. 16, 1935).
• Peyron, A., Lafay and Kobozieff, Bull. ass. Jr. p. itude du Cancer, 

25, 874 (D6c., 1936.)
7 Havas, L., C. R. lie Congris intern, lutte sci. contre Cancer, Bruxelles, 

1936.
• Zimmerman, P. W., and Hitchcock, E., Con. Boyce Thompson 

Inst., 8, 311 (1936).
• Miescher, K. A. Wettstein, and Tschopp, E., Schweiz, med. Wochen- 

schr.t 66, 1, 310 (1936).

Interaction of Nuclear Particles
F o l l o w in g  the results of scattering experiments, the 

hypothesis is now generally favoured1 that the inter
action forces in nuclei do not depend on the charge of 
the particles concerned. Then the general interaction 
potential for two particles 1 and 2, either of which 
may be a proton or a neutron, can be expressed as :
Ult =  [W  +  JJ5{1 +  (c,a2) } — JH{1 +  (tjT , ) } -

\M{ 1 +  (ct1<t2)}{1 +  (1)
Here a* is the spin vector of the particle i and Tj the 
formally analogous “ isotopic spin vector” 2 ; t;2 has 
the value -f- 1, if i is a proton, and — 1, if i is a 
neutron ; W, B, H and M  are four constants. From 
(1) we obtain (W +  B +  H +  M)J(r)  as the potential 
in the ground state of the deuteron. If J(r) is corre
spondingly normalized we may put :

W + B  + H +  M =  l (2)
The value of the energy of the singlet state, as 

derived from scattering experiments, is then accounted 
for very closely if we put :

W ~ B - H  + M  = i  (3)
Other relations between the four constants may 

be obtained from the consideration of heavy nuclei. 
As Breit and Feenberg3 first showed, the fact that 
heavy nuclei with extremely large binding energies 
do not exist is explained if we put :

a, =  4W +  2B -  2H -  M  ^  o (i)
Further, since heavy nuclei of zero charge are 

experimentally unknown, we must have
a, — 2W +  B — 2H — M  ^  0 (ii)

Further considerations by Volz* 
led him to conclude that a, is very 
nearly zero (which is in agreement 
with the results of Inglis8), and also 
that a, is very nearly equal to 0. 
Taking a, =  a2 =  0, the four con
stants were then completely deter
mined by Volz.

An additional requirement has 
hitherto apparently been overlooked : 
all known nuclei show a very large 
degree of spin-neutralization. Even 
in the heaviest nuclei, the total spin 
never exceeds about 10(l»/47i). Heavy 
nuclei, in which the spin moments 

of practically all the particles are parallel, must 
certainly be unstable. This leads to another con
dition, namely,

a,  =  2W +  2B -  H -  M  0 (iii)
This inequality can immediately be deduced by 
analogy with (ii). One has only to note that (1) is 
invariant if a, I? and t ,  — II are interchanged.

Condition (iii) is not satisfied by the values of the 
four constants derived by Volz. The assumptions 
a, =  a, =  a3 =  0 lead to equal energies for the 
triplet and the singlet states of the deuteron, in 
definite disagreement with experiment. One can 
satisfy all three conditions (i-iii) only by taking 
a, A — J. The limiting value — J is, however, 
outside the limits for a, inferred by Volz. A 
negative value for a, would not give better agreement.

Note added in proof.
The manuscript of this note was sent to Dr. Volz, 

who kindly pointed out that the value a, — — J 
may be considered as just within the limits of his
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estimate. Dr. Volz, however, agrees that the values of 
the force constants calculated under the assumption 
ai = rh =  0 are shown by the above considerations 
to be improbable; the choice a, =  a, =  0 should 
be more accurate.

N . K e m m b r
(Beit Scientific Research Fellow). 

Imperial College of Science and Technology,
London, S.W.7.

June 18.
1 Breit, Condon and Present, Phys. Rev., 50, 825 (1936).
2 Cassen and Condon, Phys. Rev., 50, 846 (1936).
* Breit and Feenberg, Phys. Rev., 50, 850 (1936).
* Volz, Z. Phys., 105, 537 (1937).
2 Inglis, Phys. Rev., 51, 531 (1937).
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Infra-red Spectrum and Molecular Structure of 
Diketopiperazine and Tetramethyldiketopiperazine
Sa n b o r n 1 has concluded from her work on the 

chemical properties o f glycine anhydride (diketo
piperazine), that the molecule exists only in the enol- 
form (I). In view of the importance of the diketo
piperazine configuration for the knowledge of the 
structure of the proteins, it seemed not without 
interest to look for further means of investigating 
the molecular structure of this substance. A very 
suitable method is the analysis of the infra-red 
spectrum. The absorption bands of diketopiperazine 
and its tetramethyl derivative were therefore observed 
with a quartz spectrometer in the region 2 - 8—3 - f> ;jl . 
The effective slit-width was 0-02 g. Each substance 
was deposited from a suspension in alcohol or ether, 
respectively, as a crystalline layer on the quartz 
window of an absorption cell. Following a suggestion 
of Dr. W. T. Astbury, the cell was then dried in vacuo 
over phosphorus pentoxide for 38 hours, so as to 
eliminate all traces of water which might have been 
adsorbed on the surface of the crystals. The cell 
was kept dry with phosphorus pentoxide throughout 
the course of the experiments.

Fig. 1.
The results are given in the accompanying table. 

The accuracy of the wave-length measurements is 
±  0-003 g .

Absorption Bands of Diketopiperazine and TETRAMETHYL
DIKETOPIPERAZINE

Diketopiperazine 
(A in /*) Tetramethyl- 

diketopip. 
(A in n)

Assignment of bands to vibra
tions of molecular groups

2-9281 2-964J Valence vibration of C —O2 -95.5 j 2 -983 J groups, first overtone.
3-008 3-013 Valence vibration o f N-H 

groups, fundamental.
3-4781 3-480) Valence vibrations o f -CH,
3-525/ 3 -538 r 

3-569) (column 1) and —Ulij (column 
2) groups, fundamental.

The assignment of the bands to the molecular 
groups given in the table may be understood by

reference to the formulae, of which I shows the enol- 
form and II the keto-form of diketopiperazine. The 
presence of an O—-H linkage, required by the former 
structure, would give a band in the region 2-87-2-97 g, 
and =CH vibrations at 3-20-3-30 g should also 
appear. (If the O—H group were linked to a C—C 
instead of a C =  C valence, as has been suggested, a 
band at 3 -03 g would appear instead of that at 
2-87-2-97 g.) With the carefully dried specimen, 
however, no trace could be found of either the =CH 
vibrations or of a band at 3-03 g, so that the bands 
at 2-928-2-953 g cannot be ascribed to an O—H 
vibration associated with the enol-form. They are 
accordingly assigned to the first overtone of the 
C =  0  group, which is consistent with the keto- 
form of the compound. Additional evidence for 
this form is the presence of — CH bands between 
3 - 4 g and 3 - 6 g, which shows that the diketopiperazine 
molecule cannot possess any double bonds between 
carbon atoms. Furthermore, the similarity of the 
spectrum of the tetramethyl derivative (where no 
possibility of a keto-enol tautomerism exists) with 
the spectrum of diketopiperazine confirms the con
clusion that in the crystalline state the diketopiper
azine occurs in the keto-form (II), free from mixture 
with the enol-form. It should be remarked, however, 
that the observations do not preclude the possibility 
that a certain amount of each substance exists in the 
lactim-form, in which the hydrogen is linked with the 
C — O groups instead of with the nitrogen atoms. The 
result of this transformation is a double bond between 
the nitrogen atoms and the carbon of the C(OH) 
groups. It is clear, however, from the occurrence of 
the NH bands, that the diketopiperazine and the 
tetramethyl derivative cannot be wholly in this form. 
A full account of the experiments and a detailed 
interpretation of the observed bands will be published 
elsewhere.

I am very much indebted to Prof. A. C. Chibnall 
and Dr. W. T. Astbury for providing me with the 
diketopiperazine and the tetramethyldiketopiperazine.

L o t t e  K e l l n e r .
Imperial College of

Science and Technology,
London, S.W.7.

June 22.
1 Sanborn, J. phys. Chem., 36, 1799 (1932).

Radioactive Isotopes of Element 43

P r o f . E. O. L a w r e n c e , of the University of 
California, gave us a plate of molybdenum which 
had been irradiated with deuterons in the Berkeley 
cyclotron. The plate showed a strong radioactivity 
due to more than one body. The half-value periods 
are of the order of magnitude of some months. 
A chemical investigation of the activity ruled 
out any radioactive isotopes of zirconium, niobium, 
molybdenum or ruthenium, and shows most probably 
that the activity is due to isotopes of atomic number 
43 (masurium of I. and W. Noddack).

Since the chemical properties of this element are 
practically unknown, we investigated the activity in 
order to collect some information on the chemistry 
of 43. This element bears the closest resemblance 
to rhenium, and shows the same reactions as 
rhenium with sulphuretted hydrogen, nitron, etc., 
but it can be separated from rhenium by the method 
used by Geilmann and Weibke1 for the separation of 
molybdenum and rhenium.
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We wish to  express our thanks to  the R adiation  
I aboratory o f  the U niversity o f  California for  the 
Kift o f  m olybdenum . A  m ore detailed account will 
be published in the Rend. Lincei. ^

E . Se g r e .
R oyal U niversity,

Palerm o.
June 13.

’ Geilmann and Weibke, Z. anorg. allgem. Chemie, 193, 120 (1931).

Optical Rotatory Power of Turbid Solutions in an 
Electric Field

In a previous note in this journal1, A. McLean 
and I published the results of some experiments on 
the rotation of the plane of polarization of organic 
compounds dissolved in various solvents under the 
action of an electric field. These measurements were 
continued, and the results published in the Philo
sophical Magazine2 by J. Kunz and P. H. Babcock.

For some solutions the results could be repeated, 
but for other solutions the curves obtained were very 
complicated and could not be repeated, so that the 
explanation of the phenomenon given became doubt
ful. These measurements were continued, and we 
found that the solution of methylester in benzene 
showed a slight turbidity, due probably to a sus
pension of naphthalic anhydride ; indeed the care
fully filtered solution gave no effect, even under the 
action of alternating fields so high as 15,000 volts 
per centimetre. Therefore, either some type of com
pensation is present in this particular solution (such 
as opposite effects on solvent and ester), or the 
magnitude of rotation does not depend so much upon 
the electrical structure as was first assumed. As in 
the present experiment, the expected effect was not 
observed, the dipole induced in the given fields may 
be too small.

When it was found that the rotation was due to 
a suspension, experiments were carried out using 
finely grounded calcite, quartz, iron oxide (Fe20 3), 
china clay, sodium chloride, etc., all of which gave 
an effect. The calcite suspension in benzene was one 
of particular interest, since it gave rotations from 
zero to 15° ; in some cases a maximum rotation of 5° 
was observed at about 3,000 volts per centimetre ; 
then the rotation decreased with increasing fields, 
reached a minimum and began to increase again. 
When the field decreased, the curve was either above 
or below the branch obtained by increasing fields. 
These features depended upon the platinum electrodes 
in the polarimeter tube, which were too flexible and 
were moved upon application of the higher voltages. 
The difference in the two paths is due to settling or 
to mixing. The tube was reconstructed by supporting 
the electrodes in three places, and then the rotation 
reached a constant value at comparatively low fields.

The optical activity of suspensions is well known ; 
it has received much attention by French and 
German physicists and chemists3.

J. K u n z .
R . G. L a B a w .

University of Illinois,
Urbana, Illinois.

June 5.
1 Nature, 136, 795 (1935).
* Phil. Mag., (7), 22, 616 (October 1936).
* See, for example, Stefan Procopiu, Ann. Phys., 1, 213 (1924).

W e  have been investigating the effect described 
by Prof. Kunz and R. G. LaBaw, first in conjunction 
with McLean, who, however, had to leave it to take 
up other work. Although the solutions were appar
ently quite clear and free from obvious particles, we 
were led to suspect in some cases that the result might 
be due to very minute crystals in suspension in the 
liquid ; we have also heard from Prof. Kunz that 
he has come to the same conclusion. Very careful 
filtration through selected filter papers removes the 
optical activity. The conclusion is, then, that the 
effect is due to dichroism induced in the particles 
by the electric field, a phenomenon not entirely new, 
although its accurate quantitative investigation is 
beset by numerous difficulties.

E . B . Lu d l a m .
A. W. P b y d e .
H. G o r d o n  R u l e .

Chemistry Department,
University, Edinburgh.

June 16.

Air-drag and the Equilibrium of Whirling 
Threads

In the absence o f all resistance to motion and 
assuming perfect flexibility, the differential equations 
of motion for a thread which carries a small spherical 
‘bob’ and is whirled rapidly about a vertical axis by 
a horizontal arm give us an approximate solution 
for small amplitudes a plane sine wave—with 
reference to moving axes—leading to the well-known 
formula for plane vibrations1. This approximate 
solution throws no light whatever on the stability 
of whirling threads as observed experimentally in 
a ir: these threads sho-w ‘necks’ of appreciable
amplitude in place of point nodes, the necks increasing 
in diameter the farther they are from the ‘bob’ . With 
sufficiently long threads and a large radius of the 
whirling arm, the sine outline disappears altogether.

I have recently found that if a term be introduced 
for air-drag—assumed proportional to the square of 
the linear velocity—the differential equations then 
admit of an approximate solution which not only 
gives the outline of the thread with surprising 
accuracy but also fully explains the limited stability 
of the system as described by Hall (loc. cit.).

For ease in experimental interpretation, the solu
tion is best referred to moving rectangular axes, the 
vertical axis of whirl being the 2-axis. The form of 
solution is then :
x — JJ(1 +Jg323 +  T’s g'z6 • • .) sin |3z, 
y = .Rpz(l +J[x3z3 + !̂ g 6z6 . . . ) cos P(1 + JR2P2)z ;
where z is measured from the node of the lowest 
balloon, R is, effectively, the radius of the lowest 
balloon, determined by the radius of the whirling 
arm ; |32 is ma>2/Mg ; m is thread mass per centi
metre ; «  is angular velocity of whirl; M  is mass 
of ‘bpb’ ; g is gravitational constant ; p is 
(y/2p) (1 — %R2fi2)R ; y is Pb>*/Mg ; P  is coefficient 
of air-drag per centimetre of vertical thread.

This solution gives the projection of the spiral 
thread on two perpendicular vertical planes. The 
a-values are conveniently referred to as the ‘centri
fugal wave’, the ^-values as the ‘drag wave’. The 
period of the drag wave differs from that of the 
centrifugal wave by the small factor JJ?2P2, so that 
the positions of minimum amplitude do not coincide 
exactly with the nodes of the centrifugal wave. This 
point is clearly ‘ shown in photograph 6 of Hall’s
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note (foe. tit.). The accuracy of this solution appears 
to depend primarily on the magnitude of the ex
pansion coefficient p and is good, within this limita
tion, for very large values of the balloon amplitude : 
we are no longer tied to infinitely small amplitudes.

The value of :x is commonly so small that, with 
appropriate corrections which will be self-evident 
from the equations, if r is the radius of the first 
‘neck’ and R is the radius of the first balloon, then

P_ _  2 r
m  tzR2

Measurements of this ‘drag ratio’ are now in pro
gress, using a coincidence method involving a specially 
constructed prismatic instrument which eliminates 
the slight sway inseparable from these whirling 
systems.

Very fine threads are found to give larger values 
of the drag ratio than coarse ones in approximately 
the ratio of their diameters, as might be expected. 
There appears to be a slight decrease in the drag 
coefficient with increased whirling speed, which is 
possibly due to increased air swirl in the system or a 
departure from the square law.

I hope shortly to give elsewhere a full account 
of these measurements and the derivation of these 
equations.

E. R . G o s h a w k .
Experimental Department,

Fine Cotton Spinners’ and Doublers’
Association Ltd.,

Rock Bank,
Bollington,
Cheshire.
July 3.

1 Hall, H. W., Nature, 138, 932 (Nov. 28, 1936).

J uly  31, 1937

Maintenance of the Pulsation in Cepheid 
Variables

T h e  oscillations induced in the principal modes 
of vibration of a star by a free oscillation in one of 
them, generally of the second order in the correspond
ing free amplitude, are unimportant unless magnified 
by resonance ; so seems the evidence from Miss H. A. 
Kluyver’s analysis1. Hence, the motion in a Cepheid 
variable may be closely approximated to by the 
superposition of the oscillations of two modes of 
vibration, a free one and a forced one with half the 
period.

The damping constant of this composite motion 
is a weighted mean of the constants referring to the 
components, the weight factors being proportional 
to the energies of the separate oscillations. As, except
ing exact commensurability, the ratio of these weight- 
factors is proportional to the square of the free 
amplitude, the dissipation of the energy of the pulsa
tion depends on this amplitude.

As regards the damping constants of the com
ponents of the motion, it is to be remarked that 
each is the sum of positive and negative terms ; the 
positive terms result from the dissipation of energy 
m the outer part of the star, hence probably are 
much larger for the mode of vibration corresponding 
to the forced oscillation ; the negative terms, result
ing from the generation of energy, probably are of 
the same order of magnitude in both cases. Hence 
, possibility arises that the damping constant 

elongmg to the free oscillation is negative and that

belonging to the mode of vibration in forced oscilla
tion is positive.

If the damping constants in actual stellar conditions 
have values corresponding to the possibility referred 
to, then the star may adjust its amplitude in such a 
way that the damping constant of the composite 
motion is zero : the pulsation may be maintained 
indefinitely. If a state of affairs is assumed in which 
the amplitude is very small, then the negative 
dissipation of energy of the free oscillation intensifies 
the motion, until the positive dissipation correspond
ing to the induced vibration restores the balance : a 
permanent state of pulsation has been reached.

J. W o l t j e r , JUN.
University of Leyden.

1 Bulletin of the Astronomical Institute of the Netherlands, 276.

Photo-decomposition of Aldehydes and Ketones
A l d e h y d e s  and ketones decompose in the gas 

phase in two main ways1. Type I, predominant 
with short chain compounds, may be represented 
RCOR' -> CO +  (RR +  R R ' +  R 'R '). Type II, pre
dominant with long-chain compounds, involves a 
cracking of the long hydrocarbon chain in a position 
a — |3 to the earbonyl group, giving a lower carbonyl 
compound and an olefine.

We recently described2 certain results obtained in 
a study of the photo-decompositions of such com
pounds in paraffinoid solution, in which circumstances 
both types of decomposition were found to occur, 
type I being subject to a marked temperature 
coefficient while type II is not.

These results have now been extended to other 
carbonyl compounds, and appear to be of general 
significance. Thus methyl ethyl and diethyl ketones 
in 10 per cent liquid paraffin solution show no 
appreciable photolysis at 20° C., but ready decom
position according to type I at 100°.

The products arising from the type I photolysis 
in all ketones studied in paraffinoid solution are 
modified in a very simple but profound way, for 
whereas in the gas phase a mixture of the three 
hydrocarbons RR, R R ' and R 'R ' together with an 
approximately equivalent volume of carbon monoxide 
is obtained, in solution the hydrocarbon products 
occupy more than double the volume of the carbon 
monoxide and consist only of the hydrogenated 
products of the alkyl radicals, RH and R'H. None 
of the R R ' and R 'R ' hydrocarbons, previously found in 
the gas phase can be detected. It is clear that the 
free radicals disengaged in the photolysis must mainly 
react with the molecules of the paraffin solvent rather 
than combine together, as they do in the vapour. 
That this is substantially true is shown by the fact 
that an unsaturation develops in the paraffin solvent 
which, on removal of the carbonyl compound by 
distillation in vacuo, can be titrated with bromine 
water, and is equivalent in amount to the unsaturation 
which would be expected from the volume of the 
products. This suggests a continuous interchange 
of hydrogen atoms between paraffinoid free radicals 
and paraffin molecules, until two such free radicals 
meeting react to give an olefine and a paraffin by 
d isproportionation.

With methyl ethyl ketone, the ethane produced 
is in excess of the methane, and this and a deficiency 
of carbon monoxide with reference to the total hydro
carbon produced has been correlated with the
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presence of acetaldehyde which we were able to 
estimate. These results suggest that the reaction

CH3CO +   ̂n 11271 f 2 CH3CHO -f- t 1 1211 + 1

can occur in parafiinoid solution.
Aldehydes differ from ketones in that photo

decomposition according to type I occurs in solution 
at room temperatures, and further in that the gaseous 
products are for the most part the same as those 
in the gas phase. Thus in the case of acetaldehyde 
the main products are methane and carbon monoxide, 
with a slight excess of the former. Butaldehyde and 
isovaleraldehyde behave similarly giving practically 
equal volumes of carbon monoxide and saturated 
hydrocarbon. Both compounds decompose simul
taneously according to types I and II, the proportion 
of each type being approximately the same as in 
the gas phase, and unchanged in the liquid between 
20° and -  80° C.

Since with aldehydes less than 2 per cent of 
hydrogen is found, and but little unsaturation is 
developed in the solvent, the mode of type I decom
position is strikingly differentiated from that of the 
ketones. Thus independent evidence is furnished for 
the conclusion at which we have already arrived3, 
that the hydrocarbon is produced from aldehydes 
mainly in one act, namely, RCHO -> RH +  CO, 
whereas in ketones free radicals are first formed. 
This conclusion can also be shown to be in accord 
with the fact that, with ketones in solution, the type I 
decomposition is subject to a marked temperature 
coefficient, while with aldehydes it is not.

R . G. W. N o r r is h .
C. H .  B a m f o r d .

University Chemical Laboratory,
Cambridge.

July 13.
1 Norrish and Appleyard, J. Chem. Soc., 874 (1934). Bamford and 

Norrish, J. Chem. Soc., 1504 (1935).
* Norrish and Bamford, Nature, 138, 1016 (1936).
5 Norrish and Kirkbride, J. Chem. Soc., 1518 (1932). Norrish, 

Trans. Farad. Soc., 30, 107 (1934); Acta Physica Chemica VRSS, 
3, 171 (1935).

Elementary Cell and Space Group of Ethyl-chloro- 
phyllide

Ch l o r o p h y l l  itself prepared after Stoll1 is amor
phous, giving in X-ray photographs only one broad 
ring corresponding to a distance of -1' 2 A. However, 
by replacing the phytol group by the ethyl group, a 
crystallizable compound can be obtained. Ethyl- 
chlorophyllide was prepared from leaves of Heracleum, 
following also the method of Stoll. By evaporation 
from etherical solutions small crystals, weighing 
about 2 y, were obtained in the form of thin equi
lateral triangles. The crystal form was, as already 
remarked by Willstatter and Stoll1, clearly trigonal 
hemiedric (symmetry class C3).

X-ray diagrams with copper K  a-rays were obtained 
by oscillation through various angles about the a-axis 
[10 10 ] and about [ 112 0 ], the a-axis being parallel 
to the side of the triangle.

The dimensions of the elementary cell are : 
a =  8-90 ±  0-02 A. ; c =  38-4 ±  0-2 A. For the 
density, the, value 1 - 1 1  as found for chlorophyll was 
taken. The number of molecules of C32H 30ON4Mg. 
CO2CH3.CO2C3H5.H2O (the crystals were most prob
ably those of the a-component) contained in the

cell was thus found to be 2-7 or approximately 3 ; 
so the exact value of the density is 1 -24.

The X-ray diagrams confirmed the presence of a 
threefold axis, with no symmetry plane through the 
c-axis or at right angles to this axis. So only the 
symmetry classes C3 and C,,; are possible, the latter 
being improbable from the external form of the 
crystals. As only those reflections 0001 for which 
l =  3n are found and, further, many of the reflections 
are inconsistent with a rhombohedral lattice, the 
space group will be one of the pair of enantiomorphic 
groups C\ and C|. In these space groups the centres 
of the molecules, that is, the magnesium atoms, will 
be arranged in spirals around the c-axis.

A discussion of the observed intensities in relation 
to the shape of the molecules will be given later. 
We intend to investigate also the compounds derived 
from ethyl-chlorophyllide by replacing the magnesium 
atom by other bivalent metals such as copper and 
zinc.

J. A. A. K e t e l a a r .
Laboratory for Inorganic and 

Physical Chemistry.
E. A. H a n s o n .

Botanical Laboratory,
University, Leyden.

June 19.
1 Willstatter, R., aad Stoll, A., “ Untersuchungen'fiber Chlorophyll” 

(Berlin, 1913).
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CEstrous Reactions, including Mating, Produced 
by Triphenyl Ethylene

D o d d s  and his co-workers have described a 
num ber of synthetic substances w ith  oestrogenic 
activity.

We have found that 1 -0 mgm. of triphenyl 
ethylene1, dissolved in oil, produced full vaginal 
cornification when injected into ovariectomized mice. 
A dose of 10 mgm. injected in two doses on two 
successive days produced cornification lasting for 
some eight to nine weeks, and partial cornification 
was present for a further period. The injections also 
caused cestrous distention of the uterus. Ten 
ovariectomized mice injected with 10 mgm. of the 
substance were placed with potent males and five 
of these have mated, as judged by the finding of 
vaginal plugs ; one of these animals mated twice, 
namely, 5 and 15 days after the injections.

(Estrous changes in the uterus and in the vulva 
and also mating have been induced in each of two 
hypophysectomized rabbits.

Although the oestrogenic activity of triphenyl 
ethylene, as estimated by vaginal cornification, is 
only about 1 / 10,000 that of oestrone, yet it can 
produce effects of remarkable duration, and its power 
to produce mating is also noteworthy.

The minimum amount of the substance necessary 
to produce vaginal cornification when given by mouth 
in solution of oil is approximately the same as when 
given subcutaneously. Larger doses given by mouth 
produce cornification lasting for about a week.

J. M. R o b s o n .
A. ScHONBERG.

Departments of Pharmacology and 
Medical Chemistry,

University, Edinburgh.
July 5.

1 Klages and Heilmann, Ber. deutsch. chem. Ges., 37, 1455 (1904).
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Carotenoids of the Chicken Retina
T h e  cones of many bird and reptile retinas contain 

brilliantly coloured oil globules. In the chicken they 
are red, golden and yellow-green1*2. They possess 
considerable interest, for light must filter through 
them to enter the sensitive cone outer limbs, and 
they may serve, therefore, as a mechanism for colour 
vision3 * *.

Kuhne and Ayres2 effected a crude separation of 
chicken retinal pigments into three fractions : 
purplish red “ rhodophane” , golden or orange 
“ xanthophane” , and yellow-green “ chlorophane” .

We have crystallized three such pigments from 
retinal extracts. They are carotenoids, and in suit
able solvents reproduce closely the colours of the 
retinal droplets :

(1) The purplish red pigment, astacene. Epiphasic 
when shaken with benzine and 90 per cent methanol. 
Soluble in concentrated caustic potash ; precipitates 
as a red soap on dilution with water. Crystallizes 
from methanol-acetic acid in thin, curved, purple 
blades; from pyridine in fine needles. Crystals 
insoluble in benzine, almost insoluble in methanol, 
readily soluble in pyridine. The spectrum consists 
of a single broad band, maximal at 477 mp. in hexane 
(Fig. la ), at 499-5 mp in pyridine, at 497 mp in 
castor oil (used to simulate the retinal oil).

J uly  31, 1937

Wave-length (in/*)
Fig. 1.

(2) ' A golden or orange xanthophyll. Shaken with 
benzine and 90 per cent methanol, it is epiphasic 
before and hypophasic after saponification. This is 
the typical behaviour of xanthophyll esters. Crystals 
from methanol solution are orange-red in colour, 
practically insoluble in benzine, readily soluble in 
methanol. The spectrum possesses three bands, at 
(421), 449-5 and 478 mp in hexane (Fig. 1 b), and at 
(430), 463 and 490 mp in castor oil. This is close to the 
spectrum of lutein (447-5 and 477-5 mp in benzine).

(3) A yellow or yellow-green hydrocarbon. Epi
phasic when shaken with benzine and 90-95 per
cent methanol. Crystals from methanol solution are
russet in colour, almost completely insoluble in 
methanol, readily soluble in hexane. The spectrum 
possesses three sharp maxima, at 418, 440 and 
469-5 mp in hexane (Fig. 1 c), and at 428, 450 and 
480-5 mp in castor oil. This spectrum lies at much 
lower wave-lengths than that of any known carotene 
except sarcinene (415, 440, 469 mp)1.

It seems clear from the appearance of the cone 
globules that one of these pigments predominates in 
each of them. The fact that one pigment is acidic, 
one an alcohol and one a hydrocarbon greatly aids 
their separation in vitro. A precisely similar situation

is found in the retina of the turtle, Clemmys insculpta6. 
Possibly this chemical differentiation is the basis also 
of pigment segregation in vivo.

Astacene apparently is synthesized by the chicken. 
We found no trace of it in chicken livers or serum. 
Though none could be found in the egg yolk, red 
cone droplets appeared in our chick embryos on the 
nineteenth day of incubation (37° C.). The hydro
carbon pigment also may be synthesized in situ, for 
it has not been identified either in the egg or in the 
customary chicken diet.

If the chicken depends upon these pigments for 
colour discrimination, it should fail to differentiate 
monochromatic lights between about 600 mp and 
700 mp, for none of the pigments in castor oil absorbs 
appreciably in this region. It is significant that the 
pigeon, which possesses a similar system of cone 
droplets, is unable to discriminate hue differences 
between 615 and 700 mp1.

G e o r g e  W a l d .
Biological Laboratories, H y m a n  Z u s s m a n .

Harvard University,
Cambridge, Massachusetts.

June 25.
1 Hannover, A., Arch. Anat., 314 (1843); colour plate in Hess, C „ 

“ Hdbch. vergl. Physiol.” , 4, 555 (1913).
2 Kiihne, W., and Ayres, W. C., Unters. physiol. Inst. Ueidelbera, 

1, 341 (1878) ; J. Physiol., 1, 109 (1878-79).
* Schultze, M., Arch. mikr. Anat., 2, 175 (1866); Roaf, H. E., 

Physiol. Rev., 13, 43 (1933).
* Chargaff, E., Naturwiss., 20 , 872 (1932).
6 Wald, G., unpublished observations.
* Hamilton, W. F., and Coleman, T. B., J. Comp. Psych., I S , 183 

(1933).

Position of Maximum Optical Sensitivity of 
Sensitized Photographic Plates

I n  one of the first papers1 on the phenomenon of 
sensitization of photographic plates to the long-wave 
rays of the spectrum by dyestuffs, Vogel noted that 
the maximum sensitivity is often shifted by several 
hundred Angstrom units towards the red in com
parison with the maximum absorption of the dye
stuffs in solution. The usually accepted explanation2 
of this phenomenon is that it is due to the displace
ment of the maximum of absorption of the dye
stuff by its adsorption on the silver halide. But on 
account of the difficulties connected with measuring 
the absorption by scattering media, this hypothesis 
has not yet been confirmed experimentally.

650 6oo 55o 5oo

P o s i t i o n s  o f  M a x i m a  O p t i c a l  S e n s i t i v i t y  

Fig. 1.

With the aid of the Konig-Martens spectro
photometer, we have obtained absorption curves of 
erythrosin and phloxine sensitizers adsorbed on 
transparent layers of silver bromide sublimated in 
vacuum. They were prepared by a method analogous 
to the method of de Boer3 as described in a series 
of papers by him on the adsorption of dyestuffs on 
sublimated layers of alkali earth metals.
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In Fig. 1, Curves 1 and 2 represent the curves of 

the spectral sensitivity of plates sensitized with 
erythrosin and phloxine, reduced to the same number 
of incident quanta. Curves 3 and 4 represent the 
curves of absorption of these dyestuffs adsorbed on 
layers of silver bromide.

As it is to be seen from the figure, the wave-length 
of the maxima of sensitivity coincides exactly with the 
wave-length of the maxima of absorption of adsorbed 
dyestuffs (erythrosin, 558 m p ; phloxine, 563 mp) 
whereas the maxima of absorption of the dyestuffs 
in solution lie at 523 mp for erythrosin and at 
524 mp for phloxine.

S. N a t  an s o n .
Cine-Photo-Research Institute,

Karpov Institute of Physical Chemistry,
Moscow.

1 Vogel, H., Ber. dent. chem. Ges., 7, 976 (1874).
* Bonhoeffer, K., and Harteck, P., "Grundlagen der Photochemie’* 

(Dresden und Leipzig : Th. Steinkopff, 1933), p. 278.
* de Boer, J. H., Z. physik. Chem., B, 15, 281 (1932).

Glyceraldehyde and Embryonic Glucolysis
It  has already been reported1-2 that anaerobic lactic 

acid production from glucose in the chick embryo is a 
true case of non-phosphorylating glucolysis, strongly 
inhibited by dl-glyceraldehyde. As possible inter
mediates, glycerol, glyceric acid, dihydroxyacetone 
and methylglyoxal were excluded. We are now able 
to add to the list pyruvic acid and glyceraldehyde.* 
Of the two stereoisomers, only Z-glyceraldehyde 
inhibits glucolysis; this corresponds in its con
figuration to Z-lactic acid (sarcolactic acid) which 
derives from glucose in the body. The inhibitory 
effect is complete at a concentration of about 
2-5 x 10-3 M. The fact that dl-glyceraldehyde does 
not apparently inhibit glucolysis more than about 
90 per cent is due to a slow enzymic lactic acid 
formation from glyceraldehyde itself. This process 
needs glutathione as co-enzyme and is not based upon 
a primary condensation of trioses to hexose, as it is 
not inhibited by amounts of fluoride or iodoacetate 
which would be enough to poison a secondary 
glucose breakdown. It is due rather to the non- 
enzymic formation of methylglyoxal under the experi
mental conditions, which is then converted to lactic 
acid by the glyoxalase present.

The exclusion of so many 3-carbon compounds as 
possible intermediates of glucolysis proper induces us 
to refer to the work of Nef3, who showed an in vitro 
intramolecular shifting of the enol linkage along the 
carbon chain in hexoses, and suggested a similar 
process for the enzymic breakdown of glucose. Such 
a shifting of enol linkages would make it possible 
to understand how 1-laetic acid can derive from 
d-glucose in vivo. The final step would be an intra
molecular dismutation. The occurrence of enolization 
and dismutation would explain the inhibition of 
glucolysis proper by fluoride and iodoacetate, which 
also poison (though in different concentrations) the 
enolase and dismutase of hexosediphosphate break-

OWn’ J o s e p h  N e e d h a m .
H e r m a n n  L e h m a n n .

Biochemical Laboratory,
Cambridge.

* We are greatly indebted to Prof. H. 0 . L. Fischer and Dr. Baer 
o f Basel, for a gift of d-glyceraldehyde.

1 Needham, Nowinski, Cook and Dixon, Nature, 138, 462 (1936).
2 Needham and Lehmann, Nature, 139, 368 (1937).
f Nef, Liebigs Annalen, 376, 1 (1910).

Technique of the Painting Process in the Temple of 
Vijayalaya Cholisvaram in Pudukottah State

T h e  ruined temple of Vijayalaya Cholisvaram is 
situated in the village of Narthamalai (10° 30' N., 
78° 45' E.) in Pudukottah State in South India, 
being about five miles to the north-east of Sittanna- 
vasal1 and about 33 miles, as the crow flies, from 
Tanjore2. The temple was probably built in the 
ninth century a .d . during the time of Vijayalaya, a 
king of the Chola Dynasty of South India. The 
details of the paintings, however, have either faded 
or disappeared, due to the vicissitudes of time and 
environment, so that it is very difficult to judge of the 
art as such. But circumstantial evidences go to show 
that the paintings were probably executed during 
the eleventh-twelfth centuries a .d ., and at any 
rate, their date cannot be later than the fourteenth 
century a .d . If they belong to the eleventh-twelfth 
centuries a .d ., they should have been contem
poraneous with the Chola paintings in the Brihadis- 
vara temple2 at Tanjore.

The paintings are executed on the inner walls of 
the front hall o f the temple, which are constructed 
of large blocks of hornblende-gneiss. The technique 
adopted is a combination of tempera with fresco. 
The painted stucco consists of the Rinzaffo or the 
rough coat of lime plaster with a fine lime wash 
thereon, the latter having been applied while the 
plaster was still wet. Over this is a layer of paint 
of appreciable thickness. The thicknesses of the 
different layers are : painted stucco, 3-3 mm. ;
rough plaster, 2-3 mm. ; lime-wash, 0-4 mm. ; paint 
film, 0-6 mm.

The results of analysis of the rough plaster and the 
paint film (red paint film being chosen for the pur
pose) are given in the accompanying table.

Rough Red paint
plaster film

(per cent) (per cent)
Moisture 1*39 1-71
Carbon dioxide 20-95 11-67
Loss on ignition 4-29 11-86
Silica (SiOa) 37-83 38-85
Iron and alumina (Fe,Oa> A120,) 1-79 7-63*
Lime (CaO) 31-73 25-09
Sulphuric anhydride (S08) 0*03 0-27
Magnesia (MgO) 0-66 1-68
Undetermined (mostly alkalis) 1-33 1-24

100-00 100-00
* AljOa being only 0-73 per cent.

The high value of the loss on ignition of the paint 
film, amounting to 11-86 per cent, is significant, and 
goes to show the presence of organic matter in the 
paint film used as a binding medium.

The only inert material used with the lime is sand.
So far as the pigments are concerned, lime has 

been used for the white, carbon for black, yellow 
and red ochres for yellow and red and terre verte 
for green. There are traces of a light, bluish-green 
colour, but sufficient quantity of it is not available 
for identifying the blue pigment.

Full details of the investigation will be published 
elsewhere.

S. P a r a m a s iv a n .
Chemical Laboratory,
Government Museum,

Madras.
July 5.

1 Nature, 139, 114 (1937).
* Nature, 137, 867 (1936). Technical Studies (Harvard University), 

5, 221-240.
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Neural Induction by Plant Tissues in the Ectoderm 
of the Gastrula of Triton taeniatus

To investigate the problem concerning the inductive 
action of plant tissues in the ectoderm of the gastrula, 
plant tissues rich in nuclear and plasmatic content 
were used, such as meristem, cambium, ovaries and 
anthers. Fragments of these tissue, living or dead, 
were implanted into the blastoccele of an early gastrula 
o f Triton.

Four series of experiments were carried out. In 
the first series, fragments of oat root meristem were 
inserted either in the fresh condition or after sub
jection to short boiling in water. Thickenings were 
formed in the ectoderm at the points in contact with 
the implant. In the second series, pieces of growing 
points of potato shoots were used, fresh or boiled. 
A greater proliferation of the ectodermal cells in the 
region of contact took place. In the third series, 
fresh cambium of the birch tree was grated and 
introduced immediately into the blastoccele of a grow
ing gastrula. Clear instances of inductions of neural 
plate were obtained, the superficial and deep layers 
showing a definite differential effect. As might be 
expected, the cambial layer was the most effective. 
The reason for this may be that the more tender 
membranes of the cambium are more easily destroyed 
by grating. The fourth series forms the control, and 
shows that the cell membrane is an insurmountable 
obstacle for inducing substances. Plant subjects such 
as anthers or whole stamens were implanted with 
unimpaired cell membranes. In these cases no 
induction was obtained.

Our results contradict those of Holtfreter’s work 
on plant material (1934, p. 348)1, but they suggest 
an explanation of the negative results of his experi
ments. Holtfreter used plant objects containing much 
nutritive material (pieces of banana, dough of wheat 
flour, potato starch).

The unity of plant and animal tissues thus shown 
may find corroboration in the biochemical field. 
Butenandt and Jacobi (1933)2 extracted folliculin 
from palm seeds. This folliculin was identical with 
the folliculin C18H220  2. Skarzynski (1933)* obtained 
a hydrate of follicular hormone from flowers, whereas 
up to that time this substance had only been obtained 
from the urine of pregnant women and from the 
placenta.

M. N. R a g o z e n a .
Laboratory of Embryology,

Institute of Experimental Medicine,
Moscow.

1 Holtfreter, J., Archiv f. Entwicklungsmech., 132, 225 and 302 
1934).

1 Butenandt, H., and Jacobi, H., Z. physiol. Chem., 218,104 (1933).
’  Skaraynski, B., Nature, 131, 766 (1933).
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Neural Induction by Fragments of Dead Tissues 
and Organs of Amphibia and Mammalia in the 

Ectoderm of the Anuran Gastrula
I n  the springs of 1934 and 1935, experiments were 

made on the influence of pieces of dead tissue (killed 
by means of desiccation, boiling and treatment with 
alcohol) on the ectoderm of the gastrula of Anura, 
and tests were carried out in which parts of organs 
of tadpoles and adult Mammalia were implanted into 
the blastoccele cavity of the gastrula.

Embryos of Bufo viridis proved to be the best test 
material, but eggs of Rana esculenta were also used. 
All tests gave positive results. Pieces of the upper

lip of the blastopore were desiccated at 60°, others 
were boiled in water. Some were fixed in 95 per cent 
alcohol, and later resoftened.

Fragments of muscle, brain and liver were the 
most effective of all the organs of anuran tadpoles. 
Fragments of mammalian organs, especially of liver 
and of kidneys, showed the highest inductive capacity. 
Our results confirm the work of Holtfreter (1934)1, 
who has shown that mammalian tissues are the most 
effective in inducing axial organs, and add weight 
to the view that neural induction is chemical in 
nature.

G . A. S c h m i d t .
Laboratory of Embryology,

Institute of Experimental Medicine,
Moscow.

1 Holtfreter, J., Archie Entwicklungsmech., 132. 225 and 302 
(1934).

Distribution of the Biting-louse
T he biting-louse, Heterodoxus longitarsus (Piaget), 

is primarily a parasite of certain didelphian mammals 
(Macropodidaa), but it has been found also upon non- 
didelphian hosts. It has been recorded from domestic 
dogs, a jackal, a coyote, Oncifelis salinarum, and a 
man ; also from the passerine bird Corone australis. 
We have examined the original specimens of most 
of these records and, in addition, have a number of 
new records from the dog.

This straggling is of interest from two points of 
view. First, the parasite has become established upon 
one of these non-didelphian hosts, the domestic dog, 
and is even the usual dog louse in some localities. 
Secondly, on this host it appears to have a geo
graphical and local distribution. Of the conditions 
necessary for the establishment of a louse species on a 
host other than its ‘phylogenetic’ host nothing is known; 
but with the apparent opportunities for transference 
it is amazing that it has not occurred more often. 
The earliest date recorded for the occurrence of the 
parasite on a non-didelphian host is 1902, in Africa.

On examining the locality records, there seems to 
be a definite geographical distribution such that it 
occurs only in temperate and tropical areas, roughly 
confined between lat. 40° N. and lat. 40° S. Thus, 
we are informed that the parasite is not known from 
the U.S.S.R., or from Canada; and it does not 
appear to occur in Europe. The information, from 
the literature in our records, indicates that within 
the two parallels of latitude the distribution is 
localized.

We are indebted to a great number of workers for 
our data. Accounts of the distribution and of the 
diagnostic anatomy of the parasite are in preparation.

N. J. B. P lom ley .
Molteno Institute,

University of Cambridge.
G o r d o n  B. T h o m p s o n . 

British Museum (Natural History),
London, S.W.7.

July 2.

“ The Handbook of British Birds”
As many ornithologists are already aware, a new 

edition of “ A Practical Handbook of British Birds” 
has been for some time in preparation. We should 
be very grateful to any of your readers who would 
now send us notes of any omissions or errors in the 
original work, and of any unpublished observations
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which would make the work more accurate and com
plete. Should secrecy in regard to locality be neces
sary, this will be rigidly respected.

Since the “ Handbook”  was completed twelve 
years ago, such a vast amount of matter relating 
to distribution, migration, breeding-habits and food 
has been published, both at home and abroad, that 
the revision made necessary is a very heavy task 
involving the rewriting of most of these sections.

Moreover, field characters, habitat, song and 
‘habits’ generally, to which very little space was 
devoted in the original work, will be greatly expanded, 
and these new sections are being undertaken by Mr. 
B. W. Tucker (with Mr. Charles Oldham’s kind 
approbation).

The new work will be very fully illustrated in 
colour, the aim being to show all the birds in so far 
as possible all their plumages. Such a series of illus

trations is not now available to British ornithologists, 
and it is hoped that this new feature will greatly 
enhance the usefulness of the work, especially to 
observers in the field.

The original “ Practical Handbook” will be in fact 
so much a new work that we consider an alteration 
of the title to “ The Handbook of British Birds” 
justified.

As it is proposed to publish in five volumes at 
six-monthly intervals, beginning next spring, we 
shall be glad to have now any notes relating to the 
order Passeres. It would be a convenience if observa
tions concerning breeding habits or food were sent 
direct to the Rev. F. C. R. Jourdain at Bellevue Road, 
Southboume, and all other notes to me at Gracious 
Pond Farm, Chobham, Surrey.

H. F. W i t h e b b v .
July 21.
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Points from Foregoing Letters
T h b e e  new types of pleochroic haloes have been 

found by Prof. G. H. Henderson in the course of an 
extended examination of biotite specimens. Appar
ently these are due to certain elements of the uranium 
family, and are of hydrothermal origin.

A table comparing the ability of colchicine to reduce 
the size of plant tumours (induced in tomato plants by
B. tumefaciens) with the effect produced by palmitic 
acid, by removing the flowers, or covering the terminal 
buds, is given by L. Havas. The author infers that 
colchicine, like the other factors mentioned, inhibits 
the growth through the intervention of plant hor
mones.

Dr. N. Kemmer gives a condition that must be 
satisfied by nuclear force-constants in order to 
account for the fact that nuclei with very large spin 
do not exist. The force constants previously derived 
by Volz must be altered to fulfil this condition.

Dr. Lotte Kellner concludes, from infra-red 
absorption spectrum observations, that in the dry 
crystalline state the molecules of diketopiperazine 
and tetramethyldiketopiperazine exist in the keto- 
form free from mixture with the enol-form.

A radioactive element formed in molybdenum 
irradiated with deuterons has been investigated by
C. Perrier and Prof. E. Segre. They attribute the 
radioactivity to isotopes of atomic number 43 
(masurium), and find that their reactions are similar 
to those of the element rhenium.

Further experiments by Dr. J. Kunz and others 
show that the rotation of the plane of polarization 
attributed by J. Kunz and P. H. Babcock to organic 
compounds dissolved in various solvents, under the 
influence of an electric field, is in reality due to the 
dichroism induced in suspended particles by the 
electric field, a phenomenon already known.

An approximate solution of the differential equa
tions of motion of loaded, flexible threads whirling 
about a vertical axis and subject to air-drag has 
been developed by E. R. Goshawk. The solution 
accounts for the limited stability of such systems 
and is not materially affected by the amplitude of 
whirl. A simple method is indicated for measuring 
the air resistance to the motion of cylindrical threads 
—rough or smooth—at high whirling speeds.

Dr. J. Woltjer, jun., points out the possibility of 
the existence of a self-regulating mechanism which 
would maintain the pulsation of a star, depending 
on the superposition of the oscillations of two modes 
of vibration, a free and a forced one.

Two types of decomposition of the methyl-ethyl 
and diethyl ketones in 10 per cent liquid paraffin 
solution, are described by Prof. R. G. W. Norrish 
and C. H. Bamford. They find that solvent molecules 
react with the radicals liberated by the photolysis.

An X-ray investigation by Dr. J. A. A. Ketelaar 
and E. A. Hanson of the ethyl derivative of chloro
phyll, said to be the first of the chlorophyll deriva
tives to be examined by the X-rays, indicates that the 
molecules are arranged in spirals.

Three crystalline pigments belonging to the group 
of carotenoids have been obtained by Dr. G. Wald 
and H. Zussman from extracts of chicken retinas. 
One is purplish red (astacene), another a golden or 
orange xanthophyll, and the third a yellow or yellow- 
green hydrocarbon. None of these absorbs light in 
the region 600-700 mp, and the authors suggest 
that the chicken, like the pigeon, may be unable to 
discriminate hue differences in this region.

Curves showing that the maximum sensitivity of 
photographic plates sensitized with dye-stuffs (ery- 
throsin and phloxine) corresponds with maximum 
absorption by those dyes when absorbed on layers 
of silver bromide (but not with their maximum 
absorption when in solution) are submitted by S. 
Natanson.

Dr. J. Needham and H. Lehmann have investigated 
the inhibition of embryonic glucolysis by glyceralde- 
hyde—it is due only to i-glyceraldehyde. The fact 
that the inhibition is apparently incomplete is due 
to lactic acid formation from glyceraldehyde itself. 
This is brought about by its transformation into 
methylglyoxal, which is then converted to lactic acid 
by glyoxalase.

S. Paramasivan reports that the paintings in the 
temple of Vijayalaya Cholisvaram at Narthamalai in 
Pudukottah State (South India) have been executed 
in a technique which is a combination of fresco with 
tempera. Lime, carbon, yellow and red ochres, and 
terre verte have been used as pigments.
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R e s e a r c h  I t e ms
The Quinault Indians, Washington, U.S.A.

T h e  Indians who speak a Salish dialect lived in 
a region of the State of Washington, of which the 
Quinault River, with its valley, was the heart. In 
addition to the region drained by the river, they also 
occupied a district along the beach between a point 
near the mouth of the Raft River and a spot near 
the present site of the village of Pacific Beach, or 
the mouth of Joe Creek. In practice, their boundaries 
were not strictly defined, and the feeling of ownership 
or exclusive right to this territory was unheard of. 
The heights above the source of the river were more 
or less common hunting ground for several neighbour
ing tribes. The whole region was covered with a 
luxuriant growth of vegetation. In 1855, they ceded 
part of their territory to the Government, and since 
then have lived in the present Quinault Indian 
Reservation. Between 1925 and 1927 they were 
visited on three occasions by Mr. Ronald L. Olson 
under the auspices of the Department of Anthropo
logy, University of Washington, for the purpose of 
studying the vanishing relics of their tribal culture, 
of which there has been no systematic description 
(Univ. Washington Pub. in Anthrop., 6, 1). “ Quinault” 
is a corruption of “ kwi’nail” , the name of the largest 
settlement situated at the site of the present village 
of Taholah. A list of thirty-eight village settlements 
which had existed along the course of the river was 
obtained, while some seventy-seven place-names were 
collected. An approximate estimate for the popula
tion at the beginning of the nineteenth century is 
eight hundred. Their most important economic 
activity was the taking of salmon, of which the great 
run began in March or April. During the run, the 
men virtually lived at the weir, the fish being passed 
to the women for dressing and curing. After the 
run, a variety of activities was open. Some might 
go to the mountains for hunting elk, bear and deer, 
others might go to the coast to gather clams, while 
for every household the winter’s supply of bark, 
grass and roots for baskets and clothing had to be 
gathered.

Daylight Illumination for Clerical Workers
A n  interesting investigation into the problem of 

the daylight illumination which ought to be provided 
for clerical workers has been described by L. H. 
McDermott (“ Daylight Illumination Necessary for 
Clerical Work” , Dept. Sci. and Indust. Res., Illumina
tion Res. Tech. Paper No. 19. Pp. iv + 14+2 plates. 
London : H.M. Stationery Office, 1937. 6d. net).
A mechanical method was devised to ascertain the 
value of daylight illumination below which workers 
will make use of artificial light. Briefly, the method 
employed consisted in photographing a micro- 
ammeter connected to a photo-electric cell, the 
motive force for working the camera being derived 
from the current in the lamp circuit when the subject 
first switched on the light. The photo-cell was 
exposed to daylight in a fixed position in one of the 
office windows, and the reading of the micro-ammeter 
thus bore a definite relation to the illumination at 
any particular desk. This relation was determined 
for each desk occupied by a subject under investi

gation, and thus it was possible to calculate the 
daylight illumination at any desk at the moment 
when the worker made use of the desk light. The 
results of more than a thousand observations made 
in a study of seventeen typists are analysed and 
tabulated. The illuminating value at which the 
average subject needed artificial light was about 
5 foot-candles. Individual subjects varied somewhat 
in their minimum requirements, but the conclusion 
that 5 foot-candles is the minimum daylight illumina
tion requirement of the average typist appears to be 
justified. This result can be applied to determine 
the average lighting-up time at any season of the 
year for any given point in a room if the day
light factor for that point is known, and if data 
concerning the variation of outdoor illumination 
throughout the day at all times of the year are 
available. A table is given showing, for positions 
with various daylight factors, the periods for which 
natural illumination is sufficient for typists work
ing at desks with specified daylight factors. The 
figures relate to a non-urban locality in the south 
of England.

Age and Stock of Blue Whales
T h e  corpora lutea of whales regress into corpora 

albicantia, but apparently never become entirely 
absorbed, so that the ovaries retain a record of the 
total number of ovulations during the life-history of 
any female. From material examined in the antarctic, 
and ovaries extracted and sent to London by whaling 
factories there, together with date of length, sexual 
condition, and ankylosis of vertebral epiphyses, 
Alec H. Laurie has deduced certain important con
clusions regarding the antarctic Blue whales (Dis
covery Reports, 15, 223-284, 1937 ; Camb. Univ. 
Press, 9s. net). The onset of maturity corresponds 
with the accumulation of eleven corpora lutea in the 
ovaries, and a minimum body-length of 86 feet, 
which is attained at ten to eleven years of age. 
Breeding may take place every two years at best, 
and a possible average rate of once in two and a 
half years is suggested. The oldest females taken, 
probably about thirty years of age, showed no sign 
of diminishing fertility. The age distribution of the 
females points to a progressive fall-off in the rate of 
recruitment of the stock in recent years, so much so 
that the author considers it now to be insufficient to 
compensate for the slaughter of modem intensive 
whaling. Another suspicious fact bearing upon the 
same point, is the decrease which (contrary to the 
analysis made by Hjort, Lie and Ruud) is shown in 
the average length of females captured. From 
82-36 feet in 1930-31, the average length has fallen 
to 78-99 feet in 1935-36, which means that on an 
average females are killed before they have even 
begun to reproduce, and in accordance with this the 
percentage of immature females captured has risen 
from 15-16 in 1930-31 to 41-67 in 1935-36. These 
conclusions point to a serious situation. It would 
appear that the stock of antarctic Blue whales is 
steadily being encroached upon, since the annual 
breeding rate is insufficient to cope with the annual 
destruction (see also p. 180).
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A Pest of the Rhododendron

Mb . G. F o x  W il s o n  has directed the attention of 
gardeners to the appearance in Great Britain of a 
leaf-hopper, Oraphocephala coccinea, upon the leaves 
of species of Rhododendron and Kalmia (J. Roy. 
Hort. Soc., 62, Pt. 5, May 1937). The pest normally 
inhabits the eastern half of the United States. It 
seems to cause little direct damage to its host, 
but apparently allows bacteria or fungi to enter 
the plant tissue, and thus induces secondary in
fection. Applications of nicotine are recommended 
where it is necessary to control the activities of the 
pest.

Chemical Analyses of Rocks and Minerals
B u l l . 878 of the Geological Sur vey of the United 

States is devoted to a record of analyses of rocks and 
minerals made in the Laboratory of the U.S. Geo
logical Survey during the years 1911—36. It is 
supplementary to Bull. 591, which contains the 2,789 
analyses made up to January 1, 1914. In the present 
compilation, for which R. C. Wells, the present chief 
chemist, is responsible, the details of 1,533 additional 
analyses are given, including 444 of igneous and 
crystalline rocks ; 303 sedimentary rocks ; 115 clays 
and soils ; 156 ores and gangue materials and 515 
minerals. Although many of the analyses have already 
been published, a considerable number have not 
hitherto been recorded. Moreover, those published 
are very widely scattered, and some of them would 
be impossible to find without a great expenditure of 
time. The Bulletin is therefore likely to be of great 
value to petrologists and mineralogists. No attempt 
is made to recalculate the average composition of 
the earth’s crust, but Foreman's figures for the 
abundance of all the elements—based on the whole 
of the data available up to 1932—are reproduced 
from their relatively inaccessible Russian source. 
Attention is directed to Foreman’s new term clarke 
to designate a unit for indicating the relative abun
dance of an element, either by weight or by number 
of atoms, in any particular type of rock or in the 
earth’s crust, in honour of F. W. Clarke, who did 
so much for geochemistry, especially on the statistical 
side.

Size of Particles Responsible for Ferromagnetism
D i a - and para-magnetism can be explained almost 

entirely on the basis of the magnetic properties of 
single atoms; but the phenomena associated with 
ferromagnetism only appear in aggregates of atoms 
arranged in a certain manner. These aggregates, it 
is estimated, should be of ultra-microscopic dimen
sions. It is therefore to be expected that a study of 
the structure of aerosols of iron and nickel with the 
ultra-microscope should yield some information on 
the size of the elementary magnets of these ferro
magnetic substances. Observations by this method 
are reported by D. Beischer and A. Winkel (Natur- 
miss., 25, 420 ; 1937). The nickel and iron aerosols 
were produced by the thermal decomposition of nickel 
tetracarbonyl and iron pentacarbonyl, respectively, 
in nitrogen. Examination of the aerosols under the 
ultra-microscope showed that the particles were chain- 
like. This is unusual for this type of sol, which more 
often forms spherical aggregates, chain-like particles 
being formed only when some directive force is 
operative. It is suggested that the force in this case 
is magnetic. The view is supported by the fact that

the velocity of aggregation is considerably greater 
than is usual with aerosols, and that if the aggregation 
takes place at a temperature above the Curie point, 
no chain-like particles are observed, but aggregation 
results in the formation of spherical particles. 
Estimation of the size of the smallest particles of 
which the chains are composed from the widening 
of the Debye-Scherrer diagram gives results which 
are in agreement with the requirements of the Weiss- 
Heisenberg theory of ferromagnetism. Experiments 
are also described which indicate that the magnetism 
of the particles is spontaneous, and not induced by 
the earth’s field.

Polymorphic Changes of the Alkaline-Earth Carbonates
A n  interesting application of Hahn’s emanation 

method of investigating changes of structure of solids 
has been made in the examination of the poly
morphic changes of calcium and barium carbonates 
(K. E. Zimens, Naturwiss., 25, 429; 1937). The
curve of amount of emanation evolved against 
temperature indicates a transition in the case of 
calcium carbonate from the aragonite to the hexagonal 
calcite structure at about 500°. The change is mono
tropic. Barium carbonate shows an enantiotropic 
change at 800° from the rhombic to the hexagonal 
form. A further transformation at 982°, which 
has been reported in the literature, could not be 
detected.

Mud Fluid for Pressure Drilling Conditions
A h e a v y  loaded mud should be used in conjunction 

with pressure drilling equipment when very high 
pressures are to be dealt with. Also, it may be 
convenient to use a mud of this description in cir
cumstances where pressure could be controlled equally 
effectively either by back pressure or by a loaded 
mud fluid, for in the event of a formation being 
encountered where a higher pressure exists such 
pressure can be immediately controlled by increasing 
the back pressure applied at surface. Dr. J. T. 
Evans, in a paper presented to the Burma Branch of 
the Institution of Petroleum Technologists on May 4, 
pointed out that the preparation of loaded muds has 
two stages : mixing clay or shale with water to give 
an ordinary rotary mud and afterwards mixing 
barytes with this mud until the desired weight is 
achieved. It is clear that the desired final char
acteristics of the mud must determine the type of 
shale or clay to be used, but the clay best suited for 
a loaded mud base is not necessarily that best suited 
for an ordinary mud, since if ordinary mud should 
become viscous at slightly higher weight it would 
involve heavy expenditure on barytes to produce the 
final loaded product. This factor and the properties 
of weight, stability, viscosity and reaction to chemicals 
used to reduce viscosity should all be taken into 
consideration when preparing a specification for 
loaded mud. Then again, conditions are materially 
altered when the mud is put into service. Pressure, 
temperature, etc., are liable to have some effect on the 
characteristics of the mud, and these factors must 
be borne in mind when assessing the usefulness of a 
given loaded mud. Finally, it is quite probable that 
the admixture of drilling mud with formations pene
trated and the phenomenon of thixotropy, whereby 
alternating gel and sol conditions are produced, 
will alter the characteristics of the loaded fluid in 
service.

July 31, 1937
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Science and the Conservation of Food*

A gencies A ffecting Foods

INHERE are many agencies, biological, chemical 
and physical, which may affect foodstuffs, either 

by spoiling their appearance or rendering them unfit 
for consumption. Bacteria are most important among 
the biological factors, but yeasts and moulds, which 
may either aid or hinder preservation, have also to 
be considered ; and then there are such animal pests 
as sugar- and cheese-mites, moths, rats and beetles, 
all of which may damage the raw material used in 
food manufacture, or attack the finished pro
ducts.

Food products have also to be protected from 
heat, dampness, the oxygen of the air and sometimes 
from light as well. These last two factors, acting in 
association, produce the bleaching or discoloration 
which is sometimes seen in bottled fruit, when pieces 
of the fruit project beyond the syrup into the space 
at the top of the bottle. Then again, canned food 
must be protected from the action of acids and salts 
which might corrode the tin.

There are also substances contained in the food
stuffs themselves which may have a destructive 
action, namely, the enzymes. These are present in 
both vegetable and animal cells, but they can exist 
independently of them. One enzyme having an 
important bearing on food preservation in connexion 
with jam-making is pectase, which, if it is allowed 
to do so, will destroy the pectin which is responsible 
for the ‘setting’ property of jam. Jams, in fact, 
present a number of problems to the manufacturer, 
and the way he has been helped to solve these is a 
good example of the assistance which science has 
rendered to industry.

Jams

Substances of importance for the keeping quality 
of jam are held in solution in the water it contains, 
for example, sugar, acids and salts. The osmotic 
pressure of these substances, the sugar in particular, 
can be responsible for protecting the jam from the’ 
growth of moulds, because, for germination, a mould 
spore must first absorb water. I f the osmotic pressure 
of the jam is equal to or greater than that of any spore 
which falls upon it, either no water will pass from 
the jam to the spore or the spore will lose water and 
so dry up and eventually die, and in both these cases 
its further development will be arrested. The British 
Food Manufacturers’ Research Association has actu
ally determined the minimum percentage of solids 
necessary to bring about this condition.

There is, however, still a risk of moulds developing 
in a jam if the relative humidity of the atmosphere 
to which it is exposed is above 82 per cent.. Then 
the jam will absorb moisture and so its osmotic pres
sure becomes lower than that of the mould spores.

Another defect frequently arising in jams is 
crystallization or granulation of the sugar. In the 
jam-making process, sucrose is inverted by the boiling 
acid, and it is necessary that just the right degree

of inversion should take place if no crystallization 
is to occur. Thus, if the sugar is under-inverted too 
much sucrose is left and this crystallizes out. If, on 
the other hand, it is over-inverted, too much dextrose 
is formed and this crystallizes out. As fruits vary 
very much in the amount of acid they contain, the 
manufacturer must be able to discover the degree of 
inversion taking place, and modify his process 
accordingly.

The setting property of jam has already been 
mentioned, and it is important to remember that 
unless jam is properly set it cannot be transported 
and handled. It is therefore necessary to make use 
of the pectin naturally occurring in fruit cells. Pectin 
is a complex of different substances, and therefore 
its properties vary from one fruit to another ; for 
this reason the setting properties of some fruit juices 
are superior to those of others, for example goose
berry, red currant and apple are good, while straw
berry is poor. Now, pectin must be protected from 
the naturally occurring enzyme, pectase, which 
destroys it. So long as the cell structure remains 
intact, the pectase does not attack the pectin, but 
in fruit which has become damaged by bruising the 
pectase appears to get out of control, and in the’case 
of raspberries all the pectin may disappear in twelve 
hours. In this fact lies the justification for manu
facturers using “ added fruit juice”  or “ pectin”  in 
the making of jam.

Pectin may also lose its jellifying powers by the 
action of prolonged heat. It is therefore necessary 
to eliminate any over-heating in the manufacturing 
process, and this is not always easy when large 
quantities of liquid have to be dealt with.

M eat Products

The processes of jam-making are more familiar to 
the public than those of meat preservation. An 
important difference to bear in mind is that meat 
has no natural acids to assist the preservation process. 
Meat, if it is to be kept, must be protected from 
putrefactive bacteria, which though harmless in them
selves feed upon animal and vegetable debris, gradu
ally converting them into ammonia and carbon 
dioxide, etc.

Refrigeration deprives the bacteria of water which 
is necessary for their growth, the water in the meat 
tissues bemg converted into ice. The bacteria are 
not necessarily killed, but their development is 
inhibited. Some of the bacteria can grow at tempera
tures around freezing point, and for this reason 
chilled meat cannot be kept so long as meat which 
is frozen at temperatures well below freezing point. 
The growth of bacteria can also be restrained by 
certain concentrations of carbon dioxide in the 
air.

Although the spores of some bacteria are highly 
resistant to heat, it has been possible to use heat 
sterilization as a method for meat preservation. It is 
of course, necessary for the manufacturer to know’ 
the combinations of time and temperature at which 
all spores likely to be present will be destroyed.
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Allowance must be made, when the product is packed 
in a tin, for the penetration of heat to the deepest 
parts of the package ; and the rate of penetration 
will vary considerably with the density of the con
tents, being much slower for meat than for a tin of 
fluid.

Food Poisoning

A product canned by correct processes is one of 
the safest articles of diet it is possible to have, and 
many complaints made to manufacturers that their 
products have caused illness, have shown on investiga
tion to have no justification. According to Prof. 
Tanner of Illinois (speaking at the Congress of Micro
biology, 1936), in the past canners and distributors 
have tried to avoid publicity by settling their claims 
out of court. Medical practitioners are often un
familiar with the procedures necessary to establish 
definitely the causative factors in food poisoning. 
There is also much prejudice on the part of the public 
as well as ignorance of the great care generally taken 
in the manufacture of these products. It has been 
shown in Great Britain and the United States that by 
far the largest number of cases of food poisoning are 
caused by foods which have been prepared in the 
home or by products sold in a pre-cooked condition, 
but not sterilized.

T inplate Containers

A difficulty, still not completely solved, is that of 
producing in commercial quantities the perfect tin
plate for the construction of a can, or tin stopper 
for a glass jar. Then also, the machinery necessary 
in making the can may break the tin coating and 
expose the base metal, iron. The iron thus exposed 
may be attacked by the salt present in meat and

vegetable products. An attempt has been made to 
produce a lacquer which when applied to the tin
plate would prevent this action. Several difficulties 
have so far prevented the realization of this ideal.

Preservation of M eat

The preservation o f meat by means of salts has 
long been practised, but only recently have its 
scientific principles been studied. The production of 
colour as well as preservation from putrefaction is 
brought about by the use of saltpetre. Bacterial 
action converts the nitrate o f the saltpetre into 
nitrite, which combines with haemoglobin, and when 
the meat is boiled the latter is converted into nitro- 
hsemochrornogen, which has the bright red colour 
characteristic of properly cured silverside. The 
micrococci responsible for this action can grow in 
media containing as much as 20 per cent of salt, 
in which concentrations the putrefactive bacteria 
cannot exist. Nor can their spores develop in media 
containing as much as 10 per cent o f salt.

C hocolate and Confectionery

Changes in atmospheric temperature and humidity 
are liable to produce changes in chocolate and 
confectionery. The British Food Manufacturers’ 
Research Association has given manufacturers a great 
deal of help in determining the conditions necessary 
for the . production and storage o f satisfactory 
chocolate. In the factory, it is generally possible to 
secure these conditions, but in retail premises it is 
not so easy. If the manufacturer were able to deliver 
his goods direct from his warehouse to the consumer, 
defective products would not be so commonly seen as 
they are at the present time.

Conduction of Electricity in Solids
Conference at Bristol

N  ' 
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A  CONFERENCE on the “ Conduction of Elec
tricity in Solids”  was held at Bristol on July 

13-16 under the joint auspices of the Physical 
Society and the University o f Bristol. The discussions 
were opened by R. W. Pohl, who gave an account of 
the fundamental work on electron conductivity and 
photochemical processes in alkali-halide crystals 
carried out in his laboratory at Gottingen. The paper 
was mainly concerned with the properties of crystals 
which have been coloured either by heating in alkali 
vapour or in other ways, introducing colour centres 
called ‘F-centres’ . A discussion followed on the exact 
nature of these F-centres, and, although there is as 
yet no certainty on this point, a hypothesis was 
proposed which seemed to have a good deal to 
recommend it, namely that an F-centre is an electron 
localized at a point in the lattice where a negative 
ion is missing.

Papers on phosphorescence in halide and sulphide 
crystals were given by R. Hilsch (Gottingen) and
J. T. Randall (General Electrical Co., Ltd.) who 
discussed to what extent this phenomenon is related

to photoconductivity and to the transference of an 
electron to a large distance from the phosphorescent 
centre.

J. H. de Boer (Eindhoven) gave a paper by himself 
and E. J. W. Verwey on semi-conductors with 
partially filled 3d-bands. He pointed out that the 
electron theory of metals in its present form is not 
applicable to a substance such as nickel monoxide, in 
which a ‘band’ of electron states is incompletely 
filled, and therefore ought to behave like a metallic 
conductor, but which has in fact a resistance some 
109 times greater than a metal. Both he and R. 
Peierls gave indications of the way in which the 
theory would have to be modified to include these 
substances.

Subsequent papers dealt with conduction in metals.
G. Borelius gave an account of the work carried out 
at his Institute in Stockholm on the resistance of 
alloys, and especially of alloys in which the atoms 
can take up an ordered or disordered arrangement. 
His own pioneer work on the treatment of this prob
lem from the point of view of thermodynamics
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is described. W. L. Bragg gave a paper by himself, 
C. Sykes and A. J. Bradley on the work carried out 
at Manchester on the same problem.

C. H. Desch (National Physical Laboratory) gave 
a paper on age hardening alloys with special reference 
to their resistance. A. J. Bradley also mentioned his 
recent work on the crystal structure of the permanent 
magnets in the iron-nickel-aluminium alloy series, 
and in consequence of this a very definite model was 
proposed for the age hardening process, the atoms 
present in solid solution being supposed to collect 
together in groups still forming part of the crystal 
lattice of the original alloy. Such a process sets up 
intense strain, and hence hardens the alloy.

The final day was devoted to a discussion of the 
resistance of thin metallic films. After an initial 
paper by G. I. Finch (Imperial College of Science and 
Technology) on the structure of these films as revealed
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by electron diffraction, E. T. S. Appleyard gave a 
paper on work carried out in Bristol on their resist- • 
ance, and A. Fery and M. J. Bernamont followed with 
papers on work done in Paris. A distinction was 
drawn between metals such as the alkalis which may 
form a fairly uniform layer over the surface upon 
which they are deposited, and metals such as mercury 
which apparently form islands. The mechanism by 
which the atoms can wander on a surface and form 
islands was discussed by J. E. Lennard-Jones. A 
point upon which no agreement was reached was the 
negative temperature coefficient of resistance of 
some films, and whether it is due to occluded gases.

Full reports of the principal papers given at this 
meeting, together with a summary of the discussions 
and the main conclusions reached, will be published 
in September in a special number of the Proceedings 
of the Physical Society.

Beginnings of Western Science in Japan

AT the fellows’ dinner held at University College, 
London, on April 30, Prof. Joji Sakurai, 

emeritus professor in the Imperial University o f 
Tokyo, president of the Imperial Academy and of 
the National Research Council o f Japan, replied to 
the toast of the new honorary fellow. In the course 
of his remarks, Prof. Sakurai said :

“ If what I have been able to do in my work in 
Japan is at all creditable, the credit must be traced 
back to my education in England and, first and most 
of all, to the scientific training I received in University 
College during the five years extending from 1876 
until 1881. Dr. Alex. W. Williamson, renowned 
throughout the whole world for his classical investi
gation on the formation of ethers and renowned also 
for his remarkably keen insight into the atomic 
constitution of matter, was then professor of 
chemistry, and it is needless for me to say how 
highly I value the scientific training I received from 
him. .1 was taught physics by Prof. Carey Foster 
and Dr. Oliver Lodge, and the knowledge of physics 
thus acquired was a great help to me in following 
the remarkably rapid development of physical 
chemistry which was soon to come.

“ It was, however, not the scientific training alone 
that I received in England. The five years of my 
student life in England were in the latter half of 
Queen Victoria’s reign, a period which is one of the 
most glorious in the whole history of England. It 
was a period in which some of the greatest and most 
illustrious of men and, also, o f women were to be 
met with in almost every field of human activity. 
As statesmen and orators, Lord Beaconsfield and the 
grand old man—Mr. Gladstone—were shining like 
stars of first magnitude ; Tennyson was being adored 
as poet laureate, Ruskin as a writer and critic and 
George Eliot as a feminine novelist of unusual talent ; 
Charles Darwin was enjoying to see his life-long 
labours bearing fruit, Herbert Spencer was laying a 
scientific foundation of sociology, whilst Henry Irving 
and Ellen Terry were, night after night, drawing 
crowds of enthusiastic audiences to the Lyceum.

“ Having had the rare fortune of being in England 
at such a glorious time, I could not, and would not,

confine myself to scientific studies alone, but wishing 
to look upon England with more widely opened eyes 
I studied something of English history, of English 
literature, of English art and, even, of English drama. 
At the same time, I had the great good fortune of 
making some very dear and iife-long friends and, 
through them, of knowing something of English 
homes and of mixing more or less in English society, 
all of which combined in enabling me to get a fairly 
accurate idea of English culture, and it was this—- 
the knowledge of English culture—which has proved 
to me to be of inestimable value throughout the 
whole of my later life. If, therefore, my woik in 
Japan is worth mentioning, it is to be wholly at
tributed to the scientific and cultural training I was 
able to receive during the five years o f my student 
life in England.

“ I should like to make a short reference to an 
important fact in the recent history of Japan, con
cerning Anglo-Japanese cultural relations. A few 
years before the Restoration, that is about seventy- 
five years ago, a group of five young men from 
Choshu came over to London in one of the sailing 
vessels owned by Messrs. Jardine, Matheson & Co. 
of Yokohama, whose correspondents in London were 
Messrs. Matheson & Co. The object of these young 
men was to make a general study and observation 
of Western civilization and when, after a long voyage 
round the Cape of Good Hope, they arrived in 
London they were introduced to an elderly gentle
man who took every care of them and helped them 
in every way in their study and observation. This 
elderly gentleman was no other than Dr. Williamson 
of University College under whom, as I said before, 
I was a student for five years. As to what made 
him particularly interested in these young men and 
in Japan I can say nothing, but I remember him 
often telling me that Japan was England of the 
East, by which, as it appeared to me, he meant some
thing more than mere geographical likeness of 
the two island empires.

“ Returning to the five young men, two of them 
went back to Japan in the following year in con
sequence of important developments at home, and
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plunged themselves in the great political turmoil 
which soon led to the Restoration. One of these two 
men was Shunsuke Ito—later, Prince Hirobumi Ito 
—who was generally regarded as the founder of 
modern Japan, and the other was Bunta Inoue— 
later, Marquis Kaoru Inoue—who was cabinet 
minister in the Meiji Government on several occasions. 
The other three also greatly distinguished themselves 
and occupied important positions in the new Govern
ment. Of these, Yasuke Nomura—later, Viscount 
Masaru Inoue—who, by the way, was living with 
Dr. Williamson’s family for several years, laid and 
ran the first railways in Japan, Yozo Yamao—later, 
Viscount Yozo Yamao—greatly contributed towards 
laying the foundation of technical education, and 
Kinsuke Endo was, if I remember rightly, the first 
master of the mint.

“ Now, the most important item in the policy of 
the Meiji Government was the transplantation of 
Western sciences, the elements of which were taught 
by missionaries. But as time came for higher scientific 
education, need was felt for teachers properly 
equipped with the necessary knowledge and ability, 
and the Government naturally decided to call these 
teachers from England. Strange as it may appear 
to-day, these calls were made through the firm of 
Messrs Jardine, Matheson & Co. in Yokohama, 
which transmitted them to their correspondents in 
London, and the latter invariably consulted with

Dr. Williamson or somebody else named by him. 
The fact that Dr. Williamson intervened in the 
transaction of this important business was most 
fortunate for Japan, for the young scientific men 
recommended by him, either directly or indirectly, 
for the Japanese posts all proved themselves to be 
most capable teachers of science, among whom the 
names of William Ayrton, Edward Divers, Alfred 
Ewing, John Milne and John Perry may especially 
be mentioned as those who, later, all became fellows 
of the Royal Society of London. These pioneers of 
science in Japan taught their students to study 
science for its own sake, themselves setting examples 
by numerous brilliant researches and thereby greatly 
stimulating the spirit of original scientific work. I 
am particularly happy to have been given an oppor
tunity this evening of making reference to this little 
piece of history, which is almost completely unknown, 
but which shows how much Japan owes to Dr. 
Williamson and, through him, University College and 
England for the valuable help given in the earlier 
and most important stages of development of modern 
sciences in Japan.

“ Ever since the foundation of Ramsay fellowships 
in 1920, Japanese Ramsay fellows have, if I remember 
rightly, without a single exception come to work 
under Prof. Donnan, with whom the cultural obliga
tions Japan owes University College and England 
have thus been happily revived” .

J uly  31, 1937

International Association for European Ethnology and Folklore

Conference at Edinburgh

r I ''HE International Association for European 
1 Ethnology and Folklore was formed in Novem

ber, 1935. Its first Congress was held in the New 
College, Edinburgh, on July 14—21. The Scottish 
Anthropological and Folklore Society acted as hosts.

Seventy-six delegates registered as members of the 
Congress, the countries represented being Great 
Britain and Ireland, Sweden, Norway, Denmark, 
Finland, Lithuania, Estonia, Holland, Belgium, 
Switzerland, and the United States.

At the opening of the Congress, the presidential 
address was delivered by Prof. Herman Geiher, 
o f the University of Uppsala. Thirty-one papers 
were read. Those dealing with folklore included 
“ Remarks upon Methods of Surveying and Making 
Distribution Maps in the fields of Dialect and Folk
lore” , by the president; “ Scottish and Norwegian 
Ballads” , by Prof. K. Liestol, Oslo ; “ Norse and 
Gaelic Folklore” , by Dr. R. Th. Christiansen, Oslo ; 
“ The Stars in Eskimo Folklore” , by Prof. W. 
Thalbitzer, Copenhagen ; “ Rites” , by Dr. C. W. von 
Sydow, Lund ; and “ The Origins of the Ducking- 
stool” , by Prof. J. W. Spargo, Northwestern Univer
sity, U.S.A.

Papers of technological and museum interest were 
“ Simple Agricultural Implements of England” , by 
Mr. R. U. Sayce, Manchester ; “ The Early History 
of Vehicles in Northern Europe” , by Dr. G. Berg, 
Stockholm ; “ The Irish House” , by Dr. Ake Camp
bell, Uppsala ; and “ Scandinavian Folk Museums” , 
by Prof. Sigurd Erixon, Stockholm.

On the linguistic side, Dr. W. Grant, Aberdeen, 
dealt with “ The Scottish National Dictionary” ; Mr. 
J. C. Catford, Edinburgh, with “ Scottish Dialects 
and the Proposed Linguistic Atlas of Scotland”  ; Dr.
G. S. Lowman, Brown University, U.S.A., with 
“ The Linguistic Survey in the U.S.A. and Canada” . 
Dr. R. Nordenstreng, Uppsala, made some helpful 
suggestions as to the solution of an ethnological 
problem in his paper on “ The Riddle of the Finns, 
Frisians, and Fair Broad-heads” .

Among papers of particularly Scottish interest 
was that by Mrs. M. Macleod Banks, president of the 
Folklore Society, on “ The Three Marts and the Man 
with the Withy” .

During the Congress, a ‘ceilidh’, arranged by Miss 
J. Bruce, secretary of Highland Home Industries, 
Ltd., was performed by a group of Gaelic-speaking 
women ; and a display of authentic Scottish 
country dancing was given at Roslin by a team of 
‘bondagers’ under the supervision of Mr. Ion C. B. 
Jamieson.

Throughout the congress, there was on view an 
exhibition of ethnological and folkloristic material, of 
which the outstanding feature was the display of 
photographs and drawings of house-types and 
domestic and agricultural implements selected from 
the collection of the Irish Folklore Commission. 
Other exhibits were by the Landsmalsarkivet, 
Uppsala ; the Nordic Museum, Stockholm ; H.M. 
Office of Works ; and Highland Home Industries, 
Ltd.



N A T U R E 207J uly  31, 1937

University Events
L o n d o n .— Sir Robert Pickard, director of the 

British Cotton Industry Research Association, and 
a member of the Senate since 1926, has been elected 
vice-chancellor for the remainder of the year 1936-37 
and for the year 1937-38. He succeeds Mr. H. L. 
Eason, who took up his duties as principal on July 1. 
Prof. J . C. Philip has been appointed deputy vice- 
chancellor for the year 1937-38.

Dr. William Wardlaw has been appointed to the 
University chair of physical chemistry tenable at 
Birkbeck College as from October 1. Since 1918 he 
has been on the teaching staff of the University of 
Birmingham and has held the post of senior lecturer 
in chemistry since 1926.

The title of professor of morbid anatomy in the 
University has been conferred on Dr. G. R. 
Cameron (Melbourne), in respect of the post held by 
him at University College Hospital Medical School, 
and that of reader in chemistry in the University on 
Mr. Henry Terrey, in respect of the post held by him 
at University College.

The degree of D.Sc. has been conferred on the 
following : G. P. Crowden, university reader at the 
London School of Hygiene and Tropical Medicine 
(applied physiology), G. E. R. Deacon (chemistry), 
G. S. Hartley (chemistry), H. L. Chhibber (geology), 
Dr. W. F. Whittard (geology), Marion G. Eggleton 
(physiology), T. H. C. Taylor (entomology), R. A. 
Frazer (mathematics) and H. O. Bull (zoology).

Ma n c h e s t e r .— Among the numerous appoint
ments announced at the end of this session is one of 
somewhat unusual interest— that of Mr. A. D. 
Ritchie, at present lecturer in physiological chemistry, 
to the Sir Samuel Hall chair of philosophy and public 
administration in succession to the late Prof. J. L. 
Stocks. Mr. Ritchie took first-class honours in 
philosophy at St. Andrew’s in 1911, and second-class 
honours in Part I Natural Sciences Tripos at Cam
bridge in 1914. He was elected fellow of Trinity 
College, Cambridge and worked on the philosophy of 
science, and was Tamed Lecturer in 1935. Though 
for the last twenty-three years he has been pro
fessionally engaged as a teacher of physiology, he has 
published various philosophical works in this period.

The following further appointments have also been 
announced: Prof. P. M. S. Blackett, professor of 
physics in Birkbeck College, University of London, to 
succeed Prof. W. L. Bragg in the Langworthy chair 
of physics ; H. Davenport, P. Du Val and W. W. 
Sawyer, assistant lecturers in mathematics ; G. D. 
Rochester, assistant lecturer in physics ; D. G. 
Evans, assistant lecturer in chemistry in the Depart
ment of Bacteriology; E. L. Patterson, assistant 
lecturer in anatomy ; and Miss Margaret I. Williams, 
assistant lecturer in applied physiology.

Sh e f f ie l d .— The following appointments have 
recently been made : J. W. Watson to be assistant 
lecturer in geography ; Gilbert Forbes to be lecturer 
in forensic medicine ; J. M. Kennedy to be lecturer 
in infectious diseases ; G. A. de Belin to be assistant 
lecturer and research assistant in the Department of 
Metallurgy.

S t . A n d r e w s .—A lectureship in political science 
has been instituted in the United College, St. Andrews, 
and Mr. J . M. Brown of Glasgow has been appointed 
to the new post. Mr. B. S. Robertson has been 
appointed lecturer in regional anatomy in University 
College, Dundee.

Science News a Century Ago

The Diet of Silkworms

A t  a meeting of the Paris Academy of Sciences 
on July 31, 1837, reported in the Gazette Midicale de 
Paris o f August 5, MM. Moriset, de Clavaison and 
Durrand recorded the results of an experiment on 
the feeding of silkworms by substituting for mulberry 
leaves those of the Spanish scorsonera. The silk
worms which had been so fed from the time that they 
had been hatched did not appear to suffer from this 
diet, and had produced cocoons which were in no 
way inferior to those of silkworms which had been 
given mulberry leaves at the same time. Some of 
the cocoons had been sent to the Academy, but did 
not appear to competent judges to be the product 
of healthy silkworms. Similar trials had previously 
been made at different times with the leaves of 
scorsonera, and had always been abandoned. In any 
event, what had encouraged the speakers to pursue 
the experiment was the fact that the silk industry 
would never acquire a great development in the south 
of France so long as silkworms were fed exclusively 
by mulberry leaves, in view of the fact that cultiva
tion of the mulberry tree did not harmonize with 
the other principal cultivations in the country; 
whereas cultivation of scorsonera did very well and 
would yield a double profit, the root forming a 
wholesome food similar if not preferable to salsifv 
root.

Hospitals in Russia

A *‘A ckr in the British and Foreign Medical 
Review o f July 1837 on the present state of medicine 
and medical institutions in Russia by Dr. George 
Lefevre, late physician to the British Embassy at 
St. Petersburg, contains the following account of 
the hospitals in that country : “ Although few
countries can boast of finer institutions for the sick 
and infirm than Russia at the present day, it has 
nevertheless been the work of nearly two centuries 
to bring them to their actual state of perfection. 
Commenced by a private individual, whose example 
was soon followed by Government, they only began 
to have a character of importance under Peter the 
Great. . . . As regards the external appearance of 
the hospitals in Mos< ow and St. Petersburg, they are 
splendid in the extreme, resembling more the palaces 
of princes than the abodes of the sick. But it is of 
their discipline we have to speak, and many of the 
regulations of these institutions are worthy of 
imitation by similar establishments in other parts of 
Europe. One great advantage they possess over 
charitable institutions of a similar kind in England 
is the daily admission of patients, the vacant beds 
being immediately occupied by the most urgent 
cases. All applicants are not admitted indis
criminately into the General Hospitals ; for there 
are others devoted to the reception of particular 
diseases, as eruptive fevers, venereal diseases, etc., 
and persons labouring under diseases which are con
sidered incurable are not treated in the hospitals but 
are admitted to almshouses. . . . As regards the 
internal arrangements there is no cause for complaint. 
The wards are spacious and lofty, the beds not too 
much crowded together and cleanliness is carried to 
a point almost deserving of ridicule. . . . The most 
decided defect in all these institutions is a thorough 
disregard of ventilation.”
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The Botanical Society
A t  a meeting of the Botanical Society held on 

August 3, 1837, the secretary read a letter from the 
Botanical Institution of Brussels requesting it might 
be admitted into friendly correspondence with the 
Society. Mr. Dennes then read a paper entitled 
“ Observations on the Structure and Germination of 
the Reproductive Organs of Marsilea” . The paper 
was accompanied by a translation of a memoir on 
the same subject, made to the Paris Academy of 
Sciences by MM. Mirbel, Dutrochet and St. Hilaire. 
In M . quadrifolia (which much resembles our common 
trefoil, excepting in its petals being furnished with 
an additional leaf) there is apparently a longitudinal 
membranous partition, containing a number of cells 
each enclosing an hermaphrodite flower. The stamens 
of these flowers are stated by Jussieu, who was the 
first to examine the plant minutely, to be so small, 
and in such numbers, as to render it impossible to 
count them : they open transversely, to scatter the 
grains of the spherical yellow pollen. Convincing 
proofs were adduced from the researches of Dutrochet 
and St. Hilaire especially, that germination takes 
place by the impregnation of the ovules with the 
antheric dust, although this has been strongly 
opposed by other botanists, who keep all the species 
of Marsilea in the class Cryptogamia.

The Athenaeum and Meteorology
I n  its issues of August 5 and 12, 1837, the Athenaeum 

devoted several pages to an essay on meteorology, 
the subject being suggested by a review of two 
recently published works. The first of these was by 
Partick Murphy (1782-1847), and was entitled 
“ Meteorology considered in its Connexion with 
Astronomy, Climate, and the Geographical Distribu
tion of Animals and Plants” . Of the author and this 
book the Athenaeum said : “ We state our firm con
viction, that nothing but loss can be the result of his 
publishing such books as the one before us” . Of the 
other book, Graham Hutchison’s “ Treatise on 
the Causes and Principles of Meteorological Phe
nomena”  the reviewer remarked : “ This is a sensible, 
well-executed compilation, interspersed with some 
new views and explanations of meteorological facts” . 
The subject was one in which the Athenaeum took a 
particular interest and at the beginning of the essay 
it said : “ If there be one branch of science, more 
than another, which we have endeavoured to place 
prominently before the public, it has been Meteoro
logy, because it appeared to us of great importance 
and to have been especially neglected” .

The London Electrical Society
As a result of a resolution passed at a general 

meeting of the Electrical Society held on August 5, 
1837, the Committee issued a report stating that the 
object for which the Society was formed, as stated 
in a resolution of May 16, 1837, would be fully carried 
into effect. The publication of papers had been 
deferred, as members had intimated their intention 
of presenting communications, after the recess, con
taining new facts in electrical science. Among the 
communications which had already been received 
was one from Andrew Crosse, of Broomfield, near 
Taunton, describing some results obtained by him 
in producing crystals by transferring the electrical 
energy from the zinc and copper plates to other 
substances not metallic in contact with them.

Societies and Academies

Paris

Academy of Sciences, May 31 (C.R., 204, 1597-1692).
J u l e s  D r a c h  : The logical integration of linear 

differential equations : the reduction of the group.
M a r c e l  D e l e p in e  and A l a in  H o r e a u  : The

catalysis of the Cannizzaro reaction by active nickel 
and platinum. The application to some aldoses. The 
conversion of an aldehyde into alcohol and acid by 
alkali (Cannizzaro reaction) is greatly accelerated by 
the addition of a catalyst, Raney nickel or platinum. 
Results are given for galactose, glucose and arabinose.

P a u l  V in c e n s in i  : T h e  recon stitution  o f  the
ensem ble o f  co n vex  bodies o f  n dim ensional space 
startin g  from  certain  base sub-ensem bles.

A r n a u d  D e n j o y  : A  theorem of Mandelbrojt.
J o seph  C h alo m  : Reaction pumps with supersonic 

flow.
A s s e n e  D a t z e f f  : The solution of Schrodinger’s 

equation.
J e a n  L o u is  D e s t o u c h e s  : The relativistic wave 

mechanics of systems and the interaction of light and 
matter.

H e n r i  Min e u r  : Clusters of stars in kinetic
equilibrium.

P a u l  B o u r g e o is  and J a c q u e s  Cox : The frequency 
of the concentrations in extra-galactic nebulae detected 
by Hubble’s tests.

L u c ie n  d ’A z a m b u j a  : International co-operation 
for the continuous observation of the sun, and its 
first results. A summary of results obtained between 
July 1, 1935, and December 31, 1936. Study of the 
connexion between chromospheric eruptions and 
electrical and magnetic disturbances on the earth.

P ie r r e  V e r n o t t e  : How to formulate empirical 
laws. The exponential development.

H e n r i  L e m o n d e  : The interpretation of variations 
of viscosity with concentration in binary liquid mix
tures.

R e n e  L u c a s  : The thermal waves of liquids.
R e n £ P l a n io l  : The application of molecular jets 

to the production of light ions.
J e a n  P. E. D u c l a u x  : The anodic polarization of 

tungsten. Study of the electrolysis of sulphuric acid 
with tungsten electrodes. The fall of current with 
time, due to the formation on the anode of a layer 
possessing a high resistance, depends on the condition 
of the surface, and is independent of the current.

V it o m ir  H. P a v l o v iC : A new method for studying 
subjectively the mixture of colours.

Ma u r ic e  P a r o d i  : Study of the transmission of 
some oxides in the extreme infra-red. Measurements 
for the oxides of manganese, strontium, cadmium 
and barium are given. The wave-lengths of the 
absorption bands plotted against the atomic number 
fall on a curve resembling a parabola.

H e n r i  B iz e t t e  and B e l l in g  T s a i  : The magnetic 
rotatory power of compressed and of liquefied nitric 
oxide, NO. The experimental results suggest that 
the molecules of nitric oxide commence to polymerize 
under high pressure at — 80° C. From the Verdet 
constant at — 163° C., it is concluded that 93 per 
cent of the liquid is in the state of double molecules 
(NO)2, and this agrees with the results of Rice, based 
on the entropy of vaporization.

P. BoNfsT-MAURY: T h e utilizatio n  of p h o to 
elem ents w ith  sem i-conducting layer for radioactive 
m easurem ents. Selenium  or copper photo-cells,
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irradiated with a- or (3-rays, give rise to a difference 
of potential, exactly as with photons ; the y-rays 
have given no appreciable effect. The local variations 
of sensibility and the effects of fatigue of the element 
are more marked with a-rays than with photons.

M m e . J u l ie t t e  G a v o r e t  : The quantitative study 
of the adsorption of metallic cations by cellulose. 
The iso-electric point of cellulose.

Ml l e . S u z a n n e  V e i l  : The potential gradient of 
gelatine under electromotive force.

Ca s im ir  J a u s s e r a n  : The anomalies of the dis
persion of light by colloidal solutions of silver. 
Although the heterogeneity o f the medium studied 
produces special optical properties, its refractive 
index can be calculated utilizing for the dispersed 
metal the same optical constants as those of the 
metal in the massive state.

Ml l e . M a r ie  T k e o d o r e s c o  : The study by the 
Raman effect of two molybdotartaric complex com
pounds in water. The results are in agreement 
with those found by the rotatory polarization, 
namely, the existence of two complex compounds, 
Na2(TH2,Mo03) and Na4(2TH2,Mo03).

Ch . B e d e l  : The determination of the solubility 
of slightly soluble electrolytes, precipitated and in 
the presence of their reaction products. Application 
to silver chloride.

Mic h e l  C y m b o l is t e  : The structure of electrolytic 
chromium.

P ie r r e  Ma s t a g l i  : The reducing and condensing 
action o f alkaline benzylates on ketones and alde
hydes, and on the a, (1 unsaturated alcohols.

Ml l e s . Ma r t h e  M o n t a g n e  and M a r g u e r it e  
Ga r r y  : The action of organo-magnesium compounds 
on the phenylimino derivatives of benzil.

Ch a r l e s  B o u h e t  : The Raman effect in circularly 
polarized light in quartz, observed along the optic 
axis.

L o u is  D u b e r t r e t  : The constitution and genesis 
of the green Syrian rocks.

D a n ie l  B a r b ie r , D a n ie l  Ch a l o n g e  and E t ie n n e  
V a s s y  : T h e v a r ia t ions o f  tem perature o f  atm ospheric 
ozone accordin g to its origin.

J osula H e il m a n n  H o f f e t  : The genus Trigonoidvs, 
a stable genetic mutation of the genus Trigonia.

A n d r e  E ic h h o r n  : Chromosome enumeration and 
the study of mitosis in two Crotolaria.

J e a n  T r o c h a in  : A new graphical representation 
of the results of physical and granular analyses of 
the soil.

M m e . Ma r g u e r it e  Co m b e s  : The probable exist
ence of a higher class, not differing in appearance, 
forming the true workers in the Formica.

T ch o u  S u  an d  Ch e n -Ch a o -H s i : A  new  Chinese 
race o f  Ascaris megalocephala (typ e trivalens).

P ie r r e  P. G r a s s e  : Aberrant spermiogenesis of 
the Metatermitides.

J e h a n  V e l l a r d  : Geographical variations of the 
venom of the South American rattlesnake, Crotalus 
terrificus.

H e n r i  B ie r r y  : Protein sugar and blood proteins 
in the normal and pathological states.

V. A. K o s t it z in  : A generalization of the
biological equations in the case of a population 
intoxicated by the products of its chemical activity.

J e a n  L a v o l l a y  and M m e . F r a n q o is e  L a b o r e y  : 
The mathematical expression of the development of 
Aspergillus niger as a function o f the concentration 
of magnesium o f the nutritive medium.

Ma r iu s  Ch a d e f a u d  : The organization and the 
trichocytes of Bonyostomum semen.

H e n r i  S im o n n e t , G u s t a v e  G u it t o n n e a u , G e r 
m a in  M o cq u o t  and A n d r e  E y r a r d  : The influence 
of pasteurization in the absence of air on the nutritive 
value of milk. The experiments described lead to 
the conclusion that pasteurization in the absence of 
air is not incompatible with the preservation of the 
essential nutritive qualities of milk.

■ Amsterdam

Royal Academy (Proc., 40, No. 6, June 1937).
L. S. Or n s t e l n  : Scattering of neutrons in matter 

(5). A discussion of the distribution of the directions 
of motion of neutrons scattered by protons.

J . A. S c h o u t e n  : The differential geometry of the 
groups of contact transformations (3). Infinitesimal 
doubly homogeneous contact transformations and 
their applications to mechanics and electrodynamics.

F. M. J a e g e r , J . A. B o t t e m a  and E. R o se n b o h m  : 
Exact measurement of the specific heats of metals 
at high temperatures (28). The heat capacity and 
the electrical resistance of didymium between 300° 
and 600° C.

F. M. J a e g e r  and J . t e r  B e r g  : On pterotactic 
derivatives of bivalent platinum with optically active 
cyclic trans-1.2 diamines.

A. G . v a n  V e e n  and J. K. B a a r s  : Constitution 
of toxoflavin. This substance, produced by the action 
of Bacterium cocovenenans, is a di-imine containing 
the purine skeleton and is isomeric with methyl- 
xanthine.

O . P o sth u m u s  : Some remarks on the vegetation 
on the sandy soil o f the Pandang Loewai (E. Koetai, 
E. Borneo).

S. W. V is s e r  : A period of twenty-seven months 
in the rainfall throughout the world.

W. B. D e y s  and M. J . D ij k m a n  : Splitting off of 
gallic acid from tannin, especially from theotannin 
by Aspergillus niger.

M. J . A d r ia n i  : Transpiration of some halophytes 
cultivated in various media in comparison with that 
of some non-halophytes.

H . J . H a r d o n  : Padang soil, an example of podsol 
in the tropical lowlands.

G . C. H ir sc h  and R. F. J. v a n  P e l t  : Rhythm of 
the glycogen content of the fiver of the white mouse.

M . J. L . D o l s , B. C. P. J a n s e n , G . J. Sizoo and 
J. d e  V r ie s  : Studies on phosphorus metabolism in 
normal and rachitic rats with a radioactive phos
phorus isotope (see also N a t u r e , June 19, p. 1068).

J . J . D u y v e n e  d e  W it  : Biological evidence of
two new hormones by tests on Rhodeus amarus.

Cape Town

Royal Society of South Africa, May 19.
K. F. M. B r ig h t  : The South African inter-tidal 

zone and its relation to ocean currents. (2) An area 
on the southern part of the west coast. (3) An area 
on the northern part of the west coast.

R. F. L a w r e n c e  : The odoriferous glands of South 
African harvest spiders. The external appearance of 
the odoriferous glands in some South African harvest 
spiders is described, as well as the colour, volatility, 
and smell of the secretion of the glands. The activity 
of the glands is considerably more marked in the 
large group of Laniatores, some members of which 
expel the secretion in the form of a fine jet. The 
ejection of an evil-smelling substance is most prob
ably a defence reflex in this group of Arachnida.
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Appointments Vacant
Applications are invited for the following appointments, on or 

before the dates mentioned :
Assistant Lecturer in Zoology in the University College of North Wales, Bangor—The Registrar (August 7).
Teacher of Engineering in the Oxford Schools of Technology, Art and Commerce—The Chief Education Officer, City Education Office, 77, George Street, Oxford (August 14).
Lecturer in Mechanical Engineering in the Coventry Technical College—The Director of Education, Council House, Coventry (August 23).
Junior Metallurgist for the British Non-Ferrous Metals Research Association—The Secretary, Regnart Buildings, Euston Street, N.W.l.

Official Publications Received

Great Britain and Ireland

Report on the Progress of the Discovery Committee’s Investigations. Pp. 52 + 11 plates. (London: Colonial Office.) 3s. 6d. net. [116
Department of Scientific and Industrial Research. Report of the Road Research Board, with the Report of the Director of Road Research, for the Year ended 31st March 1936. Pp. viii + 136+9 plates. (London : H.M. Stationery Office.) 2s. 6d. net. [146
Forestry Commission. Bulletin No. 18 : Spring Frosts, with Special Reference to the Frosts of May 1935. Pp. 131 + 12 plates. (London : H.M. Stationery Office.) 2*. 6d. net. [146
Carnegie United Kingdom Trust. Twenty-third Annual Report, .Tanuary-December 1936, approved by the Trustees at their General Meeting held on Friday, March 5th, 1937. Pp. vi + 105 + 18 plates. (Dunfermline : Carnegie United Kingdom Trust.) [146
Nutrition and Health. (Gabrielle Howard Memorial Lecture.) By Sir Robert McCarrison. Pp. 26. (London and Ashford : Headley Bros.) 6 copies, 1#. [156
University of Oxford : Committee for Advanced Studies. Abstracts of Dissertations for the Degree of Doctor of Philosophy. Vol. 9 (Dissertations accepted during 1936). Pp. v+272. (Oxford: Clarendon Press ; London : Oxford University Press.) 3*. net. [156
The Animal Year Book. Vol. 4. Edited by Dr. H. E. Bargmann. Pp. vi + 174 + 10 plates. (London: University of London Animal Welfare Society.) 2s. 6d. [166
Secondary School Examinations and the Curricula of Secondary Schools, with Suggestions for Reform. An Address delivered to the Higher Education Meeting at the Portsmouth Conference of the N.U.T., 1937, by Sir Philip Hartog. Pp. 34. (London : National Union of Teachers.) Free. [166
Proceedings of the Royal Society of Edinburgh, Session 1936-1937. Vol. 57, Part 2, No. 14 : The Genetical and Mechanical Properties of Sex Chromosomes. 3 : Man. By Dr. P. C. Koller. Pp. 194-214+2 plates. 2s. 3d. Vol. 57, Part 3, Nos. 15, 16 : Quantitative Evolution. 2 : Composite Dp-ages in relation to Time ; 3 : Dp-ages of Gramme*. By Prof. James Small. Pp. 215-227. Is. Vol. 57, Part 3, No. 17 : Tests for Randomness in a Series of Numerical Observations. By Dr. W. O. Kermack and Lieut.-Col. A. G. McKendrick. Pp. 228-240. Is. (Edinburgh : Robert Grant and Son, Ltd.; London : Williams and Norgate, Ltd.) [186
List of 16 mm. Science Films. Pp. 26. 4d. List of 16 mm. Geography Teaching and Travel Films. Pp. 38. 6d. List of 16 mm. History Films. Pp. 6. Free. Supplementary Catalogue of British Medical Films of Technical Interest to Medical Practitioners and Students, Jan. 1936-Jan. 1937. Pp. 16. 6d. (London: BritishFilm Institute.) [17
Technical Publications of the International Tin Research and Development Council. Series B, No. 4 : The Decoration of Tinplate by Printing and Varnishing. By W. E. Hoare. Pp. 24+3 plates. (London : International Tin Research and Development Council.) Free. [27
Rubber Growers’ Association. Rubber and Agriculture Series, Bulletin No. 7 : Modern Equipment for the Poultry Farm. By Alexander Hay and D. F. C. Vosper. Pp. ii + 14. (London : Rubber Growers’ Association.) Free. [27
Scientific Proceedings of the Royal Dublin Society. Vol. 21 (N.S.), No. 48 : Report of the Irish Radium Committee for the Year 1936 ; including Reports from St. Anne’s Hospital, Dublin, and by Oliver Chance and Oswald J. Murphy. Pp. 541-555. (Dublin : Hodges, Figgis and Co.; London : Williams and Norgate, Ltd.) 1*. [57
Board of Education. Educational Pamphlets, No. 109 : Physical Education in Germany. Pp. 80. (London : H.M. Stationery Office.) 1*. net. [67
The Strangeways Research Laboratory, Cambridge. Report for1936. Pp. 24. (Cambridge : Strangeways Research Laboratory.) [67
British Wood Preserving Association. Circular No. 1: The Preservative Treatment of Estate and Farm Timber. By R. C. B. Gardner. Second edition. Pp. 36+2 plates. (London: British Wood Preserving Association.) 6d. [87
Royal Society for the Protection of Birds. Forty-sixth Annual Report, January 1st to December 31st, 1936 ; with Proceedings of Annual Meeting, 1937. Pp. 116. (London: Royal Society for the Protection of Birds.) 1$. [87
Come to Crook. Pp. 16. (Crook : Crook Development Committee.) [87

Other Countries

Spisy vyd&van8 PHrodovgdeckou Fakultou, Masarykovy University. Cis. 230 : Cauchytiv problem pro differenci&lni rovnice line&mi (Le probRme de Cauchy pour les Equations diffgrentielles lingaires). Napsal B. Hostinsky. Pp. 12. Cis. 231 : tlber zwei neue Phosphatvor- kommen in MShren (Novg ndlezy fosforeCnanfi na Moravg). Von Josef Sekanina. Pp. 9. Cis. 232 : Tvorba soli kyseliny 1-amino-anthra- chinon-2-karbonivg (Salzbildung der l-amino-anthrachinon-2-kar- 
bonsaure), napsali J. V. Dubsky, M. Hrdlifka a K. Stepan ; Tvorba soli kyselin sulflnov̂ ch R.S02H (Salzbildung der Sulflnsauren R.SOfH), napsali J. V. Dubsk̂  a E. Oravec. Pp. 16. Cis. 233 : Contributions a la thgorie polaire d’une varigtg cubique dans l’espace a quatre dimensions, I (Pffspgvky k poiarni teorii kubicke variety ve gtyfrozmgmgm prostoru, I). Par Ladislav Seifert. Pp. 15. Cis. 234 : O difusnich potenciaiech, 3 (On the Diffusion Potentials, 3). Napsal V. Cupr. Pp. 16. Cis. 235 : Contributions & la theorie polaire d’une varigtg cubique dans l’espace a quartre dimensions, 2 (PHspgvky k polAmi teorii kubickg variety ve gtyfrozmgmgm prostoru, 2). Par 
Ladislav Seifert. Pp. 9. Cis. 236 : La cas discontinu des probability en chafne. Par Wolfgang Doeblin. Pp. 13. Cis. 237 : O difusnich potenciaiech, 4 (On the Diffusion Potentials, 4). Napsali V. Cupr a 
K. Marek. Pp. 15. Cis. 238 : Pfispgvek k pozn£nf kvgteny Cesko- slovenskg, 2 (Ad floram Cechoslovacicam additamentum, 2). Napsal Vlad. Krist. Pp. 17. Cis. 239 : Eine neue Trissocladiusart (Nov̂  druh rodu Trissocladius Kieff). Von Jan Zavfel. Pp. 12. (Brno : A. Pi§a.) [226

Ministry of Commerce and Industry, Egypt: Fisheries Research Directorate. Notes and Memoirs, No. 14 : The Tow-Net Plankton of Lake Qarun, Egypt, December 1930 to December 1931. By R. S Wimpenny and E. Titterington. Pp. ii + 57. Notes and Memoirs, No 18 : The Fishery Grounds near Alexandria. 10 : Amphipoda Ben thonica. By A. Schellenberg. Pp. 27. Notes and Memoirs, No. 19 Les fonds de pgche prgs d’Alexandrie. 11 : Annglides polychgtes Par Prof. Pierre Fauvel. Pp. 60 + 2 plates. Notes and Memoirs, No. 20 : The Fishery Grounds near Alexandria. 12 : Insecta, Araneida, Pseudoscorpionidea. By Adolf Steuer. Pp. 9. Notes and Memoirs, No. 22 : The Fishery Grounds near Alexandria. 14 : Phytoplankton from the Nile. By H. Bachmann. Pp. 2+2 plates. Notes and Memoirs, No. 27 : Vitellogengse chez Solea vulgaris (Quensel) et quelques espgces voisines. Par H. Faouzi. Pp. 5 + 12 plates. Notes and Memoirs, No. 29 : A Chemical Study of the Egyptian Sardinella. 1 : Variation in the Fat Content of Whole Fish, Flesh and Gonads. By Dr. M. K. El Saby. Pp. 25. (Cairo : Government Press.) [17
University of Colorado Studies. Vol. 24, Nos. 3 and 4 : The Colorado Labor Market and its relation to Unemployment Compensation. By Edward Robert Livemash. Pp. iii+ 127-194. (Boulder, Colo.: University of Colorado.) 2 dollars. [27
The Sixty-fifth Annual Report of the Board of Directors of the Zoological Society of Philadelphia. Pp. 72. (Philadelphia : Zoological Society of Philadelphia.) [27
Department of Commerce and Industries : Fisheries and Marine Biological Survey Division. Investigational Report No. 7 : Black Bass in the Cape Province. Second Report on the Progress of American Large-mouth Black Bass (Micropterus salmoides, Lacgpgde). By A. Cecil Harrison. Pp. 119 + 3 plates. 2s. 6d. Investigational Report No. 8 : Savings-Trawl Investigations in South African Waters during 1935. By J. M. Marchand and W. Taylor. Pp. 31+10 plates. 1«. (Pretoria : Government Printer.) [27
U.S. Department of Agriculture. Circular No. 422 : Biology of the Tobacco Moth and its Control in Closed Storage. By W. D. Reed and E. M. Livingstone. Pp. 39. (Washington, D.C. : Government Printing Office.) 10 cents. [27
U.S. Department of the Interior : Office of Education. Bulletin, 1937, No. 4 : Conservation in the Education Program. By William H. Bristow and Katherine M. Cook. Pp. v + 78. 10 cents. Pamphlet No. 74 : Crucial Issues in Education. By J. W. Studebaker. Pp. iii+19. 5 cents. (Washington, D.C.: Government Printing Office.) [27 
Conseil Permanent International pour l’Exploration de la Mer. Rapports et proc&s-verbaux des reunions. Vol. 102 : Scientific Report of the Baltic Transition Area Committees ; Foreign Guests in the Baltic and Transition Areas. Compiled by K. Andersson and H. Blegvad. Pp. iv + 118. 6.00 kr. Vol. 103: Critical Review of the Methods used for determining the Nutrient Salts and related Constituents in Salt Water. By H. Wattenberg. Pp. 33. 2.00 kr. Vol. 104 : Rapport Atlantique 1934-1936. Publig avec l’aide de Dr. Ed. Le Danois et Rafagl De Buen. Pp. 37. 2.00 kr. (Copenhague : Andr. Fred Host et fils.) [27
Bulletin of the Madras Government Museum. New Series, Natural History Section, Vol. 1, No. 2, Part 3 : Scyphomedusae of Krusadai Island. By M. G. K. Menon. Pp. 10 + 1 plate. 8 annas. New Series, Natural History Section, Vol. 3, No. 5 : Decapod Larvae from the Madras Plankton. By M. Krishna Menon. Pp. 56+9 plates. 1.14 rupees. (Madras : Government Press.) [27
Ingeniorvidenskabeligc Skrifter. Nr. A44 : The Metallurgy and Technology of Gold and Platinum among the Pre-Columbian Indians. By Paul Bergsoe. English translation by F. C. Reynolds. Pp. 45+4 plates. (Kobenhavn : G. E. C. Gad.) 2.00 kr. [27
Report and Accounts of the National Botanic Gardens of South Africa, Kirstenbosch, Newlands, Cape, (and the Karoo Garden, White- hill, near Matjesfontein), for the Year ending 31st December 1936. Pp. 28. (Kirstenbosch: National Botanic Gardens of SouthAfrica.) [57
Indian Central Cotton Committee: Technological Laboratory.Technological Bulletin, Series A, No. 37 : Further Tests on Indian Cottons with Different Systems of High Draft Spinning. By R. P. Richardson and Dr. Nazir Ahmad. Pp. ii +23. (Bombay: Indian Central Cotton Committee.) 1 rupee. [57
Geological Survey of British Guiana. Bulletin No. 5 : Preliminary Report on Quartzstone-Waiamu Area ; Cuyuni River. By D. W. Bishop. Pp. ii +14. (Georgetown: Government Printers.) 24cents. [57
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M ath em a tics  : M echanics : P h y sics

Broglie, Louis de. Matibre et lumi6re. (Sciences 
d’aujourd’hui.) 8vo. Pp. 350. (Paris : Albin Michel, 
1937.) 20 francs.

Broglie, Louis de. Exposes de physique theorique. 
20 : Nouvelles recherches sur la luinicre. (Actualif os

j scientifiques et industrielles, 411.) Roy. 8vo. Pp. 55. 
(Paris : Hermann et Cie., 1936.) 12 francs.*

Davis, A. H. Noise. (Changing World Library, No. 6.) 
Cr. 8vo. Pp. x+148. (London: Watts and Co., 1937.) 
2s. 6d. net.*

Denjoy, Arnaud. Ensembles et fonctions. 1 : Intro
duction a la theorie des fonctions de variables reelles. 
Premiere partie: Apergu historique, geometrie des
ensembles cartesiens fonctions, continuite et convergence, 
derivation. Roy. 8vo. Pp. 56. 12 francs. Deuxieme
partie: Integration, series trigonometriques, fonctions
quasi-analytiques, fonetionnelles et fonctions d’ensemhle. 
Roy. 8vo. Pp. 58. 12 francs. (Actualites scientifiques et 
industrielles, 451, 452.) (Paris : Hermann et Cie., 1937.)* 

Destouches, Jean-Louis. Exposes de physique 
theorique. 19 : La cindtique operatorielle. (Chapitre 1 
du “Traite de mecanique ondulatoire des systdmes” .) 
(Actualites scientifiques et industrielles, 409.) Roy. 8vo. 
Pp. 70. (Paris : Hermann et Cie., 1936.) 18 francs.* 

Dodge, Russell A., and Thompson, Milton J. Fluid 
Mechanics. Med. 8vo. Pp. xi +495. (New York and 
London: McGraw-Hill Book Co., Inc., 1937.) 24s.*

Dupre la Tour, F. Applications des rayons X. 1 : Le 
polymorphismo des acides gras. (Actualites scientifiques 
et industrielles, 424.) Roy. 8vo. Pp. 56. (Paris : Her
mann et Cie., 1936.) 14 francs.*

Eastman, Austin V. Fundamentals of Vacuum Tubes. 
Med. 8vo. Pp. xv +438. (New York and London: 
McGraw-Hill Book Co., Inc., 1937.) 34s.*

Fraser, R. G. J. Molecular Beams. (Methuen’s Mono
graphs on Physical Subjects.) Fcap. 8vo. Pp. ix +70. 
(London : Methuen and Co., Ltd., 1937.) 2s. 6d. net.* 

Gamow, G. Exposes de physique thdorique. 16: 
Cinetique des reactions nucleaires. (Actualites scien
tifiques et industrielles, 369.) Roy. 8vo. Pp. 22. (Paris : 
Hermann et Cie., 1936.) 8 francs.*

Graf, U. Darstellende Geometrie. Pott 8vo. Pp. 174. 
(Leipzig : Quelle und Meyer, 1937.) 4 gold marks.

Hansel, C. W. Examples in Numerical Physics. Cr. 
8vo. Part 1 : Heat. Pp. 64 +viii. Is. 3d. Part 2 : Light. 
Pp. 64 +viii. Is. 3d. Part 3 : Sound. Pp. 60 +vi. Is. 3d. 
(Cambridge : At the University Press, 1937.)

Hatschek, P. Optik des Unsichtbaren. 8vo. Pp. 149. 
(Stuttgart : Franckh’sche Verlagsbuchhandlung, 1937.)
4 gold marks.

Herzberg, Gerhard. Atomic Spectra and Atomic 
Structure. Translated with the co-operation of the 
author by J. W. T. Spinks. (Prentice-Hall Physics Series.) 
Med. 8vo. Pp. xv +257. (New York : Prentice-Hall, 
Inc., 1937.) 4.25 dollars.*

Houwink, R. Elasticity, Plasticity and Structure of 
Matter. With a Chapter on the Plasticity of Crystals, 
by W. G. Burgers. Demy 8vo. Pp. xviii +376. (Cam
bridge : At the University Press, 1937.) 21s. net.* 

Kahan, Theodore. Exposes de physique theorique. 
18 : Theorie de T emission des rayons alpha a travers une 
double barriere de potentiel. (Actualites scientifiques et 
industrielles, 406.) Roy. 8vo. Pp. 30. (Paris : Hermann 
et Cie., 1936.) 12 francs.*

Knopp, K. Elemente der Funktionentheorie. (Samm- 
lung Goschen, Band 1109.) Pott 8vo. Pp. 144. (Berlin 
nnd Leipzig : Walter de Gruyter und Co., 1937.) 1.62
gold marks.

Lavrentieff, M. La theorie des fonctions. 5 : Sur les 
fonctions d’une variable complexe representables par des 
series de polynomes. (Actualites scientifiques et indus
trielles, 441.) Roy. 8vo. Pp. 63. (Paris : Hermann et 
Cie., 1936.) 15 francs.*

Lubberger, F., Herausgegeben von. Wahrscheinlich- 
keiten und Schwankungen. Vortrage von M. Czerny, 
K. Franz, F. Lubberger, J. Bartels und R. Becker. Pp. 
iv +100. (Berlin: Julius Springer, 1937.) 8.40 gold
marks.

Morris, Max, and Brown, Orley E. Analytic Geometry 
and Calculus. Med. 8vo. Pp. x +507. (New York and 
London : McGraw-Hill Book Co., Inc., 1937.) 21s.*

Planck, Max. The Universe in the Light of Modem 
Physics. Translated by W. H. Johnston. New edition, 
with a New Section on Free-Will. Cr. 8vo. Pp. 140. 
(I.ondon : George Allen and Unwin, Ltd., 1937.) 4s. 6d. 
net.*

Scott, J. F. A Technical School Physics. Vol. 1 : 
General Principles and Mechanics. Ex. Cr. 8vo. Pp. 197. 
(London, Glasgow and Bombay : Blackie and Son, Ltd., 
1937.) 3s.

Siddons, A. W., Snell, K. S., and Dockeray, N. R. C.
Further Mechanics and Hydrostatics. Cr. 8vo. Pp. 
viii+184. (London: Edward Arnold and Co., 1937.) 
3s. 6d.*

Starling, Sydney G. Electricity and Magnetism : for 
Degree Students. Sixth edition. Demy 8vo. Pp. vii +630. 
(London, New York and Toronto : Longmans, Green and 
Co., Ltd., 1937.) 12s. 6d. net.*

Stumpff, Karl. Grundlagen und Methoden der 
Periodenforschung. Roy. 8vo. Pp. vii +332. (Berlin: 
Julius Springer, 1937.) 42 gold marks.*

Turner, Leonard. Examples in Practical Mathematics: 
Third Year (Senior) Course for Technical Colleges. Cr. 
8vo. Pp. 112. (London : Edward Arnold and Co., 1937.) 
2s.

Vogel, R. Die heterogenen Gleichgewichte. (Hand- 
buch der Metallphysik, herausgegeben von G. Masing, 
Band 2.) Pp. xv +608. (Leipzig : Akademische Verlags- 
gesellschaft m.b.H., 1937.) 55 gold marks.

Willey, E. J. B. Collisions of the Second Kind : Their 
Role in Physics and Chemistry. Demy 8vo. Pp. viii + 
150 +1 plate. (London : Edward Arnold and Co., 1937.) 
10s. 6d. net.*

E n g in eerin g

Albrecht, A. H. Die Einregulierung von Kraft- 
wagenmotoren. Roy. 8vo. Pp. 123. (Berlin: Schmidt 
und Co., 1937.) 7 gold marks.

Beier-Lindhardt, E. Das ist Luftschiffahrt. Sup. Roy. 
8vo. Pp. 76. (Langensalza: Beltz Verlag, 1937.) 2.50 
gold marks.

Coursey, Philip R. Electrolytic Condensers: their
Properties, Design and Practical'Uses. Demy 8vo. Pp. 
viii+172+10 plates. (London: Chapman and Hall,
Ltd., 1937.) 10s. 6d. net.*

Eisners Taschenbuch fur den Strassenbau. Heraus
gegeben von B. Rentsch. Jahrgang 1, 1937. 8vo. Pp. 
401. (Berlin: Otto Eisner Verlagsgesellschaft m.b.H., 
1937.) 3.50 gold marks.

Hauska, L. Waldeisenbahnbau und Feldbahnen. 
(Das forstliche Bauingenieurwesen, Band 3, Teil 2.) Roy. 
8vo. Pp. 214. (Wien : Carl Gerolds Sohn, 1937.) 15.30 
gold marks.

Hiedl, H. Verbrauchsdiagramme von Warmekraft- 
anlagen : Grundlagen und Entwurfsbeispiele. Roy. 8vo. 
Pp. 130. (Leipzig: Johann Ambrosius Barth, 1937.) 
10.50 gold marks.
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Hutchinson, Robert W. Television TJp-to-Date. Second 

edition. Cr. 8vo. Pp. xii +211. (London: University 
Tutorial Press, Ltd., 1937.) 2s. 6d. *

Kiimmet, H. Reparaturenbuch fur Auto-Elektriker 
und Emspntzpumpenspezialisten. Roy. 8vo. Pp. 220 +4 
plates. (Berlin: Schmidt and Co., 1937.) 10.50 gold
marks. e

Macintire, H. J. Refrigeration Engineering. Med. 8vo. 
Pp. v +415. (New York: John Wiley and Sons, Inc.; 
London: Chapman and Hall, Ltd., 1937. 22s. 6dnet.*

Munzinger, Friedrich. Leichte Dampfantriebe an 
Land, zur See, in der Luft: Technisch-wirtschaftliche 
Untersuchung iiber die Aussichten von vorwiegend 
leichten Dampfantrieben in ortsfesten Kraftwerken, auf 
Landfahrzeugen, Seeschiffen und in der Luftfahrt. 

^  z.we*te’ vollstandig umgearbeitete Auflage von
Die Aussichten von Zwanglaufkesseln” . Roy. 8vo. Pp.

Y!ii + H2+2° Plates- (Berlin: Julius Springer, 1937 ) 18 gold marks. '
Newman, O. B. Marine Electric Power. Reprinted 

from Marine Engineering and Shipping Review. Demy 
8vo. Pp. 165. (New York : Simmons-Boardman Publish
ing Co. ; London: Crosby Lockwood and Son, Ltd 
1937.) 10s. net.

Science Museum : Board of Education. Television : 
an Account of the Development and General Principles 
of Television as illustrated by a Special Exhibition held 
at the Science Museum, June-September 1937. Edited 
by G. R. M. Garratt, assisted by G. Parr. Roy. 8vo 
Pp. 64. (London: H.M. Stationery Office, 1937.) 6dnet.*

Stauber, G. Gasmaschinen und Kompressoren mit 
Wasserkolben. Roy. 8vo. Pp. 137. (Munehen und Berlin • 
R. Oldenbourg, 1937.) 9.80 gold marks.

“Torrens.”  The Motor Cyclist’s Workshop. With a 
Section on Tuning for Speed and Efficiency. Second 
edition. Cr. 8vo. Pp. 145. (London : 11 iffe and Son, Ltd. 
1937.) 2s. net.

Williams, George Bransby. Storage Reservoirs. Med. 
*x +293 +24 plates. (London : Chapman and 

Hall, Ltd., 1937.) 25s. net.*

Chemistry: Chemical Industry
Barth von Wehrenalp, E. Farbe aus Kohle. (Kosmos- 

Bandchen.) Zweite Auflage. 8vo. Pp. 79. (Stuttgart : 
Franckh’sche Verlagsbuchhandlung, 1937.) 1.10 gold
marks.

Bruckner, H. Gastafeln. Roy. 8vo. Pp. 152. (Miinchen 
und Berlin : R. Oldenbourg, 1937.) 12 gold marks. 

Department of Scientific and Industrial Research.
Methods for the Detection of Toxic Gases in Industry. 
Leaflet No. 1 : Hydrogen Sulphide. Roy. 8vo. Pp. 
iv+ 6+2 plates. (London: H.M. Stationery Office, 1936.) 3s. 6d. net.*

Duclaux, J. Logons de chimie physique appliquee a la 
biologie : professees au College de France. Introduction 
a l’etude des proteines. (Traite de chimie physique, 
Tome 5, Chapitre 1.) (Actuality scientifiques et indus
trielles, 405.) Roy. 8vo. Pp. ii +30. (Paris : Hermann 
et Cie., 1936.) 10 francs.*

Edlbacher, S. Kurzegefasstes Lehrbuch der physio- 
logischen Chemie. Vierte umgearbeitete Auflage. Roy. 
8vo. Pp. 304. (Berlin und Leipzig: Walter de Gruvter 
und Co., 1937.) 8.50 gold marks.

Egloff, Gustav. The Reactions of Pure Hydrocarbons. 
(American Chemical Society Monograph Series, No. 73.) 
Med. 8vo. Pp. xvii + 896. (New York : Reinhold Publish
ing Corporation; London: Chapman and Hall, Ltd 
1937.) 84s. net.*
_ Eucken, A., und Jakob, M. Der Chemie-Ingenieur : 

ein Handbuch der physikalischen Arbeitsmethoden in 
chemischen und verwandten Industriebetrieben. Band 3 : 
Chemische Operationen. Teil 1 : Physikalisch-chemische 
und wirtschaftliche Gesichtspunkte fur die Durchfiihrung 
chemischer Operationen. Herausgegeben von A. Eucken. 
Sup. Roy. 8vo. Pp. xvi +564. (Leipzig : Akademisehe 
VerlagsgesellschaR m.b.H., 1937.) 52 gold marks.*

JW ISfk., Lehrbuch der physikalischen Chemie.
I unf Bande. Roy. 8vo. Band 5. Pp. 989. (Stuttgart • 
Ferdinand Enke, 1937.) 105 gold marks.

Kieser, A. J., Herausgegeben von. Handbuch der 
chemisch-techmschen Apparate, maschinellen Hilfsmittel 
und Werkstoffe : ein lexikalisches Nachschlagewerk fur 
Chemiker und Ingenieure. Band 2, Lieferung 6-10. 
Roy. 8vo. Pp. 480. (Berlin: Julitts Springer, 1937.) 46 gold marks. r e .  /

Lalande, A. Exposes de chimie generale et minerale. 
9 : Introduction a la cinetique des reactions chimiques en 

gazette. (Actualites scientifiques et industrielles, 
42b.) Roy. 8vo. Pp. 45. (Paris : Hermann et Cie., 1936.) 12 francs.*

Miall, Stephen, and Miall, Laurence Mackenzie.
Chemistry, Matter and Life. Cr. 8vo. Pp. x +296 +8 
plates. (London : Edward Arnold and Co., 1937.) Is 6d net.*

Muller, Robert. Allgemeine und technische Elektro- 
chemie nichtmetallischer Stoffe. Roy. 8vo. Pp. x +440. 
(Wien und Berlin : Julius Springer, 1937.) 30 goid marks.

Nageotte, J. Morphologie des gels lipoi'des : myeline, 
cristaux liquides, vacuoles. Premiere partie : Generalites. 
Roy. 8vo. Pp. 42. 10 francs. Deuxieme partie : Structures 
a surfaces hydrophiles, figures my61iniques artificielles, 
game de myeline des fibres nerveuses. Roy. 8vo. Pp. 
43-i24. 15 francs. Troisiemo partie : Structures a sur
faces hydrophobes, structures vacuolaires. Roy. 8vo. Pp. 
125-176. 15 francs. Planches. Roy. 8vo. Pp. 36 +29
P’ate®- 20 fr,a" cs' (Actualit&s scientifiques et industrielles, 431-434.) (Paris: Hermann et Cie., 1936.)*

Nielsen, Andreas. Chlorkautschuk und die ubrigen 
Halogenverbmdungen des Kautschuks. (Chemie und 
Technik der Gegenwart, herausgegeben von H. Carlsohn
?Q,D7d,16'2 Mf f  8vo; Pp- Viii+123. (Leipzig: S. Hirzel, 

61.) o gold marks.*
Nyrop, J. E. The Catalytic Action of Surfaces. Second 

echtion. Cr. 4to. Pp. 102. (Copenhagen: Levin and 
Munksgaard; London: Williams and Norgate, Ltd
1937.) 7s. net.*

Oberbach und Pauer. tJber die Zusammensetzung 
von Erdolasphalten. Roy. 8vo. Pp. 104. (Berlin- 
Allgemeiner Industrie-Verlag G.m.b.H., 1936.) 5.20 gold marks. 6

Organische Synthesen (Organic Syntheses). ttbersetzt 
und fur deutsche Verhaltnisse bearbeitet von Richard 
Asmus Roy. 8vo. Pp. xii + 586. (Braunschweig:
Fnedr. Vieweg und Sohn, 1937.) 45 gold marks.*

Pierce, Willis Conway, and Haenisch, Edward Lauth. 
Quantitative Analysis. Med. 8vo. Pp. xi +412 (New
Y°fkTi ,'{°kn ,Wiley and Sons’ Inc- ! London : Chapman and Hall, Ltd., 1937.) 15s. net.*

Plotnikow, J. Allgemeine Photochemie: ein Hand- 
und Lehrbuch fur Studium und Forschung fur Mediziner, 
Biologen, Agrikulturchemiker, Botaniker, usw. Zweitei 
umgearbeitete und erweiterte Auflage. Roy 8vo Pp’ 
Viii + 209. (Berlin und Leipzig : Walter de Gruyter und 
Co., 1936.) 28.50 gold marks.*

Prettre, Marcel. Exposes de chimie generale et minerale.
8 : Reactions en chaines. Premiere partie : Theorie des 
chames, combustion de l’hydrogene. (Actuality scienti- 
hques et industrielles, 425.) Roy. 8vo. Pp. 88. (Paris • 
Hermann et Cie., 1936.) 18 francs.*

Sadtlet, Samuel Schmucker. Chemistry of Familiar 
Things. Seventh edition, revised. 8vo. Pp. 239. (Phila
delphia and London: J. B. Lippincott Co., 1937.) 15«net. ’

Smithells, Colin J. Gases and Metals : an Introduction 
to the Study of Gas—Metal Equilibria. Demy 8vo. Pp. 
vii +218 +4 plates. (London : Chapman and Hall, Ltd , 
1937.) 18s. net.*

Thorpe, Jocelyn Field, and Whiteley, M. A. Thorpe’s 
Dictionary of Applied Chemistry. Fourth edition. Vol. 1 : 
A~Li. Med. 8vo. Pp. xxvii + 703. (London, New York 
and Toronto : Longmans, Green and Co., Ltd., 1937 ) 63s. net.* ’

Utermark, W. Die chemischen Kampfstoffe und die 
Industnegiftstoffe. Zweite vermehrte Auflage. Pott 8vo. 
Pp. 168. (Hamburg : Meissners Verlag, 1937.) 2.80 gold 
marks.
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Wohryzek, O. Die aktivierten Entfarbungskohlen. 

(Sammlung chemische und ehemisch-technische Vortrage, 
Neue Folge, Heft 36.) Sup. Roy. 8vo. Pp. 99. (Stutt
gart: Ferdinand Enke, 1937.) 7.30 gold marks.

Technology
Abbott, Harold B. The Complete 9-5 mm. Cinemato

grapher. Cr. 8vo. Pp. vi +260. (London : Iliffe and Son, 
Ltd., 1937.) 5s. net.

Bitmead, Richard. French Polishing and Enamelling : 
a Practical Work of Instruction. Cr. 8vo. Pp. viii +111. 
(London: The Technical Press, Ltd., 1937.) 2s. 6d.
net.

Brandenburger, K. Herstellung und Verarbeitung von 
Kunstharzpressmassen: ein Handbuch fur die Praxis.
4 Banden. Roy. 8vo. Band 4: Pressmischungen,
geschichtete Produkte und deren Aufbereitung. Pp. 189. 
(Mtinchen : J. F. Lehmann, 1937.) 10 gold marks.

Bridge, A. Machine Drawing for Students of Electrical 
Engineering. Folio. Pp. 75. (London, Glasgow and 
Bombay : Blackie and Son, Ltd., 1937.) 4s. 6d. net.

Burbank, Nelson L. Carpentry and Joinery Work. 
Second edition. Demy 4to. Pp. 280. (New York: 
Simmons-Boardman Publishing Co. ; London: Crosby
Lockwood and Son, Ltd., 1937.) 15s. net.

Burkhardt, Arthur. Teehnologie der Zinklegierungen. 
(Reine und angewandte Metallkunde in Einzeldarstell- 
ungen, herausgegeben von W. Koster, Band 1.) Roy. 
8vo. Pp. ix +256. (Berlin: Julius Springer, 1937.)
30 gold marks.

Castro, R. Metallurgie et metallographie. 1 : Progrfes 
dans la technique de la metallographie microscopique. 
(Actuality scientifiques et industrielles, 301.) Roy. 8vo. 
Pp. 58. (Paris : Hermann et Cie., 1935.) 12 francs.* 

Charles, David. Brighter Photography. Cr. 8vo. Pp. 
143. (London: Iliffe and Son, Ltd., 1937.) 2s. 6d.
net.

Colvin, Fred H., and Stanley, Frank A. Gear Cutting 
Practice : Methods of Producing Gears for Commercial 
Use. Med. 8vo. Pp. x +344. (New York and London : 
McGraw-Hill Book Co., Inc., 1937.) 18s.

Goldszstaub, S. Metallurgie et metallographie. 2 : 
Quelques idees aetuelles sur la structure des metaux et 
des alliages. (Actualites scientifiques et industrielles, 
422.) Roy. 8vo. Pp. 40. (Paris : Hermann et Cie., 1936.) 
12 francs.*

Granier, J. Elements d’electrotechnique. Roy. 8vo. 
Pp. vi+129. (Paris: Libr. Dunod, 1937.) 44.75
francs.

Herzog, E. Metallurgie et metallographie. 3 : Les 
methodes d’essai de corrosion des metaux et alliages. 
(Actualites scientifiques et industrielles, 437.) Roy. 8vo. 
Pp. 78. (Paris : Hermann et Cie., 1936.) 15 francs.* 

Jebsen-Marwedel, H. Glastechnisehe Fabrikations- 
fehler. Sup. Roy. 8vo. Pp. 295. (Berlin : Julius Springer,
1936. ) 45 gold marks.

Mauder, B., Springer, L., und Zschacke, F. H. Lehr- 
buch der Glastechnik. Teil 2 : Die Veredlung der Hohl- 
und Flaehglases. 8vo. Pp. 280. (Dresden : Verlag Die 
Glashiitte, 1937.) 6.80 gold marks.

Mecheels, O. Betriebseinrichtungen und Betriebs- 
iiberwachung in der Textilveredlung. Roy. 8vo. Pp. 122. 
(Berlin : Julius Springer, 1937.) 13.80 gold marks.

Pinder, Sidney. Panel Beating and Sheet Metal Work. 
Cr. 8vo. Pp. 88. (London : Sir Isaac Pitman and Sons, 
Ltd., 1937.) 4s. net.

Plenderleith, H. J. The Conservation of Prints, Draw
ings and Manuscripts. (Published for the Museums 
Association.) Imp. 16mo. Pp. vii +66 +5 plates. (Lon
don : Oxford University Press, 1937.) 3s. 6d. net.* 

Reinert, G. G. Praktische Mikrofotografie. 8vo. Pp. 
123. (Halle a.S. : Wilhelm Knapp, 1937.) 4.20 gold
marks.

Taylor, F. Johnstone. Workshop Practice : a Practical 
Text Book. A revised and enlarged edition of E. Pull’s 
'Modem Workshop Practice” . Second impression. Cr. 

8vo. Pp. xx +759. (London : The Technical Press, Ltd.,
1937. ) 16s. net.

Townsend, William S. B. The Development of Sheet 
Metal Detail Fittings: for Bench Fitters and Tool-
makers, etc. (Aeronautical Engineering Series.) Demy 
8vo. Pp. 42. (London: Sir Isaac Pitman and Sons, 
Ltd., 1937.) 2s. 6d. net.

Watson, William. Textile Design and Colour: Ele
mentary Weaves and Figured Fabrics. Fourth edition, 
with Appendices on the Manufacture of Rayon (Artificial 
Silk) and Standard Yams, Weaves and Fabrics. Med. 
8vo. Pp. xi +492. (London, New York and Toronto : 
Longmans, Green and Co., Ltd., 1937.) 21s. net.*

Williams, Herbert. Portrait Photography. Roy. 8vo. 
Pp. v + 68 + 32 plates. (London: Chapman and Hall, 
Ltd., 1937.) 10s. 6d. net.*

Astronomy
Barbier, D. Exposes d’astronomie stellaire. 6: Les 

parallaxes dynamiques des etoiles doubles. (Actualites 
scientifiques et industrielles, 348.) Roy. 8vo. Pp. 32. 
(Paris : Hermann et Cie., 1936.) 10 francs.*

Dyson, Sir Frank, and Woolley, R. v. d. R. Eclipses of 
the Sun and Moon. (International Series of Monographs 
on Physics.) Roy. 8vo. Pp. viii + 160 + 12 plates. (Oxford: 
Clarendon Press; London: Oxford University Press,
1937.) 15s. net.*

Hosmer, George L. Practical Astronomy. Third 
edition. Cr. 8vo. Pp. 270. (New York: John Wiley 
and Sons, Inc.; London : Chapman and Hall, Ltd., 1937.) 
13s. 6d. net.

Humbert, Pierre. Exposes d’histoire et philosophic des 
sciences. 6: L’OEuvre astronomique de Gassendi.
(Actualites scientifiques et industrielles, 378.) Roy. 8vo. 
Pp. 32. (Paris : Hermann et Cie., 1937.) 8 francs.*

Jeans, Sir James. The Mysterious Universe. Gl. 8vo. 
Pp. 192. (London: Penguin Books, Ltd., 1937.) 6d.
net.

Jeans, Sir James. Sterne, Welten und Atome. Aus dem 
Englischen tibersetzung von Rudolf Nutt. 8vo. Pp. 
421 + 30 plates. (Stuttgart : Deutsche Verlags-Anstalt, 
1937.) 9 gold marks.

Niklitschek, A. Die Sternwarte fur Jedermann. Roy. 
8vo. Pp. 254 + 38 plates. (Graz: “ Das Bergland-Buch” . 
1937.) 5 gold marks.

Schmidt, Karl Otto. Stern unter Sternen : eine Wander- 
ung durch d. Wunder des Weltalls. Roy. 8vo. Pp. 
221 + 8 plates. (Pfullingen : Baum Verlag, 1937.) 4 gold 
marks.

Sesmat, Augustin. Syst5mes de reference et mouve- 
ments (physique classique). 1 : Le probl5me des mouve- 
ments reels. Roy. 8vo. Pp. ii + 74. 12 francs. 2 :
L’Ancienne astronomic d’Eudoxe a Descartes. Roy. 8vo. 
Pp. 75-184. 15 francs. 3 : Mecanique Newtonienne et
gravitation. Roy. 8vo. Pp. 185-328. 20 francs. 4 : Le 
systeme absolu de la mecanique. Roy. 8vo. Pp. 329-364. 
8 francs. 5 : L’Optique des corps au repos. Roy 8vo. 
Pp. 365-484. 18 francs. 6: L’Optique des corps en
mouvement. Roy. 8vo. Pp. 485-614. 20 francs. 7 :
L’Esprit de la science classique. Roy. 8vo. Pp. 615-688. 
12 francs. (Actualites scientifiques et industrielles, 479- 
485.) (Paris : Hermann et Cie., 1937.)*

Sesmat, Augustin. Syst5mes de reference et mouve- 
ments (physique relativiste). 1 : Genese des theories de 
la relativite. Roy. 8vo. Pp. 46. 10 francs. 2 : Principes 
de la theorie restreinte. Roy. 8vo. Pp. 47-132. 12
francs. 3 : Les syst+mes privilegies de la theorie restreinte. 
Roy. 8vo. Pp. 133—206. 12 francs. 4: Principes de la
theorie generate. Roy. 8vo. Pp. 207-280. 12 francs.
5 : Theorie relativiste de la gravitation. Roy. 8vo. Pp. 
281-370. 15 francs. 6 : Les systemes privilegies de la
theorie generate. Roy. 8vo. Pp. 371-396. 5 francs. 7 : 
Essai critique sur la doctrine relativiste. Roy. 8vo. 
Pp. 397-448. 10 francs. (Actualites scientifiques et
industrielles, 486—492.) (Paris: Hermann et Cie.,
1937.)*

Zanstra, H. Exposes d’astronomie stellaire. 7 : Theorie 
de remission de la lumiere des nebuleuses. (Actualites 
scientifiques et industrielles, 442.) Roy. 8vo. Pp. 39 +4 
plates. (Paris : Hermann et Cie., 1936.) 15 francs.*
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Meteorology : Geophysics

Air Ministry: Meteorological Office. Geophysical
Memoirs, No. 71 : An Investigation into the Variation 
of the Lapse Rate of Temperature in the Atmosphere 
near the Ground at Ismailia, Egypt. By W. D. Flower. 
(M.O. 409b.) Roy. 4to. Pp. 87 +13 plates. 5s. net. 
Geophysical Memoirs, No. 72 : Kinematical Features of 
Depressions. By A. H. R. Goldie. (M.O. 409c.) Roy 4to. 
Pp. 43 +2 plates. 3s. net. (London : H.M. Stationery 
Office, 1937.)*

Air Ministry: Meteorological Office. Professional Notes, 
No. 75: Temperature and Relative Humidity in the 
Atmosphere over Lower Egypt. By William D. Flower. 
(M.O. 336o.) Roy. 8vo. Pp. 12. 2d. net. Professional 
Notes, No. 76 : The Effects of Obstacles on Sunshine 
Records. By E. G. Bilham. (M.O. 336p.) Roy. 8vo. 
Pp. 20. id. net. (London : H.M. Stationery Office, 1937.)* 

Baur, Franz. Einfiihrung in die Grosswetterforschung. 
(Mathematisch-physikalische Bibliothek, Reihe 1, heraus- 
gegeben von W. Lietzmann und A. Witting, Band 88.) 
Cr. 8vo. Pp. 51. (Leipzig und Berlin : B. G. Teubner, 
1937.) 1.20 gold marks.*

Hann—Siiring. Lehrbuch der Meteorologie. Funfte 
vollstandig neubearbeitete Auflage. Herausgegeben von 
R. Siiring. Lieferung 1. Imp. 8vo. Pp. 96. (Leipzig: 
Willibald Keller, 1937.) 6.60 gold marks.*

Nippoldt, A. Erdmagnetismus, Erdstrom und Polar- 
licht. (Sammlung Goschen, Band 175.) Vierte verbesserte 
Auflage. Pott 8vo. Pp. 128 +  9 plates. (Berlin und 
Leipzig : Walter de Gruyter und Co., 1937.) 1.62 gold
marks.

Geology : Mineralogy
Department of Scientific and Industrial Research : Fuel 

Research. Physical and Chemical Survey of the National 
Coal Resources, No. 39: The Coal Seams of North
Staffordshire. Roy. 8vo. Pp. v i+49+2 plates. (London:
H.M. Stationery Office, 1937.) Is. M. net.*

Halla, F., und Mark, H. Leitfaden fur die rontgen- 
ographische Untersuchung von Kristallen. Roy. 8vo. 
Pp. 354. (Leipzig: .Tohann Ambrosius Barth, 1937.) 28 
gold marks.

Johannsen, Albert. A Descriptive Petrography of the 
Igneous Rocks. Vol. 3 : The Intermediate Rocks. Sup. 
Roy. 8vo. Pp. x iv+360. (Chicago: University of Chicago 
Press; London: Cambridge University Press, 1937.)
21s. net.*

Whitlock, Herbert P. The Story of the Gems: a
Popular Handbook. Demy 8vo. Pp. vi +206 +34 plates. 
(London and New York : Putnam and Co., Ltd., 1937.) 
15s. net.*

Geography : Travel
Akeley, Mary L. Jobe. Restless Jungle. Demy 8vo. 

Pp. 318+32 plates. (London, Bombay and Sydney: 
George G. Harrap and Co., Ltd., 1937.) 10s. 6d. net.

Baedeker, Karl. Great Britain: Handbook for
Travellers. Ninth revised edition. Fcap. 8vo. Pp. 696. 
(London : George Allen and Unwin, Ltd., 1937.) 16s. net.

Banse, E. Niedersachsen : Mensch, Landschaft, Kultur 
und Wirtschaft. 8vo. Pp. 363. (Leipzig: Friedr. Brand- 
stetter, 1937.) 4.75 gold marks.

Blanchard, Raoul. Geographie de l’Europe. Roy. 8vo. 
Pp. 483 +17 plates. (Paris : l'Y’lix Alcan, 1936.) 50 francs.

Bradford, E. J. G. The Peoples of the World. Vol. 5 : 
Homelands in Africa, Australia and New Zealand. 
(Harrap’s New Geological Series.) Cr. 8vo. Pp. 152. 
(London, Bombay and Sydney : George G. Harrap and 
Co., Ltd., 1937.) 2s. 3d.

Clark, Victor. Travel by Land, Sea and Air. (Wheaton’s 
Vivid Geographies.) Fcap. 4to. Pp. 87. (Exeter: A. 
Wheaton and Co., Ltd., 1937.) Is. 6d.

Davis, Robert H. Canada Cavalcade : the Maple Leaf 
Dominion from Atlantic to Pacific. Demy 8vo. Pp. 
xiii+411. (New York and London : D. Appleton-Century 
Co., Inc., 1937.) 12s. 6d. net.

Epstein, M., Edited by. The Statesman’s Year Book : 
Statistical and Historical Annual of the States of the 
World for the Year 1937. Seventy-fourth Annual Publica
tion : Revised after Official Returns. Cr. 8vo. Pp.
xxxvi +1502. (London : Macmillan and Co., Ltd., 1937.) 
20s. net.*

Finch, R. J. Civil Service Test Papers : Geography ; 
Clerical Class, Clerical Assistant, Grade I, Telegraphist, 
Female Sorting Assistant, Typist, etc. (Civil Service 
Preparation Series.) Cr. 8vo. Pp. 78. (London: Sir 
Isaac Pitman and Sons, Ltd., 1937.) 2s. 6d.

Goddard, T. Russell. A Guide to the Fame Islands. 
Cr. 8vo. Pp. 32. (Newcastle-upon-Tyne : Andrew Reid 
and Co., Ltd., 1937.) 6d. net.*

Graves, Charles. Deauville Taxi. Demy 8vo. Pp. 
224. (London : Ivor Nicholson and Watson, Ltd., 1937.) 
8s. 6d. net.

Herrlich, A. Schwarze Reise : vom Roten Meer nach 
Siidafrika. 8vo. Pp. 212+12 plates. (Berlin : Oestergaard 
Verlag, 1937.) 3.75 gold marks.

Huppenbauer, C. Buschdoktor : ein Arzt erzahlt aus 
Afrika (Goldktiste und Togo). 8vo. Pp. 257. (Tubingen : 
Wunderlich Verlag, 1937.) 4.80 gold marks.

Kamal, Prince Youssouf. Hallucinations scientifiques 
(Les portulans). Roy. 4to. Pp. 96+39 plates. (Leiden: 
E. J. Brill, Ltd., 1937.)*

Keynes, J. M. ; Massingham, H. J. ; Kaye-Smith, 
Sheila ; Forster, E. M. ; Eden, W. A. ; Joad, C. E. M. ; 
Moore, John; Williams-Ellis, Clough; Boumphrey, 
Geoffrey M. ; Stapledon, R. G .; Street, A. G. ; Aber
crombie, Patrick ; Sharp, Thomas ; Hines, G. C. ; Mar
shall, Howard; Horder of Ashford, Lord ; Trevelyan, 
G. M. ; Gloag, John ; Thomas, Sir William Beach ; Mais, 
S. P. B. ; Lockley, R. M. ; Spence, Kenneth : Vale, 
Edmund ; Scott-Moncrieff, George ; Howard of Penrith, 
Lord ; Brown, Aileen Tatton. Britain and the Beast. 
Demy 8vo. Pp. xx +332 +41 plates. (London : J. M. 
Dent and Sons, Ltd., 1937.) 10s. 6d. net.*

Kiernan, R. H. The Unveiling of Arabia. Demy 
8vo. Pp. 360. (London, Bombay and Sydney : George G. 
Harrap and Co., Ltd., 1937.) 12s. 6d. net.

Lajtha, E. Welterleben: Menschen, Inseln, Ozeane; 
ein Reisebueh. 8vo. Pp. 283. (Berlin : E. Rowohlt, 
1937.) 4.80 gold marks.

Livingstone, David. Travels and Researches in South 
Africa. (Great Explorations Series.) Cr. 8vo. Pp. 349. 
(London : Michael Joseph, Ltd., 1937.) 5s. net.

Lucas, E. V. West Sussex. (Highways and Byways 
Booklets.) Gl. 8vo. Pp. xvii + 130 + iv. (London :
Macmillan and Co., Ltd., 1937.) Is. 6d. net.

Lucas, E. V. Mid-Sussex. (Highways and Byways 
Booklets.) Gl. 8vo. Pp. xviii+161. (London : Macmillan 
and Co., Ltd., 1937.) Is. 6d. net.

Lucas, E. V. East Sussex. (Highways and Byways 
Booklets.) Gl. 8vo. Pp. xviii+183+iv. (London:
Macmillan and Co., Ltd., 1937.) Is. 6d. net.

Mais, S. P. B. Sussex. Cheap edition. Gl. 8vo. Pp. 
240. (London : Richards Press, Ltd., 1937.) 3s. 6d. net.

Mee, Arthur, Edited by. Derbyshire : the Peak
Country. (The King’s England : a New Domesday Book 
of 10,000 Towns and Villages.) Ex. Cr. 8vo. Pp. ix + 
292 +41 plates. (London : Hodder and Stoughton, Ltd., 
1937.) 7s. 6d. net.*

Mee, Arthur, Edited by. The Lake Counties : Cumber
land, Westmorland. (The King’s England: a New
Domesday Book of 10,000 Towns and Villages.) Ex. Cr. 
8vo. Pp. viii +289 +41 plates. (London : Hodder and 
Stoughton, Ltd., 1937.) 7s. 6d. net.*

Midgley, C. This Land of Ours: an Introductory
Geography of England and Wales. Fcap. 4to. Pp. 88. 
(Exeter : A. Wheaton and Co., Ltd., 1937.) Is. id.

Midgley, C. The World’s Workers. (Johnston’s New 
Picture Geographies, Book 3.) Second revised edition. 
Ex. Cr. 8vo. Pp. 143. (Edinburgh and London : W. and 
A. K. Johnston, Ltd., 1937.) 2s.

Nesbitt, L. M. Desert and Forest: the Exploration of 
Abyssinian Danakil. (Odyssey Library.) Ex. Cr. 8vo. 
Pp. 450. (London : Jonathan Cape, Ltd., 1937.) 5s. net.

Philip, George. The Kingsway Atlas. Cr. 4to. Pp. 
48+v. (London ; Evans Brothers, Ltd., 1937.) Is. 6d.
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Priestley, Herbert Ingram. A Historical, Political and 

Natural Description of California by Pedro Fages, Soldier 
of Spain. Newly translated into English from the original 
Spanish. Demy 8vo. Pp. xi +83. (Berkeley, Calif. : 
University of California Press; London : Cambridge
University Press, 1937.) Is. net.*

Rolls, S. C. Steel Chariots in the Desert: the Story 
of an Armoured Car Driver with the Duke of West
minster in Libya and in Arabia with T. E. Lawrence. 
Demy 8vo. Pp. 286. (London : Jonathan Cape, Ltd., 
1937.) 10s. 6d. net.

Schulze, Friedrich. Leipzig : ein Uberblick liber seine 
geschiehtliche und kulturelle Entwicklung in Bildern. 
(Meyers Bild-Bandchen, Heft 33.) Pott 8vo. Pp. 39 +20 
plates. (Leipzig : Bibliographisches Institut A.-G., 1937.) 
0.90 gold mark.

Stratil-Sauer, G. Meschhed: eine Stadt baut am
\ aterland Iran. 8vo. Pp. 167. (Leipzig: Verlag Staneck, 
1937.) 5.50 gold marks.

Tilman, H. W. The Ascent of Nanda Devi. Demy 
8vo. Pp. xiv-f 236+36 plates. (Cambridge: At the 
University Press, 1937.) 12s. 6d. net.

Waibel, L. Die Kohstoffgebiete des tropischen Afrika. 
Roy. 8vo. Pp. 424. (Leipzig: Bibliographisches Institut 
A.-G., 1937.) 18 gold marks.

Weaver, R. M. Living Geography: Asia. Cr. 8vo. 
Pp. 240. (London and New York : Gregg Publishing Co., 
1937.) 2s. 6d. s

Zedtwitz, F. Graf. Zaubervoller Balkan (Siidslawien) : 
Siidost-Europazwischengestem und morgen. 8vo. Pp. 186. 
(Berlin : Verlag Ullstein A.-G., 1937.) 4.50 gold marks.

General Biology : Natural History : Botany : 
Zoology

Aubreville, A .; Barbey, A. ; Barclay, E .-N .; Bressou, 
C.; Chouard, P. ; Dufrenov, J. et M.-L.; Evrard, F. ; 
Feuill^e-Billot, A. ; Fudakowski, J. ; Humbert, H .; 
Joleaud, L. ; Joubert, A. ; Lavauden, L. ; Marie, P. ; 
Petit, G. ; Peyerimhoff, P. de ; Racovitza, E.-G. ; Tallon, 
M .; Valois, C .; Van Straelen, V. ; Vayssiere, P. Con
tribution a F etude des reserves naturelles et des pares 
nationaux. (Societe de biogeographie, M4moire 5.) Roy 
8vo. Pp. iv +268 +47 plates. (Paris : Paul Lechevalier, 
1937.) 100 francs.*

Benson, S. Vere. The Observer’s Book of British Birds. 
(The Observer’s Pocket Series.) Imp. 32mo. Pp. 224. 
(London and New York : Frederick Warne and Co., Ltd. 
1937.) 28. 6d. net.*

Blatter, the late Rev. E., and Millard, Walter S. Some 
Beautiful Indian Trees. Roy. 8vo. Pp. x +110+68 
plates. ■ (London : John Bale, Sons and Cumow, Ltd.. 
1937.) 21s. net.*

Boas, Friedrich. Dynamische Botanik : eine Physio
logic einheimischer Pflanzen fur Biologen, Arzte, Apo- 
theker, Chemiker, Landwirte, Gartner. Sup. Roy. 8vo. 
Pp. 188. (Mtinchen und Berlin : J. F. Lehmanns Verlae 
1937.) 12 gold marks.*

Bois, D. Les plantes alimentaires ehez tous les peuples 
et a travers les ages : histoire, utilisation, culture. Vol.
4. Les plantes a boissons. (Encyclopedic biologique, 
Tome 17.) Roy. 8vo. Pp. iv+601. (Paris: Paul Leche
valier, 1937.) 120 francs.*

Bracher, R. Ecology in Town and Classroom. Gl. 8vo. 
Pp. 96 +3 plates. (Bristol and London : J. \V. Arrow- 
smith, Ltd., 1937.) 2s. 6d. net.*

Catechism Series. Botany, Part 2. Fourth edition, 
completely re-written and revised. Cr. 8vo. Pp. iii +77- 
164. (Edinburgh : E. and S. Livingstone, 1937.) Is. 6d. net.*

Chronica Botanica. Vol. 3, 1937. Roy. 8vo. Pp. 432. 
(Leiden : Chronica Botanica Co., 1937.)*

Chrystal, R. Neil. Insects of the British Woodlands. 
Demy 8vo. Pp. xiii +338. (London and New York : 
Frederick Warne and Co., Ltd., 1937.) 7s. 6d. net.*

Combes, Raoul. La vie de It cellule vegetale : 1’envel- 
oppe de la mature vivante. (Collection Armand Colin : 
section de biologie, No. 203.) Gl. 8vo. Pp. 216. (Paris : 
Armand Colin, 1937.) 13 francs.*

Curtis’s Botanical Magazine. Edited by Sir Arthur 
William Hill. (Published for the Royal Horticultural 
Society, London.) Vol. 160, Part 2. Roy. 8vo. Pp. 38 + 
plates 9480-9490. (London: Bernard Quariteh, Ltd., 
1937.) 17s. 6d. net.*

Dewar, Douglas. A Challenge to Evolutionists. Ex. 
Cr. 8vo. Pp. iii +63. (London : Thynne and Co., Ltd., 
1937.) 2s. 6</.*

Discovery Reports. Issued by the Discovery Committee, 
Colonial Office, London, on behalf of the Government of 
the Dependencies of the Falkland Islands. Vol. 15. Roy. 
4to. The Age of Female Blue Whales and the Effect of 
Whaling on the Stock. By Alec H. Laurie. Pp. 223-284. 
(Cambridge : At the University Press, 1937.) 9s. net.*

Dobzhansky, Th. Exposes de genetique. 2 : L’Effet de 
position et la theorie de l’her5dite. (Actualites scienti- 
fiques et industrielles, 410.) Roy. 8vo. Pp. 38. (Paris : 
Hermann et Cie., 1936.) 12 francs.*

du Bois, Anne-Marie. Exposes de biologie : la cellule 
germinate dans l’ontogen5se et Involution. 7 : L’lnter- 
sexualite et ses causes genetiques. (Actualites scienti- 
fiques et industrielles, 413.) Roy. 8vo. Pp. 64. (Paris : 
Hermann et Cie., 1936.) 15 francs.*

Ferris, G. F. Atlas of the Scale Insects of North America. 
Demy 4to. Pp. 280+104 plates. (Stanford University, 
Calif. : Stanford University Press; London: Oxford
University Press, 1937.) 40s. net.*

Fischer, W. J. Heilpflanzen der Heimat in Wort und 
Bild. Einfiihrung und Beschreibung von W. J. Fischer; 
Tafeln und Zeichrmngen von L. Bartning. 8vo. Pp. 110* 
(Leipzig: Quelle und Meyer, 1937.) 5.80 gold marks.

Ford, E. The Nation’s Sea-Fish Supply : being the 
Buckland Lectures for 1936. Cr. 8vo. Pp. 112 +4 plates. 
(London: Edward Arnold and Co., 1937.) 3s. 6(/ net.* 

Friederichs, K. Okologie als Wissensehaft von der 
Natur oder biologische Raumforschung. (Bios, Band 7.) 
Roy. 8vo. Pp. 108. (Leipzig : Johann Ambrosius Barth. 
1937.) 8 gold marks.

Gatin, C.-L. Les fluers des bois. (Encyclopedic pratique 
du naturaliste, Band 2.) Deuxieme Edition revue et 
augments par Mme. V. AUorge-Gatin. Fcap. 8vo. Pp 
cxxxii+140+112 plates. (Paris: Paul Lechevalier,
1936.) 50 francs.*

Gerhards, H. Der deutsche Wald und seine reichen 
Gaben : ein Beitrag zum Veirjahresplan. Vierte ver-
besserte und vermehrte Auflage. Roy. 8vo. Pp. 195. 
(Ulm : Ebner Verlag, 1937.) 2.65 gold marks.

Graham, A. P., and Marples, B. J. Biology : an Intro
ductory Text-book to Matriculation Standard. (Dent’s 
Modern Science Series.) Cr. 8vo. Pp. x +369. (London : 
J. M. Dent and Sons, Ltd., 1937.) 4s. 6d*

Heath, Francis George. Our British Trees and How to 
Know Them. Fifth edition, revised. Fcap. 8vo. Pp. 
xv +490. (London : Hutchinson and Co. (Publishers), 
Ltd., 1937.) 5s. net.

Hegi, G. Alpenflora : Die verbreitetsten Alpenpflanzen 
von Bayern, Osterreich und der Schweiz. Achte durch- 
gesehene Auflage. 8vo. Pp. 80 +30 plates. (Miinchen : 
J. F. Lehmann, 1937.) 6.30 gold marks.

Hesse, Richard ; Allee, W. C., and Schmidt, Karl P. 
Ecological Animal Geography. An authorized, rewritten 
edition based on “Tiergeographie auf oekologischer Grund- 
lage” , by Richard Hesse. Prepared by W. C. Allee and 
Karl P. Schmidt. Med. 8vo. Pp. xiv +597. (New York : 
John Wiley and Sons, Inc. ; London : Chapman and Hall, 
Ltd., 1937.) 30s. net.*

Jefferies, Richard. The Gamekeeper at Home : Sketches 
of Natural History and Rural Life. Cheap edition. Ex. 
Cr. 8vo. Pp. 221. (London: John Murray, 1937.) 3s. 6d. 
net.

Jefferies, Richard. Round About a Great Estate. Cheap 
edition. Ex. Cr. 8vo. Pp. viii +204. (London : John 
Murray, 1937.) 3s. 6<Z. net.

Jefferies, Richard. Wild Life in a Southern Country. 
Cheap edition. Ex. Cr. 8vo. Pp. xii +316. (London : 
John Murray, 1937.) 3s. 6<Z. net.

Killington, Frederick James. A Monograph of the 
British Neuroptera. Vol. 2. (Ray Society Volume 123 for 
the Year 1936.) Demy 8vo. Pp. xii +306 +plates 16-30. 
(London : Bernard Quariteh, Ltd., 1937.) 25s.*
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Kukenthal, Willy, Gegriindet von. Handbuch der 

Zoologie : eine Naturgeschichte der Stamme des Tier- 
retches- Horausgegeben von Thilo Krumbach. Band 3, 
Halfte 2 : Chelicerata, Pantopoda, Onychophora, Vermes 
Oligomera. Lieferung 10, Teil 5. Med. 4to. Pp. 7-134. 
(Berlin und Leipzig : Walter de Gruyter und Co., 1937.) 
18 gold marks.*

Lorenz, Fr. Pelztiere und zoologisches System. Roy. 
8vo. Pp. 47. (Leipzig: Duncker Verlag, 1937.) 1.50
gold marks.

McClung, C. E., Edited by. Handbook of Microscopical 
Technique : for workers in Animal and Plant Tissues. 
Second edition, revised and enlarged. Sup. Roy. 8vo. 
Pp. xvii +698. (London: Oxford University Press, 1937.) 
42s. net.*

Marais, Eugene N. The Soul of the White Ant. With a 
Biographical Note by his Son and translated by Winifred 
de Kok. Cr. 8vo. Pp. xv +184 +8 plates. (London : 
Methuen and Co., Ltd., 1937.) Is. 6d. net.*

Motte, Jean. Castanea crenata, Sieb. et Zucc. : esquisse 
d’un repertoire des varietes japonaises. (Bulletin de la 
Maison Franco-Japonaise, Tome 7, No. 1.) Med. 8vo. 
Pp. 116. (Paris: Paul Geuthner; Tokio: Mitsukoshi, 
Ltd., 1935.) 17 francs.*

Motte, Jean, et Humbertclaude, Pierre. Plantes medicin- 
ales d’Extreme-Orient. 2 : Le kikyo (Platycodon grandi- 
florum D.C.), par Jean Motte ; Ueda Akinari et Prosper 
Merimee, par Pierre Humbertclaude. (Bulletin de la 
Maison Franco-Japonaise, Tome 7, No. 2.) Med. 8vo. 
Pp. 50. (Paris: Paul Geuthner; Tokio : Mitsukoshi, 
Ltd., 1936.) 10 francs.*

Nature Stories. A Century of Nature Stories. With an 
Introduction by J. W. Robertson Scott. Demy 8vo. Pp. 
1024. (London : Hutchinson and Co. (Publishers), Ltd., 
1937.) 3s. 6d. net.*

Newman, Horatio H.; Freeman, Frank N., and Holzinger, 
Karl J. Twins : a Study of Heredity and Environment. 
Sup. Roy. 8vo. Pp. xvi +369 (39 plates). (Chicago : 
University of Chicago Press ; London : Cambridge Uni
versity Press, 1937.) 18s. net.*

Niceforo, Alfredo. Exposes de biometrie et de statistique 
biologique. 10 : Le profil graphique des individus et des 
groupes, normalite et anormalite. (Actuality scienti- 
fiques et industrielles, 432.) Roy. 8vo. Pp. 50. (Paris: 
Hermann et Cie., 1936.) 12 francs.*

Oudemans, A. C. Kritiseh Historisch Overzicht der 
Acarologie. Gedeelte 3 : 1805-1850. Band E en F : 
Cryptostigmata. Acaridite Latr. 1802 en Oribatei 
Duges X  1933. Sup. Roy. 8vo. Pp. x ii+1999-2520 + 
x v +2521-2736. (Leiden: E. J. Brill, Ltd., 1937.) 30
guilders.*

Pascher, A. Heterokonten. Lief 1. Roy. 8vo. Pp. 160. 
(Leipzig: Akademische Verlagsgesellschaft m.b.H., 1937.) 
20 gold marks.

Peters, James Lee. Check-List of Birds of the World. 
Vol. 3. Med. 8vo. Pp. xiii+311. (Cambridge, Mass.: 
Harvard University Press ; London : Cambridge Uni
versity Press, 1937.) 15s. net.*

Porchet, F. Guide de l’amateur de champignons. 
(Paris : Paul Lechevalier, 1937.) 9.50 francs.

Ringleb, Friedrich. Mathematische Methoden der 
Biologie: insbesondere der Vererbungslehre und der
Rassenforschung. Med. 8vo. Pp. v ii+181. (Leipzig und 
Berlin : B. G. Teubner, 1937.) 8.80 gold marks.*

Saunders, E. R. Floral Morphology : a New Outlook 
with special reference to the Interpretation of the 
Gynaeceum. Vol. 1. Cr. 8vo. Pp. viii+132. (Cam
bridge : W. Heffer and Sons, Ltd., 1937.) 3s. 6d. 
net.*

Schlenker, Gerhard. Die Wuchsstoffe der Pflanzen : 
ein Querschnitt durch die Wuchshormonforschung. Unter 
Mitarbeit von Christine Rosenthal. Sup. Roy. 8vo. Pp. 
106. (Miinchen und Berlin: J. F. Lehmanns Verlag, 
1937.) 4.80 gold marks.*

Seguy, E. Dipteres. (Faune de France, Fasc. 8.) 8vo. 
Pp. vi +216. (Paris : Ch. Delagrave, 1937.)

Sengbusch, R. von. Pflanzenziichtung und Rohstoffver- 
sorgung. (Probleme der theoretischen und angewandten 
Technik und deren Grenzgebiete.) Ex. Cr. 8vo. Pp. 131. 
(Leipzig : Georg Thieme, 1937.) 6 gold marks.*

Shelford, Victor E. Animal Communities in Temperate 
America : as Illustrated in the Chicago Region; a Study 
in Animal Ecology. (Geographic Society of Chicago, 
Bulletin No. 5.) Sup. Roy. 8vo. Second edition. Pp. 
xiii +368. (Chicago: University of Chicago Press;
London : Cambridge University Press, 1937.) 13s. Qd. net.*

SouCges, Rene. Exposes d’embryologie et de morpho- 
logie vegetales. 6 : La differenciation, Fasc. 1. 1 : Gen- 
dralites; 2 : La differenciation cellulaire. Roy. 8vo. Pp. 
86.  ̂ 18 francs. 7 : La differenciation, Fasc. 2. 3 : La
differenciation organique (table alphabetique des matieres 
des sept premiers fascicules de la serie). Roy. 8vo. Pp. 
139. 20 francs. (Actualites scientifiques et industrielles,
375, 381.) (Paris : Hermann et Cie., 1936.)*

Stokoe, W. J., Compiled by. The Observer’s Book of 
British Wild Flowers. (The Observer’s Pocket Series.) 
Imp. 32mo. Pp. 224. (London and New York : Frederick 
Warne and Co., Ltd., 1937.) 2s. 6d. net.*

Sturtevant, A. H. Exposes de gcnofique. 1 : Problemes 
genotiques. Roy. 8vo. Pp. 21. 7 francs. 2: L’Effet de 
position et la theorie de l’heredite. Roy. 8vo. Pp. 38. 12 
francs. (Actualites scientifiques et industrielles, 408, 410.) 
(Paris: Hermann et Cie., 1936.)*

Tregarthen, J. C. The Life Story of a Badger. Cheap 
edition. Cr. 8vo. Pp. 152. (London: John Murray, 1937.) 
3s. 6d. net.

Tregarthen, J. C. The Life Story of an Otter. Cheap 
edition. Cr. 8vo. Pp. xiii +188. (London : John Murray, 
1937.) 3s. 6<f. net.

Tregarthen, J. C. Wild Life at the Land’s End. Cheap 
edition. Cr. 8vo. Pp. x +236. (London : John Murray. 
1937.) 5s. net.

Verrill, A. Hyatt. Strange Insects and their Stories 
(Strange Stories from Nature Series.) Med. 8vo. Pp. xv + 
205 +6 plates. (London, Bombay and Sydney : George G. 
Harrap and Co., Ltd., 1937.) 10s. 6d. net.

Walford, L. A. Marine Game Fishes of the Pacifio 
Coast from Alaska to the Equator. 4to. Pp. xxxii +208 + 
69 plates. (Berkeley, Calif. : University of California 
Press ; London: Cambridge University Press, 1937.)
25s. net.

Ward, F. Kingdon. A Plant Hunter in Tibet. (Odyssey 
Library.) Ex. Cr. 8vo. Pp. 317. (London: Jonathan 
Cape, Ltd., 1937.) 5s. net.

Wells, A. Laurence. Garden Ponds, Fish and Fountains. 
Cr. 8vo. Pp. 160. (London and New York : Frederick 
Warne and Co., Ltd., 1937.) 3s. 6d. net.

Wesenberg-Lund, C. Ferskvandsfaunaen : biologisk 
belyst. In vertebra ta. Sup. Roy. 8vo. Bind 1. Pp. vi + 
414 +12 plates. Bind 2. Pp. iv +415-837 bplates 13-24. 
(Kobenhavn : Gyldendalske Boghandel, 1937.)*

Willett, Wilfred. Finches. (British Birds Series, No. 9.) 
Cr. 8vo. Pp. 20. (London : Ward, Lock and Co., Ltd., 
1937.) 6d. net.

Willett, Winifred. Flycatchers. (British Birds Series, 
No. 10.) Cr. 8vo. Pp. 20. (London : Ward, Lock and Co., 
Ltd., 1937.) 6d. net.

Agriculture : Horticulture : Forestry
Agricultural Research Council. Grass Drying : a Report 

prepared for the Committee on the Preservation of 
Grass and other Fodder Crops. By E. J. Roberts. 
(Report Series, No. 2.) Roy. 8vo. Pp. iii +125 +14 plates. 
(London: H.M. Stationery Office, 1937.) 2s. net.*

Cheveley, S. W. Grass Drying. Cr. 8vo. Pp. 127 +9 
plates. (London : Ivor Nicholson and Watson, Ltd.,
1937.) 6s. net.*

Coffey, Walter C. Productive Sheep Husbandry. 
(Farm Manuals.) Third edition, revised. Demy 8vo. 
Pp. xxxii +479. (Philadelphia and London: J. B.
Lippincott Co., 1937.) 12s. 6d: net.

Jellicoe, G. A. Gardens of Europe. Cr. 4to. Pp. 134. 
(London, Glasgow' and Bombay : Blackie and Son, Ltd., 
1937.) 12s. 6d. net.

Lavollay, J. Chimie agricole. 1 : Applications de la 
8-hydroxyquinoleine a l’analyse biologique et agricole. 
Roy. 8vo. Pp. 45. 10 francs. 2 : Recherches sur le
magnesium en biochimie animale (croissance, carences,
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utilisation des glucides). Roy. 8vo. Pp. 83. 15 francs.
3 : Le magnesium dans lesterres arables; phenombnes 
d’echanges de bases, recherches sur le magnesium echange- 
able. Roy. 8vo. Pp. 102. 18 francs. (Actualites scienti- 
fiques et mdustrieUes, 419-421.) (Paris: Hermann et 
Cie., 1936.)*

Newsham, J. C., Compiled by. The Horticultural Note 
Book : a Manual of Practical Rules, Data and Tables for 
the use of Students, Gardeners, Nurserymen and others 
interested in Flower, Fruit and Vegetable Culture or in 
the Laying-out and Management of Gardens. Fifth 
impression. Fcap. 8vo. Pp. xx+418. (London: The 
Technical Press, Ltd., 1937.) 7*. 6d. net.*

Robinson, 1). H. Leguminous Forage Plants. Demy 
8vo. Pp. vii +119. (London: Edward Arnold and Co., 
1937.) 6a. net.*

Wright, Walter P. Room and Window Gardening. 
Pott 8vo. Pp. x +80 +16 plates. (London : J. M. Dent 
and Sons, Ltd., 1937.) 5a. net.

Anatomy : Physiology
Anklesaria, S. B. The Rabbit Test for the Detection of 

Chorionic Tissue in the Body and the Determination of 
its Proliferative Activity. Sup. Roy. 8vo. Pp. xvi+161 + 
13 plates. (Bombay : Popular Book Depot; London : 
H. K. Lewis and Co., Ltd., 1937.) 12a. net.*

Balado, Manuel, und Franke, Elisabeth. Das Corpus 
geniculatum externum : eine anatomisch-klinische Studie. 
(Monographien aus dem Gesamtgebiete der Neurologie 
und Psychiatric. Heft 62.) Roy. 8vo. Pp.iv+118. (Berlin: 
Julius Springer, 1937.) 36 gold marks.

Coomber, Helen. Movement a Clue to Brain Action : 
One Way to Study a Child. Cr. 8vo. Pp. 196. (London • 
Faber and Faber, Ltd., 1937.) 3a. 6d. net.

Cox, Gladys M. Clinical Contraception. Demy 8vo. 
Pp. ix+196. (London: William Heinemann, Ltd., 1937.) 
7a. 6d. net.

Dowd, Mary T., and Dent, Alberta. Elements of 
Foods and Nutrition. Cr. 8vo. Pp. xiii-f-279. (New York : 
John Wiley and Sons, Inc. ; London : Chapman and 
Hall, Ltd., 1937.) 8a. 6d. net.*

Fischel, A. Grundriss der Entwicklung des Menschen. 
Zweite, neu bearbeitete Auflage. Roy. 8vo. Pp. v +143. 
(Berlin: Julius Springer, 1937.) 12.60 gold marks.

Frazer, J. Ernest, and Robbins, Reginald H. Manual 
of Practical Anatomy. Ex. Cr. 8vo. Vol. 1 : Upper 
Limb, Lower Limb and Abdomen. Pp. x +536. 10a. (id. 
net. Vol. 2 : Thorax, Head and Neck, Central Nervous 
System, Eye and Ear. Pp. viii+455. 10a. (id. net.
(London : Bailliere, Tindall and Cox, 1937.)

Giroud, A., et Leblond, C. P. Histophysiologie. 3 : 
L’Acide ascorbique dans les tissus et sa detection. 
(Actualites scientifiques et industrielles, 435.) Roy. 8vo. 
Pp. 47. (Paris: Hermann et Cie., 1936.) 15 francs.* 

Gurwitsch, A. G. Mitogenetic Analysis of the Excitation 
of the Nervous System. Roy. 8vo. Pp. i i +114. (Amster- 

^N oord-H ollandsche Uitgeversmaatschappij, 1937.) 3.75 francs.*
Haire, Norman. Birth Control Methods: Contraception, 

Abortion, Sterilisation. Cr. 8vo. Pp. 201. (London : 
George Allen and Unwin, Ltd., 1937.) 4a. 6d. net.

Jordan, Harvey Ernest, and Kindred, James Ernest. A 
textbook of Embryology. Third edition. Sup. Roy. 8vo. 
Pp. xiv +613. (New York and London : D. Appleton- 
Century Co., Inc., 1937.) 25a. net.*

Langerhans, Paul (Berlin, 1869). Contributions to the 
Microscopic Anatomy of the Pancreas. Reprint of the 
German original with an English translation and an 
introductory Essay by H. Morrison. Sup. Roy. 8vo. Pp. 
39. (Baltimore, Md. : Johns Hopkins Press ; London : 
Oxford University Press, 1937.) 4a. (id. net.*

Mitchell, John P. Anatomy and Physiology, and Causes 
ot Disease. (Medical Manuals for Africans.) Fcap. 8vo. 
Pp. xvi +215. (London : Bailliere, Tindall and Cox, 1937.) 
2a. 6d. net. '

S<xitt, George Ryley. Male Methods of Birth Control. 
PP- 105. (London : T. Werner Laurie, Ltd., 1937.) la. net.

Stoll, Arthur. The Cardiac Glycosides: a Series of 
Three Lectures delivered in the College of the Pharma
ceutical Society of Great Britain under the auspices of 
the University of London. Sup. Roy. 8vo. Pp. viii +80 + 
24 plates. (London : The Pharmaceutical Press, 1937.) 
10a. 6d.*

Stone, Chester Tilton. Sexual Power. Cr. 8vo. Pp. 
vi+172. (New York and London : D. Appleton-Centurv 
Co., Inc., 1937.) 6a. net.

Anthropology: Archaeology
Bestehorn, F. Deutsche Urgeschichte der Insel Potsdam. 

8vo. Pp. 161. (Potsdam: Hayn Verlag, 1936.) 3 gold 
marks.

Firth, J. R. The Tongues of Men. (Changing World 
Library, No. 5.) Cr. 8vo. Pp. vii+160. (London: Watts 
and Co., 1937.) 2a. 6d. net.*

Franz, L. Religion und Kunst der Vorzeit. 8vo. Pp. 
65 +32 plates. (Prag : Czerny Verlag, 1937.) 4.80 goldmarks.

Goldenweiser, Alexander. Anthropology: an Intro
duction to Primitive Culture. Med. 8vo. Pp. xxi +550 +30 
plates. (London, Bombay and Sydney: George G
Harrap and Co., Ltd., 1937.) 18a. net.*

Growel, Margaret a. Haltung und Erziehung des Kindes 
bei den nordamerikanischen Indianern. Roy. 8vo. Pp 
82„  (Hamburg: Evert Verlag, 1937.) 3.30 gold marks! 
t Hazoumc, Paul. Le Pacte de Sang au Dahomey. 
„!T,VOrsit® Pa™ : Travaux et Memoires de l’lnstitut 

d Ethnologic, Tome 25.) Sup. Roy. 8vo. Pp. viii +170 + 7 
plates. (Paris: Institut d’Ethnologie, 1937.) 56.25
francs.*

Kandyba, O. Schipenitz: Kunst und Gerate eines 
neolithischen Dorfes. (Bucher zur Ur- und Friihgeschichte, 

Roy- 8vo- pp- 156. (Leipzig: Willibald Keller, 1937.) 24 gold marks.
Kersten, W., und Neuffer, E. Bilder zur rheinischen 

Vorgeschichte. 8vo. Pp. 20+64 plates. (Frankfurt 
a.M. : Moritz Diesterweg, 1937.) 2.60 gold marks.

Koch, A. Vor- und Friihgeschichte Starkenburgs. 
Roy. 8vo. Pp. 95 +59 plates. (Darmstadt: Kichler 
Verlag, 1937.) 6 gold marks.

Lips, Julius E. The Savage hits Back: or The White 
Man through Native Eyes. Translated from the German 
by Vincent Benson. Cr. 4to. Pp. xxxi +254. (London • 
Lovat Dickson, Ltd., 1937.) 21#. net.*

Marett, R. R. Man in the Making. (Nelson’s Classics, 
No. 345.) Revised and enlarged edition. Pott 8vo. Pp. 
148. (Edinburgh and London : Thomas Nelson and Sons. 
Ltd., 1937.) Is. 6d.*

Meek, C. K. Law and Authority in a Nigerian Tribe: 
a Study in Indirect Rule. Demy 8vo. Pp. xvi +372. 
(London, New York and Toronto : Oxford University 
Press, 1937.) 17*. 6d. net.*

Mills, J. P. The Rengma Nagas. (Published by direction 
of the Government of Assam.) Demy 8vo. Pp. x +381 + 
17 plates. (London: Macmillan and Co., Ltd., 1937.) 
25s. net.*

Nalder, L. F., Edited by. A Tribal Survey of Mongalla 
Province. By Members of the Province Staff and Church 
Missionary Society. (Published for the International 
Institute of African Languages and Cultures.) Demy 8vo. 
Pp. viii +232. (London : Oxford University Press, 1937.) 
15*. net.*

Nyabongo, A. Lebensgeschichte eines Negerh&uptlings. 
8vo. Pp. 278. (Leipzig: List Verlag, 1937.) 4 gold marks.

Thomas, Bertram. The Arabs : the Life-Story of a 
People who have left their Deep Impress on the World. 
Med. 8vo. Pp. 372. (London : Thornton Butterworth, 
Ltd., 1937.) 21*. net.

Voigt, P. Die Sierra Nevada: Haus, Hausrat, Haus- 
liches und gewerbliches Tagewerk. (Hamburger Studien 
zu Volkstum und Kultur der Romanen, Band 23.) Roy. 
8vo. Pp. 7 6 +8 plates. (Hamburg: Evert Verlag, 1937.) 
5 gold marks.

Woolley, Leonard. Digging up the Past. (Pelican 
Books.) Gl. 8vo. Pp. 112. (London: Penguin Books, 
Ltd., 1937.) 6d. net.
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Philosophy : Psychology

Gardner, D. E. M. The Children’s Play Centre : its 
Psychological Value and its Place in the Training of 
Teachers. (Contributions to Modern Education.) Cr. 
8vo. Pp. x v +143. (London: Methuen and Co., Ltd., 
1937.) 3s. 6d. net.*

Gauss, H. Plato’s Conception of Philosophy. Cr. 8vo. 
Pp. xxii +272. (London : Macmillan and Co., Ltd. 1937.) 
6s. net.*

Grindley, G. C. The Intelligence of Animals. (Methuen’s 
Monographs on Philosophy and Psychology.) Fcap. 8vo. 
Pp. v ii+70. (London: Methuen and Co., Ltd., 1937.) 
2s. 6d. net.*

Hicks, G. Dawes. The Philosophical Bases of Theism. 
(Hibbert Lectures.) Demy 8vo. Pp. 272. (London: 
George Allen and Unwin, Ltd., 1937.) 8s. 6d. net.*

Madge, Charles, and Harrisson, Tom. Mass-Observa
tion. (Mass-Observation Series, No. 1.) Demy 8vo. Pp. 
64. (London: Frederick Muller, Ltd., 1937.) Is. net.* 

Maund, Constance. Hume’s Theory of Knowledge : a 
Critical Examination. Thesis approved for the Degree of 
Doctor of Philosophy in the University of London. Demy 
8vo. Pp. xxi +310. (London : Macmillan and Co., Ltd., 
1937.) 12s. 6d. net.*

Miller, Emanuel, Edited by. The Growing Child and 
its Problems. Contributors : Gwen E. Chesters, Constance 
Simmins, Laura Hutton, Clifford Allen, Paterson Brown, 
C. L. C. Burns, Emanuel Miller. Cr. 8vo. Pp. xiii +231. 
(London : Kegan Paul and Co., Ltd., 1937.) 6s. net.* 

Mukerjee, Radhakamal. Theory and Art of Mysticism. 
Roy. 8vo. Pp. xvi +308. (London, New York and Tor
onto : Longmans, Green and Co., Ltd., 1937.) 15s. net.* 

Myers, Charles S. In the Realm of Mind : Nine Chap
ters on the Applications and Implications of Psychology. 
Cr. 8vo. Pp. v +251. (Cambridge : At the University 
Press, 1937.) 7s. 6d. net.*

Orton, Samuel Torrey. Reading, Writing and Speech 
Problems in Children : a Presentation of Certain Types 
of Disorders in the Development of the Language Faculty. 
(Thomas W. Salmon Memorial Lectures.) Ex. Cr. 8vo. 
Pp. 215. (London : Chapman and Hall, Ltd., 1937.) 
10s. 6d. net.*

Roberts, Michael. The Modern Mind. Cr. 8vo. Pp. 
284. (London : Faber and Faber, Ltd., 1937.) 8s. 6d.
net.*

Strong, Edward W. Procedures and Metaphysics : a 
Study in the Philosophy of Mathematical-Physical 
Science in the Sixteenth and Seventeenth Centuries. 
Demy 8vo. Pp. v ii+301. (Berkeley, Calif.: University 
of California Press; London : Cambridge University
Press, 1936.) 11s. 6d. net.*

B acteriology : Hygiene
Ehlers, Victor M., and Steel, E. W. Municipal and 

Rural Sanitation. Second edition. Med. 8vo. Pp. xiv-f 
477. (New York and London : McGraw-Hill Book Co., 
Inc., 1937.) 24s.

Ministry of Health. Reports on Public Health and 
Medical Subjects, No. 81 : Report on an Outbreak of 
Enteric Fever in the County Borough of Bournemouth 
and in the Boroughs of Poole and Christchurch. By
W. Vernon Shaw. Roy. 8vo. Pp. 25 + 6  plates. (London : 
H.M. Stationery Office 1937.) 9d. net.*

Van Rooyden, C. E. Muir’s Bacteriological Atlas. 
Second edition. Demy 8vo. Pp. xvi +90. (Edinburgh : 
E. and S. Livingstone, 1937.) 15s. net.

M iscellany
Bagnall, Oscar. The Origin and Properties of the 

Human Aura. Demy 8vo. Pp. v ii+197. (London: 
Kegan Paul and Co., Ltd., 1937.) 7s. 6d. net.*

Bell, E. T. Men of Mathematics. Demy 8vo. Pp. 
653. (London : Victor Gollancz, Ltd., 1937.) 12s. 6d.
net.*
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