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WAR-TIME FOOD POLICY
ГТ ЛНЕ publication of “Feeding the People in 

War-Time” by Sir John Orr and Mr. David 
Lubbock has served to direct public attention to 
a subject of the utmost importance in our war 
effort, namely the need for a sound and consistent 
policy in regard to food.*

In Great Britain the public has always been 
interested in food questions. The British Press 
devoted as much space to reviews and com­
mentaries on the final report of the League of 
Nations Committee on Nutrition as did all the 
rest of the world’s newspapers. Now rationing 
has given every individual a personal interest in 
food supplies ; certainly Mr. Morrison will not 
complain that the country is indifferent to the 
doings of the Ministry of Food.

Nevertheless, the peace-time structure of the 
British Government machine was singularly ill- 
adapted to  the evolution of food policies. Food 
supplies were not within the control of any single 
Minister, nor were they the principal concern of 
any Department of State. The Ministry of Health 
had a food department mainly concerned to 
safeguard the public from adulteration or from the 
cumulative effects of small quantities of preserva­
tives. The General Department of the Board of 
Trade was concerned with food but, a t least in 
recent years, mainly from the angle of the 
administration of import quota schemes. The 
Department of Scientific and Industrial Research 
includes the development of scientific knowledge 
regarding food preservation among its activities. 
The Ministry of Agriculture, although mainly 
concerned with the production of food, had no

* “Feeding the  People in W ar-Time” . By Sir John  O rr and  David 
Lubbock. Pp. v ii+ 88 . (L ondon: Macmillan and  Co., L td., 1940.) 
Is. 6d. net.

The main argum ent was published in an  article by Sir John  O rr in 
JŚATURE of March 9, p. 374.

responsibilities towards the British consumer. 
There was thus no Ministry which could consider 
the food problem, either to secure adequate levels 
of nutrition in peace or to prepare the nation for 
war. When the series of political crisss gave warning 
of the imminence of war, a Food (Defence Plans) 
Department was established under the Board of 
Trade, and this body was the nucleus from which 
the present Ministry of Food has been developed.

Having regard to this prior history, it was not 
surprising th a t the Food (Defence Plans) D epart­
ment should not have been able to  make more 
adequate preparations for food supplies before the 
W ar broke out. I t  is true tha t the case for obtaining 
large stocks of wheat, sugar and other easily 
stored products was urged by Sir Arthur Salter in 
the House of Commons and by other authorities 
in the Press, but it is by no means easy for a 
hastily constituted department to overcome the 
resistance of the Government machine to new 
proposals. As a result, Great Britain entered the 
War without substantial stocks of cereals, sugar 
and feeding stuffs, although it is understood tha t 
large supplies of edible oils and oil-seeds were 
obtained.

In  considering the food policy during war, it 
is as well to compare the position of Great Britain 
with tha t of Germany. Under peace conditions, 
Germany produced 80-85 per cent of her to tal food 
requirements, while the contribution of British 
agriculture to  United Kingdom requirements 
amounted to between 30 and 33 per cent when 
measured on a calorie basis. Such information as 
is available suggests th a t the German authorities 
have realized the 'importance of the protective 
foods, and hence, although there has been a falling 
off in the general standard of living of the German
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people, milk and vegetables have been abundant 
and cheap. Although Great Britain is far more 
dependent upon imports than Germany, the 
former is far less susceptible to blockade. Even if 
enemy action becomes more serious than it has yet 
been, we shall be able to rely on large sea-borne 
supplies reaching at least our western ports. 
Nevertheless, it is of the utmost importance th a t 
British agriculture should be in a position to make 
a maximum contribution to our requirements. 
This is equally important from the point of view 
of shipping and as a relief to the financial drain 
which must inevitably occur when a country 
mobilizes all its resources for war and must obtain 
large supplies of armaments, munitions and raw 
materials from abroad.

These points have been brought out by Sir John 
Orr and Mr. Lubbock, but they have laid special 
emphasis upon another most important factor. 
For many months before the actual outbreak of 
Avar, indeed since the Munich Agreement, Germany 
has been conducting a ‘war of nerves.’ This war 
may well prove to be a contest in endurance 
between the English and French peoples on one 
hand, and the German people on the other. In  
such a contest it is clearly essential to pay special 
regard to the morale of the poorest sections of the 
population. Since the conclusion of the War of 
1914-18, the newer knowledge of nutrition has 
thrown a flood of light upon the influence of food, 
not only on bodily health but also on the psycho­
logical reactions of the people. During 1914-18, 
Governments and General Staffs had little op­
portunity of knowing anything about such factors 
as the depressing effect of the lack of vitamin B, 
upon the combative spirit of armies, or the effect 
of shortages of the fat-soluble vitamins upon the 
physical, and hence upon the psychological, 
condition of nations. I t  should now be clearly 
realized th a t the staying power of a nation depends 
not only upon sufficient energy foods but also upon 
adequate supplies of minerals and vitamins.

Few will be prepared to dispute Sir John Orr’s 
contention that, owing to the relatively high cost 
of the protective foods, about a third of the 
population of Great Britain suffer from some degree 
of malnutrition. This fact was established in “Food, 
Health and Income” and is confirmed by more 
recent dietary surveys. This being the case, it is 
not possible to disagree with Sir John’s further 
contention that, in order to  ensure the solidity of 
our national effort, not only must the national 
dietary be maintained on a satisfactory basis, but

also steps must be taken actually to improve the 
diet of the poorest third of the population. To 
achieve this end Sir John Orr and Mr. Lubbock 
propose to adopt for- fopd the more general pro­
posals for an ‘iron ration’ suggested by Prof. J. R. 
Hicks and commended by Mr. J. M. Keynes. They 
propose th a t adequate supplies of a limited number 
of foodstuffs, selected on grounds of health and 
availability, should be sold a t prices which would 
ensure tha t the poorest 10 per cent of the com­
munity, who may not have more than 4s. 6d. a head 
to spend upon food, should be enabled to purchase 
their full requirements of these foodstuffs at a price 
of not more than 3s. a head a week ; thus leaving 
Is. 6d. a head to spend according to their tastes on 
other foods. I t  is tentatively suggested that the 
following foods should be selected : milk, 
potatoes, oatmeal, vegetables, bread, sugar and 
either butter or vitaminized margarine. I t  is 
maintained that, provided everyone could obtain 
full supplies of these seven foods, there would be 
no shortage of vitamins, and calcium requirements 
would be fully met, as well as those for other 
minerals. Of these foods four, namely milk, 
potatoes, oatmeal and vegetables, coidd be wholly 
produced in Great Britain. There is no suggestion 
tha t imports should be limited to wheat, sugar and 
fats, but rather tha t these three essentials, together 
with perhaps cheese and dried fruits, should be 
given priority on shipping space so tha t stocks 
could be built up in the country.

I t  is of vital importance that the policies of 
the British Government in regard to food and to 
agriculture should be so closely correlated as to be, 
in effect, complementary parts of the same policy. 
I t  can scarcely be claimed that this is the case 
to-day. Apart from the general ploughing-up 
policy, no clear indication of the part which 
British agriculture should play in the War has been 
given by responsible Ministers. On the other hand, 
the present guaranteed prices are likely to result in 
an enormous increase in the growing of oats, a 
substantial increase in wheat, and the maintenance 
or even increase in the fattening of cattle and sheep.

A simple method of ensuring the fullest possible 
production of milk, potatoes and vegetables is 
proposed. Farmers would be offered guaranteed 
markets a t attractive prices for these products, 
not only for the War, but also for at least a three- 
year period after the War. This method would 
secure the aims sought, provided steps are 
simultaneously taken to discourage, by less 
attractive prices, an undue concentration upon
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cereal production or the feeding of imported 
concentrates to fatten cattle and sheep.

Vegetables, other than potatoes, constitute a 
special problem. Allotments will increase supplies, 
but not nearly to a sufficiently large extent. I t  is 
also necessary to stimulate farm production and 
to ensure that the vegetables are made available 
for retail sale at low prices. If, to give effect to 
this latter purpose, vegetable marketing is placed 
upon a more satisfactory basis, we shall have 
achieved in war something which has defeated us 
in peace.

It is not to be expected that the proposed food

policy will obtain the support of all authorities, 
or th a t it will not encounter the opposition of 
special interests. The co-ordination of agricultural 
and import policies is, however, one of the most 
necessary of war measures, and the proposals under 
discussion do provide a logical basis for such a 
policy. I t  is also important to realize tha t the 
orientation of British agriculture towards milk and 
vegetable production has been advocated in the 
Astor-Rowntree report and by many other 
authorities. This war-time policy might, there­
fore, be expected to  need little modification to 
adapt it to the conditions of peace.

PURE EXPERIMENT
Experimented Cytologie
Von Hans H. Pfeiffer. (New Series of Plant 
Science Books, Vol. 4.) Pp. x ii+244. (Leiden: 
Chronica Botanica Co.; London : William Dawson 
and Sons, Ltd., 1940). 7 guilders ; 18s.

Ex p e r i m e n t a l  cytology is both more and
less than its name seems to say. To under­

stand why, we have to look into its antecedents. 
I t  springs largely from the conflict of fifty years ago 
between vitalism and mechanism. I t  derives 
from the tradition born of this conflict, th a t the 
individual processes in the cell were physico­
chemical processes and th a t the cell as a whole, 
and even the organism as a whole, were to be 
completely understood by measuring and putting 
together these individual processes. Inspired by 
this doctrine, and inspired as well by the mission­
ary zeal of Jacques Loeb, experiments were carried 
out which achieved their first purpose. They 
drove vitalism into the philosophical backwoods of 
biology, and in performing this apparently nega­
tive service they laid what should have been the 
foundations of a new science.

But unfortunately, while this was going on, a 
cleavage arose in experimental method. I t  was 
discovered th a t experiments of a rigorous kind 
could be carried out with the cell using biological 
as well as physical variables. Measurements 
could be made not only with variations in physical 
agents, such as temperature and pH, using physical 
properties, such as refractive index, surface ten­
sion, permeability, osmotic pressure, viscosity, 
specific heat and so on. They could also be made 
with variations in biological agents, such as genes, 
chromosomes, and nuclei, affecting biological 
properties measured in different ways and with 
different degrees of refinement. The methods

used with these two kinds of approach became 
more divergent as the apparatus and the tech­
nique of each method became more elaborate. 
I t  is therefore im portant to  see after this lapse 
of time whether the divergence depends on a 
necessary cleavage of purpose or whether it is 
perhaps artificial and spurious.

The “experimental” cytology which Dr. Pfeiffer 
describes is of the physical kind, and we have to 
admit tha t it still has the character of transplanted 
physics. After a lifetime of transplantation it 
does not appear to  have developed an organic or 
integrated quality. I t  amounts to little more than 
a catalogue of measurements of the properties 
already referred to, a catalogue so disconnected 
tha t its several sections can be read in any order 
without loss of coherence. The method and the 
apparatus, it seems, are the connecting links, and 
not the results obtained by them. Where we might 
hope for analysis we find only description. The 
wheel has come full turn. Experiment having lost 
its purpose has lost its design. I t  has ceased to  be 
an instrument of planned discovery and has 
become merely a repetitive occupation.

This decay in physical cytology was noticeable 
to some observers ten years ago. To-day in Dr. 
Pfeiffer’s book it has become obvious by contrast 
with the biological method. The physical approach 
has been to the cytoplasm. I t  has yielded, as we 
may say, a series of anecdotes. The biological 
approach has been to the nucleus. I t  has yielded 
a connected story. The reason is perhaps a sur­
prising one. The nucleus owes it predominance 
over the cytoplasm in growth and heredity not so 
much to a greater complexity of its components 
as to the permanence and precision of their struc­
ture. This precision has been shown by tests of 
X-ray mutation, ultra-violet spectroscopy and
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micro-chemistry combined with the general body 
of comparative and analytical cell and genetic 
studies (all of these left out of consideration by 
Dr. Pfeiffer). This in turn  has meant tha t physical, 
chemical and biological methods of attack on the 
nucleus could be used, and used in combination, 
in a way th a t has not been possible in dealing with 
the undefinable cytoplasm ; and in this attack, 
strangely enough, no one is any longer concerned 
to know whether the analytical operation is 
experimental or whatever the alternative may be.

Dr. Pfeiffer’s book does a service in making the 
lesson of this contrast clear. The cell is a physico­
chemical mechanism, but it is a highly integrated 
mechanism. This integration can never be 
understood by means of experiments using vari­
ables of one kind alone, external or internal. We

have to know it a t each level of integration before 
we can fit the different levels together. Wherever 
we see a chance of such fitting together we must 
seize it. * •»„

“Dich im Unendlichen zu finden 
Musst unterscheiden und dann verbinden.”

For this task, planning and co-ordination are 
necessary at every step. The co-ordination requires 
tha t we shall break down the segregation of 
plants from animals, of chemistry from genetics, 
and of experiments from less refined demonstra­
tions. The planning requires tha t we shall not 
merely ask the right questions but ask them in 
the right order, without regard to departmental 
exclusiveness or (may we say it ?) technical 
snobbery. C. D . D a r l in g t o n .

THE HISTORY OF GEOLOGY
(1) The Birth and Development of the 
Geological Sciences
By Dr. Frank Dawson Adams. Pp. v +  506 +  14 
plates. (London : Baillière, Tindall and Cox, 
1939.) 22s. 6d.
(2) A  Source Book in Geology
By Prof. K irtley F. Mather and Dr. Shirley L. 
Mason. (Source Books in the History of the 
Sciences Series.) Pp. xxii +  702. (New York and 
London : McGraw-Hill Book Co., Inc., 1939.) 30s.
T T  is now more than th irty  years since a com- 

prehensive treatise on the history of geology 
has appeared in the English language. For long 
Sir Archibald Geikie’s admirable “Founders of 
Geology” and von Zittel’s “History of Geology 
and Palæontology” have been the standard and, 
in fact, almost the only works exclusively devoted 
to this subject available for students. Since they 
were written, fresh studies in the history of geology 
have appeared from time to time, both in Europe 
and the United States. These have generally been 
of a more or less specialized character, and they 
have by no means exhausted the scope for further 
research. The appearance of two important new 
books on this subject is therefore a m atter of con­
siderable interest, particularly because both the 
original German edition of Zittel and the English 
translation by Mrs. Ogilvie-Gordon have long been 
out of print.

(1) The “Birth and Development of the Geo­
logical Sciences” was written during the author’s 
retirement, after a lifetime of active geological 
work, and the story of how it came to be under­
taken is worth telling. The fantastic theories put

forward in past centuries to explain even the most 
commonplace of geological phenomena, such as 
the occurrence of minerals and fossils, aroused 
Dr. Adams’s curiosity many years ago. Not content 
with reading about them a t second-hand, he 
formed the habit of referring, when opportunity 
offered, to the original text of some of the more 
important early writers. Ultimately a growing 
interest in the subject led him to search out the 
works of other, less well-known authors. Thus, as 
time went on, he acquired an intimate knowledge 
of the byways as well as the highways in the early 
literature of natural science, in which are to be 
found the germs of present-day geological know­
ledge. In  addition, in order to satisfy the necessity 
for repeated consultation of some of these early 
works, Dr. Adams, whenever possible, obtained 
copies for himself. In  taking this course he followed, 
literally, the advice given as long ago as the four­
teenth century by a very early booklover and 
collector, Richard de Bury, Bishop of Durham, 
which he quotes as follows, “ . . . we secured 
the acquaintance of stationers and booksellers, not 
only within our own country, but of those spread 
over the realms of France, Germany and Italy, for 
no dearness of price ought to hinder a man from 
the buying of books, if he has the money that is 
demanded for them . . .” As a result, during 
the process of widening his knowledge of his 
subject, the author built up a specialized library, 
containing more than a thousand volumes in 
various languages, many of extreme rarity.

The belief, modestly expressed by Dr. Adams, 
th a t the knowledge derived from studies carried 
out during more than twenty years might prove
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of value to others unable to carry out such re­
searches for themselves, fortunately induced him 
to prepare his notes for publication. The resulting 
book is, he explains, an attem pt to trace the 
evolution of geological ideas from the first period 
of which we have any written record in Europe, 
that of the early Greeks, on through Classical 
Times, the Middle Ages and the Renaissance, down 
to about the year 1825, when geology as we know 
it to-day began its rapid development. The latter 
limit is not rigidly adhered to, since one or two 
chapters have been rounded off with a very brief 
outline of the later history of the particular 
subject dealt with, but no serious attem pt has 
been made to discuss the period subsequent to 
this date.

The ground covered is indicated by the following 
list of chapter headings : bibliography and sources ; 
geological science in Classical Times ; the concep­
tion of the universe in the Middle Ages ; on the 
generation of stones ; medieval mineralogy ; the 
birth of modern mineralogy and its development 
from Agricola to Werner and Berzelius ; the birth 
of historical geology with the rise and fall of the 
Neptunian theory ; ‘figured stones’ and the 
birth of palaeontology ; the origin of metals and 
their ores ; the origin of mountains ; earthquakes 
and the nature of the interior of the earth ; the 
origin of springs and rivers ; quaint stories and 
beliefs ; conclusion.

Dr. Adams makes the somewhat bold statement 
that few books likely to contain m atter of real 
importance to his study remain unexamined by 
him, but after reference to the text no one is likely 
to dispute this claim, nor, indeed, the tru th  of the 
remark that his extensive reading proved the 
aptness of Bacon’s aphorism, “Some books are to 
be tasted, others swallowed, and some few to be 
chewed and digested” . Obviously some of the 
works consulted can have contained little tha t has 
a direct bearing on the subject, although, no doubt, 
they provided material to form the background 
essential for a proper appreciation of much that 
he has to say. Of this nature is the interesting 
chapter on the conception of the universe in the 
Middle Ages.

Dr. Adams deals more fully than previous 
authors with the ideas prevalent during the 
centuries preceding the emergence of geology as a 
separate branch of knowledge. I t  is impossible to 
refer in detail to the results of his researches into 
the early literature of science and natural history 
but I  may mention one example. He dis­
covered, and quotes'at-length, in translation, a 
hitherto almost unknown and exceedingly rare 
little book entitled “De Montium Origine” . This 
was written by Valerius Faventies, and published 
at Venice in 1561, and, so far as is known, is

the first treatise written in Europe dealing ex­
clusively with the origin of mountains. Though 
its ideas are largely speculative, they are of 
interest, as Dr. Adams points out, in giving a 
picture of the manner in which a geological 
problem was approached in the later years of the 
sixteenth century. The treatise is cast in the form 
of a dialogue between two meriibers of a party of 
friends, in a manner reminiscent of Boccaccio’s 
“Decameron” . Neither of the disputants gives any 
indication tha t he had ever climbed a mountain in 
his life, nor th a t he had any desire to do so. The 
days of geological field work had not yet dawned.

The formative years of geological science, the 
eighteenth century and the early years of the 
nineteenth century, are by no means neglected, 
and in dealing with this period Dr. Adams again 
quotes authors not referred to by either Zittel or 
Geikie, and other sources not available at the time 
these authors wrote, so th a t our knowledge of this 
period also is enlarged. The chapter on the birth 
of historical geology, for example, contains a 
particularly interesting and informative account 
of Werner and his doctrines.

Fortunately for his readers, Dr. Adams combines 
with a deep knowledge of his subject the ability 
to expound his store of knowledge in a charming 
and lucid style, and the result is a book tha t can 
scarcely fail to give pleasure to all who read it. 
Its  attractiveness, too, is greatly enhanced by 
the inclusion of nearly one hundred illustrations, 
mostly reproductions from old scientific books. 
Yet the especial merit of this new history of 
geology is not merely tha t it is readable, or even 
th a t it adds so considerably to existing knowledge, 
but tha t the author has in every case gone back 
to original sources for his information. Thus, 
though his book does not supersede those of 
Zittel and Geikie, it must be regarded as the most 
authoritative work on the particular aspects of 
the subject with which it deals.

Unfortunately, a few small defects mar this 
otherwise excellent production. There are a 
number of typographical errors, some affecting 
the spelling of proper names, and others the dates 
of works to which reference is made. In addition, 
in one or two instances footnote references have 
been put in such a form as to cause difficulty in 
tracing the actual work to which it is intended to 
refer. Further, the value of the book as a work 
of reference would be correspondingly increased if 
the index were expanded.

Dr. Adams informs me th a t he intends to present 
his library to McGill University, where it will be 
housed in good company with the late Sir William 
Osier’s collection of books on the history of 
medicine. I t  will then be known as the “Adams’ 
Collection” . A library of this type can only be
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built up after years of patient search, backed by 
adequate knowledge and sufficient means. I t  is 
welcome news, therefore, tha t Dr. Adams’s unique 
collection is not to  suffer dispersal, the fate of 
many important private libraries. Its  value will be 
better appreciated after publication of the cata­
logue, on which the author is a t present engaged.

(2) Opportunities for reading original texts of 
the type so largely represented in the Adams 
Collection are few. Many are written in Latin, and 
of these only a small number have been translated 
into any modern language ; and, in any event, they 
are seldom accessible to the average reader. Those 
who may wish to consult works of this sort will 
be interested to learn that their needs have now 
been met, to some extent, by the publication of 
Mather and Mason’s “Source Book in Geology” .

This is the fourth in a series of “Source Books in 
the History of Science” , published under the 
general editorship of Gregory D. Walcott and an 
advisory board of American men of science, 
assisted by special committees for each science. The 
enterprise has also received financial aid from the 
Carnegie Corporation of New York. The object of 
these “Source Books” is to make readily accessible 
the significant passages from the works of the most 
important contributors to the major sciences 
during the last three or four centuries, up to the 
end of the nineteenth century. Each therefore 
consists of a large number of quotations, carefully 
selected with as much finality of scholarship as 
possible. These are given in English translation 
when necessary, a decided advantage in the latest 
volume, in which nearly half the extracts were 
originally written in languages other than English.

In  this volume the term ‘geology’ has been 
interpreted in its widest sense, and twenty-nine 
separate divisions of the science are represented. 
The compilers, in choosing their material, have 
attem pted to strike a balance between the 
needs of readers interested in the science as a 
whole, and those of students concerned only with 
a particular branch of the subject. Preference has 
been given, where other considerations are nearly 
equal, to excerpts from sources least likely to be 
accessible to the majority of geologists.

The scope of the book may be judged from the 
fact th a t it includes three hundred and twenty- 
nine extracts from more than one hundred British, 
Continental and American authors, ranging in 
time from the fifteenth to the end of the nineteenth 
century. Contributions to geology made since 
1900 have not been included, nor those by living 
authors. The excerpts are, in general, arranged in 
chronological order according to the date of birth 
of the authors, and a subject index is provided.

The task of compiling this book must have 
entailed an immense amount of literary research.

Of its kind it is a pioneer work, and it may be said 
a t once tha t the task has been well done. I t  is 
unlikely tha t complete agreement could have been 
obtained among the many collaborators as to the 
final selection of authors whose work should be 
quoted, and, in fact, this is hinted at in the preface. 
The compilers, however, accept responsibility for 
the final choice. In  glancing through the pages of 
the book, one is struck more by the number of 
names included, many well known, others un­
familiar, than by the few questionable omissions. 
Yet a few names outstanding in the history of 
geology are missing. Among these may be noted 
that of Palissy the Potter, whose observations on 
fossils, made in the sixteenth century, it would 
have been interesting to read. The work of 
Lehmann and Fiichsel, too, who made important 
stratigraphical observations in the eighteenth 
century, might well have been included. The 
original writings of these authors are to be found 
in very few libraries. In  contrast, extracts have 
been given from the works of men of science 
not usually associated with geology, such as, 
for example, Robert Boyle. His observations on 
the conditions prevailing at the bottom of the 
sea, though of interest, are not original, and can 
scarcely be said to have had much influence on 
the development of geological thought. Cavendish, 
too, was not primarily a geologist, but, with more 
justification, an extract has been given from the 
account of his experiments to determine the density 
of the earth by means of the torsion balance. 
In  reading this account, one is reminded of the 
interesting fact th a t this instrument of precision, 
now the tool of the geologist and prospector as 
well as the physicist, was actually invented by a 
geologist, John Michell, in the eighteenth century.

Though, perhaps, to be regarded primarily as a 
work of reference, this is a book into which any 
geologist can dip with the expectation of finding 
something to interest him. I t  forms a valuable 
supplement to the existing histories of geology, 
and the compilers are to be congratulated on the 
thorough and painstaking manner in which they 
have carried out their task.

The literature on the early history of geology 
has been greatly enriched by the publication of 
the two books reviewed above. Dr. Adams has 
dealt fully with the long period ending in the early 
years of the nineteenth century, and Mather and 
Mason record the chief landmarks in the history 
of the science from the fifteenth right up to the 
end of the nineteenth century. The detailed story 
of the development of geology during the last 
hundred years, a period of great expansion in 
every branch of the subject, still awaits an author.

V. A. E y l e s .
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THE GOLGI
Form- und Stoffwechsel der Golgi-Kôrper
Von Gottwalt Christian Hirsch. (Protoplasma- 
Monographien, Band 18.) Pp. xi+394. (Berlin : 
Gebriider Borntraeger, 1939.) 28 gold marks.
T ^ H E  author of “Form- und Stoffwechsel der 

Golgi-Kôrper” attracted attention by his 
papers published in 1931, in which he claimed that 
the zymogen granules of the pancreas acinus cells 
originated not inside the Golgi apparatus, but 
drifted into that position from the base of the 
cell, where they originated in contact with the 
mitochondria.

Dr. Hirsch’s claim was examined in my 
laboratory by E. S. Duthie in 1933, who agreed 
that very small granules were continually drifting 
across the cell into the region of the Golgi ap­
paratus, where they swelled into zymogen. I t  
cannot be said that Dr. Hirsch’s work has been 
received everywhere with warmth among those 
cytologists who believed tha t practically all cell 
secretion granules originated inside the Golgi 
apparatus. Recently a strong attack on Hirsch 
and Duthie’s work has been made in the Quarterly 
Journal of Microscopical Science by the competent 
Indian cytologist, Dr. Subramaniam, as a result of 
his investigation on the endostyle of Branchiostoma 
indicum. Nevertheless, Dr. Subramaniam fails 
to show what connexion the zymogen granules in 
the pancreas of the mouse have with the secretion 
of mucus in Branchiostoma, and as matters stand 
at present Dr. Hirsch’s results must be accepted.

Following his interesting work on the pancreas, 
Dr. Hirsch has now written a book on the Golgi 
apparatus. He has read 2,000 papers on this 
subject, and appears to be convinced that there is

CAPTAIN JAMES
The Life and Achievements of Captain James 
Cook, R .N ., F.R .S.
Explorer, Navigator, Surveyor and Physician. By 
Surgeon Rear-Admiral John Reid Muir. Pp. vii +  
310 +  16 plates. (London, Glasgow and Bom­
bay : Blackie and Son, Ltd., 1939.) 10s. 6d. net.

r I 'H E  consideration of Cook as the ‘physician’ 
rather than the astronomer, surveyor and 

explorer well deserves this pleasant story. I t  is 
the central theme, which the author is well qualified

APPARATUS
such a thing as the Golgi apparatus. Furthermore, 
most of his ideas on the actual structure of the 
Golgi apparatus will be generally acceptable to 
British and American cytologists.

As is natural, the book deals more fully with the 
histological aspect of the subject, but Dr. Hirsch 
has interesting sections on spermatogenesis and 
oogenesis. One astonishing point about Dr. 
Hirch’s book is the calmness with which he 
endeavours to harmonize the very different and 
apparently incompatible results of cytologists 
who have been sharply at variance in recent years. 
But Dr. Hirsch has tried to provide a view of this 
confused subject which might show the results of 
the workers of all countries in the best light, and 
he has certainly succeeded in this object very 
fully. Indeed, it could have been said in happier 
times tha t his book would have been certain 
to have inspired many of the younger zoologists 
and physiologists to undertake their life’s work 
in this branch of cytology.

I t  is pleasant to read th a t Dr. Hirsch accepts 
the nature and homology of the plant osmiophilic 
platelets (Golgi bodies) discovered by the American 
cytologist, the late Robert Bowen. Dr. Hirsch 
dedicates his book to the curators of the University 
of Utrecht in gratitude for the opportunity given 
him of working there.

Dr. Hirsch’s book, and the interesting researches 
of W. Jacobs, W. Buchmann, E. Ries, L. H. 
Bretschneider, J. W. Sluiter, O. Jàrvi and many 
other young Dutch cytologists, bear witness to the 
very valuable work now being carried out at 
Utrecht under his leadership.

J . B r o n t ë  G a t e n b y .

COOK, R.N., F.R.S.
to undertake, in the summaries of his three 
voyages, to the neglect of much consideration of 
their value to scientific knowledge ; however, his 
bibliography is so short th a t more cannot be 
expected. Cook served his apprenticeship in small 
colliers trading along the English coasts. He chose 
similar ships for his voyages, and his knowledge of 
their capabilities was a large element in his success. 
His observations on the eclipse of the sun. as 
seen in Newfoundland in 1766 caused him to be 
appointed by the Royal Society as its chief
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observer of the transit of Venus viewed after­
wards from Tahiti in June 1769. A further object 
was the discovery of the great southern continents, 
a current myth a t that period, the second expedi­
tion having this as its main objective ; the third 
was primarily concerned with the North-West 
Passage. Cook everywhere found new lands, and 
nearly every chart of the Pacific is headed by his 
name. His running survey of New Zealand, which 
he completely circumnavigated, causes him to be 
regarded as the leader and greatest of tha t line of 
surveyors tha t has made the Navy famous. This 
had been especially brought out by the late hydro- 
grapher, Admiral Sir W- Wharton, in his studies 
of Cook, the error in the longitude of the observa­
tion station a t Tahiti being only two minutes. 
That Cook attained international fame during his 
life is seen in tha t France, the United States, Spain 
and Russia extended to his third expedition a safe 
conduct in th a t war period.

Even the most careful research has yielded little 
knowledge of the character of Cook, while nothing 
is known of his domestic life. We judge th a t he 
was a reserved and lonely individual. That he 
was a personality with the necessary power of 
command is clear, in tha t the Admiralty gave him 
carte blanche in selecting his stores and crew. 
Among seamen his reputation was such th a t he 
had not to resort to the press-gang and to jailbirds, 
thus avoiding the danger of typhus then so rife. 
The result is seen in that his ship was not the

prison as naval vessels were usually in those days, 
shore camps being established and leave frequent.

The great danger was scurvy, and long voyages 
often had to log a death-rate of 50 per cent or even 
more. The best authenticated case is Anson’s 
voyage round the world in 1741, in which out of 
crews numbering 961 more than two-thirds died 
of scurvy, and on the homeward voyage only 71 
were able to stand to their guns. Everywhere 
Cook’s first care was water, which was never 
rationed ; this an essential of a salt-meat diet. 
Every land was searched for scurvy grass, wild 
celery and other vegetable products, while fresh 
meat was purchased wherever possible. The 
strictest cleanliness was enjoined, Cook inspecting 
his crew twice weekly, while their quarters were 
ventilated and fumigated weekly, a proceeding 
recommended by Dr. Lind in 1753. I t was forty 
years later th a t the Admiralty commenced the issue 
of lime juice, which has no antiscorbutic vitamins, 
a tragic error due to a confusion of names (lemon v. 
lime) tha t persisted for more than a hundred years. 
Cook largely relied on portable soup made of 
desiccated meat and bones, greens stored with 
salt which was termed “sour kraute” , malt and 
beer concoctions, while fresh meat was everywhere 
sought. The results are well seen in Cook’s voyages, 
as in all three the loss from scurvy was negligible, 
far less than that from Batavian dysentery and 
malaria while repairs were being carried out on the 
Endeavour.

TRIGONOMETRICAL TABLES WITH THE ARGUMENT 
IN TIME

Seven-Figure Trigonometrical Tables for Every 
Second of Time
Prepared by H.M. Nautical Almanac Office. 
(Published by order of the Lords Commissioners 
of the Admiralty.) Pp. 102. (London : H.M. 
Stationery Office, 1939.) 10s. 6d. net.

OMPUTERS are well aware of the difficulties 
experienced in dealing with right ascension, 

hour angle, etc., in astronomical work, when 
trigonometrical functions of these are required. 
I t  is necessary to convert them into degrees, 
minutes and seconds of arc before tables of 
trigonometrical functions can be used, and tables 
with the argument in time have been in demand 
for many years. The present volume supplies a 
need and is the first seven-figure table to be 
published which gives the four natural trigono­
metrical functions chiefly used in astronomy and

related sciences, intervals of one second of time 
being used throughout .

The preparation of the tables was completed 
about twelve years ago under the direction of Dr. 
L. J. Comrie, formerly superintendent of H.M. 
Nautical Almanac Office, but approval for publica­
tion was not obtained until 1932, and the printing 
has been delayed for various reasons. Manuscript 
tables have,- however, been in use in the N.A. 
Office for about seven years, and the table of 
tangents has been utilized in the computations of 
the right ascensions of the sun, moon and planets.

Seven decimals have been retained except in the 
cases of the cotangent. Here the number of 
decimals depends upon three desiderata : (a) 
linear interpolation ; (b) the same number of 
significant figures as the tangent ; (c) sufficient 
figures to enable inverse interpolation to give a 
mean accuracy of O'OOls., but as the first and
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third of these cannot both be satisfied everywhere, 
the scheme adopted is based mainly on (b). In 
some cases values of the cotangent to more 
decimals than are tabulated or to more than can 
be easily interpolated, are required, and to meet 
this need there is an auxiliary table containing the 
function T =  x8 cot xs to three decimals, for every 
second of time up to 30m. Eight significant figures 
can be obtained from this table by simple interpola­
tion, and the cotangent or tangent can then be 
derived to seven significant figures by simple 
division. In both tables the greatest and least 
differences in any column are given at the head 
and foot of each column, no interlinear differences

being given, and this arrangement enables the 
complete difference to  be obtained from an 
inspection of the end figures.

The table is naturally intended for use with a 
computing machine, and computers are recom­
mended to utilize the methods of direct and 
inverse interpolation which have been explained 
very fully in the “Nautical Almanac” for 1937, 
and reprinted in “Interpolation and Allied Tables” 
(H.M. Stationery Office, 1936). I t  should be 
added tha t the printing and reading of the proofs 
have been carried out under the direction of the 
present Superintendent of the Nautical Almanac 
Office. M. D.

VIRUS RESEARCH
M ethoden der Virusforschung
Von Prof. Dr. Henrique da Rocha-Lima, Dr. José 
Reis und Dr. Karl Silberschmidt. Pp. viii +  384. 
(Berlin und Wien : Urban und Schwarzenberg, 
1939.)
t 'O R  years the study of viruses was closely 

linked with bacteriology and mycology, 
descriptions of viruses occupying only minor parts 
of books devoted mainly to bacteria and fungi. 
This followed inevitably from the widely held 
belief tha t viruses differed essentially from other 
recognized pathogens only in size, and from the 
fact that they were investigated almost exclusively 
by a few enterprising bacteriologists and mycolo­
gists. Recently, however, the outlook has changed. 
A growing appreciation of the economic importance 
and scientific interest of viruses has attracted 
workers in other fields, and the need for separating 
viruses from other pathogens has become more 
and more obvious. One result of this has been the 
increased production of books dealing exclusively 
with viruses, of which that under review is the 
fifth to appear within two years.

In many ways this book differs from those 
previously published. One advantage it has is that 
the subject is treated as a whole. No gross distinc­
tions are made between viruses attacking animals, 
plants and bacteria, all of which are dealt with 
under the same general headings, the book being 
kept to a reasonably small size by the omission of 
details of disease symptoms. A disadvantage is 
that the authors neither discuss controversial 
points nor criticize thg work they describe. How­
ever, it is more than the description of techniques 
suggested by the title, for full details of the results 
obtained are also given, and, with one qualification, 
it is fairly described as a good, impersonal

summary of experimental work on viruses. The 
gathering together of so much work published in a 
large number of apparently unrelated journals will 
be useful to most workers, but will probably be of 
greatest value to those who have not ready access 
to good library facilities.

The book is divided into three main sections, 
dealing respectively with viruses in diseased 
organisms, infection methods, and the properties of 
viruses in vitro, of which the last occupies about 
two thirds of the whole. The techniques described 
range from the construction of insect-proof glass­
houses and the culturing of insect vectors, through 
such subjects as transmission, ultra-microscopy, 
ultra-filtration, centrifugation, cataphoresis, and 
serology to tissue culture and the culturing of 
viruses in developing eggs. Nevertheless, in spite 
of the variety of methods described, all those used 
in work on viruses are not included. This is, no 
doubt, a direct reflection of this book’s greatest 
fault, which is tha t it is already out of date. 
Except for a short supplement containing refer­
ences to a few papers published in 1938, the last 
papers referred to were published early in 1937. 
As a result, not only are the many advances made 
in the last three years excluded, but often undue 
prominence is given to methods tha t would no 
longer be used.

The illustrations are all line drawings and, 
although some of these may be an aid to the text, 
it is difficult to see what is gained from the inclusion 
of others,such as Figs. 1, 31, and 51. As the book 
is presumably meant as a laboratory handbook 
rather than one to be read, it is a pity it is not 
better bound, for it is unlikely th a t the flimsy 
paper cover and the loose stitching will withstand 
much handling. F. C. B a w d e n .
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OUTBREEDING AND SEPARATION OF THE SEXES
B y  D r . K . M ather ,

J o h n  I n n e s  H o r t ic u l t u r a l  I n s t i t u t i o n

G a m e t ic  D i f f e r e n t i a t i o n  a n d  S e p a r a t io n  
o f  t h e  S ex e s

f  I AHE process of sexual reproduction shows two 
remarkable features, namely, tha t in all but 

some of the lowest organisms there is gametic 
differentiation, the male and female gametes being 
morphologically and functionally distinct, and that 
there is, in some plants and most animals, separa­
tion of the sexes, the two kinds of gametes being 
produced by different unisexual zygotes.

The former phenomenon may very reasonably 
be interpreted as showing a division of labour. 
The female gamete is larger and contains, or is 
associated with, food stores, which may be utilized 
by the developing embryo, while the small male 
gamete is more motile and seeks out the less active 
egg prior to fertilization. Such a division of labour 
would appear to have a selective advantage and 
so would be favoured.

The reason for the separation of sexes is, on the 
other hand, not so easy to understand, more 
especially as it is far from being a universal property 
of sexual reproduction. A number of arguments 
have been put forward seeking to  account for the 
known facts, and nearly all of them, in some way or 
other, relate unisexuality to differentiation of the 
gametes. Two fairly recent examples may be 
mentioned.

W addington1 discusses the phenomenon in the 
following words : ‘‘Probably, then, the original 
mechanism [of sex determination] was an alterna­
tive mode of reaction in the gamete itself. . . . 
Usually, however, the time a t which the alternative 
is decided is pushed further back in the life cycle, 
probably on a safety first principle. Eventually, 
in the higher animals and plants, the sex deter­
mination of a gamete has been pushed back to 
the fertilization of the zygophase before” . The 
sexes are separated supposedly in order to ensure 
th a t the gametes are differentiated.

In  the higher plants, however, separation of the 
sexes is sporadic rather than regular, although the 
gametes and their associated tissues are as success­
fully differentiated, morphologically and function­
ally, as in animals. Furthermore, in certain plants 
and animals the sex of a unisexual individual may 
be controlled environmentally though its gametic 
differentiation is perfect and regular. Nor should 
gametic differentiation itself be regarded as a 
necessary part of sexual reproduction. Many

Thallophyta have successful sexual reproduction 
with no differentiation, or, a t least, no morpho­
logical differentiation of the gametes. Thus sexual 
separation can scarcely be considered to be merely 
a predetermination of gametic differentiation, 
though this aspect may, of course, play some part 
in the evolution of the dioecious state. Any 
hypothesis seeking to account for unisexuality in 
most animals must also provide a reason for the 
widespread hermaphroditism in plants.

Altenburg2 has advanced a different view. He 
notes tha t hermaphroditism is related to sluggish­
ness and sessility. Then by means of a highly 
ingenious argument he concludes tha t the 
monoecious and dioecious states are adapted to the 
minimization of the work involved in reproduction. 
Thus insect-pollinated plants are, he claims, all 
hermaphrodite, as they need expend little work in 
the production of male gametes, the insect en­
suring th a t the pollen is transferred to a stigma ; 
so they can distribute the reproductive load evenly 
between individuals only in this way. Wind- 
pollinated plants, on the other hand, expend relat­
ively more energy in the production of pollen, 
much of which is lost in the air, and, the male 
and female loads being more nearly equal, they 
may as economically be dioecious as monoecious.

A similar argument is advanced for sessile and 
motile animals. Sessile forms have, like wind- 
pollinated plants, a large male load and so are 
indifferently hermaphrodite or unisexual. Motile 
animals may minimize the expenditure on sperm 
production by transference following coition, and 
so should be analogous to insect-pollinated plants. 
They are, however, unlike the plants in that they 
are not in general hermaphrodite. The reason 
given for this is tha t they overcome the difference 
in male and female reproductive loads by poly­
gamy, sexual dimorphism and sexual differences 
in life-span.

There are a number of objections to this argu­
ment. In the first place, it is not clear why freely 
motile animals should be hermaphroditic less often 
than sluggish ones, when insect-pollinated plants 
are supposedly less often unisexual than anem- 
ophilous forms. In  the second place, Altenburg 
goes too far in supposing tha t all insect-pollinated 
plants are hermaphrodite. Silem Otites, Melandrium 
dioicum and Rubus Chamœmorus are examples of 
dioecious entomophilous forms. Whether separation
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of the sexes is actually less common among 
insect-pollinated species is difficult to say as 
the available records are not always trustworthy, 
though some such correlation is suggested (cf. 
Lewis3). Finally, it is far from certain th a t wind- 
pollinated plants do in general produce more pollen 
per seed set than do insect-pollinated ones. Extreme 
examples of excessive pollen production by both 
kinds of plant could be cited, but it is doubtful 
whether statistics adequate to settle the question 
have been obtained. The same may be said of 
sperm production by animals. Until these ob­
jections have been successfully met, Altenburg’s 
hypothesis cannot be accepted without crippling 
reservations, though it may be applicable to special 
cases.

S e x u a l  R e p r o d u c t io n  a n d  S e p a r a t io n  o f  t h e  
S ex e s

There is, however, another approach to the 
question which helps to make clear the reasons 
for sexual separation occurring in some cases and 
not in others.

First of all, it is necessary to dismiss the 
developmental-genetic idea th a t separation of the 
sexes is of necessity related to gametic differentia­
tion. Such differentiation has its own function in 
relation to nutrition of the ensuing zygote and is 
present, often in an elaborate form, in both 
hermaphroditic and unisexual organisms. The 
morphological analogy between gametic and zygotic 
differentiation is only misleading.

There is, however, one inevitable consequence 
of the dioecious state which enables us to under­
stand its occurrence. I f  the sexes are separate, 
fertilization must always involve gametes from 
different zygotes and, in the vast majority of cases, 
these zygotes must be genetically distinct. I t  is 
essentially a mechanism for the promotion of out- 
breeding.

Now the importance of sexual reproduction to 
living organisms is that by its aid a higher degree 
of hybridity and effective recombination may be 
achieved than would be possible with purely asexual 
propagation. An increase in the effective recom­
bination allows of a more rapid response to the 
action of natural selection (Fisher4, Muller5, Darl­
ington6). Thus outbreeding is an essential feature 
of sexual reproduction in that it necessarily leads 
to greater hybridity and so, ultimately, to a greater 
response to selection, than does inbreeding. I t  is 
not clear th a t the maximum advantage will always 
follow from maximum “outbreeding. On the con­
trary, there is some evidence that species have an 
optimum degree of hybridity, which optimum may 
depend on the environment. This question is, how­
ever, too complex and uncertain to be given

detailed consideration here. I t  is sufficient to note 
th a t outbreeding is an essential part of sexual 
reproduction.

I t  is, then, easy to see tha t unisexuality is of 
advantage by virtue of its ensuring some degree 
of outbreeding, and hence its occurrence is a simple 
adaptation for the more successful results of sexual 
reproduction.

There are, however, other mechanisms which 
will achieve the same purpose. Incompatibility 
is found in Angiosperms and the Fungi, and also 
most probably in the sea squirt Ciona. In  the 
Fungi it apparently depends on the aversion of 
the haploid hyphæ, and in the Angiosperms on a 
rather complex relation of the pollen tube and 
stylar tissue. The genetical basis of incompati­
bility varies, though in Angiosperms it is usually 
of the type first described in Nicotiana by East. 
A related mechanism is th a t of illegitimacy found, 
for example, in Primula and Lythrum. I t  differs 
from incompatibility in th a t it is dependent on 
the genetical relations of the zygotes bearing ovule 
and pollen, and not on the genetical relations of 
male gamete and female zygote. These species, 
together with others, also show heterostyly, which 
presumably encourages crossing, though the efficacy 
of this mechanical method is open to doubt, as it is 
so frequently accompanied by an incompatibility or 
an illegitimacy mechanism. Protandry, protogyny, 
special floral arrangements and other devices could 
also be listed.

Now these various methods, though widespread, 
are rarely, if ever, found where the sexes are 
separated. They are alternatives to unisexuality. 
So our conclusion th a t the separation of sexes is 
simply a method of encouraging cross-breeding is 
strengthened, as such encouragement is the only 
effect common to all these mechanisms.

D i s t r i b u t i o n  o f  O u t b r e e d i n g  M e c h a n is m s

I f  wre are to regard unisexuality simply as one 
of a number of outbreeding mechanisms, it is 
necessary to account for the fact th a t it is frequently 
found in some groups, for example, the higher 
animals, but rare in others, for example, the higher 
plants, being often replaced in the latter case by 
one or other of its alternatives.

To understand this, let us compare the action 
of unisexuality and incompatibility. In a dioecious 
species an individual can cross with only a portion 
of the remaining population, namely, those of the 
other sex. Unless some way is available whereby 
each individual of a t least one sex can seek out 
a member of the other sex with which to mate, 
so ensuring th a t its gametes are not wasted, there 
must be a large loss of reproductive energy due 
to maldistribution of the gametes. In  most
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animals such wastage is, however, much reduced 
by the presence of such a discriminatory mechanism 
whereby the motile male seeks out the female and 
transfers sperm directly to  the egg by coition. 
This cannot be done in higher plants.

The incompatibility mechanism is superior to 
unisexuality in th a t it leads to less gametic loss 
where indiscriminate mating prevails. In  the 
Nicotiana type of behaviour, pollen only fails to 
function when it falls on to the stigma of a plant 
carrying the same allelomorph of the incompati­
bility gene as does the pollen itself. There may be 
a very large number of such allelomorphs. More 
than a hundred have been found in wild Trifolium. 
The actual gametic loss is inversely proportional 
to the number of allelomorphs and so may be 
very small. Hence the incompatibility mechanism 
has an advantage over unisexuality where no 
discriminatory mating is possible. On the other 
hand, no easy mechanism, such as mobility, can 
be developed to assist discrimination where so 
m any genetic classes are involved. So unisexuality 
with discrimination may exceed incompatibility 
in efficiency, in the case of motile organisms, where 
the loss due to  unisexuality can be reduced 
effectively to zero. Furthermore, there must be 
some mechanism for sorting out incompatible 
male gametes before they meet the egg, or otherwise 
loss of female gametes may result. This is done 
in the higher plants by the stylar tissues, but it 
would not be possible in most animals where 
fertilization takes place in a duct or in open water.

Hence it can be seen th a t there is a reasonable 
explanation for motile animals depending mainly 
on unisexuality while higher plants usually 
adopt incompatibility or an analogous system of 
gametic discrimination. In the former case, 
wastage from separation of the sexes is reduced 
by means of mate discrimination, whereas an 
incompatibility mechanism would be difficult to 
operate. In  plants, mating discrimination is 
difficult but incompatibility easy to operate.

The above remarks about incompatibility apply 
equally well to the closely allied illegitimacy 
mechanism. The other outbreeding devices found 
in plants may also be considered in a similar way. 
Protandry, for example, discourages self-pollination 
in the same flower, where its risk of occurrence 
would be greatest, while ensuring th a t the rest of 
the population are capable of receiving the pollen 
after its release. I t  is not, however, a fool-proof 
device for securing outbreeding.

Thus unisexuality may be regarded as one of a 
number of devices which arise by reason of their 
encouragement of outbreeding. The one to be 
adopted in a particular species depends on its 
special features, though the most suitable mech­
anism may not always develop. Thus if the dis­

advantage of wastage following on separation of 
the sexes in a plant is less than the advantage 
gained by the encouragement of outbreeding, 
unisexuality might occur but would be liable to be 
weeded out as soon as environmental conditions 
reversed the magnitudes of these opposite effects. 
So the dioecious state is a transient feature of 
some Angiosperms. I t  is also clear that some 
species which are in a stable environment, to which 
they are highly adapted, may find recombination 
a disadvantage and so suppress outbreeding 
mechanisms or even substitute inbreeding adapta­
tions as in Pisum  and Triticum, when; premature 
anthesis vitiates a highly developed crossing 
mechanism. This is easier to do where the sexes 
are not separated. ‘Fertility’ allelomorphs are, 
for example, known a t the incompatibility loci 
of many plants which normally show this particular 
outbreeding mechanism. But to reconstitute 
hermaphrodites from highly developed unisexual 
species would seem to be more difficult. Hence 
inbreeding mechanisms are commoner, or at least 
more obvious, in plants than in animals. The 
marked sexual dimorphism of animals, developed 
as an ancillary arrangement for the more effective 
operation of the outbreeding mechanism, has 
prevented a return to hermaphroditism in any 
special cases where inbreeding would be 
desirable, except by the adoption of extreme 
devices, as in Pediculus.

Gynodicecy should not bo confused with uni­
sexuality in this connexion. I t  resembles uni­
sexuality in that a proportion of the individuals 
are female, but differs in that the; remainder are 
hermaphrodite, not male. Clearly the females are 
a t a disadvantage as compared with the herma­
phrodites, since they produce but one kind of 
gamete. Hence gynodicecy will only survive where 
the females enjoy some compensating advantage, 
which is most likely to depend on the outbred 
nature of their offspring. My colleague Dr. Lewis 
has shown3 that the equilibrium proportion of 
females is directly dependent on the magnitude of 
this advantage ; so such gynodiœcious species have 
a ready means of adaptation to change in the 
hybridity optimum. The proportion of females 
and so of outbreeding increases with increasing 
advantage of hybridity and decreases as the 
advantage of hybridity decreases. Thus gyno- 
dioecy, unlike unisexuality, is a highly adaptable 
outbreeding mechanism.
1 W addington, С. H., “ An In troduction  to  Modern Genetics” (Allen

and Unwin, London, 1939).
2 Altenburg, E ., “ A Theory o f H erm aphroditism ” , Amer. Nat., 63.

88-91 (1934).
3 Lewis, D., “ The Evolution o f Sex in Flowering P lan ts” (in prepara­

tion).
4 Fisher, R . A., “ The Genetical Theory of N atural Selection” (Oxford

Univ. Press, 1930).
5 Muller, H. J ., “ Some Genetic Aspects o f Sex” , Amer. Nat., 66.

118-38 (1932).
8 Darlington, C. D., “ The Evolution of Genetic Systems”  (Cambridge

Univ. Press, 1939).
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A NATIONAL ATLAS OF BRITAIN
By P r o f .  E. G. R. T a y l o r ,

B ir k b e c k  C o l l e g e , L o n d o n

W ITHIN a few days of the appearance in 
N a t u r e  of an article upon the proposed 

National Atlas1, an afternoon meeting of the Royal 
Geographical Society devoted to  a discussion of 
the project was opened by the present writer as 
chairman of the National Atlas Committee. A 
verbatim report of the proceedings appears in the 
current (February) number of the Geographical 
Journal, but since the discussion has already borne 
practical fruit, and since further arguments for 
pressing forward with the Atlas have been provided 
by public events, it appears th a t a useful purpose 
will be served by examining the points upon which 
agreement has been reached.

Prof. Kenneth Mason, chairman of the meeting, 
recalled that the urgent need for a National Atlas 
was first realized when the Society was asked to 
give evidence before the Royal Commission on the 
Geographical Location of Industry and of the 
Industrial Population. A portfolio of maps was 
laid before the Commission, including many that 
were then drawn for the first time, as, for example, 
the actual distribution of the industrial (as opposed 
to the general) population, the pattern of unem­
ployment distribution, and maps showing the 
relative accessibility by rail of the principal towns 
of England and Wales in terms of time. Accessi­
bility was a point stressed also by a road map on 
which was indicated the degree of likelihood of 
interruption of traffic by snow. This particular 
map, based though it was on the specialized 
knowledge of Mr. L. C. W. Bonacina and Mr. 
Gordon Manley, was rather sceptically received, yet 
the warnings that it conveyed and the silent advice 
that it offered have been abundantly justified 
during the present winter. Indeed, it is not too 
much to say th a t had this series of maps been 
consulted, the selection of centres for the location 
of reserve stocks of food and fuel, and the choice of 
boundaries for supply regions, could have been 
made far more efficiently than has seemingly been 
the case. The excuse so often made by the respon­
sible authorities tha t not shortage of supplies but 
delays and difficulties of distribution are responsible 
for deprivation and distress is one tha t demands 
probing.

I t  is noteworthy, however, th a t in their recently 
published report, the members of the Royal 
Commission put on record their appreciation of the 
usefulness of the maps placed before them, and 
their intention of publishing some of them in a

later volume. Should the recommendations of the 
Commissioners be implemented, then the strength 
of the arguments for a National Atlas must prove 
irresistible, for it would provide an obviously useful, 
even indispensable, adjunct to “Collection and 
co-ordination of information relating to location of 
industry, now in the possession of the various 
government departm ents”, to “Research ; and 
collection of information as to the various natural 
resources—land, agriculture, amenities, etc.—-that 
may be affected by industrial location”, to name 
but two of the tasks with which the proposed new 
Central Planning Authority would be charged2. 
Moreover, with the National Atlas lying open a t the 
appropriate page, chapter and verse could be given 
for the “Advice to government, local authorities 
and industrialists as to  problems of location” 
which the Central Planning Authority would be 
empowered to offer2.

I t  is indeed the case, as the general discussions at 
the British Association and a t the Royal Geo­
graphical Society have shown, that, in principle, 
the plea for a National Atlas finds general accept­
ance. Nevertheless, an actual Atlas might well 
fail to achieve usefulness on three or four counts, 
as, for example, if the information it contained was 
not entirely reliable or up to date, if the style of the 
maps was too academic or otherwise unsuited to 
the general public, if the price of the Atlas put it 
beyond the reach of all but well-to-do individuals 
and public bodies.

On all these points the latest discussion has 
provided information and advice of positive value. 
In  the first instance it is clear th a t despite the 
generously offered co-operation of scientists, the 
Atlas would fail of its object if access could not be 
secured to official statistics before their publication 
in Blue-book form. This is essential, not only to 
avoid a double time-lag, but also because the 
methods employed in grouping statistics for tabu­
lation often render them unsuitable for plotting on 
a map. The obvious corollary is th a t the Atlas 
must have official status, since such facilities could 
not be granted to a commercial firm or to private 
persons.

In  respect of the style of the maps, there need 
be little apprehension, since the long experience 
and exceptional technical skill of the Royal 
Geographical Society’s drawing-office is generously 
placed a t the Committee’s disposal for experi­
mental work. Nevertheless the discussion brought
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out an important possibility which had perhaps 
been overlooked. I t  was pointed out th a t the 
Atlas would undoubtedly be drawn upon frequently 
for newspaper maps, maps to illustrate articles and 
lectures, lantern-slides and the like, so th a t it 
would be very desirable to bear in mind what 
would be the appearance of a photostat copy or 
half-tone block made from any Atlas map : 
significant detail printed, for example, in blue 
would, of course, be lost. I t  is here perhaps not 
irrelevant to note th a t the secretary of P  E P 
(Political and Economic Planning) in a written 
reply to a criticism by the writer of the weak and 
faulty map illustrations in tha t body’s recent 
memoir on Location of Industry, took up the point 
of view tha t economists did not profess competence 
in cartography and would welcome a reliable source 
from which illustrative maps could be obtained at 
will.

The question of how to make a National Atlas 
accessible a t relatively small cost to all those 
requiring to use it has not been lost sight of, and 
there has been a general consensus of opinion that 
the Atlas should be published serially as and when 
individual maps or groups of maps are completed. 
The Director General of the Ordnance Survey, 
speaking from his unrivalled knowledge of the 
distribution to the public of national maps and 
plans, expressed the view tha t the sale of single 
sheets should be made possible, thus allowing 
many people to participate cheaply in the benefits 
the Atlas could afford to their particular interests. 
As another speaker remarked, motorists, salesmen, 
publicity agents, and many others might require 
the maps dealing, for example, with transport, 
amenities, or industrial location, while they would 
have no interest in maps of fisheries, geology, and 
the like. On the production side, the sale of single 
maps might introduce difficulties, but there is no 
doubt of the importance and the feasibility of the 
second suggestion coming from Major-General

Macleod, namely, tha t the Atlas should be ‘tied’ 
to the series of national plans and surveys (the 
ordnance maps) by the adoption of the metric grid 
recommended by the, Davidson Committee. By 
the use of a suitable projection, and by substituting 
the rectangular lines of the grid for the curved and 
converging lines of the ordinary graticule, a basic 
source of difficulty, confusion and error to which 
the non-geographical map user is prone is a t once 
removed. The position of any point can be 
exactly determined, and since it is proposed to 
place an identical grid on all the maps in the 
National Atlas irrespective of scale, a means of 
accurate enlargement or reduction is immediately 
at hand when it is required to make comparisons 
between maps on different scales. The original 
plan to make the one to a million scale the basic 
scale of the Atlas has been seriously challenged on 
two grounds : that it would make the Atlas 
as a whole too heavy and bulky to handle, besides 
the individual sheet being too large for the ordinary 
desk or table, and tha t it would require the use of 
sheets of paper of unusual size which would greatly 
increase the prime cost. Experiment has proved 
tha t a scale of 1 : 1,250,000 for the largest map, 
tha t of England and Wales, obviates both these 
disadvantages, disadvantages which would so repel 
the public which it is desired to reach, that they 
must be eliminated at all costs.

I t  is pleasant to be able to record that funds are 
in sight for the printing and distribution of 
numbers of blank base maps on which individual 
scientists will be invited to plot their contributions. 
When a sufficient number of such manuscript maps 
is in hand, it is confidently expected tha t they will 
provide in themselves convincing arguments for 
th a t official approval and for that public or private 
financial support which, once secured, will quickly 
bring a National Atlas into being.
1 N a t u r e ,  144, 929 (1939).
2 R eport of the  R oyal Commission on the D istribution of the Indust rial

Population , 1940, p. 203.

THERMODYNAMICS AND THE STRUCTURE OF MATTER*
B y  A. R. U b b e lo h d e ,

R o y a l  I n s t i t u t i o n , L o n d o n

T HE equilibrium positions of atoms and mole­
cules in condensed phases are the result of 

an interplay between the forces of repulsion and 
attraction, and the thermal motions in the sub­
stance. This explains why thermodynamic con­
siderations can make important contributions to

* Based on a  course of lectures delivered a t the  R oyal In s titu tion  
on November 1, 8, 15 and  22.

theories of the structure of matter. Advances in 
the knowledge of various crystal structures have, 
on the other hand, led to considerable progress in 
thermodynamics.

One of the properties of crystals illustrating this 
statement is the la ttice  energy’, which can be 
defined as the heat of sublimation at absolute 
zero. The intermolecular forces1 that lead to
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phenomena such as deviations from the perfect 
gas equation, capillary and adsorption processes, 
and the broadening of spectral lines, also lead to 
the arrangement of all molecules in regular crystal 
lattices at sufficiently low temperatures. In 
different crystal lattices, repulsive forces nearly 
always arise from a common cause, namely, the 
interpenetration of electron clouds around indiv­
idual atoms. For discussing energetics, crystals 
are therefore best classified according to the pre­
dominant force of attraction. The highest lattice 
energies are observed when the predominant force 
is due to covalency (for example, diamond, 
135 kcal./mole), or electrovalency (for example, 
common salt, 181 kcal./mole). A special case 
of electrovalency arises for metal lattices, in which 
the negative ions are electrons, the small mass of 
which leads to special quantum-mechanical forces 
(for example, sodium, 26 kcal./mole). When the 
predominant attraction is due to permanent 
dipoles, the lattice energy is considerably smaller 
(for example, ammonia, 7 kcal./mole). I f  hydrogen 
atoms are present in the crystal, the close approach 
of the hydrogen atom, forming part of one dipole, 
to another polar atom, may lead to ‘hydrogen 
bonds’2. Finally, the predominant attractive 
forces may be due to polarization. In  rare but 
interesting crystal lattices such as chlorine hydrate, 
С1г.8НгО, and krypton hydrate, Kr.6H 20 , the non­
polar chlorine and krypton are polarized chiefly 
by the permanent dipoles of water. Polarization 
due to zero point motion of the electrons around 
each atom leads to the much commoner ‘dis­
persion forces’, such as predominate in the crystal 
lattices of inert gases and non-polar hydrocarbons.

In  principle, the experimental measurement of 
lattice energies would involve a determination of 
the heat of sublimation a t any one temperature, 
followed by extrapolation to absolute zero, using 
the specific heats of crystal and gas. Lattice 
energies are, however, seldom known with sufficient 
accuracy at present to give full significance to this 
correction. This is partly due to the fact tha t the 
vapour pressure of most crystals is too low to 
permit a direct calorimetric measurement of the 
heat of sublimation. Numerous indirect deter­
minations depend on two thermodynamic rules :

(1) The Clausius Clapeyron equation, which 
states tha t the heat, a H,  absorbed in any change 
of phase can be calculated from the volume 
change, a V, and the temperature coefficient of 
the equilibrium pressure, P, according to the 
formula AH  =  T  д  V(dP/dT) ;

(2) Hess’s Law, whtch- states tha t the total 
heat required to proceed from any state A  to a 
state В  of the system does not depend on the 
intermediate route.

The first of these rules is commonly applied in

for which the heat changes are obtained by 
calorimetry, vapour pressure determinations, or 
spectroscopic measurements1. An ^obvious weak­
ness is tha t errors in the various steps may be 
cumulative.

Theoretical calculations of lattice energies aim 
at correlating crystal structures with heats of sub­
limation, and other properties of the crystal, and 
have met with considerable success in suitable cases7.

As the temperature of a crystal lattice rises 
above 0° K., it  acquires various forms of thermal 
energy. The contribution due to lattice vibrations 
is best considered separately, before discussing the 
contribution due to other ‘modes of motion’. 
Among the phenomena which give fairly direct 
information about the lattice vibrations in various 
crystal structures are the specific heat, the tem ­
perature variation of the intensity of X-ray 
reflection from various crystal faces, and the 
thermal expansion.

In  the region of temperatures where the law of 
Dulong and Petit applies, the specific heat is 
independent of crystal structure. At lower tem ­
peratures, the specific heat falls off, and Einstein 
was the first to calculate the vibrational energy 
E  of crystals in terms of a single frequency v, 
characteristic of crystal structure, obtaining the 
well-known expression, for a crystal of N  atoms, 

E  =  N  [h^l(ehv’kT -  1)].
A consideration of even simple models shows, 

however, th a t the thermal motions of atoms in a 
lattice must be interdependent, or ‘coupled’. More 
complete theories of lattice vibrations must take 
into account the existence of a whole spectrum of

In this example, the heat of sublimation is cal­
culated by summing the successive steps :

evaluating heats of sublimation from vapour 
pressure curves. Manometrie measurements of 
the vapour pressure are only possible for a few 
solids, such as carbon dioxide, but for solids with 
low vapour pressures the effusion method3 has 
been used. A lattice energy of great importance 
is th a t of solid carbon, which has been tentatively 
evaluated from vapour pressure measurements on 
carbon arcs4. The Clausius Clapeyron equation is 
also used in calculating the lattice energy of poly­
morphs stable at high pressures5.

An important example of the use of Hess’s Law 
is presented by ionic lattices, for it is difficult to 
make direct measurements on changes of the type
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bears about the same relation to experiment as 
van der Waals’ expression does to actual deviations 
from the perfect gas equation.

The spectrum of real crystals differs from that 
of Debye’s continuum both in showing a wave 
velocity decreasing with rise in frequency, in 
place of the constant value assumed for a con­
tinuum, and in showing a preferential distribution 
of frequencies around certain values, in place of 
the smooth distribution for a continuum. Formulae 
have been proposed for the vibrational energy of 
crystals, involving more than one 6 parameter, 
but since empirical equations automatically gain 
in flexibility by increasing the number of adjust­
able parameters, it is not yet possible to assess 
their theoretical importance8 in detail.

One disadvantage of specific heat measurements, 
as a clue to the thermal vibrations of atoms in 
crystals, is the very fact th a t a whole series of 
measurements can be summed in terms of only 
one parameter—the characteristic temperature 8— 
which can be related to  crystal structure. In  
principle, much more direct information about the 
‘mode of motion’ of the atoms is obtainable from 
measurements of the decreased intensity of X-ray 
reflections with rise in temperature. The intensity 
of reflection I T a t temperature T  from crystal 
planes with lattice spacing d is given by the 
expression

I T =  70 e~M, 
where M  =  4т:2 û-jd:, I „ is the intensity a t 0° K., 
and m2 is the mean square displacement of the 
atoms normal to the crystal plane, due to  thermal 
motion. The effect can be demonstrated by a 
simple model, and has been used in studying 
thermal vibrations in ionic and metal lattices9. I t  
also indicates the zero point motion of atoms in 
a lattice a t 0° K.

The heat motions of the atoms lead not only to 
a decrease in the intensity of X-ray reflections, 
but in addition to thermal expansion of the 
lattice. This is due to the atoms vibrating in a 
field the law of force o f  which is non-harmonic. 
A simple expression relating the coefficient of 
thermal expansion a with the specific heat Cv, the 
volume V0 and the compressibility X„, is 

(a V„)l(CvXo) =  - d  log v*/d log V.
For most crystal lattices, the maximum frequency 

decreases as the volume V increases, and in 
this case the lattice expands with rise in tem ­
perature. A correlation of thermal expansion with 
crystal structure is as yet limited to isolated 
cases10.

In  crystals containing hydrogen, a special 
method of studying lattice vibrations involves the 
replacement of hydrogen by deuterium. This 
leads to expansions of the lattice in certain cases, 
and the interpretation is simplified owing to the 
localization of the change at specific bonds in the 
crystal11.

A limited number of crystals have other means 
of acquiring thermal energy, in addition to vibra­
tions of the lattice. As a rule, these are detected 
by accurate specific heat determinations. The 
main features of accurate calorimetry can be 
summarized under the headings of accurate 
control of the supply of heat (usually by electrical 
means), accurate measurement of the rise in 
temperature of the substance (usually with a 
resistance thermometer or thermocouple) and 
accurate control of the heat exchange with the 
surroundings, obtained by suspending the calori­
meter in a high vacuum, and surrounding it with 
an ‘adiabatic’ mantle maintained approximately 
a t the temperature of the calorimeter.

When other means of acquiring thermal energy 
are present in the crystal, they show up on the 
specific heat curve by a ‘hump’, tha t is, a sharp 
rise in specific heat above the normal vibrational 
value, followed by an even steeper fall. Other 
properties of the crystals, such as the magnetic 
susceptibility, the dielectric constant, and the 
refractive index may vary rapidly over the same 
region of temperatures as the specific heat anomaly, 
and can be used as additional means of studying 
the phenomena, or for demonstration in a lecture.

Typical examples are the transformation in 
nickel (ferromagnetic-paramagnetic), the change 
from ordered to disordered alloy in (5-brass, and 
the (presumed) rotation of methane and other 
hydrocarbons in their crystal lattices above a 
certain temperature, though many other cases 
are known. The almost catastrophic intake of 
thermal energy in all these cases is due to a co­
operative effect between neighbouring molecules, 
which may be illustrated by reference to the

frequencies. In this spectrum there must exist 
frequencies the wave-length of which is much 
greater than the lattice spacing, and a maximum 
frequency the wave-length of which is twice the 
lattice spacing. Owing to the very large number 
of frequencies (some 18 X 1023 per gram atom) 
distributed in the vibrational spectrum, some 
method of approximation must be devised in 
calculating their contribution to the vibrational 
energy. A successful approximation was proposed 
by Debye, who replaced the spectrum of a real 
crystal by the more easily calculated spectrum of 
a continuum. The only reference to a discrete 
lattice structure was introduced by breaking off 
the spectrum of the continuum at a maximum 
frequency mm. Debye’s expression for the vibra­
tional energy of a crystal
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rotation of methane. The crystal forces restraining 
rotation are due to the interaction of neighbouring 
molecules, which maintain preferred orientations 
in the lattice at sufficiently low temperatures. The 
thermal energy required by isolated molecules to 
overcome these restraining forces, and to rotate 
freely, may be quite large, but once they are 
rotating their restraint on their neighbours is 
lessened. Further molecules will thus have to 
acquire less thermal energy in order to  rotate 
freely ; the transition to complete rotation has 
analogies with an autocatalytic process12. This 
explanation is substantiated by experiments on 
the specific heat anomaly of methane with increas­
ing amounts of krypton in solid solution13. The 
krypton atoms lessen the mutual restraint of 
neighbouring methane molecules, acting as lubri­
cants, with the result that the abnormal intake of 
heat becomes less and less catastrophic.

The problems and results of calorimetry are of 
importance both for theories of crystal structure, 
and also in the calculation of equilibrium constants. 
The entropy of a solid can be written

8  = S „ + f c p dT\T,

and for a perfect gas, S  =  S 0' +  J c p dT jT  —
В log, P, where S0, S0' are the (arbitrary) 
entropy constants. In  order to calculate equili­
brium constants solely from heats of reaction and 
specific heats, tha t is, from calorimetric measure­
ments, it is necessary to evaluate these entropy 
constants. The solution proposed by the Nernst 
heat theorem can be stated in such a way tha t S 0

for solids is zero, so tha t S 0' for gases can be deter­
mined from the vapour pressure curve. Cases are 
known, however, where the assumption S„ =  0 for 
the crystal does not agree with experiment. The 
simplest example arises in crystals of molecules such 
as NO, CO, N aO, in which the molecules appear to 
have random orientations below the lowest tempera­
ture of measurement14. As a result, the experimental
evaluation of the integral S  = f c pdT fT  misses 
out a specific heat ‘anomaly’, merely because of 
the experimental difficulty in making measure­
ments a t still lower temperatures. The constant 
S a appears to be greater than zero, in compensa­
tion.

Interpretation of these and of other departures 
from the Nernst heat theorem is greatly facilitated 
by a knowledge of the crystal structures, and 
presents one more illustration of the interde­
pendence of thermodynamics and theories of the 
structure of matter.
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O B I T U A R I E S
Sir Charles Hagbert Wright

SIR  C H A R LE S H A G B E R T  W R IG H T , w ho died  on 
M arch 7 las t a t  seven ty -seven  years  o f  age, w as a  

no tab le  lib ra rian , a  m an  o f le t te rs  a n d  a  ch a rac te ris tic  
L ondon figure. H e w as a  m an  o f s tro n g  p e rso n a lity  
tem p ered  w ith  k indness. To describe h im  as a  b o m  
lib ra rian  m ay  be th o u g h t to  do h im  less th a n  jus tice . 
H e possessed th a t  logic o f m ind , energy  of ch a rac te r, 
organizing a b ility  a n d  pow er o f han d lin g  m en  w hich 
a re  as necessary  to  th e  lib ra rian  o f a  g rea t lib ra ry  
as to  th e  m an  of business. To these  qua lities he ad d ed  
a  w ide know ledge o f languages an d  a  love o f li te ra tu re .

Sir C harles’s association  w ith  th e  L ondon L ib ra ry  
began som e fo rty -six  years ago, w hen th e  lib ra ry  w as 
m uch  sm aller th a n  i t  is to-'day. H is  w ide circle o f 
friends enab led  h im  to  acqu ire  va luab le  donations 
o f books an d  to  collect necessary  funds for new  
build ings in  1896 a n d  for subsequen t ex tensions. H e 
realized th e  essential p a r t  a  large lib ra ry  has to  p lay

in  th e  adv an cem en t o f learn ing  an d  w as successful 
in  incu lca ting  in  h is  s ta ff  th e  feeling th a t  th e y  too  
w ere concerned  in  th is  w ork.

F ro m  such  a  lib ra ry  a s  th e  L ondon  L ib ra ry  long 
a rm s s tre tc h  o u t, em bracing  th e  globe a n d  g a thering  
co n tin u a lly  m a te ria l for th e  en rich m en t o f its  sto res 
o f in fo rm ation . I n  h is  ex tensive  tra v e ls  S ir C harles 
m ade  a n d  im proved  such  co n tac ts , w ith o u t w hich 
no  g re a t lib ra ry  can  func tion  effectually . N o r does 
a  som etim es insufficiently  ap p rec ia tiv e  pub lic  alw ays 
realize  th a t  th e  services rendered  b y  such  a  lib ra ry  
depend  on th e  sm oo th  ru n n in g  o f a  tr a in  o f m echanism  
com prising  m an y  w heels. I  w ell rem em ber w ith  w hat 
in te re s t S ir C harles exp la ined  to  m e, m an y  years  ago, 
th e  de ta ils  o f  th e  h id d en  silen t m ach inery  in th e  
L ondon  L ib ra ry , m u ch  o f w hich he h a d  h im self 
designed.

R ussian  su b jec ts  c la im ed  th e  firs t p lace in  Sir 
C harles’s li te ra ry  in te rests . Y e t h is book  “ N icholas
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F a b r i de P e iresc” , pub lished  in  1926, cam e w ith in  
th e  field o f  science. As he said , “H ere  we have th e  
phenom enon o f  a n  a n tiq u a ria n  w ho w as eq ua lly  
engrossed in m edicine a n d  su rgery , in  a stronom y  an d  
scientific resea rch ” . T he com bination  o f n a tu ra lis t 
an d  a n tiq u a ry  in  h is uncle , E d w a rd  P . W rig h t, m ay  
have g iven h im  a  lead  in  th a t  d irec tion . T hrough  
h is b ro th e r, S ir A lm ro th  W rig h t, th e  ce leb ra ted  
n a th o lo g is t, S ir C harles h a d  m an y  co n tac ts  w ith  th e  
scientific w orld , a n d  he alw ays endeavou red  th a t  th e  
com m ittee  o f th e  L ondon  L ib ra ry  should  include 
scientific m en . A lfred  R ussel W allace a n d  Sir 
A rch iba ld  G eikie w ere am ong  th e  w ell-know n m en 
o f  science w ho served  in  th is  cap ac ity  in  h is tim e.

A lthough  th e  L ondon  L ib ra ry  is essen tia lly  a  
lib ra ry  o f general scope, its  e x te n t im plies th a t  it  
shou ld  co n ta in  v a lu ab le  collections o f scientific w orks. 
S ir C harles endeavou red  especially  to  secure w h a t­
ever he  th o u g h t w ould  be o f va lue  to  fu tu re  h is to rian s 
o f science, an d  th e  L ib ra ry ’s ex tensive  rep resen ta tio n  
in  th e  h is to ry  o f science an d  o f m edicine is o f special 
va lue  t o  scientific m en . S. C. B r a d f o r d .

Prof. S. Lees
P r o f . S a m u e l  L e e s  held  th e  C hance cha ir o f 

m echanical eng ineering a t  th e  U n iv e rs ity  o f B irm ­
ingham  from  O ctober 1, 1931, u n ti l  h is  d e a th  on 
J a n u a ry  27 las t. T he son o f A lderm an  S. H . Lees, 
o f  Salford, he  w as b o m  in th a t  to w n  on A ugust 26, 
1885. H e  received  h is ea rly  engineering  tra in in g  a t  
F e rra n ti, L td ., o f H ollinw ood a n d  C harles C hurchill 
an d  Co., L td . (afterw ards T he C hurchill M achine 
T ool Co. L td .) , o f B ro ad h ea th , M anchester. W hils t 
a  s tu d e n t o f th e  M anchester School o f T echnology 
he gained  a  W h itw o rth  E x h ib itio n  in  1905 an d  a  
W h itw o rth  Scholarsh ip  in  1906. A t ab o u t th is  tim e  
he w on a  p rize o f £2 0 0 , open to  tech n ica l s tu d en ts  
genera lly  o f  G reat B rita in , offered b y  M essrs. George 
N ew nes, L td ., in connexion  w ith  th e ir  period ical 
Technics.

A fte r proceed ing  to  C am bridge he to o k  h is B .A. in 
1809, an d  la te r  h is M .A. H e  w as aw ard ed  th e  
R ay le ig h  a n d  Jo h n  W in b o lt P rizes in  1911, becam e 
H u tch in so n  S tu d en t , an d  w as e lec ted  in  1912 a  fellow 
o f S t. J o h n ’s College. I n  1913 he  w as ap p o in ted  
read e r in  ap p lied  th e rm o d y n am ics in  th e  F a c u lty  of 
T echnology o f th e  LTniversity o f  M anchester.

F ro m  1915 u n ti l  1918 Lees w as w ith  th e  N avy , 
first as engineer lie u te n a n t a n d  a fte rw ard s  engineer 
lieu ten an t com m ander. M ost o f h is  w ar service w as 
sp e n t on research  w ork  a t  P o rtsm o u th  D ockyard  
an d  concluded  w ith  a  sh o r t spell a t  F am b o ro u g h . 
A fte r th e  W a r he re tu rn e d  to  M anchester. F ro m  
1919 u n ti l  1929 he w as H opk inson  le c tu re r in  th e rm o ­
dynam ics a t  th e  LTn iv e rs ity  o f C am bridge, an d  for a  
n u m b er o f  y ea rs  d irec to r o f  engineering  s tu d ie s  a t  
S t. J o h n ’s College. H e  le ft C am bridge to  becom e 
c o n su lta n t m echan ica l engineer to  S ilica Gel, L td ., 
an d  sp en t som e tim e  in  B altim ore , U .S .A ., on 
prob lem s concern ing  th e  ap p lica tio n  o f silica-gel to  
in d u s tria l uses.

A fte r tw o  years  in  in d u s try , Lees re tu rn e d  to  
academ ic life to  ta k e  th e  cha ir a t  B irm ingham . H ere 
he reo rgan ized  th e  research  w ork o f th e  D ep artm en t 
o f  M echanical E ng ineering  an d  w as engaged in  th e  
in v es tig a tio n  o f several p ro b lem s hav ing  a  bearing  
u p o n  air-cond ition ing  an d  u p o n  in te rn a l com bustion  
engine th e o ry  an d  p rac tice . These included  th e  air- 
cooling o f m e ta l surfaces, h e a t tran sm ission  th rough  
m e ta ls  an d  loose aggregates, th e  s tu d y  of delay-period 
phenom ena  in  com pression ign ition  engines, ca ta ly tic  
an d  o th e r  m eth o d s o f im prov ing  com bustion  in 
engines o f th is  ty p e , e x h au st noise in  in te rn a l com ­
b u stio n  engines, e lec trica l m ethods of ind ica ting  h igh ­
speed  engines an d  th e  flow o f gases th ro u g h  orifices 
an d  nozzles w ith  th e  view  o f co rre la ting  experi­
m e n ta l w ork  w ith  d im ensional th eo ry . Some o f these 
researches w ere in an  incom plete  b u t  advanced  s ta te  
a t  th e  tim e  o f h is d ea th .

P rof. Lees w as a  m an  o f unassum ing  disposition 
a n d  incapab le  o f se lf-advertisem en t. A  first-class 
teach e r, a  p ro found  th in k e r  on h is sub jec ts, helpful 
to  th e  p o in t o f self-sacrifice to  all w ith  w hom  he w as 
associated , h is ea rly  d e a th  a t  th e  age o f fifty -four 
years  is a  severe blow  to  th e  U n iv ers ity  o f B irm ­
ingham  a n d  to  h is colleagues, h is s ta ff an d  his 
s tu d en ts , especially  foreign s tu d en ts , w ho had  an 
affectionate  reg ard  for h im . H e leaves a w idow and  
tw o sons.

W e  reg re t to  announce th e  follow ing d ea th s  :
P ro f. A lfred  B ielschow sky, a t  H anover, New 

H am psh ire , U .S .A ., for m an y  years professor of 
oph thalm ology  a t  M arsburg  an d  B reslau , a n d  a  leading 
a u th o r ity  on m o to r d is tu rbances o f th e  eye and  th e  
physio logy an d  p a tho logy  o f space sense, aged 
six ty -seven  years.

P rof. E d o u a rd  B ran ly , th e  p ioneer in  rad io  com ­
m un ica tion , on M arch 25, aged n inety-five years.

Mr. E . T . C o tting liam , th e  w ell-know n m aker o f 
scientific tim e-recorders, on M arch 20, aged seventy  
years.

Sir P a tr ic k  L aid law , F .R .S ., pa tho log is t to  th e  
M edical R esearch  Council, d e p u ty  d irec to r o f th e  
N a tio n a l In s t i tu te  for M edical R esearch , on M arch 20, 
aged  fifty -e igh t years.

M r. W . H . Lovegrove, fo rm erly  conservator o f 
fo rests, K ashm ir, on J a n u a ry  25, aged seventy-tw o 
years.

P rof. E . M apother, professor o f clinical p sych ia try  
in  th e  U n iv e rs ity  o f L ondon, fo rm erly  m edical 
su p e rin ten d en t o f M audsley H o sp ita l, on M arch 20, 
aged  fifty -e igh t years.

P rof. D . S. M argoliouth, F .B .A ., L aud ian  professor 
o f A rab ic  in  th e  U n ivers ity  o f  O xford d u ring  1889-
1937, on M arch 22, aged eigh ty -one years.

P rof. W . S. Miller, em eritu s professor o f an a tom y  
in th e  U n iv ers ity  o f W isconsin, on D ecem ber 26, 
aged  eigh ty-one years.

Prof. M ichael Siedlecki, professor o f zoology in  th e  
U n iv ers ity  o f Cracow.

D r. W erner Spolteholz, em eritu s professor o f 
an a to m y  in th e  U n ivers ity  o f Leipzig, on Ja n u a ry  12, 
aged seven ty-n ine years.
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SNELL, Ph.D. and CORNELIA T. SNELL, Ph.D. 
Demy 8vo. 542 pages. 28s. net.

A PRACTICAL M ANUAL OF CHEMICAL ENGIN­
EERING. By HAROLD TONGUE, M.I.Mech.E.,
А.М .I.Chem.E. Royal 8vo. 588 pages, 305 figures. 
40s. net.

FLUORESCENCE ANALYSIS IN ULTRA-VIOLET 
LIGHT. By J. A. RADLEY, M.Sc., A.I.C., and JULIUS 
GRANT. Ph.D., M.Sc., F.l.C. Third Edition. Demy 
8vo. 440 pages, 28 plates and 22 figures. 25s. net.

THE CHEMISTRY OF MILK. By W . L. DAVIES, 
Ph.D., D.Sc., F.l.C. Second Edition. Demy 8vo. 
548 pages, 27 figures. 28s. net.

BUTTER. By CLAIRE C. TOTM AN, The late G. L. 
McKAY and CHRISTIAN LARSEN. Fourth Edition. 
Demy 8vo. 479 pages, 134 figures. 21s. net.

USES A N D  APPLICATIONS OF CHEMICALS AN D  
RELATED MATERIALS. Compiled and Edited by 
THOMAS C. GREGORY. Medium 8vo. 671 pages. 
60s. net.

CHEMICAL SPECTROSCOPY. By W ALLACE R. 
BRODE. Medium 8vo. 505 pages, 36 plates and 
333 figures. 36s. net.

THE RAMAN EFFECT A N D  ITS CHEMICAL APPLI­
CATIONS. By JAMES HIBBEN. Medium 8vo. 544 
pages, 72 figures. 66s. net.

INDUSTRIAL SOLVENTS. By 1BERT MELLAN. 
Medium 8vo. 491 pages, 305 figures. 66s. net.

MINERAL METABOLISM. By ALFRED T. SHOHL. 
Medium 8vo. 394 pages, 13 figures and 41 tables. 
30s. net.

ENGINEERING PHYSICAL METALLURGY. By 
ROBERT H. HEYER. Medium 8vo. 559 pages, 253 
figures. 25s. net.

PRACTICAL MICROSCOPICAL METALLOGRAPHY. 
By RICHARD HENRY GREAVES, D.Sc., and HAROLD 
W RIGHTON, B.Met. Third Edition. Royal 8vo. 284 
pages, 331 illustrations, including 278 typical photo­
micrographs. 18s. net.

THE CORROSION OF IRON A N D  STEEL. By J. C. 
HUDSON, D.Sc., D.I.C., A.R.C.S. Demy 8vo. 336 
pages, 82 figures. 18s. net.

MECHANICS APPLIED TO  VIBRATIONS A N D  
BALANCING. By D. LAUGHARNE TH O R N TO N , 
M.A., Assoc.M.Inst.C.E., M.I.Mech.E., M.I.Mar.E. Royal 
8vo. 541 pages, 187 figures. 36s. net.

THE QUALITY OF COKE. By R. A. MOTT, D.Sc., 
F.l.C., and R. V. WHEELER, D.Sc., F.l.C. Royal 8vo. 
499 pages, 158 figures. 36s. net.

THEORY A N D  DESIGN OF VALVE OSCILLATORS. 
By H. A. THOMAS, D.Sc., M.I.E.E. Demy 8vo. 287 
pages, 103 figures. 21s. net.

CALCU LATIO N A N D  DESIGN OF ELECTRICAL 
APPARATUS. By W . W ILSON, D.Sc., B.Eng., 
M.I.E.E., M.A.I.E.E. Second Edition. Crown 8vo. 
248 pages, 25 figures. 10s. 6d. net.

THE FUNDAMENTAL THEORY OF ARC C O N ­
VERTERS. By H. RISSIK, Hons.B.Sc.(Eng.), A.M.I.E.E., 
M.A.M.E.E. Demy 8vo. 304 pages, 79 figures. 
21s. net.

MATHEMATICS APPLIED TO ELECTRICAL ENGIN­
EERING. By A. G. W ARREN, M.Sc., M.I.E.E., F.Inst.P. 
Demy 8vo. 400 pages, 132 figures. 17s. 6d. net.

PLANT PHYSIOLOGY. By BERNARD S. MEYER. 
Ph.D., and D O N ALD  B. ANDERSON, Ph.D. Medium 
8vo. 696 pages, 151 figures. 24s. net.

BIO-ECOLOGY. By F. E. CLEMENTS and V. E. 
SHELFORD. Medium 8vo. 432 pages, 85 figures. 
27s. net.

A  TEXTBOOK OF GEOMORPHOLOGY. By 
PHILIP G. WORCESTER. Medium 8vo. 573 pages, 
375 figures. 25s. net.

GENERAL PSYCHOLOGY. B y J. P. GUILFORD. 
Medium 8vo. 642 pages, 136 figures. 21s. net.

ELEMENTARY CRYPTANALYSIS. By HELEN F. 
GAINES. Medium 8vo. 238 pages, 166 figures. 2 ls .ne t.

RECORDS A N D  RESEARCH IN ENGINEERING A N D  
INDUSTRIAL SCIENCE. By EDW IN J. HOLMSTROM,
B.Sc., Ph.D., Assoc.M.Inst.C.E. Demy 8vo. 336 pages, 
8 figures. I5s .net.

A Com plete Catalogue__ of 187 pages is ju s t ready and may be had, post fre e , on application .

CHAPM AN & H A L L ,  L T D . ,  II, H E N R IE T T A  S T ., L O N D O N ,W .C .2
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NEW BOTANY CHARTS
AN ADMIRABLE AID IN THE TEACHING 

OF BOTANY AND BIOLOGY
A Series of Twelve Charts, size 40 x 29 inches. Mounted on cloth 
and eyeleted, price 7s. each ; in paper sheet, 4s. 6d. each ; 
mounted on cloth and rollers, varnished, 8s. 6d. each.

Drawn on a large scale, and beautifully coloured, these charts 
give a faithful rendering of the external form and the internal 
structure of common plants. They can, therefore, be used with 
advantage in any Science Course in which Botany is included, 
even slightly, and in full courses of Biology.

1. EPILOBIUM ANGUSTIFOLIUM  (Rosebay Willow-herb)
2. LATHYRUS O DORATUS (Sweet Pea)
3. ANEM O N E NEMOROSA (Wood Anemone)
4. SALIX CAPREA (Goat Willow)
5. FRAGARIA VESCA (Strawberry)
6. PRIMULA VERIS (Cowslip)
7. TUSSILAGO FARFARA (Coltsfoot)
8. (A ) DROSERA RO TU N D IFO LIA  (Sundew) 

(B) UTRICULARIA INTERMEDIA (6 ladderwort) 
9. ALGAE (Sheet 1) Containing —

(a) SPIROGYRA (c) VAUCHERIA
(b) ZYGNEMA (d) PLEUROCOCCUS

10. ALGAE (Sheet 2) Containing —
(a) FUCUS VESICULOSUS (c) DIATOMS
(b) LUM INARIA SACCHARINA (d) MICRASTERIAS

11. POLYPODIUM VULGARE (Fern)
12. POLYTRICHUM CO M M UNE (Moss)

Prospectus giving fu ll details and specimen C hart is available on application.

W. & A. K. JOHNSTON, L im ite d
Edina Works, Edinburgh ; 30 Museum St., London, W.C.l
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Now Ready

Lecture Demonstrations 
in

GENERAL CHEMISTRY
By PA U L A R T H U R

Assistant Professor o f General and Analytical Chemistry, Oklahoma A. & M. College

455 pages, 8 x 5J, illustrated, 26/- net

(International Chemical Series)

HERE is a complete laboratory manual fo r the lecture demonstrator that covers every phase of w o rk  
normally shown in general chemistry. Full instructions are given fo r more than 1000 experiments, 

grouped under 175 topical headings. The instructions are unusually detailed, including quantities of 
reagents, size and type of apparatus, and the method of handling the experim ent in class to  make i t  most 
readily visible to  large groups.

Special Features of the Book
1. An excellent lis t o f references to  demonstrations, enlightening discussions, and 

suggestive articles, has been included under each topical group of experiments.
2. The experiments have been made as accessible as possible by (I ) grouping together 

all the experiments pertaining to  a given top ic ; (2) grouping all the topics under 
chapter headings corresponding to  those usually found in texts on general 
chemistry ; and (3) providing a very careful system of cross references.

3. W herever possible the experiments call fo r the use of large-sized apparatus.
4. The procedures outlined can nearly always be performed w ith in  one class period, 

and generally require much less time.
5. Suggestions as to  the principles illustrated by each experim ent are included.
6. S tric tly  up to  date, the experiments described are designed to  include as many 

modern theories and modern applications as possible.
7. In many cases the topics covered have not been treated before in sim ilar books.

This is especially true  of the sections dealing w ith  the properties of the metals.
8. The book is adapted fo r use w ith  any standard tex t. The ins truc to r can easily 

and quickly locate any desired group of experiments merely by referring to  the 
table of contents. The chapter headings are listed below.

A W ord to  the Lecturer
— Chapter Headings—

Atmosphere and its Com­ Alkaline Earth Family
Lecture-room Equipment ponents Magnesium Family
Chemical Change ; A tom ic Atom ic Structure Copper and Mercury

and Molecular Theory N itrogen Family Alum inium
Gas Laws ; States of M atter

Noble MetalsAcids, Bases, and Salts ;Oxygen ; Ozone ; H ydro­
gen ; W ater ; and Hydro­ Ionic Theory Manganese and Chromium
gen Peroxide Carbon and Its Oxides ; Iron Family 

Tin and LeadSolutions ; Colloids Fire Extinguishers

Energy and Chemical 
Change ; Equilibria

Silicon and Boron 
Metals and Non-metals Combustion ; Flames

Halogen Family Electrochemistry Organic Chemistry
Sulphur Family A lkali Family Special Apparatus

McGraw-Hill Publishing Company Ltd.
Aldwych House London, W .C.2
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N E W  A M E R I C A N  B O O K S

Elementary Mathematics from an 
Advanced Standpoint : Geometry

By FELIX KLEIN
Translated from the Third German Edition by E. R. Hedrick, Vice-President and Provost, the 
University of California, and C. A .  Noble, Emeritus Professor of Mathematics, the University

of California.
Professor Klein gave, during many years at the University of Gottingen, courses of 
lectures prepared in the interest of teachers and prospective teachers of mathematics in 
secondary schools. These lectures took final form in three printed volumes, entitled 
“Elementary Mathematics from an Advanced Standpoint”. They constitute an 
invaluable work. There is, in the opinion of Professors Hedrick and Noble, “ nothing 
else comparable with them, either with respect to their skilfully integrated material, 
or to the fascinating way in which this material is discussed.” The present volume, 
dealing with geometry, is the second part of the work. With 141 Figures. 15т. net.

Principles of Economics
By F. W. TAUSSIG, LL.D.

Sometime Henry Lee Professor of Economics in Harvard University 
The fourth edition, now ready, of this well-known work is addressed to intelligent 
and educated persons who wish to make a systematic study of economics. It is offered 
in a thoroughly revised form. Fourth Edition, 2 Volumes, 12s. 6d. net each.

The Logic of Modern Psychology
By CARROLL C. PRATT

Professor of Psychology in Rutgers University
This book has the attraction of unusualness. Some of the views expressed are not 
such as would be accepted by a large number of students of psychology. “ I have been 
told,” says the author, “by philosophers and psychologists who are more competent 
and informed than I am that my ideas are all wrong.”
The volume is written with such clarity and, in some instances, real humour that it is 
not beyond the grasp of anyone who is at all familiar with the subject. 10s. net.

A Handbook of Elementary 
Psychobiology and Psychiatry

By EDWARD G. BILLINGS, B.S., M.D.
Assistant Professor of Psychiatry, University of Colorado School of Medicine 

This convenient pocket-si2e manual will prove very useful to the physician who 
examines medical-psychiatric cases in the general hospital or in private practice. It 
contains in simple, concise, yet accurate form the essence of the science of psycho­
biology, and presents both the actual procedures used in examination and the general 
principles of therapy. With lllustratims. 10s. net.

MACMILLAN & Co. Ltd., LONDON, W.C.2
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D r . W .  J U N K ,  VAN BLEISWIJKSTRAAT 87, THE HAGUE 
New or Forthcoming Publications

(PAYMENTS MAY BE MADE TO  MY L O N D O N  BA NK)

BIOLOGICAL OXIDATION
By Prof. C. O P P E N H E IM E R , of The Hague, and 

K. G. S T E R N , of New Haven 

Pp. x +  317, w ith  illustrations. Half bd. saffian, £1 8s. 
“ An excellent review of the current ideas of this 
problem.” — British Medical Journal (January 13, 1940).

BLOOD GROUPS
By Prof. W . C. B O Y D , of Boston

Pp. 130, w ith  4 plates. £1 8s.
Reprint from  “ Tabulae Biologicae’ ’ .

DIE FERMENTE UND IHRE 
WIRKUNGEN: SUPPLEMENT

By Prof. C. O P P E N H E IM E R , of The Hague

2 Volumes. Pp. x x i i+ 1738, w ith  90 figures. In Quarto. 
£12 10s. Bound in 2 half-saffian bindings, £13 10s.

Now complete. Indispensable to  all the possessors of 
the 5 editions of the principal w ork.

“ W hat Beilstein has done fo r organic, M ellor fo r 
inorganic, Abderhalden fo r physiological chemistry, 
Oppenheimer has done fo r enzymology. The com­
pletion of this w ork  entitles him to  be ranked w ith  
these others as a benefactor to  experimental science.’ ’ 
— Nature (February 10, 1940).

BIBLIOGRAPHIA 
SPONGIOLOGICA

I. SPONGIAE UTILES 

By Prof. W . A R N D T . 116 pp. in Q uarto. £1.

COLEOPTERORUM 
CATALOGUS

Editus a W . J U N K  et S. S C H E N K L IN G

31 Volumes. 1910-1940. About 25,000 pages. 
Reduced price: £160; bound in half-saffian bindings£l76. 
Now complete. The biggest w ork  ever published in a 
special branch of Natural H istory.

ENZYMOLOGIA
Edited by Prof. C. O P P E N H E IM E R , of The Hague

Volumes I—VIII. 1936-1940. Price £2 per volume. 
Reduced price fo r Volumes I—V I: £10.

International organ fo r research on Ferments.

MYCOPATHOLOGIA
Editors : Prof. R. C IFER R I, of Firenze, and 

P. R E D A E LLI, of Pavia 
Volumes I and II. 1938-1940. W ith  about 80 plates. 

£4 15s.
International journal specializing in human and com­
parative mycology and mycopathology.

TABULAE BIOLOGICAE
Edited by D r. W . J U N K , of The Hague, Prof. C. 
O P P E N H E IM E R , o f The Hague, and Prof. W .

W E IS B A C H , of The Hague 

The “ T .B .'’ are unique of th e ir  kind ; they contain 
only dates and constants of biology and border-line 
sciences.
“ An exceptionally valuable w o rk  of reference, 
extrem ely convenient means fo r obtaining summarized 
in form ation.’ ’— British Medical Journal.

Volume XIX : T H E  CELL 
Edited by Prof. H . H A N D O V S K Y , of Ghent 

Volume I. Pp. x x ii i +  374, w ith  195 figures. Q uarto. 
£4 5s. Bound in half-saffian, £4 17s.

“ The C e ll”  w ill embrace 4 volumes, each of about 
400 pages in quarto. The three following are printing. 
Reduced subscription price fo r the whole w o rk  (4 
volumes), £ 14 6s. ; bound in half-saffian, £ 17. (Cheque 
to  be sent w ith  order.)

Volume XX : G R O W T H  OF M A N
By Prof. W . M . K R O G M A N , of Chicago 

About 1000 pages in Q uarto. Printing and nearly 
finished (4 volumes). Subscription price, £8 10s.; 
bound in half-saffian binding, £9 3s. Price after 
publication, £10 ; bound £10 10s.

Volume XXI : TH E  EYE
Edited by D r. K. S T E IN D O R F F , of Maisons-Laffitte

Volume I. About 400 pages in Quarto, w ith  11 photo­
graphic plates and w ith  many figures, £4 5s.; bound 
in half-saffian, £4 17s.

“ The Eye”  w ill embrace 4 volumes, each about 4Э0 
pages in Quarto w ith  plates and figures. Vol. I w ill 
be ready in summer 1940, Vols. II and III are p rin ting ; 
the last volume w ill be published in the course of 
the year 1941. Reduced Subscription Price fo r the whole 
w o rk  (4 volumes), £11 6s. ; bound in half-saffian, £17. 
(Cheque to  be sent w ith  order.)

Extensive Prospectuses of all the publications quoted 
above w ill be sent on application.
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From  the E n glish  U niversities  
Press List

EARTH’S GREEN MANTLE : An 
Introduction to Plant Science

By Professor S. MANGHAM, M.A.
Illustrated, 10/6 net.
“A service to science.”—Discovery.

MAN AGAINST MICROBE
By J . W. BIGGER, Sc.D., M .D .,F.R .C.P.I„ M.R.C.P. 

(Lond). Illustrated, 7/6 net.
“An eminently readable book that is at once 
authoritative and in the best sense of the word, 
popular.”—Daily Telegraph.

PHYSICAL SCIENCE IN MODERN 
LIFE

By E. G. RICHARDSON, B.A., Ph.D., D.Sc. 
Illustrated, 8/6 net.
“A lucid and accurate account . . .  it is a 
pleasure to read this book.”—Daily Telegraph.

ASCARIS : The Biologist’s Story 
of Life

By DR. RICHARD GOLDSCHMIDT.
Illustrated, 10/6 net.
“A welcome change from the stereotyped text book 
of biology.”—Journal o f Education.

THE NATURE AND ORIGIN OF 
COAL AND COAL SEAMS

By A. RAISTRICK, M.Sc., Ph.D., F.G.S. and С. E. 
MARSHALL, B.Sc., Ph.D., F.G.S.
Illustrated, 12/6 net.
“ A distinct contribution to scientific literature.” 
— Colliery Guardian.

MICROSCOPIC OBJECTS : How To 
Mount Them

By JEAN C. JOHNSON.
Illustrated, 3/6 net.
“Clear and detailed enough for all purposes.” 
—Nature.

The New Book by The Astronomer Royal, “Life on Other 
Worlds,” will be ready shortly.

of Little Paul’s House, Warwick Square, E.C .4 
now at St. Hugh’s School, Biekley, Kent

A NEW BOOK
BY

F. W. Westaway

Appreciation  
of Beauty

W i t h  4 C o l o u r e d  a n d  48 H a l f -T o n e  P l a t e s  
Price 10/6 net

An introductory analysis of the principles of 
aesthetics, and an exposition of the aims and 
motives underlying the work of the great 

craftsmen
The book forms an interesting supplement to  all 

science libraries
“This book, with its abundance of beautiful reproductions, 

gives a penetrating introduction to the appreciation of art. 
Painting, architecture, sculpture and music, all come within 
the compass of the book. Mr. W estaway makes clear the 
technical basis of the various artistic achievements, points 
out the manner by which beauty is expressed, and makes 
clear to both the tyro in art, as well as to the more experienced 
reader, the nature of the artistic spirit. Masterpieces are 
employed as illustrations. The book will be welcome to all 
who are teaching or studying art ; it is specially interesting 
to the general reader.”—Schoolmaster.

BLACKIE & SON, LIMITED
LONDON :: GLASGOW  :: BOMBAY :: TORONTO

a lucid textbook 

for Honours Degree Students

PERKIN and KIPPING’S

ORGANIC 
CHEMISTRY

Vol. Ill 

REVISED EDITION (1939) 

428 pp. 9s.

W .&R. CHAMBERS LTD.
38 S O H O  SQUARE, W .l
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S HO R T  R E V I E W S

A n t h r o p o l o g y  o f  A rc h a eo lo g y

Aboriginal Woman, Sacred and Profane 
B y i) r . P hy llis M. K ab erry . P p . xxx ii +  294 +  8 
plates. (L ondon : George R ou tledge & Sons, L td .,
1939.) 15s. ne t.

DR . K A B E R R Y ’S observations am ong th e  
aborigines o f no rth -w est A u stra lia , o f w hich 

certa in  o f th e  resu lts a re  g iven in  th is  volum e, m ark  
a  new  dep a rtu re  in  th e  s tu d y  o f th e  p rim itiv e  peoples 
of th a t  con tinen t. W hile i t  is no new  th in g  for w om en 
to  en te r th e  field o f an th ropological in v estiga tion  w ith  
th e  specific ob jec t o f illum inating  th e  sphere of th e  
w om an am ong backw ard  people— th a t  is a  m a tte r  
of th e  anthropolog ical h is to ry  o f m ore th a n  a  genera­
tion— an d  A u stra lian  records include th e  nam es o f 
m ore th a n  one n o tab le  w om an  observer, D r. K a b e rry  
has approached  th e  prob lem  o f th e  tr ib a l w om an 
from  w hat in  A ustra lia  is a  new  p o in t o f  view . 
H ith erto , b o th  in  form  an d  co n ten t, tr ib a l life a n d  
organization  have  been  assum ed  ta c itly  to  be m ain ly  
th e  province o f th e  m ale m em bers o f th e  group , w ith  
th e  fem ale as an  appendage o r a d ju n c t o f th e  m ale, 
perform ing, i t  is tru e , ce rta in  functions essen tia l to  
th e  continuance of th e  group  an d  to  th e  life o f th e  
individual, b u t o therw ise of li tt le  significance. H ere  
in  D r. K a b e rry ’s de ta iled  record  o f  th e  resu lts  o f 
observations carried  o u t am ong various tr ib es  in  1934 
an d  1935-36 is se t o u t th e  evidence o f how  fa r th e  
fem ale m em bers can  be regarded  as socially  in d iv ­
iduals, an d  how  fa r th e  functions a tt r ib u ta b le  to  
th em  pass beyond  th e  ‘p ro fan e ’ in  tr ib a l life an d  
en te r in to  th e  ‘sacred ’ prov ince, in  w hich th e  m ale 
has h ith e rto  m onopolized th e  cen tre  o f  th e  p ic tu re  in  
an thropological investigation .

I f  i t  be said  th a t  th e  resu lts  o f D r. K a b e rry ’s 
investigations enlarge considerab ly  th e  conception  of 
w om an’s s ta tu s  an d  function  in  th e  A u stra lian  tr ib e , 
th a t  need be no m a tte r  f o r  surprise , a t  leas t for m an y  
who have regarded  prev ious records from  th is  aspec t 
w ith  some reserve. She has, how ever, gone consider­
ab ly  beyond  m ost o f her predecessors b y  tran scend ing  
th e  form  o f tr ib a l in s titu tio n s  an d  ex tend ing  h e r

in q u iry  to  ‘cases’— in o th e r w ords, b y  finding o u t 
how  fa r  these  in s titu tio n s  w ork, how  fa r  th e y  are  
elastic, so as to  ad m it a lte rn a tiv e  m odes o f behav iour, 
and  how  fa r  th e y  a re  flou ted  b y  th e  co n d u c t o f 
ind iv iduals. As a  re su lt, th e  aborig inal w om an  em erges 
n o t m erely  as a n  an th ropo log ica l specim en, b u t also 
as a h u m an  being an d  a n  in d iv id u a l— essen tia lly  o f  th e  
fem inine order.

Herbert Spencer Betrayed
W ith  som e accoun t o f th e  rep u d ia tio n  o f th e  
“D escrip tive  Sociology” b y  h is T rustees. B y  A lfred 
W . T ille tt. P p . x + 68 . (L ondon : P . S. K in g  & Son, 
L td ., 1939.) 4s. 6d. n e t.

MR . T IL L E T T  v igorously  a tta c k s  th e  tru s tee s  
o f H e rb e rt S pencer’s w ill on th e  g rounds :

( 1 ) th a t  w hile th e  te rm s o f  th e  will req u ired  his e s ta te  
to  be app lied  to  com pleting  th e  p u b lica tio n  o f 
“D escrip tive  Sociology” , w hich w as uncom ple ted  on 
Spencer’s d ea th , th e y  ac te d  ultra vires in  pub lish ing  
D r. R u m n e y ’s “H e rb e rt Spencer, Sociologist” , in 
w hich Spencer a s  ph ilosopher a n d  m a n  is vilified ; 
a n d  (2) th a t  th e y  d e te rm in ed  th e  T ru s t a n d  d is­
tr ib u te d  th e  balance of th e  fu n d  am ong  th e  res id u ary  
legatees before th e  w ork, for w hich th e  t r u s t  w as 
c rea ted , h a d  been com pleted .

Mr. T ille tt, th o u g h  adv ised  to  th e  co n tra ry , still 
hopes th a t  i t  w ill be possible to  o b ta in  a  jud ic ia l 
p ronouncem ent on  th e  position  he  has ta k e n  u p  ; 
an d  i t  is therefo re  undesirab le  to  express a n y  opinion 
here, even  if  th e  case w ere n o t one involv ing  diffi­
culties o f in te rp re ta tio n , legal a n d  o th er. T here  is 
no d o u b t th a t  in  such m a tte rs  open accusa tion  is 
b e tte r  th a n  un d erg ro u n d  ins inuation . I t  m ay  be 
p o in ted  o u t, how ever, th a t  th e  tru s tee s  h a d  exercised 
every  care in  becom ing d ischarged  o f th e ir  tr u s t .  
N o t only  h a d  th e  C ourt a lread y  v aried  th e  te rm s of 
th e  w ill to  m eet changed  conditions, b u t also th e  
opin ion  o f th e  A tto rn ey  G eneral w as sough t before 
th e  tru s tee s  to o k  final ac tion . W ith  th e  legal position  
o f th e  tru s te e s  th u s  clarified, in  view  o f recent 
developm ent in  sociological stud ies, fu r th e r  e x ­
p en d itu re  in  th is  d irection  seem ed to  be  largely  w aste.
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B io l o g y

Keys to the Phyla of Organisms, including Keys to 
the Orders of the Plant Kingdom
B y  F re d  A . B ark ley . P p . iv -|-40 . (M issoula, M on tana  : 
A ssociated  S tu d e n t’s S tore, 1939.) 75 cen ts.

IN  th is  p am p h le t o f th ir ty -n in e  pages, D r. B ark ley  
gives a  series o f d iehotom ous keys referring  chiefly 

to  th e  o rders o f th e  various ‘p la n t’ ph y la . T he keys 
have  been  d raw n  u p  to  m eet th e  needs o f th e  a u th o r ’s 
class in p la n t m orpho logy  an d  h ave  been  so con ­
s tru c te d  a s  to  reflect in  large p a r t  th e  view s o f o u t­
s tan d in g  au th o rs  regard ing  ce rta in  groups. T hey  are  
in ten d ed  to  give also a  m ore o r less co m para tive  
tre a tm e n t o f th e  o rd ina l ca tego ry  u n d e r th e  various 
p hy la .

S tu d en ts  w ho h ave  a  genera l know ledge o f sy s tem ­
a tic  b o ta n y  a n d  zoology will find i t  useful first to  get 
a  b ird ’s-eye view  o f  th e  classification  em ployed  by  
referring  to  th e  ou tline  g iven on  pp . 26-27. I n  th is  
ou tline  th e  sequence o f ph y la , classes an d  orders 
follows th a t  o f th e  keys, an d  only  in  b ro ad  outline, 
therefo re , can  th e  classification  be regarded  as an  
expression  o f re la tionsh ips. O rganism s as a  w hole 
are  d iv ided  in to  fou r k ingdom s : M onera, P ro tis ta , 
P h y ta  an d  Zooea. C ohn’s old g roup  ‘S ch izo p h y ta ’ 
is re ta in e d  as a  d iv ision  o f th e  M onera an d  serves 
to  inc lude  C yanophyceæ , Spiroehæ tæ  a n d  Schizo- 
m ycetes. A n unu su a lly  w ide in te rp re ta tio n  is g iven to  
th e  P ro tis ta , since th is  k ingdom  is m ad e  to  include n o t 
on ly  P ro to zo a  a n d  P a razo a  b u t also a ll th e  organism s 
com m only  classed as A lgæ an d  F ung i. B ryophy tes  
h ead  th e  lis t o f  th e  p h y la  p laced  in  th e  k ingdom  
P h y ta  a n d  a re  follow ed in  tu r n  b y  P te r id o p h y te s  
an d  S p erm atophy tes , th e  la s t p h y lu m  o f w hich— th e  
A n th o p h y ta — includes th e  large n u m b er o f o rders 
in to  w hich  D ico ty ledons a n d  M onocotyledons are  
d iv ided . A p a rt from  an  occasional change o f nam e 
an d  a  d ifferen t sequence, th e  o rders o f flowering 
p la n ts  a re  th e  sam e as those  p roposed  b y  H u tch in so n  
in  “ T he F am ilies o f F low ering  P la n ts ” . In  th e  keys 
to  th e  orders a  g rea t dea l o f de ta iled  o b serva tion  is 
com pressed, m uch  of w hich  w ill n o t p rove  easy  
read ing  to  th e  e lem en ta ry  s tu d e n t, b u t th e  inclusion 
o f a  useful g lossary  (pp. 29-38) w ill help  to  g e t over 
th e  difficulty. J .  R . M.

Bibliography of the Larvæ of Decapod Crustacea
B y  L r .  K o b ert G urney . (R ay  Society , Vol. 125, for 
th e  Y ear 1937.) P p . v ii +  123. (L o n d o n : B ern ard  
Q u aritch , L td ., 1939.) 12s. 6d.

TH E  p rep a ra tio n  of b ib liographies is o ften  a  
th an k less  ta sk , a lth o u g h  few w ould deny  th e ir  

im portance . T he p resen t exam ple  covers th e  l i te ra ­
tu re  o f th e  larvæ  o f D ecapod  C rustacea  (excluding 
th e  E u p hausiaeea) u p  to  M ay 1939. I t  com prises 
th re e  sections— a n  a lp h ab e tica l lis t o f au th o rs , a  
classified ca ta logue in  w hich th e  lite ra tu re  is a rran g ed  
zoologically, an d  a n  index  to  genera. Some e igh t 
h u n d red  title s  a re  recorded.

W e h ave  te s ted  th e  w ork  here  a n d  th e re  b o th  as 
regard s com pleteness a n d  accuracy , a n d  have  litt le  
critic ism  to  offer. E v e ry  b ib liog rapher know s th a t

com pleteness is u n a tta in a b le  an d  even  accuracy  is 
curiously  difficult to  achieve. N evertheless, we have 
n o ted  only  th e  following errors an d  omissions : th e  
p ap er by  A udouin  a n d  M. E dw ards, 1828, on th e  
nervous system  o f P hyllosom a, D alyell’s “Pow ers of 
th e  C rea to r” , vol. 1, 1851, con ta in ing  observations 
on D ecapod  larvæ , L each ’s earlier artic le  on M egalopa 
o f 1814, a n d  L eeuw enhoek’s le tte rs  o f 1686 an d  1700 
on th e  developm ent o f C rangon are  om itted . Crawford 
a n d  S m id t’s p ap e r on P anu liru s should be da ted  
1922 an d  for “L arvæ , p . 9” read  “L arva , p . 309” ; 
M ilne E dw ards is n o t a  h y p h en a ted  nam e an d  should 
be ca ta logued  u n d e r E dw ards ; H ornell’s papers on 
Squilla  an d  Scyllarus w ere rep rin ted  in  a  volum e of 
“M icroscopical S tud ies” in  1901 ; th e  reference to  
L innæ us should  be to  th e  tw elfth  edition , Holm iæ, 
1767 ; an d  S labber’s figure o f th e  zoea la rv a  should 
be d a te d  1769.

D r. G urney  is to  be co ng ra tu la ted  on th e  com ­
p le tion  o f a  va luab le  piece of b ib liographical research  
a n d  th e  R a y  Society for hav ing  u n dertaken  its  
p ub lica tion . F . J .  C.

Basic Methods for Experiments on Eggs of Marine 
Animals
B y  E rn e s t E v e re tt J u s t .  P p . x + 8 9 . (London : The 
T echnical P ress, L td ., 1939.) 6s. ne t.

TH E  m ethods used  in  experim en ta l investigations 
o f th e  eggs an d  sperm atozoa o f m arine inverte ­

b ra te s  depend  v e ry  s trong ly  on th e  adherence to  
som e general rules. Some o f these  are  se t ou t in  th is  
li tt le  volum e, w hich should  be useful for beginners in 
th e  field o f experim en ta l em bryology, an d  for th e  
specialist w hose w ork  dem ands ind iv idual extension 
o f m ethods. W hilst th e  techniques described apply  
to  th e  gam etes o f A m erican  m arine  species, th ey  are 
sufficiently  general to  be applicab le  also to  th e  
gam etes o f th e  sam e species, an d  to  those  o f closely 
re la ted  species, in  E u ropean  w aters. D r. J u s t  has 
developed h is m ethods over a  period  o f tw enty-five 
years , so th a t  th e  issue o f th is  book w as to  be expected  
as a  necessary  supp lem en t to  his recen tly  issued 
“ B iology o f  th e  Cell Surface” . I n  no wise can  it  be 
c la im ed to  be a  ca ta logue o f all m ethods in  use, b u t, 
nevertheless, th e  m ethods described, an d  especially 
those  re la tin g  to  p rep a ra tio n s o f  fixed tissues, should 
be o f  value to  cyto logists.

Notes on the Genus Dioscorea in the Belgian Congo
B y  I .  H . B urk ill. (E x tra it  du  B ulle tin  du  Jardin, 
botanique de l'E ta t, Vol. 15.) P p . 48. (Bruxelles : 
J a rd in  b o tan ique  de l ’E ta t ,  1939.)

TH IS  im p o rta n t s tu d y  is b y  one o f th e  au tho rs 
o f th e  revision o f  th e  E a s te rn  D ioscoreas. I t  

w ill p rove  invaluab le  in  com piling a n y  general 
accoun t o f  th e  genus in  A frica. T w en ty -th ree  species 
are  recorded  w ith  several varie ties for som e o f th em  ; 
tw o  o f th e  species are  here described for th e  first tim e. 
These species o f th e  Congo a re  a tt r ib u te d  to  six 
sections o f w hich four tw is t to  th e  left. A  definition 
o f  each  section  is g iven, a n d  a  key  to  th e  species is 
p rov ided  fo r each  plurispecific section. A  full h isto ry  
a n d  synonym y  o f every  species w ill be found, together
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w ith  a  com prehensive s ta tem en t o f th e  know n col­
lectors an d  its  d is trib u tio n  w ith in  an d  w ith o u t th e  
Belgian Congo. M any in teresting  no tes a re  fu rn ished  
on th e  d ep th  below ground-level a t  w hich  th e  tu b e rs  
are seated , on th e ir  ed ib ility  a n d  m eth o d  o f p re p a ra ­
tion  for food ; poisonous p ropertie s ; bu lb il p ro ­
duction an d  self-p ro tective m easures. O f pecu liar 
in te rest an d  value are  th e  discussions on th e  origin, 
evolution  an d  “ennob lem en t” (im provem ent a n d  
refinem ent b y  selective cu ltiva tion ) o f  th e  m ost- 
prized yam s. I t  is in d ica ted  th a t  som e o f th e  problem s 
involved can only  be solved in  th e  field a n d  th a t  
“th e  pap er is in tended  to  d irec t all w ho are  ab le  to  
s tu d y  th e  Congo D ioscoreas alive to  p o in ts  w o rth y  
o f th e ir p a rticu la r a tte n tio n ” .

A d eb t o f g ra titu d e  is due to  Mr. B urk ill for 
collating  m uch valuab le  in fo rm ation  from  m an y  
sources an d  add ing  th e  resu lts  o f  h is own p a tie n t an d  
extensive research , b o th  in  th e  he rb a riu m  a n d  in th e  
field, w hich h as cleared up  several obscurities.

C h e m is t r y

Perkin and Kipping’s Organic Chemistry
B y Prof. F . S tan ley  K ipp ing  a n d  D r. F . B a rry  
K ipping. P a r t  3. R evised  ed ition . P p . viii +  615- 
1030. (London and  E d in b u rg h  : W . & R . C ham bers, 
L td ., 1939.) 9s.

OF  la te  years th e re  has been a  m ark ed  d e a rth  o f 
w orks dealing w ith  advanced  organic chem istry  

in a  m anner su itab le  for s tu d e n ts  read ing  for an  
honours degree in  chem istry . P a r t  3 o f “ P erk in  an d  
K ipping’s O rganic C hem istry” can be recom m ended 
w ith  confidence to  such  s tu d en ts  an d  also to  research  
w orkers. I t  is a  h a n d y  volum e com prising  som e four 
hundred  pages an d  y e t n o t too  b u lk y  for a n  o rd in ary  
pocket. I t s  tw en ty -th re e  ch ap te rs  afford concise 
and  u p -to -da te  tre a tm e n ts  o f a  su rp ris ing ly  large 
num ber o f sub jec ts o f cu rren t im portance  in organic 
chem istry , including physica l p roperties, isom erism  
(four chap ters) a n d  isom eric change, ca rb o h y d ra tes  
(two chapters), te rpenes an d  re la te d  groups (th ree  
chapters), carotenoids, an thocyan in s, m eta llic  ke ty ls , 
arom atic  su b s titu tio n , e tc . T he ch ap te r on h e te ro ­
cyclic com pounds ( 12  p p .) is lim ited  to  azoles, 
diazines an d  v itam in  B . In  th is  new  ed itio n  th e  
configurational formulae o f th e  sugars (w hich gave 
rise to  difficulties as expressed in  th e  firs t ed ition) 
have been revised, a n d  tw o new  ch ap te rs  have  been  
added  : one of these  deals w ith  th e  th e o ry  o f  reson ­
ance (12  pp .) an d  th e  o th e r w ith  sterols, bile acids 
and  o ther stero ids (21 pp .). T he te x t  an d  formulae 
are  n ea tly  p rin ted , an d  th e re  is a  good index.

A Text-Book of Quantitative Inorganic Analysis
T heory an d  P ractice . B y  D r. A rth u r  I .  Vogel. P p . 
xix +  856. (London, N ew . Y ork  an d  T oron to  : 
Longm ans, G reen & Co., L td ., 1939.) 18s.

AS w ould be expected  of a  teach er w ith  w ide 
experience of s tu d en ts  o f a ll grades, D r. Vogel 

has produced in th is  book a  n o tab le  co n trib u tio n  to

chem ical li te ra tu re  an d  a  va luab le  guide to  those  
engaged in  chem ical s tu d y .

T he book is d iv ided  in to  six  ch ap te rs  dealing  
respective ly  w ith  th e  th eo re tica l basis o f  q u a n ti ta ­
tiv e  analysis, th e  experim en ta l techn ique  requ ired , 
vo lum etric , g rav im etric , co lorim etric  a n d  gas 
analyses. I n  each  o f these  ch ap te rs , th e  reader 
w ill d iscover a  w ea lth  o f d e ta il n o t on ly  o f th e  m ore 
classical m ethods o f analysis b u t also o f th e  m ost 
u p -to -d a te  m odifications an d  discoveries. M ost 
o f th e  new  m eth o d s h ave  been  tr ie d  o u t in  th e  
a u th o r’s ow n lab o ra to ry . I n  ad d itio n , th e re  is a  
com prehensive ap pend ix  co n ta in in g  chem ical d a ta  
w hich w ill be o f g rea t va lue  to  p rac tis in g  an a ly tica l 
chem ists, w h ils t teachers  o f chem istry  w ill find m uch  
in te re s t in th e  suggested  schem es o f s tu d y  for various 
exam inations.

D r. V ogel’s book  can  be confiden tly  recom m ended  
to  s tu d e n ts  o f a ll g rades as a  sound , u p -to -d a te  an d  
accu ra te  tre a tise  on m eth o d s o f analysis, a  s tu d y  of 
w hich  w ill be am p ly  sufficient fo r a ll exam ina tions 
u p  to  th e  honours degree. T he book should  also be 
on  th e  bookshelf o f  a ll in d u s tria l an a ly tic a l chem ists, 
w ho w ill find i t  a  useful reference book  in  m odern  
m ethods o f analysis.

Physikalische Methoden der analytischen Chemie
H erausgegeben von  W . B o ttger. T eil 3 : C hrom ato- 
graphie, V erdam pfungsanalyse , S pektroskopie , K on- 
duk to m etrie , P ho to e lek tro m etrie , Po larograph ie , 
P o ten tiom etrie . P p . x x  +  836. (Leipzig : A kadem - 
ische V erlagsgesellschaft m .b .H ., 1939.) 65 gold 
m arks.

TH IS  book  is m ore th a n  m erely  a  descrip tion  o f 
th e  app lica tion  o f a  nu m b er o f physica l m ethods 

to  an a ly tica l chem istry . T h is is due to  th e  fac t th a t  
th e  ed ito rs have  ta k e n  a  v e ry  b ro ad  view  o f  w h a t 
co n stitu te s  an a ly tica l chem istry . T he consequence is 
th a t  m uch  p u re  physica l ch em istry  finds its  w ay  
in to  th e  volum e. T here  is, o f course, em phasis on 
ex perim en ta l techn ique .

T he m a in  sub jec ts tr e a te d  are  ch rom atograph ic  
analysis, analysis b y  frac tiona l ev apo ra tion , sp ec tro ­
scopic analysis, p h o to m etric  m eth o d s an d  analysis 
b y  conductom etric , po larograph ie  a n d  po ten tio - 
m etric  m ethods. I t  is ab so lu te ly  im possible in  a  
sh o rt review  even  to  give a  lis t o f th e  co n ten ts , for 
th e y  are  so varied . T he a im  o f  each co n tr ib u to r is 
n o t only  to  describe m ethods b u t also to  give enough 
p rac tica l de ta ils  so th a t  th e  read e r m ay  conduc t th e  
experim en ts w ith  success. M oreover, each  section 
o f th e  book  is copiously p rov ided  w ith  references to  
recen t lite ra tu re . F o r  exam ple, th e  section  on 
p o ten tiom etrie  m ethods includes a t  least one th o u san d  
references.

T here is m u ch  in  th is  book to  in te re s t physical 
chem ists as w ell as those  w ho w ish  to  find  th e  m ost 
useful an a ly tica l techn ique  for an y  g iven prob lem . 
T he index  an d  tab le  o f co n ten ts  m ake th e  search  
am ong such  a  m ass o f m a te ria l an  easy  business. 
T he volum e is well p r in te d  an d  bo u n d  b u t is ra th e r  
expensive. H . W . M.
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E n g in e e r in g

Electricity Meters and Meter Testing
B y G. W . S tubb ings. (M onographs on E lec trica l 
E ng ineering , V ol. 6 .) P p . x  +  216. (London : C hap ­
m an  & H a ll, L td ., 1939.) 12s. 6d. n e t.

IT  is on ly  o f recen t years  th a t  th e  question  o f th e  
m ete rin g  o f elec tric  supp ly  has been  seriously 

tack led . T he question  itse lf  is a  m ost difficult one, 
a n d  th e  in tro d u c tio n  o f  ta riffs  a n d  th e  th e o ry  of 
s ta tis tic s , a n d  a tte m p tin g  a n  im possible accuracy , 
have  ce rta in ly  n o t m ade  it easier. T he easiest w ay  is 
to  p u t  a  su b -s ta n d a rd  w a ttm e te r  in  series w ith  th e  
consum er’s m e te r for a  d a y  or a  fo r tn ig h t a n d  th e n  
re a d  th e m  b o th  sim u ltaneously . I f  th e y  b o th  read  
th e  sam e th e n  everyone is satisfied . B u t th ç  m e te r 
re a d e r  w ho has h a d  his ow n su b -s tan d a rd  m eter 
te s te d  a t  a  s tan d a rd iz in g  in s ti tu tio n  an d  know s th e  
•curve o f e rro r o f h is ow n m e te r som etim es w onders 
w hether i t  is co rrec t o r n o t. T he p resen t lim its  for 
consum ers’ m e te rs  as described  in  th e  E lec tric ity  
S upp ly  (M eters) A ct o f 1936 a re  2^ p e r cen t p lus or 
ЗА p e r cen t m inus. T h a t is, th e  perm issib le erro r 
w hen th e  m e te r is going fa s t is less th a n  w hen  i t  is 
going slow. T he te s t  o f th e  m e te r a t  no load  should  
a lw ays be  tak en , a n d  if i t  is ro ta tin g  th e n  i t  is a  long 
a n d  costly  business to  find  o u t w h a t is w rong.

F ro m  w h a t we h ave  sa id  i t  w ill be seen th a t  i t  is 
no  easy  m a tte r  to  m e te r an  elec tric  supp ly . E v en  
th e  e x p e rt w ho is th o ro u g h ly  fam iliar w ith  th e  
a p p a ra tu s  u sed  in  an  e lec trica l lab o ra to ry , o r even  in 
a  m e te r- te s tin g  house, w ill find  th a t  th e re  are 
num erous prob lem s inseparab le  from  th e  everyday  
w ork  o f th e  m e te r- te s te r  th a t  a re  n o t y e t sa tis fac ­
to r ily  solved. F o r  exam ple , th e re  are  erro rs due to  
bearing  fric tion , fluid fric tion , frequency , phase , self­
b rak ing , tem p e ra tu re , v a ry in g  load , vo ltage  v a ria tio n , 
w ave d is to rtio n , official lim its , tariffs , e tc . I t  is no 
easy  ta s k  to  keep  in  good w ork ing  o rder h u n d red s  
o f th o u san d s  of li t t le  m eters, a n d  th e  ta s k  o f th e  
su p e rin ten d e n t o f a  m e te r- te s tin g  d ep a rtm e n t is no 
sinecure.

T he a u th o r  o f th is  book has a  th o ro u g h  know ledge 
o f  th e  difficulties in  th e  w ay  in  G reat B rita in  an d  
know s w ell th e  difficulties in  m an y  cases o f tre a tin g  
e q u ita b ly  suppliers a n d  consum ers. H e  includes an  
ap p en d ix  g iv ing  th e  title s  o f m an y  recen t books on 
th e  su b jec t an d  also o f  tech n ica l papers . T he reader 
w ill find th a t  it  is no easy  m a tte r  to  becom e a  m e te r 
ex p e rt.

Elements of Practical Aerodynamics 
B y P rof. B rad ley  Jones . Second ed itio n . P p . viii +  
436. (New Y o rk  : Jo h n  W iley  a n d  Sons, Inc .; 
L ondon  : C hapm an  & H all, L td ., 1939.) 18s. 6d. n e t.

TH IS  is th e  second ed ition  o f an  A m erican  book, 
th e  first o f w hich  w as review ed in  N a t u r e  of 

J u ly  31, 1937. I t  is a n  exceedingly  lucid  an d  sim ply  
w rit te n  s tu d e n ts ’ tex t-b o o k , th a t  shou ld  p rove useful 
to  engineers or p h ysic is ts  com m encing th e  s tu d y  of 
aeronau tics . A fea tu re  o f  th e  book  is th e  large 
n u m b er o f w orked  exam ples in th e  te x t , an d  fu r th e r  
exercises a t  th e  end  o f each  ch ap te r. T hese are

carefu lly  g raded  a n d  form  an  adm irab le  add ition  to  
th e  book ; one w hich m igh t well be added  to  m ost 
E ng lish  books on th is  sub jec t o f th e  sam e standard .

T he su b jec t-m a tte r  h as been b ro u g h t u p  to  date , 
a n d  m ost o f th e  m ore m odern  developm ents m en ­
tio n ed  in  a  general w ay. Some o f th is  la te r w ork is 
superficial, b u t n o t u n d u ly  so rem em bering th a t it 
is a n  e lem en tary  a n d  necessarily  re s tric ted  work. 
A m ong these  a re  discussions on tap e red  m onoplane 
wings, m ethods o f w orking ou t low d rag  contours, 
perform ance calcu lations including app rox im ate  rap id  
p red ic tion  m ethods, problem s o f con tro l an d  s tab ility  
from  th e  p rac tica l bu t n o t th e  m a th em atica l po in t o f 
view , a n d  deta ils  o f th e  m ore m odern  aerofoils (those 
m ore p o p u la r in  th e  U n ited  S ta tes). A ch ap te r on 
“ A uxiliary  L ift D evices”— ab o u t th ree  pages— is 
d isappo in ting , an d  m akes no a tte m p t to  explain  th e  
m an y  va ria tio n s o f th e  allied problem s o f speed range 
an d  con tro l th a t  arise  from  th e  use o f these . W orked 
exam ples, as in  som e o f th e  o th e r chap te rs, would 
have been p a rticu la rly  valuab le  here.

As in  th e  first ed ition , th e  book  ends w ith  chap te rs 
on such sub jec ts as m ateria ls , m eteorology, in s tru ­
m en ts , e tc . These a re  accu ra te  so fa r as th e y  go ; 
b u t a re  so sh o rt a s  to  be o f li tt le  use. T hey  are 
illogical in  a  book w ith  th is  ti t le , a n d  it seems a  p ity  
th a t  th e  a u th o r  d id  n o t confine h im self to  aero ­
dynam ics, an d  give fuller discussions upon the  
aspec ts o f  th is  in  th e  re lev an t chap te rs.

F orestry

Principles of Forest Entomology
B y  P rof. Sam uel A lexander G raham . (M cGraw-Hill 
P ub lica tio n s in  th e  Zoological Sciences.) Second 
ed ition . P p . x v i+ 4 1 0 . (N ew  Y ork  an d  L o n d o n : 
M cG raw -H ill B ook Co., In c ., 1939.) 24s.

WE  welcome th e  appearance , a fte r  a  decade, o f a 
second ed ition  o f th is  w ell-known handbook. 

C onsiderable advances have  been m ade  in  th a t  period 
as regard s our know ledge o f th e  princip les o f forest 
entom ology. T he E u ro p ean  pine sawfly. for exam ple, 
has becom e p rom inen t as a  forest pest in  th a t  short 
period . C erta in  ch ap te rs  o f th e  book have been 
a lm ost w holly rew ritte n  : o thers  have been revised, 
an d  th e  b ib liog raphy  has been b rough t up  to  date .

Elementary Forest Mensuration
B y M. R . K . J e r ra m  ; w ith  a  C hap ter on The 
M easurem ent o f F o res ts , by  R . B ourne. P p . x +  124. 
(L ondon : T hom as M urby  & Co., 1939.) 8s. 6d. 
n e t.

IN  th is  little  book, Mr. M. R . K . Je r ra m  s ta te s  th a t  
th e  w ord  ‘e lem en ta ry ’ has been prefixed to  th e  

ti t le  as th e  w ork  is in ten d ed  chiefly for th e  p ro ­
fessional fo rester ra th e r  th a n  research  specialist, and  
he has been gu ided  in  h is m eth o d  o f tre a tm e n t of 
th e  sub jec t b y  th is  fac to r. F o r  th e  g rea te r num ber 
o f professional foresters, e ith e r in  being or still in 
th e  s tu d e n t stage , fo rest m ensu ra tion  is a  p ractical 
p a r t  o f th e ir  w ork—th e  higher b ranches of th e  
sub jec t a re  requ ired  b y  th e  research  w orker alone.



Supplement to N A T U R E  of March 30, 1940 497
Still, th e  au th o r gives an  accoun t o f a  few o f th e  
less w ell-know n m ethods in  use b y  research  w orkers. 
O therw ise in  h is tre a tm e n t o f th e  sub jec t Mr. Je r ra m  
deviates b u t sligh tly  from  th e  o rd in ary  lines, w hich 
are n o t capable o f m uch  va ria tio n . A n in te resting  
ch ap te r on “The M easurem ent o f  F o re s ts” is con ­
tr ib u te d  b y  Mr. R . B ourne, la te  lec tu re r in  fo restry  
a t  O xford U niversity . T he book m ay  be recom ­
m ended as a useful tex t-book .

G eo lo g y

Geology of London and South-East England
B y G. M. D avies. P p . v ii i- f  198 + 4  p la tes. (L o n d o n : 
T hom as M urby & Co., 1939). 7s. 6d. n e t.

IN a recen t b roadcas t on “ Science in  W a rtim e ” , 
Sir A lbert Sew ard, th e n  p res iden t o f th e  B ritish  

A ssociation, com m ended to  h is listeners th e  in te re s t 
and  satisfaction  th a t  a re  to  be gained  from  d ipp ing  
in to  th e  h is to ry  o f p a s t ages on th e  ea rth , a n d  he 
chose as one of his exam ples th e  s tu d y  of th e  L ondon 
Clay. F o r those who, for cu ltu ra l or u tili ta r ian  ends, 
w ould like to  follow up  th is  suggestion in  th e  still 
ra th e r heav ily  p o p u la ted  a rea  o f so u th -easte rn  E n g ­
land  (and are  p rep ared  to  ta k e  th e  risk  o f being 
a rrested  as spies in  th e  course o f th e ir  field stud ies), 
th e  book under no tice appears a t  th e  opportune  
m om ent.

In s tead  o f adop ting  th e  usual h is to rica l m eth o d  
o f tre a tm e n t— from  anc ien t to  m odern— th e  au th o r 
reverses th e  process in  th e  belief th a t  people w ill find 
i t  easier to  w ork  b ack  from  th e  know n p resen t to  
th e  unknow n p as t. H is  tre a tm e n t therefo re  opens 
w ith  “m ade g round” an d  recen t deposits, a n d  passes 
on to  th e  records of early  m an , anc ien t riv er deposits, 
th e  relics o f  th e  Ice  Age, an d  so to  th e  T ertia ry  rocks 
o f th e  London and  H am psh ire  B asins, th e  C halk, and  
finally th e  pre-C halk  fo rm ations th a t  a re  included  
w ith in  th e  a rea  from  th e  F ens to  O xford.

O ther in teresting  sub jec ts tr e a te d  in  a  sim ple w ay  
are th e  Palaeozoic floor u n d er th e  ea s t o f E ng land , 
th e  w ater-supp ly , th e  bu ild ing-stones o f L ondon, an d  
the  developm ent o f scenery. A b u n d an t pho tographs, 
text-figures o f characteristic  fossils, geological sec­
tions, sketch-m aps and  jud iciously  selected references 
to  re levan t pub lica tions (for those  w ho w ish to  pu rsue  
the  sub ject fu rther) enhance th e  usefulness o f th e  
book.

Die Entwicklung der Kontinente und ihrer Lebewelt
E in  B eitrag  zur vergleichenden E rdgesch ich te . Y on 
Prof. D r. T heodor A rld t. Zw eite, vo llstând ig  neu- 
b earb e ite te  u n d  erw eiterte  A uflage. B an d  1. P p . 
x v ii i+  449-1005. (B e rlin : G ebrüder B orn traeger,
1938.) 44 gold m arks.

TH E  first ed ition  o f P rof. A r ld t’s g rea t w ork  
appeared  in  1907. Since th a t  tim e , g rea t 

advances have been m ade in  palæ ogeography , b io ­
geography an d  re la ted  sciences. F u rth e r , a  com plete 
new  th eo ry  o f th e  o rig in  o f  co n tin en ts  an d  oceans 
h as b u rs t upon  th e  geological w orld . T his second 
ed ition  is therefore  a  g rea tly  expanded  one, th e  first 
volum e of it  alone am oun ting  to  a  th o u san d  pages.

T he first p a r t  o f th is  volum e, issued  in  1936, w as 
no ticed  in  N a t u b e  o f M ay 29, 1937, p p . 902-3. I n  
i t  th e  question  o f th e  perm anence  o f th e  e a r th ’s 
m a jo r fea tu res  w as raised , an d  th e  answ er is n o t y e t 
fo rthcom ing  even  in  th e  th o u san d  pages o f th e  p re sen t 
volum e. I t  seem s likely, how ever, th a t  land-con- 
nex ions betw een  co n tin en ta l m asses w ill be ap p roved , 
b u t for th e  final answ er we m u s t aw a it th e  second 
volum e, w hich  w ill co n ta in  th e  geological and  cos­
m ological findings.

I n  these  th o u san d  pages, th en , we h av e  a  v e ry  
de ta iled  exam in a tio n  o f th e  d is tr ib u tio n  o f p resen t 
an d  p a s t life. So fa r as th is  colossal m ass o f in fo rm a­
tio n  can  be hand led , i t  is sum m arized  in  a  series o f 
tab les  a n d  ch a rts . T he la s t th i r ty  pages o f th e  
volum e deal w ith  a  few general top ics, such  as th e  
geological d is tr ib u tio n , th e  regions an d  th e  orig in  o f 
life. B y  th e  o rd in a ry  geologist, w ho app rec ia te s  a t  
least th e  q u a n ti ty  o f  th e  evidence p ro d u ced  b y  A rld t, 
th e  geological v e rd ic t w ill be aw a ited  w ith  in te res t.

M a t h e m a t ic s  a n d  A s t r o n o m y

Modern Machine Calculation with the Facit Calcu­
lating Machine Model Lx
B y H . Sabielny. T ran sla ted  an d  rev ised  b y  D r. 
L . J .  C om rie a n d  D r. H . O. H a rtle y . P p . 74. (L ondon : 
T he Scientific C om puting  Service, L td ., 1939.) 5s.

AP A R T  from  th e  m an y  excellen t b rochures issued 
b y  th e  lead ing  m akers o f m odern  ca lcu la ting  

m achines, th e re  is v e ry  li t t le  scientific lite ra tu re  on 
th e  sub jec t. T h is is som ew hat stran g e  in  view  o f th e  
increasing  use m ade  o f these  m achines in  p resen t- 
d ay  business houses, coupled  w ith  th e  fac t th a t  
p ro b ab ly  th e  first ad d in g  m achine w as ex h ib ited  so 
ea rly  as 1884. T he p resen t m an u a l w ill th ere fo re  be 
w elcom ed b y  all w ho w ish  to  know  som eth ing  
au th e n tic  ab o u t m odern  m ach ine  ca lcu la tion . Mr. 
Sab ie lny’s orig inal te x t  w as pub lished  b y  A ktie- 
bo laget F a c it, A tv idaberg , Sw eden, b y  w hom  th e  
Scientific C om puting  Service, L td ., u n d e r th e  d irec­
tio n  o f D r. L . J .  Com rie, w as req u ested  to  p rep are  
a n  ed ition  su itab le  for use in  E ng lish-speaking  
countries. W hilst th e  te x t  deals p a rtic u la rly  w ith  
th e  F a c it M odel L x, m uch  o f it  is app licab le  generally  
to  o th e r m achines o f sim ilar ty p e .

T here are  four p a r ts  dealing  resjaectively w ith  
fu n d am en ta l p rincip les, exam ples o f p rac tic a l ca l­
cu la tions, B ritish  cu rrency  an d  tab les . T he tr a n s ­
la to rs  h ave  follow ed th e  orig inal te x t  on th e  w hole, 
a lth o u g h  ce rta in  sections h ave  h a d  to  be e ith e r cu t 
o u t or m odified. T hey  h av e  also inco rpo ra ted  som e 
im p o rta n t new  m a tte r . P a r t  2, for exam ple, on 
B ritish  cu rrency , w eigh ts an d  m easures, is new , 
w hilst th e  v e ry  p rac tica l sections on ‘sh o r t-c u ttin g ’ 
in  m u ltip lica tio n  a n d  div ision  h ave  been  ex tended  
a n d  a  new  m eth o d  given for ca rry ing  o u t th e  ru le  o f 
th ree  w ith  one opera tion  w ith o u t a n y  em b arrassm en t 
from  com plem ents.

T he m an u a l h as  been excellen tly  p rep a red  b y  th e  
tra n s la to rs  an d  should  p rovide a  v e ry  p rac tica l an d  
scientific guide to  th e  use o f th e  m odern  ca lcu la ting  
m achine. F . G. W . B.
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(1) A nnuaire  p o u r l’an 1940
P ub lié  p a r  le B u reau  des L ongitudes. Avec des 
N otices scientifiques. P p . v ii i+  550 +  A 1 6 + B 2 6  +  
C54. (P aris  : G auth ier-V illars, 1940.) 25 francs.

(2) T h e  O bserver’s H andbook  for 1940
(T h irty -second  Y ear o f P ub lica tion .) P p . 80. 
(T oronto  : R o y a l A stronom ical Society o f C anada,
1939.)

(1) Д  MONO ST th e  various handbooks pub lished  
• łA  each y ea r m en tion  m ay  be m ade o f th e  “A n ­

n u a ire ” , pub lished  b y  th e  F ren ch  B u reau  o f L ongi­
tu d es , a n d  “T he O bserver's H an d b o o k ” o f  th e  R oyal 
A stronom ical Society o f C anada. T he form er h as a  
long h is to ry , being first pub lished  in  1795, w hen i t  con­
ta in e d  ab o u t e ig h ty  pages. T he p resen t com prehensive 
volum e con ta ins 550 pages besides an  append ix . I t s  
co n ten ts  a re  g rouped  u nder th e  following headings : 
(1) C alendar fo r 1940 includ ing  astronom ical d a ta , 
tid e  p red ic tions, e tc . ; (2) E a r th — geodesy, m eteo ro ­
logy, te r re s tr ia l m agnetism , tim e  d e te rm in a tio n  ;
(3) A stronom y— sta r  ch a rts , m inor p lane ts , com ets, 
s te lla r spec tra , e tc . ; (4) U n its  o f  m easu rem en t ; 
(5) P hysica l an d  chem ical d a ta . Tw o special artic les 
a re  appended  : “ L ’E space  In te rs te lla ire ” , b y  M. 
Chas. F a b ry  (being th e  George D arw in  L ec tu re  o f th e  
R o y al A stronom ical Society for 1938), a n d  “Le 
B ureau  In te rn a tio n a le  de l ’H e u re ” , b y  M. A. L am bert .

(2) “T h eO bserver’s H an d b o o k ” is pu re ly  an  a s tro n o ­
m ical handbook  in ten d ed  m ore especially  for th e  use 
o f th e  non-professional. B esides p rov id ing  a  jo u rn a l 
o f  astronom ica l ev en ts  from  d a y  to  d ay  (d a tu m , 75th 
m erid ian  civil tim e), th e re  a re  several usefu l tab les. 
O ne o f these  gives th e  p rin c ip a l fac ts  regard ing  259 
s ta rs  b rig h te r th a n  a p p a re n t m ag n itu d e  3-51. A no ther 
gives th e  position  an d  ty p e  o f  th e  s ta r  c lusters an d  
nebulæ  con ta ined  in  M essier’s cata logue com piled  in  
1781. A  rough  ch a rt d irec ts  a tte n tio n  to  th e  re m a rk ­
ab le  grouping  o f  b r ig h t p lan e ts  w hich  occurred  on 
F e b ru a ry  28 (see also N a t u b e , J a n u a ry  27, p . 146). 
T he tr a n s it  o f M ercury  across th e  su n ’s d isk  on 
N ovem ber 11-12 receives n o tic e .a s  i t  w ill be p a r tly  
v isib le in  C anada,.

S tru c tu re  of A lgebras
B y  P ro f. A. A d rian  A lbert. (A m erican M athem atica l 
Society , C olloquium  P u b lica tions, Vol. 24.) P p .
x i +  210. (New Y ork  : A m erican  M athem atica l 
Society , 1939.) 4 dollars.

N O T only  th e  co n ten ts , b u t even th e  t i tle  o f th is  
book  m a y  puzzle m an y  good m ath em atic ian s 

o f  th e  o lder school. A lgebra seem ed to  be a  s te reo ­
ty p e d  su b jec t w hich  s ta r te d  w ith  su b s titu tio n , 
ad d itio n , su b trac tio n , m u ltip lica tio n  a n d  div ision , 
h a d  a  g re a t deal a b o u t eq u a tio n s, progressions, th e  
b inom ial, ex p onen tia l an d  logarithm ic  theorem s, an d  
th e n , a f te r  som e ch ap te rs  on m iscellaneous topics, 
concluded w ith  d e te rm in an ts  a n d  th e  th e o ry  of 
eq u a tio n s. T here  w ere a  few pages headed  th e  
“F u n d a m e n ta l L aw s o f  A lgeb ra” , w hich  w ere gener­
a lly  fe lt to  be  a n  u nnecessary  s ta te m e n t o f  th e  
obvious. A t one tim e  in v a rian ts  cam e in to  fashion, 
an d  w ere spoken  o f as th e  “M odern H igher A lgebra” . 

N ow  recen tly  books have  ap p eared  hav ing  scarcely

an y th in g  in  com m on w ith  older books except th e ir 
title s . I n  P rof. A lb e rt’s “M odem  H igher A lgebra” 
(C am bridge U n iv ers ity  Press, 1938) th e  sub jects dealt 
w ith  are  groups, rings, in teg ra l dom ains, fields and  
m atrices. T he su b jec t "Of m atrices, so im p o rtan t in 
q u an tu m  m echanics a n d  fac to r analysis, is here tak en  
as th e  s ta r tin g  p o in t for th e  discussion o f ab s trac t 
en titie s  sa tisfy ing  th e  sam e laws as certa in  m atrices. 
These en titie s  a re  know n as linear associative algebras. 
I n  th e  book u n d er review  a  m ore advanced  tre a tm en t 
o f these  algebras is g iven, including recen t advances 
due to  R . B rauer, H . H asse, E . N oether, and  th e  
au th o r  him self.

M e d ic a l  S cien ces

B ergey’s M anual of D eterm inative Bacteriology
A  K ey  for th e  Id en tifica tion  o f O rganism s o f th e  Class 
Schizom ycetes. B y  D av id  H . B ergey, R o b ert S. 
B reed, E . G. D . M urray  an d  A. P a rk e r H itchens. 
F if th  ed ition . P p . xi +  1032. (L ondon : Baillière, 
T indall & Cox, 1939.) 45s.

IN  th e  six teen  years th a t  have  elapsed since th e  
first pub lica tion  o f B ergey’s “M anual” th e  w ork 

has undergone considerable change an d  am plification ; 
m an y  o f  th e  m istakes th a t  d e trac ted  from  th e  earlier 
ed itions have  been rectified  an d  th e  p resen t edition , 
u n d e r its  capab le  b o a rd  o f ed ito rs, shows a  m arked  
advance  on  i ts  predecessors.

T he assistance o f  ex p erts  h as been  m ade use o f in 
th e  rev ision  o f ce rta in  groups— p articu la rly  in  th e  
rea lm  o f serology— an d  for th e  first tim e  a tten tio n  is 
d irec ted  to  th e  serological grouping a n d  ty p in g  o f th e  
hæ m oly tic  strep tococci and  to  th e  w ork of th e  
Salm onella Sub-com m ittee  o f th e  N om enclature 
C om m ittee  o f  th e  In te rn a tio n a l A ssociation of 
M icrobiologists on th e  taxonom y  a n d  classification of 
th e  genus Salm onella. I n  th e  la t te r  connexion be i t  
observed, how ever, th a t  th e  organism  of typho id  
fever is still p laced  in  th e  genus Eberthella in stead  of 
in  th e  genus Salm onella, w here by  v irtu e  o f its  serolog­
ical ch arac te rs  i t  m ost ce rta in ly  belongs, an d  th a t  
n o tw ith s tan d in g  th e  serological id e n tity  o f Salmonella  
pullorum  an d  Salm onella gallinarum  th e  la t te r  is tak en  
o u t o f th e  genus Salmonella an d  p laced in  th e  genus 
Shigella, along w ith  th e  dysen tery  bacte ria . F u r th e r­
m ore, no m en tion  is m ade o f th e  significant serological 
re la tionsh ip  o f th e  organism  o f tu la ræ m ia  w ith  th e  
m em bers o f th e  genus Brucella  an d  i t  is relegated  to  
th e  genus Pasteurella  on purely  negative characters. 
T he curious s ta te m e n t is m ade, m oreover, th a t  th is  
w idespread disease is only know n in  N o rth  Am erica.

S trange om issions a re  still noticeable : one searches 
in . v a in  for descrip tion  o f th e  organism s of p leuro­
pneum onia  a n d  contagious ag a lac tia  an d  th e  o ther 
m em bers o f th e  group— th is  in  sp ite  o f a  considerable 
an d  grow ing lite ra tu re  on th e  sub jec t. No doubt 
these a n d  o ther questions w ill be considered a t  some 
fu tu re  d a te  a n d  necessary  ac tio n  ta k e n  by  th e  
recen tly  ap p o in ted  Ju d ic ia l Com m ission o f th e  
N om encla tu re  C om m ittee of th e  I.A .M ., o f w hich the 
ed ito r-in -ch ief o f th e  “M anual”  is one o f th e  jo in t- 
secretaries.
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Mathematics : Mechanics : Physics
Brun, Edmond. Les chaleurs spécifiques. (Collection 

Armand Colin : Section de physique, No. 224.) G-l. 8vo. 
Pp. 224. (Paris : Armand Colin, 1940.) 15 francs.* 

Colerus, E . Piccola storia della m atem atica da Pita- 
gora a  Hilbert. Traduzione dal tedesco di Casavecchia. 
8vo. Pp. 360. (Torino : G. Einaudi, 1939.) 20 lire.

Comrie, L. J. On the Application of the Brunsviga 
Twin 13z Calculating Machine to  Survey Problems. 
Second edition, revised and enlarged. Med. 4to. Pp. 
20+1 plate. (London : The Scientific Computing Service, 
Ltd., 1940.) 5s.*

Conway, A. W., and McConnell, A . J., Edited for 
the Royal Irish Academy by. The M athematical Papers 
of Sir William Rowan H amilton. Vol. 2 : Dynamics. 
(Cunningham Memoir No. 14.) Demy 4to. Pp. x v i+656. 
(Cambridge : A t the U niversity Press, 1940.) 70s. 
net.*

Duncan, J., and Starling, S. G. A Text Book o f 
Physics : for the Use of Students of Science and Engineer­
ing. P art 4 : Sound. Demy 8vo. Pp. viii +663—776. 
(London : Macmillan and Co., L td., 1940.) 2s. 6d.

Kahan, Théodore. Radioactivité e t transm utation des 
atomes. (Collection Armand Colin : Section de physique, 
No. 222.) Gl. 8vo. Pp. 224. (Paris : Armand Colin, 1940.)
15 francs.*

Klein, Felix. Elem entary Mathematics from an 
Advanced Standpoint— Geometry. Translated from the 
th ird  German edition by E . R . Hedrick and C. A. Noble. 
Med. 8vo. Pp. ix +214. (London : Macmillan and Co., 
Ltd., 1939.) 15s. net.*

Larcombe, H. J. Mathematics for Senior Schools. Cr. 
8vo. Pp. 192. 2s. 3d. Answers. Pp. 48. Is. (London : 
Macmillan and Co., L td., 1940.)

Macdougall, F. H. Thermodynamics and Chemistry. 
Third edition. Med. 8vo. Pp. ix +491. (New York : John 
Wiley and Sons, Inc. ; London : Chapman and Hall, 
Ltd., 1940.) 30s.

Ribaud, G. Les hautes tem pératures. (Nouvelle Collec­
tion scientifique.) Gl. 8vo. Pp. iv+ 173 . (P aris: Félix 
Alcan, 1939.) 18 francs.*

Spensley, L. R., and Lawrence, E . N . A Stage ‘A’ 
Geometry. Cr. 8vo. Pp. v i+ 105 . (London: Macmillan 
and Co., L td., 1940.) 2s.

Stewart, C. A. Advanced Calculus. Demy 8vo. Pp. 
xviii +523. (London : Methuen and Co., L td ., 1940.) 
25s.*

Turner, Ivan ' Stewart. The Training of M athematics 
Teachers for Secondary Schools in England and Wales and 
in the United States. (National Council of Teachers of 
Mathematics : Fourteenth Yearbook.) Med. 8vo. Pp. 
xv +231. (New York : Teachers College, Columbia 
University, 1939.) 1.75 dollars.*

Vigoureux, P. Quartz Oscillators and their Applica­
tions. (Published for the D epartm ent of Scientific and 
Industrial Research.) Demy 8vo. Pp. vi +131 +13 plates. 
(London : H.M. Stationery Office, 1939.) 4s. M. 
net.*

Weiss, E . A. Punktreihengeometrie. 8vo. Pp. 232. 
(Leipzig und Berlin : B. G. Teubner, 1939.) 10.50 gold 
marks.

Whitman, Walter G. Household Physics. Med. 8vo. 
Pp. 436. (London : Chapman and Hall, L td., 1940.) 
18s. net.

Wilson, W. Theoretical, Jhysics. Vol. 3 : Relativity 
and Quantum Dynamics ; Einslein—Planck. Demy 8vo. 
Pp. xi +276. (London : Methuen and Co., L td., 1940.) 
2 1s. net.*

Wright, Harry N . First Course in Theory of Numbers. 
Med. 8vo. Pp. 108. (London : Chapman and Hall, L td., 
1940.) 12s. net.

Engineering
Camm, F. J. The Practical Wireless Encyclopaedia. 

Ex. Cr. 8vo. Pp. viii + 394. (London : George Newnes, 
L td., 1940.) 6s. net.

Camm, F. J., Edited by. Motor Car Principles and 
Practice. Cr. 8vo. Pp. 184. (London : George Newnes, 
L td ., 1940.) 3s. 6d. net.

Cross, Harold H . U. Modem Ignition Simply E x ­
plained. Second edition. Cr. 8vo. Pp. 144. (London : 
The Technical Press, L td ., 1940.) 5s. net.

Department of Scientific and Industrial Research : 
Building Research. Technical Paper No. 21 : Studies in 
Reinforced Concrete, 4 : F u rther Investigations on the 
Creep or Flow of Concrete under Load. By W. H . Glan- 
ville and F. G. Thomas. Roy. 8vo. Pp. vi +44 + 6  plates. 
(London : H.M. Stationery Office, 1939.) Is. net.*

Fowler, W. H., Compiled by. Mechanical Engineer’s 
Pocket Book, 1940. P o tt 8vo. Pp. li +597. (Manchester : 
The Scientific Publishing Co., 1940.) 3s. net.

Frier, John D. Definitions and Formulæ for Students : 
Aeronautics. Second edition. P o tt 8vo. Pp. vi +41. 
(London : Sir Isaac P itm an and Sons, L td., 1940.) 6d. net.

Gentry, George. Standard Screw Threads and Twist 
Drills. Cr. 8vo. Pp. 66. (London : Percival Marshall 
and Co., L td ., 1940.) Is. 6d. net.

Herbert, T . E ., and Proctor, W. S. Telephony. Supple­
m ent to  Vol. 2. Demy 8vo. Pp. vi +97. (London : Sir 
Isaac P itm an and Sons, L td ., 1940.) 3s. 6d.

Johnson’s M aterials of Construction. E ighth edition, 
by M. O. W ithey and J . Aston. Med. 8vo. Pp. xxii +867. 
(New York : John  Wiley and Sons, Inc. ; London : 
Chapman and Hall, L td., 1940.) 36s.

Mills, Adelbert P. Materials of Construction. Med. 
8vo. Pp. xii +564. (New York : John Wiley and Sons, 
Inc. ; London : Chapman and Hall, L td., 1940.) 24s.

Morgan, Alfred P. The Pageant of E lectricity. Demy 
8vo. Pp. xxvi + 363. (New York and London : D. 
Appleton-Century Co., Inc., 1940.) 16s. net.

Severns, William H., and Degler, Howard E . Steam, 
Air and Gas Power. Med. 8vo. Pp. v i i +511. (New York : 
John  Wiley and Sons, Inc. ; London : Chapman and 
Hall, L td., 1940.) 24s.

Sikorsky, Igor I. The Story of the Winged-S. Demy 
8vo. Pp. 288. (London : R obert Hale and Co., L td., 
1940.) 12s. 6d. net.

Teichmann, Frederick K. Airplane Design Manual. 
Med. 8vo. Pp. v +345. (London : Sir Isaac P itm an and 
Sons, L td ., 1940.) 18s. net.

Turner, Frederick W., and Perrigo, Oscar E . Machine 
Shop Work. New edition. 8vo. (London : The Technical 
Press, L td., 1940.) 16s. 6d. net.

Williams, C. G. Collected Researches on Cylinder 
W ear. Sup. Roy. 8vo. Pp. vii +119. (London : In s titu ­
tion of Automobile Engineers, 1940.) 10s. 6d.*

Chem istry : Chemical Industry
Engelder, Carl J. Calculations of Q uantitative 

Analysis. 8vo. Pp. 174. (London : Chapman and Hall, 
L td ., 1940.) 12s. net.

Reilly, Joseph, and Rae, William Norman. Physico- 
Chemical Methods. Third edition. Roy. 8vo. Vol. 1 : 
Measurement and Manipulation. Pp. x v + 686. Vol. 2 : 
Practical Measurements. Pp. i x +580. (London: Methuen 
and Co., L td ., 1940.) 84s. net.*

Sage, Bruce H., and Lacey, William N . Volumetric 
and Phase Behaviour of Hydrocarbons. 8vo. Pp. 299. 
(London : Oxford U niversity Press, 1940.) 22s. 6d. net.

Weiser, Harry Boyer. Colloid Chemistry. Med. 8vo. 
Pp. viii +428. (New York : John Wiley and Sons, Inc. ; 
London : Chapman and H all, L td ., 1940.) 24s.
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Technology
Anderson, Paul L. The Technique of Pictorial Photo­

graphy. Med. 8vo. Pp. 403. (Philadelphia and London : 
J .  B. Lippincott Co., 1940.) 16*. net.

British Journal Photographic Almanac and Photo­
grapher’s Daily Companion, w ith which is incorporated 
the Year Book of Photography and A m ateurs’ Guide and 
the Photographic Annual, 1940. Edited by A rthur J. 
Dalladay. Cr. 8vo. Pp. 454 +31 plates. (London : 
H enry Greenwood and Co., L td ., 1940.) 3s. 6d. net.* 

Camm, F. J., Edited by. A D ictionary of Metals and 
their Alloys. Fcap. 8vo. Pp. 245. (London : George 
Newnes, L td ., 1940.) 5s. net.

Child, I. H. Principles of Electric Arc Welding. Demy 
8vo. Pp. 36. (Epsom : The D raughtsm an Publishing 
Co., L td ., 1940.) 2s. net.*

Heaton, Noel. Outlines of Paint Technology. Second 
edition. Med. 8vo. Pp. x +413. (London : Charles Griffin 
and Co., L td ., 1940.) 25s. net.

Henney, Keith, and Dudley, Beverly, Edited by. H and ­
book of Photography. (W hittlesey House Publication.) 
Med. 8vo. Pp. xii +871. (New York and London: 
McGraw-Hill Book Co., Inc., 1939.) 35s. net.*

Heyer, Robert H. Engineering Physical Metallurgy. 
Med. 8vo. Pp. ix +549. (London : Chapman and Hall, 
L td., 1940.) 25s. net.*

Hünlich, Richard. Textile Fibres and Materials : 
their Properties and Identification, w ith Special Reference 
to  Rayon and Staple Fibre. Translated by A. J . Hall. 
Edited by H . P. Curtis. 8vo. Pp. 222. (London : Thomas 
Skinner and Co., L td ., 1940.) 8s. Ы. net.

Low, Kenneth S. Metallurgical and Industrial R adio­
logy. Cr. 8vo. Pp. vii + 88. (London : Sir Isaac Pitm an 
and Sons, L td., 1940.) 7s. 6d. net.

Simonds, Herbert R. Industrial Plastics. Med. 8vo. 
Pp. x i i +371. (London: Sir Isaac P itm an and Sons, Ltd., 
1940.) 22s. 6d. net.

Spencer, D. A ., and Waley, H. D. The Cinema To-day. 
(Pageant of Progress Series.) Demy 8vo. Pp. 191. (Lon­
don : Oxford U niversity Press, 1940.) 4s. 6d. net.

Astronomy 
Flammarion, Camille. Annuaire astronomique et 

météorologique Camille Flam m arion pour 1940 : exposant 
l ’ensemble de tous les phénomènes célestes observables 
pendant l’année ; avec revue astronomique et météoro­
logique, notices scientifiques, tableaux et documents. 
(76e année.) Cr. 8vo. Pp. 458. (Paris : E rnest F lam ­
marion, 1940.) 20 francs.*

Kruse, W. Die Wissenschaft von den Stem en : ein 
Überblick über Forschungsmethoden und Ergebnisse der 
Fixstem astronom ie. (Verstandliche Wissenschaft, Band 
43.) Cr. 8vo. Pp. xiv +180. (B erlin: Julius Springer,
1939.) 4.80 gold marks.

Meteorology : Geophysics
Cagniard, L . Réflexion e t réfraction des ondes séis­

miques progressives. Roy. 8vo. Pp. xi +255. (Paris : 
Gauthier-Villars, 1939.) 120 francs.*

Perrier, Général Georges. Petite  histoire de la 
géodésie : comment l’homme à mesuré e t pesé la terre. 
(Nouvelle Collection scientifique.) Cr. 8vo. Pp. 188. 
(Paris : Félix Alcan, 1939.) 18 francs.*

Geology : Mineralogy 
Winchell, Alexander N . Elem ents of Optical Min­

eralogy. P a rt 3 : D eterm inative Tables. Med. 8vo. Pp. 
xiv +231. (New York : John Wiley and Sons, Inc. ; 
London : Chapman and Hall, L td ., 1940.) 30s.

Geography : Travel 
Alexander, William, and Allan, W. J. D. The

Observer’s H andbook on Maps, Charts and Projections. 
Cr. 8vo. Pp. 91. (London : George Allen and Unwin, 
L td ., 1940.) 2s. 6cZ. net.

Allen, Van Nes. I  Found Africa. Demy 8vo. Pp. 
282 +16 plates. (London : Robert Hale and Co., Ltd.,
1940.) 12s. 6d. net.

Carrington, A. H., and Elliot, М. M. Five Tales of 
Empire. (Horizon Readers.) Ex. Cr. 8vo. Pp. 126. 
(Cambridge : A t the University Press, 1940.) Is. 9d.

Cressey, George. Géographie humaine et économique 
de la Chine. 8vo. (Paris : Payot et Cie., 1939.) 100 
francs. -

Donner, Etta. H interland Liberia. Translated by 
W. M. Deans. Demy 8vo. Pp. 316 +48 plates. (London, 
Glasgow and B om bay: Blackie and Son, Ltd., 1939.) 
12 s. Ы. net.

Fahnestock, Bruce and Sheridan. Stars to  Windward. 
Demy 8vo. Pp. 288. (London: Robert Hale and Co., 
L td., 1939.) 12s. 6d. net.

Ferriday, A. A Map Book of Asia : for Middle and 
School Certificate Forms. Cr. 4to. Pp. 64. (London : 
Macmillan and Co., L td., 1940.) Is. 9d.

Forbes, Rosita. A Unicom in the Bahamas. Demy 8vo. 
Pp. 244. (London : H erbert Jenkins, L td., 1939.) 10s. 6d. 
net.

Gibbons, John. I  Gathered No Moss. Demy 8vo. Pp. 
280. (London: R obert Hale and Co., L td ., 1939.) 12s. 6d. 
net.

Hagen, Victor Wolfgang von. Ecuador the Unknown. 
Demy 8vo. Pp. 296. (London : Jarrolds Publishers 
(London), L td., 1939.) 16s. net.

Hedin, Sven. The W andering Lake. Translated from 
the Swedish by F . H . Lyon. Med. 8vo. Pp. x +293 +30 
plates. (London : George Routledge and Sons, Ltd., 
1940.) 18s. net.*

Irving, R. L. G. The Alps. Demy 8vo. Pp. 128. (Lon­
don : В. T. Batsford, L td ., 1939.) 10s. Ы. net.

James, Harlean. Romance of the National Parks. 
Sup. Roy. 8vo. Pp. xiv +240 (78 plates). (New York : 
The Macmillan Company, 1939.) 15s. net.

Keith, Agnes. Land Below the Wind. Demy 8vo. 
Pp. 320. (London : Michael Joseph, L td., 1939.) 12s. 6d. 
net.

Meade, C. F. Approach to the Hills. Demy 8vo. Pp. 
viii +265 +16 plates. (London : John Murray, 1940.) 
10s. 6d. net.*

Messel, Rudolph. Refuge in the Andes. Demy 8vo. 
Pp. 285. (London : John Lane, The Bodley Head, Ltd.,
1939.) 10s. 6d. net.

Raven-Hart, Major R. Canoe to Mandalay. Demy 8vo. 
Pp. 244. (London: Frederick Muller, L td., 1939.) 10s. 6d. 
net.

Relton, Max. A Man in the E ast. Demy 8vo. Pp. 288. 
(London : Michael Joseph, L td., 1939.) 10s. 6d. net.

Reynolds, E . E . Behind the Ranges : Tales of E x­
plorers, Pioneers and Travellers. (Horizon Readers.) 
Ex. Cr. 8vo. Pp. 126+10 maps. (Cambridge: At the 
University Press, 1940.) Is. 9d.

Reynolds, E . E . Unknown Ways : More Tales of 
Explorers, Pioneers and Travellers. (Horizon Readers.) 
Ex. Cr. 8vo. Pp. 126 +10 maps. (Cambridge : At the 
University Press, 1940.) Is. 9d.

Robinson, W illiam Albert. Voyage to Galapagos. 
(Odyssey Library.) Ex. Cr. 8vo. Pp. 263. (London : 
Jonathan  Cape, L td., 1939.) 5s. net.

Salzman, L. F., Edited by. The Victoria History of the 
County of Oxford. (Published for the University of 
London Institu te  of Historical Research.) Vol. 1. Med. 
4to. Pp. xiv +498 +29 plates. (London : Oxford Uni­
versity Press, 1939.) 63s. net.*

Shuler, Marjorie. A Passenger to  Adventure. Demy 
8vo. Pp. 261. (New York and London : D. Appleton- 
Century Co., Inc., 1939.) 12s. 6d. net.

Sitwell,Osbert. Escape w ith Me ! An Oriental Sketch- 
Book. Demy 8vo. Pp. xv +340 +16 plates. (London : 
Macmillan and Co., L td., 1940.) 12s. 6d. net.*

Starkey, Otis P. The Economic Geography of Barbados. 
8vo. Pp. 228. (New York : Columbia University Press ; 
London : Oxford U niversity Press, 1939.) 15s. net.

Tschiffely, A. F. This W ay Southward : the Account 
of a Journey through Patagonia and Tierra del Fuego. 
Demy 8vo. Pp. xvi +354 +50 plates. (London and 
Toronto : William Heinemann, L td., 1940.) 15s. net.* 

Wassermann, Edward. Velvet Voyaging. Demy 8vo. 
Pp. 316. (London : John Lane, The Bodley Head, Ltd.,
1940.) 12s. 6d. net.
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General Biology : Natural History 

Botany : Zoology
Bounoure, L. L ’Origine des cellules reproductrices et 

le problème de la lignée germinale. (Collection des 
actualités biologiques.) Fcap. 4to. Pp. xii +272. (Paris : 
Gauthier-Villars, 1939.) 100 francs.*

Clarke, Hockley. Country Commentary. Ex. Cr. 8vo. 
Pp. 194. (London : Allman and Son, L td., 1940.) 5s. net.* 

Cory, Harper. Wild Animals a t Home. Cr. 4to. Pp. 
1 1 2 . (London and Edinburgh : Thomas Nelson and Sons, 
Ltd., 1940.) 7s. 6d. net.

Curtis's Botanical Magazine. Edited by  Sir A rthur 
William Hill. (Published for the Royal H orticultural 
Society, London.) Vol. 162, P a rt 3. Sup. Roy. 8vo. Pp. 
36 +plates 9579—9589. (London : Bernard Quaritch, L td.,
1939.) 17s. 6d. net.*

Darling, F. Fraser. The Seasons and tho Farm er : a 
Book for Children. (School edition.) Cr. 4to. Pp. viii +
72 +4plates. (Cambridge : At the University Press, 1940.)
2s. 6d.

Discovery Reports. Issued by the Discovery Committee, 
Colonial Office, London, on behalf of the  Government of 
the Dependencies of the Falkland Islands. Roy. 4to. 
Vol. 18. Hydromedusæ from the Falkland Islands. By
E. T. Browne and P. L. Kemp. Pp. 265-322 +plates 
14-19. 12s. net. M adreporarian Corals, w ith an account 
of Variation in Caryophyllia. By J . S. Gardiner. Pp. 323- 
338 + plates 20—21. 3s. net. Vol. 19. A Second Report 
on the Southern Sea Lion, Otaria Byronia (De Blainville). 
By J . E. Ham ilton. Pp. 121-164 + plates 26-33. 6s. 6d. 
net. (Cambridge : At the U niversity Press, 1940.)

Hueck, Kurt. Botanische W anderungen im Riesen- 
gebirge. (Pflanzensoziologie : Eine Reihe vegetationskund- 
licher Gebietsmonographien, herausgegeben von der 
Reichsstelle für N aturschutz, Band 3.) Roy. 8vo. Pp. 
vi i +116. (Jena: G ustav Fischer, 1939.) 14 gold 
marks.

Johnston, Arnrid, W ritten and illustrated by. Animal 
Families and Where They Live. Roy. 4to. Pp. iv +27 + 
24 plates. (London : Country Life, L td ., 1939.) 7s. (id. 
net.*

Maguinness, Olive Dickinson. Environm ent and 
Heredity. (Discussion Books, No. 36.) Cr. 8vo. Pp. 216. 
(London and Edinburgh : Thomas Nelson and Sons, 
L td., 1940.) 2s. 6d. net.*

Mayer, Margarete. Okologisch-pflanzensociologische 
Studien über die Filipendula ulmaria— Qeranium palustre 
Assoziation. (Pflanzengeographische Kommission der 
Schweizerischen Naturforschenden Gesellschaft : Beitrâge 
zur geobotanischen Landesaufnahme der Schweiz, H eft
23.) Med. 8vo. Pp. 64 +3 plates. (Bern : H ans Huber,
1939.) 4 Schw. francs.*

Parker, John B., and Clarke, John J. An Introduction 
to Animal Biology. Demy 8vo. Pp. 504. (London : 
Henry Kimpton, 1939.) 18s. net.*

Pfeiffer, Hans H. Experimentelle Cytologie. (New 
Series of P lant Science Books, Vol. 4.) Roy. 8vo. Pp.
xii +244. (Leiden : Chronica Botanica Co. ; London : 
William Dawson and Sons, L td., 1940.) 7 guilders ; 18s.*

Reynolds, E . E ., Edited by. Beavers : Pages from the 
Writings of “ Grey Owl” . (Horizon Readers.) Ex. Cr. 
8vo. Pp. 128. (Cambridge : At the University Press,
1940.) Is. 9d.

Reynolds, E . E ., Edited by. On the Trail : Pages from 
the W ritings of “ Grey Owl” . (Horizon Readers.) Ex. 
Cr. 8vo. Pp. 128. (Cambridge : A t the University Press,
1940.) Is. 9d.

Roberts, J. A. Fraser. An Introduction to Medical 
Genetics. (Oxford Medical Publications.) Demy 8vo. 
Pp. xxiii +  266. (London : Oxford University Press,
1940.) 15s. net.

Schlieper, Carl. Praktikupi der Zoophysiologie. (Jena : 
Gustav Fischer, 1940.) 8 gold marks.

Spratt, E . R., and Spratt, A. V. Textbook of Biology. 
Second edition. Cr. 8vo. Pp. viii +692. (London : U ni­
versity Tutorial Press, L td ., 1939.) 11s. 6d.*

Wheeler, W. F. Interm ediate Biology. Med. 8vo. Pp.
xiii +530. (London and Toronto : W illiam Heinemann, 
Ltd., 1940.) 15s.*

Agriculture : Horticulture : Forestry
Abbott, Daisy. The Indoor Gardener. Cr. 8vo. Pp. 

117. (London : Oxford University Press, 1940.) 7s. net.
Carman, Harry J., E dited by. American H usbandry. 

8vo. Pp. 582. (London : Oxford LTniversity Press, 1940.) 
25s. net.

Cheveley, Stephen. A Garden Goes to  W ar. Cr. 8vo. 
Pp. 104. (London : John  Miles, L td ., 1940.) 2s. 6d. net.

Hevesy, Paul de. W orld W heat Planning and Economic 
Planning in General. Roy. 8vo. Pp. xv +912. (London : 
Oxford University Press, 1940.) 38s. net.*

Mercer, F. A ., and Holme, C. G., Edited by. Gardens 
and Gardening : Studio Gardening Annual. Med. 4to. 
Pp. 112. (London : The Studio, L td., 1940.) 10s. 6d. net.

Snapp, Roscce R. Beef Cattle. Med. 8vo. Pp. x + 
550. (New York : John Wiley and Sons, Inc. ; London : 
Chapman and Hall, L td., 1940.) 24s.

Winters, Laurence M . Animal Breeding. Third edition. 
Med. 8vo. Pp. viii +316. (New York : John Wiley and 
Sons, Inc. ; L ondon: Chapman and Hall, L td ., 1940.) 21s.

Anatomy : Physiology
Arcieri, G. P. La circolazione del sangue, seoperta da 

Andrea Cesalpino d ’Arezzo. Studio storico-critico in 
risposta al C. J .  Singer. (Piccola Biblioteca di Scienze 
Moderne, No. 438.) 8vo. Pp. 126. (Milano : Bocca freres,
1939.)

Best, Charles Herbert, and Taylor, Norman Burke.
The Physiological Basis of Medical Practice. 8vo. Pp. 
1872. (London : Baillière, Tindall and Cox, 1940.) 55s. 
net.

Eddy, S., Oliver, C. P., and T urner, J. P. Guide to the 
Study of the Anatomy of the Shark, the Nectunis and the 
Cat. 8vo. Pp. 100. (London : Chapman and Hall, L td .,
1940.) 9s. net.

Evans, H. Muir. Brain and Body of Fish : a  Study 
of Brain P a tte rn  in relation to H unting and Feeding in 
Fish. Roy. 8vo. Pp. 164. (London : The Technical 
Press, L td ., 1940.) 15s.*

Frazer, J. Ernest. The Anatomy of the H um an Skeleton. 
Fourth  edition. Med. 4to. Pp. 308. (London : J . and
A. Churchill, L td., 1940.) 30s. net.

Gladstone, Reginald J., and Wakeley, Cecil P. G. The 
Pineal Organ. 8vo. Pp. 528. (London : Baillière, Tindall 
and Cox, 1940.) 42s. net.

Medical Research Council. Special R eport Series, No. 
237 : ‘Breathing Machines’ and their use in Treatm ent—- 
R eport o f the Respirators (Poliomyelitis) Committee. 
Roy. 8vo. Pp. 90. (London : H.M. Stationery Office, 
1240.) 2s. net.*

Thorpe, William Veale. Bio-chemistry for Medical 
Students. Second edition. Ex. Cr. 8vo. Pp. 472. (London : 
J . and A. Churchill, L td., 1940.) 14s. net.

Anthropology : Archaeology
Baumann, H., Thurnwald, R., und Westermann, D.

Volkerkunde von Africa. 8vo. Pp. 666. (Essen : Essener 
Verlagsanstalt, 1940.)

Bossenbrook, William J., and Rolf, Johannsen. Found­
ations of W estern Civilization. Med. 8vo. Pp. x x v i+695. 
(London : H eath  Cranton, L td ., 1940.) 12s. 6d.

Chadwick, H. Munro, and Chadwick, N . Kershaw. 
The Growth of L iterature. Vol. 3. P a rt 1 : The Oral 
L iterature of the T atars ; P a rt 2 : The Oral L iterature 
of Polynesia and a  Note on the Oral L iterature of the 
Sea Dyaks of N orth  Borneo ; P a rt 3 : Notes on the 
Oral L iterature of some African Peoples ; P a rt 4 : A 
General Survey. Roy. 8vo. Pp. xxvi +928. (Cambridge : 
At the U niversity Press, 1940.) 35s. net.*

Duck, Peter Henry. Anthropology and Religion. Cr. 
8vo. Pp. 96. (London : Oxford University Press, 1940.) 
7s. net.

Firth, Raymond. The W ork of the Gods in Tikopia. 
(Published for the London School of Economics and 
Political Science.) (Monographs on Social Anthropology, 
No. 1.) Vol. 1. Cr. 4to. Pp. v i + 188+ 3  plates. (London: 
Percy Lund, Humphries and Co., L td., 1940.) 7s. (id*
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Philosophy : Psychology
Alexander, Samuel. Philosophical and L iterary Pieces. 

E dited, w ith a Memoir, by his L iterary Executor. Demy 
8vo. Pp. viii +390. (London : Macmillan and Co., Ltd.,
1939.) 15s. net.*

Bidney, David. The Psychology and Ethics of Spinoza. 
8vo. Pp. 454. (London : Oxford University Press, 1940.) 
17s. net.

Carrington, Hereward. Laboratory Investigations into 
Psychic Phenomena. Demy 8vo. Pp. 255 +25 plates. 
(London : R ider and Co., 1939.) 15s. net.*

Clarke, E . R. Predictable Accuracy in Examinations. 
(British Journal of Psychology Monograph Supplements,
24.) Sup. Roy. 8vo. Pp. vi +48. (Cambridge : At the 
U niversity Press, 1940.) 5s. net.*

Cohen, Morris R., and Nagel, Ernest. An Introduction 
to  Logic and Scientific Method. Abridged edition. Demy 
8vo. Pp. vii +245. (London : George Routledge and 
Sons, L td., 1940.) 7s. 6d. net.

Dasgupta, Surendranath. A H istory of Indian Philo­
sophy. Vol. 3. Med. 8vo. Pp. xiii +614. (Cambridge : 
At the U niversity Press, 1940.) 35s. net.*

Dawson, W. S. Aids to Psychiatry. Fourth  edition. 
Fcap. 8vo. Pp. vii +320. (London : Baillière, Tindall 
and Cox, 1940.) 4s. 6d. net.

Engels, Frederick. Dialectics of N ature. Translated 
and edited by Clemens D utt. Demy 8vo. Pp. xvi +383. 
(London : Lawrence and W ishart, L td ., 1940.) 15s. 
net.*

Fyfe, Hamilton. The Illusion of N ational Character. 
Demy 8vo. Pp. v  +274. (London : W atts and Co., 1940.) 
8s. 6d. net.*

Joad, C. E . M . Philosophy for Our Times. Ex. Cr. 
8vo. Pp. 367. (London and Edinburgh : Thomas Nelson 
and Sons, L td., 1940.) 7s. 6d. net.*

Jones, Rufus M . The Flowering of Mysticism : the 
Friends of God in the Fourteenth Century. Ex. Cr. 8vo. 
Pp. vii +270. (New York : The Macmillan Company,
1939.) 12s. 6d. net.

Kanga, D. D., E dited by. W here Theosophy and 
Science Meet : a  Stimulus to  Modem Thought. A Col­
lective W ork. P a rt 4 : Some Practical Applications. 
Demy 8vo. Pp. lxix +223. (Adyar, Madras : Adyar 
L ibrary Association ; London : Theosophical Publishing 
House, 1939.) 2.4 rupees.*

MacTaggart, Malcolm. Man, Mind and Psychology. 
Cr. 8vo. Pp. ix +83. (London : W atts and Co., L td.,
1940.) 3s. Ы . net.

Mallik, В. K. The Real and the Negative. Demy 
8vo. Pp. 539. (London : George Allen and Unwin, Ltd.,
1940.) 21s. net.

Mass Observation. W ar Begins a t Home. Edited 
and arranged by Tom Harrisson and Charles Madge. 
Cr. 8vo. Pp. ix +426. (London : Chatto and Windus,
1940.) 9s. 6d. net.*

Medical Research Council : Industrial Health Research 
Board. R eport No. 84 : A Study of Accident Proneness 
among Motor Drivers. By E. Farm er and E . G. Chambers. 
Roy. 8vo. Pp. iii +47. (London : H.M. Stationery Office,
1939.) 9d. net.*

Negro, T . L a concezione platonica della scienza. 
(Piccola Biblioteca di Scienze Moderne, No. 441.) 8vo. 
Pp. 124. (Milano : Bocca freres, 1940.) 8 lire.

Scott, Cyril. Man is m y Theme. Demy 8vo. Pp. 
303. (London : Andrew Dakers, L td., 1940.) 10s. (id. 
net.

Tulchin, Simon H. Intelligence and Crime : a Study of 
Penitentiary and Reform atory Offenders. Med. 8vo. Pp.
xiii +166. (Chicago : U niversity o f Chicago Press ; Lon­
don : Cambridge University Press, 1939.) 12s. net.* 

Vernon, Philip E . The Measurement of Abilities. 
Demy 8vo. Pp. xii +308. (London : U niversity of Lon­
don Press, L td ., 1940.) 10s. 6d. net.*

Wager, С. E . Secrets of the Mind. Cr. 8vo. Pp. 
v  + 159. (London : W atts and Co., L td., 1940.) 5s. 
net.*

Wallas, Graham. Men and Ideas : Essays. Demy 8vo. 
Pp . 221. (London : George Allen and Unwin, L td.,
1940.) 8s. 6d. net.*

Miscellany
Arraud, C.-A. Diathermie chirurgicale. (Les actualités 

physiothérapiques, 1 : Électrothérapie, 7.) Ex. Cr. 8vo. 
Pp. iv +216. (Paris : Gauthier-Villars, 1939.) 50 francs.* 

Bennett, H. Standard., Chemical and Technical 
Dictionary. Roy. 8vo. Pp. 638. (London : E. and F. N. 
Spon, L td ., 1940.) 60s. net.

Crowther, Geoffrey. Paying for the War. (Oxford 
Pam phlets on W orld Affairs, No. 25.) Cr. 8vo. Pp. 32. 
(Oxford : Clarendon Press ; London : Oxford University 
Press, 1940.) 3d. net.*

Curwen, E . Cecil, Edited, w ith an Introduction and 
Notes, by. The Journal of Gideon Mantell, Surgeon and 
Geologist, covering th e  Years 1818-1852. Demy 8vo. 
Pp. xii +315 +4 plates. (London, New York and Toronto : 
Oxford U niversity Press, 1940.) 12s. 6d. net.*

Darby, H . C. The Draining of the Fens. (Cambridge 
Studies in Economic History.) Demy 8vo. Pp. xix + 
312 +31 plates. (Cambridge : A t the University Press,
1940.) 21s. net.*

Darby, H . C. The Medieval Fenland. (Cambridge 
Studies in Economic History.) Demy 8vo. Pp. xvii + 
200 +11 plates. (Cambridge: A t the University Press,
1940.) 12s. 6d. net.*

Dennison, S. R. The Location of Industry  and the 
Depressed Areas. Demy 8vo. Pp. vii +216. (London : 
Oxford U niversity Press, 1939.) 10s. net.*

Einzig, Paul. Economic W arfare. Demy 8vo. Pp. x +151. 
(London : Macmillan and Co., L td., 1940.) 7s. 6d. net.* 

Gaines, Helen Fouché. Elem entary Cryptanalysis : a 
Study of Ciphers and their Solution. (Sponsored by the 
American Cryptogram Association.) Roy. 8vo. Pp. vii + 
230. (London : Chapman and Hall, L td., 1940.) 21s.net.* 

Glover, Capt. C. W. Civil Defence : a  Practical Manual 
presenting w ith W orking Drawings the Methods required 
for Adequate Protection against Aerial A ttack. Second 
edition, completely revised and enlarged. Demy 8vo. 
Pp. xviii +764 +74 plates. (London : Chapman and Hall, 
L td., 1940.) 36s. net.*

Hatfield, H. Stafford. European Science. (Published 
for the Orthological Institute.) Cr. 8vo. Pp. x ii i+152. 
(Cambridge : The Basic English Publishing Co., 1939.) 
3s. 6d. net.*

Holmstrom, J. Edwin. Records and Research in 
Engineering and Industrial Science : a  Guide to  the 
Production, Extraction, Integrating, Storekeeping, Cir­
culation and Translation of Technical Knowledge. Demy 
8vo. Pp. xii +302. (London : Chapman and Hall, Ltd.,
1940.) 15s. net.*

Richmond, Admiral Sir Herbert. The Naval Role in 
Modern W arfare. (Oxford Pam phlets on World Affairs, 
No. 26.) Cr. 8vo. Pp. 32. (Oxford : Clarendon Press ; 
London : Oxford University Press, 1940.) 3d. net.* 

Royal Society of London. Year Book of the Royal 
Society of London, 1940. (No. 44.) Demy 8vo. Pp. 323. 
(London : Royal Society, 1940.) 5s.*

Salvemini, Gaetano. H istorian and Scientist : an 
Essay on the N ature of H istory and the Social Sciences. 
Cr. 8vo. Pp. ix +203. (Cambridge. Mass. : H arvard 
University Press ; London : Oxford University Press,
1939.) 9s. Ы. net.*

Seaver, George. Scott of the Antarctic : a Study in 
Character. Demy 8vo. Pp. 194. (London : John Murray,
1940.) 10s. 6d. net.

Smythe, F. S. Edward W hymper. Med. 8vo. Pp. 256. 
(London : Hodder and Stoughton, L td., 1940.) 21s. net.

Soutar, George. N ature in Greek Poetry : Studies 
partly  Comparative. (Published for St. Andrews Univer­
sity.) Demy 8vo. Pp. xix +258. (London : Oxford 
University Press, 1939.) 10s. 6c/. net.*

Thompson, Sir D ’Arcy W. Science and the Classics. 
(St. Andrews U niversity Publications, No. 44.) Gl. 8vo. 
Pp. viii +264. (London : Oxford University Press, 1940.) 
5s. net.*

Wheeler-Bennett, John W. The Treaty of Brest- 
Litovsk and Germany’s E astern Policy. (Oxford Pam ph­
lets on W orld Affairs, No. 14.) New edition, revised and 
enlarged. Cr. 8vo. Pp. 39. (Oxford : Clarendon Press : 
London : Oxford University Press, 1940.) 3d. net.*
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William B. Wherry, Bacteriologist
B y M artin  F ischer. P p . x  +  293. (Springfield, 111., 
and  B altim ore, Md. : Charles C. T hom as ; L ondon : 
Baillière, T indall & Cox, 1938.) 27s. 
r ~ p H I S  is in  its  w ay a  qu ite  unique b iography  o f a 

i .  bacterio logist, W . B uchanan  W herry  (1875- 
1936), professor o f bacterio logy  an d  hygiene in  th e  
C incinnati College o f M edicine, b y  an  au th o r , P rof. 
M artin  H . F ischer, w ho w as h is su b jec t’s colleague 
an d  lifelong friend  an d  has a lready  earned  for h im ­
self d is tinc tion  in  b iographical lite ra tu re . T hough 
W herry ’s services to  bacterio logy  can  scarcely  be said  
to  have been o f an  o u ts tan d in g  n a tu re —-perhaps h is 
m ost im p o rtan t con tribu tions w ere his recognition , 
p rac tica lly  sim ultaneously  w ith  McCoy, o f bubonic  
plague am ong th e  g round  squ irre ls  o f C alifornia an d  
h is iso lation  for th e  first tim e  o f  B . tularense from  a  
hum an  case o f tu la ræ m ia  (W herry  an d  L am b , 1914) 
— he had  acquired in  th e  course o f h is career a s  a  
bacterio logist in M anila, C alifornia an d  M exico a  v ery  
varied  experience o f tro p ica l diseases an d  th e ir  
m ethods o f s tudy .

W herry  m u s t u n d oub ted ly  have  h a d  a  g rea t genius 
for friendship , and F ischer’s tr ib u te  to  h is fr ien d ’s 
life-work, based  as i t  is on th e  num erous le tte rs  th a t  
passed  betw een th e m  since college days, a n d  w ritten  
in th e  very  glowing te rm s em ployed b y  som e A m erican 
biographers o f scientific m en  b o th  liv ing an d  dead , is 
sure to  exert a  pow erful popu la r appeal. P e rh ap s th e  
m ost in teresting  po rtions o f th e  book are  those  th a t  
recount th e  life-sto ry  o f W herry ’s fa th e r, a  m issionary  
in In d ia  o f s tr ic te s t o rthodoxy , an d  o f h is m o ther, 
sisters a n d  b ro ther. L e tte rs  th a t  passed  betw een 
th e  p a ren ts  and  th e  son— for th e y  w ere all carefu lly  
preserved— th ro w  a  p e n e tra tin g  lig h t on th e  daily  
doings o f an  In d ia n  m issionary  and  th e  financial 
struggles th a t  seem ed alw ays to  be pressing. F o r  
these  revelations alone th e  book deserves a  w ide 
audience. I t  is b eau tifu lly  p roduced— it  rep resen ts 
in  fac t th e  la s t w ord  in  ty p o g rap h y — and num erous 
excellent pho tog raphs relieve i ts  300 pages o f  te x t .

The Anaerobic Bacteria and their Activities in Nature 
and Disease
A Subject B ibliography. B y  E liz ab e th  McCoy and  
L. S. McClung. Vol. 1 : C hronological A u th o r In d ex . 
Pp. xxiii +  295. Vol. 2 : S ub ject In d ex . P p . xi +  602. 
(Berkeley, Calif. : U n iv ers ity  o f C alifornia P ress ; 
London : C am bridge U n iv ers ity  P ress, 1939.) 50s. 
net.

TH E  m ateria l assem bled in  these  tw o volum es 
consists o f an  index to  th e  b ib liog raphy  o f a 

subject w hich is unusually  sca tte red . Spore-form ing 
and  non-spore-form ing species o f anaerobic  b ac te ria  
have come under review  a n d  10,500 orig inal artic les 
published up  to  th e  end  of 1937 a re  c ited . I n  vol. 1 
is found a  chronological lis t o f a ll th e  references 
arranged  a lphabe tica lly  under, th e  au th o rs ’ nam es ; 
com plete cross-reference en tries are  included  for each 
o f the  jo in t au tho rs  toge ther w ith  th e  fu ll ti t le  o f 
each paper, a  ta s k  involving app ro x im a te ly  120,000 
entries. Vol. 2 consists o f a  general sub jec t index , th e  
references again  being lis ted  chronologically  u n d er

th e  a u th o r ’s nam es ; in th is  volum e, how ever, th e  
ti tle  o f th e  pap er is n o t g iven b u t can  be ob ta in ed  by  
reference to  vol. 1 .

O n first inspection  th e  sub jec t index  ou tline  appears 
adeq u a te , b u t in  p rac tice  th e  in h e ren t difficulties o f 
th e  system  are  all too  qu ick ly  ap p a ren t. F o r exam ple, 
if  one desires to  know  th e  pub lished  w ork  concerning 
th e  p ro duc tion  o f Cl. welchii an tito x in , one tu rn s  to  
vol. 2 an d  finds u n d er th e  general head ing  o f “ A n ti­
to x in s” m ore th a n  400 en tries  on th e  general p rob lem  
o f a n tito x in  p ro duc tion  for an y  o f th e  anaerobes. 
F u rth e r , th e  absence from  vol. 2 o f th e  title s  to  papers 
com pels one to  refer for each e n try  to  vol. 1 ; obv i­
ously an  im prac ticab le  ta sk . I n  th e  absence o f a  m ore 
clearly  defined classification o f b o th  spore-form ing 
a n d  non-spore-form ing species, i t  is d ifficult to  see 
how th e  au th o rs  could have  overcom e th is  p rac tica l 
problem . I f  in  fu tu re  ed itions o f th is  w ork  vol. 1 
w as allow ed to  lapse and  rem ained  in  th e  archives 
as a  h is to rian ’s gu ide, a n d  th e  su b je c t-m a tte r  o f vol. 2 
w as expanded  to  include th e  ti tle  o f p ap e rs  th e  
d ifficulty  w ould, in p a r t ,  be solved a n d  our searchings 
sim plified. T he au th o rs  could  n o t h av e  hoped th a t  
th e  system  o f index ing  th e y  h ave  a d o p te d  w ould be 
generally  accep tab le  b y  all classes o f  w orkers, b u t 
th e y  m u s t be g ra te fu lly  th a n k e d  b y  research  w orkers 
and  h is to rian s alike for u n d e rtak in g  th e  form idable 
ta sk  o f collecting a n d  co lla ting  such diffuse m a te ria l.

Everyday Fare for Fitness
B y D r. S tan ley  B. W hitehead . P p . 166. (L ondon : 
Jo h n  L ane, T he B odley H ead , L td ., 1939.) 5s. n e t.

TH IS  li tt le  book, o f w hich th e  a u th o r  is an 
ad v o ca te  of m eatless fare , is d iv ided  in to  tw o 

p a rts . T he first deals w ith  w h a t he regards as th e  
m erits  an d  dem erits  o f eve ry d ay  food from  th e  
p o in t o f view  o f fitness. E v e ry d a y  m eals w hich  he 
considers su itab le  fo r th e  m an u a l w orker, b ra in  
w orker a n d  nervous ty p e  are  described, an d  tab les 
are  included  o f body-bu ild ing  foods, energy-provid ing  
foods, hea t-p roduc ing  foods, a n d  hea lth -p ro tec tiv e  
foods. T he second p a r t  co n ta in s m ore th a n  tw o 
h u n d red  recipes u n d e r th e  head ings o f b reak fas t 
dishes, salads, savouries, ro as ts  a n d  en trées, soups 
a n d  b ro th s, egg dishes, sw eets, pudd ings a n d  h ea lth  
d rinks am ong w hich alcohol finds no place.

P h y sic s

Rheology of Suspensions
A  S tu d y  o f D ila ta n c y  an d  T h ix o tro p y . B y  H ugo 
L ev in  R ôder. P p . x iv  +  86 . (A m ste rd am : H . J .  
P aris , 1939.)

DIL A T A N C Y  (the  O sborne-R eynolds phenom enon) 
h as p ro v ed  m ore difficult to  m easu re  q u a n ti­

ta t iv e ly  th a n  h as a n y  o th e r rheological anom aly , an d  
th e  a u th o r ’s fa ilu re  to  o b ta in  sa tis fac to ry  d a ta  for 
d ila ta n t system s w ith  a  m odified S to rm er v isco m eter 
is there fo re  n o t su rprising .

R o d er goes on to  describe a n  a p p a ra tu s  in  w hich  a 
sm all sphere, rig id ly  a tta c h e d  to  a  ca r d raw n  on ra ils  
b y  m eans o f  a  w eight, is sw ept th ro u g h  th e  m a te ria l
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to  be inves tiga ted . T he fric tion  o f th is  a rran g em en t 
is considerable, b u t in th e  case o f a  tru e  fluid th e re  
is sa tis fac to ry  p ro p o rtio n a lity  be tw een  th e  app lied  
w eigh t an d  th e  ra te  o f  shear if  a  c o n stan t fric tion  
te rm  is su b tra c te d  from  th e  w eigh t. A queous pastes 
o f q u a rtz  a n d  rice s ta rc h  give in itia lly  a  rise in  ra te  
o f shear as lo ad  is increased, b u t  finally  se ttle  to  a  
c o n s tan t ra te  in dependen t o f fu r th e r  loading. I n  
carbon  te trac lilo rid e , th e  sam e m a te ria ls  show  a 
th ix o tro p ic , in s tead  o f a  d ila ta n t behav iour, an d  
com parison  is m ad e  w ith  th e  th ix o tro p ic  p ropertie s 
o f p a in ts . I n  d ila ta n t system s, th e  m a te ria l ‘bu ilds 
u p ’ in fron t o f th e  shearing  bo d y  like snow  against 
a  snow -plough, a  phenom enon  sim ilar to  th a t  
described  b y  Jo rd a n  as occurring  in  th e  stra in in g  
o f m uscles. T he thes is  ends w ith  a  ra th e r  in adequa te  
su m m ary  o f selected  books an d  p apers  on th ix o tro p y  
a n d  d ila tan cy .

R ô d e r’s w ork  w ill be w elcom ed as m ak ing  definite 
p rogress to w ard s a  so lu tion  o f th e  im p o rta n t in d u s­
tr ia l  p rob lem  o f  th e  m easu rem en t o f d ila tan cy , b u t 
it  is to  be re g re tte d  th a t  th e  a u th o r  does n o t deal 
m ore ad eq u a te ly  w ith  earlie r w ork, th e  thesis giving 
th e  im pression o f h av in g  been w rit te n  som ew hat 
hastily . G. W . S. B.

Décharge électrique dans les gaz
P a r  P ro f. M arcel L ap o rte . (Collection A rm an d  Colin, 
Section  de physique , N o. 216). P p . 222. (P aris  : 
A rm an d  Colin, 1939.) 15 francs.

EL E C T R IC  d ischarge in  gases is th e  su b jec t o f th e  
new  volum e w hich P ro f. L ap o rte  h as  ad d ed  to  

th e  useful series o f m onographs pu b lish ed  b y  A rm and  
Colin. I t  is rem ark ab le  how  m u ch  in fo rm atio n  is 
co n ta in ed  in  each  o f these  sm all a n d  inexpensive 
books ; b o th  th e  ed ito r o f th e  Physics Section, 
M. Ch. F a b ry , a n d  th e  a u th o r  a re  to  be co n g ra tu la ted  
on  th is  ad d itio n  to  th e  collection. T he first six 
ch ap te rs  deal w ith  th e  ion iza tion  o f a  gas in  its  
various aspects, th e n  com e five ch ap te rs  on various 
form s o f  d ischarge, a n d  th e  la s t tw o  a re  concerned 
w ith  gas d ischarge tu b es  as sources o f ligh t, including 
w h ite  ligh t. H onou rs s tu d e n ts  o f physics w ould  do 
well to  s tu d y  th is  book.

Theory of Heavy Quanta
D oor F red e rik  Jo z e f  B elin fan te . P p . x i i+  126. 
(’s-C ravenhage : M artinus N ijhoff, 1939.)

SIN C E  1937, th e  evidence from  th e  s tu d y  o f cosmic 
ray s  h as increasing ly  p o in ted  to  th e  existence of 

a  p a rtic le  ab o u t a  h u n d red  tim es m ore m assive th a n  
th e  e lec tron , g iv ing  su p p o rt to  a  suggestion  o f 
Y u k aw a’s in 1935 th a t  th e  forces b ind ing  p ro to n s  an d  
n eu tro n s  to g e th e r in  a tom ic  nuclei m ig h t be con ­
nec ted  w ith  partic les  o f a b o u t th a t  m ass. Since 
Y u k aw a’s first p aper, m uch  th eo re tica l w ork  has been 
done a n d  th e  su b jec t h as  now  reached  a  stage  w hen  
a  general su rv ey  is possible. U n luck ily  th e  new  
p artic le  does n o t read ily  lend itse lf  to  d irec t lab o ra ­
to ry  investiga tion , an d  th e re  are  s till m an y  possible 
fo rm ula tions o f th e  th eo ry , all o f w hich have  to  be 
e lab o ra ted  u n ti l  fu r th e r  ind irec t com parison w ith  
experim en t is possible.

I t  is therefo re  n a tu ra l th a t  th is  t r a c t  should  deal 
m ain ly  w ith  m ath em atica l m ethods and  be m ore use­
fu l to  th e  th eo re tica l physic is t th a n  to  th e  experi­
m en ter. A ctually  th e  la t te r  w ill g e t even less from  
i t  th a n  w ould  h av e  been 'p o ssib le  h ad  th e  m ateria l 
been  m ore su itab ly  p resen ted . T he exposition  lacks 
conciseness, a n d  th e  discussion o f th e  p rac tica l con­
clusions from  th e  th eo ry  suggests w ide b u t ill-digested 
reading. T he m ath em atica l sty le  is n o t elegant ; too 
m an y  sym bols a re  in troduced , an d  equations w hich 
could  be w ritte n  m ore concisely confusingly cover h a lf 
a  page in  vec to r n o ta tio n  a t  a  stage w hen th is  is u n ­
necessary . A t th e  p resen t stage  of th e  th eo ry  i t  is o f 
course difficult to  choose th e  best m ath em atica l ap p a ra ­
tu s  ; th e  a u th o r  advoca tes th e  use o f “und o rs” , w hich 
are  expounded  in a  p re lim inary  chap te r.

P sy c h o lo g y

New Ways in Psychoanalysis
B y D r. K aren  H orney . P p . 313. (London : K egan 
P au l & Co., L td ., 1939.) 12s. 6d. ne t.

TH IS  book  is a n  a tte m p t to  evalua te  critically  
som e o f th e  m ain  assum ptions underly ing  th e  

F reu d ian  system . A fte r a  som ew hat verbose d is­
cussion, th e  a u th o r  a rrives a t  th e  conclusion th a t  
m ost o f these  assum ptions have  to  be d iscarded and  
o thers su b s titu te d  in  th e ir  stead .

T he a rg u m en t begins w ith  th e  assertion  th a t  
F reu d  w as too  m u ch  influenced b y  th e  m echanistic 
ph ilosophy  o f th e  n in e teen th  cen tu ry . H is theories 
o f fixation , regression, repetition-com pulsion , and  of 
th e  suprem e im portance  o f in fan tile  experience are 
ins tanced  as ty p es  o f m echan istic  ra th e r  th a n  of 
dialectic  th in k in g . A ccording to  F reu d , p resent 
m an ifesta tions o f neuro tic  behav iour are  n o t m erely 
conditioned  b y  th e  p as t, th e y  con ta in  no th ing  b u t 
th e  p a s t. T he m echanistic  biology o f F re u d ’s early  
days, according to  w hich evo lu tion  w as m erely a 
red is tr ib u tio n  o f ex is ting  elem ents, found in  his 
theo ries a  psychological expression. Likewise, 
h is tendency  to  view  psychic processes as pairs 
o f opposites appears  to  th e  au th o r  as an  expression 
o f th e  dualistic  th in k in g  p rev a len t in  th e  las t cen tury , 
w h ils t h is  no tio n  of behav iour as th e  d irec t derivative 
o f in s tin c tiv e  p a tte rn s  is regarded as w ithou t basis 
in  fact.

T he read e r w ill w elcom e th is  critical approach  to  
th e  sub jec t. H e w ill also welcome th e  new  stress 
upon  sociological a n d  cu ltu ra l influences in  fashioning 
hu m an  behav iour, for he  will find th is  in  accord  b o th  
w ith  cu rren t experim en ta l resu lts  in  th e  field o f con­
d ition ing  an d  w ith  th e  grow ing rea lization  am ong 
social psychologists th a t  th e  key  to  m o tiva tion  is to  
be sough t in  th e  n a tu re  o f th e  social env ironm ent 
ra th e r  th a n  in  in n a te  p a tte rn s  o f conduct. T h a t 
neurosis arises in  p a rtic u la r as a  resu lt o f th e  struggle 
to  cope w ith  a  hostile  com petitive  env ironm ent is 
p erhaps th e  m ost in te resting  p o in t ra ised  in  th e  book. 
T his belief is based  on th e  a u th o r’s assum ption  th a t  
th e  do m in an t h u m an  need is for secu rity— principally  
in th e  econom ic sphere.
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Laboratory Investigations into Psychic Phenomena
B y H erew ard  C arring ton . P p . 255 +  25 p la tes . 
(London : R id er & Co., n .d .) 15s. n e t.

TH IS  volum e is a  useful h an dbook  for those  
psychical researchers w ho w an t to  h ave  by  

th em  a  w ell-docum ented  a n d  fa irly  c ritica l accoun t 
o f th e  a tte m p ts  th a t  have been  m ade  to  b ring  so- 
called supernorm al phenom ena in to  th e  lab o ra to ry  
a n d  to  sub ject th em  to  te s ts  m ade  b y  in s tru m en ts  o f 
precision.

A fter a  b rie f h is to rica l in tro d u c tio n  th e  a u th o r  
continues b y  describing th e  resu lts  o f h is ow n ex p eri­
m en ts, w hich consisted  for th e  m ost p a r t  o f an  
investigation  o f th e  v a lid ity  o f th e  in s tru m en ta l te s ts  
w hich h a d  been devised  in  th e  p a s t . I t  is in  th is  
section  th a t  we m eet again  w ith  th e  ra th e r  p a th e tic  
a tte m p ts  to  d em onstra te  such alleged phenom ena as 
special h u m an  rad ia tions proceeding from  h an d s or 
eyes ; th e  effect o f th e  w ill on m a te ria l ob jects ; or 
som e so rt o f in s tru m en ta l com m unication  w ith  th e  
sp irit w orld. I n  h is experim ents, designed to  rep ea t 
th e  resu lts claim ed by  earlier en thusiasts , Mr. C ar­
ring ton  m e t w ith  b u t litt le  success, an d  he p o in ts  
o u t how , in  a  num ber o f cases, th e  prev ious resu lts  
m ay  have been due to  m echanical defects in  th e  
ap p a ra tu s  em ployed, fau lty  p rocedure d u rin g  th e  
experim ents, o r m ore sim ply  still to  a  false in te r­
p re ta tio n  o f th e  readings g iven b y  th e  various devices.

In  try in g  to  rep ea t m an y  o f  these  a tte m p ts  Mr. 
C arring ton  has done a  useful w ork, an d  th e  reco rd  
here p rin ted , even th o u g h  largely  negative  (and 
indeed because of it), w ill be found  to  be a  w holesom e 
corrective to  those  w ho follow in th e  p a th  o f  h is 
predecessors, an d  again  a tte m p t to  in troduce  dynam o- 
scopes, m agnetom eters, sthenom eters, vo lom eters an d  
th e  rest.

T e c h n o l o g y

Photography, its Principles and Practice
A M anual o f th e  T heory  an d  P rac tice  o f P ho tog raphy . 
B y  С. B. N eb le tte . T h ird  ed ition . P p . xi +  590. 
(London : C hapm an & H all, L td ., 1939.) 30s. ne t.

A L T H O U G H  pho to g rap h y  en te rs  v e ry  largely  in to  
all b ranches o f scientific research , m an y  

investigators have  only  th e  m ost ru d im en ta ry  know ­
ledge of th e  charac te ristics o f th e  m a te ria ls  w ith  
w hich th e y  w ork. No d o u b t m uch  tim e  a n d  troub le  
m igh t have been saved  h ad  th a t  in fo rm atio n  been  
available a t  th e  tim e  o f experim en t. T h is w ell-know n 
book—now in its  th ird  ed ition— is ju s t th e  k in d  o f 
m anual for a  scientific w orker w ho is n o t specially  
in terested  in  th e  th eo ry  o f ph o to g rap h y , b u t  w ho 
desires a p roper scientific accoun t o f a ll th e  processes 
o f pho tog raphy  in  order th a t  he m ay  use th e  to o l to  
th e  best possible advan tage .

The volum e deals w ith  every  phase o f p h o tog raphy , 
beginning w ith  th e  cam era  .and its  o p tica l system , 
emulsions, la te n t im age and  sens itom etry . T he w hole 
o f processing to  th e  finished p r in t is g iven in  de ta il. 
E ven  th e  less usual ty p es  o f p rin tin g  process are  
described in such a  m anner th a t  th e y  m ay  be p ra c ­
tised. Colour pho to g rap h y  is d ea lt w ith , b u t in  less

d e ta il. One v e ry  good fea tu re  o f th e  book is th e  
sy s tem  o f q u o ting  references. T he necessary  re fe r­
ences im m ed ia te ly  re lev an t to  th e  te x t  are  g iven, b u t 
in  ad d itio n  th e re  is on n ea rly  every  page a  series o f 
references to  general a rtic les so th a t  an y  g iven top ic  
m ay  be follow ed u p  in th e  pho tog raph ic  li te ra tu re . 
‘N eb le tte ’ is there fo re  a usefu l ad d itio n  to  th e  lib ra ry  
o f anyone hav in g  to  p rac tise  p h o to g rap h y  in  a  
scientific lab o ra to ry . I t  is no less useful to  th e  serious 
a m a te u r  p h o to g rap h er w ith  a  lim ited  know ledge of 
chem istry  an d  physics.

Theory and Design of Valve Oscillators
F o r R ad io  an d  o th e r F requencies. B y  D r. H . A. 
T hom as. (M onographs on E lec trica l E ngineering , 
Vol. 7.) P p . xv ii +  270. (L ondon : C hapm an  & H all, 
L td ., 1939.) 18s. ne t.

TH E  therm ion ic  va lve  occupies a  un iq u e  p lace in  
th e  field o f com m unication  engineering, in  w hich 

its  use in th e  g en era tio n  of oscillations is a  p a rtic u la rly  
im p o rta n t aspect.

T he p resen t m onograph  a im s a t  b ring ing  to g e th e r 
all th e  im p o rta n t w ork  w hich  h as been  done on valve  
oscilla to rs o f th e  u su a l ty p es . P a r tic u la r  a t te n tio n  is 
g iven  to  a  d e ta iled  th eo re tic a l exam in a tio n  o f  th e  
fac to rs w hich  affect th e  ch a ra c te r  o f th e  oscillation . 
H ere, th e n , one finds, a f te r  a  p re lim in a ry  su rvey  of 
fu n d am en ta l princip les, ch ap te rs  dev o ted  to  efficiency, 
w ave-form  a n d  frequency  o f  osc illa to r system s. In  
dealing  w ith  frequency , th e  tr e a tm e n t is v e ry  full. 
T he frequency  changes induced  b y  tim e  changes in  
th e  osc illa to ry  c ircu it itse lf  a re  g iven  th e  im portance  
th e y  deserve in  a  scientific p re se n ta tio n  o f  th e  
sub jec t. F in a lly , th e  question  o f  frequency  s ta b ility  
is su rveyed  in all its  ram ifications.

D r. T hom as has p resen ted  h is su b jec t in  a  clear 
an d  ordered  w ay . D ue to  h is ex p e rt know ledge, he 
is ab le  to  lay  b a re  th e  core o f  a  p rob lem  w ith  a  con ­
ciseness th a t  is adm irab le . T h is is a  book  w hich 
rad io  engineers, p a r tic u la r ly  those  on th e  research  
side, w ill find rea lly  helpful. L . J .

A Handbook on Ventilation, including Air Con­
ditioning
B y  P ercy  L . M arks. P p . v iii +  138 +  1 p la te . (L ondon : 
T he T echnical P ress, L td ., 1938.) 7s. 6cL. ne t.

TH IS  sh o rt tre a tise  is n o t concerned w ith  theories 
b u t confines itse lf to  estab lished  fac ts an d  usage 

and , in  som e cases, expresses th e  view s o f consu lting  
engineers a n d  m an u fac tu re rs  recognized as experts . 
T he a u th o r  has a d o p ted  a  d iscursive s ty le  and , a fte r 
p resen ting  th e  general considerations, goes on to  
describe th e  several m ethods em ployed in  various 
circum stances a n d  th e  fittings an d  m a te ria l used. 
O n th e  ac tiv ities  o f d ry  ro t som e valuab le  in fo rm ation  
is g iven, an d  th ere  is a  ch ap te r o f v en tila tio n  sugges­
tions for d ifferen t classes o f bu ild ings w hich  should  
p rove useful. W hile th e  book does n o t go n early  fa r 
enough in to  d e ta il to  co n stitu te  an  in dependen t guide, 
i t  w ould  m ake a va luab le  ad d itio n  to  a  m ore form al 
tex t-b o o k  b y  reason  o f th e  num erous p rac tica l ideas 
i t  con tains.
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Mathematics : Mechanics : Physics
G e o r g e  A l l e n  & U n w i n , L t d . The World and the 

Atom—C. Molier and E. Rasmussen (translated by G . C. 
Wheeler). Atoms in Action : the World of Creative 
Physics—George Russell Harrison. S tatistical Methods 
for Medical and Biological Students—Gunnar Dahlberg.

Ca m b r id g e  U n i v e r s it y  P r e s s . Odd Numbers, or 
Arithmetic Revisited—H erbert McKay. British Associa­
tion M athematical Tables, Vol. 8 : Number-Divisor 
Tables—J. W. L. Glaisher ; Vol. 9 : Table o f Powers. 
Electron Inertia  Effects—F. B. Llewellyn. Surface 
Tension and the Spreading of Liquids—R. S. Burdon. 
Magnetism and Very Low Temperatures—H. B. G. 
Casimir.

Ch a p m a n  & H a l l , L t d . Statistical Mechanics—Mayer. 
Seventh Summer Conference on Spectroscopy—edited by
G. R . H arrison. General Physics—R. B. Lindsay. 
Fundam ental Processes of Electric Discharge in Gases— 
L. B. Loeb. Tables for the Identification o f Molecular 
Spectra—R. W. B. Pearse and A. G. Gaydon. M athe­
matics of Statistics—John F. Kenney. The Fluorescence 
and Phosphorescence of Solids—Elemer Forbat. Practical 
Applications of Spectroscopy—H erbert Dingle.

E n g l is h  U n i v e r s it ie s  P r e s s , L t d . Physical Science 
in the Service of A rt and Industry—E. G. Richardson.

M c G r a w - H i l l  P u b l i s h in g  Co., L t d . Differential and 
Integral Calculus—R. R . Middlemiss. Statistical P ro­
cedures and their M athematical Bases—С. C. Peters and 
W. R . Van Voorhis. Survey of Mathematics—R. S. U nder­
wood and F. W. Sparks. The Modern Theory of Solids— 
F. Seitz.

M a c m il l a n  & Co., L t d . Interm ediate Practical 
Physics—T. M. Yarwood. Commercial Arithm etic— 
F. G. W. Brown.

M e t h t je n  & Co., L t d . The Physics of Blown Sand and 
Desert Dunes—R. A . Bagnold.

O x f o r d  U n i v e r s it y  P r e s s . A H istory of Geometrical 
Methods—J. L. Coolidge. The Theory of Group Characters 
and M atrix Representations of Groups—D. E. Littlewood. 
Electronic Processes in Ionic Crystals—N. F . M ott and 
R . W. Gurney.

S i r  I s a a c  P i t m a n  & S o n s , L t d . Modern Physics 
(Definitions and Formulae for S tudents)—E.E.W iddowson.

U n i v e r s it y  o f  L o n d o n  P r e s s , L t d . London M athe­
m atical Series, Book 1 : A rithm etic—R. T. Hughes ; 
Book 2 : Geometry—E. R . H am ilton and A. Page.

Engineering
D. A p p l e t o n -Ce n t u r y  Co., L t d . G etting Acquainted 

w ith Radio—Alfred Morgan.
C h a p m a n  & H a l l , L t d . Hydraulic Measurements— 

H erbert Addison. A ircraft Engines in Theory and Prac­
tice— A rthur W. Judge.

C o n s t a b l e  & Co., L t d . The Practical Design of Simple 
Steel Structures—David S. Stewart.

M cG r a w - H i l l  P u b l i s h in g  Co., L t d . Construction 
Planning and P lan t—Adolph J . Ackerman and Charles Н. 
Locher. Principles of Television Engineering—Donald G . 
Fink. A ircraft Instrum ents—George E . Irvin. Tele­
vision Broadcasting—Lenox R . Lohr. Radio Directing— 
Earle M cG ill . Mathematical Methods in Engineering— 
Theodor von K ârm ân and Maurice A. Biot. Electric 
D istribution Fundam entals—Frank  Sanford.

S i r  I s a a c  P i t m a n  & S o n s , L t d . Aero Engines for 
Pilots and Ground Engineers— O. Caudwell. E lectricity in 
Aircraft—Flight-Lieut. W. E. Crook. E lem entary Aero­
dynamics—Group-Capt. D. С. M. Hume. Protective Gear 
Handbook—A team  of Metropolitan-Vickers engineers. 
Power Steam Interconnection (Transmission Problems)—
H. Rissik. The Calculation of F au lt Currents in Electrical 
Networks for Circuit-Breaker Selection—R. T. Lythall.

Chemistry : Chemical Industry
D. A p p l e t o n -C e n t u r y  Co., L t d . Things a  Boy can 

do w ith Chemistry—Alfred Morgan.
E d w a r d  A r n o l d  & Co. Boilerhouse and Power Station 

Chemistry—W. Francis. Applied Chemistry for Engineers 
—E. S. Gyngell.

C h a p m a n  & H a l l , L t d . Organic Syntheses, Vol. 20— 
edited by C. F . Н . Allen. Introduction to Chemical 
Science—H atcher. Introductory College Chemistry—- 
Gordon and Trout. Chemical Computations and Errors 
—Crumpler and Yoe. Twelfth Report of Committee on 
Catalysis—edited by Burk. Pandemic Chemisty— 
H atcher. Chemicals of Commerce—Foster D. Snell and 
Cornelia T. Snell. Chemistry and Technology of Urea—
F. C. Wood. The Manufacture of Compressed Yeast—
F. G. W alter. Forensic Chemistry—H enry T. F. Rhodes. 
Starch and its Derivatives—J. A. Radley. Micro-Chemis- 
try —Janet W. Matthews and William F. Stephenson.

E n g l is h  U n i v e r s i t i e s  P r e s s , L t d . Modern Chemistry 
—В. C. Saunders and R. E . D. Clark.

M c G r a w - H i l l  P u b l i s h in g  C o ., L t d . Quantitative 
Analysis—H . S. Booth and V. R. Dammerell. Physical 
Organic Chemistry—-Louis P. H am m ett. Electronic 
Structure and Chemical Binding—Oscar K. Rice.

M a c m il l a n  & Co., L t d . An Introduction to  Chemistry, 
P art 1—A. C. Cavell.

O x f o r d  U n i v e r s it y  P r e s s . The Design of High 
Pressure P lant and the Properties of Fluids a t High 
Pressures—D. M. Newitt. Kinetics of Chemical Change 
—C. N. Hinshelwood.

Technology
D. A p p l e t o n -Ce n t u r y  Co., L t d . Modern Photo­

graphy : its Science and Practice—John R. Roebuck and 
H enry C. Staehle.

C a m b r id g e  U n i v e r s it y  P r e s s . The Economic History 
of Steel-Making—D. L. Burn.

C h a p m a n  & H a l l , L t d . Principles and Practice of 
Chromatography—translated from the German of L . 
Zechmeister by A. L . Bacharach. Non-Ferrous Foundry 
Practice—J. Laing and R . T. Rolfe. The Metallurgy of 
Deep Drawing and Pressing—J. Dudley Jevons.

E n g l is h  U n i v e r s it ie s  P r e s s , L t d . Teach Yourself 
Photography—Stanley W. Bowler.

M cG raw -H ill P u b l i s h in g  Co., L t d . The Alloys of 
Iron and Chromium, Vol. 2 : High Chromium Alloys—•
A. B. Kinzel and R. Franks. Elem entary Photography—- 
Gilford C. Quarles.

S i r  I s a a c  P it m a n  & S o n s , L t d . Wood Finishing : 
Staining and Polishing and Cellulose Wood Finishes— 
H . T. Davey. Steel Manufacture Simply Explained—Eric 
N. Simons and E. Gregory.

Astronomy
G e o r g e  A l l e n  & U n w i n , L t d . The Story of Astronomy 

—A rthur Draper and Marion Lockwood.
E n g l is h  U n i v e r s i t i e s  P r e s s , L t d . Life on Other 

Worlds—H. Spencer Jones. Teach Yourself Astronomy 
—Alan H unter.

W i l l ia m  H e in e m a n n , L t d . The Glass Giant of Palomar 
—D avid O. Woodbury.

G e o r g e  P h i l i p  & S o n , L t d . Philips’ Map of the Stars 
—designed by E. O. Tancock.

Meteorology : Geophysics
R o b e r t  H a l e , L t d . The W eather Eye—C. R . 

Benstead.
O x f o r d  U n i v e r s it y  P r e s s . Geomagnetism— S. Chap­

m an and J . Bartels.
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Geology : Mineralogy
A d a m  & C h a r l e s  B l a c k , L t d . A n  Introduction to the 

Study of Fossil P lants—John W alton.

Geography : Travel
В. T. B a t s f o r d , L t d . B ritish Hills and Mountains— 

J . H. B . Bell, E. F. Bozman and J . Fairfax-Blakeborough 
(British Heritage Series). South-Eastern Survey (Sussex, 
K ent and Surrey)—R ichard W yndham (Face of B ritain  
Series). Chiltem Country—H . J . Massingham (Face of 
Britain Series).

Ch a t t o  & W i n d u s . Helvellyn to  H im alaya—F. Spencer 
Chapman.

J . M. D e n t  & S o n s , L t d . Adventures of a  Mountaineer 
■—Frank Smythe. The Rough w ith the Smooth—Douglas 
D u ff.

V ic t o r  G o l l a n c z , L t d . The Geography of the W ar—- 
J . F. Horrabin (Tracts for the Times Series).

R o b e r t  H a l e , L t d . Five Miles High : the Story of an 
A ttack on the Second Highest M ountain in the World— 
edited by Robert H .  Bates. Cherry K earton’s Travels 
-—Cherry K earton. The Verge of W estern Lakeland— 
William T. Palmer. Memories of Many Lands—John 
Gibbons. Ten Years in the Congo—W. E. Davis. Sky 
Over Jungle—W. J . Makin. Feudal Island—Desmond 
Holdridge. The Orchid H unters—Norman Macdonald.

G e o r g e  G . H a r r a p  & C o ., L td .  To th e  L ost W orld 
-— P au l A . Zahl.

H o d d e r  & St o u g h t o n , L t d . Alpine Holiday—Frank 
S. Smythe. Himalayan Honeymoon-—Bip Pares. Arabian 
Waters—Alan Villiers. O.Z.Y.U.—Alain Gerbault.

H u r s t  & B l a c k e t t , L t d . Sahara Unveiled—Patrick 
Turnbull. Journey W estward : the Record o f a  Tour in 
the Welsh Marches—-William Ellis.

H u t c h in s o n  & Co., L t d . The World I  Knew—Louis 
Golding. Nine Pounds of Luggage—Maud Parrish. Ellis 
in Wonderland—Vivian Ellis. The Alps—Arnold Zweig. 
In Old Romania—Henry Baerlein.

J a r r o l d s  P u b l i s h e r s  (L o n d o n ), L t d . Peasant 
Europe—H . Hessell Tiltman.

J o h n  L o n g , L t d . I  Searched the W orld for D eath— 
Gordon Cooper. Dare to Live—Ida H urst. The Out 
Trail—Nevill A. D. Armstrong.

M a c m il l a n  & Co., L t d . The Complete Geography 
(Book 1 : The World ; Book 2 : The Americas)—Alys 
Mamour. An Introductory Geography—L. B. Cundall. 
On Old Routes of Western Iran—Sir Aurel Stein.

M e t h u e n  & Co., L t d . Once in Sinai : the Record of a 
Solitary Venture— J . М. C. Plowden. Unsentimental 
Journey—Nora Cundell. Companion into Hampshire—L. 
Collison-Morley. Australia : a Study of W arm E nviron­
ments and their Effect on British Settlement— Griffith 
Taylor.

J o h n  M u r r a y . W inter in Arabia—Freya Stark. In  
Sara's Tents—W alter Starkie. Deeds th a t Held the 
Empire : Exploration—A. D. Devine.

O x f o r d  U n i v e r s it y  P r e s s . The F irst M ate’s Log : 
being an Account of a Voyage to  Greece in the  Schooner 
Yacht Fleur de Lys  1939—-R. G. Collingwood.

G e o r g e  P h i l i p  & S o n , L t d . Loose L e a f  Revision 
Notes in Geography—L. B. Cundall and H . V. Janau.

U n i v e r s it y  o f  L o n d o n  P r e s s , L t d . The London 
Books of Discovery and Exploration, Book 1 : Heroes of 
Discovery ; Book 2 : Heroes of E xploration. The Golden 
Hind Geographies, Book 3 : The Gifts of the E arth— 
Leonard Brooks and Robert Finch. The British Isles— 
David L. Linton.

General Biology : Natural History 
Botany : Zoology

G e o r g e  A l l e n  & U n w i n , L t d . Evolution : the 
Modern Synthesis—Julian Huxley. Principles of Animal 
Biology—Lancelot Hogben.

D. A p p l e t o n -Ce n t u r y  Co., L t d . Voices from th e  
Grass—Julie Closson Kenly. Wonder Creatures of the 
Sea—-A. H yatt Verrill.

G . B e l l  & S o n s , L t d . Island Years— F. Fraser 
Darling.

C a m b r id g e  U n i v e r s it y  P r e s s . Fabrician Types of 
Insects in the H unterian Collection, Vol. 2—Robert A. 
Staig. Organisers and Genes—С. H . W addington. 
Evolution by Differentiation—J. C . Willis. A W aterhen’s 
Worlds—Eliot Howard.

J o n a t h a n  C a p e , L t d . Culture and Survival—-Guy 
Chapman. The Advance of the Fungi—E. C . Large.

C h a p m a n  & H a l l , L t d . P lan t Physiology—B ernard S. 
Meyer and Donald B. Anderson.

E n g l is h  U n i v e r s i t i e s  P r e s s , L t d . Teach Yourself 
Biology—М. E. P h i l l ip s  and L . E. Cox.

W i l l ia m  H e in e m a n n , L t d . A N a t u r e  Book—C ic e ly  
E n g le f ie ld .

H u t c h in s o n  & Co., L t d . Animal Neighbours of the 
Countryside—Joseph W harton Lippincott. Wildfowling 
w ith a  Camera—-Lorene Squire.

J a r r o l d s  P u b l i s h e r s  (L o n d o n ), L t d . Spring Flowers 
of the Wild—Edward Step. Summer Flowers of the Wild 
-—Edward Step. The H arvest of the Woods—-Edward Step.

H . K. L e w is  & Co., L t d . Insect Pests—-W. Clunie 
H arvey and H arry  Hill.

M cG r a w - H i l l  P u b l i s h in g  Co., L t d . H eredity and 
Social Problems—L . L .  Burlingame. Manual of Aquatic 
P lants—N. C. Fassett. The Invertebrates : Protozoa 
through Ctenophora—Libby H .  H yman. P lan t Micro- 
Technique—Donald A. Johansen. Biology in the Making 
-—E. E . Suyder.

M a c m il l a n  & Co., L t d . Animal Behaviour—J. A. 
L o e s e r .

M e t h u e n  & Co., L t d . The Story of the Dog and his 
Uses to  Mankind—Cecil G. Trew.

O x f o r d  U n i v e r s it y  P r e s s . Embryos and Ancestors 
—G. R. de Beer. The O rientation o f Animals : Kineses, 
Taxes and Compass Reactions—G. S. Fraenkel and D. L . 
Gunn. The New Systematics—edited by Julian  Huxley. 
Birds of the Grey W ind—E. A. Armstrong. Quetzal 
Quest—Victor Hagen and Quail Hawkins. Pompey was 
a  Penguin—Thomas W yatt Bagshawe.

S i d g w ic k  & J a c k s o n , L t d . A General Zoology of the 
Invertebrates—G. S . Carter.

U n i v e r s it y  o f  L o n d o n  P r e s s , L t d . A Second Book 
of Biology—Mary W. Phillips and Lucy E . Cox. Down 
N ature’s Byways : Adventures w ith Nomad the N aturalist 
—Norman F. Ellison. E lem entary Biology—Mary W. 
Phillips and Lucy E . Cox.

H. F . and G. W i t h e r b y , L t d . The H andbook of 
B ritish Birds, Vol. 4 : Cormorants to  Crane—H. F. 
W itherby, F. C. R. Jourdain, Norman F. Ticehurst and
B. W. Tucker. The Birds of South Africa—Austin 
Roberts.

Agriculture : Horticulture : Forestry
G e o r g e  A l l e n  & U n w i n , L t d . Talks on Vegetables 

and F ruits—С. H . Middleton.
D. A p p l e t o n -Ce n t u r y  Co., L t d . Gardening for Fun, 

H ealth  and Money—A. Frederick Collins.
В. T. B a t s f o r d , L t d . H o w  to  Grow Food—Doreen 

Wallace (Home-Front Handbooks).
A d a m  & C h a r l e s  B l a c k , L t d . B ritish Garden Flowers 

—Geoffrey Henslowe.
C o u n t r y  L i f e , L t d . Gardening for Beginners—E. T. 

Cook. Greenhouse Culture for Amateurs—E dith  Grey 
Wheelwright. Gardening made Easy—-E. T. Cook. The 
Gardener’s Handbook—T. C. Holmes and R. E . H ay. 
500 Gardening H ints— 500 Gardeners.

J . M. D e n t  & S o n s , L t d . A Garden Note-Book— 
Constance S p r y .

E n g l is h  U n i v e r s it ie s  P r e s s , L t d . Principles and 
Practice of Poultry H usbandry—Tom Newman. Grow 
your own Food Supply—-W. E .  Shewell-Cooper.

M c G r a w - H i l l  P u b l i s h in g  Co., L t d . Soilless Culture 
Simplified—Alex Laurie.

O x f o r d  U n i v e r s it y  P r e s s . Colonial Forest Adminis­
tration—the late R . S. Troup. Agriculture in Uganda— 
edited by J . D . Tothill. An Agricultural Testam ent—Sir 
A lbert Howard. Vegetable Growing in the Tropics— 
L. H. Saunders.
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Anatomy : Physiology
O x f o r d  U n i v e r s i t y  P r e s s . Problems of Nervous 

Anatomy—J. Boeke. The Growth and Developmental 
S tructure of the H um an Body—R. E . Scammon, w ith the 
collaboration of E d ith  Boyd.

R i c h  & C o w a n , L t d . Slimming for the Million— 
Eustace Chesser. Sex and its Urge—Eustace Chesser.

Anthropology : Archæology
D. A p p l e t o n -C e n t u r y  Co., L t d . We Called them 

Indians—Flora W arren Seymour.
B. T. B a t s f o r d , L t d . H ow  to  Look a t Old Buildings 

—Edm und Vale (Home-Front Handbooks).
C a m b r id g e  U n i v e r s it y  P r e s s . The Cat in Ancient 

E gypt— N. and B. Langton. The Swazi : an Ethnographic 
Account of the Natives of the Swaziland Protectorate— 
Brian Allen Marwick.

C h a t t o  & W i n d u s . Stone Men o f  Malekula, Vol. 1 : 
Vao—John Layard.

G e o r g e  G . H a r r a p  & Co., L t d . The Bible and 
Archæology—Sir Frederic Kenyon. Prehistory-—A. Vay- 
son de Pradenne. Religion in Prim itive Society— 
Wilson D. Wallis.

H o d d e r  & S t o u g h t o n , L t d . The Story of Jericho— 
John Garstang.

M cG r a w - H i l l  P u b l i s h in g  Co., L t d . The G r e a t  
Cultural T radition—R alph E . Turner.

M e t h u e n  & Co., L t d . More Rock Paintings in South 
Africa : from the Albany D istrict—D orothea F . Bleek. 
The Prehistoric Foundations of Europe : to  the Mycenean 
Age— C. F. C. Hawkes.

O x f o r d  U n i v e r s it y  P r e s s . The Iberians of Spain and 
their Relations w ith the Aegean W orld—Pierson Dixon. 
D ram a of Orokolo : the Social and Ceremonial Life of the 
Elema—F. E . Williams. The Nuer : a  Description of the 
Modes of Livelihood and Political Institu tions of a Nilotic 
People—E. E . Evans-Pritchard. Perachora : the Sanc­
tuaries of H era A kraia and Limenia (Excavations of the 
B ritish School of Archæology a t Athens, 1930-1933 : 
A rchitecture, Bronzes, Terra-cottas)—H um fry Payne and 
others. Lachish 2 : The Fosse Temple— Olga Tufnell,
С. H . Inge and Lankester H arding. African Political 
Systems—M. Fortes and E . E . Evans-Pritchard. The 
Phonetics of the K ikuyu Language—L. E. Armstrong. 
The E astern Sudanie Languages, Vol. 1—A. N. Tucker. 
Bibliography of South African Native Affairs—I. Schapera. 
The Transform ation of Islamic Society : a  Study of the 
Im pact of W estern Civilization on Moslem Culture in the 
N ear E ast, Vol. 1 : Islamic Society in the Eighteenth 
Century—H . A. R . Gibb and H arold Bowen.

C. A. W a t t s  & Co., L td . Jocasta’s Crime— Lord Raglan 
(Thinker’s Library). A Short H istory o f Sex-Worship—• 
H. Cutner.

Philosophy : Psychology

G e o r g e  A l l e n  & U n w i n , L t d . Freedom and Culture 
—John Dewey. Theism and Cosmology (The Gifford 
Lectures on N atural Theology given in the  University of 
Glasgow, 1939)—-John Laird. The Idea of the Soul in 
W estern Philosophy and Science—William Ellis. Studies 
in the Relationship of Islam  and Christianity—Lootfy 
Levonian. Living Religions and a W orld F aith—William 
E rnest Hocking. Holy Images—Edwyn Bevan. The 
Toddler a t  Home—Mary Chadwick. The Child’s Work 
w ith M aterials—Charlotte Bühler.

D. A p p l e t o n -Ce n t u r y  C o ., L t d . Social Psychology— 
Charles Bird.

Ca m b r id g e  U n i v e r s it y  P r e s s . The Architecture of 
the Intelligible Universe in the Philosophy of Plotinus—
A. H . Armstrong. A ristotle on Friendship—edited by G. 
Percival.

E n g l is h  U n i v e r s i t i e s  P r e s s , L t d . Teach Yourself 
Psychology—Arnold Bellwood.

F a b e r  & F a b e r , L t d . The Serial Universe Simplified 
—J. W. Dunne.

J a r r o l d s  P u b l i s h e r s  (L o n d o n ), L t d . Common- 
Sense and the Adolescent—E thel Mannin. Common- 
Sense and the Child—Ethel Mannin. The Meaning of 
Psycho-Analysis—M artin W. Peck. Motives of Conduct 
in Children—Alice Hutchinson. The New Psychology and 
the Teacher—C. Miller. —

J o h n  L a n e  T h e  B o d l e y  H e a d , L t d . Peculiarities of 
Behaviour—Wilhelm Stekel (translated from the German 
by Jam es S. Van Teslaar). Impotence in the Male : the 
Psychic Disorders of the Sexual Function in the Male— 
Wilhelm Stekel (authorized English version from the third 
German edition). The Riddle of Woman : a Study in the 
Social Psychology of Sex—Joseph Tenenbaum.

M cG r a w - H i l l  P u b l i s h in g  Co., L t d . Experience in 
S tudent Teaching—Raleigh Schorling. Psychology in 
Education—H erbert Sorenson. Principles of Guidance—-
E. G . Williamson and М. E. Ham. The Education of 
Exceptional Children—Arch O . Heck. Criminal Behavior 
—WTalter C. Reckless.

O x f o r d  U n i v e r s it y  P r e s s . Plato’s Method of 
Dialectic—Julius Stenzel. An Introduction to Hegel—
G. R . G. Mure. Measuring Intelligence of Indian Children 
—V. V. K am at. Text-Book of Psychiatry—D. K. 
Henderson and R. D. Gillespie.

S i r  I s a a c  P it m a n  & S o n s , L t d . Correcting Nervous 
Speech Disorders—Mabel Farrington Gifford.

G e o r g e  R o u t l e d g e  & S o n s , L t d . The Rape of the 
Masses : the Psychology of Totalitarian Propaganda— 
Serge Tchakotin (translated from the French by E. W. 
Dickes). The Integration of the Personality— Carl G. 
Jung. The Place of Value in a  World of Facts—- 
Wolfgang Kohler. Philosophy and Language—Friedrich 
Wraismann.

C. A. W a t t s  & Co., L t d . The Man versus the State— 
H erbert Spencer (Thinker’s Library). The World as I 
See I t— Albert Einstein (Thinker’s Library). Psychology 
and W ar—D. W. Harding. Ideals and Illusions—L. Susan 
Stebbing. The H um an Mind—Alfred Hook.

Bacteriology : Hygiene

H . K. L e w is  & Co., L t d . Elem entary Bacteriology and 
Im m unity for Nurses—S. F . Marshall.

M a r t i n  Se c k e r  & W a r b u r g , L t d . The Conquest of 
Bacteria—F. Sherwood Taylor.

O x f o r d  U n i v e r s it y  P r e s s . Industrial Hygiene— 
edited by A nthony J .  Lanza. Mosquito Abatement for 
H ealth  and Comfort—William Brodbeck Herms and 
Harold Farnsw orthy Gray.

Miscellany

D. A p p l e t o n -C e n t u r y  C o ., L t d . Stories of Useful In ­
ventions—S. E. Form an. Science w ith Simple Things— 
Raym ond F. Yates. Experim enting a t Home w ith the 
Wonders o f Science—Eugene Hodgdon Lord.

W. & R . C h a m b e r s , L t d . Chambers’s Technical 
Dictionary—edited by C . F. Tweney and L . E. C . Hughes.

C h a p m a n  & H a l l ,  L t d .  Advanced Readings in 
Chemical and Technical German—J. T. Fotos and R. N. 
Shreve.

W il l ia m  H e in e m a n n , L t d . A Century of Science— 
F. Sherwood Taylor.

M cG r a w - H i l l  P u b l i s h in g  Co., L t d . Genius in the 
Making—H erbert Carroll. W riting the Technical Report 
—J. R . Nelson. The A rts and Man—Raymond S. Stites. 
Industrial Design—H arold Van Doren.

M a c m il l a n  & Co., L t d . Berkeley Moynihan : Surgeon 
■—Donald Batem an. Religion in Science and Civilization 
—Sir R ichard Gregory. Social Relations of Science— 
J . G. Crowther. In troductory  Applied Science, P art 2—
H . B. Brown and S. Jones.

M e t h u e n  & Co., L t d . General Science, P art 2—J. C. 
P la tt, F reda Jones and J . H . Hopkinson.

O x f o r d  U n i v e r s it y  P r e s s . Military Science To-day 
—Lieut.-Col. Donald Portw ay (Pageant of Progress 
Series).

P R IN T E D  IN  GREAT BRITAIN BY F IS H E R , K N IG H T  AND C O ., L T D ., ST. ALBANS.
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Recent

HAVELOCK ELLIS’s
AUTOBIOGRAPHY

My Life
“I  have been a  dream er and  an  a rtis t,  a  great dream er for 

th a t  is easy, n o t a  great a rtis t for th a t  is hard , b u t s till always 
an  a rtis t, whether in  the  m inor a r t  o f w riting, or th e  greater a r t  
o f comprehending, or the  supreme a r t  o f living, wherein i t  is 
something to  have tried  even if  one fails. So th a t  if  I  am  often 
sad—for the  a r t  o f living is finally the  a r t  o f loving, in which one 
becomes a  m aster too  late— I am  always con ten t.”

From the author's Preface.

“ An intensely interesting docum ent,”  says The Times, which 
will be o f special in terest to  scientific readers.

542 pages, 8 plates. 15s. ne t

41 PSYCHOLOGY OF SEX , th e  one volume synthesis o f his 
chief work, is still the  m ost au tho rita tive  in troduction  to  the  
subject. Published in 1933, i t  is now in  its  fifth large printing.

Prospectus available. 12s. 6d. ne t 
Ц SEX IN  R ELATION TO SOCIETY, first issued in 1937, is 
a  completely revised and up-to-date version o f the  m ost im por­
ta n t  volume o f the  famous Studies (VI), now presented fo r a 
wider public. Prospectus available. 12s. 6(Z. net

Scientific Books
W . R. FEARON. M.A., Sc.D., M.B., F.I.C. 
Introduction to Biochemistry

♦  This new second edition, greatly  enlarged and 
thoroughly revised throughout, now includes 
m aterial no t hitherto  available in English. I t  
claims the  a tten tion , n o t only o f students, bu t 
all who are interested in the  chemical interpretation 
of the facts o f life. Prospectus available. 17s. Ы . net

GEORGES LAKHOVSKY 
The Secret of Life

★  The famous French engineer-physicist here 
explains his theories concerning cosmic rays and 
the  radiations o f living beings, throw ing new 
light on such subjects as in stinc t in anim als, the  
m igration o f birds, dowsing, and  disease in p lants 
and anim als. W ith rem arkable photographs.

10s. 6Й. n e t

DAVID FORSYTH, M.D., D.Sc., F.R.C.P. 
How Life Began

^  A speculative study  in m odern biology, in 
which the  au tho r advances some interesting new 
ideas on heredity and  environm ent, th e  evolu­
tionary  process, the  struggle for existence, the 
diversity and  variation o f species and the  genesis 
of life on th e  earth . 5s. net

ISABEL EMSLIE H U TTO N , M.D. 
Mental Disorders in Modern Life

★ A contribution to  m ental hygiene propaganda, 
and v irtually  a  textbook o f psychiatry for the 
non-medical reader.' “ H er book is sensible, lucid, 
informative and encouraging. I t  is the  so rt of 
book th a t  will do an  immense am ount of good.”—• 
Daily Telegraph. New cheap edition, 3s. 6d. ne t

D AVID O. W O O D B U R Y
The Glass Giant of Palomar

^  An engineer o f long train ing  and experience 
describes the  inception, building and  purpose of 
the  w orld’s greatest telescope, together w ith  a 
background o f astronom y, in non-technical 
language. F ully  illustra ted , 18s. ne t

С. E. WHEELER, M.D., B.S., B.Sc.
The Principles and Practice of 
Homoeopathy

★  The m ost au thorita tive  presentation for p ro ­
fessional and  o ther enquirers, showing th a t  a 
knowledge o f homoeopathy is essential for a  full 
understanding o f the  orthodox curative methods. 
F ull descriptions of some 30 o f th e  principal 
remedies in the  Materia Medica are given. Pros­
pectus available. 15s. ne t

In  preparation

J. E. R. M cD O N AG H, F.R.C.S.
The Universe Through Medicine

^  The au th o r has been recognized as one o f our 
m ost distinguished research workers on the  nature 
and  cause o f disease. This book, his m agnum 
opus, clarifies and  advances the  work o f nearly 
40 years, and  its  im portance will be realized not 
only in  the  field o f m edicine, b u t in every branch 
of physics and  chem istry affecting vegetable and 
anim al life. He is led to  an  exam ination o f some 
fundam ental conceptions, m etaphysical as well as 
scientific, which open up new and  far-reaching 
lines o f though t. 384 pages. 25s. n e t

pse* The publishers are preparing a  special p ro­
spectus which they  will be glad to  send to  N a t u r e  
readers on application.

HEINEMANN 99 GREAT RUSSELL ST. LONDON WCl
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В L А С К I E
Heat and 

Thermodynamics
By J. K. ROBERTS

Assistant Director of Research in Colloid Science. 
U niversity of Cambridge 

Third edition, revised. 
xvi + 488 pp., w ith 152  figures. 22s. 6d. net 

This work gives an adequate account, both theoretical and 
experimental, of the science of H eat and Thermodynamics 
in its present state.

Introductory 
Quantum Mechanics

By VLA D IM IR  ROJANSKY, Ph.D.
Professor of Physics, Union College, Schenectady, N.Y.

xii + 544 pp. 22s. 6d. net 
A book for Honours or Postgraduate students of Physics ; 
also research and industrial physicists and chemists who 
need quantum  theory bu t who missed it in their early 
training. Though entitled "In troductory” there is very 
little om itted of even the most advanced theory of quantum  
mechanics.

Meteorology
An Introductory Treatise

By A. E. M. GEDDES, O.B.E., M .A., D.Sc., 
F.R.S.E.

Lecturer in N atural Philosophy in the University of 
Aberdeen 

Second edition, revised. 
xx +  400 pp., w ith 4 coloured plates, 12  half tones, 

103  figures, 1 1  charts, and 29 tables. 2 1s. net

Blackie's Tracts 
on Recent Physics
The W a v e  N a tu re  of the Electron. By G. К . T.

Conn, M.A., B.A. 3s. 6d. net.

The N a tu re  of the A to m . By G. К. T. Conn, M.A.,
B.A. 3s. 6d. net.

The N a tu re  of Crystals. By A. G. W ard, B.A., 
Scholar of Trinity  College, Cambridge. 3s. 6d. net.

В LACKIE A N D  S O N  L IM IT E D
50 O L D  B A IL E Y , L O N D O N ,  Е .С .4

17 S T A N H O P E  S T R E E T , G L A S G O W , C .4

J U S T  R E A D Y . A unique work involving great 
labour and research, and one which it is believed will 
be welcomed by chemists, engineers and sanitary 
authorities generally, and specialists engaged in 
various industries.

Royal 8vo. E xcellently produced. 236 pages, 
copiously illustrated  by line draw ings and 
photographic plates. 30s. net.

W ATER 
T R E A T M E N T

A  C O M P R E H E N S IV E  T R E A T I S E  ON T H E  
T R E A T M E N T  O F W A T E R  FO R  A L L  
P U R P O S E S  A N D  E F F L U E N T S  P U R IF IC A ­

T IO N

STERILISATION, COAGULATION, 
FILTRATION, STORAGE OF INDUSTRIAL 

AND DOMESTIC. WATER.

G. V. JAMES, M.Sc., F.l.C.
M em ber of the Society of Public Analysts.

TH E T E C H N IC A L  PRESS LTD.
5 AVE M ARIA LANE, LUDGATE HILL, E.C.4

D I A L E C T I C S  
O F  N A T U R E

by

F r e d e r ic k  E ngels
Preface and Notes by

*1. U. S. H a ld an e, F.it.s.
who says :

“ I . . .  w elcom e wholeheartedly 
the publication of an English  
translation of ‘D ialectics of 
N ature’ and hope that future 
generations of scientists will 
find that it helps them  to 
elasticity  of thought.”

The application of dialectics to the problems 
of science.

C r.8vo. 400 pp. 1 5 / - net.

L A W R E N C E  &  W I S H  Л И Т
LTD.

3  P a r t o n  S t . ,  L o n d o n , W . C . l
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SCIENTIFIC BOOKS
Established

1844
H. K. LEWIS & Co. Ltd.

PUBLISHERS A N D  BOOKSELLERS
FOB GOOD 
SERVICE

BOOKS IN EVERY BRANCH OF MEDICINE AND SURGERY conveniently arranged under the 
various subjects. (Ground Floor)

BOOKS IN GENERAL AND TECHNICAL SCIENCE 't 
AN UNEQUALLED SELECTION OF BOOKS IN EVERY DEPARTMENT OF

SCIENCE, TECHNOLOGY, MANUFACTURES, MATERIALS, CHEM-1 ,l7. . ™ . 
ISTRY, PHYSICS, PSYCHOLOGY, etc. Classified Catalogues on request. ^ irst ^ oor) 

FOREIGN BOOKS (Medical and Scientific).
OSTEOLOGY, ANATOMICAL MODELS, DIAGRAMS, etc.

A visit of inspection by all interested in the literature of the Sciences is cordially invited.
Careful and prompt attention to orders and inquiries from any part of the world.

Books sent on approval, or by C.O.D. (where in practice) when desired.

SCIENTIFIC 
LENDING LIBRARY

Annual Subscription, Town or Country, 
bom  One Guinea

The LIBRARY is useful to SOCIETIES and 
INSTITUTIONS, and to  those engaged on 
SPECIAL RESEARCH W ORK. The Library 
includes all Recent and S tandard W orks in all 
branches of Science and Technology.

Full Prospectus on Application. 
EXCHANGE ROOM AND IN QU IRIES

(Ground Floor)
READING AND W RITING ROOM (First Floor)
NEW  BOOKS AND NEW  EDITIONS are added 
to the L ibrary and are available to  Subscribers 
IMMEDIATELY ON PUBLICATION. Only the 
latest revised editions are supplied.

CATALOGUE OF T H E  LIBRARY, revised to
December, 19 37 , containing upwards of 20,000 
titles arranged under A uthors’ names in alpha­
betical order (550 pp.), and a Classified Index of 
Subjects and Authors (156  pp.), demy 8vo., 16 s. 
net (to Subscribers, 8s.).
BI-MONTHLY LIST OF NEW  BOOKS AND 
NEW  EDITIONS is issued free to  all Subscribers 
and Bookbuyers regularly.

The Comer of Gower Street and Gower Place, W .C.i 
Adjoining University College and Hospital.

UND ERGROUND : EUSTON SQUARE OR W A RREN  S T R E E T  
B U S E S :  EUSTON ROAD OR TOTTENHAM  COURT ROAD

S T A T IO N E R Y  D E P A R T M E N T :
Medical, Scientific and General. Loose-leaf Note Books,

Record Cards, Filing Cabinets, Card Indexes, etc. (Ground Floor and Basement)

SECO ND-H AND BOOKS A T  140 GOW ER S T R E E T
Large stock of Medical and Scientific Books. Out-of-print and scarce medical and 
scientific works. History and progress of Medicine and Science—Catalogues on 
application. Books not in stock sought for and reported when found, free of charge.

NINETY-SIX YEARS’ SERVICE TO THE SCIENTIFIC PROFESSIONS
An Illustrated Booklet—“ Respice-Prospice” —on the growth of the business, free on application.

LEWIS'S

General Postal Address for all Departments:

H. K. LEWIS & Co. Ltd., 136 GOWER STREET, LONDON, W.C.I
Telegrams: Publicavit, Westcent, London. Telephone: EUSton 4282 (5 lines)
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Recent books on ..........
Physics and Mathematics

Mr Tompkins 
in Wonderland

S t o r i e s  o f  c ,  G ,  a n d  h .
By G. G A M O W

Illustrations by John Hookham. 7/6

Rutherford. в у a . s . e v e

Foreword by Earl Baldwin
18 plates. 21/-
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Sir Benjamin Baker, F.R.S. (1840- 1907)
I t  is ju s t fifty  years  ago th is  m o n th  since th e  

fam ous F o rth  B ridge w as opened an d  a  h u n d red  
years ago since one o f its  designers, S ir B en jam in  
B aker, w as born . T he son o f B en jam in  B aker o f 
Carlow, Ire land , S ir B en jam in  w as bo rn  in  S om erse t­
shire on M arch 31, 1840, a n d  a t  th e  age o f  six teen  
w as appren ticed  a t  th e  N e a th  A bbey  Iro n  W orks, 
South  W ales. A t th e  age o f tw e n ty  he en te red  th e  
em ploy o f a civil engineer in  L ondon an d  tw o  years 
la te r began his long association  w ith  Sir Jo h n  Fow ler 
(1817-98), w ho w as th e n  engaged  on th e  constru c tio n  
o f th e  first p a r t  o f th e  L ondon U nderg round  R ailw ay . 
B aker first gained recognition  b y  a  series o f a rtic les  
in Engineering  in  1867 on “ L ong-Span  B ridges” . 
T his series w as followed b y  o th e rs  on beam s, b rick ­
w ork an d  u rb an  railw ays. I n  th e  ’seventies p lans 
had  been d raw n  u p  b y  Sir T hom as B ouch for a 
bridge over th e  F ir th  o f F o rth , b u t th e  fa ilu re  of 
his T ay  B ridge led to  a  reconsidera tion  o f  th e  
scheme.

In  1881 th e  railw ay  com panies in te rested  requested  
th e ir  consu lting  engineers T . E . H arrison , W . H . 
B arlow  an d  Fow ler, w ith  w hom  B aker co llabora ted , 
to  rep o rt on th e  feasib ility  o f  a  bridge over th e  
F o rth , an d  th e  ty p e  o f bridge. T he rep o rt recom ­
m ended a  can tilever bridge w ith  a  cen tra l su p p o rted  
g irder, a  ty p e  first ad eq u a te ly  tr e a te d  by  B aker in  
h is artic les o f 1867. T he g rea t w ork  w as begun  in  
1883 an d  com pleted  in  1890, B aker th e n  receiv ing 
th e  honour o f  kn igh thood . T he second g rea t w ork 
for w hich B aker w ill be rem em bered  is th e  A sw an 
I lam  on th e  R iv er N ile, 6,400 ft. in  leng th , carried  
o u t in  th e  years 1898-1902 a t  a cost o f £3,250,000. 
H e w as consu lted  regard ing  m an y  p ro jec ts  b o th  a t  
hom e and  ab road , ac ted  as a n  a rb itra to r , an d  served 
on m an y  com m issions an d  com m ittees. H e  w as 
elected fellow o f th e  R oyal Society  in  1890, and  
served as p residen t o f th e  In s titu tio n  o f Civil E n g in ­
eers in  1895. H e d ied un m arried  on M ay 19, 1907, 
and  w as buried  a t  th e  v illage o f Id b u ry  in  th e  Cots- 
wolds. Two years la te r  a  m em orial w indow  to  h im  
was erected  in th e  n o rth  aisle o f W estm inste r A bbey .

Substitutes for Imported Fuels
I n  th e  H ouse o f Com m ons, on M arch 20, Mr. 

Geoffrey L loyd, S ecretary  for M ines, s ta te d  th a t  S ir 
H aro ld  H a rtle y  h ad  been ap p o in ted  h o n o ra ry  ad v ise r 
on th e  developm ent o f hom e-produced  fuels. A  
num ber o f leading rep resen ta tives o f in d u s try , fin ­
ance, an d  techn ica l science, u n d e r th e  chairm ansh ip  
o f Sir W illiam  B ragg, haï!" been asked  to  m ake  a  
rap id  su rvey  o f th e  su b jec t in  th e  lig h t o f w ar con­
d itions, and  w ith in  a m o n th  th is  a u th o r ita tiv e  body  
com pleted  its  survey . On its  recom m endations th e  
following six specific p rob lem s are  being in v es tig a ted  
sim ultaneously  : ( 1 ) th e  p ro duc tion  o f oil from  coal

b y  sy n th e tic  processes, u n d e r th e  cha irm ansh ip  o f  
Sir W illiam  Jo w it t  ; (2) th e  p ro d u c ts  o f low -tem pera- 
tu re  carbon iza tion , u n d e r L o rd  H en ley  ; (3) th e  
liqu id  p ro d u c ts  o f h ig h -tem p era tu re  carbon iza tion , 
u n d e r M r. D avidson  P r a t t  ; (4) a lte rn a tiv e  fuels for 
in te rn a l com bustion  engines, u n d e r V iscoim t R id ley  ; 
(5) th e  developm ent o f  th e  use o f colloidal fuel, u nder 
M r. Irv in e  G eddes ; an d  (6 ) th e  m ore efficient use o f  
fuel generally , u n d e r Sir C lem ent H ind ley .

A  re p o r t h a s  a lread y  been  received, M r. L loyd  
said , on th e  recovery  o f benzole. T h is  ind ica tes  th a t  
a lre ad y  a d d itio n a l crude  benzole is be ing  recovered  
a t  th e  e s tim a te d  ra te  o f 15,000,000 gallons a  y ea r, 
a n d  th a t  an  ex tension  o f v o lu n ta ry  effort shou ld  
secure a  fu r th e r  12,000,000 gallons a  year. A  su rv ey  
h as also  been com pleted  w hich  show s how  o u r p ro ­
d u c tio n  o f  ta r ,  creosote, a n d  p itc h  can ta k e  th e  p lace 
o f  im p o rted  fuel oil an d  b itu m en  to  th e  e x te n t o f  
som e 300,000 to n s  in  th e  cu rren t year. M r. L loyd  
s ta te d  in conclusion th a t  ac tion  a lread y  ta k e n  on th e  
basis o f rep o rts  received w ill resu lt in ob ta in in g  in 
th e  cu rren t y ea r som e 32,000,000 gallons o f su b ­
s t itu te s  for im ported  oil.

Economic Aspects of War
T h e  econom ic aspec ts o f w ar a re  ab ly  d iscussed  

b y  Mr. G. C row ther in a n  O xford  P a m p h le t on W o rld  
A ffairs (O xford : C larendon Press. 3tf. n e t) , en title d  
“ T he Sinews o f  W a r” , in  w hich  he  m a in ta in s  th a t  
w ar is now  an  in d u s tria l p roposition , be ing  m ore 
influenced b y  th e  science o f  econom ics th a n  b y  th e  
a r t  o f  s tra teg y . T he dem an d  o f w ar for th e  w hole 
o f  a  n a tio n ’s in d u s try  a n d  w ea lth  h as  g iven  an  
im m ense a d v an ta g e  to  th e  rich  c o u n try . L im itin g  
h im se lf to  th e  question  o f  m en  a n d  m a te ria ls , Mr. 
C row ther com pares th e  resources o f  m an-pow er a n d  
m a te ria ls  av a ilab le  to  th e  A llies a n d  to  G erm any. In  
a lm ost ev ery  respec t th e  A llies h ave  an  overw helm ing  
ad v an ta g e , an d  our ad v an ta g e  in  m an -pow er w ill 
increase th e  m ore G erm any  succeeds in  m ak in g  h e r  
raw  m ate ria ls  a t  hom e. To w in th e  W ar, how ever, 
even  w ith  th ese  ad v an tag es, econom ic m ob iliza tion  
is essen tia l. W e m u s t keep  th e  seas open  to  ou r tr a d e  
w hile closing th e m  to  th e  enem y ; we m u s t p rev en t 
th e  enem y from  o v er-runn ing  our in d u s tria l a reas  o r 
bom bing  th e m  o u t o f  ex is tence  before  th e y  co n v ert 
ou r ad v an tag es  o f m an-pow er a n d  m a te ria ls  in to  a  
m ilita ry  su p erio rity . W e m u st also  p reserve  our 
a b ility  to  p a y  for im p o rts  b y  m a in ta in in g  a n d  
increasing o u r ex p o rt trad e s , a n d  be  p rep ared  to  
reduce to  th e  m in im um  th e  am o u n t o f m an-pow er 
a n d  m a te ria ls  consum ed for pu rposes o th e r th a n  w ar. 
F in a lly , we m u s t be energetic  an d  speedy  in  organizing  
th e  tra n sfe r  b o th  o f m en  a n d  m a te ria ls  in to  th e ir  
w ar-tim e  jobs. I n  lay ing  dow n p rogram m es o f w a r 
p rod u c tio n , we m u s t be co n ten t w ith  n o th in g  sh o r t 
o f th e  m ax im u m  th a t  is p h y sica lly  possible.
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Tuberculosis and War
I n  a  recen t p ap e r on th is  su b jec t (P aris m éd., 1, 

52 ; 1940), D r. E . R is t, o f  P a ris , rem ark s th a t  w ar 
favours th e  ex tension  a n d  ag g rav a tio n  o f tubercu losis 
n o t on ly  in  belligeren t n a tio n s  b u t also in  n eu tra l 
coun tries, ow ing to  th e  econom ic d is tu rb an ce  caused 
b y  th e  b lockade, th e  scarc ity  o f  ind ispensab le  artic les 
due  to  th e  d es tru c tio n  o f  m erch an t sh ipp ing  an d  th e  
h indrances o f  a ll k inds offered to  th e  tr a n sp o r t o f 
goods b y  lan d  a n d  sea. D u rin g  th e  W ar o f 1914-18, 
th e  m o r ta l ity  cu rve from  tubercu losis, w hich  h a d  
fallen  from  1900 to  1914, rose sh a rp ly  from  1915 
to  1918, a n d  d id  n o t decline again  u n ti l  a f te r  th e  
conclusion o f peace. A m ong th e  num erous causes of 
a n  increase o f endem ic tubercu lo sis in  w ar-tim e , one 
o f  th e  m o s t serious is th e  rap id  an d  w holesale ev acu a ­
tio n  o f  u rb a n  an d  ru ra l popu la tions to  d is tr ic ts  w hich 
a re  n o t sufficiently  p rep a red  to  receive th em , w ith  
th e  re su lt th a t  num erous h e a lth y  persons becom e 
in fected  w ith  tubercu lo sis b y  those  suffering from  an  
ac tiv e  fo rm  o f th e  disease.

A n o th e r fa c to r lead ing  to  increase is th e  in te r­
ru p tio n  o f  th e  m o s t successful m e th o d  o f tre a tm e n t 
o f  p u lm o n ary  tubercu lo sis, consisting  in  various form s 
o f  collapse th e ra p y , especially  a rtific ia l p n eu m o ­
th o ra x , caused b y  ev acu a tio n  o f p a tie n ts  to  areas 
w here th e re  are  no  p rac titio n e rs  fam ilia r w ith  th e  
techn ique . O th e r fac to rs  found  to  be responsible fo r 
th e  sp read  o f tubercu lo sis  a re  overw ork, especially  
am ong  those  engaged  in  w ar in d u stries  o f various 
k inds, under-feed ing , as w as illu s tra te d  in  D en m ark  
d u rin g  1914-18, an d  m e n ta l w orry , th e  im portance  
o f  w hich  w as em phasized  b y  L aennec long ago. I n  
conclusion, D r. R is t , w hile a d m ittin g  th e  necessity  
o f  a n  am ple su p p ly  o f  tubercu losis ex p e rts  in  th e  
a rm ed  forces, em phasizes th e  im portance  o f  resto ring  
to  civil p rac tice  a  large nu m b er o f th e m  w ho are  
em ployed  on q u ite  u n su itab le  du tie s .

British Museum (Natural History)
L e c t u r e  to u rs  in  th e  B ritish  M useum  (N a tu ra l 

H is to ry ) on  S a tu rd ay s  a t  3 p .m ., a n d  on  th e  first 
S u n d ay  in  each  m o n th  a t  3 p .m . h ave  been  arranged . 
L ondon  m useum s a re  re-open ing  th e i r  doors, an d  
a lth o u g h  m an y  tre a su re s  h ave  h a d  to  be m oved  
aw ay  to  sa fe ty  from  th e  N a tu ra l H is to ry  M useum , 
th e ir  p laces h ave  been  filled to  som e e x te n t b y  
special ex h ib itions a n d  new  grouping . Tw o o f th e  
galleries a re  be ing  iised  for a  special ex h ib itio n  to  
show  N a tu re  in  th e  service o f m an . T he ex h ib its  
il lu s tra te  th e  an im als a n d  p la n ts  from  w hich our 
m ost im p o rta n t tex tile s  a re  p roduced  ; sources of 
oil, an im al, vegetab le , a n d  m inera l, a n d  som e o f th e  
in d u stries  in  w hich  th e  v arious oils a re  needed  ; 
m a te ria ls  from  w hich  cosm etics a n d  surg ical r e ­
q u is ites  a re  p rep a red  ; th e  use m ade  o f  sp iders’ 
w ebs an d  th e  orig in  o f dom estic  b reeds o f p o u ltry , 
c a ttle , p igs, e tc . T here  is a  sec tion  show ing th e  
an im als  p a r tic u la r ly  usefu l in  w ar, such  as w h ite  
m ice, canaries, re indeer, an d  A iredale  dogs. A n o th e r 
g a lle ry  w hich h a s  been  p rov ing  a  g re a t a t t ra c t io n  
d u rin g  th e  few w eeks o f lim ited  opening is th e  
W hale H a ll, w here a  full-size m odel o f a  B lue W hale

92 feet long is on view — a treasu re  certa in ly , b u t 
m uch  to o  large for ev acu a tio n  !

Night-Shining Eyes
M o st  people are  fam ilia r w ith  th e  g reenish  gleam  

w hich  shines from  th e  eyes o f a  c a t w hen a  beam  o f 
ligh t is d irec ted  upon  th e m  a t  n igh t, an d  are  aw are 
th a t  th e  glow can  be seen only w hen th e  observer’s 
line o f  v ision  is closely para lle l w ith  th e  beam  of 
ligh t. T he phenom enon has been investiga ted  in  
m an y  an im als b y  E . P . W alker, a ss is tan t d irec to r o f 
th e  N a tio n a l Zoological P a rk  o f th e  Sm ithsonian  
In s titu tio n , a n d  h is resu lts  a re  referred  to  in  th e  
cu rren t Y ear B ook o f th e  In s titu tio n . T he ap p a ra tu s  
used  in  th e  te s ts  w as a  reflecting head  lam p, sim ilar 
to  a  h an d  to rch , w orn on th e  forehead an d  connected 
w ith  a  th ree-cell b a tte ry  in h is pocket. T he best 
resu lts  w ere o b ta in ed  w ith  a  beam  o f m oderate  
in ten s ity , th e  effect o f an  in tense beam  being to  m ake 
th e  glow less conspicuous or en tire ly  to  p reven t its  
appearance . T he sh in ing  is due  to  reflection from  
som e surface in  th e  eye, b u t its  colour an d  character 
v a ry  w ith  th e  k ind  o f  an im al. C olour ranges ran  
from  silvery  to  blue-green, pale  gold, reddish-gold, 
b row n, am b er an d  p ink , a n d  w hile m ost resem bled 
reflection from  a  bu rn ished  m e ta l surface, those  o f 
crocodiles a n d  a lliga to rs gave th e  observer th e  
im pression o f gazing in to  “a  b rillian tly  glowing 
p ink ish  opening in  a  dull-surfaced  bed  o f coal” .

In  th e  case o f glow ing eyes, th e  appearance  is as if  
one looked th ro u g h  th e  p u p il o f th e  eye an d  saw 
reflection  from  th e  surface o f th e  re tin a , b u t w here 
th e  g leam  w as m eta llic  in  charac te r th e re  w as no 
im pression o f looking in to  th e  in te rio r o f th e  eye. 
In  th e  la t te r  case, how ever, a  difficulty  arose because 
in  m ost cases th e  reflection d isappeared  a t  a  d istance 
closer th a n  from  eigh t to  tw e n ty  feet, so th a t  ,the 
a c tu a l reflecting  surface could n o t be determ ined . 
In  som e fo r ty  species o f m am m als an d  rep tiles te s ts  
w ere m ade w ith  red  an d  blue coloured beam s of light, 
b u t these  m ade litt le  change in  th e  reflected  gleam  
excep t to  ad d  a  corresponding tinge o f red  or blue, a  
re su lt w hich confirm s th e  suggestion o f sim ple reflec­
tio n  w ith o u t an y  rea l an im al ligh t. To som e degree 
th e re  is a  fam ily  resem blance in  th e  charac te r o f th e  
gleam s, for m ost ro d en t eyes shine d u lly  in  brow n, 
hazel o r am ber, a lth o u g h  in porcupines th e  reflection 
is b rillian tly  silver. N o shine w as ob ta ined  from  th e  
eyes o f h igher apes o r m onkeys an d  no p roo f o f th e  
alleged sh in ing  o f h u m an  eyes, ye t, curiously  enough, 
th e  m ost b rillian t reflections o f a ll w ere from  th e  eyes 
o f tw o o f th e  lem urs, th e  slow loris an d  th e  po tto .

Ethnological Reconnaissance in New Guinea
M u c h  o f th e  M andated  T e rrito ry  of N ew  Guinea 

is s til l uncon tro lled , an d  even unexplored . N o tw ith ­
stan d in g  th e  difficulties o f th e  coun try , th e  policy of 
exp lo ra tion  w ith  a  view  to  con tro l is pu rsued  w ith  
as li tt le  in term ission  as circum stances allow  and  
has m ade  su b s ta n tia l ad d itio n s to  know ledge in  th e  
in fo rm ation  co llected  re la tin g  to  th e  cu ltu re  of 
p rev iously  u n v is ited  or unknow n peoples o f th e  
in terio r, n o ta b ly  in th e  regions ad jacen t to  M t.



n o . 3674, M a r c h  30, 1940 N A T U R E 507

H agen. A  recen t rep o rt to  Sir W alte r McNicoll, 
ad m in is tra to r o f th e  M andated  T errito ry , by  Mr. 
J .  Ł. T aylor, a ss is tan t d is tr ic t officer, records th e  
resu lts o f a  p a tro l carried  o u t b y  h im  in unexplored  
coun try  w estw ard  from  M t. H agen  to  th e  bo rder o f 
D u tch  N ew  C uinea, an d  n o rth w ard  to w ard s th e  
sou thern  tr ib u ta rie s  o f th e  Sepik R iv e r du ring  
M arch 9, 1938-June 19, 1939. T he a rea  su rveyed  con ­
sisted  o f som e 20,000 square m iles, an d  w as found  
to  be for th e  m ost p a r t  o f te m p e ra te  c lim ate , such 
as m igh t be su itab le  for E u ro p ean  occupation . The 
fu tu re  o f th e  co u n try  trav e rsed  is said  to  lie in 
ag ricu ltu re  a n d  pig-raising.

Large num bers o f n a tiv es  w ere encountered , m ost 
o f  w hom  appear to  have  been  friend ly , th o u g h  on 
m ore th a n  one occasion th e  p a tro l w as a tta c k e d  and  
suffered some casualties. A m ong n a tiv es  to  th e  
north -w est o f M t. H agen , w ho h a d  n o t prev iously  
seen a  w hite m an , th e  m em bers o f th e  p a tro l w ere 
regarded  as sp irits  o f th e  d ead  re tu rn e d  to  e a r th . 
One of th em , w hile tak in g  observations from  a  tree , 
received th e  offering of a  p ig  an d  w as asked  to  ascend  
to  heaven. In  an o th e r v illage, th e  w om en w ere k e p t 
a t  a  d istance in  th e  belief th a t  th e y  w ould  die if  th e y  
beheld  these  sp irits . A m ong th e  m ore rem arkab le  
fea tu res in  th e  cu ltu re  o f th e  peoples encoun tered , of 
w hich som e p a rticu la rs  are  g iven in  a  d isp a tch  from  
th e  C anberra corresponden t o f The T im as  in  th e  
issue o f M arch 26, is a  sy s tem  o f deep  d ra in s or 
sunken  roads, in  th e  form  o f a n  e labo ra te  com plex 
o f  trenches, w hich serves b o th  for defence an d  in 
cu ltiv a tio n  as an  effective dra inage  sy s tem , or as a 
p ro tec tion  aga in s t th e  ravages o f p igs. A no ther 
rem arkable cu ltu re  t r a i t  is th e  use  o f w igs o f h u m an  
hair, m ade b y  professional w ig-m akers. E a c h  m an , 
it  is said, a im ed  a t  hav ing  a t  leas t one w ig m ade of 
his own hair. The tr ib es o f th e  a rea  w ere found  to  
be keen tra d e rs , th e  m ost im p o rta n t an d  m uch  
sought a f te r  com m odity  being sa lt p rep a red  from  
w ood b u rn t a f te r  sa tu ra tio n  in  sa lt-sp rings.

Archæological Investigations in Jerusalem
E x c a v a t i o n  o f th e  rem ains o f c e rta in  o f th e  

anc ien t w alls o f Je ru sa lem  carried  o u t b y  M r. C. N . 
Jo h n s  on b eh a lf  o f  th e  D ep a rtm en t o f A n tiqu ities  
has p roduced  re su lts  o f considerable archæ ological 
in terest an d  h is to rica l im portance. T hese resu lts  
include th e  e stab lishm en t o f a  chronological sequence 
in  th e  rem ains o f  these  an c ien t w alls, w hich  carries 
back  to  pre-H erod ian  tim es— certa in ly  to  th e  M ac­
cabees an d  possib ly  even to  th e  days o f N ehem iah , 
a lthough  th e  evidence for th e  la t te r  is archseologically 
unda ted . A  fu r th e r  re su lt is th e  confirm ation  o f a 
te n ta tiv e  iden tification , m ade in  th e  seventies o f  th e  
last cen tu ry , o f  th e  so-called Tow er o f  D av id  w ith  
Phasael, th e  th ird  o f th e  th re e  tow ers described 
by  Josephus a s  erected  by  H ero d  th e  G reat. T he 
system atic  exp lo ra tion  o f th e  s ite  w as m ade  possible 
by  th e  dem olition  o f  th e  T u rk ish  b a rrack s u n d e r th e  
B ritish  occupation , a n d  w as u n d e rtak en  b y  th e  
D ep artm en t o f A n tiqu ities  in  1934 th ro u g h  th e  d irect 
personal in te rest o f Sir A rth u r  W auchope, th e n  H igh  
Commissioner.

T he excavation , as described  in  a  d isp a tch  from  
th e  Je ru sa lem  co rresponden t o f The T im es  in  th e  
issue o f M arch 23, has la id  b a re  th e  old w all inside 
an d  p ara lle l to  th e  p resen t n o r th  a n d  w est w alls o f 
th e  C itadel as reco n s tru c ted  b y  th e  C rusaders an d  
M am elukes. T h is frag m en t o f th e  o ld  w all consists 
o f th re e  tow ers, P h asae l a n d  th o se  n am ed  respec­
tiv e ly  b y  th e  ex cav a to rs  th e  C orner T ow er an d  th e  
S ou th  Tow er, an d  th e i r  connecting  c u rta in  w alls. 
T he c u rta in  betw een  P h asae l an d  th e  C orner Tow er 
is o f crude ch a lk y  stone  solid ly  la id  w ith o u t m o r ta r  
on th e  n a tiv e  rock  scarp . S tra tified  rem ains o f p o tte ry  
suggest th a t  th is  m a y  go b ack  to  J o n a th a n  Mac- 
cabæ us ; b u t in  fa c t i t  in co rpo ra tes an  even  earlie r 
an d  clum sier w all, as p rev iously  m en tioned , archaso- 
logically  u n d a te d . T he M accabæ an w all w as p a r ­
tia lly  dem olished sh o r tly  a f te r  its  erec tion , in  a 
b a tt le , p resum ab ly  d u rin g  th e  sieges b y  one or o th e r 
o f th e  A n tiochus d y n a s ty , o f  w hich  th e  relics are  
seen in  iron  a n d  bronze jav e lin  heads a n d  stone  
b a llis ta  balls. T here  is now  evidence th a t  a f te r  
rep a irs  it  w as reco n s tru c ted  in  th e  rem ark ab le  p ro ­
tec tiv e  w orks o f  H erod , in  w hich th e  tow er P h asae l 
w as th e  stro n g est an d  m o s t s trik in g , rising  from  a 
cube o f solid m asonry , m easuring  68 f t .  on each  side, 
in  tw o  stages to  a he ig h t o f 155 f t .  I n  ad d itio n  to  
th e ir  in trin sic  in te res t, th ese  discoveries w ill te n d  to  
th ro w  lig h t on o th e r p rob lem s o f th e  ch a rac te r an d  
appearance  o f th e  H o ly  C ity  a t  th e  opening o f  o u r era .

Trotula and the Ladies of Salerno
I n  a  p a p e r  re a d  before th e  Section  o f th e  H is to ry  

o f  M edicine o f th e  R o y a l Society  o f  M edicine on 
J a n u a ry  10, D r. H . P . B ayon  s ta te d  th a t  several con ­
tem p o ra ry  w riters m a in ta in ed  th a t  a  fic titious T ro ttu s  
w as th e  a u th o r  o f  “D e passion ibus m u lie ru m ” , w hich 
w as u sua lly  ascribed  to  T ro tu la  o f  Salerno, a  m a tro n  
m en tioned  in  th e  te x t  o f m o s t m an u sc rip t copies a n d  
therefo re  a  defin ite person . W h e th e r she w ro te  or com ­
p iled  th e  ch ap te rs  “ D e o rn a tu  m u lie ru m ” is n o t 
a scerta ined , b u t a  s tu d y  o f  ea rly  m an u sc rip t te x ts  
dealing  w ith  cosm etics seem s to  afford  som e clue. 
T he gynaecological ch ap te rs  a re  no tab le  because o f 
th e  recom m endation  o f th e  su p p o rt o f  th e  perinæ um  
in  ch ild b ir th  a n d  th e  p rim a ry  su tu re  o f th e  perinæ um . 
T he m an y  m an u sc rip t copies, p r in tin g s  a n d  lite ra ry  
a llusions concur in  show ing th e  app rec ia tio n  w hich 
T ro tu la  en joyed  d u rin g  th e  tw e lf th  to  s ix teen th  
centuries.

T he references in  th e  te x t  o f T ro tu la ’s w ork 
to  Saracens, m an y  d rugs from  th e  E a s t, th e  av o id ­
ance o f m agical form ulæ  a n d  hagiology, to g e th e r 
w ith  th e  descrip tion  o f  a lchem ical m an ip u la tio n s , 
ind ica te  th e  personal influence o f M oslem a n d  H ebrew  
physicians ; in  o th e r S a le rn itan  w ritings, q u o ta tio n s  
from  th e  O ld T estam en t a re  p referred . I t  is recorded  
th a t  C ostanza o f Salerno lec tu red  on m edicine d u ring  
th e  re ign  o f  G iovanna I  o f A n jou  (1326-82) ; she 
w as p ro b ab ly  th e  first w om an  professor. T he decline 
o f  th e  College o f  Salerno m u s t h ave  occurred  a f te r  
its  d e s tru c tio n  in  th e  sack  o f th e  to w n  in  1194. 
I n  academ ical teach in g  S a le rn itan  doctrines w ere 
rep laced  b y  d ia lectic  scholastic m edicine, b u t  th e
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College of Salerno b ro u g h t to  th e  W est a  system  of 
professional m ed ical p rac tice  w hich  h as since p re ­
vailed  in  all p a r ts  o f th e  civilized w orld.

A New Kind of Museum Exhibit
T h e  N ew  E ng land  M useum  of N a tu ra l H is to ry  in 

B oston, M ass., h as  been th e  first to  tu rn  a  tra d e  
innovation  in  ligh ting  to  th e  service o f m useum  
galleries. I n  th e  p a rticu la r case described by  B radfo rd  
W ash b u rn  in  th e  M useum s Journa l (39, 450 ; 1940) 
you  gaze a t  a  s to a t w atch ing  you  from  th e  edge o f a 
sum m er w ood. A s you look, th e  ligh ts fade, becom e 
m o m en tarily  d im , and  w hen  th e  fu ll ligh t shows again  
th e  sum m er scene h as gone, snow  covers th e  ground, 
th e  trees  are  b are  o f leaves, a n d  th e  s to a ts  have 
changed  in to  th e ir  w in te r dress o f erm ine. T he case 
rea lly  con ta ins tw o  groups, a  sum m er an d  a  w in ter 
one ; b u t th e  sp ec ta to r looking a t  th e  sum m er group 
perceives it, w hen i t  is b rillian tly  li t in te rna lly , 
th ro u g h  a  tra n sp a re n t sheet o f B elgian  ‘b lack ’ glass. 
W hen  th e  in te rn a l lig h ts  fade and  th e  second group 
is illum inated , th e  b lack  glass becom es opaque and  
ac ts  a s  a  m irro r in  w hich on ly  th e  snow  scene is 
visible, ex ac tly  overlapp ing  th e  sum m er scene, of 
w hich it  is a  rep lica  in  reverse. M any techn ica l 
difficulties h a d  to  be su rm o u n ted  before th e  new  
ex h ib it w as sa tisfac to rily  com pleted  ; b u t its  dissolv­
ing h a b ita t  group  a t  once m ade  a  g rea t im pression. 
O ne w onders if  th e  average m o rta l rea lly  needs such 
b a it in  o rder to  be induced  to  look a t  a  rep resen ta ­
t io n  o f  N a tu re  : a n d  th e  re su lt— h a lf  h is m ind  is 
th in k in g  ab o u t th e  tr ic k  o f th e  th in g  ; only  th e  
o th e r h a lf  is g iv ing  itse lf to  th e  s tu d y  o f th e  N a tu re  
group .

Earthquakes Near Great Dams
A c c o r d i n g  to  Earthquake N otes (11, N o. 3 ; 

J a n u a ry  1940), ea rth q u ak es  o f v a ry in g  in ten s ity  
have  been  reco rded  from  th e  neighbourhood  of 
B oulder D am  since S ep tem ber 1936. D u rin g  th e  
first fou r m o n th s  tw elve shocks w ere fe lt, b u t  th e  
frequency  increased u n til  d u ring  A pril 1937 forty -five 
w ere felt. A fte r th is  tim e  th e  frequency  increased 
u n ti l  d u rin g  th e  ea rly  p a r t  o f 1939 th e re  w ere on 
average  tw o  h u m an ly  fe lt ea rth q u ak es  a  m o n th . 
T he W ood-A nderson seism ograph  on  th e  sp o t r e ­
co rded  m ore th a n  five h u n d red  d is tu rb an ces d u ring  
1938. T here h as been  som e d iscussion am ong  U .S. 
seism ologists o f p lan s  for th e  o b serva tion  o f possible 
ea rth q u ak es  in  th e  ne ighbourhood  o f tw o o th er 
a reas w hich w ill p ro b ab ly  be sim ilarly  loaded . T he 
first is th e  un fin ished  G ran d  Coulee D am  in th e  
S ta te  o f W ash ing ton , a n d  th e  second is th e  p roposed 
S h asta  D am  n ea r th e  confluence o f th e  P i t  an d  
S acram ento  R iv e rs  in n o rth e rn  C alifornia. I n  th e  
la t te r  case th e re  is y e t tim e  to  o b ta in  in fo rm ation  
o f  th e  se ism icity  o f th e  a rea  before loading. S im ilar 
d a ta  w ere n o t o b ta in ed  in  th e  case o f th e  B oulder D am .

Oxygen Administration and Inhalation Apparatus
A  f i f t h  m em orandum  in th e  E m ergency  M edical 

Services Series h as  been issued b y  th e  M inistry  o f 
H e a lth  en titled  “ O xygen A dm in istra tio n — In d ic a ­

tio n s, M ethods an d  T ypes o f A p p a ra tu s” (H.M. 
S ta tio n e ry  Office. 2d. n e t). T he ad m in is tra tio n  o f 
oxygen is a  va luab le  a id  in th e  tre a tm e n t o f some 
form s o f gas poisoning an d  lung disease, an d  in 
som e surgical conditions s’trch as shock an d  chest 
w ounds. The m em orandum  incorporates th e  resu lts  
o f research  on th e  sub jec t, an d  is in tended  prim arily  
for th e  gu idance o f m edical officers in  charge of 
hosp ita ls . I t  describes th e  conditions for which 
oxygen th e ra p y  is likely  to  be effective, m ethods o f 
oxygen ad m in is tra tio n , an d  th e  m ore im p o rtan t 
ty p es  o f a p p a ra tu s  for th e  purpose, including a new 
form  o f nasa l m ask .

Alexander Pedler Lecture
T h e  A lexander P ed le r L ectu re , w hich is given 

an n u a lly  u n d e r th e  auspices o f th e  B ritish  A ssocia­
tion , w as th is  y ea r delivered  b y  P rof. A llan  Ferguson 
before th e  C ardiff N a tu ra lis ts ’ Society. T he lecture, 
w hich w as g iven in  th e  R eardon  S m ith  L ectu re  
T h ea tre  o f th e  N a tio n a l M useum  o f W ales, Cardiff, 
on M arch 14, w as e n ti tle d  “ Splashes, an d  w h a t th ey  
T each” . I t  w as chiefly concerned w ith  an  exp lana tion  
of th e  phenom ena a tte n d a n t on th e  im pac t o f a  drop 
o f liqu id  on a  liqu id  or solid surface. A  high-speed 
film  w as show n w hich  illu s tra te d  th e  phenom ena, 
an d  th e  re su lts  w ere co m p ared  w ith  those of th e  
earlie r classical experim en ts carried  o u t b y  th e  la te  
P rof. W o rth ing ton

Old Books on Social Sciences
W e  h av e  received a  copy of C atalogue 54 p u b ­

lished  b y  E . P . G oldschm idt an d  Co., o f 45 Old 
Bond S tree t, W .l ,  con ta in ing  307 item s o f old w orks 
dealing  w ith  a  g re a t v a rie ty  of subjects. A tte n ­
tio n  m ay  be d irec ted  to  th e  following : Jacques 
L eg ran d ’s “ Sophologium ” , a  p o p u la r handbook  of 
useful know ledge, possib ly  p rin te d  b y  C axton, n o t 
la te r  th a n  1473 ; N au d é ’s w ork  on th e  principles e f  
lib ra rian sh ip  a n d  lib ra ry  o rganization  (1627); Bec- 
ca ria ’s tre a tise  on crim es an d  penalties (1766); 
S ir E d w in  C hadw ick’s “R ep o rt on th e  S an ita ry  Con­
d itio n  o f th e  L abouring  P o p u la tio n  o f G reat B rita in ” 
(1842) ; P a tiss ie r’s w ork  on fac to ry  hygiene an d  th e  
diseases to  w hich  m iners, ind u s tria l w orkers and  
o thers a re  exposed  (1822) ; Schreiber’s six teen th  
cen tu ry  book  on p rac tic a l a rith m etic , th e  first 
G erm an book  on th e  sub jec t ; Jé rôm e de M onteux’s 
tre a tise  on  hygiene, w hich  con ta ins chap te rs on 
d ie tetics, th e  care  an d  nou rishm en t o f children, and 
a section  on cosm etics (1559) ; B e rn a rd  P a lissy ’s d is­
course on th e  n a tu re  o f w aters , foun ta ins, rains, m etals, 
salts, stones, e a rth s  an d  fire (1580), w hich entitles him  
to  be regarded  as one o f th e  pioneers o f m odern  
chem istry  an d  geology ; N ean d er’s “T abacologia” 
(1626), th e  m ost im p o rta n t early  w ork  on tobacco ; 
V illafranca’s “M ethodus refrigerand i” (1550), th e  
earliest w ork  on a rtific ia l refrigera tion  ; a n d  th e  
first ed ition  o f Linnaeus’s book on th e  increase o f th e  
h ab itab le  e a r th  (1744) bo u n d  u p  w ith  th e  second 
ed ition  o f h is o ra tio n  on trave lling  in  one’s own 
co u n try  (1743).
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H ydro-E lectric  D evelopm ent in India
I n  N a t u r e  of J a n u a ry  6 , p . 2 3 ,  u n d er th is  head ing , 

it w as s ta te d  th a t  an  irriga tion  schem e involv ing  th e  
generation  of large q u an titie s  o f elec tric  pow er 
betw een th e  P u n jab  an d  th e  S ta te  o f B ilaspu r “ is 
u nder con stru c tio n ” . W e are  in form ed b y  th e  
secre ta ry  o f th e  C entral B oard  o f Irr ig a tio n  th a t  
“ th e  p ro jec t referred  to , n am ely  th e  B h ak ra  D am  
P ro jec t in  th e  P u n jab , is n o t ‘u n d e r co n stru c tio n ’ 
bu t sim ply  ‘u n d er considera tion ’ a t  p re sen t” .

E xhibition  of Chinese A rt a t L eeds
A n exh ib ition  o f Chinese a r t  w as opened in  th e  

Tem ple N ew sham  M ansion, L eeds, on M arch 23 b y  
D r. T hom as B odkin , B arber professor o f F ine  A rts  
an d  d irec to r o f th e  B arber In s ti tu te  in  th e  U n iv ers ity  
o f B irm ingham . T he exh ib ition  consists o f m ore 
th a n  200 specim ens of p o tte ry , pa in tin g s an d  bronzes, 
exh ib ited  b y  th e  courtesy  o f M essrs. Jo h n  Sparks o f 
London, an d  on th e  in itia tiv e  o f th e  cu ra to r o f 
Tem ple N ew sham , Mr. P h ilip  H en d y . A lthough  th e  
exhib ition  is, so fa r as possible, com prehensive in  a 
chronological sense, th e  periods w hich w ill appeal 
m ost to  s tu d en ts  o f th e  earlier phases of Chinese 
cu ltu re , covering th e  Shang-Y in (? 1766-1122 b .c .) 
and  Chou (? 1122-249 b .c .)  D ynasties an d  th e  
W arring S ta tes , a re  rep resen ted  b y  som e no tab le  
exh ib its  form ing a  group o f seven very  ra re  bronzes. 
Three belong to  th e  Shan-Y in D y n asty — tw o b eak e r­
shaped  vessels w ith  a  finely engraved  design, an d  a  
sacrificial cup. T here are  also th re e  vessels o f th e  
Chou D y n asty  ; an d  a dagger w ith  a  hand le  in  th e  
form  o f a  m u le’s h ead  is o f th e  period  o f th e  W arring  
S ta tes (481-221 b .c .) . Special in te re s t is a tta c h e d  to  
these bronzes, a ll com ing from  bu ria ls . A m ong th e  
m ost im p o rtan t o f th e  p o tte ry  ex h ib its  is th e  figure 
o f a  L ohan  or B u d d h ist p riest, sea ted  w ith  arm s 
folded in  th e  sleeves of h is cloak, w hich s tan d s  
ab o u t four feet high.

A Big Sunspot
A b i g  sunspo t has crossed th e  solar d isk  d u ring  

th e  p as t w eek ; appearing  a t  th e  e as t lim b on M arch 
20, reach ing  th e  cen tra l m erid ian  on M arch 26-3 and  
due to  pass a round  th e  w est lim b o f  th e  d isk  on 
A pril 1. T he a rea  o f th e  sp o t on M arch 23 was
1,000  m illion ths o f th e  su n ’s hem isphere— an  a rea  
well above th e  lower lim it o f size for naked-eye 
visibility . On M arch 23, a  b rig h t chrom ospheric 
erup tion  o f considerable in ten s ity  w as observed 
d irectly  over th e  spot. A  g rea t m agnetic  s to rm  began 
on M arch 23 an d  was in progress d u ring  th e  n ig h t o f 
M arch 24-25, w hen th e  au ro ra  was also seen in  sp ite  
o f b rig h t m oonlight. W idespread  in terference 
w ith  b o th  rad io  and cable com m unications was 
reported .

T he N ight Sky in A pril
D u r i n g  th e  m on th , n ig h t shortens b y  n early  tw o 

hours in th e  la titu d e  o f L ondon. The m oon is new  
on April 7 a t  20-3h. an d  full on A pril 22 a t  4-6h.

On th e  la t te r  d a te , a  pen u m b ra l eclipse o f th e  m oon 
occurs, hav in g  been p receded  on A pril 7 b y  an  
an n u la r eclipse o f  th e  sun  invisib le in  G rea t B rita in , 
b u t to  be seen in  th e  so u th e rn  p a r ts  o f  th e  U n ited  
S ta te s  o f  A m erica . T he p enum bra l lu n a r eclipse on 
A pril 22 begins a t  2h. 27m ., reaches a  m ax im um  
phase  (0-89) a t  4h. 26m ., a n d  ends a t  6h. 25m. 
I n  th e  n a tu re  o f th in g s, a  pen u m b ra l lu n a r eclipse 
is n o t a  spec tacu la r phenom enon, b u t a  difference in 
b righ tness betw een  th e  east a n d  w est p a r ts  o f th e  
m oon’s d isk  should  be d iscernible in  a  naked-eye 
sc ru tin y . I n  th e  evening  skies a f te r  sunset, th e  
b rillian t p la n e t V enus dom ina tes th e  o th e r p lan e ts  
s till above th e  horizon— M ars, w hich is v is ib le  for 
ab o u t th re e  hou rs a f te r  sunset, an d  S a tu rn , d raw ing 
n ea re r to  th e  su n ’s position  u n ti l  i t  is in con junction  
on A pril 24. J u p i te r  is now  too  close to  th e  sun  for 
observation , being in con junc tion  on A pril 11. I t  
m ay  be no ted  th a t  also on A pril 11 a t  Oh. V enus is 
in  con junction  w ith  M ars ; w hile a t  19h. th e  m oon, 
th e n  n early  four days old, w ill be in  con junc tion  w ith  
b o th  these  p lan e ts . T he L y rid  m e teo rs  a re  due d u ring  
A pril 19-22, th e  ra d ia n t p o in t being n ea r 104 H er- 
culis. [All tim es a re  g iven in U niversal T im e ; add  
1 h o u r to  convert to  Sum m er Tim e.]

A nnouncem ents
S i r  H a r o l d  C a r p e n t e r , F .R .S ., professor o f 

m eta llu rg y  in  th e  R o y al School o f M ines, L ondon , 
has been aw arded  th e  H o n d a  p rize o f th e  J a p a n  
M eta llu rgy  Society. H e is th e  first foreigner to  
receive th e  aw ard , w hich consists o f  a  gold cup and  
£300.

P r o f .  A . V. H i l l , M .P., F .R .S ., has been ap p o in ted  
as a ss is ta n t a ir  a tta c h é  in  W ash ing ton  for special 
scientific liaison du ties . T he ap p o in tm en t is te m ­
po rary , a n d  has been accep ted  w ith o u t rem unera tion .

T h e  Messel M edal o f th e  Society  o f  Chem ical 
In d u s try  has been aw ard ed  to  L o rd  Sam uel. T his 
m edal, one o f th e  tw o p rinc ipa l aw ards in th e  h an d s 
o f  th e  Society , is g iven in  a lte rn a te  years  for “m eri­
to rious d is tinc tion  in  Science, L ite ra tu re , In d u s try  
or P ub lic  A ffairs, a n d  w ho is p ro m in en tly  concerned 
w ith  th e  W elfare  o f th e  S ociety” . T he p resen ta tio n  
w ill be m ade  a t  th e  an n u a l m eeting  o f  th e  Society 
to  be held  in L ondon on J u ly  9, w hen L o rd  Sam uel 
w ill deliver an  address.

T h e  K ita sa to  In s t i tu te  fo r In fec tious D iseases, 
founded  a t  T okyo, b y  B aron  K ita sa to , w ho discovered 
th e  bacillus o f bubonic p lague a n d  w ho d ied  in  1931, 
ce leb ra ted  th e  tw en ty -fif th  ann iv e rsa ry  o f  its  fo u n d a­
tio n  on N ovem ber 5.

A c c o r d i n g  to  D r. C. L ouis L eipo ld t, m edical 
sec re ta ry  o f th e  M edical A ssociation  o f S o u th  A frica, 
in  S ou thern  R hodesia  w here th e re  are  188 reg istered  
m edical p rac titio n e rs ; 116 a re  ava ilab le  for service in  
th e  p resen t n a tio n a l em ergency.
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LETTERS TO THE EDITORS
The Editors do not hold themselves responsible fo r  opinions expressed by ' th'eir correspondents. 
They cannot undertake to return, or to correspond w ith the writers of, rejected m anuscripts 
intended fo r  th is or any  other part o f  N a t u r e . N o notice is taken o f anonym ous com munications.
I n  t h e  p r e s e n t  c i r c u m s t a n c e s , p r o o f s  o f  “ l e t t e r s ”  w i l l  n o t  b e  s u b m i t t e d  t o

CORRESPONDENTS O U TSID E G R E A T  B R IT A IN .

N o t e s  o n  p o i n t s  i n  s o m e  o f  t h i s  w e e k ’s  l e t t e r s  a p p e a r  o n  p . 516. C o r r e s p o n d e n t s

ARE IN V IT E D  TO ATTACH SIM ILAR SUM MARIES TO T H E IR  COMMUNICATIONS.

Human Genera and Species
P r o f . O s m a n  H i l l ’s  suggestion 1 t h a t  th e  classi­

fication  o f th e  H om inidæ  is in  u rg e n t n eed  o f  revision 
is likely  to  m eet w ith  genera l ag reem en t. I t  is 
d o u b tfu l, how ever, if  th e  p a rtic u la r  p roposals w hich 
he p u ts  fo rw ard  w ill do m ore th a n  deliver th e  question  
from  its  p resen t confusion— a confusion w hich  a t  
leas t h as th e  m erit o f a t t r ib u tin g  a  g lam orous if  
u n rea l d iv e rs ity  to  h u m a n  an ces try — in to  an o th e r 
confusion a t  least as g rea t. T his is c e rta in  to  occur 
if  th e  p rincip les o f zoological c lassification  a re  as he 
defines th em . T he differences w hich he  suggests 
ind ica te  generic d is tinc tions (“differences in  ex te rn a l 
o r in te rn a l s t ru c tu re ” ) can n o t be reg ard ed  as essen­
tia lly  d ifferen t from  th o se  w hich  he  believes to  
ind ica te  specific d is tinc tions (“ differences in  bod ily  
p ro p o rtio n s . . . differences in  bod ily  fo rm ” , etc.). 
F o r, q u ite  a p a r t  from  th e  v e rb a l a n d  logistic difficulty  
o f decid ing  w h a t is a  difference in  “ s t ru c tu re ” an d  
w h a t is a  difference in  “ fo rm ” , th e re  is stro n g  reason  
for supposing  th a t  p ronounced  differences in  th e  one 
or th e  o th e r o r b o th  aspec ts o f th e  b o d y  or its  o rgans 
a re  o ften  sim ply  due to  differences in  g row th -ra tes . 
F o r  exam ple , som e m onkeys h av e  a  verm iform  
ap p en d ix , o th e rs  lack  th is  s tru c tu re . O sm an H ill’s 
c rite r ia  suggest th a t  differences o f th is  k in d  are  
necessarily  a  sign o f generic d is tin c tio n . T he 
difference, how ever, is en tire ly  dep en d en t on  a 
d ifferen t p a t te rn  a n d  ra te  o f g row th  in  th e  cæ cal 
reg ion  o f th e  large in te stin e , th a t  is, on a  process 
w hich  in  th is  case leads to  an  ex trem e difference in 
bod ily  p ro p o rtio n s . These, how ever, O sm an H ill 
regard s as in d ica tive  o f specific a n d  n o t generic 
d is tin c tio n . I t  w ould  th ere fo re  seem  th a t  no  real 
d ifference sep a ra te s  h is  c rite r ia  for defining genera 
a n d  species. I n  a n y  ev en t it  is difficult to  see how 
th e y  could  be app lied  to  fragm en ts  o f fossil h u m an  
skulls.

I t  is because sy s tem a tis ts  h ave  n ev er succeeded in 
dev ising  a n y  s ta n d a rd s  o f genera l ap p lica tio n  th a t  
zoological c lassification  rem ains th e  som ew hat uneven  
s tru c tu re  t h a t  it  is. I n  sp ite  o f a ll a t te m p ts  a t  
suppression , th e  persona l fa c to r s till en te rs  largely  
in to  decisions th a t  th is  o r t h a t  g roup  o f an im als 
co n s titu te s  a  species o f a  genus. Some sy s tem atis ts  
a re  ‘lu m p ers’, o thers  ‘sp lit te rs ’, a n d  how ever m uch  
i t  m ay  be re g re tte d  as ind ica tive  o f a  lack  o f o b ­
je c tiv ity , T a te  R e g a n ’s re m a rk 2 th a t  a  species is 
som eth ing  w hich  a  co m p e ten t sy s tem a tis t recognizes 
as such s till holds. B u t th is  does n o t m ean  th a t  
a rb i tra ry  conven tions a re  n o t devised  a n d  used  
w hich  allow  o f fa irly  eq u a l generic a n d  fa irly  equal 
specific subdiv ision  w ith in  a  g iven g roup  o f o rgan ism s. 
I t  w as in  th e  belief th a t  th is  w as so th a t  I  suggested  
in  19313 th a t  th e re  w as no reason  to  reg a rd  J a v a  m an  
(P ith ecan th ro p u s) a n d  P ek in  m a n  (S inan th ropus) as

generically  d is tin c t. T his view  w as reaffirm ed la s t 
y e a r b y  L e Gros C la rk 4 a n d  has ju s t been re -sta ted  
b y  von  K oen igsw ald5 a n d  W eidenreich.

A ny  rig id  se t o f p rincip les o f sy stem atic  classi­
fication  based , as O sm an H ill’s a re , on a  supposed 
ap p lica tion  o f p rincip les derived  from  o th er fields 
o f  biology, u su a lly  defea ts itself. One has to  be 
p a rtic u la rly  careful ab o u t such  princip les in th e  stu d y  
o f h u m an  origins because, as I  h ave  suggested  else­
w here8, th e  im portance  a tta c h e d  to  th is  question, 
an d  th e  consequen t an d  inev itab le  deriv a tio n  of 
view s on p rim a te  phy logeny  from  p rim a te  classi­
fication , m ake i t  essen tia l th a t  th e  genera w ith in  a 
single fam ily , o r th e  species w ith in  a single genus, 
shou ld  be a t  leas t app ro x im a te ly  equ ivalen t in  th e ir 
taxonom ic  d ifferen tia tion , if  th e  th eo re tica l condition  
is to  be fulfilled th a t  th e  sub-groups o f a  g iven genus 
o r fam ily  can  be regarded  as m ore closely re la ted  to  
each  o th e r b y  descen t th a n  th e y  a re  to  th e  m em bers 
o f o th e r genera a n d  fam ilies. T his necessity  applies 
to  th e  w hole field o f palæ ontology. In  a  recen t review  
of th e  p rob lem , A rkell an d  M oy-T hom as7 p o in t ou t 
th a t  every  new  genus a n d  species o f fossil should fit 
as n ea rly  a s  possible in to  a  un ifo rm  scale o f classi- 
f ica to ry  values, a n d  th a t  classification should  n o t be 
com plica ted  b y  th e  in tro d u c tio n  of preconceived, and  
u su a lly  a rb itra ry , view s ab o u t phylogeny.

I n  th e  classification o f th e  H om inidæ  i t  is clear (a) 
t h a t  a  difference w hich in  one case serves as p a r t  o f 
th e  basis fo r generic d ifferen tia tion  should  be given 
equa l considera tion  in  an o th e r, a n d  (6) th a t  any  
com m on ch a rac te rs  w hich b ind  th e  species o f H om o 
in to  a  single genus shou ld  n o t occur in  an y  o ther 
genus o f th e  H om inidæ . These are  pu re ly  em pirical 
an d , to  th a t  e x te n t, a rb i tra ry  crite ria . B u t th e y  are 
essen tia l c rite r ia  if  th e re  is to  be a n y  order in  th e  
classification o f th e  H om inidæ , a n d  if  views on hum an  
phy logeny  are  to  be soundly  based . T he m ain  
d ifficulty  th a t  u sua lly  lies in  th e  w ay  of th e ir  app lica ­
tio n  to  th e  classification o f an y  new  hu m an  fossil 
skull is th e  desire to  m ake too  m uch  o f a  good th in g  
b y  m agn ify ing  its  significance. T his w as certa in ly  
done, e ith e r consciously or unconsciously , in th e  case 
o f th e  P ek in  sku ll, a n d  th e  only  new  fac t w hich 
W eidenre ich ’s recen t announcem en t im plies is th a t  
he has a t  la s t looked ob jec tive ly  a t  all th e  evidence 
w hich  shou ld  have  been  ta k e n  in to  accoun t a t  th e  
s ta r t  o f his labou rs— for in m y  op in ion3 h is conclusion 
w as obvious from  th e  m om en t D avidson  B lack 
pub lished  th e  m easu rem en ts o f th e  first tw o S inan­
th ro p u s  skulls in  1930 an d  19318, even though  he, 
to o , in sisted  on th e  d is tin c tiv e  generic sep a ra te ­
ness o f th e  ty p e . B u t in  th is , B lack ’s successor in 
th e  excava tions o f C houkoutien  has behaved  no 
d ifferen tly  from  a lm ost every  o ther d iscoverer o f a 
fossil h u m an  skull, for th e  ten d en cy  to  m ake too 
m uch  o f such a  d iscovery  appears to  be irresistible.
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An excellent exam ple is p rov id ed  by  th e  recen tly  
described Sw anscom be skull, w hich an  im p a rtia l com ­
m ittee  o f expert s se t u p  b y  th e  R o y al A nthropological 
In s titu te  agreed, a f te r  ex h au stiv e  ex am in a tio n , 
differed in  no significant w ay  from  m odern  h u m an  
skulls*. I n  w h a t am o u n ts  to  a  m in o rity  rep o rt, 
how ever, M arsto n 10, its  d iscoverer, d issociates h im self 
from  th is  view  an d  claim s th a t  th e  sku ll is m uch  
m ore p rim itive  th a n  th is , even  m ore p rim itiv e  th a n  
th e  N ean d erth a l group  !

I f  these  controversies a re  to  be  avo ided , i t  m u s t 
be accep ted  b y  physical an th ropo log ists  th a t  th e  
species concept as used  in sy s tem atics  is a rtific ia l 
(how ever m uch  m eaning  th e  te rm  ‘species’ m ay  
have in an o th e r co n tex t, for exam ple, ecological, 
as signifying a  genuine biological u n it) , an d  th a t  in  
consequence it  is necessary  to  define th e  am o u n t an d  
k ind  o f d ifferen tia tion  w hich, in th e  fam ily  H om inidæ , 
should  determ ine e ith e r specific o r generic s ta tu s . A t 
th e  p resen t tim e  th e re  does n o t seem  to  be an y  m ore 
reason th a n  th e re  w as te n  years ago3 fo r sep a ra tin g  
generically  from  one an o th e r in classification such 
archaic  ty p es  as S inan th ropus, P ith ecan th ro p u s , 
N ean d erth a l a n d  R hodesian  m an . The only  classifica­
tion  w hich s till appears to  be ju stified  to -d a y  is th e  
separa tion  o f th is  group  from  a  group  com prising 
m odem  m an , ty p es  belonging to  th e  U p p er Palaeo­
lith ic , an d  such tem p o ra lly  a b e rra n t ty p es  as th e  
Sw anscom be skull. T he fac ts  dem and  such a  classifica­
tion—-w hatever bo its  phylogenetic  significance.

S. Z u c k e k m a n .  
D ep artm en t o f H u m an  A natom y ,

O xford.
M arch 2.
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Penetrating Cosmic Ray Showers
I t  is now  recognized th a t  th e  m a jo rity  o f cosm ic 

ray  show ers a t  sea-level consist o f e lec tron  cascades 
(see, for exam ple, Jâ n o s sy 1 a n d  L ovell2). T he p resen t 
investigation  gives evidence fo r th e  existence o f a  
very  sm all nu m b er o f p e n e tra tin g  show ers rem ain ing  
a fte r th e  cascades have  been rem oved  b y  su itab le  
absorbers. T he frequency  o f  these  p en e tra tin g  
showers, how ever, am o u n ts  only  to  a  few p e r cen t o f 
all show ers a t  sea-level. T hey  therefo re  could  n o t 
be de tec ted  in  th e  experim en ts referred  to  above, or 
in th e  sim ilar experim en ts o f Schm eiser an d  B o th e3.

The experim en ta l a rrangem en t is show n in th e  
accom panying  d iagram . The coun ters show n jo ined  
w ith  lines are  connected  in para lle l, g iv ing  five-fold 
coincidences 1-2-3-A -В. E a c h  five-fold coincidence 
registered  corresponds to  a  show er con ta in ing  m ore 
th a n  one partic le  n e a r th e  to p  coun te rs a s  well as 
near th e  b o tto m  counters. T he e igh t coun ters H  a re  
placed in th e  m iddle o f  th e  abso rber S  in  o rder to  
ob ta in  evidence on th e  n u m b er o f ray s in  th e  show er. 
These counters contro l sm all neon ind ica to rs in  such

a  w ay  th a t  w henever a  five-fold coincidence 1-2-3-A -B  
occurs, th e  lam ps ind ica te  th e  n u m b er n  o f  th e  
coun te rs H  w hich  a re  d ischarged  s im ultaneously  w ith  
th e  coincidence. T he neon  flashes w ere reco rded  
p ho tog raph ica lly . Som e o f th e  ex p e rim en ta l resu lts  
a re  co llected  in  th e  tab le  below.

Absorbers 
(cm. Pb)

- Records containing я 
(rate  per 100 ho

flashes
ur)

T S n  =  0 or 1 n  = > 2 n  =  0 —8

0
Various 
thicknesses 
1-8 — 10-0 cm.

1 : 5 0
11 ±  2-5 

32-5 ± 2 * 2

8 ±  2 

15-6 ±  1-6

19 ±  3

48 ±  3

Since th e  b o tto m  co u n ters  a re  effectively  s u r ­
ro u n d ed  b y  50 cm . o f  lead , each  show er g iv ing  rise 
to  a  coincidence necessarily  co n ta in ed  p artic les  p en e ­
tr a tin g  a t  leas t 50 cm . o f lead  w h a tev e r th e  d irec tion  
o f th e  show er partic les.

I t  can  be ca lcu la ted  th a t  a  cascade show er w hich 
p e n e tra te s  50 cm . o f lead  m u s t h ave  a n  in itia l energy  
o f a t  lea s t 1019 ev. I f  e lec trons o r p h o to n s o f  th is  
energy  w ere sufficiently  freq u en t to  accoun t fo r our 
observations, th e y  w ould  h av e  to  tra n sfe r an  enorm ous 
am o u n t o f energy  in to  ion iza tion  on th e ir  w ay  th ro u g h  
a  lead  abso rber. T h is ion iza tion  can  be show n to  be 
larger th a n  th e  to ta l  ion iza tion  p roduced  b y  th e  
w hole cosm ic ra y  beam , a n d  w ould  there fo re  be 
incom patib le  w ith  th e  know n ra te  o f ion ization . If, 
th erefo re , th e  B eth e -H e itle r th e o ry  is va lid  fo r v e ry  
h igh  energies, th e  show ers can n o t be cascades.

A m eson m a y  produce  twt> in d ep en d en t secondaries, 
one n ea r th e  to p  a n d  a n o th e r n e a r th e  b o tto m  
coun ters, a n d  so give rise  to  a  five-fold coincidence. 
I n  general, such  a  ‘double  knock -on ’ w ill give rise 
to  a  reco rd  n  — 0 o r 1, accord ing  as to  w h eth er th e  
p rim a ry  m eson is, o r is n o t, reco rded  b y  one o f th e  
coun te rs H .  I n  fac t, th e  observed  n u m b er o f records 
n  =  0 o r  1 is in  good ag reem en t w ith  th e  e s tim a ted  
ra te  o f double knock-on  processes. O nly  a  sm all 
frac tio n  o f  th e  doub le  knock-on  show ers shou ld  p ro ­
duce in d ep en d en t secondaries n ea r th e  coun te rs H  
an d  so give rise to  records w ith  n  2 : 2. T he observed  
ra te  o f reco rds n  2 : 2 is, how ever, m ore th a n  50 per 
cen t o f those  w ith  n  — 0 o r 1. W e conclude, therefo re , 
th a t  th e  reco rds w ith  n  Sr 2 a re  not  due  to  m u ltip le  
knock-on  show ers. T his conclusion w ould  be in ­
v a lid a ted  if  th e  cross-section  fo r head -on  collisions 
o f m esons w ith  e lec trons for energies above 5 x 1010 ev. 
shou ld  p rove to  be essen tia lly  la rger th a n  th a t  ca l­
cu la ted  b y  B h a b h a 4 or M assey an d  C orben6.
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A ssum ing, how ever, th a t  th e  theories a re  co rrect, 
th e  records n  2 m u s t be  in te rp re ted  as due to  
p e n e tra tin g  show ers d ifferen t from  cascades an d  
knock-on  show ers.

W e h ave  carried  o u t ex perim en ts  w hich suggest 
th a t  these  p e n e tra tin g  show ers a re  connected  w ith  
th e  ex tensive  a ir  show ers. T h is is in  ag reem ent w ith  
th e  conclusions o f A uger6 a n d  w ith  recen t ex p e ri­
m en ts  o f W a ta g h in 7.

T hough  o th e r in te rp re ta tio n s  can n o t be excluded, 
i t  is p lausib le  to  assum e th a t  th e  observed  show ers 
co n ta in  several m esons s im ultaneously . T he p h o to ­
g rap h s o f B rad d ick  an d  H en sb y 7 ap p ea r to  show  
exam ples o f  tw o  associa ted  m esons.

C om parison  o f th e  coincidence ra te s  for T  =  0 an d  
T  !> 1 '8  cm . show s th a t  less th a n  h a lf  th e  p e n e tra tin g  
show ers com e from  th e  a ir , w hile th e  re s t a re  p roduced  
in  th e  abso rber T .  I t  seem s possible, there fo re , th a t  
som e o f th e  observed  show ers a re  due  to  crea tion  of 
m esons in  th e  abso rber T .

L . JÀNOSSY.
P . I n g l e b y .

P hysica l L abo ra to ries ,
U n iv e rs ity ,
M anchester.

1 Jânossy , L., Proc. Camb. Phil. Soc., 24, 614 (1938).
2 Lovell, А. С. B ., Proc. Roy. Soc., A , 172, 568 (1939).
3 Schmeiser, K ., and  Bothe, W ., A nn . Phys., 32, 161 (1938).
4 Bhabha, H . J .,  Proc. Roy. Soc., A , 164, 257 (1938).
6 Massey, H . S. W., and  Corben, H . C., Proc. Camb. Phil. Soc., 35. 

463 (1939).
6 Auger, P., Maze, R ., and  Grivet-M eyer, T., C.R., 206, 1723 (1938).
7 W ataghin, G., Souza Santos. M. de., and  Pom pena, P. A., Phys.

Rev., 57, 61 (1940).
8 B raddick, H . J .  J .,  and  Hensby, G. S., N a t u r e , 144, 1012 (1939).

Origin of Visual After-Images
I t  is som etim es d isp u ted  w h e th e r v isual a f te r ­

im ages a re  due  to  re tin a l o r c en tra l processes. T heir 
re tin a l orig in  ap p ears  to  be capab le  o f  dem o n s tra tio n  
a s  follows. I f  one eye is p ressed  w ith  th e  finger or 
a  sp ring  balance  n e a r  th e  o u te r c an th u s  for ab o u t 
th ir ty  seconds, i t  w ill becom e tem p o ra rily  b lind . 
T h is  effect, know n to  T hom as Y oung, H elm ho ltz  
a n d  D onders, is a tt r ib u te d  to  re tin a l anoxaem ia. The 
p ressu re  shou ld  be ab o u t 250 gm ., app lied  over an  
a re a  o f 1 sq. cm . T he easiest m e th o d  is to  press on 
to p  o f th e  lids, keep ing  th e m  sufficiently  fa r  a p a r t  
to  p e rm it vision. A  brow n  m ist w ill sp read  over 
th e  v isual field, a n d  finally  a ll ob jec ts  w ill d isappear. 
T he im age o f  a  b r ig h t ligh t, such  as a  60 -w att bu lb , 
a t  a  d is tance  o f  1 m . o r 2 m . shou ld  now  be th ro w n  
on  a  fixed reg ion  o f  th e  re tin a  in  th e  b lind  eye.

T he easiest m e th o d  is to  fixa te  th e  lig h t w ith  th e  
o th e r eye ; th e  n a tu ra l  convergence o f th e  tw o  eyes 
w ill cause th e  o th e r to  rem ain  s ta tio n a ry  th o u g h  th e  
pressu re  w ill p rev en t th e  im age from  falling  ex ac tly  
on  th e  fovea. Such fixa tion  is m a in ta in ed  for tw o 
m in u tes  ; th e  no rm al eye m ay  be closed for a  second 
from  tim e  to  tim e , to  m ake  sure th a t  th e  o th e r eye 
is s til l com plete ly  b lind . I f , finally , th e  h ead  is 
tu rn e d  aw ay  from  th e  lig h t a n d  pressu re  rem oved  
a n  a fter-im age o f th e  lig h t w ill, o f course, be seen 
w ith  th e  n o rm al eye on a n y  su itab le  surface, being 
d a rk  on  a  b rig h t back g ro u n d  a n d  b rig h t on a  d a rk  
one.

I f  th e  n o rm al eye be closed a n d  th e  o th e r opened 
te n  seconds or so a f te r  p ressu re  has been  released, 
its  v ision  w ill be found  res to red , a n d  an  after-image

positive or negative, w ill be seen against a suitable 
background, though the stim ulation  fro m  the prim ary  
image has never reached the lower and higher visual 
centres at all.

T he im age w ill u su a lly  b e , eccen trically  p laced in 
th e  v isual field, th ro u g h  lack  o f no rm al fixation , and  
m ay  be b lu rred  or m u ltip le  ow ing to  eye-m ovem ents. 
I t  m ay  also be feebler a t  first owing to  incom plete 
recovery  o f v ision in  th e  pressed  eye. U nder su itab le  
conditions, how ever, its  s im ila rity  to  th e  im age in 
th e  o th e r eye leaves no  d o u b t th a t  b o th  orig inate  in 
th e  sam e w ay. T h is confirm s th e  view  th a t  th e  
positive  after-im age seen on a  d a rk  g round  is due to  
re tin a l after-d ischarge , a n d  th e  negative  im age on a 
b rig h t g round  to  local reduc tion  o f re tin a l sensitiv ity . 
Since these  effects occur desp ite  anoxaemia, the ir 
pho tochem ical orig in  is confirm ed. The sam e resu lt 
is ob ta in ed  if  th e  unpressed  eye has been closed 
th ro u g h o u t, b u t fixa tion  o f th e  b lind  eye is th e n  very  
difficult a n d  th e re  is no  norm al im age for com parison. 
I t  is n o t den ied  th a t  c en tra l processes m ay  ex e rt an 
in h ib ito ry  influence on these  after-im ages.

In d u ced  anoxæ m ia o f th e  re tin a  th u s  provides a  
u sefu l m e th o d  o f  blocking im pulses betw een th e  
re tin a  a n d  th e  v isual cen tres an d  of iso lating  th e  
co n trib u tio n s o f d ifferen t p a r ts  o f th e  system  to  th e  
sensorv  process.

K . J .  W . Cb a ik .
Psychological L ab o ra to ry ,

U n ivers ity , C am bridge.
F eb . 27.

Metabolism of Tumours
I n  a  recen t rev iew 1 o f th e  1939 rep o rt o f th e  B ritish  

E m p ire  C ancer C am paign, D r. E . B oy land  criticizes 
as “ ra th e r  m islead ing” th e  follow ing s ta te m e n t from  
th e  rep o rt o f th is  L ab o ra to ry  : “T here ap p ea r a t  th e  
p resen t tim e  to  be tw o  m a in  p o in ts  in w hich th e  
m et abo lism  o f cancer differs from  th a t  o f m ost norm al 
tissues. F ir s tly  th e  ab ility  o f cancer cells to  form  
lac tic  ac id  p ers is ts  even  w hen th e  tissue  is respiring , 
secondly  cancer tissue h as a  re sp ira to ry  quo tien t 
in d ica tin g  th a t  th e  ox id a tio n  o f ca rb o h y d ra te  is 
ab n o rm a l” .

T h is s ta te m e n t, fa r  from  being m isleading, seems 
to  m e to  be clear an d  co rrec t : tu m o u r tissue  differs 
from  m ost no rm al tissues in  these  tw o respects. In  
a n  earlie r r e p o r t2 we h a d  s ta te d  our view  a t  len g th : 
follow ing our findings3 th a t  k idney  m edulla  has a 
pow erfu l aerob ic  glycolysis n o t only  in  R inger 
so lu tion  b u t also, co n tra ry  to  G yorgy et al.*, in  serum , 
we s a id 2 : “ I n  these  som ew hat ra re  cases, therefore , 
aerobic fe rm en ta tio n  is ce rta in ly  n o t associated  w ith  
g row th , still less w ith  m alignancy . A erobic glycolysis 
is n o t specific for tu m o u rs , th o u g h  p rac tica lly  all 
tu m o u rs  h av e  s tro n g  aerobic g lycolysis” . L a te r  we 
s tu d ied  ca rtilag e 6 w hich  we fo u n d 6 to  have  a  sim ilar 
ty p e  o f m etabo lism . These a re  c learer exam ples th a n  
re tin a , since these  tissues a re  p rob ab ly  no m ore 
dam aged  th a n  in  o th e r tissue-slice experim en ts. Bone 
m arrow  glycolyses aerob ica lly  in  R in g er’s so lu tion7, 
th o u g h  th e  p rep a ra tio n  used  b y  F u j i ta 2 h ad  low 
aerobic glycolysis in  serum .

Some o f D r. B o y lan d ’s o th e r exam ples are  less 
sa tisfac to ry . L iv e r9.10, sm oo th  m uscle10, d iap h rag m 11 
a n d  n o rm al ly m p h  g lan d s 12.13.10 have  all been repo rted  
w ith  insign ifican t aerobic glycolysis com pared  w ith  
t h a t  o f tu m o u rs . I n  fac t, th e  tran sfo rm atio n  o f 
no rm al liver in to  a  h ep a to m a  is a  s trik in g  exam ple 14.15
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of th e  developm ent from  no rm al liver m etabo lism  of 
“The ty p e  o f m etabo lic  a c tiv ity  ch a rac te ris tic  o f 
m alignan t tissue  generally , th a t  is, ac tiv e  glycolysis 
w ith  a  re la tive ly  h igh value  for th e  aerobic 
glycolysis” 16. T his im p o rta n t re su lt does n o t seem  
to  favour th e  view  th a t  cancer tissue  arises in general 
from  norm al tissue  w ith  a  cancer-like m etabo lism .

N orm al skin glycolyses aerob ica lly  a n d  undergoes 
re la tive ly  litt le  a lte ra tio n  o f m etabo lism  w hen  it  
becomes pap illom atous16, b u t w hen m uscle is rep laced  
b y  m alignan t sarcom a a  g rea t increase o f glycolysis 
occurs16. I n  observations o f w hich de ta ils  a re  n o t 
y e t published , B erenblum , C hain  an d  H e a tle y 17 found  
w ith  iso lated  ep ithe lium  o f sk in  an d  o f Shope p a p il­
lom a little  difference o f m etabo lism  or o f R .Q ., th e  
la t te r  being low in b o th . T hus th e ir  re su lts  on sk in  
ep ithe lium  ap p ea r to  resem ble th o se  o f B y w a te rs6 on 
synovial m em brane. I f  we exclude re tin a , o f w hich 
th e  R.Q . is con troversial, these  tw o  exam ples re p re ­
sen t th e  p resen t excep tions am ong no rm al tissues to  
b o th  our generalizations. A lthough  b o th  a re  tissues 
o f low m etabo lic  a c tiv ity , it  is likely  th a t  sim ilar 
charac te ristics w ill be found  in  m ore ac tiv e  tissues 
as th e  search  proceeds. I t  is c lear th a t  n e ith e r o f  ou r 
generalizations, n o r b o th  in  com bination , is in th e  
s tr ic te s t sense specific fo r tum ours . N evertheless, th e  
association in tu m o u r m etabo lism  o f re la tiv e ly  high 
aerobic an d  anaerobic  glycolysis w ith  th e  low ered 
R.Q. is such a  co n s tan t one th a t  to  dism iss it  is to  
d iscard  as u n im p o rta n t th e  m ost ch a rac te ris tic  o f 
estab lished  biochem ical pecu liarities o f tu m o u r tissue.

F . D ic k e n s .
Cancer R esearch  L ab o ra to ry ,

N o rth  o f E n g lan d  Council o f th e  
B ritish  E m pire  C ancer C am paign, 

N ew castle-upon-T yne.
F eb . 23.

* N \ ture, 145, 246 (1940).
* A nn. Rep. Brit. E m p. Cancer Campaign, 13, 158 (1936).
1 Dickens, F ., and  Weil-Malherbe, H ., Biochem. J ., 30. 659 (1936).
* Oyôrgy, P., Keller, W., and  Brehme, T., Biochem. /■.. 200, 356 (1928).
4 Bywaters, E. G. L., J . Path, and B ad ., 44, 247 (1937).
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11 Meyerhof, O., Chemische Vorgânge im Muskel, Berlin, 1930, p. 55
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12 Victor, J .,  and W interstein, M. R ., Amer. J . Cancer, 22, 561 (1934)»
“  Victor, J ., and Po tter, J .  S., Amer. J .  Cancer, 32, 554 (1938) (p. 558. 
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14 N akatani, M., et al., Gann. 32, 240 (1938).
ls Orr, J .  W., and Stickland, L. H ., Ann. Rep. Brit. Em p. Cancer 

Campaign, 18, 161 (1938) ; and  Chem. and Ind ., 58, 1088 (1939).
“  Crabtree, H . G., Biochem. J .,  22, 1289 (1928).
17 A nn. Rep. Brit. Emp. Cancer Campaign, 10, 215 (1939).

T h e  above le tte r  con ta in s tw o  conflicting s ta te ­
m ents.

(1) “ A erobic glycolysis is n o t specific fo r tu m o u rs, 
th ough  p rac tica lly  all tu m o u rs h ave  s tro n g  aerobic 
glycolysis.”  This from  D r. D ickens’s rep o rt o f  1936 
seems to  be a  fa ir a n d  tru e  s ta te m e n t o f th e  position  
a n d  n o t consisten t w ith  th e  follow ing s ta te m e n t 
from  th e  1939 rep o rt, w hich I  consider “ ra th e r  
m isleading” .

(2) “ T here ap p ea r a t  th e  p resen t tim e  to  be tw o 
m ain  po in ts  in w hich th e  m etabo lism  o f cancer differs

from  th a t  o f m o s t n o rm al tissues. F ir s tly  th e  a b ility  
o f  cancer cells to  fo rm  lac tic  ac id  p ers is ts  even  w hen 
th e  tissue  is re sp irin g .”

B enign g row ths a n d  m ost bo d y  tissues (w ith  som e 
excep tions, such  as  k id n ey  co rtex , sp leen, o v a ry  a n d  
lung) w hich  h av e  been  carefu lly  exam ined  ap p ea r 
to  h ave  som e aerob ic  g lycolysis (for exam ple , te s tis  

2*8—5-5, liver 0 -9 -4 -3 , u te ru s  3-0 -6 -9 ). Som e o f 
these  n o n -m alignan t tissues, in ad d itio n  to  th e  th ree  
m en tioned  b y  D r. D ickens, also h av e  a  low ered R.Q . 
A  few  m a lig n an t tu m o u rs , p a rtic u la r ly  som e hu m an  
ca rc in o m a ta 1 a n d  som e spon tan eo u s ca rc in o m ata  in 
m ice2, h ave  low er aerob ic  g lycolysis th a n  m an y  
‘n o rm a l’ tissues.

T here  can  be no d o u b t th a t  th e  B ritish  E m p ire  
C ancer C am paign h as in  th is , a s  in  so m an y  o th e r 
p rob lem s connected  w ith  cancer, g iven  m ost va luab le  
help  b y  securing  th e  th o ro u g h  in v es tig a tio n  o f  th e  
question  in  severa l d ifferen t labo ra to ries .

E . BOYLAND.
C hester B e a tty  R esearch  In s ti tu te ,
T he R o y a l C ancer H o sp ita l (F ree),

L ondon , S.W .3.
F eb . 29.

1 Dickens, F., and  Pa tey , D. H ., Lancet, 2, 1229 (1930).
‘ M urphy, J .  B., and Hawkins, J . A., J . Gen. Physiol., 8 , 115 (1925).

Action of Ions on Choline Esterase
T h e  physiological significance o f  choline esterase  

suggested  b y  its  h igh  co n cen tra tio n  a t  m uscle  end  
p la te s  a n d  a t  synapses o f  th e  cen tra l nervous sy s tem 1 
m akes i t  d esirab le  to  in v es tig a te  th e  p ro p ertie s  o f 
th e  enzym e. T he elec tric  o rgan  o f  T orpedo , w hich 
is considered  as a n  accu m u la tio n  o f  m uscle end  
p la te s , h as b y  fa r  th e  h ighest co n ten t o f choline 
esterase  ever found  in  a  tissue  o f fluid. A n o rgan  o f 
100-200 gm . w eight sp lits  a b o u t 200-400 gm . a c e ty l­
choline in  60 m in ., w hich  is a  h y d ro ly tic  pow er o f th e

A c t io n  o f  D i v a l e n t  I o n s  o n  C h o l in e  E s t e r a s e
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sam e o rder o f m ag n itu d e  as ca lcu la ted  for end  p la tes . 
T he o rgan  has there fo re  been  u sed  as m a te ria l for 
th e  p re p a ra tio n  o f  ac tiv e  enzym e so lu tio n s2.

E v idence  o b ta in ed  prev iously  from  these  p re p a ra ­
tions in d ica ted  th a t  th e  enzym e con ta in s — SH  
groups essen tia l for its  a c tiv ity 3. T he p resen t in ­
vestiga tions show  th a t  th e  enzym e is only  ac tiv e  in 
th e  p resence o f  d iv a len t ca tions. A fter d ialysis th e  
enzym e p rac tica lly  com plete ly  loses its  a c tiv ity . A 
few у ° f  d iv a len t ions rea c tiv a te  it . T he  o rder o f 
a c tiv a tio n  b y  th e  ions is as follows : B a + + , Ca + + , 
M g+ + , Mn + + (see accom pany ing  figure). Mn + + in  a 
c o n cen tra tio n  o f 0-00002 m ol. (1-1 y per c.c.) in ­
creased  th e  am o u n t o f acety lcholine sp lit in 60 m in. 
from  0-08 to  1-13 m gm .

M eyerhof’s co-w orkers described  a  stro n g  effect o f 
Mn + + on th e  ac tio n  o f cozym ase4 an d  cocarboxy lase5. 
Mg + + w as also ac tiv e  b u t to  a  sm aller e x te n t, v . E u le r 
a n d  h is associa te s6 observed  th a t  iso-citric  d eh y d ro ­
genase does n o t a c t unless Mn + + or Mg + + a re  p re se n t. 
I n  all th re e  enzym e sys tem s co ncen tra tions o f th e  
ions a n d  re la tionsh ip s betw een  th e  s tre n g th  o f M n+  + 
a n d  M g + +  w ere sim ilar to  those  described  here.

T he re a c tiv a tio n  b y  ca tions occurs a t  a  po in t 
d ifferen t from  th a t  a t  w hich th e  reac tiv a tio n  b y  
red u c tio n  o f S -S  groups tak e s  p lace . T he m ax im al 
effect o f g lu ta th io n e  p lus Mg + + is equa l to  th e  sum  
o f th e  effects o f each alone (see accom pany ing  tab le ).

S u m  o f  e f f e c t s  o f  M g +  +  a n d  g l u t a t h io n e . M g m . A c e t y l ­
c h o l in e  SPLIT IN 60  MIN.

Values obtained Calculated values

Dialysed enzyme 0-45 0-45
+  GSH 0-0003 mol. 2-20 +  1-75
+  GSH 0-001 mol. 2-30
+  M g+ +  0-002 mol.
+  M g+ +  0-002 mol. \

1-85 +  1-40

+  GSH 0-0003 mol. / 3-67 3-60

M onovalent ions (N a,K ) also re a c tiv a te  th e  enzym e, 
b u t on ly  a t  v e ry  h igh co n cen tra tions (0-1 m ol.). 
H ow ever, even  a t  such h igh  co n cen tra tions th e  effect 
o f  th e  m o novalen t ions is m u ch  less th a n  th a t  o f 
d iv a len t ions. N o difference has been  found  betw een 
K +  a n d  N a + .

O ur re su lts  an d  conclusions a re  in  co n tra s t to  those 
recen tly  described  b y  M endel et a l.7. I t  shou ld  be 
borne  in  m ind , how ever, th a t  th e  enzym e p re p a ra ­
tio n s  em ployed b y  those  au th o rs  w ere o b ta in ed  from  
horse serum  an d  th a t  th e y  ap p ea r to  h ave  been  less 
a c tiv e  a n d  o f  a  low er degree o f p u r ity  th a n  those  
prev iously  desc rib ed 2.

T his w ork  w as a ided  by  a g ra n t o f th e  D azian  
F o u n d a tio n .

D . N a c h m a n s o h n .

L a b o ra to ry  o f Physio logy,
School o f M edicine,

Y ale U n ivers ity .
F eb . 7.

1 Nachm ansohn, D., Hull. Soc. Chim. Biol., 21, 761 (1939).
2 N achm ansohn, D., and  Lederer, E ., C.R. Soc. Biol. Paris, 130, 321

(1939).
3 Nachm ansohn, D., and Lederer, E ., Bull. Soc. Chim. Biol., 21, 797

(1939).
4 Ohlmeyer, P., and  Ochoa, S., Biochem. Z .. 293, 338 (1937).
* Lohm ann, К ., and  Schuster, Ph ., Biochem. Z., 294, 183 (1937).
•A dler, E ., Euler, H . v., Gunther, G., and  Plass, М., Biochem. J ., 

33, 1028 (1939).
’ M endel, B., Mundell, D., and Strelitz, Г ., N a t u r e ,  144, 479 (1939).

Ice Formation in Worcestershire
On  J a n u a ry  27, w hen  th e  g rea t snow storm  w as 

developing, th e  E v esh am  d is tr ic t experienced a 
re la tiv e ly  ligh t fall a n d  th is  changed a t  n igh t to  
‘supercooled’ ra in . Sunday-, J a n u a ry  28, found  us 
aw aking  to  a  strange  ‘creak ing ’ o f trees in th e  w ind 
due, I  found , to  a n  a rm o u r o f th ick  ice. M ost o f th e  
ice w as on to p — m y  aeria l h a d  J in. above, J in. below. 
W ider ex p lo ra tio n  p resen ted  a n  am azing  experience. 
R oads, w alls, tre e s , hedges— ev ery th in g  w as coated 
w ith  inches of c ry s ta l clear ice. B ranches a n d  tw igs 
w ere encased  in  ice m an y  tim es th e ir  ow n d iam eter, 
a n d  m an y  w ere, like th e  te leg rap h  w ires in  th e  
accom pany ing  illu s tra tio n , e ither b roken  dow n or

sn app ing  as I  passed. S light ra in  was still falling and  
freezing in s tan tly . T here seem s no d o u b t th a t  ra in  
h a d  been falling all n ig h t in  a  ‘supercooled’ s ta te , 
c o n tac t w ith  ob jects in itia tin g  solidification, generally  
com plete  before th e  w a te r could ru n  un d ern ea th . 
People w ere chiselling th e ir  w ay  in to  cars le ft outside, 
a n d  ice on one n ea r B roadw ay  Tow er w as 6 in. th ick .

I  saw  w ood-pigeons, encased  in  ice as th e y  roosted , 
hobbling  th ro u g h  th e  grass. P resum ab ly  w ith  th e  
rece ip t o f la te n t h e a t th e y  h a d  realized  no th ing  
u n to w ard  u n ti l  a tte m p tin g  to  fiy. R oads them selves 
w ere sheets o f ice— 6 in. th ic k  on B roadw ay H ill—  
a n d  being  used  as sk a tin g  rinks.

Q u an tita tiv e ly — ice 4 in. th ic k  on tw igs com m on, 
‘b lad es’ o f g rass 4 in . th ic k  ; I  m easured  one te legraph  
pole guy  18 in. in  circum ference ; one b ranch  weighed
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before an d  a f te r  th aw in g  gave ra tio  64 to  1. an d  
on one fine g rass b lade th e  ice w eighed 197 tim es th e  
grass.

The whole appearance  o f  th e  co un try side  w as 
fan tastic  an d  grotesque, an d  it  w ould  be in te restin g  
to  know  if  an y  prev ious sim ilar occurrence is on record .

A. A. N e w b o l d .
The H aven , G reenhill,

E vesham .

Optical Anisotropy of Cellulosic Sheets
T h e  follow ing observat ions on th e  op tica l an iso tro p y  

of cellulose este r sheets m ay  supp lem en t th e  findings 
o f D rum m ond1.

W hethe r th e  ‘slow r a y ’ in th e  p lane  o f th e  sheet is 
norm al to , o r coincident w ith , th e  d irec tion  o f stress 
depends on th e  h y d ro x y l co n ten t o f th e  este r, and , 
to  a  lesser ex te n t, on th e  so lven t co n ten t o f th e  sheet 
w hen stress is applied .

Increasing  hyd ro x y l co n ten t favou rs  th e  sam e 
d irection  as th a t  o f th e  stress, w hereas, as surm ised  
by D rum m ond, in tro d u c tio n  o f acy l g roups favours 
th e  norm al d irection . T hus, w ith  cellulose ace ta te s , 
th e  ace ty l co n ten ts  o f w hich a re  g rea te r th a n  43 per 
cen t, th e  slow ray  d irection  m ay  be n o rm al to  th e  
d irection  o f stress ; sim ilar b ehav iou r is also show n 
by cellulose n it ra te  sheets.

W ith in  a  certa in  range o f h y d ro x y l con ten ts, in 
ace ta te  an d  in n it ra te  sheets th e  am o u n t o f so lven t 
or im bibed liqu id  w hen ten s ion  is app lied  m ay  
influence th e  position  o f th e  slow ray . I n  general, 
th e  slow ra y  lies no rm al to  th e  d irection  o f stress if  
tension  is app lied  to  a  sheet w hich con ta ins a  large 
p roportion  of so lven t, w hereas rem oval o f th e  la t te r  
favours its  location  in  th e  d irection  o f th e  app lied  
stress.

The ex trap o la tio n  o f birefringence values o f 
cellulose e s te r sheets to  zero ace ty l co n ten t b y  
D rum m ond finds som e ju s tifica tion  from  m easu re­
m en ts m ade on un iax ia l cellulose a c e ta te  sheets, 
w here th e  increase in  nega tive  b irefringence is 
ap p rox im ate ly  linear w ith  a  decrease from  4 4 '8  to

27-0 p e r  cen t ace ty l. T h is is m ore s tr ic t ly  th e  case 
in  th e  tr ia c e ta te  region, p ro v id ed  a  so lven t is selected  
w hich gives re la tive ly  flexible sheets, a n d  th a t  es te rs  
o f sim ilar chain-length  a re  em ployed . As m igh t be 
a n tic ip a ted , increase o f cha in -leng th  increases th e  
nega tive  b irefringence.

A de ta iled  d iscussion o f these  re su lts  w ill be p u b ­
lished elsewhere.

I t  m ay  be o p p o rtu n e  to  em phasize here  th a t  th is  
m e th o d  o f sheet b irefringence d e te rm in a tio n 2 in  its  
m ore accu ra te  form  is re s tr ic ted  to  sheets o f  re la tive ly , 
low values o f b irefringence such as those  w hich lie 
beyond  th e  sen s itiv ity  o f im m ersion  m ethods. T he 
m e th o d  is essen tia lly  a n  ap p ro x im a tio n  in  tw o 
respects, first, in  th e  assum ption  of id en tity  o f p a th  
o f th e  tw o com ponen ts in  tran sm ission  th ro u g h  th e  
shee t, a n d  secondly, in th e  in heren t ap p rox im ation  
o f  th e  g raph ica l ex trap o la tio n .

J o h n  S p e n c e .
R esearch  L abo ra to ries ,

E a s tm a n  K o d ak  C om pany,
R ochester, N .Y . F eb . 15.

■Drummond, D. G.. N a t u r e ,  145. 67 (1940). 
a Spence, J ., J .  Phys. Chem ., 43, 865 (19:i9).

Structure of Cellulose Acetate
R e c e n t l y  I  h ave  exam ined  several sam ples o f cast 

p lastic ized  secondary  cellulose a ce ta te  sheet m a te ria l 
u n d e r th e  m icroscope. W ith  crossed niçois a  un iform  
yellow  po la riza tio n  colour w as show n, ind ica ting  a 
considerable am o u n t o f  o rien ta tio n . T ak ing  th e  c a s t­
ing flow-lines, pa ra lle l to  th e  ‘selvedge’ edge, as th e  
d irec tion  o f th e  с ax is , th e  sam ples show ed oblique 
ex tin c tio n . T h is phenom enon  is co nsis ten t w ith  th e  
view  th a t  th e  cellulose a c e ta te  u n it , a n d  also th e  
p a re n t cellulose, is m onoclinic ra th e r  th a n  o rtho - 
rhom bic.

C. A. R e d f a r n .
Q u ality  H ouse, Q u ality  C ourt,

C hancery  L ane,
L ondon , W .C .2. M arch 6 .

Points from Foregoing Letters
L. Jân o ssy  an d  P . Ing leby  have  carried  o u t coun te r 

experim ents w hich give ev idence for th e  occurrence 
of p en e tra tin g  show ers d is tin c tly  d ifferen t from  
cascades o r knock-on show ers. P a r ts  o f th e  show ers 
m ay possibly be accoun ted  for b y  assum ing  th e  
creation  o f m esons in  lead .

M echanical pressure on th e  eye causes tem p o ra ry  
blindness th rough  re tin a l anoxæ m ia. К . J .  W . 
C raik finds th a t  a fter-im ages o f  a  ligh t exposed to  
th e  eye in  th is  condition  can  be seen on releasing 
th e  pressure. T his appears to  d em o n stra te  th e ir  
re tin a l origin, since th e  s tim u la tio n  from  th e  p rim ary  
im age h as never reached  th e  v isual cen tres in  th e  
brain .

In  a  rep ly  by  F . D ickens to  a  recen t com m ent by  
B oyland, it  is po in ted  o u t th a t  a lth o u g h  th e  
association o f a  low ered re sp ira to ry  quo tien t w ith  a 
s trong  aerobic glycolysis is no longer considered as 
s tr ic tly  specific to  tu m o u r m etabolism , th e  occurrence

am ong  no rm al tissues o f th is  com b ina tion  is excep ­
tio n a l enough  for it  to  rem ain  th e  m ost charac te ris tic  
o f th e  know n b iochem ical fea tu res  o f  cancer. D r. 
B oyland  replies th a t ,  in his opinion, as th is  co m ­
b in a tio n  does recu r in som e cases, i t  is undesirab le  
to  say  th a t  tu m o u rs  differ from  non -m alignan t 
tissues in  these  p ropertie s .

U sing  enzym e p rep a ra tio n s  o b ta in ed  from  th e  
elec tric  o rgan  o f T orpedo , D . N achm ansohn  finds 
th a t  choline este rase  is on ly  ac tiv e  in th e  presence 
of d iv a len t ca tions. M onovalent ca tions will re ac tiv a te  
th e  enzym e, b u t on ly  a t  v e ry  h igh  co n cen tra tio n s.

J .  Spence p o in ts  o u t, in regard  to  th e  an iso tro p y  of 
cellulose sheets, th a t  th e  h y d ro x y l co n ten t o f th e  
cellulose e s te r a n d  th e  so lven t co n ten t o f th e  sheet 
influence th e  o rien ta tio n  o f th e  slow ra y  in  th e  p lane  
o f th e  stressed  sheet. U n iax ia l cellulose a c e ta te  sheets 
show , w ith in  lim its , a  linear increase in  n eg a tiv e  b ire ­
fringence w ith  increasing  h y d ro x y l co n ten t.
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R E S E A R C H  I T E M S
Pleistocene and Prehistory in Europe and China

E x t e n s iv e  research  b y  W en-C hung  P e i in  th e  
Chinese P leistocene a n d  com parison  w ith  co rrespond ­
ing re su lts  o f E u ro p ean  geologists a n d  archaeologists 
is sum m arized  in  “ A n A tte m p te d  C orre la tion  of 
Q u a te rn a ry  C eology, Palaeontology a n d  P reh is to ry  
in  E u ro p e  a n d  C h in a” ( In s ti tu te  o f  Archaeology, 
U n iv e rs ity  o f L ondon . O ccasional P a p e r  N o. 2, 1939. 
P p . 16 +  2 tab le s . 2s. 6d.). T he  o b jec t o f th e  in v estig a ­
tio n  w as to  a rr iv e  a t  th e  age o f  S in an th ro p u s , w hich 
is here  assigned  to  th e  L ow er P leistocene in  sp ite  o f 
th e  lith ic  in d u s try , w hich  ex h ib its  a  few  fea tu res 
th a t  in  E u ro p e  do n o t ap p ea r u n ti l  la te r . F ro m  
th e  p o in t o f  v iew  o f  h u m an  ev o lu tion  S inan th ropus 
w ould  be  co n tem p o ra ry  w ith  th e  E u ro p ean  E oan- 
th ro p u s  a n d  H om o Heidelbergensis. W hile  th e  
E u ro p ean  Q u a te rn a ry  covers fo u r m ain  periods o f 
cold clim ate , in  C hina fo u r p h y siog raph ic  cycles m ay  
be observed  in  w h ich  p h ases o f erosion a lte rn a te d  
w ith  phases o f sed im en ta tio n . F ro m  th e  geological 
p o in t o f view , E u ro p e  a n d  C h ina  h ave  tw o  series o f 
P leistocene d eposits  in  com m on, th e  o lder covering 
th e  perio d  from  la te  P liocene to  ea rly  P le istocene, th e  
y o u n g er ch a rac te rized  b y  th e  freq u en t occurrence 
o f  loessic m a te ria l. T hese tw o  series can  be co rre la ted  
in  E u ro p e  a n d  in  C h ina  stra tig rap h ica lly , litho log ically  
a n d  fau n istica lly  ; b u t  i t  is im possib le to  go fu r th e r 
a n d  in to  de ta il. I t  is p re m a tu re , there fo re , to  base a  
co rre la tio n  on  geological ev idence only . A  p u re ly  
palaeontological basis, n o tw ith s ta n d in g  difficulties, 
is m ore sa tis fac to ry . T he ea rly  S aum enian  corresponds 
to  V illafranch ian , C houkou tien  (S in an th ro p u s level) 
to  C rom erian , C houkou tien  I I I  to  ea rly  m idd le  
P le istocene, S jara-O sso-gol (O rdos) to  N ean d erth a l, 
a n d  C houkou tien  U p p er Cave to  E u ro p e a n  U p p er 
Palaeolithic. P re h is to ry  helps litt le , ow ing to  d iffer­
ences o f w o rkm ansh ip , b u t  su b jec t to  th is  p rov iso , 
C houkou tien  loc. 13 is co n tem p o ra ry  w ith  A bbevillian , 
C houkou tien  loc. 15 w ith  ea rly  A cheulean , ea rly  
C lac ton ian  a n d  T ay ac ian , O rdos w ith  m idd le  a n d  
la te  A cheulean , M icoque, ea rly  an d  m idd le  Levallois- 
ian  an d  M ousterian , an d  C houkou tien  U p p er Cave w ith  
u p p e r P a læ o lith ic— A urignacian , S o lu trean  an d  Mag- 
d a len ian . ,

Insulin Hypoglycæmia and the Central Nervous System

E r n s t  G e l l h o r n  re p o r te d  h is in vestiga tions on 
th e  effects on  th e  ce n tra l n ervous sy s tem  o f insulin  
hypog lycæ m ia before th e  recen t m ee tin g  o f th e  
A m erican  A ssociation . T here  is a  close in te rre la tio n ­
sh ip  betw een  its  effects a n d  th o se  o f ce reb ra l anox ia , 
in  t h a t  th e  tw o  s ta te s  a re  m u tu a lly  synerg istic , an d  
in  b o th  th e re  is depressed  co rtica l b u t  au g m en ted  
au to n o m ic  ex c itab ility . T he re su lta n t increased  
a c tiv ity  o f th e  sy m p a th e tic  sy s tem  te n d s  to  resto re  
th e  b lood-sugar level, a n d  a t  th e  sam e tim e  to  ren d er 
th e  m ed u lla ry  cen tres  less exc itab le , in  th is  case b y  
a  d irec t a c tio n  u p o n  th e m  o f c ircu la tin g  ad rena lin . 
S uch reac tions te n d  to  res to re  th e  an im al to  its  
re s tin g  s ta te , b u t  m ay , u n d e r  s ligh tly  d ifferen t con ­
d itions , ag g rav a te  th e  effects o f th e  changes. T hus, 
p ro longed  an o x ia  m a y  p re v e n t hypoglycæ m ic con ­
vulsions, b u t  m a y  also p re v e n t th e  ev en tu a l 
re s to ra tio n  o f  a  n o rm al b lood-sugar level b y  
depressing  th e  m ob iliza tion  o f  th e  h ep a tic  sto res 
o f  glycogen.

Inheritance of Bobbed Hair-
S. E . S t o d d a r d  (J . Hered., 130, 543-545 ; 1940) 

rep o rts  a  pedigree in  m an  show ing th e  inheritance  as 
an  au to som al do m in an t o f a  sh o rt fore-lock. The 
h a irs  o f th e  fore-lock on th e  h ead  o f th e  affected 
ind iv iduals grow  to  five or six  inches an d  th e n  fall 
ou t, being  rep laced  b y  new  ha irs  w hich  aga in  reach
51 inches an d  th e n  fall o u t. T his self-bobbing 
ch arac te ris tic  is to  be  called  ‘c a ta tr ic h y ’.

The Oldest Vertebrate Egg
F o s s il  rep tilian  eggs h ave  been recorded from  

C retaceous and  Ju ra ss ic  deposits , b u t th e y  are rare, 
a n d  th e  m ost s tr ik in g  d iscovery  h ith e rto  w as th e  
n es t o f d inosau r eggs found  in th e  D esert o f Gobi 
by  D r. R o y  C hapm an A ndrew s a n d  h is fellow- 
exp lo rers. A ll ea rlie r records are , how ever, m uch 
an te d a te d  b y  th e  d iscovery  o f an  egg, 59 m m . long, 
a t  R a ttle sn a k e  C anyon, A rcher Co., T exas, in rocks 
w hich  lie close to  th e  b o u n d ary  betw een  Carboniferous 
an d  P erm ian . P rof. A lfred S. R om er a n d  Llew ellyn I . 
P rice  describe th e  shell, a lm ost 1 m m . th ick , as 
o rn am en ted  w ith  sm all ro unded  tubercles, an d  in 
section  show ing lamellae, ty p ica l o f am nio te  egg-shells 
(A m er. J .  Sc i., 237, 826 ; 1939). T he in te rio r, as 
exam ined  b y  X -ray  p h o tog raphs, show ed no ind ica­
tio n  o f em bryonic  developm ent. A lthough  it  is im ­
possible to  say  to  w h a t rep tile  th e  egg m u s t be 
assigned, th e  m ost a b u n d a n t o f th e  four com m on 
rep tiles o f th e  R ed-beds o f T exas is th e  pelycosaur 
O phiacodon (T heropleura), a n d  th e  “chances are  p e r­
h ap s som ew hat in  its  favo r as th e  possible p ro gen ito r” .

Growth Hormones in Seed Dressings
H . E . C roxall a n d  L . Ogilvie (J . Pom . and Hort. 

S ci., 17, 362 ; 1940) h ave  show n th a t  th e  application  
to  pea  a n d  b ean  seeds o f  d ry  fungicidal dressings 
con ta in ing  g row th-p rom oting  substances m ay  be of 
considerable value . T he  vege ta tive  g row th  o f several 
d ifferen t varie ties o f p ea  p lan ts  w as s tim u la ted  by 
such  tre a tm e n ts , b u t th e re  w as no difference in tim e 
o f flowering. T he dressings used  consisted  o f  ta lc , a  
p ro p rie ta ry  m ercu ria l dressing, a n d  cuprous oxide, 
con ta in ing  5-20 p a r ts  p e r m illion o f naph thalene  
acetic  acid, m ixed  n ap h thy lidene  acetic acids and  
indolyl b u ty r ic  acid . T he ra te  o f em ergence o f pea 
seeds sow n in sterile  soil in th e  greenhouse was 
accelera ted , a n d  th e  d ry  w eigh t o f th e  seedlings after 
th ree  w eeks g row th  w as increased, b y  trea tin g  th e  
seeds w ith  th e  above dressings. I n  certa in  conditions, 
th e  developm ent o f som e varieties o f peas was 
checked b y  m ercuria l a n d  cuprous oxide dressings. 
T his check w as p a r t ly  o r en tire ly  overcom e by  the  
inco rpo ra tion  o f g row th  substances. In  field tr ia ls  
in  sum m er, m ercuria l a n d  cuprous oxide dressings 
alone reduced  th e  crop w hen th e  soil w as d ry  for a 
long period, b u t dressings con ta in ing  g row th  su b ­
stances gave yields u p  to  80 p e r cen t g rea te r th a n  
those  from  u n tre a te d  seeds. I n  greenhouse soil con­
ta m in a te d  w ith  dam ping-off fungi, a  h igher percentage 
em ergence from  several varie ties o f  peas, an d  one of 
d w arf beans, w as ob ta in ed  b y  tre a tin g  th e  seeds w ith  
horm one-con tain ing  dressings th a n  b y  th e  use o f th e  
sam e dressings w ith o u t horm ones. T here w as con­
siderab le  difference in  th e  response o f different 
varie ties to  th e  dressings used.
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Two Distinct Diaphorases
C o e n z y m e - s p e c i f i c  dehydrogenases ca ta ly sin g  th e  

ox idation  o f tissue  m etab o lites  such  as lac tic  acid  
m ay  require  th e  presence o f coenzym e I  (diphos- 
phopyrid ine nucleo tide) o r coenzym e I I  (triphospho- 
pyrid ine nucleo tide). R educed  coenzym es I  a n d  I I  
do n o t b y  them selves re ac t w ith  oxygen , a n d  a 
fu r th e r link  has been m ade  b y  th e  d em o n s tra tio n  of 
th e  presence in an im al tissues o f a  ‘coenzym e ox idase’, 
nam ed b y  E u le r ‘d iap h o rase ’ a n d  by  D ew an a n d  
Green ‘coenzym e fac to r’, w hich ca ta ly ses  th e  o x id a ­
tion  o f these  reduced  coenzym es I  a n d  I I .  Also, 
cytochrom es -a an d  -b a re  rap id ly  reduced  b y  th e  
d iaphorase -  coenzym e sys tem  a n d  re-oxidized  by  
cytochrom e oxidase a n d  oxygen. T he com plete  
system  for la c ta te  is th u s  :

L a c ta te -----*■ Coenzym e------* Cytochromes -a and -b —■—*■ Oxygen
dehydrogenase diaphorase cytochrome

oxidase
(arrow s show  th e  d irec tion  o f hydrogen  tran sfe r). 
S trau b , C orran  a n d  G reen show ed th a t  d iaphorase  
is iden tica l w ith  a  flavopro te in  iso la ted  from  h e a rt 
m uscle con ta in ing  flav in-aden ine-d inucleo tide as 
p ro s the tic  group . E . P . A b rah am  a n d  E . A dler 
(Biochem. J., 34, 119 ; 1940) have  now  confirm ed th a t  
there are  tw o d is tin c t d iaphorases h av in g  ac tiv itie s  
w ith  respect to  coenzym e I  an d  coenzym e I I .  T hus 
d iaphorase from  h e a r t h as on ly  d iapho rase  I  a c tiv ity , 
an d  th a t  from  acetone-d ried  ad ren a l possesses also 
d iaphorase I I  a c tiv ity , a n d  th e  ra tio  o f th e  ac tiv itie s  
o f d iaphorase I I  a n d  d iaphorase  I  varies w idely  for 
different tissues.

Evaluation of e, m and h
A n im p o rta n t p ap e r on th e  ev a lu a tio n  o f  th e  

electronic charge a n d  m ass a n d  th e  q u a n tu m  of 
action  w as read  by  C. G. D arw in  a t  a  m eeting  o f  th e  
Physical Society on F eb ru a ry  9, a n d  is ap pearing  in 
th e  M arch issue o f th a t  S ociety’s Proceedings. T his 
sub jec t has recen tly  been  d iscussed b y  D unn in g to n  
in Reviews o f M odern P hysics  a n d  b y  D u M ond in 
th e  Physical Review. T he a im  in  each  case is to  
derive th e  best possib le va lues o f e, m  a n d  h  b y  
com bining all th e  d ifferent ex perim en ta l d a ta . B y 
considering th e  logarithm s o f th e  q u an titie s  con ­
cerned ra th e r  th a n  th e  q u an titie s  them selves, D arw in  
develops a  m ethod  w hich is sim pler th a n  D unning- 
to n ’s an d  m igh t well be a d o p ted  in  a n y  fu tu re  
revision o f th e  constan ts . D u  M ond tak e s  m u ch  th e  
sam e p o in t o f view , b u t w here h is m eth o d  is a p ­
prox im ate , D arw in ’s is ex ac t. D arw in  agrees w ith  
th e  o ther tw o investiga to rs in concluding th a t  th ere  
is a  discrepancy betw een  th e  d irec t de te rm in a tio n  
o f h\e an d  th e  o th e r experim en ta l m ethods. T here 
has p robab ly  been  som e unknow n sy s tem atic  e rro r 
in th e  dete rm ina tions o f th e  lim it o f th e  X -ray  con ­
tinuous spectrum , unless, a s  is fa r less likely , the re  
are system atic  erro rs in  several o f th e  o th e r ex p eri­
m ents w hich happen  to  give conco rdan t fallacious 
values. T he final resu lts  a re  : e =  4-8025 x 10-10, 
elmc =  1-7591 x 107 an d  h =  6-6243 x 10-27, th e  
p robable erro r be ing  ab o u t one in  te n  th o u san d  in 
each case. W ith  these  values th e  fine-struetu re  c o n stan t 
hcj2r.e2 is 137-03, w ith  probab le  e rro r ab o u t 0-03.

The Study of Atmospherics -
T. H . L aby , J .  J .  M cNeill, F . G. N icholls an d  

A. F . B . N ickson (Proc. Roy. Soc., A , 174, 145) 
have carried  o u t a  series o f investiga tions o f  a tm o ­
spherics, using  a n  aperiod ic  aeria l connected  th ro u g h  
an  am plifier to  a  self-recording cat.hode-ray

oscillograph. T he re su lts  confirm  those  o f p rev ious 
w orkers th a t  th e  elec tric  field changes due  to  a 
lig h tn in g  d ischarge include a  slow  field change due 
to  th e  leader s tro k e , a  ra p id  re tu rn  s tro k e , a n d  a 
final slow  non-oscilla ting  change. T he d is tu rb an ce  is 
o ften  follow ed b y  w aves reflected  from  th e  ionosphere. 
I n  som e cases a  dam p ed  osc illa ting  d ischarge w as 
observed , a n d  reasons a re  g iven for reg a rd in g  th is  as 
a  fea tu re  o f  th e  d ischarge  ra th e r  th a n  a  re su lt o f 
successive reflections. A  m ean  va lu e  o f th e  p eak  
pow er in  a n  a tm o sp h eric  is 5 x 10® kw ., a n d  o f  th e  
to ta l  energy  ra d ia te d  200 kw. sec. T h is is sm all com ­
p ared  w ith  th e  to ta l  energy  o f  a  th u n d erc lo u d .

An Auto-collimating Spectrohelioscope
M. A. E l l i s o n  h as described v e ry  fu lly  a  hom e­

m ade spectrohelioscope (J . B rit. A stro. A ssoc., 50,
3 ; 1940). T he in s tru m e n t to o k  Mr. E llison  2J years 
to  co n stru c t. A  c lea r ex p lan a tio n  w ith  num erous 
d iag ram s is p rov ided , an d  those  w ho are  in te re sted  
in  th e  su b jec t shou ld  s tu d y  th e  p ap er carefu lly . I t  
is sa tis fac to ry  to  know  th a t  th e  perform ance o f th e  
in s tru m en t h as  com e u p  to  expec ta tions , a n d  m ost 
o f th e  chrom ospheric  d e ta ils  in  H a  ligh t visible in 
th e  H ale  in s tru m en ts  a re  show n. T he perform ance 
is p a rtic u la rly  good w ith  lim b prom inences.

Spectrum of Nova Aquilæ (1918)
A d e t a i l e d  exam in a tio n  o f th e  sp ec tru m  o f N ova 

A quilæ  h as been  m ade  b y  A rth u r  B. W yse (Pub. 
L ick  Observatory, 14, P t .  3) an d  is a  va luab le  con ­
tr ib u tio n  to  d a ta  a lread y  pub lished  b y  a  n u m b er of 
o th e r w orkers on th is  in te re s tin g  nova. N ova A quilæ  
is th e  on ly  nova  o f w hich th e  p re -nova  stage spectrum  
is know n. As a  s ta r  o f a b o u t m ag. 10-5, its  spectrum  
ap p ears  as ap p ro x im ate ly  o f C lass A  on th e  H a rv a rd  
p la tes ta k e n  a b o u t th i r ty  years  before th e  o u tb u rs t. 
W ith  a  ra p id  rise  in  b righ tness com m encing on 
Ju n e  7, 1918, i t  reached  a  m ax im u m  brilliance of 
m ag . — 1 - 1  b y  J u n e  9-9. ( I t  is th e  b rig h te s t nova 
since N ova O phiuchi in  1604.) A t th e  p resen t tim e  
i t  is a  s ta r  o f ab o u t m ag . 10-8. A n o th e r in te restin g  
fea tu re  o f th is  n o v a  w as th e  subsequen t appearance  
o f a n  ex pand ing  lum inous d isk  d iscovered  b y  B a rn a rd  
th ree  a n d  a  h a lf  m o n th s a f te r  th e  o u tb u rs t on J u n e  7. 
L a te r  m easu rem en ts m ade  b y  A itk en  gave a  ra te  o f 
an g u la r expansion  o f  a b o u t 2" a  yea r. C om bining 
w ith  th is  va lue  th e  m easu red  D oppler sh ifts  rep resen t­
ing rad ia l m o tion , a  d is tance  o f a b o u t 360 parsecs 
or 1,200 lig h t years  is derived . T he abso lu te  lum inosity  
o f  th e  n o v a  a t  m ax im u m  w as o f th e  o rder 300,000 
tim es th a t  o f th e  sun . T he spectrog ram s w hich 
fo rm  th e  basis o f  th e  p resen t w ork  w ere ta k e n  a t  
th e  L ick  O bservato ry , b u t because o f  th e  rap id  
changes in  sp ec tru m  d u rin g  th e  ac tiv e  stages o f th e  
nova, spectrogram s from  a  n u m b er o f o th e r o b se rv a ­
to ries (M t. W ilson, Cape o f Good H ope, C am bridge, 
e tc .) form  a  va luab le  link  in  th e  daily  jo u rn a l o f  th e  
sp ec tru m  w hich D r. W yse h as p repared . R eference 
m u s t be m ade to  th e  te x t  fo r de ta ils  o f th e  changing  
a b so rp tio n  a n d  em ission sp ec tra . T here w ere th ree  
a b so rp tio n  sp ec tra  recognized in  th e  order o f a p p e a r­
ance, I , I I  an d  I I I ,  on  J u n e  8 , 10 a n d  11 respectively . 
T h is o rder also  rep resen ts  th e  re la tiv e  m agn itudes 
o f th e  D oppler d isp lacem en ts o f  th e  sp ec tra l lines 
to w ard s th e  v io le t. T he ch ief p o in ts  o f in te re s t in 
th e  em ission sp ec tru m  include th e  osc illa to ry  change 
in th e  profiles o f  th e  b an d s d u ring  th e  few  weeks 
follow ing th e  o u tb u rs t , an d  also th e  pecu lia r d is tr ib u ­
tio n  o f lig h t in  th e  various em ission b an d s  in  th e  
sp ec tru m  o f th e  ex p an d in g  nebulous envelope.
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TH E  re p o r t to  th e  Council o f th e  L eague of 
N a tio n s on th e  w ork  o f  th e  th ir ty -f irs t session 

o f th e  H e a lth  C om m ittee , N ovem ber 20-24, 1939 
(Special S upp lem en t to  M onth ly  S um m ary  o f th e  
L eague o f N atio n s , J a n u a ry , 1940), em phasizes th e  
im p o rta n t d u tie s  o f  th e  H e a lth  O rgan isa tion  u n d e r 
w ar-tim e  cond itions, p a rtic u la r ly  in  v iew  o f th e  
th re a ts  to  h e a lth  from  m ovem en t o f p o p u la tions 
a n d  ev acu a tio n .

T he C om m ittee  ag reed  th a t  th e  p e rm an en t h e a lth  
services shou ld  n o t be in te rru p te d , p a rtic u la rly  th e  
E pidem io log ical In te lligence  Service, th e  Singapore 
B u reau  a n d  th e  b iological s tan d a rd iz a tio n  w ork , th e  
u t i l i ty  o f w hich is u n iversa lly  acknow ledged. I t  is 
also desirab le  to  co n tinue  s tu d ies  on w hich a  con ­
siderab le  am o u n t o f w ork  h as a lread y  been  carried  
o u t, such  as th e  inq u iry  in to  th e  radio logical t r e a t ­
m e n t o f cancer o f th e  cerv ix  u te r i, th e  p rep a ra tio n  
for th e  un ifica tion  o f th e  v arious n a tio n a l p h a rm a ­
copoeias, th e  s tud ies  u n d e rta k e n  b y  th e  M alaria 
C om m ission on m a la ria  im m u n ity , an d  th e  biology 
o f c e rta in  s tra in s  o f P lasm od ium , th e  co -o rd ina tion  o f 
inves tiga tions in to  n u tr it io n  in th e  E a s t, and  th e  
ana ly s is o f th e  an n u a l s ta tis tic s  o f rab ies. T he C om ­
m ittee  also considers th a t  n a tio n a l com m ittees an d  
n a tio n a l in s ti tu te s  shou ld  be u rged  to  con tinue  th e ir  
w ork  on n u tr it io n , physica l fitness a n d  housing, for 
w hich th e  H e a lth  Section  w ill ensure th e  necessary  
liaison a n d  co -o rd ination . I t  w as considered  th a t  
co m p ara tiv e ly  new  stud ies , such as m useum s of 
hygiene, c lo th ing  a n d  th e  p re p a ra tio n  o f an  in te rn a ­
tio n a l lis t o f diseases, m u s t be re lega ted  to  th e  
b ack g ro u n d  for th e  p resen t, a n d  it w as ag reed  th a t  
th e  im pend ing  P an -A frican  H ealth  C onference should  
be defe rred  u n til th e  en d  o f th e  W ar. T he A nti- 
m ala ria l D rug  C onference and  th e  R ab ies Conference 
have  been  sim ilarly  deferred .

In  view  o f th e  repercussions th e  p resen t W ar is 
likely  to  h av e  on pub lic  h ea lth , th e  H e a lth  C om m ittee  
considers th a t  a t te n tio n  shou ld  be dev o ted  to  such 
questions as th e  im p o rta tio n  o f d iseases in to  regions 
h ith e rto  free, th e  possible co n tam in a tio n  o f d rin k in g

w ate r, a n d  low er s tan d a rd s  o f  liv ing an d  hygiene. 
T he E m ergency  Sub-C om m ittee an d  th e  H ea lth  
Section  h av e  accord ing ly  been au th o rized  to  tak e  
such  ac tio n  as circum stances requ ire , including a  
s to ck tak in g  o f  th e  a rm o u ry  o f p rev en tiv e  an d  cu ra tive  
w eapons m ade possible b y  m odern  epidem iology, 
ch em o th erap y  a n d  se ro th erap y . T he H e a lth  Section 
proposes to  define th e  princip les w hich should  be 
followed in  th e  con tro l o f those  epidem ie diseases 
w hich a re  regarded  as th e  m ost im p o rta n t in  p resen t 
circum stances, for exam ple, im m unization  against 
d ip h th e ria  a n d  sca rle t fever. O ther questions to  
w hich th e  H ea lth  O rganization  is p rep a red  to  give 
a tte n tio n  are  th e  m edico-social problem s arising  ou t 
o f th e  evacua tion  o f th re a te n e d  popu la tions from  
w ar zones, includ ing  questions o f env ironm enta l 
hyg iene  am ong  ev acu a ted  persons liv ing  in  th e  
recep tion  a reas a n d  ind iv idual s tan d a rd s  o f hygiene, 
as well as p rob lem s o f food supp ly  requ iring  th e  a p p li­
ca tion  o f th e  ru les o f  m odern  d ie te tics in  th e  use o f 
foodstuffs a n d  in  collective an d  ind iv idual d ietaries. 
In  view  o f th e  considerab ly  increased  volum e of work 
a n tic ip a ted , th e  C om m ittee d irec ted  th e  Secretary- 
G eneral’s a tte n tio n  to  th e  d es irab ility  o f m aking  a t 
least som e tem p o ra ry  increase in th e  staff.

T he in tro d u c tio n  o f in te rn a tio n a l biological s ta n d ­
a rd s  b y  th e  C openhagen an d  H am p stead  In s titu te s  
h as con tinued  norm ally , an d  th e  num ber o f in s titu te s  
u sing  these  s ta n d a rd s  has increased. T he H ea lth  
C om m ittee  once m ore d irec ted  a tte n tio n  to  th e  recom ­
m en d a tio n  a d o p ted  b y  th e  P e rm an en t Comm ission 
on Biological S tan d a rd isa tio n  in 1928 regard ing  
nom encla tu re  to  be u sed  in  th e  designation  o f blood 
groups.

T he rep o rt o f th e  H ousing  C om m ittee, w hich m et 
a t  G eneva d u rin g  J u n e  26 J u ly  1 , 1939, to  discuss 
th e  hygiene o f th e  p lan n in g  o f space, th e  aba tem en t 
o f sm oke, d u st a n d  tox ic  gases, w a te r supp ly , sewage 
tre a tm e n t, an d  th e  collection an d  tre a tm e n t of 
dom estic  refuse, is being com m unicated  to  G overn­
m en ts , h ea lth  ad m in is tra tio n s  an d  th e  in s titu tio n s 
concerned.

RECENT AMERICAN WORK ON PLANT VIRUSES
ГТ ЛН Е  m eeting  o f th e  A m erican  A ssociation  for th e  

A A d vancem en t o f Science, w hich w as held  a t  
C olum bus, Ohio, in D ecem ber, w as th e  occasion for 
th e  p re sen ta tio n  o f several in te restin g  pap ers  w hich 
m ake fu n d am en ta l co n tr ib u tio n s  to  ou r know ledge 
o f p la n t v iru s diseases. T he first categorica l ind ica tion  
o f s tru c tu re  o f th e  v iru s  p a rtic le  can  be ob ta ined  
from  a  com parison  o f th e  w ork  o f J o h n  W . Gowen, 
o f Iow a S ta te  College, w ith  earlie r findings. H is w ork 
on X -ray  in ac tiv a tio n  a n d  size o f various organism s, 
includ ing  insects, b ac te ria  an d  v iruses, show s th a t  
fu n c tio n a l co rre la tion  o f these  tw o fac to rs “m u st be 
betw een  th e  size o f som e v ita l substances w ith in  th e  
cell ra th e r  th a n  th e  cell as a  w hole” . T he ‘re p ro ­

d u c tiv e ’ p a r t  o f a  v iru s p artic le  has a  m olecular 
w eigh t o f 15,000,000, w hich com pares w ith  abou t 
7,000,000 suggested  by  o th e r w orkers for th e  whole 
v iru s  partic le . T he p o rtio n  o f a  v iru s susceptib le 
to  in ac tiv a tio n  by  X -ray s is a p p a ren tly  denser th a n  
th e  re s t o f th e  p artic le .

V ernon L . F ra m p to n , o f Cornell U n iversity , showed 
th a t  th e  p ro te in  o f tobacco  m osaic v irus is thixo- 
tro p ic  ; i t  form s a  colloidal sol, b u t can  change to  
th e  fluid s ta te  if  it is ag ita ted . T he rep o rt consisted 
o f m o tion  p ic tu res  w hich recorded  th e  birefringence 
o f th e  sol as observed  th ro u g h  po laro id  p lates. 
T h ixo trop ic  gels show  n e ith e r  B row nian m ovem ent, 
diffusion n o r osm otic phenom ena, an d  it  is poin ted
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ou t th a t  an y  a tte m p t to  d e te rm ine  m olecu lar w eight 
o f th e  p ro te in  by  an y  o f these  m eans w ould  y ield  
abnorm ally  large values.

In  th e  sphere o f host-v iru s re la tions, E rn e s t L . 
Spencer, o f th e  R ockefeller In s ti tu te  for M edical 
R esearch , dem o n s tra ted  th a t  th e  ra te  o f v iru s m u lti­
p lica tion  is closely bound  w ith  th e  n itrogen  m e ta ­
bolism  of th e  host. Tobacco p lan ts  grow ing in  pu re  
cu ltu re , an d  supplied  w ith  a  re la tiv e ly  large am o u n t 
o f n itrogen , allow ed th e  v irus to  a t ta in  ab o u t five tim es 
th e  con cen tra tio n  found  in  no rm ally  fed p lan ts . The 
effect w as n o t due to  an  increased g ro w th -ra te  o f th e  
p lan t, an d  i t  w as also d em o n s tra ted  w ith  older

seedlings. J a m e s  M. W allace, o f R iverside , C alifornia, 
d ea lt w ith  th e  developm ent o f resistance  to  th e  cu rly  
to p  v irus o f T u rk ish  tobacco . H e show ed th a t  p la n ts  
recover from  a n  a t ta c k  by  th e  v iru s, a  ce rta in  tim e  
a f te r  inocu lation . Such p lan ts , w hen  re-inocu la ted , 
do n o t aga in  develop severe sym p tom s. T ransm ission  
from  a  recovered  to  a  h e a lth y  p la n t b y  m eans o f  
insect vec to rs induced  severe sym p tom s in  th e  
h ea lth y  p lan ts , b u t g ra f tin g  m erely  tran sfe rred  th e  
m ild  sym p tom s ty p ica l o f th e  recovered  p lan ts . 
R esis tance , therefo re , ap p ea rs  to  be due  to  som e 
in te rac tio n  w hich is se t u p  betw een  h o st an d  
v irus.

INDIAN SCIENCE CONGRESS ASSOCIATION*
M adras M e e t in g

A s p e c t s  o f  t h e  M y x o p h y c e æ

Prof. Y. B h âradw âja , p resid ing  over th e  Section 
of B o tany , considered th e  pecu liar g roup  o f algæ 
know n as th e  M yxophyceæ . These algæ  p resen t 
m any  problem s, b o th  econom ic a n d  b o tan ica l, an d  
in sp ite  o f th e  ex tensive lite ra tu re  th e re  is scarcely  
any  a u th o r ita tiv e  s ta te m e n t th a t  can  be m ad e  con ­
cerning an y  aspect o f th e ir  s tu d y  a t  th e  p resen t tim e. 
Owing to  th e  pecu liar p ropertie s o f th e ir  cells, m an y  
o f th em  are  able to  ex is t u n d e r h ig h -tem p era tu re  
conditions an d  are  largely  tro p ica l in  th e ir  d is tr ib u ­
tion , so th a t  In d ia  is a  p a rticu la rly  su itab le  cen tre  
for th e ir  s tu d y . W ith  th e  ac tiv e  investiga tions th a t  
are being carried  o u t by  P rof. B hârad w âja  a n d  o th er 
algologists a t  M adras, L ahore an d  B enares, i t  is 
hoped th a t  m uch ligh t w ill be th ro w n  up o n  th e ir  
pecu liar fea tures.

A  special in te rest o f th is  g roup  for In d ia  is th e  
w ay in w hich th e  M yxophyceæ  a t  tim es undergo  
ex trem e developm ent a n d  give rise to  th e  condition  
know n as ‘w ater-b loom ’. On d e a th  a n d  decay , such 
m asses o f algæ give disagreeable ta s te s  a n d  odours to  
th e  w a te r an d  m ay  render it  un fit for d rin k in g  p u r ­
poses, in  fac t th e re  are  records from  m an y  p a r ts  o f 
th e  w orld o f serious effects p roduced  upon  m an  an d  
anim als by  d rink ing  such w ater. In  In d ia , w ater- 
bloom s are  of com m on occurrence in  ponds, pools 
a n d  tan k s , th e  w ate r o f w hich is used for consum ption  
by hum ans an d  dom estica ted  an im als ; th o u g h  no 
serious effects have  so fa r re su lted  in In d ia , it  is 
obviously a  sub jec t requ iring  investiga tion . Such 
points as th e  conditions favouring  th e  developm ent 
o f th e  bloom s, th e  co n tr ib u tin g  organism s, m ethods 
o f contro l, an d  th e  m anner in  w hich  th e  organism s 
persist a ll requ ire  w orkers in In d ia .

Prof. B hâradw âja  also d irec ted  a tte n tio n  to  th e  
problem s p layed  by  M yxophyceæ  in soil ecology. 
These algæ occur in considerable num bers in  th e  soil 
flora and  som e of them , n o tab ly  N ostoc an d  A nabæ na, 
a re  capable o f n itrogen-fixation . I n  th e  In d ia n  rice 
fields, th e  sam e crop is grow n y ea r a f te r  y ear w ith o u t 
ad d ition  o f  m anure , and- i t  has been discussed 
w hether th e  a b u n d a n t developm ent o f these  algæ 
during  inunda t ion m ay  be a  fac to r o f an y  im portance. 
F ritsch  a n d  De cam e to  th e  conclusion th a t  th e ir  
p a r t  in  th is  connexion w as p ro b ab ly  re la tiv e ly  
insignificant, b u t th e  problem  needs fu r th e r s tu d y .

* C ontinued front' page 471.

T he M yxophyceæ  are  also  in need  o f closer s tu d y  
an d  rev ision  from  th e  b o tan ica l p o in t o f view . In  
m an y  cases th e  generic d is tinc tions are  u n sa tis ­
fac to ry , as th e y  are  n o t app lied  logically  a n d  allow  
o f to o  m uch  in te rg rad ing . T h e ir cy to logy  has 
received considerab le  a tte n tio n  la te ly  an d  m ost 
w orkers a re  now  agreed  th a t  th e  c en tra l body  m ay  
be regarded  as a  nucleus.

S ystem atic  s tu d y  o f  th e  g roup  involves such  
p rob lem s as th e ir  re la tio n  to  th e  iso la ted  group  o f 
th e  C ham æ siphonales an d  also to  th e  B ac te ria , 
especially  such ty p es  as th e  su lp h u r b ac te ria .

P rof. B h â rad w â ja ’s address p o in ts  o u t th e  w ide 
scope fo r w orkers in  th is  field, an d  h is su rv ey  o f th e  
p resen t position  o f know ledge o f th e  g roup  w ill be 
a  va luab le  basis fo r anyone a t t r a c te d  to  fu r th e r  th e  
s tu d y  o f th e  M yxophyceæ .

A i r - B r e a t h i n g  F is h e s

T he p res id en tia l add ress  to  th e  Section  o f Zoology 
w as delivered  b y  P ro f. В. K . D as.

In  a  com prehensive su rv ey  o f  p resen t know ledge 
o f  th e  phenom enon  o f  ‘a ir -b re a th in g ’ in  fishes, P rof. 
D as developed th e  th e o ry  o f s tru c tu ra l a d a p ta tio n  
in  response to  env iro n m en ta l change. “T he h a b it 
o f sw allow ing a ir ,” he says, “being long con tinued , 
becom es deeply  eng ra ined  in  th e  co n s titu tio n  o f th e  
species, genera tions a f te r  genera tions, an d  is g rad u a lly  
im proved  an d  ev en tu a lly  leads to  s tru c tu ra l m odifica­
tions, u su a lly  in th e  form  o f reservo irs a d a p te d  to  
lodge th e  inhaled  air. These reservo irs a re  o f very  
d ifferen t form s an d  q u ite  in d ep en d en tly  evolved, in 
each an d  every  species o f fish . . . .”

Six m ain  ty p es  w ere described  o f progressive 
a d a p ta tio n s , w hich a re  to  be seen in  m o d em  air- 
b rea th in g  fishes, nam ely , m odifications o f  th e  
b u ccopharynx  ; phary n g ea l ‘lu n g ’ ; opercu la r ch am ­
bers ; opercu la r ‘lu n g ’ ; specialized p a r ts  o f th e  
a lim en ta ry  cana l (s tom ach  an d  in testine) ; a n d  th e  
a ir-b ladder. These accessory  re sp ira to ry  organs are  
regarded  as th e  physio logical fo rerunners o f th e  tru e  
lungs o f th e  te r re s tr ia l v e rteb ra te s , evo lved  in 
consequence o f a  lack  o f oxygen in  th e  w ate r.

T he view s o f C arte r an d  B eadle  a re  su p p o rted  an d  
qu o ted  v e rb a tim  : “ . . . A  pow er o f b rea th in g  
a ir  m u s t h ave  been  a  necessary  p re lim in a ry  to  th e  
possib ility  o f m ig ra tion  to  land . I t  ap p ea rs  p robab le
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th a t  th e  deve lopm en t o r th e  p rese rv a tio n  o f aerial 
re sp ira tio n  in  fishes o f th e  tro p ica l fresh  w a te rs  w as 
a  response to  th e  sh o rtag e  o f  oxygen  in  th e  w ate r, 
a n d  th a t  i t  o ccurred  w hile th e  fish w as still pu re ly  
aq u a tic . T he fish w as th e n  read y  fo r th e  la te r  
changes w hich com pleted  th e  m ig ra tio n . T he s tim u lus 
for these  w as p ro b ab ly  p rov id ed  b y  th e  d ro u g h ts  to  
w hich an y  an im a l liv ing  in  such  w a te rs  m u s t have  
been su b jec ted . T h a t th is  h as  been  th e  course o f th e  
la te r  stages o f th e  m ig ra tio n  on  to  th e  la n d  is generally  
accep ted , b u t i t  does n o t seem  to  h ave  been  so 
genera lly  rea lized  th a t  th e  first s tage  in  th e  process 
o f  m ig ra tio n  w as th e  evo lu tio n  o f  a d a p ta tio n s  to  
ae ria l re sp ira tio n , first in s tig a ted  b y  th e  lack  of 
oxygen  in  th e  shallow  tro p ica l fresh  w a te rs  in  w hich 
th e  fish liv ed .”

T h is  p res id en tia l add ress  in  its  p r in te d  form , w ith  
its  ex tens ive  b ib liog raphy  a n d  libera l q u o ta tio n s  from  
th e  w ork  o f o th e r in v estiga to rs , is to  be w elcom ed 
a s  a  he lp fu l h an d b o o k  o f reference to  a  su b jec t o f 
g en era l biological in te rest.

E c o l o g y  a n d  C o n t r o l  o f  I n s e c t s

D r. H em  Singh P ru th i, in  h is p re s id en tia l address 
to  th e  Section  o f E n tom o logy , d iscussed  th e  general 
p rinc ip les o f  insect ecology an d , in  p a rtic u la r , th e  
a p p lic a tio n  o f such  know ledge to  insect con tro l. As 
he p o in ted  o u t, if  we know  th e  cond itions o f  en v iro n ­
m e n t o f an  insect p es t an d  th e  influence o f changes 
th e re o f  on its  p o p u la tio n , i t  m a y  be possib le to  p red ic t 
th e  o u tb re a k  o f th e  p e s t in  ad v an ce  o r to  evolve 
m e th o d s w hich  w ould  keep  th e  in ju rio u s species 
u n d e r con tro l. O f th e  v arious ph y sica l fac to rs  o f 
e n v iro n m en t, te m p e ra tu re  is u n d o u b te d ly  th e  m ost 
im p o rta n t single agency . In  o rder to  illu s tra te  th e  
influence o f th is  fa c to r an d  to  in d ica te  how  such 
in fo rm ation  can  be u tilized  b y  ap p lied  en tom olog ists, 
exam ples a re  g iven  o f  Z w olfer’s c ritica l w ork on th e  
n u n  m o th , L ym a n tra  monacha, o f B odenhe im er’s 
s tu d ies  on  th e  M ed ite rranean  fru it-fly  a n d  o f several 
o th e r w orks.

N e x t in  im p o rtan ce  to  h e a t, th e  fu n d am en ta l 
necessity  o f in sects, a s  o f  o th e r an im als , is th e  
m o istu re  co n te n t o f th e ir  en v iro n m en t. Too low  or 
to o  h igh  h u m id ity  is in ju rio u s to  th e ir  ex is tence. On 
th e  basis o f such  in fo rm ation , th e  Im p e ria l A gri­
c u ltu ra l R esearch  In s t i tu te  h as  show n th a t  good a n d  
w ell-spread  ra in s  do n o t reduce  th e  sp o tte d  boll 
w orm s o f co tto n  d irec tly , b u t  in d irec tly  b y  ra is in g  
th e  a tm o sp h eric  h u m id ity , w hich  is in im ical to  th e  
bollw orm  a n d  conducive to  th e  m u ltip lic a tio n  o f its  
p a ra s ite  M icrobracon lefroyi. A fzal H u sa in  a n d  
H aro o n  K h a n ’s w ork  on  th e  ecology o f  p in k  bollw orm  
o f co tto n  in  th e  P u n ja b  illu s tra te s  th e  com bined  effect 
o f te m p e ra tu re  a n d  h u m id ity  on insect p revalence . 
T hey  found  th a t  te m p e ra tu re s  be tw een  a b o u t 18° C. 
a n d  26° C., w ith  a  re la tiv e  h u m id ity  o f m ore th a n  
70 p e r cen t, a re  m o s t su itab le  fo r egg p ro d u c tio n  
a n d  ov iposition . T hose p a r ts  o f th e  P u n ja b  w here 
te m p e ra tu re  a n d  h u m id ity  cond itions ap p ro ach  th e  
above figures d u rin g  J u ly -O c to b e r , w hich is th e  
ac tiv e  perio d  o f th e  p es t, a re  b ad ly  in fested  w ith  th e  
bollw orm , w hile in  cana l colonies a n d  th e  w estern  
P u n ja b , w here th e  cond itions a re  d ifferen t, th e  p in k  
bollw orm  does n o t occur as a  p e s t.

In sec ts  a re  n o t on ly  exposed  to  c lim atic  fac to rs 
b u t also to  b io tic  fac to rs  such  as p a ras ite s , p red a to rs , 
co m p e tito rs , ty p es  o f su rro u n d in g  v eg e ta tio n , e tc . 
T he im p o rtan ce  o f n a tu ra l  enem ies in  reduc ing  th e  
p o p u la tio n  o f in sect p e s ts  is w ell know n  a n d  is being 
exp lo ited  b y  w orkers on b iological co n tro l o f pests .

T he basic p rincip le  u n derly ing  th is  m eth o d  is th e  
d ifferen tia l b ehav iou r o f a  p es t an d  its  pa ras ite  under 
th e  sam e ecological conditions. T his is illu s tra ted  by  
Shelfo rd ’s w ork  on th e  ap h id , Toxoptera gram inum  
a n d  its  p a ra s ite , Lysiphlebus tritici, a n d  by  th e  
researches o f several o th e r w orkers. E v en  sm all 
differences in  th e  ra te s  o f developm ent o f th e  host 
a n d  p a ra s ite  m ay  cause th e  ex tin c tio n  o f one or th e  
o th er.

T he con tro l o f m a la ria -tra n sm ittin g  m osquitoes by  
ecological m eth o d s has h a d  u n d o u b ted  success in 
c e rta in  a reas an d  has possib ilities o f m ore general 
ap p lica tio n . T he fac t th a t  m o s t o f  th e  vector 
A nophelines do n o t b reed  in  sew age-pollu ted  w aters is 
exp lo ited  b y  tu rn in g  in d u s tria l w astes, e tc ., in to  clean 
breed ing  w aters . On th e  sam e p rincip le  th e  filling 
o f pools a n d  s tream s w ith  cu t v eg e ta tio n , te rm ed  
‘herbage pack ag e’, w hich n o t only  ac ts  as m echanical 
o b s tru c tio n  b u t also po llu tes th e  w ate r, an d  brings 
a b o u t o th e r changes, h as been m ade use o f as an  
an ti-m a la ria l m ethod . S trick land  recen tly  showed 
th a t  s tream s shaded  b y  forests, in A ssam , b reed  only 
n o n -vec to r harm less m osquitoes, a n d  w hen these 
shades a re  c leared  th e  m alaria -carry ing  species a t 
once ap p ea rs  a n d  begins to  b reed. T herefore, shading 
o f s tream s by  grow ing low hedges o f la n ta n a , e tc ., is 
be ing  ex tensively  p rac tised  in In d ia , M alaya an d  o ther 
coun tries. These observations also em phasize th e  
n ecessity  o f p reserv ing  orig inal shade an d  adding  
m ore trees  to  n a tu ra l jung le  as an  an ti-m alaria  
m easure.

D r. P ru th i’s address, i t  m ay  be added , is well 
d ocum en ted  w ith  a  b ib liog raphy  o f th e  lite ra tu re  
b ea rin g  up o n  th e  su b jec ts  u n d er discussion.

A n t h r o p o l o g ic a l  a n d  A r c h æ o l o g ic a l  S t u d ie s  
i n  I n d ia

T he p res iden tia l address to  th e  Section o f A n th ro ­
pology w as delivered  by  R ao  B ah ad u r K . N . D iksliit, 
w ho d iscussed “ T he Scope of P reh is to ric  a n d  A n th ro ­
pological W ork  in  In d ia ” .

I t  is to  be hoped  th a t  th e  association  betw een 
archaeology a n d  an th ropo logy  w hich has been 
exem plified  in  th is  session o f th e  In d ia n  Science 
Congress w ill be a  m ore ab id ing  one, an d  w ill reac t 
to  th e  m u tu a l a d v an ta g e  o f b o th  th e  sciences, and  
th a t  a ll un iversities  a n d  research  in s titu tio n s, which 
have  p rov ided  facilities for w ork  in one, w ill alw ays 
e x ten d  th e m  to  th e  o th e r b ran ch  of hum an istic  
s tud ies . I n  th is  v a s t co u n try  th e re  is un lim ited  
scope fo r these  stud ies , a n d  th e  danger from  the  
ex ten s io n  o f cu ltiv a tio n  a n d  ru ra l expansion in a 
m ore so p h istica ted  m ode o f life is equally  felt by 
b o th . I t  is, therefo re , a ll th e  m ore necessary th a t  
th e  fu tu re  research  p rogram m e should be speeded 
u p  and  p ro p erly  co -o rd inated .

So fa r as ex p en d itu re  is concerned, a lthough  
archaeology loom s som ew hat large am ong th e  scientific 
d e p a rtm e n ts  o f th e  G overnm en t o f In d ia , an in ­
fin itesim al am o u n t is availab le  fo r expend itu re  on 
w ork  o f  a  scientific ch a rac te r. T he personnel ought 
to  be s tren g th en e d  w ith  a  view  to  th e  ex tension  of 
scientific ac tiv itie s  in p reh isto ric  archaeology and  
an th ropo logy . M any o f th e  m useum s are  doing good 
w ork  in  th e  ed u ca tio n a l sphere, b u t th e re  is scarcely 
an y  scope fo r th e  acqu isition  o f scientific know ledge 
regard ing  m a n  a n d  v e ry  few research  facilities.

Sir L eo n ard  W oolley has d irec ted  a tte n tio n  to  th e  
w a n t o f sufficient con tac t betw een  th e  Archaeolo­
gical D ep a rtm en t and  th e  an th ropo log ist. H e has
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suggested  th e  possib ility  o f un ravelling  th e  problem s 
o f th e  p a s t b y  significant su rv iv a ls  am ong ex isting  
peoples, as, for exam ple, th e  an c ien t b u ria l custom s 
in South  In d ia . A  com m on p lan  pu rsued  b y  w orkers 
in  th e  field should , he holds, re su lt in  a  m ore in te l­
ligent collection o f an th ropo log ica l m a te ria l, a n d  th e  
ta sk  of th e  archaeologist w ould  be m ade  sim pler if 
th e  m useum s o f In d ia  w ere to  collect a n d  p reserve, 
n o t only anc ien t p o tte ry  a n d  hand iw ork , b u t also 
th a t  p roduced  up  to  to -d ay  b y  th e  p rim itiv e  peoples 
o f In d ia . T he idea o f  a  cen tra l ethnological m useum  
in N ew  D elhi u n fo r tu n a te ly  h as been  allow ed to  
lapse, an d  In d ia  is s till w ith o u t e ith e r an  a n th ro p o ­
logical, ethnological o r archaeological c en tra l m useum .

T urn ing  to  th e  field o f p reh isto ric  archaeology, i t  is 
now  m ore th a n  sev en ty  y ea rs  ago th a t  th e  first 
hu m an  a rte fac ts  associated  w ith  th e  bones o f e x tin c t 
m am m als w ere found  in  th e  cliffs o f  th e  N erb ad a  
a n d  th e  G odaveri. I t  is u n fo r tu n a te  th a t  fu r th e r 
investigations w ere n o t carried  on in  th e  lig h t o f 
new  discoveries in ev ery  p a r t  o f th e  w orld . T he 
a tte n tio n  o f th e  G overnm en t a n d  th e  un iversities 
should  be d irec ted  to w ard s th e  n ecess ity  o f  th e  
sy s tem atic  conduct o f such  w ork  u n d e r  tra in e d  p re ­
h is to rian s. I t  is u n fo r tu n a te  th a t  th e  sy s tem atic  
su rvey  of th e  Y ale-C am bridge exped ition  u n d e r D r.
H . de T erra  has n o t been  con tinued .

T he m o s t in te restin g  a n d  w ell-developed phase  of 
th e  p reh isto ric  civ ilization  o f In d ia  u n d o u b ted ly  is 
th a t  rep resen ted  b y  H a ra p p a  a n d  M ohenjo-daro . I t  
is u n fo r tu n a te  th a t  th e re  is no p ro sp ec t o f  fu r th e r  
w ork  in th is  field to  d iscover tr ib e s  w ith  earlie r and  
la te r  cu ltu res. F u r th e r  sy s tem atic  w ork  a t  D am b- 
b u th i w ould be rew arded  w ith  rich  re su lts  un ravelling  
an  earlier c iv ilization  th a n  M ohenjo-daro , w hereas 
bridging th e  gap  betw een  M ohenjo-daro  and  la te r  
c iv ilizations w ill occupy genera tions o f w orkers.

The p rob lem  o f A ry an  invasion  has as y e t received 
no ligh t from  excav a tio n  in  S ind a n d  th e  P u n ja b , 
w hile th e  p roper s tu d y  o f th e  sequence o f m e ta l­
lurgical know ledge has y e t to  be estab lish ed , an d  
th e  p lace of th e  copper cu ltu re  o f th e  G angetic  
valley  an d  th e  iron  in d u s try  of, for exam ple , B ellary  
in th e  so u th  has y e t  to  be de te rm in ed . F u r th e r  
research alone w ill show  w h a t th e  ex ac t re la tion  
betw een th e  stone  a n d  m e ta l ages o f N o rth  a n d  
S ou th  In d ia  m u s t h ave  been.

In  South  In d ia , th e  scope for w ork  is g rea te r 
owing to  th e  ab u ndance  of m a te ria l su itab le  fo r th e  
m an u fac tu re  o f tools for palaeolithic a n d  neo lith ic  
m an  ; w hile in  every  d is tr ic t one or o th e r phase  of 
p re- and  p ro to h is to ry  is p resen t in  exam ples w hich 
m ust be sy s tem atica lly  stu d ied  before m an y  of th em  
m eet destruc tion  a t  th e  h an d  o f m an . A m ong such 
sub jects o f research  a re  th e  rock-shelters a n d  th e  
rock-pain tings a n d  carv ings w hich lead  u p  to  th e  
cu lm inating  sp lendours o f A ja n ta  an d  B agh.

One o f th e  g rea te s t difficulties facing th e  physica l 
an th ropo log ist in  In d ia  is th a t  o f ob ta in in g  m ateria l 
for de term in ing  th e  rac ia l ch arac te ris tics  o f th e  
anc ien t people o f th e ir  co u n try . T he d e a rth  o f 
s tu d en ts  in th is  h igh ly  in te restin g  b ran ch  o f know ­
ledge is very  keenly  felt. I n  a n th ro p o m e try , m uch  
in teresting  w ork  has been done in  th e  various p ro ­
vinces an d  am ong th e  d ifferent castes o r tr ib e s  ; b u t 
it  is no exaggera tion  to  say  th a t  bare ly  th e  fringe 
of th e  problem  has been touched . F o r th e  a n th ro ­
pologist th e re  can  be no  m ore in te resting  co u n try  
th a n  In d ia  to  s tu d y , a lth o u g h  he w ould  p ro b ab ly  be 
overw helm ed by  th e  im m ensity  o f th e  ta sk  and  
the  d iversity  o f th e  m a te ria l before him . W hen

in In d ia  every  s tage  o f th e  en tire  progress o f th e  
h u m an  race from  th e  h um blest beg inn ings to  th e  
g rea te s t sp iritu a l e lev a tio n  can  be s tu d ie d  w ith  
g rea te r ease a n d  fac ility  th a n  in an y  o th e r  co u n try , 
is i t  to o  m uch  to  expec t th a t  th e  p ro u d  possessors o f 
th is  w onderfu l h eritag e  w ill n o t neg lec t th e ir  p a t r i ­
m ony  a n d  w ill n o t leave en tire ly  to  o th e rs  th e  ta s k  
o f  s tu d y in g  them selves, th e ir  rac ia l com position  an d  
age-long cu ltu res  ?

C r o p  P r o d u c t i o n  i n  I n d ia

T he p res id en tia l add ress  to  th e  Section  o f  A g ri­
cu ltu re  w as delivered  b y  P ro f. J a i  C hand L u th ra , 
w ho to o k  as  h is su b jec t “ Some P rob lem s o f Crop P ro ­
d u c tio n  in In d ia ” . P ro f. L u th ra  began  b y  review ing 
th e  cond ition  o f In d ia n  ag ricu ltu re  u p  to  th e  tim e  
w hen  th e  G overnm en t to o k  step s to  organize som e 
aspec ts o f  i t  on scientific lines, th a t  is a b o u t th e  
beg inn ing  o f th e  p re sen t c en tu ry . H e  stressed  th e  
fac t th a t  In d ia ’s fa rm  p roduce  is m e a n t p rim a rily  
fo r local consum ption , a n d  ag ricu ltu re  m u s t there fo re  
rem ain  In d ia ’s basic in d u s try  ; th e re  is, how ever, a  
dem and  fo r th e  e s tab lish m en t o f secondary  industries, 
such  as those  processing g ra in  for b reak fa s t food.

In  th e  n in e te e n th  c e n tu ry  ag ricu ltu re  suffered a  
se tback , o f  w hich  th e  ch ie f cause w as th e  indifference 
o f th e  fa rm er to  th e  q u a lity  o f seed. T h is neg lec t is 
o f com p ara tiv e ly  recen t d a te , fo r a t  one tim e  In d ia  
w as fam ous for th e  fine q u a lity  o f  its  co tto n . T he 
m erit an d  th e  co n stitu tio n a l s tru c tu re  o f seed is o f 
fu n d am en ta l im p o rtan ce  in  crop  h u sb an d ry . In  
In d ia  th e re  is no  legal sa feguard  o f  germ ina tion  
percen tage , a n d  pressing  need  is fe lt for a  Seeds 
A ct. P ro f. L u th ra  rev iew ed  som e fac to rs  bearing  
on seed q u a lity . E x p e rim en ts  a t  L y a llp u r h av e  
show n th a t  a  p redom inance  o f  yellow  in  th e  seed o f 
berseem  is an  in d ica tio n  o f m a tu r i ty  a n d  o f good 
g erm in a tio n  ; a n d  th e  p ro p o rtio n  o f yellow  seed 
bears a n  inverse re la tio n  to  th e  n u m b er o f c u tt ings 
ta k e n  from  th e  crop left to  seed. A  sim ilar co rre la t ion 
o f  colour to  v iab ility  h as been  observed  in  seeds o f 
sh a fta l (T r ifo liu m  resupinatum ) a n d  o f lucerne.

Selection a n d  breed ing  have  done a  g rea t deal for 
In d ia n  ag ricu ltu re , b u t h ave  b rough t a b o u t pecu lia r 
difficulties. O ne o f th e  m o s t im p o rta n t crops o f th e  
P u n ja b  a n d  th e  U n ited  P rov inces is g ram  (Cicer 
arietinum ). W hen  th e  tw o  b est g ram  selections, 
evo lved  a f te r  tw en ty -five  y ea rs  w ork , w ere in tro ­
duced  in to  cu ltiv a tio n , b lig h t disease w as confined 
to  th e  n o rth e rn  p a r t  o f  th e  P u n ja b . F o r  th e  las t 
four years , g ram  in o th e r p a r ts  o f th e  p rov ince  has 
been  strick en  so severely  b y  b lig h t th a t  one p o p u la r 
selection  has been affected  up  to  a t  leas t 50 p e r  cen t. 
T he grow ers g e t a la rm ed  w hen  th e y  find  crops 
dam aged  b y  unaccustom ed  diseases, an d  it  is no  
w onder if  th e  grow ers rem ark  th a t  ag ricu ltu ra l 
d ep a rtm en ts  c rea te  th e  d iseases. H ow ever, in  B u rm a  
th e  serious w ilt o f g ram  h as been  overcom e b y  th e  
d iscovery  o f a  re s is ta n t ty p e  th a t  now  occupies th e  
en tire  a rea  u n d e r  th a t  crop.

T he w ea lth  o f In d ia  lies in  its  innum erab le  villages ; 
as T agore has sa id , “ In  th e  keeping  o f th e  v illage 
lies th e  crad le  o f th e  ra ce” . F o r  effecting  rea l im ­
p ro v em en t in ag ricu ltu re , i t  is necessary  to  ta k e  
s to ck  of th e  econom ic cond itions o f  th e  farm er. T he 
village is w ork ing  im der m an y  d isab ilities. T here  is 
everyw here an  ea rn es t desire th a t  th e  fa rm er should  
raise  h is s ta n d a rd  o f liv ing , b u t so long as  he is 
un ab le  to  increase h is ea rn ing  pow er th is  w ill rem ain  
a  w ish. Some m easures a re  necessary  for affording 
re lie f to  th e  grow ers o f food crops. I n  th e  P u n ja b
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th e  average  size o f  a  c u ltiv a te d  ho ld ing  is scarcely  
10  acres, a n d  as m a n y  as six  or seven  persons live 
o n  it . C onsiderable lab o u r is there fo re  being  w asted  
on an  u n rem u n e ra tiv e  occupation .

N u t r i t i v e  V a l u e  o f  R ic e

D r. W . R . A y k ro y d  d ev o ted  h is p res id en tia l address 
to  th e  Section  o f  P hysio logy  to  th e  su b jec t o f rice. 
R ice is th e  s tap le  food o f  th e  m a jo rity  o f th e  p o p u la ­
tio n  in  th e  p rov inces o f A ssam , B engal, B ihar, O rissa 
a n d  M adras. T he d ie t o f  m a n y  o th e r  peoples in  th e  
E a s t  is also b ased  on  rice ; in  fac t, i t  is s ta te d  th a t  
rice is th e  s tap le  food o f  a b o u t h a lf  th e  h u m an  race. 
Y et, b y  m o d em  s ta n d a rd s , th e  r ic e -ea te r’s d ie t falls 
s h o r t o f  such  s ta n d a rd s  in  a lm o st ev ery  im p o rtan t 
co n s titu en t. I n  In d ia  he  consum es in  ad d itio n  to  
h is  s tap le  cereal, w hich  supplies 80-90 p e r  cen t o f 
th e  to ta l  calories, on ly  v e ry  sm all q u an titie s  o f  o th e r 
foods such  as pu lses, vegetab les, f ru its  a n d  m ea t ; 
m ilk  a n d  m ilk  p ro d u c ts  a re  ta k e n  in negligible q u a n ­
ti tie s  o r n o t a t  all.

R ice, com pared  w ith  m ost cereals, h a s  a  low  p ro te in  
c o n te n t, a lth o u g h  th e  p ro te in s a re  o f h igh  biological 
va lue . I t  is po o r in  fa t  a n d  caro tene , calc ium  a n d  
iron  ; th e  am o u n t o f  p hospho rus p resen t is fa irly  
h igh . M illing reduces all th e  above co n stitu en ts  ; in 
m an y  p a r ts  o f In d ia , how ever, rice is p rep a red  fo r 
co n su m p tio n  b y  h an d -pound ing , w hen  th e  losses a re  
less. H an d -p o u n d ed  rice  re ta in s  50-75 p e r  cen t o f 
th e  perica rp , th e  g erm  being  u su a lly  com pletely  
rem oved . R aw  rice w hen  m illed  loses a b o u t th ree- 
q u a r te rs  o f  its  v itam in  B! a n d  tw o  th ird s  o f its  
n ico tin ic  ac id  ; th ese  losses a re  considerab ly  reduced  
i f  th e  rice is p a rbo iled  first. P arb o ilin g  is th e  s te a m ­
ing  o r bo iling  o f u n h u sk ed  rice  a f te r  soak ing  ; th is  
sp lits  th e  w oody  h u sk  a n d  ren d ers  its  subsequen t 
rem oval easier. A fte r parbo iling , th e  rice  is p o unded  
or m illed  in  th e  sam e w ay  as raw  rice ; d u rin g  th e  
s team in g  som e o f th e  v ita m in  B , a n d  n ico tin ic  acid  
diffuses th ro u g h  th e  g ra in  a n d  can n o t be  rem oved  
b y  su b sequen t m illing. T h is  fa c t is o f g re a t im p o r t­
ance  a n d , since m o s t o f th e  rice-ea ters in  In d ia  con ­
sum e pa rb o iled  in  preference to  raw  rice, exp la ins th e  
re la tiv e  ra r i ty  o f  ty p ic a l b eriberi in  m o s t p a r ts  o f 
th e  c o u n try . W ash ing  th e  rice  re su lts  in  fu r th e r  
losses o f essen tia l foodstuffs. T he losses a re  o f  th e  
follow ing o rd e r : calories, 15 p e r cen t ; p ro te in , 
10 p e r  c en t ; iron , 75 p e r cen t ; calc ium  a n d  p h o s­
p h o ru s , 50 p e r  cen t ; v itam in  B , an d  n ico tin ic  acid , 
40-50  p e r  cen t.

D r. A y k ro y d  finally  considered  how  rice d ie ts  can  
be  im proved . H e  is o f  th e  op in ion  th a t  th e  develop­
m e n t o f s tra in s  o f h igh  n u tr it iv e  va lu e  is un like ly  
to  im prove rice d ie ts , since rice w ill alw ays be d e ­
ficient in  c e rta in  food fac to rs . H e  considers th e  easiest 
w ay  o f ra is in g  th e  n u tr it iv e  va lue  to  be  b y  m in im izing  
th e  losses b ro u g h t a b o u t b y  m illing , w ash ing  a n d  
cooking. O n th e  o th e r h an d , th e  in tro d u c tio n  o f 
h igh-y ield ing  s tra in s  w ill reduce th e  p ressu re  on th e  
la n d  a n d  enab le  th e  p ro d u c tio n  o f su p p lem en ta ry  
foods to  be increased . W hen  pa rb o iled  rice is con ­
sum ed , th e re  is li t t le  difference in  n u tr it iv e  va lue  
betw een  h an d -p o u n d ed  a n d  m achine-m illed , a lth o u g h  
th e  fo rm er is to  be  p re fe rred . H ig h ly  m illed  raw  rice 
is a  d an g er to  pub lie  h e a lth , a n d  its  use shou ld  be 
d iscouraged . D r. A y k ro y d  suggested  th a t  m illing 
b eyond  a  ce rta in  degree shou ld  be p ro h ib ited  ; a  s u i t­
ab le  s ta n d a rd  m ig h t be  n o t less th a n  1 • 5 u g m . o f 
v itam in  B x p e r gm . O nce-polished raw  rice h as a 
v ita m in  B t co n te n t o f  th is  o rder ; use o f  such  a  rice 
w ould  p re v e n t th e  appea ran ce  o f  beriberi.

R ice m u s t, how ever, be supp lem en ted  by  o ther 
foodstuffs. D r. A ykroyd  suggested  th a t  ragi, a  millet, 
should  su b s titu te  rice in p a r t ,  a n d  th a t  th e  in take  of 
pulses a n d  green leafy  vegetab les should  be increased ; 
th e  la t te r  su p p ly  v itam in  -A ai}d calcium . M ilk is the 
b es t supp lem en t to  rice d ie ts  ; if  fresh  m ilk  is not 
availab le , m ilk  reco n s titu ted  from  skim m ed m ilk 
pow der m ay  be recom m ended . M ilk supplies calcium , 
or th is  e lem en t can  be p rov id ed  in  th e  form  of 
calcium  la c ta te ; such  a  supp lem en t (about one gram  
daily ) defin ite ly  im proves th e  s ta te  o f  n u tr itio n  of 
ch ild ren  on a  rice d ie t. V itam in  A  can  be  provided 
in  g reen leafy  vegetab les, m ilk -fa t, fish liver oil or 
red  pa lm  oil. D r. A ykroyd  suggested  th a t  it  m ight 
be possible to  b len d  th e  la t te r  w ith  com m on In d ian  
vegetab le  oils to  p roduce  a  p a la tab le  p ro d u c t w ith  a 
v itam in  A  a c tiv ity  corresponding  to  th a t  o f good 
b u tte r . F in a lly , be  em phasized  th a t  th e  developm ent 
o f an  efficient fishing in d u s try  w ould  prov ide  In d ia  
w ith  a  va luab le  supp lem en t to  poo r rice d iets.

P s y c h o l o g y  a n d  E d u c a t io n a l  R e s e a r c h

I n  h is p res id en tia l address to  th e  Section of 
Psychology , D r. D . D . S h en d ark ar said  th a t  a lthough  
psychology  is a  co m p ara tiv e ly  young  science, y e t it 
h as  a lread y  found  ap p lica tion  in  m an y  fields, of 
w hich ed u ca tio n  is o f v ita l im portance . R esu lts  of 
investiga tions in to  such  educa tiona l problem s as 
scho lastic  a n d  in telligence te s ts , exam inations, and  
learn ing  processes, a re  evidence o f  th e  value  of 
psychological m eth o d s a n d  know ledge to  th e  efficiency 
o f th e  teach e r. E d u ca tio n  is becom ing m ore scientific 
in  m e th o d . T he suggestion , th o u g h , o f p rac tica l 
p rob lem s an d  th e  te s tin g  of th e  ex p erim en ta l resu lts 
in  a c tu a l p rac tice  m u s t re s t w ith  th e  teacher. U n ­
fo r tu n a te ly , th e  psychology ta u g h t in  tra in ing  
colleges fo r teach e rs  is o ften  too  th eo re tica l, an d  th e  
young  te ac h e r does n o t see th e  connexion betw een 
th e  science a n d  th e  p rob lem s o f th e  class-room .

T here  is a n  u rg e n t need  fo r a  cen tra l in s titu te  of 
ed u ca tio n  w here tra in in g  in research  m ethods could 
be  o b ta in ed , a n d  w here m odern  research  sources in 
ed u ca tio n a l top ics w ould  be availab le  for reference. 
Such a  bo d y  w ould  serve b o th  as a  tra in in g  a n d  con­
su lta tiv e  b o d y  as well as a  cen tre  for research. 
A lthough  lea rn in g  is th e  c en tra l p rob lem  in educa­
tio n , y e t research  in to  th e  learn ing  processes is 
inad eq u a te , la rgely  because experim en ts in learning 
h ave  been  s tu d ied  in  psychological labora to ries, and  
th e  m a te ria ls  em ployed  h ave  too  often  been of an  
artific ia l n a tu re . R esearch  in to  te s tin g  for intelligence 
h as y ie lded  p rac tic a l resu lts , a n d  now  intelligence 
te s ts  a re  u sed  in  selection  fo r adm ission to  different 
ty p e s  o f  schools, for vocational guidance, an d  for 
diagnosing  feeblem indedness a n d  backw ardness. The 
p rob lem  o f adm ission  to  d ifferent ty p es  o f h igher 
secondary  schools is in  re a lity  one o f discovering th e  
ty p e  o f ed u ca tio n  m ost su ited  to  th e  capacities and  
in te re s ts  o f th e  pup ils , so th a t  th e y  m ay  be classified 
accord ing  to  m en ta l a b ility  ra th e r  th a n  according to  
scholastic  a tta in m e n ts . L ittle , how ever, is know n of 
th e  ab ilities req u ired  for th e  various vocations.

P sychology  h as m ade  considerable developm ent in 
reg a rd  to  ch ild ren ’s p rob lem s a n d  ch ild  guidance, 
an d  it  a t te m p ts  to  d iagnose a n d  tr e a t  th e  underly ing  
causes o f th e  various sym p tom s in s tead  o f dealing 
w ith  th e  sy m p to m  alone. T he u ti li ta r ia n  s tu d y  of 
psychology  has n o t, how ever, k ep t pace w ith  its 
academ ic s tu d y  ; w h a t In d ia  needs a t  th e  presen t 
ju n c tu re  is th a t  th e  know ledge availab le  should  be 
applied .
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N a t u r e ,  v o l. i ,  M a rc h  3 1 ,  18 7 0  

The Size of Atoms
“ T h e  idea o f an  a to m  has been  so c o n stan tly  

associated  w ith  incredible assum ptions o f  infinite 
s tre n g th , abso lu te  rig id ity , m y stica l a tio n s a t  a  
d istance, an d  ind iv is ib ility , th a t  chem ists  a n d  m an y  
o th e r reasonable  n a tu ra lis ts  o f m odern  tim es, losing 
a ll patience  w ith  it, have d ism issed i t  to  th e  realm s 
o f m etaphysics, an d  m ade it sm aller th a n  ‘an y th in g  
we can  conceive’.” “W .T .” th e n  goes on to  review  
th e  experim en ta l evidence for g iv ing  tan g ib le  sizes to  
a tom s. H e refers to  C auchy’s m a th em a tica l w ork, and  
to  investigations on th e  co n tac t e lec tric ity  o f  m eta ls  
on cap illary  a ttra c tio n  as show n b y  soap bubb le  
investigations, on th e  k inetic  th e o ry  o f gases, an d  
sum s u p  as follows :

“ The fou r lines o f a rg u m en t w hich I  h av e  now 
ind icated , lead  all to  su b s tan tia lly  th e  sam e estim a te  
o f th e  dim ensions o f m olecu lar s tru c tu re . Jo in tly  
th e y  estab lish  w ith  w hat we can n o t b u t reg a rd  as a  
very  h igh  degree of p ro b ab ility  th e  conclusion th a t  
in any  o rd in ary  liquid , tra n sp a re n t solid , o r seem ingly 
opaque solid, th e  m ean  d is tance  betw een  th e  centres 
o f contiguous m olecules is less th a n  th e  hund red - 
m illionth , an d  g rea te r th a n  th e  tw o  th ousand - 
m illion th  o f a  cen tim etre .

“ To form  som e conception o f th e  degree o f coarse­
grainedness ind ica ted  b y  th is  conclusion, im agine a  
ra ind rop , o r a  globe o f glass a s  large as a  pea , to  be 
m agnified u p  to  th e  size o f th e  ea r th , each  co n stitu en t 
molecule being m agnified in  th e  sam e p ropo rtion . 
The m agnified s tru c tu re  w ould  be coarser g ra ined  
th a n  a  h eap  o f sm all sh o t, b u t p ro b ab ly  less coarse 
g rained  th a n  a  h eap  o f cricke t-ba lls .”

Bacterial Warfare
P r o f . T y n d a l l  w ill h ave  m uch  to  answ er fo r in 

th e  resu lts  th a t  m ay  be expected  from  th e  sp read  of 
h is  “ d u st a n d  d isease” th eo ry . I t  is s ta te d  b y  th e  
A thenœ um  t h a t  a  new  idea has been broached  in  a  
recen t lec tu re  b y  M r. B loxam , th e  lec tu re r on 
chem istry  to  th e  d ep a rtm e n t o f a r til le ry  stud ies. 
H e suggests th a t  th e  com m ittee  on  explosives, 
abandon ing  gun  co tto n , should  collect th e  germ s of 
sm all-pox an d  sim ilar m a lig n an t d iseases, in  co tto n  
or o th er dust-co llecting  substances, an d  load  shells 
w ith  th em . W e should  th e n  h ea r o f a n  enem y d is ­
lodged from  h is position  b y  a  volley  o f ty p h u s , o r a  
few rounds o f A siatic cholera. W e sha ll expect to  
receive th e  particu la rs  o f a  new  “ Sale o f Po isons” A ct, 
im posing th e  s tr ic te s t regu la tions on th e  sale by  
chem ists o f packe ts  o f “ cholera germ s” or “ sm all-pox 
seed” . P ro b ab ly  none w ill be allow ed to  be sold 
w ithou t bearing  th e  s tam p  o f th e  R o y al In s titu tio n , 
certify ing  th a t  th e y  have been exam ined  by  th e  
m icroscope an d  a re  w arran ted  to  be th e  genuine 
article.

A c o u r s e  o f lec tu res for w om en in th e  science an d  
prac tice  o f m usic, by  M r. S ullivan, w ill be delivered  
a t  S ou th  K ensing ton , u n d er th e  pa tro n ag e  o f th e  
Science an d  A rt D ep artm en t, sh o rtly  a f te r  th e  close 
o f P rof. O liver’s course on .bo tany .

I n  speak ing  o f th e  ex tin c tio n  o f species an d  th e  
struggle  for existence, Mr. D arw in  uses language 
w hich m ay  be lite ra lly  app lied— app lied  w ith o u t 
even verbal m odification— to  th e  phenom enon of 
languages. [F rom  an a rtic le  b y  D ean  F a rra r .]

UNIV ER SITY  EVENTS
L o n d o n .— T he ti tle  o f  read e r in  physics in  th e  

U n iv e rs ity  has been  conferred  on  D r. F . C. C halklin , 
in  respect o f  th e  p o s t h e ld  b y  h im  a t  U n iv ers ity  
College.

T he degree o f D .Sc. h as been  conferred  on Mr. 
H ugh  D avson  (U n iversity  College), Mr. J .  L. D ’Silva 
(K in g ’s College), D r. W . H . N ew ton  (U niversity  
College), P rof. G ilbert S tead  (G uy’s H o sp ita l M edical 
School), Mr. A lb ert W asserm ann  (U n iversity  College), 
an d  th a t  o f D .Sc. (E ngineering) on Mr. R . H . B arfield  
(Im peria l College).

M a n c h e s t e r .— D r. C. W . W ard law , officer-in- 
charge o f th e  Low  T em p era tu re  R esearch  S ta tio n , 
Im p e ria l College o f  T rop ica l A gricu ltu re , T rin id ad , 
has been a p p o in ted  B ark e r p rofessor o f  c ryp togam ie  
b o ta n y  in succession to  P ro f. W . H . L ang , w ho 
re tire s  a t  th e  en d  o f  th e  p re sen t session.

R e a d in g .— D r. B a rb a ra  Colson, fo rm erly  research  
a ss is tan t in  b o ta n y  in  th e  U n iv e rs ity  o f M anchester, 
h a s  been a p p o in ted  le c tu re r in  b o tan y .

FO RTHCOM ING EVENTS
Saturday, March 30

R o y a l  P h o t o g r a p h ic  S o c i e t y , a t 3 p.m .—-H. Mills 
Cartwright : “Colour Photogravure by the Masking 
Method” .

Tuesday, April 2
R o y a l  H o r t ic u l t u r a l  S o c i e t y , a t 3 p.m .—Prof. F. E. 

Weiss : “Graft H ybrids and Chimæras” (Masters 
Memorial Lectures. Succeeding lecture on A pril 16).

Thursday, April 4
C h e m ic a l  S o c i e t y , a t 2.30 p.m .—-Annual General Meet­

ing. A t 3 p.m .—Sir R obert Robinson : “Some B io­
logical Aspects of Organic Chemistry, (a) Recent 
Progress in Chemotherapy, (b) S tructural Relations in 
the Sterol Group” (Presidential Address). A t 5 p.m .— 
Prof. E . K . Rideal : “The Sorensen Memorial Lecture” .

Friday, April 5
I n s t i t u t i o n  o f  C h e m ic a l  E n g i n e e r s  (Eighteenth 

Annual Corporate Meeting, a t the Hotel Victoria), 
a t 11.45 a.m.—F. Heron R ogers: “Oil” (Presidential 
Address).

B r i t i s h  P s y c h o l o g ic a l  S o c ie t y  (Extended General 
Meeting), April 5—6.

April 5.—Discussion on the Problems of Evacuated 
Children (Speakers : E . M. B artle tt, A. H . Bowley,
C. Preston Rawson).

April 6.—Discussion on Propaganda (Rex K night : “The 
Technique of Propaganda” ; F . M. Austin : “Propa­
ganda and Suggestion” ).

April 6.—Discussion on So-called W ar Neuroses (Speakers : 
Millais Culpin, T. A. Ross, Edward Glover).

APPO INTM ENTS VACANT
A p p l i c a t i o n s  are invited  for the  following appointm ents on or 

before the  dates m entioned :
A s s i s t a n t  L e c t u r e r  i n  M e c h a n i c a l  E n g i n e e r i n g  a t  th e  B radford 

Technical College—The D irector o f E ducation, Town H all, Bradford 
(April 6).

G r a d u a t e  T e a c h e r  o f  M e c h a n i c a l  E n g i n e e r i n g  S u b j e c t s  in 
the Smethwick M unicipal College— The Chief Education Officer, 
E ducation Offices, 215 H igh Street, Smethwick (April 8).

C h e m is t  i n  t h e  W a t e r w o r k s  D e p a r t m e n t —The Secretary» 
W aterworks Offices, Town H all, M anchester 2 (April 15).

P r o f e s s o r  o f  Ch e m is t r y — T h e  P r in c ip a l ,  H e r io t - W a t t  C o lleg e , 
E d in b u r g h  (A p r il  16).

H e a d  o f  t h e  M a t r i c u l a t i o n  D e p a r t m e n t —The D irector of 
Education, The Polytechnic, 309 Regent Street, W .l (April 16).

T e m p o r a r y  L e c t u r e r  in charge o f the  D epartm ent o f Physics— 
The Registrar, U niversity College, Leicester (April 17).
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An Assistant Master to  teach  Geography, M athem atics, Elem en­
ta ry  Science and  Woodwork a t  the  Rosario English School, Argentine 
—The British Council, 3 H anover S treet, W .l (quoting ‘R osario’) 
(April 17).

P r i n c i p a l  o f  t h e  C e y l o n  U n i v e r s i t y  C o l l e g e —The D irector o f 
R ecruitm ent (Colonial Service), Colonial Office, 29 Queen Anne’s 
Gate, S .W .l (A pril 30).

T e m p o r a r y  F u l l - t i m e  T e a c h e r  o f  E n g i n e e r i n g  S u b j e c t s —  
The Principal, Technical In s titu te , Ladywell, Dover.

A s s i s t a n t  E n g i n e e r  for the  Drainage and  Irrigation  D epartm ent , 
M alaya—The Crown Agents for th e  Colonies, 4 Millbank, S.W .l 
(quoting M/9114).

A s s i s t a n t  T o w n  E n g i n e e r  for the K um asi Public H ealth  B oard, 
Gold Coast—The Crown Agents for the  Colonies, 4 M illbank, S .W .l 
(quoting M/8332).

REPORTS A N D  OTHER  
PUBLICATIO NS

(not included in  the monthly Books Supplement)

Great Britain and Ireland
Scientific Proceedings o f the Royal D ublin Society. Vol. 22 (N.S.), 

No. 19 : The Chemical Constituents o f Lichens found in Ireland— 
Lecanora gangaleoides, P a r t  2. By D r. T. J .  Nolan and  Dr. J . Keane. 
Pp. 199-210. 1$. Vol. 22 (N.S.), No. 20 : F u rth er Experim ents on 
T ranspiration in to  a  Saturated  Atmosphere. By Prof. H enry H. Dixon 
and  J .  S. Barlee. Pp. 211-222 +  plate 5. Is. 6d. (E d inbu rgh : R obert 
G ran t and Son, L td . ; London : Williams and  Norgate, L td.) [292 

W est India  Royal Commission, 1938-39. Recommendations. 
(Cmd. 6174.) Pp . 30. (London : H.M. Stationery Office.) M . 
net. [292

Statem ent o f Policy on Colonial Developm ent and  Welfare. (Cmd. 
6175.) Pp . 8. (London : H.M. S tationery Office.) 2d. net. [292 

Liverpool Observatory and  Tidal In s titu te . Annual R eport, 1939. 
Pp . 14. (Liverpool : Liverpool Observatory.) [13

Philosophical T ransactions o f the  Royal Society of London. Series 
В : Biological Sciences. No. 569, Vol. 230 : Studies on th e  R epro­
duction o f the  Dogfish. By Dr. H . M etten. Pp . 217-238+ p la te  20. 5s. 
No. 570, Vol. 230 : Studies o f th e  Post-G lacial H istory  o f B ritish 
Vegetation. 3 : Fenland Pollen Diagram s ; 4 : Post-G lacial Changes 
o f R elative Land- and  Sea-Level in th e  English Fenland. By Dr. H. 
Godwin. Pp. 239-304+ p la te  21. 10s. 6d. (L ondon: Cambridge 
U niversity Press.) [63

M inistry of H ealth . M emorandum on Cerebro-Spinal Fever. (Memo. 
234 Med.) Pp . 10. (L ondon : H.M. S tationery Office.) 2d. net. [73 

The Physical Society. R eports on Progress in Physics. Vol. 6. 
General E d i to r : J .  H . Awbery. Pp. v  +  434. (L ondon : Physical 
Society.) 22s. 6d. n e t. [73

In te rn a tio n a l Tin Research and  Developm ent Council. F ourth  
General R eport 1939. (Publication No. 95.) Pp . 24. (Greenford : 
In te rna tiona l T in Research and  Developm ent Council.) [83

M etropolitan W ater Board. T h irty -th ird  A nnual R eport on the 
R esults of th e  Bacteriological, Chemical and  Biological Exam ination 
o f th e  London W aters for the  Twelve M onths ended 31st December 
1938. By Lt.-Col. E . F. W. M ackenzie. Pp. 118. (London : P. S. 
King and  Son, L td .) 10s. M . [123

Other Countries
U.S. D epartm ent o f Agriculture. Technical B ulletin No. 715 : 

Keys to  the  Parasites o f the  Hessian F ly  based on Rem ains left in 
the H ost Puparium . By С. C. H ill and J . Ś. Pinckney. Pp. 24. (W ash­
ington, D.C. : G overnm ent Prin ting  Office.) 10 cents. [292 

Sveriges Geologiska Undersokning. Ser. C, No. 424 : Geology and 
Ores o f  the  M âlanàs D istrict, V âsterbotten, Sweden. By Sven Gavelin. 
Pp. 221+38 plates. 5.00 kr. Ser. C, No. 425 : Hydrogeographische 
Beobachtungen an  einigen Seen in südwest-Schweden. Von Bengt 
Collini. Pp . 37. 1.00 kr. Ser. C, No. 426 : Urbergsgeologische Under- 
sôkningar inom  norrbottens Lan. Av Olof H . O d m an .. Pp . 100 +  16 
plates. 3.00 k r. Ser. C, No. 427 : Some Graphs on the  Calculation 
o f Geological Age. By F rans E. W ickman. Pp . 8 +  1 plate. 0.50 kr. 
Ser. C., No. 428 : Lônnfallet, Southernm ost P a r t  of the E xport Field 
a t  Grangesberg. By R agnar Loostrôm . Pp. 3 0 + 3  plates. 2.00 kr. 
Ser. C, No. 429 : K vartârgeologiska iakttagelser inom ôstra Stors- 
jôom râdet i Jâm tland . Av P er Thorslund. Pp. 15. 0.50 kr. Ser. C, 
No. 430 : Some Post-S ilurian Dykes in Scania and  Problem s Suggested 
by Them. By Sven H jelm quist. Pp. 32 (8 plates). 1.00 k r. (Stock­
holm : P . A. N orstedt and  Soner.) [13 

Annual R eport o f the  A ll-India In s titu te  of Hygiene and Public 
H ealth , C alcutta, 1938. Pp. iv + 6 0 . (C alcutta : Governm ent of India 
Press.) [53 

A M anual of the  Liverworts o f W est Virginia. By Nelle Ammons* 
(R eprinted from  The American M idland Naturalist, Vol. 23, No. 1.) 
Pp. 164 (26 plates). (Notre Dame, Ind . : U niversity Pre&s.) [53 

Commonwealth o f A ustralia : Council for Scientific and  Industria l 
Research. P am phlet No. 91 : The Effect o f Spacing and  Time of 
Sowing on Yield and  Yield Components o f W heat Varieties. By H. 
Fairfield Sm ith. Pp . 24. (Melbourne : G overnm ent P rin ter.) [53 

Im perial College o f Tropical Agriculture. R eport of th e  Governing 
Body and  the  P rincipal’s R eport to  December 31, 1939. Pp. 32. 
(Trinidad and  London : Im perial College of Tropical A griculture.) [53 

U niversity o f Sydney Publications in Geography. No. 3 : R ain 
Run-off Dispersion and  Soil Conservation. By M acdonald Holmes and 
W. H . Maze. Pp. 32. (Sydney : U niversity o f Sydney.) 2s. 6d. [63 

The In te rna tiona l Relief Union : its  Origin, Aims, Means and 
Fu ture. By Camille Gorgé. Pp. 52. (Geneva : In te rna tiona l Relief 
Union.) [63

Association de Géodésie de Г Union Géodésique e t Géophysique 
In ternationale. Bibliographie géodésique internationale, Tome 2 : 
Années 1931, 1932, 1933, 1934. Publié sous la direction de Georges 
Perrier par A. Carrier e t P. Tardi. Pp. A64 +  423. (Paris : Association 
de Géodésie.) 200 francs. [63

The Geological, Mining and  M etallurgical Society of India. Bulletin 
No. 3 : The Uses and Applicattons-.qf Sheet and  W aste Mica. By 
R am ani R an jan  Chowdhury. Pp. 20. (Calcutta : Geological, Mining 
and  M etallurgical Society o f India.) 2 rupees. [63

Panjab  University Botanical Publications. Ferns o f Mussoorie. 
By P ran  N ath  Mehra. Pp . vi +  30 +  1 plate. (Lahore : University of 
the Panjab .) 1 rupee. [63

D epartm ent of Agriculture : S traits Settlem ents and Federated Malay 
States. R eports of the  Field B ranch for the  Y ear 1938. Pp. ii +  162. 
(K uala Lum pur : D epartm ent o f Agriculture.) [63

H erbertia. Vol. 6, Dedicated to  th e  Union of South Africa. Edited 
by H am ilton P . T raub. Pp. 252. (Orlando, Fla. : American Amaryllis 
Society.) 3.25 dollars. [63

N ational Geographic Society C ontributed Technical Papers. Mexican 
Archaeology Series, Vol. 1, No. 1 : An In itia l Series from Tres Zapotes, 
Vera Cruz, Mexico. By M. W. Stirling. Pp. 16. (W ashington, D.C. : 
N ational Geographic Society.) [63

In s titu t des Parcs N ationaux du  Congo Belge. Exploration du Parc 
N ational A lbert : Mission G. F. de W itte (1933-1935). Fasc. 1 : In tro ­
duction. P a r  G. F . de W itte. Pp. 40 +  33 plates. 120 francs. Fasc. 2 : 
Myriopodes. P a r  C. A ttem s. Pp. 22. 21 francs. Fasc. 3 : Oligochâten. 
Von W. Michaelsen. Pp. 16. 12 francs. Fasc. 4 : Parasitic Nematoda. 
By J . H . Schuurmans Stekhoven, J r .  Pp. 40. 16 francs. Fasc. 5 : 
Carabidae, par L. Burgeon ; Carabidae (Scaritini), von M. Banninger. 
Pp. 2 1+ 1  plate. 16 francs. Fasc. 6 :  Lucanidae. P ar L. Burgeon. 
Pp. 6 +  1 plate. 2 8 francs. Fasc. 7 : Scarabaeidae S. bum. Cetoniinae. 
P a r L. Burgeon. Pp. 16 +  1 plate. 61 francs. Fasc. 8 :  Brenthidae 
undLycidae. Von R. Kleine. Pp. 18. 19 francs. Fasc. 9 : Oiseaux. 
P a r H. Schouteden. Pp. 197 +  12 plates. 150 francs. Fasc. 10: 
Mammifères. P ar S. Frechkop. Pp. 103 +  20 plates. 150 francs. 
Fasc. 11 : Vespides solitaires e t sociaux. P ar L. Bequaert. Pp. 10. 
10 francs. Fasc. 12 : Onitini (Coleoptera Lamellicornia Fam. 
Scarabaeidae). P a r A. Janssens. Pp. 18 +  1 plate. 25 francs. Fasc.
13 : Haliplidae und Dytiscidae. Von L. Gschwendtner. Pp. 22. 
27 francs. Fasc. 14 : Pterophoridae, Tortricina and Tineina. By
E. Meyrick. Pp . 28 +  3 plates. 45 francs. Fasc. 15 : Passalidae. Par
C. Moreira. Pp. 10 +  2 plates. 30 francs. Fasc. 16: Tardigraden. 
Von R. J . H . Teunissen. Pp. 21. 19 francs. Fasc. 17 : Dermaptera. 
By W. D. Hincks. Pp. 16. 13 francs. Fasc. 18 : B lattids. By R. 
H anitsch. Pp . 26. 25 francs. Fasc. 19 : Gyrinidae. Von G. Ochs. 
Pp. 22. 16 francs. Fasc. 20 : Geometridae (Lep. Het.). P ar H. 
Débauché. Pp. 56 +  6 plates. 75 francs. Fasc. 21 : Scarabaeini 
(Coleoptera Lamellicornia Fam. Scarabaeidae). P ar A. Janssens. Pp. 
7 6 + 3  plates. 70 francs. Fasc. 22 : Nématodes libres terrestres. P ar 
J . H. Schuurm ans Stekhoven e t R . J .  H. Teunissen. Pp. 229 +  13 
plates. 275 francs. Fasc. 23 : Curculionidae (S. Fam. Apionidae). 
P a r L. Burgeon. Pp. 21. 16 francs. Fasc. 24 : Poissons. P a r M. Poil. 
Pp . 81 +  11 plates. 108 francs. Fasc. 25 : Oniticellini (Coleoptera 
Lamellicornia Fam . Scarabaeidae). P ar A. Janssens. Pp. 22 +  1 plate. 
16 francs. Fasc. 26 : H isteridae. P a r L. Burgeon. Pp. 18. 20 francs. 
Fasc. 27 : A rthropoda, Hexapoda— 1. O rthoptera : M antidae, par 
M. Beier ; 2. Gryllidae, p a r L. Chopard ; 3. Coleoptera : Cicindelidae, 
p a r W. H orn ; 4. Rutelinae, par F . 0>haus ; 5. Heteroceridae, par 
R . M amitza ; 6. Prioninae, par A. Lameere ; Arachnoidea : 7. 
Opiliones, par C. Fr. Roewer. Pp. 29. 25 francs. Fasc. 28 : Curcul­
ionidae. P a r A. H ustache. Pp. 50. n.p. Fasc. 29 : Coprini (Coleoptera 
Lamellicornia Fam . Scarabaeidae). P ar A. Janssens. Pp. 104 +  4 
plates, n.p . (Bruxelles : In s titu t des Parcs N ationaux du Congo 
Belge.) [73

In s titu t des Parcs N ationaux du Congo Belge. Exploration du Parc 
N ational A lbert : Mission H . Damas (1935-1936). Fasc. 1 : Recherches 
hydrobiologiques dans les Lacs K ivu, Édouard e t Ndalaga. P a r H. 
Damas. Pp . 128 +  9 plates. 135 francs. Fasc. 2 : Spongilliden. Von 
W. A rndt. Pp. 26. 20 francs. Fasc. 3 : Copépodes Harpacticoïdes. 
P a r P. A. Chappius. Pp. 19. 20 francs. Fasc. 4 : Moerisia Alberti 
nov. sp. (Hydropolype dulcicole). P ar E. Leloup. Pp. 7. 9 francs. 
Fasc. 5 : Rotifères. P a r P. de Beauchamp. Pp. 11. 12 francs. Fasc.
6 : Poissons. P a r M. Poil avec la collaboration de H. Damas. Pp.
73 +  9 plates. 130 francs. Fasc. 7 : Cladocera. Von V. Brehm. Pp. 12. 
n.p. (Bruxelles : In s titu t des Parcs Nationaux du Congo Belge.) [73 

In s titu t des Parcs N ationaux du Congo Belge. Exploration du Parc 
N ational A lbert : Mission P. Schumacher (1933-1936). Fasc. 2 : 
Anthropom etrische Aufnahmen bei den K ivu-Pygmâen. Von P. 
Schumacher. Pp. 6 9 + 2 6  plates. 154 francs. (B ruxelles: In s titu t des 
Parcs N ationaux du Congo Belge.) [73

In s titu t des Parcs N ationaux du Congo Belge. Contribution à 
l’étude de la morphologie du vulcan Nyamuragira. P a r R. Hoier. Pp. 
20 +  16 plates. 79 francs. (Bruxelles : In s titu t des Parcs Nationaux 
du Congo Belge.) [73

D epartm ent of A griculture, Canada. Annual R eport of the Forest 
In sect Survey, Division o f Entomology, Science Service, 1939. Pp. 37. 
(O ttaw a : K ing’s P rin ter.) [73

U.S. D epartm ent of the  In terior : Geological Survey. W ater- 
Supply Paper 818 : Geology and  W ater Resources of the  Mud Lake 
Region, Idaho, including the Island P ark  Area. By Harold T. Stearns, 
L ester L. B ryan and  Lynn Crandall. Pp. v +  125+ 13 plates. 75 cents. 
W ater-Supply Paper 828 : Surface W ater Supply of the United States, 
1937. P a rt 8 : W estern Gulf o f Mexico Basins. Pp. v ii+437 +  1 plate. 
50 cents. W ater-Supply Paper 835 : Surface W ater Supply of Hawaii, 
Ju ly  1, 1936, to  June  30, 1937. Pp. iv +  112. 20 cents. (W ashington,
D.C. : Government P rinting Office.) [83 

P un jab  Irrigation  Research In s titu te . R eport for the  Y ear ending
A pril 1938. Pp . v ii+  156+84 plates. Research Publication, Vol. 2, 
No. 23 : An Investigation o f the  In ter-R elation  o f Silt Indices and 
Discharge Elem ents fo r some Regime Channels in the Punjab. By Dr. 
N. К  Bose and  Dr. J .  K. M alhotra. Pp. vi +  70 +  11 plates. (Lahore 
Pun jab  Irrigation  Research In s titu te .) 1.10 rupees; 2s. bd. [12.‘
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SIR HOWARD GRUBB, PARSONS  
AND COMPANY

Incorporating the business of Astronom ical Instrum ents and O bservatory Equipm ent 
hitherto  carried on by Messrs. Cooke, T roughton & Simms, Ltd., of York

OPTICAL WORKS WALKER GATE 
NEW CASTLE-ON-TYNE

Contractors for

COMPLETE OBSERVATORY EQUIPMENT

74 in. (1-88 metre) Reflecting Telescope, Radcliffe Observatory, 
Pretoria. View showing observing carriage.

S T A N D A R D  P R O D U C T S :

Astronom ical Telescopes 
Object Glasses 
Mirrors 
Prisms
Spectrographs 
Coelostats 
Chronographs 
R evolving D om es  
R ising Floors, etc.

Life assurance In war time

Under most of our schemes we 
grant policies at normal rates 
with a reduction in benefits 

on death during hostilities

Ask for particulars

The Equitable Life 
Assurance Society

(founded 1762)

19, Coleman Street, London, E .C .2 
Sir William Elderton, Actuary and Manager 

No shareholders No commission

L A B O R A T O R I E S
WITHOUT A SUPPLY OF GAS

should write for particulars of the M ansfield Oi 1-Gas 
plant which produces gas in a simple manner from 
heavy oil, such as paraffin.

T h e gas produced has a calorific power of about
1,300 B .T .U .’s per cubic foot, and gives perfect 
oxidising and reducing flames.

The Mansfield plant m ay be seen in operation in 
many o f the principal laboratories in the British Em pire  
which are out of the reach o f a supply of town’s gas.

W rit, for particulars to

MANSFIELD & SONS
» R E D C R O S S  S T R E E T ,  L I V E R P O O L ,  I

Meteorological Instruments
MERCURIAL BAROMETERS 

THERM O M ETERS  
THERMOGRAPHS  
H Y G R O G R A P H S

Supplied by Laboratory furnishers,
Scientific Instrument dealers, etc.

F. DARTON & COMPANY LTD.
56-58 CLERKENW ELL R O A D , L O N D O N , E.C.I
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OFFICIAL ANNOUNCEM ENTS

BRIGHTON SUMMER SCHOOL IN ANIMAL 
BIOLOGY

2nd to 15th AUGUST, 1940
The course is intended as an introduction to Biology, and as a 

refresher course for teachers of the subject. Laboratory and field 
work. Director: Prof. L. E. S. Eastham, M.A., M.Sc., Professor of 
Zoology in the University of Sheffield, assisted by specialists. Pros­
pectus of F. H.. Toyne, Education Officer, 54 Old Steine, Brighton.

MURDOCH TRUST
For the BENEFIT of INDIGENT BACHELORS and WIDOWERS ot 

good character, over 55 years of age, who have done “something” in 
the way of promoting or helping some branch of Science.

Donations or Pensions may be granted to persons who comply with 
these conditions.

For particulars apply to MESSRS. SHEPHERD & WEDDERBURN. 
W.S., 16 Charlotte Square, Edinburgh, 2.

CITY OF COVENTRY—WATER 
DEPARTM ENT

APPOINTMENT OF WORKS CHEMIST

Applications are invited from suitably qualified persons, not exceed­
ing 40 years of age, for the post of Works Chemist at the proposed 
River Avon waterworks, at a salary of /260 per annum, rising, subject 
to satisfactory service, by annual increments of /10, to a maximum of 
/300 per annum.

The new treatment works will consist of sedimentation tanks, pressure 
filters and chlorine ąjid ammonia plant, and the chemist appointed 
must be capable of making all necessary routine analyses of the raw 
and treated waters and of directing the operation of the treatment 
plant. Previous experience in this work will affect appointment. He 
will also be required to survey and report on the drainage area above 
the new intake and to undertake general chemical work in the 
Department.

The post is designated under the Local Government and Other 
Officers' Superannuation Act, 1922, as amended in regard to annuities 
to widows by the Coventry Corporation Act, 1936.

The person appointed will be required to pass a medical examina­
tion, to contribute on the approved scale to the Staff Widows’ and 
Orphans’ Pension Fund, and to devote the whole of his time to the 
duties of the appointment.

Applications, endorsed “Works Chemist," stating age, qualifications, 
present occupation and experience, and accompanied by copies of not 
more than three recent testimonials, must reach the undersigned not 
later than Wednesday, April 24, 1940.

Canvassing, either directly or indirectly, will be a disqualification.
NORMAN J. PUGH,

Water Department, Assoc.M.Inst.C.E., M.Inst.W.E.,
Council House, Water Engineer and Manager.

COVENTRY.
March 21, 1940.

BRADFORD EDUCATION COM M ITTEE 
TECHNICAL COLLEGE, BRADFORD

Applications are invited for appointment as Assistant Lecturer in 
Mechanical Engineering. Applicants should possess a good Honours 
degree and have had a good general training in Mechanical Engineer­
ing, with preferably some experience in Electrical Engineering.

Salary according to the Burnham Award, which, in the case of 
graduates, is up to /528 per annum. Commencing salary according to 
qualifications and experience.

Further particulars of the appointment and forms of application may 
be obtained from the Director of Education, Town Hall, Bradford, and 
completed forms should be returned to the Principal of the College not 
later than April 6, 1940.

THOS. BOYCE,
March 19, 1940. Director of Education.

HERIOT-W ATT COLLEGE, EDINBURGH
PROFESSORSHIP OF CHEMISTRY

The Governors invite applications from British Subjects for the 
PROFESSORSHIP of CHEMISTRY, which will shortly become vacant 
owing to the retirement of Professor Т. Slater Price, O.B.E., D.Sc.,
F.I.C., F.R.S. The Professor is Head of the Chemistry Department, 
which includes Day and Evening courses of study. The person 
appointed will be required to take up his duties on September 1, 1940. 
Teaching experience and works experience in some branch of Industrial 
Chemistry or Pharmacy is desirable. Salary /1,000 bv /50  to /1,200. 
Particulars may be obtained from the Principal at the College, to whom 
applications* should be sent by April Hi.

J . CAMERON SMAIL, 
Principal.

UNIVERSITY COLLEGE, LEICESTER
Applications are invited for the post of Temporary Lecturer in 

Charge of the Department of Physics for the duration of the War. 
Salary /500 per annum. Duties to commence as soon as possible. 
Applications must be sent not later than April 17 to the Registrar, 
from whom further particulars may be»Qbtained.

Senior Assistant, scientifically trained, for Meehan-
ical Testing Section of Research Laboratory in large Steel Works. 
Also Junior Assistant, with experience in the operation of the usual 
testing machines. Salaries to be arranged to suit experience and 
qualifications.—Apply Hadfields, Ltd., Hecla Works, Sheffield.

Assistant wanted for Ceramic Control Laboratory.
Requires chemical and general scientific knowledge. Interest in 
further study and ability to supervise. Age 25 or over.—Box 701, 
T. G. Scott. & Son, Ltd., 63 Ludgate Hill, London, E.C.4.

Lewkowitsch Bibliographical Bureau (Director: j.
Lewkowitsch, B.Sc., A.R.C.S..', Barn House, Bam Hill, Wembley 
Park, Mddx. (ARN 3956). Abstracts of papers, summaries of literature, 
bibliographies. Periodical reports of current literature. Bibliographical 
researches. Chemistry, Biochemistry, Physics, Geology, Botany, Bio­
logy. Any language. Accuracy and completeness. Moderate Terms.

Secretarial Service. Specialists in the typing
of Scientific Manuscripts 53 Palatine Road, Manchester,
20.

Several secondhand, high grade Microscopes
by Zeiss, Watson, Swift etc., at specially low prices—all fully 
guaranteed. Details on application.—City Sale & Exchange, Ltd., 
54 Lime Street, E.C.3.

Telescopes, Microscopes, Scientific Instruments,
Etc., С. V. Bolton, F.S.M.C., 49a  Leigh Road, Leigh, Lancs. Send 
for lists.

MARINE BIOLOGICAL ASSOCIATION OF THE UNITED KINGDOM 
Tbe Laboratory, Plym outh

The following animals can always be supplied, either living or 
preserved, by the best methods:

Sycon; Clava; Obelia; Sertularia; Actinia, Tealia, Caryophyllia, Alcyo- 
nium; Pleurobrachia (preserved); Leptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gam- 
marus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens, Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus 
Salpa (preserved), Scyllium, Raia, etc.

For prices and more detailed lists apply to:
Biological Laboratory, Plymouth. T h e  D i r e c t o r .

SCIENTIFIC BOOKS ! A N D  
P E R I O D I C A L S

ON SALE BY

W H E LD O N  & W ESLEY LTD.
.V t lt  A D D R E S S  

721 N O R T H  C IR C U L A R  R O A D , W IL L E S D E N , 
L O N D O N , N .W .2 . Phone : GLAdstone 1364

“N A TURE’’ Advertisement Rates
Ł s- <*•

Page 8 8 0
Half-page 4 8 0
Quarter-page 2 6 0
Eighth-page 1 4  0
Sixteenth-page 12 6

S p e c ia l r a t e s  f  o r  S e r ie s  u p o n  a p p lica tio n

T. G. SC O TT & SON, LTD.
63 L udgate H ill, London, E.C.4
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Steel and photogravure portraits 
o t  

I  ‘ SCIENTIFIC W O R T H IE S ’

P roof impressions, prin ted  on India P aper, 
can be supplied a t 5s. net each

Macmillan & Co., Ltd.,
St. Martin’s St., London, W .C .2

The address o f the Editorial and Publishing 
Offices o f "N A T U R E ”  is

M ACM ILLAN & CO., LTD.,
St. M artin 's Street, London, W .C.2. 

Telephone Num ber : W h iteha ll 8831 
Telegrams : Phusis, Lesquare, London.

The annual subscription rates (payable in 
advance) are : British Isles, £2 12s. 0d., 
post free ; Abroad, £2 17s. 0d., post paid. 
Volumes begin in January and July o f each 
year, but subscriptions may commence w ith  
any issue. Payment from  abroad should 
be made by International Money O rde r o r 
by Cheque payable at a London Bank, and 
Cheques, Money Orders and Postal Orders 
should be made payable to  Macmillan & 
Co., Ltd.

A ll ed ito ria l communications, books fo r 
review, etc., should be addressed to  the 
Editors, at the above address.

Advertisements only should be addressed to  
T. G. Scott & Son, Ltd., 63 Ludgate H ill, 
London, E.C.4. Telephone Num ber : C ity  
421 I.

Free Copies o f “ NATURE” .
Each o f the  signatories o f a le tte r published 
in the Correspondence columns w ill be 
sent, free o f charge, on publication, I copy 
o f the issue o f “ NATURE”  containing the 
le tte r.

If more than I copy is desired, w ritte n  
application must be made to  the Manager 
o f “ N A T U R E ", stating the number o f 
copies tha t is required. N o t more than
6 free copies in all can be presented in 
connexion w ith  any le tte r published.

This offer o f free copies does not refer to  
articles and sim ilar contribu tions to  
“ N ATURE".

If any con tribu tion  includes illustrations, the 
blocks used fo r  th e ir  reproduction may be 
obtained by the author, a fter publication, at 
half the cost price. Application fo r  the 
blocks should be made to  the Manager o f 
“ N ATU R E ".

Proofs w ill not usually be sent to  authors 
living outside Great Britain. Orders fo r 
reprints should, therefore, accompany MSS. 
A ll communications regarding reprin ts 
should be sent d irec t to  the prin ters :

FISHER, KNIGHT & CO., LTD., 
Gainsborough Press, St. Albans, Herts.

ST E EL  ENGRAVINGS
Michael Faraday
Thomas Henry Huxley
Charles Robert Darwin
John Tyndall
Sir George Gabriel Stokes
Sir Charles Lyell
Sir Charles W heatstone
Sir Charles Wyville Thomson
Lord Kelvin
Hermann L. F. Helmholtz 
Sir Joseph Dalton Hooker 
William Harvey 
Sir George Biddell Airy 
Jean Louis R. Agassiz 
Jean Baptiste André Dumas 
Sir Richard Owen 
Robert Wilhelm Bunsen 
James Clerk Maxwell 
Adolf Erik Nordenskjold 
James Prescott Joule 
William Spottiswoode 
Arthur Cayley 
Sir Charles William Siemens 
John Couch Adams 
James Joseph Sylvester 
Dmitri Ivanowitsh Mendeléefï 
Louis Pasteur

PHOTOGRAVURES
Sir Archibald Geikie 
Lord Lister 
Stanislao Cannizzaro 
Albert von Kolliker 
Simon Newcomb 
Sir William Huggins 
Lord Rayleigh 
Eduard Suess 
Sir William Crookes 
Sir William Ramsay 
Alfred Russel Wallace 
Jules Henri Poincare 
Sir J . J . Thomson 
Sir Norman Lockyer 
Hendrik Antoon Lorentz 
Ivan Petrovitch Pavlov 
Albert Abraham Michelson 
Richard W illstàtter 
Lord Rutherford of Nelson 
George Ellery Hale 
Sir F . G. Hopkins
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------- BECK— ----
LONDON MICROSCOPE

Model N o . 29B

Reduction o f Surplus Stock

WATCH SIZE 
ANEROID BAROMETERS

First-class British make, at 
about one th ird  the usual 
price. In Morocco Snap Case

<1 : IO : О
Full particulars from :

JAMES J. HICKS
(Incorporated w ith  W . F. Stanley & Co., Ltd.)

8, 9 & 10, H A T T O N  GARDEN, L O N D O N

W . W ATSON & SONS, LTD.
M A N U F A C T U R E R S  OF MICROSCOPES FOR 
A L L  PURPOSES and A L L I E D  APPARATUS

fo r every form  of Scientific Investigation, Manufacturing C ontro l, etc.

OPTICAL ELEMENTS A N D  OPTICAL SYSTEMS.
ALL OPTICAL A N D  SCIENTIFIC INSTRUMENTS.

TEMPORARY HEAD OFFICE to which enquiries should be addressed :—

14, HADLEY GROVE, H IG H  BARNET, HERTS.
Cables: Optics, Barnet. Telephone: Barnet 2568.

ENGLISH CHEMICAL GLASSWARE
T h e  largest range  of B ritish L aboratory  G lassw are, 
Beakers and  F lasks of the h ighest resistance. V olu­
m etric A pparatus scientifically g radua ted  at 2 0 ° C. 

Every piece b randed  and  guaran teed .

Catalogues on application. Specify this brand. 
Stocked by the leading Laboratory Furnishers.

bzhmd

REGW TERKD

W OOD BROS. G L A SS  C O M P A N Y, Ltd.B A R N SLEY.'

Printed in Great Britain by F i s h e r ,  K n i g h t  & Co., L t d . ,  The Gainsborough Press, St. Albans, and published by M a c m i l l a n  & Co L im i t e d  
at St. Martin’s Street, London, W.C.2, and T h e  M a c m i l l a n  Co., 00-62 Fifth Avenue, New York—Saturday, March 30, 1940.

O u tf it  as above 
w ith  add ition  of 
3^  in . o il im m e r­
sion ob ject glass 
and mechanical 
stage,

£26 19 6

Full descriptive price list on application

R. & J. BECK, LTD., 69 Mortimer St., London,W.1
Members Scientific Instrument Manufacturers' Association o f G t. Britain

Large and heavy stand, coarse adjust­
m ent by rack and p in ion, fine 
adjustm ent on both sides of lim b, 
adjustable draw -tube, large stage 4 |in . 
square, spiral screw focusing substage, 
o f a very heavy design e n tire ly  free 
fro m  flexure , plane and concave 
m irro rs , contained in oak cabinet w ith  
lock and key.

O u tf it  consisting o f  :
Stand in cabinet, 2 eye­
pieces, x 6 and x 10,
§ in. and i in. object 
glasses, Abbe condenser, 
ir is  diaphragm, 
tr ip le  nosepiece,

£15 19 0
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