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T H E  C O N F L I C T
“A rm  yourselves, a n d  be  ye  m en  o f va lour, an d  

be in  readiness for th e  conflict, for i t  is b e tte r  for 
us to  perish  in  b a tt le  th a n  to  look on  th e  ou trage  
o f ou r n a tio n  a n d  our a lta rs . As th e  will o f God 
is in H eaven, even so le t H im  d o .”

W ! ™  this quotation from I Maccabees, iii, 
58-60, Mr. Winston Churchill closed his first 

broadcast message since he became Prime Minister. 
In  calm and dignified terms, he outlined the 
position in the great battle raging across Belgium 
and into a corner of France. At the time of 
writing, the battle is continuing, and on it, the 
first since the War of 1914—18 in which the German 
armies have met major Allied forces, depends 
much of the future course of hostilities. But even 
if this battle goes against us, still the struggle 
must continue, for, in the Prime Minister’s words, 
it is a “struggle for life and honour and freedom 
to which we have vowed ourselves” .

Now is the moment when the utmost effort 
must be made. Thanks to the conquest of the 
air, it is possible for the leaders of the Allied 
nations to keep in close personal touch, and to 
devise immediately ways of meeting the German 
menace from whichever direction it may come ; 
though equally it may be urged tha t the progress 
of aviation and radio communication has made 
possible the onslaught of masses of tanks and 
other armoured vehicles, and the wholesale bom­
bardment of hundreds of towns in the invaded 
countries. The answer surely is tha t force must 
now be met with force. After years of endeavour, 
it must be admitted that the principle of settling 
disputes by negotiation has not been accepted ; 
the world was not ready for it. The task of educat­
ing mankind for peaceful progress has received a 
grievous setback. Nationalism, at first a puny 
weakling, has grown, passing through the stage 
of economic sufficiency of the national unit, until

now its chief exponent is aiming at domination of 
Europe and of the world, by utilizing to  the full the 
fruits of scientific and engineering developments.

To meet the menace w'ill require our whole 
effort. The immediate need is for more tanks, more 
aeroplanes, more munitions, to replace the ghastly 
wastage which is going on. Those whose duties 
are in this field will not fail the cause. But behind 
these workers must be an army, ever watchful, 
ever ready, to  find ways of defeating new devices 
of the enemy and also to  seek means of increasing 
the striking power of our Fighting Services. The 
interests of pure science and the pursuit of know­
ledge for its own sake must temporarily remain in 
abeyance. The whole of the intellectual power of 
Great Britain must be brought to bear on the 
task of winning the War. Mr. Duff Cooper, the 
new Minister of Information, broadcasting on 
May 18, compared Germany with “a mad gambler 
at roulette, who has gathered all her vast resources 
and staked them upon red” . I t  is well to bear in 
mind tha t Germany has indeed vast resources, in 
men, in material and in intellect, and her present 
rulers will exploit them all to  the utmost. To 
meet this appalling menace will test our powers, 
but not beyond their capabilities.

Great Britain is now represented by a Govern­
ment including men of most shades of political 
opinion, and its constitution under Mr. Churchill 
has been welcomed from all over the British 
Empire. France also has a Government formed 
on a wide basis. The two Empires are united in 
their determination to  rid Europe of the tyranny 
which has come out of Germany. The battle is 
joined, and the enemy has shown us the importance 
of speed and efficiency. Yet more speed and 
efficiency must be our watchwords in the task 
before us.
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INTERNMENT OF ALIEN SCIENTIFIC WORKERS

IN his broadcast address to  the nation on May 19, 
the Prime Minister emphasized th a t “there 

will be many men and women in this island who 
when the ordeal comes on them, as come it will, 
will feel a comfort, and even a pride, th a t they are 
sharing the perils of our lads a t the front. . .
I t  would be foolish for anyone to  ignore the 
imminence of such peril, and criminal not to 
anticipate it with the utmost rigour. In  the 
present circumstances, men of science in Great 
Britain, whether British, naturalized or alien, 
cannot expect to  be shown any form of preferential 
treatm ent.

We have made a few random inquiries 
and find th a t certain aliens (research workers, 
academic staff and students) in those universities 
which are already included in the areas announced 
for special treatm ent have been interned. I t  seems 
impossible th a t any man of science, no m atter what 
his political or other views may be, could, in the 
extremely grave circumstances and in view of the 
amazing revelations concerning the activities of 
‘fifth columnists’ in other countries, take 
exception to  the internment of alien scientific 
workers and students. Many have established 
themselves as first-rate scientists, and a glance 
through the correspondence columns of N a t u r e  
will reveal th a t they have contributed much to 
the advancement of science while resident in 
Great Britain. Yet there can be no reason for 
assuming th a t there are no dangerous elements 
among such men of science, any more than  among 
other types of alien refugees. One communica­
tion in reply to  our inquiry, however, states : 
“ I  feel th a t there is little case for interning 
bona fide pure research scientists. The numbers of 
such intellectual workers would surely be too few 
to affect m atters.” To this one might fairly ask, 
what is the minimum number below which such 
people would prove ineffective, and are we always 
absolutely certain of an alien’s bormfides, scientific 
or otherwise.

On the other hand, another well-known man of 
science, in response to  our inquiry, pointed out th a t 
“the problem of lightening the hard lot of the inno­
cent without assisting the fifth column is not a 
particularly easy one” . Still more pointed is the 
remark from a third reply tha t : “The attitude of 
people a t this University who have been interned is

th a t the measure is obviously good from the 
country’s point of view and they accept the m atter 
philosophically.” This contributor continues, “I 
think N a t u r e  should hesitate before making any 
kind of general plea for release of scientific people 
who happen to be interned . . . there is always 
the possibility th a t some may be more interested 
than they seem to  be in Nazi Germany, and the 
first thing at the moment is the safety of this country 
from all possible aspects.” The contributor first 
quoted, however, after pointing out tha t there is 
little case for interning bona fide pure research 
scientists, continues : “I  am sure it would be an 
excellent thing not only for general human stan­
dards, but also for our national war effort’s 
efficiency, if N a t u r e  were to take the whole 
m atter up.”

There is no question, in our view, of “general 
human standards” . We know, from inquiries, 
tha t those interned are well treated, and some 
may even be released again soon. We doubt if 
the internment of these men of science will affect 
very much our immediate “national war effort’s 
efficiency” , and we dare to say tha t any such loss 
to  science is far outweighed by the all-important 
elimination of risk.

N a t u r e  has striven hard for intellectual free­
dom in thought, word and action, but now we are 
seriously up against “evil things” . Unity in a 
common cause must be kept paramount at present. 
We have attained it, and it is with pride that 
N a t u r e  directs attention to  the brilliant con­
tributions to  our war effort tha t many of our men 
of science are making in the Fighting Services and 
research organizations immediately connected with 
them, to  say nothing of the many scientific workers 
carrying on a t the home front. That unity must 
be preserved until victory is won. N o  risk is too 
great in our efforts to  preserve it. The activities 
of the ‘fifth column’ have revealed to  us what 
subversive potentialities exist in many countries 
for upsetting whatever unity of purpose has been 
achieved. Most men of science, therefore, while 
undoubtedly feeling sympathetic towards our alien 
scientific guests, must, on the other hand, consider 
th a t any form of preferential treatment for 
scientific workers in this connexion would carry 
with it a grave element of risk which caimot 
be justified.
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THE PROGRESS OF PHYSICS
Reports on Progress in Physics
Vol. 6. General Editor : J. H. Awbery. Pp. v + 434. 
(London : The Physical Society, 1940.) 22s. 6d. 
net.

TT  seems curious to contemplate th a t there are 
many physicists to-day, well below ‘retiring 

age’, who, like myself, began their study of physics 
under the fond delusion that, sooner or later, they 
would become masters of their subject. Physics, 
even then, comprised a considerable body of 
information, but not more than a student of reason­
able ability and not unreasonable diligence might 
hope to have encompassed by the end of his 
university career. W ith Maxwell’s electromagnetic 
theory of light as the keystone uniting the twin 
pillars of electricity and optics, it was felt tha t the 
main outlines of the structure of classical physics 
were firmly and eternally established. There were, 
of course, a few details to be filled in, and one or 
two untidy corners to be cleaned up. In  particular, 
rather curious things happened when an electric 
discharge was passed through a rarefied gas ; but, 
after all, why should one pass an electric discharge 
through a rarefied gas, except to amuse the 
children at the end of a Christmas lecture ? I t  
was confidently expected that, before long, some 
persevering Teuton would collate the whole subject 
in one stupendous tome, labelled “Physics” , and 
there the subject would stand, logical, beautiful 
and complete. Alas ! we were soon to discover 
that, like Alice in Looking-Glass World, it took 
all the running that we could do to remain in the 
same relative position with regard to our know­
ledge of the subject. We have had to reconcile 
ourselves to the fact tha t physics to-day is no 
longer logical, cannot strictly be described as 
beautiful ('provocative’ would be a more appro­
priate adjective) and seems unlikely ever to be 
complete.

Volume 6 of the annual “Reports on Progress in 
Physics” produced by the Piiysical Society, which 
has come to hand, and is the immediate cause of 
these reflections, contains more than thirteen 
hundred references to original publications, in 
spite of the fact that, in accordance with editorial 
policy, only about one third of the whole subject 
is covered each year. Imagination reels a t the 
enormous output of new knowledge. The most 
painful diligence is inadequate to cope with it. 
All that the most industrious of us can hope to 
do is to cultivate our own corner of the garden, 
and trust to these invaluable reports to tell us 
something of what the other fellow is after.

To the physicist who wishes—-as which of us 
does not ?■—-to have some appreciation of his 
subject as a whole, these annual volumes produced 
by the Physical Society are quite indispensable. 
Criticism in detail becomes both irrelevant and 
ungracious unless this indisputable fact is kept 
steadily in mind. Some “Reports” may be better 
than others, just as (so my younger friends inform 
me) “some beers are better than others” , and in 
both cases it is probably largely a m atter of taste. 
In  the present volume one is immediately struck 
by the admirable catholicity displayed by the 
editor in his choice of subjects for report. Every­
one realizes th a t in certain directions physics is 
advancing with incredible velocity. Reports on 
the meson, on induced radioactivity, on stellar 
evolution, the cyclotron, and liquid helium were 
almost inevitable. They are all definitely ‘news’, 
and could not well have been overlooked ; but it 
comes as something of a surprise to those of us 
who used fondly to imagine tha t it was “all in 
Rayleigh” to discover how much new work has 
been going on in sound ; and further, tha t it is 
possible to report important advances in such 
standard subjects as heat, fluid motion, and 
impedance networks. I t  is impracticable to 
enumerate all the separate reports (twenty-seven 
in number) contained in the present volume, but 
enough has been said to indicate the wideness of 
the front on which physics is advancing.

Glancing down the list of authors, one gains the 
impression th a t this year the Society has been 
fielding a rather younger team  than usual. There 
are a few names of international repute, but for 
the most part the editor has relied on what (if the 
authors concerned will forgive the phrase) might 
be called “the rising generation” . His team has 
certainly not let him down, but one has the 
feeling th a t some of them might perhaps have let 
us down a little more lightly. I t  is flattering when 
an expert says, “I  shall assume tha t you know all 
about my subject up to, say, three years ago” , 
and one is loath to shatter the illusion of omnis­
cience which one has spent a lifetime in fostering. 
Nevertheless, one would (with M. Jourdain) be 
greatly relieved if the expert would “kindly proceed 
on the assumption tha t one did not know” . The 
difficulty of striking a happy mean between the 
‘too elementary’ and the ‘too advanced’ can readily 
be appreciated. I t  would, however, be a real 
tragedy should these excellent volumes of reports 
become too specialized to meet the needs of the 
average physicist. The specialist can be left to 
fend for himself.
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An unusual postscript to the volume is provided 
by Dr. D. Owen (whose impending retirement will, 
we trust, set him free for still wider activities) in 
the form of an objective account of the teaching 
of physics in technical institutions. The whole 
subject of the training of physicists, and the 
proper relationship of the universities, the technical 
institutions and industry is one which demands 
urgent attention as soon as the times permit. 
The progress of physics and of industry in Great 
Britain depends largely on the wisdom which can 
be brought to its solution. At the moment, we

can but file Dr. Owen’s report for future reference.
In  a world up-side down, it is perhaps not 

surprising tha t a little of the type in this volume 
should be found to be suffering from the same 
complaint. A few of the diagrams might, with 
advantage, have been re-drawn. I t  is, however, 
such an achievement to have produced the volume 
at all under war conditions tha t one must not be 
critical. Let us hope that nothing will occur to 
prevent the appearance in due course of its 
successor. All physicists will await it with eager 
anticipation. J. A. C r o w t h e r .

HOW WE THINK AND WHY

T he Nature of Thought
B y Prof. Brand Blanshard. (Library of Philo­
sophy). Vol. 1. Pp. 654. Vol. 2. Pp. 532. 
(London : George Allen and Unwin, Ltd., 1939). 
32s. net.

T )R O F. BLANSHARD is here exploring the 
debatable and largely unoccupied territory 

which lies on the borders of psychology, logic and 
metaphysics. His book might almost be described 
as a dissertation on the meaning of the prepositions 
‘of’ and ‘about’ as they are used when we say we 
are aware of something or think about something. 
The author is a follower of Bradley and Bosanquet. 
As their point of view is not very popular at present, 
it is useful to listen to one who is a persuasive 
advocate of it and an acute critic of other views 
put forward recently by British and American 
philosophers and psychologists. He is clear and 
forcible in expression, as was Bradley, but more 
temperate. He is thorough in his treatm ent, as 
was Bosanquet, but not so difficult.

The first volume is concerned with perception, 
as the lowest stage of thought, and with ideas, 
thought freed from its primitive dependence 011 
perception. The author reviews and criticizes the 
old image theory of ideas, the Behaviourist theory, 
those of the Pragmatists and various kinds of 
Realist, and then gives Bradley’s view and his own 
very similar one. “Looked a t from without,” he 
says (p. 563), “the idea is seen to be approximating 
to  its object ; looked a t from within, it is seen to 
be evolving toward definition and concreteness. 
And the two ends lie in line. To become more 
concretely defined is to approximate to the object, 
here and everywhere. The aim of thought is to 
fulfil itself in the reality.” He then develops the 
intriguing but difficult doctrine of his school that

aims at obliterating the distinction between par­
ticulars and universals, and replacing the notion 
of the abstract universal by that of the concrete 
universal.

In the second volume there is first a very inter­
esting discussion of the mental processes of reflec­
tion, observation and invention or creative thinking. 
Then follows one on the nature and tests of truth. 
The author maintains that coherence is the unique 
test of tru th  and is also descriptive of its character. 
Like other advocates of the coherence theory, he 
does not seem to meet quite fairly the objection 
th a t there might be many systems of truths, each 
internally coherent and yet incompatible with each 
other, like the non-Euclidean geometries. This 
leads him to undervalue what can be said in favour 
of self-evidence as the test of truth, in favour of 
the correspondence theory and even of the despised 
theory th a t tru th  depends on authority. That is 
to say, if thought is not simply to be chasing its 
own tail, there must be a starting-point in some­
thing immediately intuited. Again, thought appears 
to be of something which is not itself thought 
but rather an object for thought. The authority 
theory emphasizes, however mistakenly, the 
important point tha t tru th  is arrived at by a 
social process and tha t there exist experts who 
are less likely to be wrong than those who are 
inexpert.

The concluding discussion raises two most awk­
ward problems; the problem of external and internal 
relations and the question whether the notion of 
cause implies tha t of logical necessity. The author 
argues tha t ultimately there are only internal 
relations, which implies, of course, th a t strictly 
speaking space and time are illusory. He makes, 
incidentally, some good criticisms of Logical 
Positivism. A. D. R i t c h i e .
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THE OLDEST KNOWN FOSSIL INSECT
B y  D .  J. S c o u r field , I .S .O .

Г Л Х  January 18, I  gave a detailed account, 
^  before the Linnean Society of London, of 
further specimens of the oldest known fossil insect.

I t  is still a quite commonly accepted belief that 
there is no authentic record of fossil insects from 
rocks earlier than those of the Carboniferous 
period. Since 1926, however, there has been good 
reason to believe tha t insects had at last been 
found in Devonian strata. In  th a t year Hirst and 
Maulik1 described and figured four heads of a 
small arthropod, which they named Rhyniella 
prœcursor, and which they considered to belong 
to the Insecta. (The jaw-like structures also 
referred to by Hirst and Maulik, and afterwards 
named Rhyniognatha hirsti by Tillyard, although 
possibly belonging to a larval insect, cannot 
seriously be regarded as a definite record of a 
fossil insect.) These heads had been obtained 
from the It h y nie Chert, a siliceous deposit of 
Middle Devonian age, well known to palæobotanists 
for its beautifully preserved plant remains, and 
so called because of its occurrence a t Rhynie, near 
Huntly, in Aberdeenshire.

Fig. 1.
H e a d , t h o r a x  a n d  t w o  a b d o m in a l  s e g m e n t s  :
WITH ANTENNÆ, PORTIONS OF THREE PAIBS OF LEGS, 
INDICATION OF VENTBAL TUBE, ETC. DORSI-VENTRAL 

POSITION. F i g u b e  VENTBAL. ( X 105.)

Fig. 2 .
H e a d , t h o b a x  a n d  t h r e e  a b d o m in a l  s e g m e n t s  :
WITH ANTENNÆ, THBEE PAIRS OF LEGS, ETC. LATERAL 
POSITION, BUT HEAD NEARLY DORSI-VENTBAL. РВОВ- 
ABLY A CAST SKIN. a  BIGHT SIDE, 6 LEFT SIDE.

(X  105 .)

I t  is true tha t some doubt has been entertained 
as to whether these heads were really insectan, 
but the late Dr. R. J . Tillyard2, after careful 
examination of the specimens, was convinced tha t 
they belonged to an insect of the order Collembola 
and might even be of a Podurid type. Coming 
from such an authority on fossil insects, this 
opinion seemed pretty  conclusive. In  view, 
however, of the great geological antiquity of the 
Rhynie Chert (some three hundred million years 
is a modern estimate of the age of the Devonian 
period3) there still appeared to be a possibility 
tha t such heads might have been attached to 
bodies differing somewhat from those of any 
other insects. This, however, has now been shown 
not to be the case, and it may therefore be con­
fidently said tha t Rhy niella was a true Collembolan.

Since the publication of Hirst and Maulik’s
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and Tillyard’s papers a number of further specimens 
of Rhyniella have been found in the same material, 
mostly by the late Rev. Wm. Cran. These are now 
in the Geological Department of the British Museum 
(Natural History), and are described in the current 
number of the Proceedings of the Linnean Society1, 
from which the accompanying illustrations are re­
produced by courtesy of the Council. Three of the 
new specimens show heads attached to considerable 
portions of the bodies (Figs. 1 and 2). I t  will be seen 
th a t the body was elongated, with the segments 
distinct, thus bringing Rhyniella within the sub­
order Arthropleona. They also show th a t the first 
thoracic segment (pro-thorax) was without a well- 
developed tergum, tha t there were three pairs of 
legs and tha t a ventral tube was probably present 
on the first abdominal segment. No specimen has 
yet been found with the posterior part of the abdo­
men intact, and it is impossible to say whether a 
‘spring’ was present or not. The total length of the 
organism was apparently between 1\ and 2 mm.

Three additional detached heads have also been 
found, two of which are represented in the 
accompanying Figures 3 and 4. These heads, while 
fully confirming the collembolan nature of the 
mandibles, the conclusion drawn by Tillyard from 
his examination of the original specimens, also 
indicate th a t some at least of the other structures 
to be found within the head of a recent Collembolan 
(maxillæ, lingua, etc.) were present in Rhyniella, 
and further th a t the animal was provided with 
ocelli comparable with those of many recent forms.

As was pointed out by Tillyard, the antennae 
of Rhyniella were typically Podurid, but the 
absence of a tergum on the pro-thorax indicates 
affinity with the Entomobryidæ, so tha t the 
position of the animal would appear to be inter­
mediate between the two families into which the 
arthropleonid Collembola are usually divided. 
This, however, is not a point of very much im­
portance. The remarkable fact is tha t in all 
essentials Rhyniella was so similar to modern 
Collembola that, so far as can be seen, it throws

F ig .  3.

H e a d  : w i t h  m a n d ib l e s , i n d ic a t i o n s  o f  o n e
ANTENNA, OCELLI, ETC. NEARLY DORSI-VENTRAL 
POSITION, BUT SLIGHTLY TO ONE SIDE. FIGURE 

ALMOST VENTBAL. ( X 130 .)

F ig .  4.

H e a d  : w i t h  m a n d ib l e s , a n t e n n æ , p a r t s  o f  f ir s t
PAIR OF LEGS, AND MUCH INTERNAL STRUCTURE OF
UNDETERMINED NATURE (? MAXILLÆ, ? LINGUA, 

ETC.). D o r s i -v e n t r a l  POSITION. ( X 20 0 .)

no light even upon the affinities of that group to 
the other orders of Apterygotan insects, let alone 
upon the origin of insects generally. W hat it does 
certainly show is tha t the origin of the Collembola, 
and presumably of Apterygotan insects generally, 
must have been very much earlier than Middle 
Devonian.

Fossil Collembola have so far only been found 
in three very widely separated geological periods. 
Before the discovery of the Devonian Rhyniella, 
the only records were from the Baltic amber of 
Oligocene age, all belonging to existing genera. 
Quite recently, however, another form has been 
found in Canadian amber of Cretaceous age. I t  
has been named by Folsom5 Protentomobrya 
wallceri and placed in a new family, Protentomo- 
bryidæ, intermediate between the Poduridæ and 
Fntomobryidæ, because of the structure of the 
antennæ on one hand and the absence of a 
pro-thoracic tergum on the other, as in Rhyniella. 
I t  is possible, therefore, tha t the latter should be 
included in this new family.

In  the discussion following the reading of the 
paper at the Linnean Society various points of 
general interest were brought out. Dr. K. Jordan 
said tha t entomologists had been convinced, by 
the study of the morphology of recent Aptera, 
tha t these were primitive and not, like lice and 
fleas, late derivations from winged forms, and now
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palaeontology has confirmed the conviction and 
turned an opinion into a fact. Dr. F. E. Zeuner 
thought that the proved occurrence of a specialized 
group of Apterygotan insects in Middle Devonian 
material showed that wingless insects were present 
before winged insects, and tha t the appearance of 
the latter coincided with the first forest vegetation on 
the earth. The earliest tree-like plants were Middle 
Devonian and it was conceivable tha t certain 
Apterygotan insects, which, however, must have 
been related to the Thysanura rather than the 
Collembola, took possession of this new kind of 
habitat and developed wings from lateral pleurae 
of the thorax acting as parachutes. Dr. W. T. 
Caiman pointed out the great interest of the glimpse 
into past conditions afforded by the fortunate 
discovery of the Rhynie Chert. Prof. F. E. Weiss 
directed attention to the fact th a t whereas the 
plant remains in the Rhynie Chert are of very

primitive land plants not directly comparable to 
any existing groups, Rhyniella can be related 
to existing Insecta. Similarly in the Carboniferous 
period, well-developed insects occur comparable 
to some existing groups whereas the plants are 
essentially different from recent plants. There 
seems, therefore, to  be a certain lag in the develop­
ment of modern forms of plants as compared with 
insects.
1 H irst, S., and Maulik, S., Oeol. M ag., 6 3 , 69 (1926).
* Tillyard, R . J .,  Trans. Entomol. Soc., 65 (1928).
3 N a t u r e , 139 , 334 (1937).
4 Scourfield, D. J .,  Proc. L inn . Soc. Lond., A pril 25, 1940, p. 113.
5 Folsom, J . W ., Univ. Toronto Studies, Oeol. Series, 40 (1937).

E x p l a n a t io n  o f  l e t t e r i n g  o p  f ig u r e s .
an. A ntenna. Ig. Leg.
a.s. Abdominal segment. md. M andible. 
cav. Opening to  m andible cavity, mo. M outh.

cl. Claw. oc. Ocelli.
clp. Clypeus. r. R ight.
c.8. C ut by  section. r.p. R ounded projection a t  base

• i.a. Incisor area of m andible. of labrum .
I. Left. t.s. Thoracic segment.

la. Labrum . v.t. V entral tube.

THEORIES OF THE LIQUID STATE
B y  P r of . N. F. M o tt , F.R.S.,

U n i v e r s i t y  o f  B r i s t o l

Д  JOINT meeting of the Physical Society and 
of the Cambridge Philosophical Society was 

held at Cambridge on April 29 to discuss the 
properties of liquids. Among other subjects con­
sidered were the problem of melting and also the 
question of how one ought to calculate the viscosity 
of a simple liquid. I t  is extraordinary how difficult 
these problems are and how little progress has 
been made with them, especially since, if we 
exclude the quite exceptional case of liquid 
helium, it seems very unlikely tha t quantum 
mechanics has any bearing on the problems ; thus 
all the physical principles necessary for the 
investigation may well have been available since 
the time of Clerk Maxwell. I t  is not so much the 
difficulty in picturing what happens when a solid 
melts, as the difficulty in giving mathematical 
expression to what happens tha t holds up 
progress. In  fact, all the attem pts a t exact 
mathematical treatment start from models which 
simplify the phenomenon of melting in such a 
way that some of the essential features are probably 
lost.

The problem of viscosity appears in some ways 
as the most fundamental, because fluidity is, 
after all, what distinguishes a liquid from a solid, 
though the distinction is not absolute, since many 
solids, metals, for example, show creep at high 
temperatures under small stresses. Andrade1, in 
1934, pointed out tha t the right order of magnitude

for the viscosity could be obtained on the assump­
tion tha t each successive layer of atoms in the 
liquid glides over the next, and th a t each layer 
transfers all its momentum to the next once in 
each semi-period of vibration. The vibrational 
frequencies are taken from the characteristic 
temperature of the solid, and are assumed to have 
the same order of magnitude in the liquid. Perhaps 
the most important advance on this simple theory 
is tha t of Eyring2, who attem pts to  account for 
the temperature dependence of the viscosity. 
Eyring considers th a t one layer of atoms glides 
over another only at places where, owing to 
statistical fluctuations, the density is abnormally 
low ; he expresses this by saying tha t ‘holes’ 
form in the liquid, and estimates from the 
temperature variation of the viscosity th a t the 
size of a hole is about one third of the volume 
normally occupied by an atom. This point of 
view makes an interesting contrast possible with 
the state of affairs in solids ; whereas in liquids 
only a very small departure from the normal 
structure is necessary for glide to  take place, in 
solids, according to  recent theories, a ‘dislocation’ 
must be formed, which is a type of discontinuity 
with considerable energy extending over many 
atoms. According to Orowan3, creep is due to  the 
thermally activated motion of such dislocations, 
and the slow creep rates are due to the large 
energies of activation involved.



802 N A T U R E M ay 25, 1940, V o l . 145

We turn  now to the question of melting. One 
of the oldest theories is th a t of Lindemann4, who 
deduced from the known characteristic frequencies 
of vibration of the atoms in a number of solids 
that a t the melting points the amplitude of their 
vibrations was always about one seventh of the 
interatomic distance. Lindemann suggested th a t 
when the thermal vibrations reached this value the 
solid, so to  speak, shook to  pieces, and tha t 
melting was to be understood in this way. Recently 
Born8 has considered the problem from a not 
dissimilar point of view. Born calculates the 
elastic constants of a crystal as functions of the 
temperature, and finds th a t when a certain 
temperature T 0 is exceeded, the constant c44 
becomes negative. The crystal is thus unstable 
with respect to shear, and, according to Born, 
must therefore melt a t this critical tempera­
ture.

While it is certainly true tha t a crystal for which 
one of the elastic constants is zero or negative 
cannot be stable, I  do not agree tha t T 0 
represents the melting point ; the crystal will 
melt when the free energy E  -  T S  of the solid 
phase is just equal to  tha t of the liquid. This will 
occur when the energy E  required to break up 
the crystal into the disordered state, which is 
equal to the latent heat, just balances the entropy 
gained by the same process. At the temperature 
T since there is no resistance to  shear, the 
former term should vanish and there should be 
no latent heat6. Thus the crystal will actually 
melt a t a temperature below T 0• A similar 
criticism can be applied to all theories which 
attem pt to  derive the melting point from the pro­
perties of the solid alone ; they give only an 
upper limit for the melting temperature, and to 
obtain a complete theory the free energy of the 
liquid must be calculated as well.

The great difficulty here is that, in spite of many 
attem pts7’8'9, no satisfactory calculation has been 
made of the entropy S  due to  the departure of 
the liquid from the crystalline state. Eyring7 has 
suggested tha t S  should be equal to  klog(NN/N  !), 
which is equal to Nk, where N  is the number of 
atoms, but his arguments have been criticized 
from a number of sides10. I  have made8 a 
very tentative estimate of the entropy by 
regarding a liquid as a polycrystalline solid with 
very small crystal size and calculating the entropy 
due to the random orientation of the individual 
crystals. One trouble here is tha t we do not 
know how large to take the individual crystals.

I f  melting is to  be regarded as the break-up of 
the single crystal into some disordered form, we 
have also to inquire why this disordering takes 
place at a definite temperature, and not over a 
range of temperature. Several workers recently8’11

have been impressed by the similarity between 
the phenomenon of melting and the order-disorder 
transitions in alloys. In transitions of this type, 
although there is in general a sharp transition 
temperature and a la tent heat, the disordering 
process always begins below the transition tem ­
perature. Lennard-Jones and Devonshire9 have 
given a theory of melting in which atoms of the 
solid are supposed to leave their normal positions 
as the temperature is raised and to go into inter­
stitial positions ; a t a critical temperature the 
distinction between normal and interstitial posi­
tions is lost, and the lattice breaks up. In this 
theory, then, the disordering process does begin 
below the melting point. The theory is applied 
quantitatively to the solid rare gases ; for other 
solids, however, it can scarcely provide a correct 
physical picture of melting ; in ionic crystals, for 
example, the activation energy required to bring 
an ion into an interstitial position is known from 
the ionic conductivity12"13, and in metals it can be 
estimated from the coefficient of self-diffusion. 
The activation energies are much too large, and 
in any event the formation of an appreciable 
number of interstitial atoms before melting 
would lead to very large anomalies in the specific 
heat.

I f  one considers melting as a break-up into a 
poly crystalline form, perhaps a more plausible 
picture can be presented, though it does not seem 
possible to give it any mathematical justification. 
To take any little piece of the solid in the interior 
of a crystal and to turn it round so that it has a 
random orientation will obviously require a good 
deal of energy ; although in principle such dis­
placements may occur below the melting point in 
a solid, their number will be very small. When, 
however, every little piece of the crystal has been 
twisted round in some random way, we can well 
imagine th a t the work required for each piece is 
an order of magnitude smaller, just as it is easier 
to displace a brick when it is one of a heap piled 
up at random than when it is built into a wall. 
But arguments of this kind are perhaps an worthy 
of an exact science, and the theory of liquids 
badly needs their replacement by some powerful 
mathematical methods.
1 Andrade, E . N. da C., Phil. Mag., 17, 497 (1934).
2 Eyring, H ., and  Ewell, R . H ., J . Chem. Phys., 5 , 726 (1937).
3 Orowan, E., Proc. Phys. Soc., 52, 8 (1940).
4 Lindem ann, F . A., Phys. Z., 11, 609 (1910).
5 Born, М., J . Chem. Phys., 7, 591 (1939).
8 Brillouin, L., Phys. Rev., 54, 916 (1938).
7 Eyring, H ., J .  Chem. Phys., 4, 283 (1936).
8 M ott, N. F ., and  Gurney, R. W., Trans. Farad. Soc., 35, 264 (1939).
9 Lennard-Jones J .  E ., and Devonshire, A. F., Proc. Roy. Soc., A,

169, 317 (1939).
10 M ott, N. F ., and Gurney, R. W., R eport on the  Theory of Liquids,

“ R eports on Progress in Physics” , 5, 46 (1938).
11 W annier, G. H ., J . Chem. Phys., 7 , 810 (1939).
12 Koch, E ., and  W agner, C., Z. phys. Chem., B, 38, 295 (1937).
13 M ott, N. F ., and  Gurney, R. W., “ Electronic Processes in Ionic

Crystals”  (Oxford, 1940).
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THE COLOURING OF SIXTEENTH-CENTURY HERBALS
B y  D r . A gnes A rber

TN many copies of sixteenth-century herbals the 
woodcuts are coloured, but we have little 

direct information as to when, and under what 
conditions, the painting was done. For this reason 
it may be worth while to direct attention to 
certain points which seem hitherto to have escaped 
notice in connexion with the colouring of one of 
the most beautiful of these works—“De historia 
stirpium” by Leonhart Fuchs, published by Isingrin 
at Basle in 1542. In  the description of maize 
(Cap. cccxviii) the following words occur : “Haec 
[pictura] in una vagina quatuor tibi granorum 
colores monstrat, cum tamen quae vis unius 
duntaxat coloris grana, nempe aut lutea, aut 
purpurea, aut rufa, aut subcandida omnia habeat. 
Quod nos, ne aliquem pictura deciperet, monendum 
esse duximus.” This careful explanation th a t the 
grains are indicated in four colours—yellow, 
purple, reddish, and whitish—in one cob, though 
these variants would not, in fact, be found 
together, shows clearly that coloured copies must 
have formed an integral part of the edition, for 
Fuchs’s words would be meaningless if the whole 
edition had been issued un coloured.

In  painted copies in the libraries of Winchester 
Cathedral, and of the Linnean Society*, the four 
colours which Fuchs mentions in the tex t are 
represented • in horizontal zones in the one maize 
cob in which the grains can be seen. In  similar 
coloured copies in the University Library, Cam­
bridge (Sel. 2. 81), and in the Library of Corpus 
Christi College, Cambridge, there is also an attem pt 
at zoning, though the pigments are less well 
defined. I  find, on comparing the general colouring 
of the two latter copies, tha t they show certain 
other points of agreement. For example, both in 
“Endivien” (endive) and in “Wegwart” (chicory) 
several flower-heads are shown in blue, while one 
is indicated in white. This is consistent with 
Fuchs’s descriptions, in which it is noted that 
both these species are sometimes white-flowered 
(Cap. cclxii).

A more remarkable case is that of the woodcut 
called “Lamium” (Cap. clxxvi). I t  is a composite 
figure consisting of three shoots growing from a 
common base, and according to Fuchs’s statement, 
these shoots are intended to represent the yellow 
archangel, a purple dead-nettle, and the white 
dead-nettle. In  the two copies under comparison,

* For inform ation on this point I  am  indebted to  the librarians of 
Winchester Cathedral Library, and of the Linnean Society.

the flowers are distinguished in hue in accordance 
with the description, and the intention of Fuchs’s 
tripartite picture is thus fully carried out. More­
over, the arrangement is identical in the two 
copies, the three shoots having yellow, pinkish- 
mauve, and white flowers, in the order from left 
to right. In  the picture of “Prunus sativa” , again, 
in both copies the tree is so painted as to have 
yellow plums to the left, blue in the middle, and 
pinkish-red to the right. Furthermore, in the 
picture of “Rosa”, in both copies the left hand 
shoot bears white flowers, while those to the right 
are red.

These examples of accordance in individual 
details between the colouring and the text, and 
between different coloured copies, make it prob­
able tha t the author to some extent controlled the 
painting. We know th a t uncoloured copies were 
also issued, for many of them have come down to 
us in the untouched state, and some are said to 
have been painted afterwards by their owners. I t  
is scarcely likely, however, th a t an amateur, doing 
the work for his own pleasure, would have taken 
the trouble to follow out the peculiarities and 
idiosyncrasies of the text so accurately as has been 
done in the examples here cited. In  the Cambridge 
University Library copy it is noticeable tha t the 
painting is better in its general scheme than it is 
in the detail, which has a certain rough, mechanical 
look, which might result from the colourist having 
to deal rapidly with a number of copies ; this is 
not the kind of imperfection th a t one would look 
for in the work of an owner-artist.

Curiously enough, we happen to know something 
of a much later occasion on which the woodcuts 
from “De historia stirpium ” were coloured before 
they were sold. In  1774, more than two hundred 
years after Fuchs’s death, a certain Salomon 
Schinz, who had somehow obtained the blocks cut 
for Fuchs’s herbal, used them to illustrate a book 
published a t Zurich under the title of “Anleitung 
zu der Pflanzenkenntniss” . He had the woodcuts 
coloured by the children of an orphanage—an 
economical method of producing éditions de luxe, 
which was apparently not unusual in the eighteenth 
century. I t  is pleasant to find th a t Schinz gives 
full credit to the orphans, whom he praises in his 
preface for the pictures, “Durch Euch, liebe 
Knaben, in Farben dargestellt” .

Turning again to the sixteenth century, we may 
recall Dr. Sprague’s crucial discovery1 th a t a
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study of the painted copy of Otto Brunfels’s 
herbal of 1630—“Herbarum vivæ eicones”— 
belonging to  the Kew Herbarium Library, 
makes it probable th a t the original water-colours 
by  Hans Weiditz, who illustrated the herbal, were 
used as patterns for the colours. This view would 
imply th a t the Kew copy was painted before it 
left the publisher’s office.

The pieces of evidence so far considered are 
based on a study of coloured copies of the- two 
primary German herbals of the Renaissance. In 
addition, we already possess evidence of a more 
factual kind, derived from the records of a great 
printing house—th a t founded by Christophe 
Plantin of Antwerp, who published the herbals of 
the ‘trium virate’ of Low Country botanists— 
Dodoens, de l’Écluse, and de l ’Obel. M. Bouchery, 
of the Museum Plantin-Moretus, kindly informed 
me by letter in 1938 that, in the Plantin Archives, 
numerous references occur to  three women who 
were employed to  colour herbals. These were 
Lisken Zegers ; Myncken, the widow of Hans

Liefrinck ; and Lyncken, the widow of Abraham 
Verhoeven. Any student, to whom the original 
documents a t Antwerp are accessible, might be 
able to unravel the exact part played by these 
painters in relation to™ the authors, and to the 
other artists who were members of Plantin’s staff.

To sum up, we may say tha t the evidence here 
considered suggests th a t the colouring of sixteenth- 
century herbals by individual owners was less 
frequent than has often been supposed ; it can 
indeed have happened but rarely tha t an amateur 
was capable of carrying so onerous a task to com­
pletion. There seems more probability in the 
alternative th a t the colouring was as a rule done 
officially before the books were sold. I f  further 
study shows this view to be of general application, 
it means th a t coloured copies deserve more 
attention than has hitherto been accorded to 
them, since they may prove to provide an authori­
tative commentary on the text, and to emphasize 
the intentions of the author.

1 Trans. South-East Union Sci. Soc., 43, 36 (1938).

O B I T U A R I E S
Prof. Wilhelm Dôrpfeld

WE  reg re t to  reco rd  th e  d e a th  of P ro f. W ilhelm  
D ôrpfe ld  on  A pril 26, a t  th e  age o f e igh ty-six . 

B o rn  an d  ed u ca ted  a t  B arm en  n e a r D üsseldorf, 
W ilhelm  D ôrp fe ld  s tu d ied  a rc h ite c tu re  in  B erlin , a n d  
in  1877 w as called  from  th e  P ru ss ian  B o ard  o f W orks 
to  be  a rc h ite c tu ra l a ss is ta n t to  D r. A dler a t  th e  ex cav ­
a tio n s  o f th e  G erm an  A rchaeological In s t i tu te  a t  
O lym pia, an d  in  1878 he  becam e tech n ica l d irec to r. 
F ro m  O lym pia  he  w en t to  h e lp  S ch liem ann  a t  H issar- 
lik , a n d  co llabo ra ted  in  h is p ub lica tions “T ro y ” (1884) 
a n d  “T iry n s” (1886). I n  1883 h e  h a d  m a rrie d  A d le r’s 
d au g h te r , a n d  in  1886 he  becam e a rch ite c tu ra l adv ise r 
to  th e  G erm an  School in  A thens ; a n d  in  1887 its  
‘first sec re ta ry ’, th a t  is, d irec to r. A fte r Sch liem ann’s 
d e a th  in  D ecem ber 1890 he  co n tin u ed  h is w ork  a t  
H issarlik , revealing  th e  significance of th e  ‘S ix th  C ity ’ 
in  h is “ T ro ja  1893” , a n d  rev iew ing  th e  w hole series 
o f  discoveries in  “ T ro ja  u n d  I l io n ” (1902).

M eanw hile a t  A th en s he  dev o ted  h im self to  to p o ­
g rap h ica l a n d  a rc h ite c tu ra l p rob lem s, p ropound ing  
som e orig inal view s ab o u t th e  ea rly  w a te r supp ly , an d  
th e  g ro u n d  p la n  o f th e  E rech th eu m  a n d  P ro p y laea . H e 
gave  rem ark ab le  open -a ir lec tu res  on  th e  sites, an d  
co n d u c te d  an n u a lly  a  large p a r ty  of s tu d e n ts  th ro u g h  
G reece, a n d  la te r  also th ro u g h  th e  is lands an d  to  
C rete . I n  1896, he  pub lished , w ith  th e  philological a id  
o f  R eisch , h is rev o lu tio n a ry  book  “D as G riechische 
T h e a te r” , con tend ing  th a t ,  in  th e  earlie r d ram a , ac to rs  
spoke  n o t from  a  ra ised  s tage  b u t  on  th e  sam e level 
a s  th e  chorus. A fte r m uch  con troversy , th is  is now  
generally accepted, though there m a y  be  d o u b t as to  
th e  d a te  w hen  th e  ra ised  p la tfo rm  cam e in to  use an d  
assu m ed  th e  n am e  o f th e  o rig inal back-scene (ekenê).

O n th e  discoveries o f p reh isto ric  civ ilization  in 
C rete, from  1900 onw ards, D ôrpfeld  supported  
v igorously , b u t  w ith  insufficient local s tu d y , th e  con­
jec tu re  o f K oehler, h is  predecessor a t  A thens, th a t  
a n  A ry an  cu ltu re  could  be  d istingu ished  from  a 
p re -A ry an  in  th e  Æ gean .

F ro m  1905, D ôrpfeld  sp en t m uch  tim e  in  excavation  
in  L eucas, w hich he  claim ed as th e  H om eric I th a c a  ; 
b u t  n e ith e r h is rendering  o f th e  topography , no r his 
th eo ry  o f a  genera l so u th w ard  sh ift o f is land  nam es, 
n o r h is archæ ological finds, h ave  availed  to  establish  
th e  view s em bodied in  “A lt I th a k a ” (1927), no r his 
defence, in  “H o m er’s O dyssee” (1924), o f th e  notion  
o f H elb ig  th a t  th e  ‘M ycenaean’ civ ilization  w as of 
Phoen ic ian  origin, a n d  of Conze th a t  th e  prim itive  
H ellenes p rac tised  ‘geom etrica l’ a r t .

A fte r h is re tire m en t from  th e  In s ti tu te  in  1912, 
D ôrpfeld  lived in  G erm any, a n d  held  an  honorary  
ch a ir o f archaeology a t  J e n a  ; b u t  he frequently  
re tu rn e d  to  Greece, a n d  even excava ted  a t  th e  
re p u te d  ‘P y lo s’ o f th e  “ O dyssey” , an d  in  th e  p re ­
h is to ric  subsoil o f O lym pia. L a tte r ly  he sp en t m uch 
tim e  in  h is beloved Leucas, a n d  here  he  is bu ried  in  a  
to m b  p rep a red  b y  h im self overlooking th e  sea of 
O dysseus.

A lw ays ro b u s t, D ôrpfeld  w as a  d istinguished 
figure a t  th e  In te rn a tio n a l A rchæological Congress so 
recen tly  a s  A ugust 1939. H e  w ill be rem em bered  
w ith  affection fo r h is rem ark ab le  pow ers o f exposition, 
h is g ift o f in sp iring  friendsh ip  a n d  en thusiasm  for his 
view s, h is tenac ious defence of ingenious theories ; 
b u t  above all fo r h is sim ple open n a tu re  a n d  his 
d e ligh t in  th e  scenes a n d  s tud ies to  w hich he devoted  
h is life. J o h n  L. M y r e s .
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Dr. C. Davison
W i t h  th e  passing  o f D r. C harles D av ison  on 

A pril 28, a t  th e  age o f eighty-one, a t  C am bridge, 
seismology h a s  lo s t an o th e r lin k  w ith  th e  g rea t 
pioneers o f m odern  seism ology w hich include th e  
nam es of M allet, Milne, K n o tt,  O ldham , O m ori, 
Im am ura , D avison  an d  o thers.

B orn on M ay 1, 1858, a t  a  tim e  w hen  M ilne w as 
ab o u t seven years  old, D av ison  w as th e  second son 
of F lee t P a y m a s te r E . C. D avison, an d  w as educa ted  
a t  A rm strong  College, N ew castle-on-T yne, an d  a t  
E m m anuel College, C am bridge. H e  sp en t m uch  of his 
life as m ath em atics  m as te r a t  K ing  E d w a rd ’s H igh  
School, B irm ingham , a n d  w as th e  a u th o r  o f “H igher 
A lgebra” an d  “ Subjects fo r M athem atica l E ssa y s” .

D avison’s w ritings on e a rth q u ak es  covered a  v e ry  
wide field, including s ta n d a rd  an d  p o p u la r books, 
num erous technical pap ers  an d  p o p u la r artic les. H e  
was th e  leading a u th o r ity  on  B ritish  ea rth q u ak es , 
1,191 o f w hich, rang ing  over a  th o u san d  years , he 
d ea lt w ith  in  his book “A H is to ry  of B ritish  E a r th ­
quakes” . H e h ad  also described th e  H erefo rd  e a r th ­
quake o f D ecem ber 17, 1896, an d  w rit te n  “A  S tu d y  
o f R ecen t E a rth q u a k e s” . I n  1921 he  com pleted  h is 
“M anual o f Seism ology” a n d  la te r  w ro te  books on 
“ G reat E a rth q u a k e s” a n d  “ S tud ies in  th e  P erio d ic ity  
o f E a rth q u a k e s” .

Since th e  tim e  M ilne w as professor o f geology an d  
m ining a t  Tokyo, D avison  w as con tinuously  in te re s ted  
in  Jap an ese  ea rth q u ak es an d  Jap an ese  seism ologists, 
som e of w hom  v is ited  h im  in  E n g lan d . H e  w as th e  
au th o r o f th e  book on “ T he Ja p a n e se  E a r th q u a k e  
of 1923” an d  h as w rit te n  sh o r te r  descrip tions o f m an y  
o ther Jap an ese  ea rth q u ak es . T he  su b jec ts  o f D av i­
son’s scientific an d  techn ica l p ap e rs  p r in te d  b y  th e  
seismological societies o f m an y  coun tries, a n d  con­
ta in ed  in  m an y  geological, philosophical an d  o th e r 
periodicals, covered descrip tions o f in d iv id u a l e a r th ­
quakes, th e  h is to ry  of seism ology, velocities o f seism ic 
waves, sea w aves arising  from  ea rth q u ak es , e a r th ­
quake sounds, ea rthquake-reco rd ing  in s tru m en ts , 
ea rth q u ak e  d is trib u tio n , deep-focus ea rth q u ak es , 
tw in  ea rthquakes, volcanic ea rth q u ak es , e a rth q u ak e  
in ten s ity  scales fo r d raw ing  isoseism al lines an d  
o thers, th e  lis t being b y  no m eans exhaustive . T o all 
these sub jects he  ad d ed  som eth ing  o f im portance . 
Should i t  ever becom e possible to  p re d ic t th e  ex ac t 
tim e, place an d  energy of a n  ea rth q u ak e , p recau tions 
could be ta k e n  in  advance  a n d  m a n y  lives a n d  m uch  
p ro p e rty  saved. D avison  no d o u b t alw ays h ad  th is  
in  m ind , since on J u ly  31, 1930, h e  co n tr ib u ted  a n  
a rtic le  to  The T im es on  “E a rth q u a k e s  an d  H u m an  
L ife” , an d  he h as frequen tly  since 1891 re tu rn e d  to  
h is ta sk  o f a tte m p tin g  to  find an y  periodicities th e re  
m ay  be in  th e  occurrence o f e a rth q u ak es . H e  o ften  
h ad  occasion to  consider th e  orig in  o f ea rth q u ak es , 
an d  in  1887 co n tr ib u ted  a  p ap e r to  th e  Philosophical 
Transactions o f the R oyal 'Society o f London  on  “ T he 
D istrib u tio n  of S tra in  in  th e  E a r th ’s C rust resu lting  
from  Secular Cooling” , to  w hich G. H . D arw in  ad d ed  
a  no te . F o r fo rty -six  years , u n ti l  sh o rtly  before  h is 
d ea th , D avison  w as a freq u en t co n tr ib u to r to  N a t u b e  
on seismological topics.

B efore th e  d ay s o f self-recording seism ographs 
D av ison  d id  m an y  experim en ts  w ith  pendu lum s, an d  
o ften  v iv id ly  recalled  th e  tim es  w hen, be tw een  tw o 
d ay s w ork , he  freq u en tly  s a t u p  all n ig h t w a tch ing  
h is in s tru m en ts , occasionally  being rew ard ed  b y  th e  
th r ill o f seeing th e m  m ove, due  to  th e  ac tio n  o f w aves 
from  a  d is ta n t e a rth q u ak e . F o r  m a n y  y ea rs  he  w as 
sec re ta ry  o f th e  B ritish  A ssociation  E a r th  T rem ors 
(now Seism ological) C om m ittee , a n d  on  th e  occasion 
o f th e  re cen t v is it o f th e  A ssociation  to  C am bridge 
in  1938, D r. F . J .  W . W hipp le  a n d  I  v is ited  h im  a t  
h is hom e. U n fo rtu n a te ly , on  acco u n t o f h is age, 
D av ison  d id  n o t feel eq u a l a t  th e  tim e  to  a tte n d in g  
th e  m eetings. H e  w as p ass io n a te ly  fond  of m usic 
a n d  lite ra tu re , a n d  h a d  a n  excellen t lib ra ry  o f g ram o ­
p hone reco rds o f B ee th o v en ’s w orks. O n M arch  19, 
1934, The T im es  pu b lish ed  a n  a rtic le  b y  h im  on 
“R ob inson  C rusoe’s E a r th q u a k e ” .

I n  1886, D av ison  m arrie d  M arg are t B lanche H a rr is , 
o f G rea t C h a rt, A shfo rd , K e n t, a n d  h a d  a  son a n d  
tw o d au g h te rs . E . T i l l o t s o n .

I  f i r s t  m e t D r. D av ison  in  1902, w hen  I  jo ined  th e  
s ta ff  o f K ing  E d w a rd ’s School, B irm ingham . A t th a t  
tim e  th e  m a th em a tica l teach in g  o f th e  School w as 
u n d e r th e  gu idance o f a  v e ry  d is tingu ished  teac h er, 
M r. R aw d o n  L e v e tt. I n  th e  su m m er o f 1903, D r. 
D av ison  succeeded h im  a s  senior m a th e m a tic s  
m as te r. H e  m ad e  li tt le  o r no changes in  th e  o rgan iza­
tio n  of th e  teach ing , a n d  d u rin g  th e  n e x t tw elve y ea rs  
a  s te a d y  s tre a m  of ab le  m a th em a tic ian s  passed  from  
th e  Sc'hool to  th e  un iversities . A m ong th e m  w ere th e  
la s t tw o Senior W rang lers.

D r. D av ison  w as a  tire less w orker w ith  a  w onderfu l 
m a s te ry  o f de ta il. H e  a lw ays m ad e  use  o f  od d  tim es. 
M uch o f h is li te ra ry  w ork  w as done in  h is  class room  
betw een  m orn ing  a n d  a fte rn o o n  school, w hen  o th e r 
m em bers o f th e  s ta ff  w ould  be c h a tt in g  in  th e  com m on 
room . O ne a t  le a s t o f h is  m a n y  books w as e n tire ly  
w rit te n  in  th is  w ay . T he  re p o r t o f  a n  e a r th q u a k e  
m ad e  h im  v e ry  busy , a n d  one o f  h is  la s t p ieces o f  
w ork  before h e  re tire d  w as, I  rem em ber, a n  inv es tig a ­
tio n  in to  th e  tran sm issio n  o f sounds due  to  th e  
S ilvertow n explosion  d u rin g  th e  W a r o f  1914-18.

W h en  he  re tire d  from  scholastic  w ork  in  1920, 
D av ison  h a d  well p re p a re d  th e  g ro u n d  fo r fu r th e r  
academ ic  d is tinc tions. I ,  w ho h a d  th e  p riv ilege of 
succeeding h im  a n d  ca rry in g  on  th e  m a th e m a tic a l 
teach ing  o f th e  School, am  g lad  to  p u t  on  reco rd  how  
m u ch  I  owe to  h is  in sp ira tio n  a n d  w ise counsel d u ring  
th e  y ea rs  I  se rved  u n d e r h im . С. H . R i c h a k d s .

W e  reg re t to  announce  th e  follow ing d ea th s  :

P ro f. C. L . B oulenger, p ro fesso r o f zoology, B edfo rd  
College, U n iv e rs ity  o f L ondon , on  M ay 19, aged  
fifty -four y ears .

M r. W . H . M assey, M .V .O., fo rm erly  consu lting  
engineer to  H .M . th e  K ing , on  M ay 13, aged  n in e ty .

M r. R o g er Sm ith , fo rm erly  e lec trica l eng ineer to  
th e  G rea t W este rn  R ailw ay , p re s id en t o f th e  I n s t i tu ­
tio n  o f E lec trica l E ng ineers  in  1919, aged  seven ty - 
seven  y ea rs .
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T h e  L innean  M edallist for 1940
S i b  A r t h u r  S m i t h  W o o d w a r d , to  w hom  th e  

L innean  M edal fo r 1940 o f th e  L innean  Society  w as 
p resen ted  a t  th e  an n iv e rsa ry  m eeting  on M ay 24, w as a 
s tu d e n t o f P ro f. B oyd D aw kins in  O wens College. H e 
en te red  th e  Geological D e p a rtm e n t o f th e  B ritish  
M useum  in  1882, a n d  sp en t m ore th a n  fo r ty  y ea rs  in  
t h a t  in s titu tio n , re tir in g  as keeper o f th e  D ep a rtm en t. 
B etw een  1889 an d  1901 he pub lished  four vo lum es of 
a  “C atalogue o f Fossil F ish es” , based  on  a  personal 
know ledge n o t on ly  of th e  sp lend id  collection in  th e  
M useum , b u t  also o f a ll o th e r im p o rta n t series p re ­
se rved  in  a ll p a r ts  o f th e  w orld . I t  is a  u n iq u e  pu b lica ­
tion , a  su rv ey  b y  one m a n  of th e  w hole m a te ria l o f a 
g roup  w hich h a s  p rov id ed  th a t  solid  basis on w hich all 
ou r recen t advances of know ledge of th is  su b jec t have  
been  bu ilt..

B u t Sir A r th u r ’s in te re s ts  sp read  beyond  fossil fish 
to  fossil v e rteb ra te s  in  general, and  he is v e ry  w idely 
know n for h is co llabo ra tion  w ith  th e  la te  Mr. C harles 
D aw son in  th e  d iscovery  an d  in te rp re ta tio n  o f th e  
P iltdow n  skull. I t  is genera lly  recognized th a t  his 
o rig inal in te rp re ta tio n  o f th e  m an y  difficult p roblem s, 
o f th e  reconstruc tion  o f th is  sku ll from  its  fragm en ts, 
a n d  o f its  significance in  th e  u n d ers tan d in g  o f hu m an  
origin, w as n ea re r th e  t r u th  th a n  a n y  o th e r o f  th e  
m an y  p u t fo rw ard  a ll over th e  w orld  sh o r tly  a f te r  
th e  d iscovery . Sir A rth u r  h as ad d ed  to  th e  v a s t 
m ass o f d e ta iled  accu ra te  in fo rm ation  ab o u t th e  
a n a to m y  o f fossil v e rte b ra te s  w hich  necessarily  form s 
th e  bo d y  o f h is w ork, a  series o f m ost illum inating  
discussions o f  th e  b ro ad er aspec ts o f  palæ onto logy  
in  th e ir  bearing  on th e  m echanism  o f evo lu tion , w hich 
h ave  com m only  ta k e n  th e  fo rm  o f p res id en tia l 
addresses to  scientific societies.

L innean  Society : C risp M edallist
T h e  C risp A w ard  a n d  M edal fo r 1940 of th e  

L in n ean  Society  w as p re sen ted  to  M r. D . J .  Scourfield, 
in  recogn ition  o f th e  im p o rtan ce  of h is p ap e r on  “T he 
O ldest K now n  Fossil In s e c t” , recen tly  re a d  before  
th e  Society  a n d  sum m arized  on  p . 799 of th is  issue 
o f  N a t u r e . T he A w ard , w hich w as e stab lished  in  
1912 b y  a  d o n a tio n  from  th e  la te  Sir F ra n k  C risp, 
fo rm erly  tre a su re r  o f th e  Society, is g iven “as a 
rew a rd  fo r th e  b e s t p ap e r, dealing  w ith  m icroscopical 
resea rch  b y  a  Fellow , pub lished  b y  th e  Society since 
th e  prev ious aw a rd ” . B y  th e  te rm s  of th e  do n a tio n  
i t  is g iven  “a t  in te rv a ls  o f n o t less th a n  five y e a rs” 
b u t, ac tu a lly , th e  perio d  h as genera lly  been  m uch  
longer. N o  d o u b t i t  h as  been  found  difficult to  define 
th e  ty p e  o f research  th a t  could  s tr ic t ly  be te rm ed  
“m icroscopical” , since th e re  a re  few  b ran ch es of 
b iological w ork  w hich do n o t req u ire  a t  le a s t th e  
occasional u se  o f  th e  m icroscope. I n  th e  case o f 
M r. Scourfield’s p ap e r, how ever, no d o u b t could  arise, 
since i t  w as on ly  h is u n u su a l skill a n d  long experience

in  m icroscopical m an ip u la tio n  th a t  enabled  h im  to  
elucidate  so convincing ly  th e  s tru c tu re  of these  m inu te  
an d  obscure fossils from  th e  R h yn ie  C hert. H e  had  
a lread y  done th e  sam e fo r an o th e r a rth ro p o d  from  
th e  sam e deposit, th e  rem arkab le  c ru s tacean  Lepido- 
caris, described  in  h is w ell-know n m em oir published 
b y  th e  R o y a l Society  in  1926. T he d e b t th a t  B ritish  
biology owes to  th e  w ork  o f a m a te u r  m icroscopists 
h as o ften  been  p o in ted  o u t. Mr. Scourfield w orth ily  
su s ta in s th e  tra d it io n  o f a  long line o f d istinguished 
predecessors.

L inen  In d u stry  R esearch Association : N ew  D irector
D r . A. J .  T u r n e r  h as been  app o in ted  d irec to r of 

research  of th e  L inen  In d u s try  R esearch  A ssociation 
in  succession to  D r. W . H . G ibson. Since 1931 D r. 
T u rn e r h a s  been  h ead  of th e  Spinning D ep a rtm en t of 
th e  B ritish  C o tton  In d u s try  R esearch  A ssociation. 
P rio r to  th a t  d a te , he  w as for six y ea rs  d irec to r of 
th e  Technological L a b o ra to ry  of th e  In d ia n  C entral 
C o tton  C om m ittee, B om bay . H e  h as also held  th e  
posts  o f h ead  o f th e  E x p erim en ta l F ab rics  Section 
o f th e  R o y al A irc ra ft E s tab lish m en t an d  professor of 
tex tile  technology  in  th e  M anchester College of 
T echnology a n d  in  th e  U n iv ers ity  o f M anchester. 
D r .  T u rn e r tak e s  u p  h is du ties a t  Lam beg, N orthern  
Ire lan d , on S ep tem ber 1 n ex t.

F auna and  Flora of the Low  C ountries
T h e  in tense  figh ting  over such a  w ide a rea  o f th e  

Low  C ountries also th re a te n s  to  dam age fau n a  and  
flora o f in te rn a tio n a l in te re s t, as in  N orw ay (see 
N a t u r e  o f A pril 27, p . 663). I n  H olland  th e re  are  
w ell-know n san c tu a rie s  for seab irds th a t  have 
a t t ra c te d  ph o to g rap h ers  from  B rita in  for m any  
years , a n d  th e  N eth erlan d s Society for th e  P ro tec tion  
o f B irds h a s  done m uch  to  p reserve  th e  breeding 
h au n ts . T he san d y  is land  of T exel n e a r th e  Z uyder 
Zee is th e  breed ing  g round  of m an y  form er B ritish  
b reeders w hich h ave  now  left th e ir  B ritish  nesting  
h au n ts . T he b lack -ta iled  godw it is com m on on the  
polders, as a re  n esting  ruffs a t  W all en B urg  polder, 
avocets, K en tish  p lovers, a  few p a irs  o f b lack  te rn  
n est, an d  of b lue-headed  w agtails, ic terine an d  m arsh- 
w arb lers, M ontague’s a n d  m arsh -h arrie rs  an d  spoon­
bills a t  th e  in lan d  lake o f M uy, garganey , short-eared  
owls a n d  various com m oner species. T exel is p re ­
served  u n d e r th e  S ta te  F o re s try  Com m ission. A nother 
D u tch  p reserve, th e  N aarderm ere , h as  b itte rn s , ruffs, 
b lack  te rn s  a n d  m arsh -h a rrie rs . I n  w in te r th e  
co u n try  is a  g re a t h a u n t o f w ild  duck , and  140 duck 
decoys ta k e  300,000 a  y e a r fo r th e  canning  industry .

I n  B elgium , th e  Y ser e s tu a ry  is a  reserve for 
w aders, w ild-fow l, e tc ., an d  th e re  is an o th e r w ild ­
fowl sa n c tu a ry  n e a r N ieupo rt. These w ere u nder th e  
M in istry  o f A gricu ltu re . In te re s tin g  experim ents 
h av e  b een  m ade  w ith  th e  successful in troduc tion  of
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th e  Scottish  red  grouse. T he F lan d ers  dunes h av e  a  
very in teresting  flora, in  m an y  w ays like th a t  o f th e  
dunes of South  W ales, w estern  L ancash ire  o r N orfolk. 
In  th e  w et dunes an d  pools grow grass o f P arnassus, 
round-leaved w intergreen, pu rp le  loosestrife, hem lock, 
storksbill, an d  on th e  d ry  ones, toad flax , b ird ’s-foot 
trefoil, creeping willow, p in k  cen tau ry , squ inancy  
w ort, b u rn e t rose, Chinese box  th o rn , evening p r im ­
rose, m usk  orchid, m arsh  helleborine, e tc . T he alien  
evening prim rose on th e  D u tch  dunes is associa ted  
w ith  th e  im p o rta n t researches o f de V ries a n d  th e  
doubling o f chrom osom es in  Œnotherci Lam arckiana. 
T he fam ous F lan d e rs  poppies, increased  b y  th e  
calcareous n a tu re  of th e  soil follow ing th e  b o m b a rd ­
m en t of build ings in  th e  W a r o f 1914-18, h a d  declined 
in  num bers in  recen t y ea rs  as th e  soil h a d  re tu rn e d  
to  m ore no rm al ty p e .

T he Food Industry  in W ar-tim e
I n  a  lec tu re  a t  th e  R o y al In s ti tu tio n  on M ay 21 

in  th e  series “ T he N a tio n ’s L a rd e r” , D r. L . H . 
L am p itt, d irec to r a n d  ch ief chem ist o f M essrs. J .  
L yons a n d  Co., L td ., d iscussed “T he M anufactu re , 
P reserva tion  a n d  D is trib u tio n  of F o o d ” . T he food 
in d u s try  occupies a  position  betw een  th a t  o f ca te rin g  
by households a n d  ca te ring  of th e  can teen  ty p e . T he 
econom y to  be effected b y  m ass p ro d u c tio n  is obvious 
because w astage is reduced  to  a  m in im um  ; a ll w aste  
p roducts a re  ta k e n  an d  so tre a te d  th a t  th e y  have  
a n  economic value, labour is reduced  an d — a v e ry  
im p o rtan t p o in t— th e  am o u n t o f fuel consum ed is 
considerably less. A strik ing  exam ple is in  th e  bak ing  
of cakes. A n o rd in ary  gas cooker as op e ra ted  b y  a  
housewife consum es app ro x im ate ly  10 cub. f t . o f gas 
for each lb . o f cooked w eigh t o f cakes, assum ing  th e  
housewife w as m ak ing  4 -5  lb . o f m ixed  cakes. I n  th e  
case of a  travelling  oven, p roducing  th o u san d s  of 
cakes an  hour, th e  consum ption  o f gas fo r each lb . o f 
cooked w eight is ab o u t 1J  cub. f t . I n  th e  rea lm  o f th e  
hom ely p o ta to , th e  average housew ife loses a p p ro x i­
m ate ly  22 p e r cen t in  peeling a n d  eyeing. I n  m ass 
tre a tm e n t, w here peeling  is ca rried  o u t b y  m echanical 
m eans, th e  loss is only  1 1  p e r cen t.

B y fa r th e  g rea te r p ro p o rtio n  o f th e  b re a d  b ak ed  
in  G reat B rita in  is p roduced  b y  large m echan ica l 
bakeries, an d  i t  is n o t a n  easy  ta s k  to  change over 
p lan t producing  loaves m ade  from  w h ite  flour to  
loaves m ade from  brow n flour. T he u tiliza tio n  of 
edible p roducts n o t prev iously  generally  u sed  as food, 
or used in  a  d ifferent form , is com para tive ly  sim ple. 
E xam ples are  th e  E rsatz coffee o f G erm any  m ade 
from  ro as ted  b arley  an d  th e  E rsatz te a  m ade  from  
m ixed  leaves an d  shoots. These m ak e  p a la tab le  
drinks, b u t th e  effect on th e  body  is n o t th e  sam e as 
th e  n a tu ra l p roducts. B y  com plicated  chem ical 
reactions, oils o f th e  paraffin  ty p e  w hich a re  u n ­
absorbed  by  th e  h u m an  organism  can  be tran sfo rm ed  
in to  edible fa ts , a n d  thi& '-is-probably being  carried  
o u t in  G erm any  to -day . T he p ro duc tion  o f p ro te in  
m a tte r  b y  th e  a c tiv ity  of specially  selected  s tra in s  
o f y east w as p rac tised  in  G erm any  d u ring  th e  W ar 
of 1914-18, a n d  factories for th is  pu rpose w ere in  
being la s t year.

T he  D ifferential A nalyser
I n  th e  app lica tio n  o f  m a th em a tic s  to  m an y  

p rob lem s b o th  o f p u re  a n d  of app lied  science, ra te  
o f change o f a  q u a n ti ty  is o ften  re la te d  to  th e  m ag n i­
tu d e  of th a t  q u a n ti ty  itself. T h is s itu a tio n  is e x ­
p ressed  fo rm ally  b y  a  ‘d ifferen tia l e q u a tio n ’. T he 
d ifferen tia l ana ly ser, o f w hich  th e  firs t w as designed 
a n d  b u ilt a t  th e  M assachusetts  I n s t i tu te  o f T echno ­
logy by  D r. V. B ush  a n d  h is te am , is a  m ach ine  for 
ev a lu a tin g  b y  m echan ica l m ean s th e  so lu tions of 
d ifferen tia l equa tions, a n d  its  m a in  ap p lica tions a re  
to  p rob lem s giv ing  rise  to  such  eq u a tio n s w hich  
can n o t be so lved b y  fo rm al m ethods.

P rof. D . R . H a r tre e , p rofessor o f th eo re tic a l 
physics in  th e  U n iv e rs ity  o f M anchester, described  
th e  princip les an d  ap p lica tions of such  a  m ach ine  
in  h is F r id a y  evening  d iscourse a t  th e  R o y a l 
In s ti tu tio n  on  M ay 17. T he m ach ine  consists 
essen tia lly  o f a  n u m b er of in te g ra tin g  u n its  each 
o f w hich is a  p recision  fo rm  o f  con tinuously  v a r i ­
ab le  gear. T hese u n its  can  be  in te rco n n ec ted  in 
various w ays b y  sh a fts  a n d  gearing  so as to  fo rm  a 
tra n s la tio n  in to  m echan ica l te rm s  o f th e  d ifferen tial 
eq u a tio n  to  be  solved. T here  is also a  n u m b er of 
‘in p u t ta b le s ’ from  each  of w hich in fo rm ation , in  th e  
fo rm  o f a  g rap h  expressing  th e  re la tio n  betw een  tw o 
o f th e  v ariab les  in  th e  equa tion , can  be  supp lied  to  
th e  m achine, a n d  m ean s o f reco rd ing  th e  so lu tion  
o f th e  eq u a tio n  e ith e r in  g raph ica l o r num erica l 
fo rm  ; th e re  a re  also ad d in g  u n its  each  of w hich  can  
fo rm  th e  sum  of tw o  te rm s  in  th e  eq u a tio n . T here  
a re  a t  p re sen t seven  full-size m ach ines o f th is  k in d  
in  o p era tion , an d  also in  G rea t B rita in , several 
sm all-scale ones, som e b u ilt  m a in ly  o f s ta n d a rd  
M eccano p a r ts , a n d  o th e rs  w orkshop-bu ilt. I t  m ay  
be recalled  th a t  th e  d ifferen tia l an a ly se r a t  M an­
cheste r w as described  b y  P ro f. H a r tre e  in  N a t u r e  
o f J u n e  8, 1935, p . 940.

S um m er School in  Social Biology
T h e  E d u ca tio n a l A dv iso ry  B o a rd  o f th e  B ritish  

Social H ygiene Council is a rran g in g  a  S um m er School 
for T eachers a n d  Social W o rk e rs  a t  W estm in ste r 
College, C am bridge, d u rin g  A ugust 1-8. T he m ain  
in te re s t o f th e  School w ill be  focused u p o n  a  “ School- 
L eav ers’ Course in  H u m a n  B iology” w hich  h as 
recen tly  b een  p rep a red  b y  th e  E d u ca tio n a l A dvisory  
B oard  to  ass ist in  m eetin g  th e  u rg e n t p rob lem s 
th a t  h ave  arisen  affecting  ado lescen ts a s  a  re su lt o f 
w ar conditions. V arious aspec ts o f th e  sy llabus will 
be p re sen ted  in  th e  fo rm  o f sym posia, co n tr ib u ted  to  
jo in tly  b y  d is tingu ished  biologists an d  p rac tising  
school teachers . These sym posia  an d  th e  ensuing 
discussions shou ld  be  o f considerable va lu e  in  help ing  
p a rtic ip a tin g  teach ers  to  a  deeper u n d e rs tan d in g  of 
th e  n a tu ra l  endow m ents o f th e ir  pup ils. A n o ther 
section  of th e  School w ill deal w ith  som e o f th e  
p rob lem s in  social bio logy w hich to -d a y  h ave  
becom e a  m a t te r  o f v ita l concern  fo r th e  peoples 
o f th e  B ritish  E m p ire .

P rof. J .  C. R y le , regius professor o f physic  in  th e  
U n iv e rs ity  o f C am bridge, w ill be  p res id en t o f th e  
School, an d  M r. L . J .  F . B rim ble w ill be d irec to r.
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T he in au g u ra l add ress  w ill be  delivered  b y  Sir W a lte r  
L angdon-B row n, em eritu s  p rofessor o f physic  in  th e  
U n iv e rs ity  o f C am bridge. T he follow ing speakers 
h ave  u n d e rta k e n  to  give lec tu res a n d  ta k e  p a r t  in  
discussions : P ro f. J .  C. D rum m ond , scientific 
adv iso r, M in istry  o f F o o d  ; D r. Leslie J .  H a rris , 
d irec to r o f th e  N u tritio n a l L ab o ra to ry , U n iv e rs ity  of 
C am bridge ; D r. G race C alver, physic ian , C h ild ren ’s 
D ep a rtm en t, T av istock  Clinic ; M rs. C. N eville-R olfe, 
p a s t  v ice-p residen t, E ugen ics Society  ; S ir D ru m ­
m ond  Shiels, m edical sec re ta ry , B ritish  Social H yg iene  
C ouncil ; M rs. E . J .  H atfie ld , N o r th  L ondon  Collegiate 
School ; M r. R . W ea th e ra ll, E to n  College ; a n d  Miss 
V. D . Sw aisland, B ritish  Social H ygiene Council. 
F u r th e r  in fo rm atio n  can  be o b ta in ed  from  th e  
E d u c a tio n  Officer, B ritish  Social H yg iene  Council, 
In c ., T av is to ck  H ouse  S ou th , T av isto ck  S quare, 
L ondon , W .C .l.

In ternational R elief U n ion
T h e  origin, aim s, m eans a n d  fu tu re  o f th e  I n te r ­

n a tio n a l R e lie f U n ion  a re  d iscussed  b y  M. Camille 
G orgé in  a  p am p h le t recen tly  issued  b y  th e  U nion  
(G eneva : In te rn a tio n a l R e lie f U nion). M. Gorgé 
p o in ts  o u t th a t ,  fo r good o r fo r ill, th e  S ta te s  o f th e  
w orld  h ave  becom e so closely w elded  to g e th e r th a t  
th e y  fo rm  a  g rea t fam ily  from  w hich no one m em ber 
can  d issociate h im self w ith o u t serious inconvenience or 
a c tu a l h ard sh ip . A lthough  in te rn a tio n a l co -operation  
h as a t  p resen t lost m o s t o f  its  v ita li ty  a n d  force, 
sooner o r la te r  th e  n a tio n s  m u s t re v e r t to  th e  m eth o d  
o f collective ag reem en ts , a n d  use  th e  in s tru m en ts  or 
m ach in ery  a lread y  estab lished  fo r th a t  pu rpose. 
T he In te rn a tio n a l R e lie f U n ion , w hich  w as e s ta b ­
lished  b y  th e  C onvention  o f J u ly  12, 1927, w as 
largely  th e  ou tcom e o f a  schem e e lab o ra ted  b y  M. 
G iovanni Ciraolo to  p rov ide  n o t on ly  fo r im m edia te  
a n d  organ ized  re lie f for peoples ov e rtak en  b y  d isasters, 
such  as  ea rth q u ak es  o r o th e r  c a ta s tro p h es  arising  
from  n a tu ra l  causes, epidem ics, fam ine, e tc ., b u t 
also for th e  scientific s tu d y  o f th e  causes o f n a tu ra l 
ca lam ities , w ith  th e  v iew  o f co u n te rac tin g  o r lim iting  
th e i r  effects. A ccording to  th e  C onvention , th e  
In te rn a tio n a l R e lie f U n ion  h as a  fourfo ld  ta s k  : it  
m u s t fu rn ish  firs t a id  to  th e  pop u la tio n s th a t  a re  
v ic tim s o f pub lic  d isaste rs , a n d  co -o rd inate , as 
occasion offers, th e  efforts m ade  b y  o th e r re lief 
o rgan iza tions ; i t  m u s t-a lso  encourage th e  s tu d y  of 
p rev en tiv e  m easures ag a in s t d isa ste rs  a n d  seek to  
induce all peoples to  ren d e r m u tu a l in te rn a tio n a l 
assistance.

T he C onvention  d id  n o t com e in to  force u n til 
D ecem ber 27, 1932, an d  its  financial resources w ere 
to o  lim ited  fo r i t  to  do its  w ork  freely  an d  effectively. 
Special stress  is la id  up o n  th e  m obiliza tion  o f  th e  
forces o f  good w ill ag a in s t ad v e rs ity  beyond  n a tio n a l 
fron tiers, a n d  up o n  encourag ing  scientific m en  to  
s tu d y  how  to  co m b a t o r even  co u n te rac t fu tu re  
d isaste rs . Scientific w orkers a re  u rged  to  co -o rd inate  
research  in  all its  b ranches so th a t  th e  various com ­
m un ities  m ay  u n ite  th e ir  concre te  efforts, b ased  on 
a ccu ra te  d a ta , to  m inim ize th e  dam age to  th e  h u m an  
fam ily  caused  b y  g re a t scourges. A v ia tion  an d

b roadcas ting  have  a lread y  done som eth ing  to  reduce 
th e  g rav ity  o f c e rta in  d isasters, an d  fresh  oppo r­
tu n itie s  o f fo resigh t an d  defence con tinua lly  arise. 
To ass ist scientific w orkers to  exp la in  th e ir  ideas and  
com pare resu lts  in  th is  field, th e  U nion  in  Ju n e  1938 
issued th e  Revue pour l'étude des calamities, replacing 
th e  M atériaux  pour l'étude des calamities, prev iously  
pub lished  b y  M. M ontandon  in collaboration  w ith  
th e  Société de  G éographie de Genève. One of th e  
first ta sk s  o f  th e  U nion  in th is  field is to  m ake a 
de ta iled  s tu d y  o f th e  geography  o f n a tu ra l disasters. 
A  reso lu tion  o f  th e  first In te rn a tio n a l Conference for 
P ro tec tio n  aga in s t D isasters , P a ris , S ep tem ber 1937, 
recom m ended  th a t  th e  U nion  should  consider th e  
ap p o in tm en t o f a  P e rm an en t In te rn a tio n a l C om m ittee 
for P ro tec tio n  ag a in s t D isasters , co llaborating  w ith  
th e  B oard  o f  Scientific D ocum en ta tion  o f  th e  U nion, 
a n d  M. Gorgé briefly  ind icates d irections in  w hich 
such  concerted  scientific effort is required .

W ood Pole T ransm ission  L ines
I n  o rder to  exam ine th e  incidence of risks from  

shocks a n d  fire due  to  th e  use  o f w ood-pole tr a n s ­
m ission lines, te s ts  w ere u n d e rtak en  o f p rim ary  
in su la tion  a t  19, 11 an d  6 • 35 kv . T he w ork  is described 
b y  G. T . G arw ood in  th e  Electrical Review  of A pril 12. 
T he s tru c tu re  on  w hich th e  te s ts  w ere carried  o u t 
com prised  a  p la in -saw n  E ng lish  oak  cross-arm , 5 in. 
b y  3 in ., b o lted  to  a re d  fir-pole, 32 f t .  b y  11J in . 
in  d iam e te r a t  5 f t . from  th e  b u tt .  T he pole w as 
sound  in  ev ery  w ay  a n d  h a d  been  creosoted. The 
in s tru m en ts  u sed  fo r th e  te s ts  w ere tw o e lec trostatic  
v o ltm e te rs . T he  resistance  betw een  th e  cross-arm  
b o lt a n d  e a r th  w as m easu red  on  freq u en t occasions 
in  th e  period  during  w hich th e  te s t  w as being ta k e n  
a n d  also u n d e r v a ry in g  conditions o f d rynoss. The 
m egger read ings ran g ed  from  200,000 ohm s w ith  th e  
pole d ry  to  50,000 ohm s w ith  i t  w et. W ith  th e
11 k v . connexions a  c u rre n t o f 140 m icro-am peres 
could  be  ob ta in ed  from  below  a  p la in  e a rth in g  collar. 
A s 15 m icro -am peres m ay  give a  fa ta l shock to  a  
n o rm al m an , if  h is h e a r t  lie in  th e  circuit, th e  experi­
m en ts  show ed th a t  a  p la in  ea rth in g  collar round  th e  
po le  is insufficient p ro tec tion . I n  th e  destruc tion  
te s ts , a b o u t te n  m in u tes  a f te r  th e  w ettin g  of th e  
pole sm oke ap p ea red  from  th e  cross-arm  n ear th e  
in su la to r p in . L ong itud ina l ‘sh ak es’ opened u p  in  
th e  cross-arm  an d  show ed signs o f carbonizing. 
A fte r a b o u t tw e n ty  m inu tes , sm oke ap p ea red  from  
th ese  shakes, th e  source of th e  sm oke m oving stead ily  
tow ards th e  pole. A fte r th i r ty  m inu tes , sm oke 
ap p ea red  from  th e  pole to p  a n d  ‘track in g ’ w ith  sm all 
in te rm it te n t flam es a t  th e  ea rth in g  collar. H eavy  
sm oke a n d  flam es ap p ea red  a t  th e  po le-top  a fte r  
seven ty-five m in u tes  a n d  a f te r  eighty-five m inu tes 
th e  te s t  w as stopped , i t  being  c lear th a t  th e  com plete 
d e s tru c tio n  o f th e  s tru c tu re  w as inev itab le .

F lavour of Bacon
T h e  D e p a rtm e n t o f Scientific an d  In d u s tria l 

R esearch  h as issued  a  re p o r t describ ing  w ork  carried  
o u t fo r th e  F ood  In v es tig a tio n  B oard  on th e  im ­
p o rtan ce  o f various fac to rs  responsible for th e  pro- 

(Continued on page 817)
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S H O R T  R E V I E W S
A n t h r o p o l o g y  a n d  A r c h æ o l o g y

T he D iscovery of M an
T he S tory  o f th e  In q u iry  in to  H u m an  O rigins. B y  
S tan ley  Casson. P p . 340 +  16 p la te s . (L o n d o n : 
H am ish  H am ilton , L td ., 1939.) 12s. (id. n e t.

IT is rem arkab le , b u t none th e  less tru e , as Mr. 
Casson p o in ts  ou t, th a t  in  th e  o rder o f th e  

developm ent o f th e  sciences m an  com es la s t to  th e  
m ost fascinating  s tu d y  o f all— th e  s tu d y  o f him self. 
I t  is fu r th e r n o tab le  th a t  th e  s tu d y  o f m an , affording 
so m an y  avenues o f approach , h as  so freq u en tly , bu t­
no d o u b t inev itab ly , advanced  b y  th e  investiga tion  
o f w hat m ay  be regarded  as side issues. T his appears 
here in  th e  a u th o r’s references to  ea rly  developm ents 
in  anc ien t an d  classical Greece, w here, for exam ple, 
th e  collection o f e thnog raph ica l an d  geographical 
d a ta  w as an  out come o f th e  needs o f n av ig a tio n  and  
com m erce ; a n d  if  h is to ry  as conceived in  th e  th eo ry  
o f H erodo tu s dem anded  a  basis o f e th n o g rap h y , 
T hucydides tu rn e d  no  less to  a  line o f investiga tion  
w hich w as in  effect archæ ological research .

Mr. C asson’s en te r ta in in g  a n d  in fo rm ative  n a r r a ­
tive follows th e  developm ent o f th e  various b ranches 
o f anthropolog ical in q u iry  th ro u g h  classical an d  
m edieval tim es an d  th e  R enaissance dow n to  m odern  
tim es. H is  w ide acqua in tance  w ith  th e  less-know n 
p a th s  of classical a n d  post-classica l li te ra tu re  has 
enabled  h im  to  record  m uch  th a t  w ill be b o th  new  
an d  o f value to  those  w ho a re  in te res ted  in  th e  
earlier phases o f scientific m odes o f th o u g h t. Coming 
to  m odern tim es, as an  archaeologist w ho h im self has 
w orked in  th e  field, he is ab le  to  su rvey  th e  record  
o f w orkers in  th e  various regions o f th e  M ed iterranean  
a n d  th e  N ear an d  M iddle E a s t  w ith  a  firm  g rasp  of 
th e  tre n d  of discovery as a  w hole, a n d  a t  th e  sam e 
tim e  a  ju s t appreciation  o f th e  co n tr ib u tio n  o f each 
ind iv idual investigato r in  th e  m a jo r fields o f dis 
со very.

On th e  e thnograph ica l side, an d  in  w h a t is now 
term ed  cu ltu ra l an thropology , Mr. Casson is n o t, it 
m u s t be ad m itted , equally  well equ ipped , n o r in  
consequence is h is record  so com plete, especially

w hen he deals w ith  th e  descrip tive  a n d  com parative  
s tud ies  in  religion an d  law  o f E ng lish  a n d  F rench  
w rite rs  o f th e  la te  s ix teen th  an d  th e  sev en teen th  
cen tu ries an d  th e  F ren ch  com pendia  o f races o f th e  
ea rly  e ig h teen th  cen tu ry , w hich  led u p  to  M ontesquieu.

Escape w ith  me ! an  O riental Sketch-B ook
B y  O sbert S itw ell. P p . x v  +  340 +  16 p la te s . 
(L ondon  : M acm illan  a n d  Co., L td ., 1940.) 12s. 6d. 
n e t. •

I
T  is alw ays o f in te re s t to  th e  archaeologist to  n o te  

th e  reac tions o f  o th e rs  to  th e  m a te r ia l in  w hich  
he  h im self w orks. I f  th e y  h av e  th e  tra in e d  eye o f 
th e  observer o f m en  a n d  cities, a  sense o f aesthetic 
values, com bined w ith  a  g ift o f lite ra ry  expression, 
he m a y  hope to  re c a p tu re  from  th e ir  observa tions 
som eth ing  o f th e  n a tu re  o f th e  genera l com plex  of 
th e  cu ltu re  as a  w hole w hich  i t  is h is  p u rp o se  to  
recover from  th e  evidence o f th e  p a s t , b u t  w h ich  h is 
p reoccupa tion  w ith  d e ta ils  o f resea rch  too  o ften  p re ­
cludes h im  from  view ing in  tr u e  perspec tive . N o 
one assu red ly  w ho desires a  scien tifically  accu ra te  
accoun t o f A ngkor o r P ek in g  w ould  co nsu lt M r. 
S itw ell’s “E scap e  w ith  M e” as a  f irs t-h an d  a u th o r ity , 
y e t  from  h is v iv id  p e n  p ic tu re s  o f th e  line, m ass an d  
colour o f th e  g re a t com plex o f tem p le  m onum en ts  
a t  A ngkor a n d  h is obvious sy m p a th y  w ith  E a s te rn  
m odes of life • an d  th o u g h t, especially  a s  lived in  
P ek ing , i t  is possib le th a t  th e  re ad e r m a y  a t ta in  a 
tru e r  u n d e rs tan d in g  th a n  from  m ore solid trea tise s  
in  th e  archæ ological o r h is to rica l sense.

I t  m u s t n o t be im ag ined , how ever, th a t  M r. 
Sitw ell’s book, fran k ly  escap ist, is th e  f ru it o f  h u rried  
im pression . Som e m o n th s w ere sp e n t b y  h im  in 
Pek ing , h is co n tac ts  w ith  th e  Chinese w ere as in tim a te  
as th e  circum stances allow ed ; a n d  he  m ade  full 
use o f B odde’s tra n s la tio n  o f “A nnua l C ustom s an d  
F es tiv a ls  o f P ek in g ” a n d  A rling ton  an d  L ew issohn’s 
“ In  Search o f O ld P ek in g ” , w ith  re su lts  no  less 
p leasing  to  th e  read e r th a n  g ra tify ing  to  him self. 
T hereb y  in  effect he  w as led  to  a  ju d g m en t o f Chinese 
cu ltu re  a n d  c h a rac te r in  re la tio n  to  c u rre n t even ts 
o r w hich th e re  is m uch  to  be  sa id .
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B io l o g y

Textbook of Biology
B y  D r. E . B . S p ra tt  a n d  A . V . S p ra tt . Second 
ed ition . P p . v iii +  692. (L o n d o n : U n iv ers ity  
T u to ria l P ress, L td ., 1939.) 11s. 6d.

IN  p rep a rin g  th e  second ed ition  o f  th is  w ork , th e  
au th o rs  h ave  com plete ly  rev ised  th e  original 

te x t  a n d  figures a n d  h av e  ad d ed  tw o new  ch ap te rs  
dealing  w ith  P in u s  a n d  A ngiosperm e to  m ee t th e  
requ irem en ts  o f th e  P h a rm aceu tic a l S ociety ’s e x ­
am ina tions. T he m a te ria l p re sen ted  is in ten d ed  to  
c a te r fo r s tu d e n ts  p u rsu in g  courses in  bio logy for 
th e  in te rm ed ia te  science, p h a rm acy , a n d  m edical 
ex am ina tions o f  G reat B rita in , th e  h igher school 
certificate , th e  p re lim in a ry  m edical, a n d  o th er 
ex am ina tions o f a  sim ilar s ta n d a rd . T he g rea te r 
p a r t  o f  th e  book  is concerned w ith  m in u te  d escrip ­
tio n s o f th e  an a to m ica l m echan ism s o f  th e  p la n t an d  
an im al ty p es  m e t w ith  in  these  v arious exam in a tio n  
sy llabuses. T h is is follow ed b y  a  sm aller physio logical 
section , w hich  is chiefly  concerned  w ith  p lan ts , an d  
a  ch ap te r on ecology. T he law s o f  h e re d ity  a n d  
evo lu tion  a re  su m m arily  tre a te d , w hile th e  append ix  
con ta ins useful p rac tic a l h in ts . T he book  is adm irab ly  
illu s tra te d  w ith  a  considerab le  n u m b er o f  clear 
d iag ram s. Inaccu rac ies  o f th e  p rev ious ed itio n  have  
been largely  e lim ina ted , a lth o u g h  i t  is a  li t t le  d is ­
concerting  still to  re a d  th a t  P e llia  “ is b ran ch ed  to  
form  m an y  lobes, th u s  rem ind ing  u s som ew hat o f 
th e  liver o f an  an im a l a n d  giv ing  th e  p la n t th e  nam e 
liv e rw o rt” .

T his is indeed  a  tex t-b o o k  a n d  w ould  on ly  be of 
use as a  source, a n d  p e rh ap s  b e tte r , rev ision  book 
for th e  ex am in a tio n s m en tio n ed  above. T . H . H .

A Naturalist on Rona
E ssays o f a  B iologist in  Iso la tio n . B y  D r. F . F raser 
D arling . P p . x - f  138 + 2 8  p la te s . (O x fo rd : C laren­
don P ress ; L ondon  : O xford  U n iv e rs ity  Press,
1939.) 7s. 6d. n e t.

DR . F R A S E R  D A R L IN G ’S so jo u rn  on  th e  iso lated  
is lan d  o f R o n a  h a s  rep a id  its  haza rd s , since it  

gave h im  th e  o p p o rtu n ity  o f w ritin g  these essays as 
well a s  o f observ ing  th a t  un ique  seal rookery  d u ring  
th e  breed ing  season. M any su b jec ts  are  to u ch ed  upon  
in  th e  e igh t essays, rang ing  from  th e  archaeology of 
th e  p rim itiv e  chapel and  cell o f S t. R o n an , w hich  th e  
a u th o r  p a rtia lly  res to red , to  d isp lay  o f b ird s, social 
life o f  an im als , an im al sanctuaries, a n d  a n  excellent 
accoun t o f th e  h a b its  o f th e  g rey  seal. T he essays are  
v iv id  in  th e ir  descrip tion , a re  a ttra c tiv e ly  w ritte n  
an d  a re  illu s tra te d  b y  som e b eau tifu l pho tog raphs. 
I f  occasional inaccuracies creep in  th e y  a re  n o t 
serious. F o r  exam ple, in  h is stro n g  p lea  fo r th e  
c rea tio n  o f san c tu a rie s  in  G rea t B rita in , th e  s ta te m e n t 
th a t  “ before T heodore R o oseve lt’s tim e  a  few people 
h ad  th o u g h t, ra th e r  ineffectually , ab o u t th e  p ro tec tio n  
o f  w ild  life” , tak es  li t t le  accoun t o f th e  fac ts  th a t  
Congress h a d  se t aside th e  H o t Springs R eserva tion  
in  1832, th a t  th e  Y ellow stone N a tio n a l P a rk  w as 
e stab lished  in  1872, a n d  th a t  th e  A m erican  O rn i­
th o lo g is t’s U n ion  h a d  its  law  for th e  p ro tec tio n  of

w ild  b ird s in  1886, q u ite  a p a r t  from  m uch  effective 
legislation  in  o th e r countries.

A Catalogue of Yorkshire Fungi
B y  th e  la te  F . A . MaStrn. C om pleted from  th e  
R ecords o f th e  la te  A lfred  C larke b y  D r. Jo h n  
G rainger. P p . x ii - f l lO . (L ondon an d  H u ll :  A. 
B row n an d  Sons, L td ., 1937.) 7s. 6d. net.

T H IS  C atalogue o f Y orksh ire  F ung i (L im ited 
E d itio n ) is essen tially  a n  extension  o f Messrs. 

M assee an d  C rossland’s “ M ycological F lo ra” (1905), 
w hich a tte m p ts  to  b rin g  u p  to  d a te  those  records, 
supp lem en ted  from  forays a n d  ind iv idual efforts.

T he new  volum e ad d s ab o u t 835 species and  
v arie ties , chiefly in  th e  B asid iom ycetes (660) an d  th e  
A scom ycetes (110) sections. T he X an d  — m ethod  
o f  recording is u n sa tis fac to ry  as i t  signifies th e  m ere 
presence or absence o f th e  species in  an  a rea  of usually  
m ore th a n  1,000 square  m iles w ith  no ind ication  of 
frequency  o r o therw ise, so th a t  th e  old F lo ra  w ill still 
be th e  on ly  reference book giving b o th  species and  
localities.

A p a rt from  th e  above a n d  a  dateless title-page, the  
ch ief fa u lt o f th e  w ork is its  omissions, p rim arily  of 
sources : th u s  m an y  species an d  V.C. records are 
ab sen t, for exam ple, A ugust 1934 Goole d is tric t 
records h ave  been p laced  in  th e  E a s t a n d  n o t W est 
R id ing , no m en tion  o f E ntom ophthoraceas for th e  
E a s t  R id ing , a lthough  seven o f these  species were 
listed  in  th e  B .M .S . Transactions 1932 ; while 
Cordyceps entomorrhiza is a  m isnom er for Cord.yceps 
gracilis.

T he M ycological C om m ittee h as review ed th e  w ork 
a n d  decided to  p ub lish  am endm ents in  th e  Yorkshire 
N atura list th a t  w ill g rea tly  ad d  to  its  u tility .

J .  W . H a i g h  J o h n s o n .

Tertiary Siphoneous Algæ in the W. K. Parker 
Collection, with Descriptions of some Eocene 
Siphoneæ from England
B y L ucien  an d  J e a n  M orellet. P p . ix  +  55 +  6 p lates. 
(L ondon : B ritish  M useum  (N a tu ra l H isto ry ), 1939.) 
5s.

CA LC A REO U S green algæ (of th e  Siphonales) are 
now  alm ost confined to  w arm  seas, b u t fossil 

rep resen ta tives a re  being discovered w idely. This 
ca ta logue describes a n  im p o rtan t series o f specim ens 
from  a  w ell-know n E ocene locality  in  F rance , and  
for th e  first tim e  som e sim ilar ones from  E ngland. 
T he s tu d y  o f these  fossils h as requ ired  very  close 
observation  o f m in u te  specim ens (the  p resen t col­
lection h a d  been classed as F oram in ifera), bold 
hypo thesis a n d  good luck  ; th is  la s t is seen here for 
O vulites. T h is com m on fossil w as know n as little  
shells shaped  like a  blow n b ird ’s egg. Specimens 
have  now  been  described  in  w hich a  chain  o f these 
a re  still he ld  in  position  b y  th e  continuous skeleton 
o f an  en crus ting  B ryozoan  ; th e  new  specim ens show 
th a t  O vulites is v e ry  like th e  ex is ting  alga Penicillus.

T he large n u m b er o f  specim ens m en tioned  as 
Ińcertce sedis in d ica te  room  fo r fu r th e r  s tu d y  and  
fu rth e r good luck. Т ом  M. H a r r i s .
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Bats
B y  Glover M orrill Allen. P p . x  +  3 6 8 + 3 1  p la te s . 
(Cambridge, Masa. : H a rv a rd  U n iv e rs ity  P ress ; 
London : O xford U n ivers ity  P ress, 1939.) 17s. ne t.

T H IS  book is full o f  in fo rm ation  o f va lue  to  those  
specializing in  th e  s tu d y  o f b a ts  ; b u t i t  is 

w ritten  for th e  general reader. I t  seem s scarcely 
possible th a t  anyone excep t a  b a t-specia lis t w ould 
w an t to  know  so m an y  deta ils  ab o u t b a ts , and  th e  
innum erable nam es o f  d ifferent species can  m ean 
alm ost no th ing  to  those  w ho h av e  n o t m ade a  special 
s tu d y  of th e  group. T he biologist w ith  special in te re st 
in th e  C hirop tera  will find th is  a  rea lly  valuab le  book 
w ritten  by  an  en th u s ia st, b u t w ill p rob ab ly  sk ip  th e  
unnecessarily  large p a r t  d evo ted  to  p o p u la r su p e r­
stitions ab o u t th e  order. T he sam e am o u n t o f space 
could m ore p ro fitab ly  have  been devo ted  to  classifica­
tion , w hich is scarcely  to u ch ed  upon . M any o f  th e  
photographs are  good. A  large an d  useful b ib lio ­
graphy  is given.

Ce q u ’il fau t savoir des insectes
P a r  G. P o rtev in . Vol. 2 : C oléoptères e t hém iptères. 
(Savoir en  h is to ire  na tu re lle , Vol. 3.) P p . 308 +  14 
p lates. (P aris  : P au l Lechevalier, 1939.) 40 francs.

T H IS  is an  excellent low -priced guide to  th e  orders 
C oleoptera and  H em ip te ra . I t  is p rim arily  a 

pocket m an u a l designed to  a id  in  th e  recognition  of 
th e  chief m em bers and , for th is  pu rpose, th e re  are 
num erous keys to  fam ilies a n d  genera to g e th e r w ith  
notes on som e of th e  m ore charac te ristic  species. The 
text-figures are  clear an d  accu ra te  an d  th e  p la te s  are  
good.

C h e m i s t r y

R eports of the Biochem ical R esearch F oundation  of 
the F ranklin  Institu te
Vol. 5, 1938-1939. P p . vii +  42 papers . (P h ila ­
delphia : F ran k lin  In s titu te , 1940.)
r I 'H I S  collection o f s tim u la tin g  scientific publica- 

A tions shows how diverse biochem ical techn iques, 
recently  discovered in  various p a r ts  o f th e  w orld, can 
be used to  supplem ent one an o th e r in  th e  elucidation  
of particu la r problem s in  th e  a tta c k  on  disease. T hus 
in th e  chem ical an d  m icrochem ical sections th e  m an o ­
m etrie resp irom eter m ethods o f W arb u rg  a n d  of th e  
Cam bridge school to g e th e r w ith  th e  L inderstrom - 
Lang m icrotechniques are  u sed  to  s tu d y  m etabolic  
and  enzym ic ac tiv ities o f tissues. T he cyclo tron  is 
used for th e  p roduc tion  o f rad ioactive  elem ents w hich 
can  afterw ards be in troduced  in to  com pounds of 
biochem ical in terest, for exam ple, g lu ta th io n e  con ­
ta in ing  rad ioactive su lphur. I n  th e  physico-chem ical 
an d  im m unological d ep a rtm en ts , pu rifica tion  and  
analysis o f the rap eu tic  serum  an tibod ies a re  carried  
ou t b y  th e  Svedberg u ltracen trifuge, an d  th e  e lec tro ­
phoretic technique of Tisąlius is app lied  to  s tud ies on 
an tibodies from  allergic sera.

The Biochem ical R esearch  F o u n d a tio n , w hich 
w as form erly  know n as th e  Cancer R esearch  L a b ­
oratories, has now  a  w ider outlook on disease. I t s  
aim s are  : ( 1 ) th e  s tu d y  of disease from  a  chem ical

p o in t o f view  ; (2 ) th e  s tu d y  o f  new  com pounds for 
th e ir  th e rap eu tic  an d  beneficent effects ; an d  (3) 
th e  s tu d y  o f age a n d  th e  diseases o f age. Such 
p rob lem s a re  a tta c k e d  from  th e ir  fu n d am en ta l basis. 
F o r  exam ple, p an c rea tic  horm ones h av in g  blood 
pressu re  low ering ac tio n  an d  th e ir  iso lation , one o f 
th e  m an y  lines o f research  u n d e rta k e n  b y  th e  F o u n d a ­
tio n , m ay  seem  to  h av e  li t t le  to  do w ith  th e  ageing 
process, b u t substances w hich  reduce b lood  p ressu re, 
a n  age m an ifesta tio n , h ave  a  g rea t deal to  do w ith  it.

T heoretical and  A pplied E lectrochem istry
B y  Prof. M aurice de K a y  T hom pson. T h ird  ed ition . 
P p . xx i + 535 . (New Y ork  : T he M acm illan  C om pany,
1939.) 22s. n e t.

T H E  new  ed ition  o f th is  excellent book is en tire ly  
re -w ritten , b u t  i t  p rese rves all th e  va luab le  

fea tu res o f p reced ing  issues. T he first p a r t  is a  com ­
p a c t tre a tise  on m o d ern  th eo re tica l e lec trochem istry  
w hich , on accoun t o f th e  concise sty le , covers all th e  
im p o rta n t b ranches in  a  com prehensive and  sa tis ­
fac to ry  w ay . T he second a n d  th ird  p a r ts  deal w ith  
th e  ap p lied  e lec trochem istry  o f  aqueous solutions, 
an d  w ith  elec tric  fu rnaces an d  th e ir  p ro d u c ts , re ­
spectively , an d  here  again  th e  tr e a tm e n t is com pre­
hensive an d  accu ra te . T he am o u n t o f in fo rm ation  
con ta ined  in  th e  book  is su rprising , an d  no im p o rta n t 
branches o f  th e  sub jec t seem  to  have  been  m issed. 
T he lite ra tu re  references a re  v e ry  com plete , a n d  th e  
illu s tra tio n s a re  c lea r an d  well chosen. A  p a rticu la rly  
valuab le  fea tu re  is th e  large n u m b er o f  p rob lem s and  
exercises, for w hich n o t on ly  answ ers b u t also concise 
solu tions a re  p rov ided . T h is is a  th o ro u g h ly  sa tis ­
fac to ry  book, a n d  th e  a u th o r  deserves h igh  p raise  for 
th e  sk ilfu l a n d  ex p e rt w ay  in  w hich he h as brought, 
th e  m a te ria l to g e th e r an d  for th e  elear a n d  accu ra te  
p resen ta tio n  o f it.

G e o g r a p h y  a n d  T r a v e l

T his  W ay Southw ard
T he A ccount o f  a  Jo u rn e y  th ro u g h  P a tag o n ia  and  
T ie rra  del Fuego. B y  A. F . Tschiffely. P p . xv i +  
354 +  50 p la tes. (L ondon a n d  T o ron to  : W illiam  
H einem ann , L td ., 1940.) 15s. n e t.

MR . T S C H IF F E L Y , w ho h ad  a lread y  w on a  
w ell-deserved rep u ta tio n  as a n  ad v en tu ro u s 

trav e lle r  in  th e  A m ericas on horseback , here records 
th e  ev en ts  o f a n o th e r  one-m an exped ition , th o u g h  
in  th is  in stance  b y  car. F ro m  B uenos A ires he drove 
dow n th e  A tlan tic  co ast o f P a tag o n ia  to  T ie rra  del 
Fuego a n d  th en ce  b ack  to  B uenos A ires a long th e  
w este rn  side o f th e  co n tin en t b y  w ay  o f th e  A ndes 
a n d  across th e  co n tin en t. I n  all, 7,000 m iles w ere 
covered, th e  re tu rn  jo u rn ey  a long  th e  A ndes involving 
a  num ber o f de tou rs  to  avo id  co u n try  un su itab le  for 
th e  car. T his w as, indeed, th e  m ost difficult p a r t  o f 
th e  jou rney , a n d  freq u en tly  sk irted  co u n try  w hich is 
n o t on ly  unexp lo red  b u t also p ro b ab ly  unexp lo rab le  
excep t b y  air.

O n th e  o u tw ard  jo u rn ey  th e  a u th o r  v is ited  th e  
fam ous W elsh colony founded  in th e  m iddle o f th e
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la s t cen tu ry , in  w hich in  th e  younger generation  
know ledge o f E ng lish  has a lm ost com pletely  d is­
appeared . H is  descrip tion  o f a  co u n try  w hich has 
n o th in g  to  offer in  th e  w ay  o f th e  p ic tu resque is 
none th e  less o f  considerable in te rest in  view  o f th e  
econom ic developm ent o f a  te r r ito ry  once regarded  
as a n  a rid  w aste . I f  th e  ou tw ard  jou rney  w as n o t 
w ith o u t its  inciden ts, th e  re tu rn , s ta r tin g  from  th e  
em b ark a tio n  on th e  ice-encircled L ake A rgentino, 
p rov ided  th e m  in p len ty , a n d  from  th is  p o in t also 
Mr. T schiffely is ab le  to  incorpora te  in  h is n a rra tiv e  
episodes from  th e  h is to ry  o f th e  co u n try , beginning 
w ith  th e  C onquistadores a n d  th e  search  for E l 
D orado  dow n to  th e  ill-fa ted  a t te m p t to  develop 
sheep-farm ing  on th e  R io  B aker. I n  describ ing  w h a t 
he saw  o f  T ie rra  del Fuego  th e  a u th o r  te lls h is 
readers som eth ing  o f  th e  Y abgan  a n d  O na In d ian s, 
n o t as th e y  a re  now, b u t as th e y  w ere a t  th e  beginning 
o f th e  cen tu ry , h is in fo rm ation  being  derived  from  
Mr. L ucas B ridges, “ th e  on ly  liv ing a u th o r ity ” . H is 
ow n experiences am ong th e  T ehuelche In d ian s, now  
m ostly  ‘civ ilized’, included  v is its  to  som e o f those  
who still live in  p rim itiv e  ‘ten t-v illag es’, b u t  whose 
life is sad ly  circum scribed by  th e  loss o f freedom  of 
th e  land .

T he  W andering  Lake
B y Sven H ed in . T ran sla ted  from  th e  Sw edish by
F . H . L yon . P p . x + 2 9 3 + 3 0  p la tes . (L o n d o n : 
George R ou tledge  a n d  Sons, L td ., 1940.) 18s. ne t.
“r I 'H E  W andering  L ak e” , orig inally  pub lished  in

A Sw edish, is th e  th i rd  volum e w hich D r. Sven 
H ed in  h a s  dev o ted  fo r th e  benefit o f a  non-techn ica l 
public  to  th e  ac tiv itie s  o f  th e  m em bers o f  h is g rea t 
exped ition  to  C en tra l A sia. O n th is  occasion he deals 
w ith  th e  exp lo ra tions carried  o u t in  1934, o f  w hich 
th e  m ost im p o rta n t from  th e  scientific p o in t o f view 
w as th e  ex am in a tio n  o f  th e  cond itions accom panying  
a n d  a rising  o u t o f th e  change in  th e  d ra inage  o f th e  
T arim  B asin , w hich to o k  p lace in  1921. I n  th a t  
y ea r th e  w a te rs  d ra in in g  in to  L ake  K a ra  K oshan  
w ere d iv e rted  in to  an  an c ien t w atercourse, th e  
K u m -d aria , in  w hich w a te r h ad  n o t flowed for 
som e six teen  h u n d red  years , to  form  a  lake in th e  
L op-nor depression. K a ra  K oshan , d iscovered b y  
P rjev a lsk y  in  1876-77 an d  iden tified  b y  h im  w ith  th e  
an c ien t L op-nor, is now  becom ing desiccated.

T he d ry  an c ien t w atercourse o f th e  K u m -daria  
h a d  a lread y  been  trav e rsed  b y  D r. Sven H ed in  a t  
th e  beg inn ing  o f  th e  cen tu ry , w hen he discovered 
th e  ru ined  c ity  o f L ou-lan , a n d  on th e  basis o f his 
observations o f  physiograph ic  conditions, ven tu red  
to  p u t  fo rw ard  a  hypo thes is a s  to  th e  position  of 
th e  an c ien t L op-nor an d  th e  physica l cond itions 
m ak ing  i t  a  w andering  lake, w hich  th e  course o f 
ev en ts  w ould  now  ap p ear fu lly  to  ju s tify .

T hree years  before th e  jo u rn ey  reco rded  in  th is  
volum e, tw o m em bers o f th e  exped ition  h a d  explored  
th é  d e lta  o f  th e  K u m -d aria  w here i t  en te rs  th e  lake. 
H ere  th e  a u th o r  reco rds th e  ev en ts  o f a  jou rney  
m ade b y  canoe w ith  th e  ob jec t o f ascerta in ing  how  
fa r th e  s tream  w as nav igab le . T he s to ry  is to ld  
w ith  th e  m eticu lous a tte n tio n  to  d e ta il to  be

expected  from  th e  au th o r , an d  includes a graphic 
p ic tu re  o f th e  lake— a  rem arkab le  body  of w ate r b o th  
in  size a n d  character.

M a t h e m a t i c a l  a n d  P h y s i c a l  S c i e n c e s

An In tro d u c tio n  to  the Calculus
B y  Prof. K . R . G ungikar. P p . x iv  +  341. (London : 
O xford  U n iv e rs ity  P ress, 1938.) 4 rupees.

T H IS  little  volum e has been designed as a  first 
course in th e  calculus for In d ian  s tu d en ts . The 

tr e a tm e n t is th e  outcom e o f  years o f experim en t and  
observa tion  an d  th e  m eth o d  followed is, as th e  au th o r 
po in ts  o u t, rigorous in th e  long run . B y th is  is im plied 
t h a t  th e  refinem ents o f m odern  rigour are g radually  
developed, as th e y  should  be, in accord  w ith  th e  
fu n d am en ta l princip les o f tru e  teach ing . T his idea, 
w hich  is n o t too  freq u en tly  ap p a ren t in  m athem atica l 
tex t-books, as d is tin c t from  those  w ritten  especially 
for schools, has been well a n d  consisten tly  carried  
o u t. A fte r a  com m endable forew ord to  th e  s tuden t, 
tw elve in s tru c tiv e  ch ap te rs  follow w hich should 
ensure a  firm  founda tion  fo r fu tu re  s tu d y  o f th e  
calculus. B eginning w ith  lim its a n d  con tinu ity , 
occupying th re e  ch ap te rs , th e  s tu d en t is led to  th e  
d eriv a tiv e  itself. T he u sua l s tan d a rd  theorem s con­
cerning th e  d ifferen tia tion  o f functions are  th en  
considered, to g e th e r w ith  second order derivatives, 
m ax im a, m in im a a n d  th e  exponen tia l an d  logarithm ic 
functions. In te g ra tio n  is n e x t in troduced as th e  
inverse o f  d ifferen tia tion , i ts  full significance being 
developed la te r  in  accordance w ith  th e  aim  of the  
w rite r. T he final ch ap te r, a f te r  sum m arizing a  few 
o f th e  m ore im p o rtan t s ta n d a rd  resu lts  previously 
estab lished , proceeds to  discuss briefly  T ay lo r’s and  
M aclau rin ’s series, R o lle ’s theorem , p a rtia l fractions, 
hyperbolic  functions a n d  surface an d  volum e integrals.

T he te x t  has been well w ritte n  an d  is n o t only 
sound  b u t also designed to  s tim u la te  th e  read e r’s 
in te rest. I t  is excellen tly  illu s tra ted  w ith  fully 
w orked-out p rac tica l exam ples as well as w ith  clearly 
d raw n  d iagram s. E ach  ch ap te r closes w ith  an  
ap p ro p r ia te  se t o f exercises fo r th e  s tu d en t, and  
answ ers to  these  a re  supplied . The book should 
p rove v ery  useful to  a ll m a th em atica l s tu d en ts  o f 
th is  essen tia lly  p rac tica l subject.

G eom etrische K ristallographie und  K ristalloptik  und 
deren  A rbeitsm ethoden
E in e  E in fiih ru n g . V on D r. F ran z  R aaz  u n d  D r. 
H erm an n  T ertsch . P p . ix  +  215. (W ien u n d  Berlin : 
Ju liu s  Springer, 1939.) 18.60 gold  m arks.

T H IS  book is su itab le  for s tu d en ts  engaged 
in  a  sy s tem atic  course o f fo rm al an d  optical 

c ry s ta llo g rap h y  corresponding  rough ly  to  P a r t  1 of 
th e  N a tu ra l Sciences T ripos a t  C am bridge in  those 
sub jec ts. A ll th e  u su a l a n d  essen tia l fea tu res are 
inc luded , a n d  a n  in tro d u c tio n  to  th e  m an ipu la tion  of 
th e  V on Federow  u n iv e rsa l stage will be ap p rec ia ted  
by  th e  m ore ad v an ced  w orker. T he k n o tty  question 
o f th e  rea l significance o f conoscopic illum ination  is 
very  ab ly  hand led , w ith  a  clear d iag ram  to  correspond.
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York : John Wiley and Sons, Inc. ; London : Chapman 
and Hall, Ltd., 1939.) 10s. Ы. net.*

Hancock, H arris. Development of the Minkowski 
Geometry of Numbers. (Published w ith the aid of the 
Charles Phelps Taft Memorial Fund and of Two Friends.) 
Demy 8vo. Pp. xxiv +839. (New York : The Macmillan 
Company, 1939.) 60s. net.*

Harrison, George R. Massachusetts Institu te  of 
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visited. Cr. 8vo. Pp. v  +215. (Cambridge : A t the 
University Press, 1940.) 7s. 6d. net.*

Minnaert, M. Light and Colour in the Open Air. Trans­
lation made by H . M. Krem er-Priest and revised by  К . E. 
Brian Jay . Demy 8vo. Pp. x i +362 +16 plates. (London:
G. Bell and Sons, L td., 1940.) 15s. net.*

Richardson, E . G. Sound : a  Physical Text-Book. 
Third edition. Demy 8vo. Pp. vii +340. (London : 
Edward Arnold and Co., 1940.) 16s. net.*

Smith, John H . Tests of Significance : W hat they 
Mean and How to Use Them. Sup. Roy. 8vo. Pp. ix +90. 
(Chicago : University of Chicago Press ; London : Cam­
bridge University Press, 1939.) 6s. net.*

Treloar, Alan E . Elements of S tatistical Reasoning. 
Med. 8vo. Pp. xi +261. (New York : John Wiley and 
Sons, Inc. ; London : Chapman and Hall, L td., 1939.) 
19s. 6d. net.*

Wakefield, W. E . Skeleton Problems in Geometry. 
Ex. Cr. 8vo. Pp. 34. (Exeter : A. W heaton and Co., 
Ltd., 1940.) 6d. net.

Weber, H arold C. Thermodynamics : for Chemical 
Engineers. Med. 8vo. Pp. vii +264. (New York : John 
Wiley and Sons, Inc. ; London : Chapman and Hall, 
L td., 1939.) 19s. 6d. net.*

W hitm an, W alter G. Household Physics. Third 
edition. Med. 8vo. Pp. vii +436. (New York : John 
Wiley and Sons, Inc. ; London : Chapman and Hall, 
L td ., 1939.) 18s. net.*

W right, H arry  N . F irst Course in Theory of Numbers. 
Demy 8vo. Pp. v i i +108. (New York : John  Wiley and 
Sons, Inc. ; London : Chapman and Hall, L td., 1939.) 
12s. net.*

Engineering
Bird, G. W. A F irst Y ear Engineering Science. Third 

edition revised by  B. J . Tams. Demy 8vo. Pp. 145. 
(London : Sir Isaac P itm an and Sons, L td., 1940.) 5s. net.

Boltz, C. L. Wireless. Demy 8vo. Pp. 278. (London : 
John Gifford, L td ., 1940.) 10s. (id. net.

Caudwell, O. Aero Engines : for P ilo ts and Ground 
Engineers. Cr. 8vo. Pp. 119. (London: Sir Isaac P itm an 
and Sons, L td ., 1940.) 5s. net.

Degler, H oward E . Diesel Engines : Theory and 
Design. Demy 8vo. Pp. viii +270. (London : The 
Technical Press, L td., 1940.) 15s. net.

Ellenwood, O., and Mackey, Charles O. Vapor Charts : 
and Special Tables for Turbine Calculations. Demy 4to. 
Pp. iv +44. (New York : John  Wiley and Sons, Inc. ; 
London : Chapman and H all, L td ., 1939.) 15s. net.* 

Gentry, George. H ardening and Tempering Engineers’ 
Tools. Cr. 8vo. Pp. 94. (London : Percival Marshall 
and Co., L td., 1940.) Is. Ы . net.

Johnson’s M aterials o f Construction. R ew ritten and 
revised by M. O. W ithey and Jam es Aston. E ighth 
edition. Med. 8vo. Pp. xxii +867. (New Y ork : John 
Wiley and Sons, Inc. ; London : Chapman and Hall, 
L td., 1939.) 36s. net.*

Jones, A rthur J., Grizzell, E . D., and Grinstead, W. J. 
Principles o f U nit Construction. Med. 8vo. Pp. x  +232. 
(New York and London : McGraw-Hill Book Co., Inc., 
1940.) 13s. net.

Judge, A. W. A ircraft Engines. Vol. 1. Demy 8vo. 
Pp. x  +380. (London : Chapman and H all, L td., 1940.) 
16s. net.*

M anly, H . P ., and Gorder, L. O. D rake’s Cyclopedia 
of Radio and Electronics. N inth edition. Med. 8vo. 
(London : The Technical Press, L td., 1940.) 30s. net.

Mills, the  late Adelbert P. Materials of Construction : 
their M anufacture and Properties. Second, th ird  and 
fourth editions edited by H arrison W. Hayward. F ifth  
edition, rew ritten and edited by Lloyd F . Rader. 
Med. 8vo. Pp. xii +564. (New Y ork : John  Wiley 
and Sons, Inc. ; London : Chapman and Hall, L td , 1939.) 
24s. net.*

Pickels, George W ellington, and Wiley, Carroll Car­
son. Route Surveying. Second edition. Cr. 8vo. Pp. 
xv +427. (New York : John  W iley and Sons, Inc. ; 
London : Chapman and Hall, L td ., 1939.) 21s. net.* 

Richter, H . P. Practical Electrical Wiring. Demy 
8vo. Pp. viii +503. (New Y ork and London : McGraw- 
Hill Book Co., Inc., 1940.) 20s. net.

Severns, W illiam H ., and Degler, H oward E . Steam, 
Air and Gas Power. T hird edition. Med. 8vo. Pp. vii + 
511. (New York : John  Wiley and Sons, Inc. ; London : 
Chapman and H all, L td ., 1939.) 24s. net.*

Sothern, J. W. M . Marine Diesel Oil Engines : a 
Manual of Marine Oil Engine Practice. F ifth  edition. 
Vol. 1. Med. 8vo. Pp. x  +552. (London : The Technical 
Press, L td., 1940.) 50s. net.

Stubbings, G. W. Electrical Technology for B e­
ginners. Cr. 8vo. Pp. vii +156. (London : E . and F . N. 
Spon, L td ., 1940.) Ы. net.*

W itts, Alfred T . Radio Upkeep and Repairs for 
A m ateurs. Fourth  edition. Cr. 8vo. Pp. 224. (London : 
Sir Isaac P itm an and Sons, L td., 1940.) 6s. net.
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Chem istry : Chemical Industry
A rthur, Paul. Lecture Demonstrations in General 

Chemistry. (International Chemical Series.) Demy 8vo. 
Pp. xvi +455. (New Y ork and London : McGraw-Hill 
Book Co., Inc., 1939.) 26s.*

Astbury, W. T . The Molecular S tructure of the Fibres 
of the Collagen Group. (First Proctor Memorial Lecture, 
delivered before th e  London Conference of the In te r­
national Society of Leather Trades’ Chemists on August 
28th, 1939.) Roy. 8vo. Pp. 24 +5 plates. (London : 
A. Harvey, 1940.) 2*. 6d. net.*

Austin, R. G. Aids to  Inorganic Chemistry. Fcap. 
8vo. Pp. x  +348. (London : Baillière, Tindall and Cox, 
1940.) 5s.*

Brun, E ., et Jockey, E . Cours de chimie générale : 
à  l’usage des élèves de m athém atiques spéciales. Roy. 
8vo. Pp. v  +243. (Paris : Gauthier-Villars, 1940.) 65 
francs.*

H atcher, W. H . An Introduction to  Chemical Science. 
Demy 8vo. Pp. viii +423. (New York : John  Wiley and 
Sons, Inc. ; London : Chapman and Hall, L td., 1940.) 
18s. net.*

Hinshelwood, C. N . The Kinematics of Chemical 
Change. Roy. 8vo. Pp. vii +274. (Oxford : Clarendon 
Press ; London : Oxford University Press, 1940.) 15s. net.* 

Jorgensen, Alfred. Die Mikroorganismen der Gàrungs- 
industrie. Sechste Auflage. N eubearbeitet von Albrecht 
H ansen und Aage Lund. Roy. 8vo. Pp. viii +438 +34 
plates. (Jena : G ustav Fischer, 1940.) 20 gold marks.

Riesenfeld, E . H . Manuel pratique de chimie minérale. 
Nouvelle édition. Roy. 8vo. Pp. xvii +443. (Paris : 
Libr. Dunod, 1940.) 92 francs.

Simonds, H . R. Industrial Plastics. Med. 8vo. Pp. 
xii +371. (London : Sir Isaac P itm an and Sons, L td., 
1940.) 22s. 6d. net.

Weiser, H arold Boyer. Colloid Chemistry (A Textbook). 
Med. 8vo. Pp. viii +428. (New York : John  Wiley and 
Sons, Inc. ; London : Chapman and Hall, L td ., 1939.) 
24s. net.*

Wigner, J. H . Soap M anufacture : the  Chemical 
Processes. Demy 8vo. Pp. vii +162. (London : E. and
F. N. Spon, L td ., 1940.) 10s. net.

Technology
Bowler, Stanley W. Teach Yourself Photography. 

Cr. 8vo. Pp. 192. (London : English Universities Press, 
L td ., 1940.) 2s. 6d. net.

Colvin, Fred H ., and Stanley, Frank A. American 
Machinists’ Handbook. Gl. 8vo. Pp. xxi+1366. (New 
York and London : McGraw-Hill Book Co., Inc., 1940.) 
26s. net.

Departm ent of Scientific and Industrial Research : 
Food Investigation. Special R eport No. 49 : The Function 
of N itrate, N itrite  and Bacteria in the Curing of Bacon 
and Hams. By J . Brooks, R. B. Haines, T. Moran and 
J . Place. Roy. 8vo. Pp. viii +32. (London : H.M. 
Stationery Office, 1940.) 9d. net.*

Em anuel, W ., and Dash, F. L. The-All-in-One Camera- 
Book. (London : The Focal Press, L td., 1940.) 6s.

Evans, M ary, and McGowan, E llen Beers. A Guide 
to  Textiles. Med. 8vo. Pp. v +  233. (New York : John 
Wiley and Sons, Inc. ; London : Chapman and Hall, 
L td., 1939.) 15s. net.*

Gaudin, A. M. Principles of Mineral Dressing. Med. 
8vo. Pp. xi +554. (New York and London : McGraw- 
Hill Book Co., Inc., 1939.) 33s.*

Kronquist, E ., and Pelikan, A. G. Simple Metalwork. 
(How to do I t  Series, No. 23.) Cr. 4to. Pp. 96. (London : 
The Studio, L td., 1940.) 7s. 6d. net.

Laing, J., and Rolfe, R . T . Non-Ferrous Foundry 
Practice. Demy 8vo. Pp. viii +336 +34 plates. (Lon­
don : Chapman and Hall, L td., 1940.) 21s. net.*

M ack, Julian E llis, and M artin, Miles J. The Photo­
graphic Process. Cr. 4to. Pp. xvii +586. (New York 
and London : McGraw-Hill Book Co., Inc., 1939.) 33s.* 

Vitray, Laura ; M ills, Jr., J., and Ellard, R. Pictorial 
Journalism. Med. 8vo. Pp. xvi +437. (New York and 
London : McGraw-Hill Book Co., Inc., 1940.) 26s. net.

Astronom y
Spitz, Armand N . The Pinpoint Planetarium. Oblong 

Cr. 4to. Pp. vi +86 +24 charts. (New York : Henry 
H olt and Co., 1940.) 2 dollars.*

Woodbury, David O .. The Glass Giant of Palomar. 
Roy. 8vo. Pp. 344 + 16"plates. (London: William 
Heinemann, L td., 1940.) 18s. net.

M eteorology : Geophysics
H auritz, B., and H auritz, E . Pressure and Tempera­

tu re  Variations in the Free Atmosphere over Boston. 
(H arvard Meteorological Studies, 3 : Blue Hill Meteoro­
logical Observatory.) Cr. 4to. Pp. 74. (Cambridge, 
Mass. : H arvard University Press ; London : Oxford 
U niversity Press, 1939.) 90 cents ; 6s. net.*

Lister, M ajor R. M . W eather Prediction. Demy 8vo. 
Pp. 256. (London : H utchinson’s Scientific and Technical 
Publications, 1940.) 10s. 6d. net.*

Geology : Mineralogy
Buttgenbach, H . Introduction à l’étude des roches 

ignées. 8vo. Pp. 156 +4 plates. (Paris : Libr. Dunod,
1939.) 78 francs.

Dalloni, M. Géologie appliquée de l’Algérie. 8vo. Pp. 
890 +8  plates. (Paris : Masson et Cie., 1939.)

Moret, Léon. Manuel de paléontologie animale. Sup. 
Roy. 8vo. Pp. vii +675. (Paris : Masson et Cie., 1940.) 
3.65 dollars.*

Thüringischen Geologischen Verein, Herausgegeben 
vom. Beitrâge zur Geologie von Thüringen. Band 5, 
H eft 5-6. Roy. 8vo. Pp. v +241-320. (Jena: Gustav 
Fischer, 1940.) 5.60 gold marks.

Trask, Parker D ., Edited by. Recent Marine Sedi­
m ents : a  Symposium. (Prepared under the direction of 
a  Subcommittee of the Committee on Sedimentation of 
the Division of Geology and Geography of the National 
Research Council, W ashington, D.C.) Med. 8vo. Pp. 
vi +736. (Tulsa, Okla. : American Association of 
Petroleum Geologists ; London : Thomas Murby and 
Co., 1939.) 27s. 6d. net.*

Geography : Travel
Baerlein, Henry. In  Old Roumania. Demy 8vo. Pp. 

287. (London : H utchinson and Co., L td., 1940.) 12s. M. net.
Bernatzik, H ugo Adolf. Lapland. Translated from 

the German by V. Ogilvie. Cheap edition. Med. 8vo. 
Pp. 152. (London: Constable and Co., Ltd., 1940.) 6s.ne t.

Christophersen, E rling. Tristan da Cunha, the 
Lonely Isle. Translated from the Norwegian by R. L. 
Benham. Demy 8vo. Pp. xii +243. (London, New York, 
Toronto and Melbourne : Cassell and Co., Ltd., 1940.) 
12s. 6d. net.

Clough, Rosa Trillo. Cenni geografici sullTtalia. Med. 
8vo. Pp. x i i +119. (New York: Columbia University Press; 
London : Oxford University Press, 1940.) 8s. 6d. net.* 

Collingwood, R. G. The F irst Mate’s Log of a Voyage 
to  Greece in the Schooner Y acht Fleur-de-Lys  in 1939. 
(Oxford : Clarendon Press ; London : Oxford Univer­
sity  Press, 1940.). 8s. 6d. net.

Collison-Morley, L. Companion into Hampshire. 
Cr. 8vo. Pp. ix + 2 4 4 + 1 6  plates. (London: Methuen 
and Co., L td., 1940.) 8s. 6d. net.

Green, F. H . W. Poole H arbour : a Hydrographic 
Survey, 1938-9. (Published for the Poole H arbour Com­
missioners and U niversity College, Southampton.) Demy 
4to. Pp. 48. (London : Geographical Publications, Ltd.,
1940.) 2s. 6d. net.*

Green, Lawrence G. Old Africa Untamed. Demy 8vo. 
Pp. 256. (London : Stanley Paul and Co., Ltd., 1940.) 
15s. net.

M artyr, Weston. The W andering Years. (Edinburgh 
and London : Wm. Blackwood and Sons, Ltd., 1940.) 
7s. 6d. net.

Plowden, Joan Meredyth Chichele. Once in Sinai : 
the Record of a Solitary Venture. Demy 8vo. Pp. xv + 
302+ 8  plates. (London: Methuen and Co., Ltd., 1940.) 
12s. 6d. net.
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Rydh, H anna. Argentine to Andes. Translated from 
the Swedish by Mary Sandbach. Demy 8vo. Pp. xii + 
171. (London, Glasgow and Bombay : Blackie and Son, 
Ltd., 1940.) 10*. 6d. net.

Turnbull, Patrick. Sahara Unveiled : a Great Story 
of French Colonial Conquest. Demy 8vo. Pp. 264. 
(London : H urst and Blackett, L td ., 1940.) 16s. net.

Webster, Joan, and Webster, Peggy. Footprints in 
Finland. Demy 8vo. Pp. 256. (London : Skeffington 
and Son, Ltd., 1940.) 12*. 6d. net.

Williamson, J. A. The Life and Growth of the British 
Empire. (Oxford Pam phlets on World Affairs, No. 29.) 
Cr. 8vo. Pp. 32. (Oxford : Clarendon Press ; London : 
Oxford University Press, 1940.) 3d. net.*

Wyndham, Richard. South-Eastern Survey : Sussex, 
K ent and Surrey. (Face o f B ritain  Series.) Demy 8vo. 
Pp. 128. (London : В. T. Batsford, Ltd., 1940.) 8s. 6d. 
net.

General B iology : Natural History  
Botany : Zoology

Bartsch, J., und Bartsch, M. Vegetationskunde des 
Sell warz waldes. (Pflanzensoziologie : eine Reihe vegeta- 
tionskundlicher Gebietsmonographien. Herausgegeben 
von der Reichsstelle fiir N aturschutz, Band 4.) (Jena : 
Gustav Fischer, 1940.) 12 gold marks.

Bennett, Rodney. W hat to Look For in the Country. 
Im p. 16mo. Pp. 128+4 plates. (London : University 
of London Press, Ltd., 1940.) 2s.*

Berrier, H enri. Contribution à l’étude des substances 
du type auxinique dans le règne animal. (Suppléments au 
Bulletin biologique de France et de Belgique, 27.) Roy. 
8vo. Pp. ii +228. (Paris : Laboratoire d ’évolution des 
êtres organisés, 1940.) 110 francs.*

Bounoure, Louis. Continuité germinale et reproduction 
agame. (Collection des actualités biologiques.) Fcap. 4to. 
Pp. iv +84. (Paris : Gauthier-Villars, 1940.) 45 francs.* 

British M useum (N atural History). John Murray 
Expedition, 1933-34. Scientific Reports. Vol. 6, No. 7 : 
The Gorgonacea, w ith Notes on Two Species of Penna- 
tulacea. By the late Sydney J . Hickson. Roy. 4to. Pp. 
267-318 +1 plate. 5s. Vol. 7, No. 2 : Copepoda, H arp- 
acticoida. By Lieut.-Col. R. B. Seymour Sewell. Roy. 4to. 
Pp. 117—382. 15s. Vol. 7, No. 3 : Cirripedia (additional 
Part). By H . G. Stubbings. Roy. 4to. Pp. 383-400. 2s. 
(London : British Museum (N atural H istory), 1940.)* 

Curtis, W interton C., and Guthrie, M ary J. Labora­
tory Directions in General Zoology. Third edition, 
revised. Med. 8vo. Pp. xxxiv +195. (New York : John 
Wiley and Sons, Inc. ; London : Chapman and Hall, 
L td., 1939.) 9s. net.*

Discovery Reports. Issued by  the Discovery Com­
mittee, Colonial Office, London, on behalf o f the Govern­
ment of the Dependencies of the Falkland Islands. Vol. 18. 
Roy. 4to. Coast Fishes, P a rt 3 : The A ntarctic Zone. By 
J . R. Norman. Pp. 104+1 plate. 15s. Ы. net. On the 
Operation of Large P lankton Nets. By Jam es W. S. 
Marr. Pp. 105-120 +plate 2. 3s. net. Crinoidea. By 
D. Dilwyn John. Pp. 121-222 +plates 3-6. 16s. net. 
Thoracic Cirripedes collected in 1925-1936. By C. A. 
Nilsson-Cantell. Pp. 223-238. 2s. 6d. net. The Leopard 
Seal Hydrurga leptonyx (de Blainville). By J . E . Hamilton. 
Pp. 239-264 +plates 7-13. 6s. fid. net. Hydromedusae 
from the Falkland Islands. By the late Edward T. 
Browne and P. L. Kramp. Pp. 265-322 +plates 14-19. 
12s. net. Madreporarian Corals, w ith an Account of 
Variation in Caryophyllia. By J . Stanley Gardiner. Pp. 
323-338 +plates 20—21. 3s. net. Title Page and List of 
Contents. Pp. vi. 9d. net. (Cambridge : At the U niver­
sity  Press, 1938-1940.) Complete vol., 55s. net.*

Gams, H elm ut. Kleine Kryptogamenflora von Mittel- 
europa. Band 1 : Die MÓ0S- «nd  Farnpflanzen (Arch- 
egoniaten). Pp. iv +184. (Jena : Gustav Fischer, 1940.)
9 gold marks.

H amilton, Jr., W. J. American Mammals : their 
Lives, H abits and Economic Relations. Med. 8vo. Pp.
xii +434. (New York and London : McGraw-Hill Book 
Co., Inc., 1939.) 25s.*

Huxley, Julian, E dited by. The New Systematics. 
Demy 8vo. Pp . viii +583. (Oxford : Clarendon Press ; 
London : Oxford U niversity Press, 1940.) 21s. net.*

Jefferies, R ichard. W ild Life in a Southern County. 
(Saint Giles Library.) Cr. 8vo. Pp. 285. (London : Jo n a ­
than  Cape, L td .,-1940.) Is. 9cZ. net.

Junk, W., Oppenheimer, С., und W eisbach, W, 
Editores. Tabulæ Biologicæ. Sup. Roy. 8vo. Vol. 18, 
Pars 2-3. Pp. 113-288. Vol. 18 (4 parts), 35 fl. Vol. 19 
(Cellula), Pars 1. Pp. xxiii +374. 30 fl. (Den Haag": 
Dr. W. Junk , 1939-1940.)*

Kudo, R ichard Roksabro. Protozoology. Enlarged and 
completely rew ritten edition of “ H andbook o f P ro to­
zoology” . Med. 8vo. Pp. xi +689. (London : Baillière, 
Tindall and Cox, 1939.) 36s.*

Laubm ann, A. Die Vogel von Paraguay. (Wissen- 
schaftliche Ergebnisse der Deutschen Gran Chaco- 
Expedition.) Band 1. 8vo. Pp. xvi +246. (S tu ttgart : 
Strecker und  Schroder, 1939.)

Lippincott, Joseph W harton. Animal Neighbours of 
the Countryside. Demy 8vo. Pp. 255. (London : H u tch ­
inson and Co., L td ., 1940.) 7s. fid. net.

Meyer, Bernard S., and Anderson, Donald B. P lan t 
Physiology : a  Textbook for Colleges and Universities. 
Med. 8vo. Pp. x +696. (London : Chapman and Hall, 
L td., 1940.) 24s. net.*

M ika, J. Die exakten Methoden der Mikromassanalyse. 
(Die chemische Analyse, herausgegeben W. Bottger, 
B and 42.) 8vo. Pp. xii +180. (S tu ttgart : Ferdinand 
Enke, 1939.) 18 gold marks.

M olisch,H ans. Abhandlungen. Band 1. Herausgegeben 
von K arl Hôfler. Roy. 8vo. Pp. viii +388 +32 plates. 
(Jena : G ustav Fischer, 1940.) 30 gold marks.

Prenant, Marcel. Biology and Marxism. Translated 
by C. Desmond Greaves. Cheap edition. Demy 8vo. 
Pp. xxiii +223. (London : Lawrence and W ishart, L td.,
1940.) 6s. net.

Schoenichen, W alther. Biologie der geschützten Pflanzen 
Deutschlands : Eine E inführung in die lebenskundliche 
B etrachtung heimischer Gewachse. Roy. 8vo. Pp. 
viii +248 +16 plates. (Jena : G ustav Fischer, 1940.)
12 gold marks.

Scottish Hom e D epartm ent : Fisheries Division. Scien­
tific Investigations, 1939, No. 3 : Factors in the Growth 
of Lemon Soles. By Bennet B. Rae. Im p. 8vo. Pp. 18. 
(Edinburgh and London : H.M. S tationery Office, 1939.) 
is. net.*

Smith, B. W ebster. The W orld U nder the Sea. 
Med. 8vo. Pp. 230. (London : Hutchinson and Co., L td .,
1940.) 7s. 6d. net.

Smith, Kenneth M. The Virus : Life’s Enemy. (Cam­
bridge L ibrary of Modern Science.) Cr. 8vo. Pp. viii + 
176 +9 plates. (Cambridge : A t the University Press,
1940.) 7s. 6d. net.*

Street, A. G. Country Calendar. (Country Library.) 
Demy 8vo. Pp. xiii +231. (London : Eyre and Spottis- 
woode, Ltd., 1940.) 5s. net.

Trew, Cecil G. The Story of the Dog and his Uses to  
Mankind. Ex. Cr. 8vo. Pp. xiv +193 +12 plates. (London : 
Methuen and Co., L td., 1940.) 8s. 6d. net.

Agriculture : Horticulture : Forestry
Bennett, H ugh H am m ond. Soil Conservation. (McGraw- 

Hill Series in Geography.) Med. 8vo. Pp. xvii +993. 
(New York and London : McGraw-Hill Book Co., Inc., 
1939.) 40s.*

Bertsch, Karl. Geschichte des deutschen Waldes. Roy. 8vo. 
Pp. v i i+120. (Jena : G ustav Fischer, 1940.) 5 gold marks.

Bewley, W. F. Vegetable Crops Under Glass. (Home 
Front Series.) Cr. 8vo. Pp. 31. (London : Country Life, 
L td ., 1940.) fid. net.

Howard, Edwin L. Children’s Gardens. Cr. 8vo. Pp. 
64. (London : The Studio, L td ., 1940.) 2s. 6d. net.

Jackson, Robert. Gardening on Chalk and Lime Soil. 
Cr. 8vo. Pp. 213. (London : Williams and Norgate, 
L td., 1940.) 5s. 6d. net.

M iddleton, С. H . Talks on Vegetables and F ru its. 
Cr. 8vo. Pp. 165. (London : George Allen and Unwin, 
L td., 1940.) 2s. 6d. net.
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Reid, J. W. Pig-keeping. (Home Front Series, No. 8.) Cr. 
8vo. Pp. 31. (London: Country Life, L td ., 1940.) 6d. net.

Rohde, Eleanour Sinclair. The W ar-time Vegetable 
Garden. Demy 8vo. Pp. 44. (London : The Medici 
Society, 1940.) Is. 6d. net.

Snapp, Roscoe R. Beef Cattle : their Feeding and 
Management in the Corn Belt States. Third edition, 
entirely revised. Med. 8vo. Pp. x +550. (New York : 
John Wiley and Sons, Inc. ; London : Chapman and 
Hall, L td ., 1939.) 24s. net.*

T urner, Wayne I., and Henry, Victor M. Growing 
P lants in N utrient Solutions : or Scientifically Con­
trolled Growth. Med. 8vo. Pp. xiii +154. (New York : 
John  Wiley and Sons, Inc. ; London : Chapman and Hal), 
L td .. 1939.) 18s. net.*

Wallace, Doreen. How to Grow Food. (Home-Front 
Handbooks.) Cr. 8vo. Pp. 90. (London : В. T. Batsford, 
L td., 1940.) 3s. 6d. net.

W inters, LaurenceM . Animal Breeding. Third edition. 
Med. 8vo. Pp. viii +316. (New York : John Wiley and 
Sons, Inc. ; London : Chapman and Hall, L td., 1939.) 
2 1s. net.*

Anatomy : Physiology
Adamstone, F. B., and Shumway, Waldo. A L ab­

oratory Manual o f V ertebrate Embryology : Anatomy of 
selected embryos of the Frog, Chick and Pig. Demy 
4to. Pp. vii +87. (New York : John Wiley and 
Sons, Inc. : London : Chapman and Hall, L td ., 1939.) 
7s. 6d. net.*

Barnard, W. G. E lem entary Pathological Histology. 
Second edition. Cr. 4to. Pp. x +76 +54 plates. (London: 
H . K. Lewis and Co., L td ., 1940.) 10s. net.

Eddy, Sam uel; Oliver, Clarence P., and Turner, 
John P. Guide to  the Study of the Anatom y of the 
Shark, the Necturus, and the Cat. Med. 8vo. Pp. vii +100. 
(New Y ork : John Wiley and Sons, Inc. ; London : 
Chapman and Hall, L td ., 1939.) 11s. net.*

H utton, Isabel Em slie. The Hygiene of Marriage. 
Sixth edition. Cr. 8vo. Pp. x +152. (London: William 
H einemann (Medical Books), L td ., 1940.) 5s. net.

Scott, George Ryley. Sex Problems and Dangers in 
W ar-time. Cr. 8vo. Pp. 95. (London : T. W erner Laurie, 
L td., 1940.) 3s. 6d. net.

Anthropology : Archaeology
Bleek, Dorothea F. More Rock-Paintings in South 

Africa : from the Coastal Belt between Albany and 
Piquetberg. Mainly copied by Joyce and Mollie van der 
R iet. W ith Notes by the same and an Introduction and 
E xplanatory  Remarks by Dorothea F . Bleek. Roy. 4to. 
Pp. xx +28 +28 plates. (London : Methuen and Co., 
L td ., 1940.) 42s. net.*

Krishna Iyer, L. A. The Travancore Tribes and Castes. 
Vol. 2. Demy 8vo. Pp. liv +344 +86 plates. (Trivan­
drum  : Government Press, 1939.)*

Linton, Ralph, Edited by. A cculturation in Seven 
American Indian  Tribes. Med. 8vo. Pp. xiii +526. (New 
York and London : D. Appleton-Century Co., Inc., 1940.) 
20s. net.*

M annheim , Karl. Man and Society in an Age of Recon­
struction  : Studies in Modern Social Structure. W ith a 
Bibliographical Guide to  the Study of “Modem Society” . 
T ranslated from the German by Edward Shils. Demy 
8vo. Pp. xxii +469. (London : Kegan Paul and Co., 
L td ., 1940.) 16s. 6rf. net.*

M arwick, Brian Allan. The Swazi : an Ethnographic 
Account of th e  N atives of th e  Swaziland Protectorate. 
Demy 8vo. Pp. xvii +320 +8 plates. (Cambridge : At 
the  U niversity Press, 1940.) 18s. net.*

Rouse, Irving. Prehistory in H aiti : a Study in Method. 
(Yale U niversity Publications in  Anthropology, No. 21.) 
Roy. 8vo. Pp. 202 +5 plates. (New Haven, Conn. : Yale 
U niversity Press ; London : Oxford U niversity Press,
1939.) 2.50 dollars ; 15s. 6d. net.*

W illiams, F. E . D ram a of Orokolo : the Social and 
Ceremonial Life o f the Elema. Demy 8vo. Pp. xxvi + 
464 +62 plates. (Oxford : Clarendon Press ; London : 
Oxford U niversity Press, 1940.) 30s. net.*

Philosophy : Psychology
Bacon, Roger. Opera hactenus inedita Rogeri Baconi. 

Fasc. 15 : Summa Gram atica Magistri Rogeri Baconi 
necnon Sumule Dialectices Magistri Rogeri Baconi. Nunc 
primum edidit R obert Steeleu, .Demy 8vo. Pp. xxiv +372. 
(Oxford : Clarendon Press ; London : Oxford University 
Press, 1940.) 30s. net.*

Brown, W illiam. Psychology and Psychotherapy. 
Fourth  edition. Demy 8vo. Pp. viii +260. (London : 
Edward Arnold and Co., 1940.) 12s. 6d. net.*

Chakotin, Serge. The Rape of the Masses : the Psycho­
logy of T otalitarian Political Propaganda. Translated 
from the fifth edition by E. W. I)ick s. Ex. Cr. 8vo. 
Pp. xviii +299. (London : George Routledge and Sons, 
L td., 1940.) 7s. 6d. net.*

H ettinger, J. The U ltra-Perceptive Faculty : an E x­
perimental Investigation. Demy 8vo. Pp. 204. (London : 
R ider and Co., 1940.) 12s. 6d. net.*

Hook, Alfred. The H um an Mind : the Key to  Peace 
and W ar. Demy 8vo. Pp. x  +303. (London : W atts 
and Co., L td ., 1940.) 8s. 6d. net.*

H utton, Isabel Emslie. Mental Disorders in Modern 
Life : an Outline of Hopeful Treatm ent. Cr. 8vo. Pp.
xiii +204. (London : William Heinemann (Medical 
Books), L td., 1940.) 3s. 6d. net.*

Moore, G. E . Proof of an External World. (Annual 
Philosophical Lecture, H enriette H ertz Trust, British 
Academy 1939.) (From the Proceedings of the British 
Academy, Vol. 25.) Roy. 8vo. Pp. 30. (London : Oxford 
U niversity Press, 1940.) 2s. net.*

Myers, Charles S. Shell Shock in France, 1914-18 : 
Based on a W ar Diary. Cr. 8vo. Pp. xi +146. (Cam­
bridge : At the University Press, 1940.) 4s. 6d. net.*

M iscellany
Brown, H . B., and Jones, Sydney. Introductory Applied 

Science : for Junior Technical Schools and Preparatory 
Science Courses in Evening Technical Schools. Vol. 1. 
Cr. 8vo. Pp. vii +208 +ix. (London : Macmillan and 
Co., L td., 1940.) 3s. 6rf.

Crumbaker, Calvin. Organizing and Financing Modern 
Business. Med. 8vo. Pp. x +644. (New York : John 
Wiley and Sons, Inc. ; London : Chapman and Hall, 
L td., 1939.) 22s. 6d. net.*

Feather, N orm an. Lord Rutherford. (‘O.M.’ Series.) 
Cr. 8vo. Pp. x +195 +8 plates. (London, Glasgow and 
Bombay : Blackie and Son, L td., 1940.) 5s. net.* 

Hooper, Sydney E ., Edited by. The Deeper Causes of 
the W ar and its Issues. By W. G. S. Adams, Viscount 
Samuel, Sir R ichard Livingstone, E rnest Barker, Gilbert 
Murray, Very Rev. W. R. Matthews, Sir R ichard Gregory, 
Sir William Beveridge. Cr. 8vo. Pp. 206. (London : 
George Allen and Unwin, L td., 1940.) 5s. net.*

Kurtz, Albert K., and Edgerton, H arold A. Statistical 
D ictionary of Terms and Symbols. Cr. 8vo. Pp. xii +191. 
(New Y ork : John  Wiley and Sons, Inc. ; London : 
Chapman and Hall, L td ., 1939.) 12s. net.*

Lester, Bernard. Applied Economics for Engineers. 
Med. 8vo. Pp. vii +464. (New York : John Wiley and Sons. 
Inc. ; London : Chapman and Hall, L td., 1939.) 24s.net.* 

M eade, J. E . The Economic Basis of a Durable Peace. 
Cr. 8vo. Pp. 192. (London : George Allen and Unwin, 
L td ., 1940.) 6s. net.*

Mess, H enry A. Social Groups in Modern England. 
(Discussion Books, No. 73.) Cr. 8vo. Pp. 168. (London 
and Edinburgh : Thomas Nelson and Sons, L td., 1940.) 
2s. 6d. net.*

Nicholson,M ax. How B ritain’s Resources are Mobilized. 
(Oxford Pam phlets on W orld Affairs, No. 30.) Cr. 8vo. 
Pp. 32. (Oxford : Clarendon Press ; London : Oxford 
U niversity Press, 1940.) 3d. net.*

Richter, Conrad. The Trees. Cr. 8vo. Pp. vi +308. 
(London : Constable and Co., L td., 1940.) 7s. 6d. net.* 

Universities o f the Em pire. The Yearbook of the 
Universities o f th e  Empire, 1940. (Published for the 
Universities Bureau of the B ritish Empire.) Cr. 8vo. 
Pp. xlv +984. (London : G. Bell and Sons, Ltd., 1940.) 
15s. net.*
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W hilst no th ing  very  new  is to  be found  in  these  
pages, th e  reader w ill p ro b ab ly  benefit b y  using  th is  
volum e, m ain ly  because th e  au th o rs  p resen t th e ir  
m a tte r  well, an d  in c iden ta lly  b y  reason  o f th e  good 
practice  w hich is o b ta ined  b y  follow ing a  w ell-know n 
them e in  a  foreign language.

F . I .  G. R .

M e d i c a l  S c i e n c e s

M edical M icrobiology
B y Prof. K en n e th  L . B urdon . P p . x i i+  763. (New 
Y ork : The M acm illan C om pany, 1939.) 18s. 6d. n e t.

T H IS  w ork, w hich is in tended  b o th  for s tu d en ts  
an d  th e ir  teachers, is d iv ided  in to  four p a r ts  

an d  five appendixes. T he first p a r t ,  w hich  deals w ith  
th e  fundam en ta ls o f  m icrobiology, consists o f six teen  
chap te rs, including an  accoun t o f th e  h is to rica l aspects 
o f th e  sub ject, th e  various ty p es  o f m icro-organism s, 
th e ir  classification an d  nom encla tu re , a n d  th e ir  
destruction  b y  physica l an d  chem ical m ethods. T he 
second p a r t  is concerned w ith  th e  lab o ra to ry  s tu d y  
o f m icro-organism s, an d  gives a  descrip tion  o f  th e  
ap p ara tu s , cu ltu re  m edia , iso la tion  o f b ac te ria  an d  
th e  collection o f specim ens for bacterio logical e x ­
am ination . I n  th e  th ird  p a r t ,  w hich deals w ith  
infection a n d  resistance, sources o f infection, m odes 
of sp read  b y  w ater, m ilk  an d  o th e r foods, th e  p a r t  
played b y  insects, n a tu ra l an d  acqu ired  im m un ity , 
vaccine an d  serum  th e rap y , an d  an ap h y lax is  receive 
a tten tio n . In  th e  fo u rth  p a r t  th e  m icrobiology of 
im p o rtan t infectious diseases is s tud ied , including 
te tan u s, d ip h theria , pneum onia, ty p h o id  an d  p a ra ­
typho id  fever, staphylococcus an d  strep tococcus infec­
tions, etc. T he append ixes a re  d evo ted  to  a  com ­
parison o f m etric  a n d  E nglish  scales, formulae for 
th e  p rep a ra tio n  o f m edia, reagen ts a n d  sta in s, 
im p o rtan t im m unological te s ts , classified lists  o f 
references, an d  questions to  w hich th e  answ ers w ill 
be found in th e  foregoing pages.

This com prehensive w ork, w hich is libera lly  illu s­
tra te d . w ill form  a useful handbook  for th e  lab o ra to ry  
w orker an d  clinician alike.

Epidem iology in C ountry  P ractice 
B y D r. W illiam  N orm an  P ickles. P p . v i i i+  110 +  1 
p late . (B risto l : Jo h n  W rig h t an d  Sons, L td . ; 
London : S im pkin M arshall, L td ., 1939.) 7s. Ы . n e t.
r T ~ 'H E  au th o r, who is m edical officer o f  h e a lth  to  

A the  A ysgarth  ru ra l d is tr ic t in  Y orksh ire , is 
in troduced  in  th e  preface b y  P rof. M ajor G reenw ood 
in  allusion to  th e  B risto l physician  an d  epidem iologist 
as “a  second B u d d ” , w hich, as th e  read e r w ill find, is 
a  high, b u t w ell-m erited, com plim ent. D r. P ickles 
n o t only  appeals to  o th er co un try  docto rs to  keep 
records, as he has done for m an y  years , o f  epidem ic 
diseases, b u t also seeks to  aw aken th e  in te rest o f th e  
laym an, whose help in  th is  field he regards as in ­
estim able. The w ork, w hich is rem ark ab ly  readable, 
consists o f a  num ber o f essays, som e o f w hich have 
a lready  been  published  in  various m edical jou rnals, 
dealing w ith  certa in  com m on infectious diseases,

such as influenza, m easles, sca rle t fever, w hooping- 
cough, m um ps an d  ch icken-pox, as w ell a s  less 
com m on infections, such  as Sonne d y sen te ry , p in k  
disease, u n d u la n t fever, epidem ic c a ta rrh a l jaund ice , 
an d  th e  disease variously  know n as epidem ic m yalg ia , 
B ornho lm  disease o r dev il’s g rip , th e  occurrence of 
w hich  in  G rea t B rita in  w as firs t described  b y  D r. 
P ickles.

D ie t in  H ealth  and D isease
E d ite d  b y  Sir H u m p h ry  R o lleston  a n d  D r. A lan A. 
Moncrieff. (P ub lished  on b eh a lf  o f th e  Practitioner.) 
P p . 382. (L ondon : E y re  a n d  S po ttisw oode, L td ., 
1939.) 14s. ne t.

MO R E  th a n  th i r ty  years  have  e lapsed  since th e  
appearance  o f th e  la s t im p o r ta n t B ritish  com ­

pendium  on d ie t, ed ited  b y  th e  la te  D r. G. A. S u th e r­
land , so th a t  a  new  book  on th e  su b jec t w as u rg en tly  
needed. M ost o f th e  a rtic les  in  th e  w ork  h ave  a lready  
been  pub lished  in  th e  Practitioner, b u t  th e y  h av e  been  
rev ised  a n d  a  few new  ones have  been  added . T he book 
con ta in s tw en ty -e ig h t ch ap te rs  co n tr ib u te d  b y  th ir ty -  
tw o specialists . T he ch ap te rs  on d ie t in  h e a lth  deal 
w ith  th e  various form s o f in fan t feeding, d ie t in 
ch ildhood , o ld  age, w in te r an d  sum m er, p regnancy  
an d  la c ta tio n , a n d  in  th e  trop ics , w hile th e  ch ap te rs  
on d ie t in  disease a re  concerned  w ith  sick-room  
m enus a n d  recipes, diseases o f  th e  various system s 
a n d  allerg ic d iseases. A  special c h a p te r  is dev o ted  
to  alcohol, th e  d ie te tic  use  o f w h ich  h a s  been 
g rea tly  reduced  in recen t y ears . T he u p -to -d a te  an d  
p rac tica l adv ice in  w hich  th e  w ork  abounds w ill 
ren d er i t  a  u sefu l h an d b o o k  to  th e  p rac titio n e r 
an d  s tu d en t.

T he  H andicap of D eafness
B y Iren e  R . E w ing  a n d  D r. A lex. W . G. E w ing . 
P p . x +  3 2 8 + 3  p la te s . (L ondon, N ew  Y ork  an d  
T o ron to  : L ongm ans, G reen a n d  Co., L td ., 1938.) 
12s. 6d. n e t.

T H IS  book con ta in s a  un ique  reco rd  o f  experience 
in  a  p a rtic u la rly  a rd u o u s  field o f social science, 

an d  is likely  indeed to  fulfil th e  a im s o f its  au th o rs  
to  p rov ide  a  w ork ing  source o f in fo rm atio n  alike  for 
th e  d e a f an d  th o se  w ho serve th e m . T he difficulties 
w hich  b ese t th e  m an ag em en t o f th e  d e a f  a re  d ea lt 
w ith  in  a  m an n er conno ting  w ide know ledge an d  
techn ica l com petence, a n d  th e  lessons to  be learned  
are  b o th  v a lu ab le  a n d  c lea rly  defined. P a rtic u la r ly  
s trik in g  a re  th e  figures show ing th e  tim e  w asted  in 
chronic deafness in  a d u lts  before th e  in itia tio n  o f 
lip  read ing , its  im p o rtan ce  in  re in forcing  a n y  hearing  
a id , a n d  th e  h igh  p ercen tage  o f deafened  a d u lts  who 
can  be considerab ly  a ss is ted  b y  m odern  e lec trica l 
ap p a ra tu s .

T he sections dealing  w ith  th e  m easu rem en t o f 
deafness a re  em in en tly  sound . In te llig ib ility  o f 
speech is v e ry  p ro p erly  m ad e  th e  basic te s t ,  a n d  th e  
review er p a r tic u la r ly  w elcom es th e  em phasis la id  
upon  th e  necessity  in  such  te s ts  o f exclud ing  th e  
influence o f co n tex t. T he m e th o d  a d o p te d  o f nonsense 
sy llab les is p ro b ab ly  th e  b es t ava ilab le , b u t  m ore 
em phasis m ig h t h ave  been la id  upon  th e  necessity
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fo r h igh ly  tra in e d  personnel fo r its  successful ap p li­
ca tio n  ; a n d  th e re  seem s li tt le  reason  w hy  th is  in  
its  tu r n  shou ld  n o t in  due  course be p laced  up o n  an  
e lec trica l basis . Some lack  o f accord  betw een  pu re  
tone  th re sh o ld  te s ts  an d  in te llig ib ility  in  th e  earlie r 
stages o f deafness is recognized an d  accords w ith  th e  
m ore em pirica l o bserva tions o f clin icians. One of 
th e  b es t c h ap te rs  is th a t  w hich  describes deafness 
a n d  its  recogn ition  in  th e  young  ch ild . T he influence 
o f  M r. T . S. L i t t le r ’s tech n ica l co n tr ib u tio n s  is 
ap p a re n t th ro u g h o u t th is  book  a n d  is freq u en tly  
acknow ledged b y  its  a u th o rs . C. S. H .

B iography o f the U nb o rn
B y  M arg a re t Shea G ilbert. P p . x  +  132. (L ondon  : 
J o h n  M u rray , 1939.) 5s. n e t.
H p H T S  little  book su rveys in  sim ple language th e  

-I developm ent o f th e  h u m a n  em bryo  d u ring  its  
n ine  m o n th s o f in tra -u te rin e  life. F e rtiliza tio n , th e  
role o f th e  sex chrom osom es, th e  genesis o f tw ins an d  
th e  occurrence o f m alfo rm ations a re  also briefly  d ea lt 
w ith . T he descrip tions a re  illu s tra te d  w ith  num erous 
d iag ram s w hich c learly  d ep ic t th e  changes th a t  occur 
as  g row th  proceeds from  m o n th  to  m o n th .

T he book  gives a n  accu ra te  su m m ary  o f th e  sub jec t, 
b u t  is scarce ly  ad v an ced  enough  or sufficiently 
scientific fo r th e  s tu d e n t o r m ed ical p rac titio n e r. 
F o r  th e  lay m an  w ho is in te re s ted  in  th e  sub jec t, an d  
fo r w hom  i t  is p rim arily  in ten d ed , i t  can  be recom ­
m ended .

M e t a l l u r g y

M etallu rgy  for Engineers
B y E . C. R o llason . P p . v i i i+  272. (L o n d o n : E dw ard  
A rno ld  an d  Co., 1939.) 1 0 s .n e t.

N O w ords are  w asted  in  th is  book, th e  pu rchaser 
o f  w hich receives ab o u t seven h u n d red  per 

penny , to g e th e r w ith  som e 150 illu s tra tio n s , including 
m an y  clever d iag ram s w hich am p lify  th e  te x t . H ere 
indeed  is va lue  for m oney  w hich no s tu d e n t can 
read ily  ignore. T he  m ost serious critic ism  w hich 
can  be m ade  o f th e  book is th a t  it  is to o  concise and  
m a y  encourage ‘c ram m ing ’. A lth o u g h  th e  p reface 
ind ica tes  th a t  th e  book  is in ten d ed  for use in  con ­
ju n c tio n  w ith  a  teacher, th is  does n o t absolve th e  
a u th o r  from  responsib ility , an d  one w ould  like to  see, 
in  th e  n e x t ed ition , few er s ta te m e n ts  o f fa c t an d  
m ore ex p lan a tio n s  o f basic princip les.

P ractical M icroscopical M etallography
B y  D r. R ic h a rd  H e n ry  G reaves an d  H aro ld  W righ ton . 
T h ird  ed itio n , rev ised  an d  en larged . P p . xi +  272 +  60 
p la tes . (L ondon  : C hapm an  a n d  H a ll, L td ., 1939.) 
18s. n e t.

A  D IS T IN G U IS H E D  research  m e ta llu rg is t collab" 
o ra te d  w ith  a  v irtu o so  o f th e  m eta llog raph ic  

m icroscope to  p roduce , in  1924, th e  firs t ed ition  o f th is 
book. I t  h as  becom e th e  s ta n d a rd  w ork on th e  su b ­
je c t, a n d  one tu rn s  from  th e  second ed ition  w ith  a  
tinge  o f reg re t, to  g ree t th e  new  friend . T he au th o rs  
still refuse to  call i t  a  tex t-b o o k , a lth o u g h  it  is fa r

m ore  th a n  a  series o f  an n o ta te d  photom icrographs. 
M any o f  these  are , as in th e  prev ious editions, superb, 
an d  m o s t o f  th e m  are  excellent : one or tw o p erm it 
th e  average m eta llog rapher to  regain  h is self-respect, 
a t  lea s t for a  m o m e n t. ' T he  descrip tions o f technique 
a re  even  m ore ex tensive an d  th e  p rac tica l h in ts  on 
low -pow er w ork  a re  p a rticu la rly  welcome. D is­
cussion o f th e  ‘a u s te m p e r’ process, photom icrographs 
o f  ty p ic a l d is in teg ra tion -p roo f 18-8 st eels, an d  p a r ­
ticu la rs  o f th e  elec tro ly tic  cyanide e tch  for p rec ip ita ted  
carb ides, m ig h t be included  w ith  ad v an tag e  in th e  
n e x t ed ition .

M i s c e l l a n y

T he G row th  of Science
A n  O utline H is to ry . B y  A. P . R o ssite r. (Published 
for th e  O rthological In s titu te .)  P p . 372. (London : 
S ir Isaac  P itm a n  an d  Sons, L td ., 1939.) 5s. net.

T H IS  litt le  book  w ill p rove v ery  useful from  
m an y  po in ts  o f view . I t  gives an  au th o rita tiv e  

accoun t o f th e  lead ing  stages o f th e  h is to ry  o f  science. 
T hen  it  connects th e  various fields o f science in  a  w ay 
w hich helps th e  read e r to  u n d e rs tan d  th e  u n ity  o f its  
developm ent. M oreover, i t  gives a  sh o rt exp lana tion  
o f th e  n o tions involved in  th e  problem s discussed. 
F in a lly , i t  gives a  good illu s tra tio n  of w h a t can  
be  done in  th is  field b y  a  judicious use of Basic 
E ng lish . C ontroversial issues a re  w isely avoided ; 
an d  as th e  book  is sh o rt, one feels less th e  m onotony 
o f  th e  basic vocabu la ry  a n d  sy n tax  ab ly  used by 
th e  au th o r . I n  itself, th is  w ork is a n  excellent 
po p u la r in tro d u c tio n  to  th e  h is to ry  o f science.

T he  L anguage o f G esture
B y  D r. M acdonald  C ritchley . P p . 128. (London : 
E d w ard  A rno ld  an d  Co., 1939.) 5s. n e t.

AS s tu d e n ts  o f h u m an  speech s till co n cen tra te  
p rim a rily  on its  sounds ra th e r  th a n  on th e  

m uscu lar m ovem ents w hich produce th em , it is well 
th a t  specia lists  like D r. M acdonald  C ritchley  should 
in te rvene . H e  h as b ro u g h t toge ther, in  124 pages, a 
la rger volum e of va lu ab le  m a te ria l th a n  has so far 
been  availab le . I t  is su rprising , how ever, th a t  though  
th e  a u th o r  p ay s  g re a t a tte n tio n  to  gestu re  language— 
includ ing  copious references to  th e  sca tte red  lite ra tu re  
on th e  sub jec t—h e  does n o t m en tion  D arw in ’s 
observation  on th e  sy m p a th y  o f m ovem ent betw een 
m a n ’s h an d  an d  m o u th , w hich constitu tes  th e  fu n d a ­
m en ta l link  betw een  p rim itive  descrip tive gesture 
an d  th e  significant m o u th  m ovem ents o f speech. 
N or does he c lea rly  define th e  difference betw een 
in s tinc tive  pan tom im e— such as th a t  o f th e  born  
d ea f—w hich  describes even ts as a  whole, an d  th e  
acqu ired  sign languages— such as th a t  o f th e  R ed 
In d ian s— in  w hich each  sign s tan d s for a  separate  
u n it  o f th o u g h t, eq u iv a len t to  a  ‘w ord’. The 
orig in  o f these  u n its  o f th o u g h t deserves thorough  
investiga tion .

T he reference to  A rm enian  sign language (p. 50) 
needs correction . T he language is u sed  exclusively 
b y  w om en—n o t b y  m en . The descrip tions o f hand
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gestures m igh t have been m ade easier ; “ p ro n a te d ” , 
“ad duc ted” , e tc ., w ill be u n fam ilia r te rm s  to  m an y  
of th e  w ide public b y  w hom  th is  excellen t li t t le  book 
should be read .

L and  D rainage and  Reclam ation
By Prof. Q uincy C laude A yres an d  P ro f. D aniels 
Scoates. (M cGraw -H ill P ub lica tio n s in A gricu ltu ra l 
E ngineering.) Second ed itio n . P p . x i +  496. (New 
Y ork  an d  L ondon : M cG raw -H ill B ook Co. In c ., 
1939.) 26s.

TH IS  w ork is o f th e  n a tu re  o f a  tex t-b o o k  a n d  as 
such is p a rticu la rly  designed for A m erican S ta te  

colleges, in  th a t  th e  usual p rob lem s associa ted  w ith  
each sub jec t a re  asked  a t  th e  en d  o f each  ch ap te r. 
Survey w ith  levelling is ta u g h t a n d  th e n  th e  techn ique  
of draw ing, th e  open d itc h  m e th o d  an d  th e  use o f 
e a rth  dam s being especially  carefu lly  exp lained . L an d  
clearing by  grazing, c u ttin g  a n d  b u rn in g  encourages 
soil erosion w hich has to  be con tro lled . T h is leads 
to  th e  consideration  of th e  te rrac in g  o f fields an d  th e  
use of check dam s in  gullies. F in a lly , sub-surface 
dra in ing  is considered, an d  th e  use o f m echan ical 
m eans in  th e  c u ttin g  o f th e  necessary  tren ch es  for 
d ra in  pipes. W here th e re  a re  w ide a reas  o f sim ilar lan d  
as in  Iow a an d  T exas th e  m ethods recom m ended  can  
be applied . In  G reat B rita in , w ith  its  m uch  g rea te r 
varia tio n  in  top o g rap h y  an d  g eo log /, th is  book  w ill 
only be helpful in  suggesting  m ethods, th e  considera­
tion  o f th e  dra inage  o f each  fa rm  being  a  litt le  
research  o f its  own.

Begin H ere
A W ar-T im e E ssay . B y  D o ro th y  L . Sayers. P p . 160. 
(London : V ictor G ollancz, L td ., 1940.) 6s. n e t.

MISS D O R O T H Y  L. SA Y E R S, fo r th e  m om en t 
b reak ing  free from  h e r  p re-occupations w ith  

th e  w riting  o f de tec tive  sto ries a n d  th e  d ram a , h a s  p re ­
sen ted  h e r num erous public w ith  a  W ar-tim e  essay . 
H er som ew hat c ry p tic  title  expresses h e r firm  convic­
tion  th a t  now an d  n o t th e  end of th e  W a r is th e  tim e  for 
pondering an d  p lann ing  th e  po st-W ar w orld  in w hich 
we a re  to  em erge from  th e  p re sen t struggle . H e r 
vigorous call for co n stru c tiv e  th in k in g  on  th e  p a r t  
of th e  average citizen  for w hom  she w rites  is based , 
as befits so in fo rm ed  a  s tu d e n t o f th e  m ed ieval 
w orld, upon  a n  acu te  ana ly s is o f th e  m a in  cu rren ts  
of th o u g h t a n d  em otion  w hich co n tr ib u ted  to  m ak ing  
E urope of th e  M iddle A ges som eth ing  of a  h om o­
geneous whole. Possib ly  th e re  is a  tendency  in  a 
ce rta in  group o f w rite rs  on h is to rica l top ics to  over­
stress th is  u n ity . B e th a t  a s  i t  m ay , Miss Sayers 
recognizes th a t  th e  rev iva l o f learn ing  a n d  th e  g row th  
of th e  sp irit o f in q u iry  m ade im possible a  re tu rn  to  
th a t  u n ity  o f th o u g h t an d  em otion , w ith  all its  
im plications a s  a  condition  of peaceful re la tions 
am ong th e  people of E u rope . I t  is th e  business o f 
constructive th in k in g  to  a rriv e  a t  a  form  of re la tio n  in  
m odern  civ ilization  w hich in  liRe m an n er w ill b ring  
ab o u t n o t a  s ta tic , b u t a  dynam ic, cond ition  of peace. 
Miss Sayers is em phatic  in  p o in ting  o u t th a t  th is  is to  
be achieved n o t by  consideration  o f th e  requ irem en ts  
o f ‘economic m a n ’ or psychological considerations

b u t on ly  o f th e  w hole n a tu re  o f m a n  in  w hich  th e  
p a r t  o f em o tion  as well as reason  a tta in s  free p lay .

U ses o f L ac
B y  D r. H . K . Sen an d  S. R an g a n a th a n . P p . 7 9 + 2 0  
p la tes. (N am kum  : In d ia n  L ac R esearch  In s ti tu te ,  
1939.) 1.4 rupees.

T H IS  little  book  is in tended  p rim arily  to  in te rest 
In d ia n  m an u fac tu re rs  an d  in d u s tria lis ts  as 

p o ten tia l u sers o f lac a n d  shellac. T he au th o rs  p o in t 
o u t th a t  since th e  consum ption  of lac in  In d ia  is 
only  2 -3  p e r cen t o f th e  ex p o rted  am o u n t, th e re  
shou ld  be considerab le  room  for expansion  in  th a t  
co u n try . T he book , how ever, shou ld  h ave  a  defin ite 
appeal to  th e  average  reader, seeking know ledge o f 
th e  orig in  an d  uses o f th is  un iq u e  n a tu ra l resin . 
M any o f th e  m ore im p o rta n t ap p lica tions o f th is  
raw  m a te ria l a re  b riefly  described  a n d  th e re  a re  
num erous p rac tica l recipes.

A m ong th e  large am o u n t o f d a ta  g iven, th e  tab le  
(p. 15) show ing th e  ex p o rt figures for th e  p a s t tw e n ty  
years is o f  p a rtic u la r  in te re s t inasm uch as i t  dem on­
s tra te s  th a t  lac is m ore th a n  ho ld ing  its  ow n in face 
o f com petitive  sy n th e tic  resins.

T he book is a ttra c tiv e ly  p rin te d  w ith  w ell-defined 
headings an d  sections, a n d  am p ly  il lu s tra te d  by  
num erous pho to g rap h s show ing th e  d iverse uses o f 
shellac a n d  its  com m ercial p ro d u c ts . T he c la r ity  o f 
som e o f th e  illu s tra tions , how ever, ap p ears  to  have  
suffered in  rep roduc tion .

P h i l o s o p h y  a n d  P s y c h o l o g y

T he S tru c tu re  of A risto telian  Logic
B y P rof. Ja m e s  W ilk in son  M iller. (Psyche M ono­
graphs, N o. 11.) P p . 97. (L o n d o n : K egan  P au l 
a n d  Co., L td ., 1938.) 10s. 6d. n e t.

T H E  principal a im  o f th is  able book is to  effect 
th e  reo rgan iza tions req u ired  in  tra d itio n a l logic 

b y  th e  in tro d u c tio n  o f nega tive  te rm s, w hich  occurred  
techn ica lly  d u rin g  la s t cen tu ry  ; a n d  also to  g ive a  
rigorous p re sen ta tio n  o f tra d it io n a l logic as con ­
ta in in g  negative  te rm s.

T he form er ana ly s is o f  A ris to te lian  logic g iven by  
th e  a u th o r  in troduces new  defin itions, p o s tu la te s  
a n d  d is tinc tions necess ita ted  b y  th e  sym boliza tion  o f 
th e  system . T h is fo rm aliza tion  m akes tra d itio n a l 
logic look m u ch  poorer th a n  th e  so-called recen t 
generalizations o f th e  sub jec t. I t  could  scarcely  be 
o therw ise ; for th is  tr e a tm e n t o f th e  A ris to te lian  
system  tak es , so to  speak , a ll th e  b lood  o u t o f it. 
I t  is n o t its  m ere fo rm aliza tion  th a t  gives an  in ­
feren tia l necessity  to  th is  sy s tem  ; b u t also an d  
m ain ly  its  ontological a n d  q u a lita tiv e  background . 
One w ith o u t th e  o th e r gives a n  u n fa ir  p ic tu re  of 
tra d itio n a l logic, especially  as th e  a u th o r  o f th e  book 
assum es w ith o u t p ro o f th a t  th e  fu n d am en ta l princip les 
o f A ris to te lian  logic are  less general th a n  those  of 
m odern  m a th em a tica l logic. As i t  is, how ever, th e  
book shou ld  help  to  b u ild  u p  a  m ore sa tis fac to ry  
v a lu a tio n  o f A ris to te lian  logic, p rov ided  one tak es  
in to  accoun t m ost o f  th e  re lev an t su b jec ts  w hich th e  
a u th o r  om its d e libera te ly  in  h is discussion.
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Cosmology
A T ex t for Colleges. B y  P rof. J .  A . M cW illiam s. 
Second rev ised  ed ition . P p . x  +  243. (New Y ork  : 
T he M acm illan  C om pany, 1938.) 9s. ne t. 
rT~'0 m an y  readers th is  book will seem  old-fashioned, 

A w ith  litt le  reference to  th e  techn ica l problem s 
w hich face th e  m odern  scientific w orker. F o r  one 
th in g , th e  b ib liographies g iven a t  th e  en d  o f each 
ch ap te r an d  a t  th e  end  o f th e  book show  a  com plete 
d isregard  o f  th e  recen t techn ica l li te ra tu re  b y  leading 
specialists on m a th em a tica l a n d  physica l theo ry . 
F a th e r  M cW illiam s approaches h is problem s from  a 
scholastic  angle. B u t th e re  is no reason fo r giving 
th e  im pression th a t  scholasticism  is necessarily  
backw ard .

M any readers w ould be in te re sted  to  know  how  th e  
fu n d am en ta l ontological a n d  cosm ological theo ries o f 
scho lastic ism  can  be  in te rp re ted  in  te rm s  o f  m odern  
scientific discoveries ; an d  th is  in te rp re ta tio n  is, no 
d o u b t, possible. T h is book, how ever, is va luab le  in 
suggesting  such an  app roach , p rov id ed  one could  go 
m uch  fu r th e r  th a n  th e  e lem en ta ry  de ta ils  i t  tak es 
in to  accoun t. T he a rg u m en ta tiv e  m e th o d  ad o p ted  
is also refresh ing . As to  th e  con troversial issues 
involved, th e  a u th o r  rep ea ts  th e  classical so lu tions, 
w here he  could  use, w ith  g rea te r effect, exam ples and  
a rg u m en ts  from  recen t scientific discoveries.

P h y s io l o g y

Nahrung und Ernàhrung
A ltb ek an n tes  u n d  N euerfo rsch tes vom  E ssen . Von 
D r. H an s  G latze l. (V erstand liche W issenschaft, 
B an d  39.) P p . v ii +  256. (B erlin  : Ju liu s  Springer, 
1939.) 4.80 gold m arks.

T H E  a u th o r  o f th is  book  se t h im self th e  ta sk  of 
p resen tin g  th e  elem ents o f th e  science o f n u tr itio n  

in  a  m an n er w hich w ou ld  m ake th e m  in tellig ib le to  
ev ery  G erm an citizen . A n  in tro d u c to ry  section  
d iscusses food a n d  n u tr it io n  in  th e  an im al kingdom  
an d  th e  physio logical basis o f  n u tr itio n . D r. G latzel 
th e n  considers th e  com position  a n d  d is tr ib u tio n  of 
th e  foodstuffs w ith in  th e  T h ird  R eich  a n d  th e  
effective m eth o d s o f cond ition ing , p reserv ing  an d  
cooking. T he  ro le o f  th e  sense-organs in  d igestion  is 
a d eq u a te ly  described  an d , in  th e  tr e a tm e n t o f th e  
hygiene o f ea tin g , th e  a u th o r  ta k e s  g re a t pains 
to  em phasize th e  d is tin c tio n  betw een  h unger an d  
ap p e tite . I n  dealing  w ith  food-requirem ents a n d  th e  
v a ria tio n s , th e  effectiveness o f th e  A llied  b lockade 
in  1914—18 receives considerab le  p rom inence, ind ica­
tio n s  being  m ad e  to  suggest th a t  such  a  cond ition  
can  nev er aga in  be possib le in  G erm any . P a r ­
tic u la r  food-fads a n d  d ie te tic  m ethods a re  exam ined  
an d , w here necessary , exposed. I n  a n  excellen t ch ap te r 
th e  a u th o r  discusses th e  significance o f  food an d  
n u tr it io n  in  m y th  a n d  religion. I n  conclusion, 
n u tr it io n  is re la te d  to  th e  social p rob lem , due reg ard  
being  p a id  to  th e  o rg an iza tio n  o f G erm any’s food 
econom y. T he rea l pu rpose  o f th e  book  is revealed  in 
its  la s t sen tence : “ Von den  N ah rungs-w ah l jedes 
einzelnen, von  seinem  g u tem  W illen  u n d  seiner 
E in s ich t h â n g t es a b e r auch  ab , w ie schnell u n d

wie vo llstànd ig  w ir d as grosse Ziel erreichen : 
Deutschlands  N ahrungsfreiheit."

A glossary  a n d  suggestions for fu r th e r read ing  are  
appended , a lth o u g h  th e re  is no index. T . H . H .

The Newer Knowledge Of- Nutrition
B y P rof. E . V. M cCollum, D r. E lsa  O rent-K eiles and  
D r. H a rry  G. D ay . F if th  ed ition , en tire ly  rew ritten . 
P p . ix  +  701. (New Y ork  : T he M acm illan C om pany, 
1939.) 18s. n e t.

I
T  is like m eeting  a n  old a n d  m uch-loved  friend 

a f te r  m an y  years  to  h ave  in  one’s h an d  a  new 
ed ition  o f “M cCollum ” . T h is is th e  fifth  an d  it  
ap p ears  a f te r  a n  in te rv a l o f no  less th a n  te n  years, 
w hich  is a  w hole epoch in  th e  recen t h is to ry  of 
n u tr itio n a l science. I n  its  p rep a ra tio n  P rof. McCollum 
has h a d  th e  assistance o f tw o co llabora to rs, E lsa  
O ren t-K eiles an d  H a rry  G. D ay , an d  I  ra th e r  feel th e  
w ork  has to  a  sligh t e x te n t lost ind iv id u a lity  as a  
resu lt. B u t th a t  is a  sm all fau lt to  find w ith  a  w ork 
th a t  so ab ly  a n d  so ad eq u a te ly  review s th e  w ide 
range o f  h u m an  a n d  an im al n u tr it io n . Indeed , 
in s tead  o f a  sligh t sense o f d isappo in tm en t th a t  th e  
book  has n o t q u ite  th e  ‘p e rso n a lity ’ earlie r ed itions 
h ad , one should  feel v e ry  g ra te fu l th a t  P rof. M cCollum 
an d  his tw o colleagues have  succeeded in producing  a  
li tt le  m ore th a n  six  h u n d red  very  readab le  pages from  
th e ir  su rvey  o f so v a s t a  li te ra tu re . I t  need  scarcely be 
sa id  th a t  th e  w ork  is indispensable to  a ll who wish 
to  keep a b re a s t w ith  n u tr itio n a l science and  its  
app lica tion  to  hu m an  an d  an im al w elfare. B u t Prof. 
M cCollum m u s t realize th a t  hav in g  produced  w hat 
h as  for long been  reg a rd ed  as a  s ta n d a rd  w ork, we shall 
a ll be g rea tly  d isappo in ted  if  we are  obliged to  w ait 
te n  years  for th e  n e x t ed ition . J .  C. D r u m m o n d .

The Physiological Basis of the Art of Singing
B y  H a y d n  H em ery . P p . xviii +  139. (L o n d o n :
H . K . Lewis an d  Co., L td ., 1939.) 10s. 6d. ne t.

SIN G IN G  is w ith o u t question  a n  a r t ,  b u t th ere  
should  be a t  least an  elem ent o f science in th e  

tra in in g  o f singers. T he techn ique em ployed is very 
difficult to  discover from  conversation  w ith  teachers 
o f singing. T he d ifficulty  is p a r t ly  due to  lack o f 
com m on vocabu la ry , an d  too  o ften  also th e  sam e 
w ords a re  used  b y  singers an d  sc ien tis ts  w ith  qu ite  
d ifferen t m eanings.

T he lite ra tu re  o f voice tra in in g  is com paratively  
sm all. T he ‘secre ts’ o f th e  teachers have  been for 
th e  m ost p a r t  passed  dow n b y  w ord  o f m o u th  from  
one genera tion  to  th e  n ex t. Mr. H em ery  has a t ­
te m p te d  to  supp ly  th e  w rit te n  deficiencies in a  w ay 
in  w hich  teachers  o f singing can  learn  m ore o f the  
scientific side o f th e ir  w ork. T he sim ple a n d  clear 
ana tom ica l d iag ram s are  p erhaps th e  m ost valuable 
p a r t  o f th e  book.

F o r th e  scientific read e r th e  book is scarcely 
sa tisfy ing , n ea rly  ev ery  page leav ing  a  num ber of 
queries in  th e  m ind . M oreover, th e  science is 
cu riously  m ixed  w ith  unscientific s ta tem en ts , as, for 
exam ple, in  th e  num bered  cap tions to  one of the 
ch ap te rs , w hich ru n s  th u s  : “Love is unification  a t 
an  em otional level, for it  is im possible to  love and 
be w ise.”

PRINTED IN  GREAT BRITAIN BY FISHER, KNIGHT AND CO., LTD. ST. ALBANS
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ELECTRONIC STRUCTURE
AND

CHEMICAL BINDING
W ith Special Reference to Inorganic Chemistry

By O S C A R  K N E F LE R  R ICE
Associate Professor of Chemistry, University of North Carolina 

511 pages, 9 x 6 ,  illustrated, 33/- net

ESSEN T IA LLY  a discussion of the chemical bond as exemplified in inorganic compounds, this inter­
esting new book has been written with a two-fold purpose :
1. To lay a foundation in atomic physics, of the depth and scope likely to be most useful for 

chemists in general, and capable of being used as an introduction for those who expect to 
specialize more particularly in the field.

2. To classify, on the basis of this foundation, the chemical compounds and to discuss numerous 
problems in chemistry having to do especially with the nature of chemical binding.

The early part of the book gives the student a foundation in atomic theory and chemistry. Here the 
author has steered a middle course between the superficial and the rigorous by presenting enough detail 
to give the student a feeling for the physical meaning of the quantum relationships, sufficient for an under­
standing of the latter part of the book, but avoiding the detailed mathematics and such topics as throw  
no light on the later development.
In the latter part of the book the author presents the application of the general principles to particular 
chemical systems. Here much attention is given to the nature and properties of chemical bonds. The 
general aim of these chapters is to give the student, by discussion and a wealth of illustrations, an 
adequate knowledge of the nature of chemical binding in the various types of compounds, and to show 
what can be done toward an understanding in relatively simple terms of the properties of compounds 
which are generally described in treatises on inorganic chemistry. This latter part of the book is 
strictly up to date. Everything included has received critical analysis and has been correlated with the 
book as a whole.
A  limited number of exercises has been added at the ends of chapters.
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Full-size

LINDEMANN ELECTROMETER
This com pact E lectrom eter possesses high sensitivity, low capacity, and 
a stable zero. The circu lar case is conveniently arranged for m ounting  
on a m icroscope stage. A  com pact projection device can be supplied, 
enabling a  num ber o f persons to  observe the readings sim ultaneously.

T h e  E le c t r o m e t e r  h a s  been  w id e ly  u se d  by  e m in e n t  s c ie n t is t s  in  
c o n n e c t io n  w it h  in v e s t ig a t io n s  o n  th e  a c t io n  o f  th e  c o sm ic  rays.

D e ta il s  a r e  g iv e n  in  L I S T  9 6 1 - N  g la d ly  se n t  o n  re q u e st
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The BARFIT* Wavelength Spectrometer
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duction  of flavour in  bacon  a n d  h a m  (Food In v e s ti­
ga tion  Special R e p o rt N o. 49. “T he F u n c tio n  of 
N itra te , N itr ite , an d  B ac te ria  in  th e  C uring  o f B acon 
an d  H a m ” . H .M . S ta tio n e ry  Office. 9d. n e t) . C uring 
o f p o rk  fo r bacon an d  h am  w as orig inally  a  process 
of d ry  sa lting . Now, th e  p ick le  u sed  is liqu id , an d  
th e  process is su pp lem en ted  b y  in jec ting  th e  p ickle 
in to  th e  tissues of th e  carcass. T he tra d it io n a l 
pickling m ate ria ls— sa lt an d  sa ltp e tre— are  still u sed  
in G reat B rita in , b u t  i t  h as  long b een  know n th a t  th e  
‘cured  co lour’ is due  to  th e  fo rm a tio n  o f n i t r i te  by  
th e  ac tion  of b ac te ria  u p o n  th e  sa ltp e tre . T he n itr i te  
form ed reac ts  w ith  th e  b lood colouring m a tte r  
p resen t to  fo rm  a  special p igm en t, n itroso-hæ m oglobin . 
I t  is show n th a t  a  sa tis fac to ry  E ng lish  bacon  can  be 
m ade b y  using  only  sodium  chloride a n d  sodium  
n itr ite  in  th e  p ickle, a n d  th a t  b a c te ria  an d  n itra te  
a re  n o t essen tia l fo r th e  developm ent o f th e  flavour. 
A v e ry  sm all co n ten t o f free n itr i te , a s  low as te n  
p a rts  p e r m illion in  th e  final p ro d u c t, is sufficient to  
produce a  sa tis fac to ry  flavour a n d  colour. T he re p o r t 
ind icates th e  possib ility  o f recas tin g  th e  p re se n t 
p rac tice  so as to  give th e  cu re r b e t te r  con tro l over 
th e  q u a lity  o f th is  p ro d u c t.

The Stoic
T h e  A pril n u m b er o f th e  Stoic  rep resen ts , n o t th e  

“ fam ed A th en ian  P o rch ” , b u t  Stow e School, w hich, 
s ta r tin g  a t  one o f th e  g re a t houses w hich  flourished  
in  th e  e ig h teen th  cen tu ry , h a s  long since w on its  
w ay to  recognition  on  a  p a r  w ith  o lder founda tions. 
T he school m agazine is one o f th e  b e s t w e h av e  seen, 
including lite ra ry  m a tte r  a s  well as th e  u su a l records 
of ac tiv ities . S tow e is now  responsib le  fo r tw o 
L ondon clubs fo r boys. I t  p roduces its  ow n film s, 
w hich have  d e a lt w ith  severa l classes o f an im als an d  
plant-life , w hile th e  N a tu ra l H is to ry  Society, s ta r te d  
la s t year, keeps a jo u rn a l o f w ork  done w hich is w ell 
spoken of. T he school ev id en tly  en joys m a n y  th ings 
besides th e  n o rm al cu rricu lum . T he  illu s tra tio n s 
m ake a  good show  a n d  include a  lively  “ D eco ra ted  
B lack-ou t Screen” designed b y  a  young  a r t is t .

Earthquakes in  the U n ited  States and  in Italy
O n  S a tu rd ay  an d  S unday , M ay 18 a n d  19, severe 

e a rth q u ak e  shocks w ere experienced  in  th e  so u th ­
w estern  U n ited  S ta tes  a n d  in  I ta ly . I n  th e  U n ited  
S ta tes  eleven shocks w ere fe lt a t  p laces so fa r  a p a r t  as 
800 m iles in  S ou thern  C alifornia an d  A rizona. T he  tow n  
o f Im peria l is rep o rted  in  ru ins, w ith  five people 
killed an d  m an y  in ju red . O wing to  th e  d is ru p tio n  
o f com m unications, fu r th e r  d e ta ils  a re  n o t y e t 
available. T he p lace m ost affected  in  I ta ly  ap p ea rs  
to  have  been San Servo.

O ther R ecent E arthquakes
R e p o r t s  from  th e  seism ological observato ries a t  

Kew  (E ngland) a n d  D e B ü t (H olland) confirm  th a t  
th e re  w ere tw o large ea rth q u ak es  on M ay 4 a n d  one 
on  M ay 5. 'A t  K ew  th e  first com m enced recording 
a t  7h. 35m. 55s. G .M .T. on M ay 4, a n d  th e  ep icen tre  
w as estim a ted  to  be d is ta n t 8,500 k m . T he second 
w as received a t  K ew  a t  21h. 10m. 7s. G.M .T. on  th e

sam e d ay , w ith  a n  e s tim a ted  ep icen tra l d is tance  of 
4,770 k m ., a n d  gave  rise  to  g ro u n d  am p litu d es  o f 
54 [л. T he  th i rd  com m enced  reco rd ing  a t  2h. 16m. 
40s. G .M .T. on M ay 5 a t  K ew , a n d  th e  e s tim a ted  
ep icen tra l d is tance  w as 9,750 k m . These read ings 
h av e  been  confirm ed b y  eq u iv a len t read ings from  
D e B ilt. D r. G. v a n  D y k  is o f th e  op in ion  th a t  th e  
firs t on  M ay 4 o rig in a ted  n e a r  th e  A leu tian  Is lands, 
w hich  h a s  re cen tly  b een  observed  to  be  seism ically  
ac tiv e  ( N a t u r e , M ay 4, p . 701 a n d  earlie r issues) 
a n d  th a t  th e  second  on  M ay 4 m a y  h av e  com e from  
a n  ea s te rly  az im u th .

T he  N igh t Sky in  June
T h e  n ig h ts  a ro u n d  th e  su m m er solstice on  J  u n e  2 1 

a re  sh o rte r  th a n  7£ hou rs  in  th e  la t itu d e  o f L ondon, 
reckoned  from  su n se t to  sunrise  ; exclud ing  tw ilig h t 
(nau tica l) darkness  la s ts  only  a b o u t th re e  hou rs . T he 
m oon is new  on J u n e  6 a n d  fu ll on  J  une 19. V enus, 
w hich  is still a  b rillia n t even ing  s ta r  a t  th e  beg inn ing  
o f th e  m o n th , d raw s ra p id ly  to w ard s th e  su n ’s p lace 
a n d  is a t  in ferio r con junction  on  J u n e  26. M ercury  
is also a n  evening  s ta r  in  co n junc tion  w ith  V enus on 
J u n e  12 a n d  w ith  M ars on  J u n e  17 ; on  J u n e  24 
M ercury  is a t  g re a te s t e longation  (25° east). M ars is 
g e ttin g  less easy  to  see ; i t  is close to  V enus on 
Ju n e  7. J u p i te r  a n d  S a tu rn  a re  b o th  m orn ing  s ta rs , 
th e  fo rm er rising  soon a f te r  lh . 30m. U .T . on Ju n e  16, 
follow ed J  h r. la te r  b y  S a tu rn . A t d u sk  in  m id- 
Ju n e , th e  red  s ta r  A n ta res  is a b o u t so u th . A rc tu ru s 
h as a lread y  sou thed , w hile V ega is som e 3 hou rs 
before  th e  m erid ian . T he conste lla tions, B ootes, 
H ercu les a n d  O phiuchus co n ta in  som e in te re stin g  
double  s ta rs  o f w hich e B ootis (2-8"), Ę B ootis (5-1"), 
a  H ercu lis (4-8") a n d  70 O phiuchi (6 -6") a re  good 
exam ples. B etw een  7) an d  Ç H ercu lis m a y  be g lim psed 
w ith  th e  n a k e d  eye u n d e r  favou rab le  cond itions th e  
g re a t s ta r  c luster, M 13, th e  d is tance  o f w hich  is o f 
th e  o rder 35,000 ligh t y ears . T he o u te r p a r t  o f th e  
c lu s te r can  be reso lved  in to  s ta rs  w ith  a  2£- o r 3-inch 
re frac to r. T he Scorpiid  m eteo rs a re  a t  th e ir  g rea te s t 
frequency  a b o u t J u n e  4, th e ir  ra d ia n t p o in t being 
n o rth , follow ing A n tares .

A nnouncem ents
T h e  E d ito rs  o f N a t u r e  h av e  decided  th a t ,  for th e  

tim e  being, th e  rece ip t o f th e  m an u sc rip t o f co n tr ib u ­
tions can n o t be  acknow ledged. F u rth e rm o re , i t  is  
found  essen tia l to  reduce  th e  n u m b er of proofs se n t 
to  th e  a u th o r  o f co n tr ib u tio n s  su b m itte d  to  one. T h i s  
p ro o f m u s t be  accep ted  as a n  acknow ledgem ent o f 
rece ip t o f th e  copy.

A m o n g  his persona l a ss is tan ts , th e  P rim e  M inister 
has a p p o in te d  P ro f. F . A . L indem ann , F .R .S ., p ro ­
fessor o f ex p e rim en ta l ph ilosophy  in  th e  U n iv e rs ity  
o f O xford, fo r adv ice  concern ing  s ta tis tic s  and  
research .

D r . H . S h a w , keeper in  th e  D e p a rtm e n t o f P hysics 
a n d  G eophysics a t  th e  Science M useum , h a s  been  
ap p o in ted  ac tin g  d irec to r o f  th e  M useum  d u rin g  th e  
absence of B rigad ie r E . E . B . M ackin tosh .
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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 r  “ 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

CORRESPO N D EN TS 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 . 825. C o r r e s p o n d e n t s

ARB IN V IT E D  TO ATTACH SIM ILAR SUM MARIES TO T H E IR  COMMUNICATIONS.

Transformation of Mesotrons into 
Electrons

E v i d e n c e  fo r th e  tran sfo rm a tio n  o f m eso trons in to  
elec trons w as recen tly  rep o r ted  in th ese  co lum ns1. 
T h is w as o b ta in ed  b y  th e  use o f th e  cloud cham ber, 
a n d  consis ted  in  th e  obse rv a tio n  o f a  fa s t e lec tron  
tr a c k  em an a tin g  from  th e  en d  o f th e  tr a c k  o f a  
m eso tron . W h a t ap p ears  to  be a n o th e r in stance  of 
th is  phenom enon  w as recen tly  observed  in  th is  
lab o ra to ry , th o u g h  on  accoun t o f th e  tra c k s  being 
ra th e r  o ld  a n d  accom pan ied  b y  o th e r  old tra c k s  th e  
p h o to g rap h  is n o t as good as th e  earlie r one. A p a rt 
from  a fu r th e r  ind ica tion  o f th e  frequency  o f occur­
rence o f th e  phenom enon , i t  does n o t give a n y  new  
in fo rm ation .

T he p ro b ab ility  o f ca tch in g  a  m eso tro n  com ing to  
th e  end  o f its  range in a  c loud  cham ber, w ith  random  
expansions, is g re a tly  enhanced  if  th e  cham ber is 
large or con ta in s gas a t  a  h igh  p ressu re. I n  th e  
w ork  p rev iously  re p o r te d  a  large cham ber (60 cm . 
d iam ete r, 50 cm . deep) op e ra tin g  a t  a tm ospheric  
p ressu re  w as used. (T his cham ber h as since been 
o p e ra ted  a t  fou r a tm ospheres.) T he  p re sen t tra ck s  
w ere observed  in  a  c loud  cham ber o f m o d era te  
d im ensions (20 cm . d iam ete r, 16 cm . deep) con ta in ing  
a rg o n  a t  80 a tm o sp h ere s. A  d is tan ce  o f  15 cm . in 
th is  cham ber is eq u iv a len t in  stopping-pow er to

ab o u t 2 cm . o f w ate r, o r 16 m etres  o f s tan d a rd  air. 
A ctually  th e  to ta l  len g th  o f tra c k  (old an d  new) of 
cosm ic-ray  partic les observed  u p  to  d a te  in th e  
h igh-pressure cham ber, a n d  in  th e  large cham ber, is 
eq u iva len t to  ab o u t 5 x  10e cm . o f s tan d a rd  air. 
T he observation  in  these  experim en ts o f tw o m esotron - 
ends th u s  corresponds to  4 x  10-7 m eso tron-ends per 
cm . o f cosm ic-ray  tra c k  in  a ir. T he num ber expected  
as th e  re su lt o f th e  slow ing dow n o f fa s t m esotrons 
(cf. ref. 3, p . 210) is equal to  th e  p ro d u c t o f th e  
n u m b er o f  fa s t m eso trons (energy 2 ' , ~  5 x  10® volts) 
p e r u n it  energy  in te rv a l p e r cosm ic-ray partic le , th e  
r a te  o f loss o f energy  in  a ir  b y  fa s t m eso trons (energy 
T ), a n d  th e  decay  fac to r for m esotrons o f energy T  
u n d e r th e  conditions concerned, ~ 3  x 10-4 p e r Mev. 
X 3 x 10-3 M ev. p e r cm . x  0-6 ~ 5 x  10~7 p e r cm . The 

rough  agreem en t w ith  th e  observed frequency, and  
a  sim ilar ag reem ent regard ing  th e  num ber o f 
slow m eso trons observed  in  earlie r w o rk 2 3 ind ica te  
th a t  th e re  is n o t a  v e ry  h igh p ro b ab ility  for th e  
rem oval o f a  m eso tro n  from  th e  cosm ic-ray beam  
b y  som e h ith e rto  unknow n  process, unless th e re  is a  
c rea tio n  o f slow m eso trons w hich h appens to  com ­
p en sa te  rough ly  fo r th e  rem oval o f fa s t ones.

T he pho to g rap h  referred  to  above is reproduced 
in  F ig . 1. A B  a n d  B C  rep resen t th e  tra c k s  concerned. 
T he appearance  of these  is consisten t w ith  a  m esotron 
A B  com ing to  th e  end  of its  range a t  В  an d  tr a n s ­

form ing  in to  a n  e lec tron  B C . T he 
tra ck s  in  th e  neighbourhood  o f В  
show  th a t  th e  illum ination  w as 
fa irly  un ifo rm  in  th a t  region. T h a t 
A B  is th e  tra c k  o f a  slow partic le  
(v c) is show n b y  th e  re la tive  
h igh  den sity  o f ion ization  along it  
as com pared  w ith  BC . I t  m igh t be 
p o in ted  o u t th a t  th e  leng th  of 
dense tra c k  ru les o u t an  electron 
as th e  responsible partic le , since a t  
these  p ressu res a n  e lec tron  is fa s t 
u p  to  th e  la s t few  m illim etres o f its  
range. ( I t  w ill be  no ticed  th a t  a  
tra c k  w hich en te rs  th e  cham ber 
n e a r A  ap p ears  also to  te rm in a te  
in  th e  gas w ith  a  fa in t tra c k  leav ­
ing th e  neighbourhood  o f its  end. 
W hile th is  resem bles a  m esotron  
d is in teg ra tio n  m ore th a n  an y th in g  
seen  in  all th e  o th e r pho tog raphs 
(ab o u t 1,400) th e  conditions n ear 
th e  end  o f th e  tra c k , such as w eak 
illum ination , a re  too  poor to  w ar­
r a n t  an y  inferences. I t  m ay  
possib ly  be th e  tra c k  o f opposite 
sign to  A B ,  sep a ra ted  from  i t  by  
th e  elec tric  field.)

10  cm .
•<-------------------------------------------------->

F ig .  1.

F o r  s t e r e o s c o p i c  v i s i o n ,  t h e  l e f t - h a n d  p h o t o g r a p h  s h o u l d  b e  v i e w e d  
b y  t h e  r i g h t  e y e ,  a n d  v ice  versa .
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5 cm.

F ig .  2.

I t  is o f in te re s t to  consider th e  p ro b ab ility  o f th e  
occurrence o f th e  tra c k s  A B , BÜ  b y  th e  chance 
coincidence o f th e  beginning o f a  fa s t h igh-energy 
tra ck  w ith  th e  end  o f a  h eav y  tra c k . I n  all th e  o th e r 
photographs ta k e n  w ith  th e  h igh-p ressu re  cham ber, 
ab o u t 1 ,200, th e re  is only  one c lea r case o f a  h eav y  
tra c k —p ro b ab ly  a  p ro to n — te rm in a tin g  in  th e  c h a m ­
ber, an d  ab o u t h a lf  a  dozen dou b tfu l cases o f track s, 
no t necessarily  heavy , end ing  or beginning in  th e  
cham ber. E v en  assum ing  th a t  one fa s t tr a c k  s ta r ts  
in  th e  cham ber in  ev ery  p h o to g rap h , w hich is a  
gross over-estim ate , th e  above p ro b ab ility  is th e n  of 
th e  o rder o f 6  x (th ickness o f t r a c k )3 4 -  (volum e of 
illum inated  p a r t  o f cham ber) ~  6 x (0-1  cm .)3 -r 
(132 cm .2 x 5 cm .) ~  10-5. T he correspond ing  u p p e r 
lim it to  th e  p ro b ab ility  o f th e  chance im ita tio n  o f 
th e  exam ple observed  in  th e  large ch am b er rep o rted  
earlie r1, is 1 x (0-04 cm .)3 ~  (402 cm .2 x 12 cm .) ~  
10~8. T he p ro b ab ility  o f b o th  exam ples being a n  
acciden tal coincidence is accord ing ly  m uch  less th a n  
10-13.

A B  is obviously  d is to rted  b y  sca tte r in g , w hile 
b o th  A B  an d  B C  a re  p ro b ab ly  d is to r te d  b y  air- 
m otion an d  b y  th e  electric field (before condensation). 
T heir rad iu s  o f c u rv a tu re  ( ~ 2 5  cm . fo r each) has 
therefo re  no significance o f va lue. I t  m ig h t, how ever, 
be m en tioned  th a t  a  m eso tron  o f th e  sam e range, w ith  
a  m ass one te n th  th a t  o f a  p ro to n , w ould h ave  a n  
overall rad iu s  o f cu rv a tu re  o f ab o u t 50 cm . due to  th e  
m agnetic  field (2,700 gauss) an d  a  n a tu ra l  cu rv a tu re , 
due to  sca tte ring , equal on th e  average  to  ab o u t 
30 cm. (For a  p ro to n  these  w ould  be g rea te r b y  
fac to rs o f ab o u t 5 an d  3 respectively .) I f  th e  elec tron , 
BC, h ad  h a lf  th e  m ass ' -energy o f th e  m eso tron  
( ~  40 M ev.), its  rad ius o f cu rv a tu re  due to  th e  
field w ould  be ab o u t 50 cm ., an d  ab o u t 350 cm . due  
to  sca ttering .

W e reproduce in  F ig . 2 a  p h o tog raph , ta k e n  u n d e r 
th e  sam e conditions as th a t  rep roduced  in  F ig . 1 , 
showing tw o sh arp  tra ck s , w hich is ab o u t th e  average

n u m b er o f sh a rp  tra c k s  p e r  p h o to g rap h . T hese a re  
l i tt le  d is tu rb e d  b y  a ir  m o tion . One is seen to  p roduce  
tw o  fa s t secondary  e lec trons, th e  angles o f p ro jec tio n  
o f w hich  in d ica te  a n  in itia l energy  o f a b o u t 3 M ev., 
co rresponding  to  a  ran g e  o f a b o u t 15 m e tre s  o f a ir  
a t  N .T .P .

E . J .  W i l l i a m s .
G. R .  E v a n s .

U n iv e rs ity  College o f  W ales,
A b e ry s tw y th .

A pril 7.

1 W ill ia m s  a n d  R o b e r ts ,  N a t u r e , 145, 1 02 (1 9 4 0 ).
'W i l l i a m s  a n d  P ic k u p ,  N a t u r e , 141, 68 4  (1 9 3 8 ). 
a W ill ia m s , Proc. Roy. Soc., A, 172, 194 (1 9 3 9 ).

Classical Theory of Point Dipoles
I t  is w ell know n th a t  a  lim it to  th e  v a lid ity  o f 

q u a n tu m  m echanics is se t b y  its  neg lec t o f th e  
effects o f ra d ia tio n  dam p ing , a n d  a n  in d ica tio n  as 
to  w here th is  lim it occurs is g iven in  e lec tron  th e o ry  
b y  th e  classical eq u a tio n  o f L o ren tz , w hich tak es  
rad ia tio n  d am p ing  in to  accoun t. N ow  th e  in te r ­
ac tio n  o f th e  m eson  field  w ith  a  n eu tro n  or p ro to n  
con ta in s  a n  exp lic it d ipo le  te rm , a n d  th is  leads to  
sca tte r in g  cross-sections fo r m esons w hich increase 
q u ad ra tic a lly  w ith  th e  energy . A  classical tre a tm e n t 
o f ra d ia tio n  dam ping  fo r a  d ipole w ould  th u s  give 
u s th e  lim its  o f th e  q u a n tu m  th e o ry  due  to  neg lec t 
o f  th is  fac to r. A  n o n -re la tiv is tic  a t te m p t h a s  a lread y  
been  m ad e  b y  H eisen b erg 1 fo r a  d ipole o f  fin ite 
ex tension , b u t h is  re su lts  even  in  th e  lim it o f  a  p o in t 
d ipole do n o t ag ree  w ith  ours. W e believe th a t  th is  
is because th e  u su a l m e th o d  o f ca lcu la tion  w hich he 
follows is in co n sis ten t w ith  th e  th e o ry  o f re la tiv ity , 
for w hereas th e  re ta rd a tio n  o f th e  field is ta k e n  in to  
accoun t, d ifferen t p a r ts  o f th e  d ipole a re  assum ed 
to  m ove in s tan tan eo u sly  in  phase.

T he m e th o d  u sed  b y  D ira c 2 for a  p o in t e lec tron , 
a n d  b y  m e3 in  th e  classical th e o ry  o f m esons, h a s  been  
ex ten d e d  for finding th e  ex ac t classical re la tiv is tic  
eq u a tio n s fo r th e  m o tion  o f  a  po in t-d ipo le  described  
b y  a  six -vecto r S tiv.

I t  w ill be  show n in  a  p ap e r w ith  Corben th a t  th e  
flow o f energy  a n d  m o m en tu m  o u t o f a  w o rld -tu b e  
o f rad iu s  e su rround ing  th e  w orld-line o f th e  dipole 
con ta in s  c e rta in  te rm s  w hich te n d  to  in fin ity  as s ->  0 , 
b u t th e se  a re  a ll p erfec t d ifferen tia ls, an d  hence m ay  
be su b tra c te d  as in  th e  prev ious papers . T he flow 
o f total an g u la r m o m en tu m  o u t o f  th e  tu b e  (including 
th e  orbital angular m omentum)*  con ta in s  sim ilar 
s ingu la r te rm s, b u t these  a re  also p erfec t d ifferen tials 
a n d  m ay  be su b tra c te d  a s  before ( th e  ca lcu la tion  of 
th e  singu la r te rm s  is en tire ly  due to  D r. H . C. Corben). 
T hus com plete ly  defin ite eq u a tio n s  free from  sin g u ­
la rities  can  be found  fo r th e  ro ta tio n  a n d  tra n s la tio n  
o f a  p o in t dipole.

U sing  th ese  re su lts , I  h ave  been  ab le  to  show  th e  
follow ing :

T he charge </, an d  dipole m om en t g.L a re  in d ep en d en t 
co n stan ts , a n d  th e  m ass M  a n d  an g u la r m om en tum  
o f th e  sp in  I  also ap p ea r as independent a n d  a rb i tra ry  
co n s tan ts  in  th e  eq u a tio n s. F u r th e r , i t  is also tru e  
in th e  special case S ,,v v v =  0 (vv is th e  4-velocity  of 
th e  d ipole), w here th e  dipole is a lw ays a  p u re  m a g ­
n e tic  d ipo le  in  th e  sy s tem  in  w hich i t  has no  t r a n s ­
la tio n a l m otion . T h is  is in  defin ite  d isag reem en t w ith  
a  p ap e r b y  K ra m e rs6 in  w hich a  re la tio n  betw een  
th e  fou r co n s tan ts  w as deduced .
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T he case w here S^vV" is v a riab le  can  be tre a te d  
q u ite  co n sis ten tly , a n d  i f  rad ia tio n  d am p ing  be 
neg lec ted , is m a th em a tica lly  sim pler th a n  th e  case 
S ftvV  =  0. B u t w hen  ra d ia tio n  dam p in g  is ta k e n  in to  
acco u n t, th e  fo rm er is v a s tly  m ore  com plica ted  th a n  
th e  la t te r . I t  is sa tis fac to ry  to  find th a t  it  is th e  sim pler 
case w hich is th e  o n ly  one to  occur in  N a tu re . T he 
com plete  ro ta tio n a l a n d  tra n s la tio n a l equa tions w hen 
S ftrV  =  0 h av e  a lread y  been  g iven  elsew here" fo r th e  
special case 0, дг +  0.

I n  v iew  o f w h a t h as been  sa id  above, if  we w ish 
to  consider only  th e  ro ta tio n a l m otion  o f th e  dipole, 
w e m ay  le t th e  m ass M  o f th e  dipole te n d  to  infin ity , 
in  w hich case г>/л a n d  its  deriv a tiv es van ish . T he 
ro ta tio n a l eq u a tio n s  th e n  ta k e  on a  p a rticu la rly  
sim ple form , n am ely

H ere  F ),, is th e  ingoing elec trom agnetic  field. T he 
la s t te rm  gives th e  effect o f ra d ia tio n  dam ping .

W ith  th ese  eq u a tio n s, th e  cross-section  fo r th e  
sca tte r in g  o f lig h t o f frequency  и/2тт b y  th e  dipole 
is6

w here 0 is th e  ang le  b e tw een  th e  m agnetic  force o f 
th e  lig h t w ave a n d  th e  ax is  o f th e  m agnetic  dipole. 
F o r  sm all ы th is  becom es

w hich is th e  cross-section  p rev iously  ca lcu la ted  on th e  
q u a n tu m  th e o ry . I t  increases as to2. F o r  large a>, 
how ever, th e  ex ac t cross-section  (1) becom es

a n d  th u s  decreases as <o .
A lthough  (2) is s tr ic t ly  va lid  only  for th e  sca tte r in g  

o f lig h t, i t  m a y  be  u sed  to  g ive an  e s tim a te  o f th e  
sca tte r in g  o f  m eson w aves b y  n eu tro n s , for, as has 
been  show n in a  p rev ious p a p e r3, th e  ex is tence  o f  th e  
fin ite  re s t m ass [x o f th e  m eson on ly  decreases th e  
above cross-section  fo r energies h o  ~  [x, w hile th e  
cross-section  is n o t ap p rec iab ly  a lte re d  fo r hu> jx.

T he  eq u a tio n  (1) a n d  th e  cross-section  (2) show 
th a t  ra d ia tio n  dam p in g  becom es im p o rta n t w hen

P u tt in g  I  =  h f2 fo r a  n e u tro n , a n d  th e  em pirical 
va lue  дг =  gLhhx ([x =  m eson m ass) for th e  m eson 
field, th is  gives

(T he v e lo c ity  o f  lig h t h as been  p u t  equa l to  u n ity .)  
T h u s w e sho u ld  ex p ec t th e  q u a n tu m  th e o ry  o f th e  
m eson n eu tro n  in te rac tio n  to  fail fo r energies h igher 
th a n  2(jt, but th is lim it has really nothing to do w ith  the 
m ass o f the m eson and  merely depends on the em pirical 
m agnitude o f the constants дг and  I .

I t  is in te re s tin g  to  n o te  th a t ,  w hereas fo r th e  
sca tte r in g  o f  n e u tra l m esons b y  n eu tro n s  q u an tu m  
effects do n o t se t in  u n ti l  h a  >  M  (w here M  is th e  
n e u tro n  m ass), th e  q u a n tu m  th e o ry  a lread y  goes 
w rong  for energies h a  2[x d u e  to  neg lec t o f  rad ia tio n  
dam p ing . T hus, co n tra ry  to  w h a t h ap p en s in  elec tron

th a t  is, a t  energies m u ch  low er th a n  137 m , which 
h as been  h ith e r to  supposed.

T h u s o u r th e o ry  show s th a t  a  p roper consideration  
o f ra d ia tio n  d am p ing  au to m atica lly  cu ts  dow n th e  
sca tte r in g  due  to  th e  sp in  te rm , a n d  hence th e re  is 
no n ecess ity  w h a tev e r for th e  ad hoc in tro d u c tio n  of 
h igher sp in  s ta te s  a s  h as  been  done b y  H e itle r7 in a  
re cen t n o te . I n  a  p rev ious p a p e r8 i t  w as show n th a t  
th e  fin ite  m ass o f  th e  m eson  does n o t lead  to  H eisen ­
berg  explosions, an d  o u r p re sen t calcu lations show 
th a t  th e  g2 sp in  in te rac tio n  does n o t give rise to  these 
e ith er.

T he general th e o ry  w ill be  published  elsewhere 
w ith  H . C. C orben w hen  c ircum stances perm it. 
D ifficulties o f com m unication  h ave  p rev en ted  a  jo in t 
pub lica tion  in th e  p resen t instance.

H . J .  B h a b h a .
A t p resen t a t  th e  

In d ia n  In s t i tu te  o f Science,
B angalore .
M arch 17.

1 Heisenberg, Z. Phys., 113, 61-88 (1939).
* Dirac, Proc. Roy. Soc., A, 167, 148-69 (1938).
* B habha, Proc. Roy. Soc., A, 172 , 384-409 (1939).
* B habha, Proc. Indian Acad. Sci., A , 10, 324-332 (1939).
* K ram ers, Physica, 1, 825-28 (1934).
6 Bhabha, Proc. Indian Acad. Sci., A, in the  press.
7 H eitler, N a tu re ,  145, 29-30 (1940).

Anomalous X -R ay Reflections on Laue 
Photographs

Sir С. V. R a m a n  a n d  P . N ila k a n ta n 1 h av e  described 
a  ty p e  of specu lar X -ra y  reflection  to  be  found  on 
L aue  ph o to g rap h s of d iam ond  ta k e n  w ith  copper 
ra d ia tio n  n o rm al to  a  (111) p lane.

W e w ish to  p o in t o u t th a t  sim ilar effects have 
p rev iously  been  observed  b y  several w orkers2. In  
som e o f th ese  cases th e  anom alies a re  due to  m ech­
an ica l s tra in  o r to  age-harden ing , b u t these  ex p lana­
tions do n o t ap p ea r to  accoun t fo r a ll th e  observed 
phenom ena , a n d  a  m ore  genera l th e o ry  h as been 
offered b y  G. D . P re s to n 3 in  te rm s  of th e  th e rm a l 
v ib ra tio n s  o f g roups of a to m s. H is pho tog raphs of 
a lum in ium , sod ium  chloride a n d  m agnesium  oxide 
show , in  ad d itio n  to  th e  u su a l L au e  d iag ram , a  p a tte rn  
o f m ore  diffuse spo ts  w hich  a re  g rea tly  enhanced  a t  
h igh tem p e ra tu re s  a n d  rem ain  even  w hen th e  ra d ia ­
tion  is s tr ic tly  m onochrom atized  a n d  th e  L aue 
p a tte rn  h a s  d isappeared .

a  lim it w hich is m u ch  h ig h er th a n  th e  lim it given 
above a t  w hich th e  th e o ry  o f  n uc lea r in te rac tio n  fails.

A n e lec tron  h as no  exp lic it g2 sp in  in te rac tion  w ith  
th e  M axw ell field, b u t i f  th e  above th eo ry  is applicable 
to  its  sp in , th e n  p u tt in g  I  =  Л/2, дг — eft/2 m, we 
should  expec t th e  q u an tu m  th e o ry  o f th e  electron 
to  fail for energies

th eo ry , th e re  is a  region o f energy  2[i <  hw <  M  w here 
th e  classical fo rm ula  (2) w ill be co rrect, b u t th e  
q u a n tu m  fo rm ula  (3) q u ite  w rong.

To ap p ly  th e  sam e fo rm ula  to  th e  sp in  o f th e  
meson a n d  its  in te rac tio n  w ith  electromagnetic fields, 
we p u t I  =  %, дг =  eh /2 (x, a n d  find th a t  th e  qu an tu m  
th e o rv  o f th is  in te rac tio n  shou ld  fail w hen
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X-RAYS ALONG [0001] AXIS. X-RAYS 10° FROM [0001] AXIS. X-RAYS 15° FROM [0001] AXIS.

BENZIL ; UNFILTERED COPPER RADIATION ; 70  MIN. EXPOSURE AT 3*5 CM.

M any L aue pho tog raphs ob ta in ed  in  th is  lab o ra to ry  
over a  period  of years , u sing  d iam ond , sod ium , rock- 
sa lt an d  o th e r com pounds, show  th e  effect ; p e rh ap s 
som e of th e  m o s t beau tifu l a re  those  of benzil, here  
reproduced . I t  is significant th a t  these  anom alous 
p a tte rn s  a re  m u ch  less sensitive to  c ry s ta l m is- 
se ttin g  th a n  a re  th e  o rd in a ry  L au e  d iag ram s. In  
ou r opinion, fu r th e r  experim en ta l evidence is desirab le  
before a n y  th eo ry  can  be  accep ted  as  essen tia lly  
correct.

I .  E . K n a g g s .
K .  L o n s d a l e .
A .  M Ü L L E R .
A. R . U b b e l o h d e .

D avy  F a ra d a y  R esearch  L ab o ra to ry ,
R oyal In s titu tio n , L ondon, W .l.

A pril 30.

1 N a t u r e ,  145 , 667 (1940).
’ Friedrich, Phys. Z ., 14, 1082 (1913). Faxén, Z . Phys., 17, 266 (1923). 

Burgers, Z. Phys., 67, 605 (1931). Andrade and Tsien, Proc. 
Roy. Soc., A, 163, 9 (1937) ; 188, 313 (1938). Guinier, C. R ., 806, 
1641 (1938). W adlund, Phys. Rev., 53, 843 (1938). Zachariasen, 
Phys. Rev., 53, 844 (1938). Preston , N a t u r e ,  143, 76 (1939) ; 
Proc. Phys. Soc., 52, 77 (1940). Zachariasen, Bull. Amer. Phys. 
Soc., 14, 5 (1939). Siegel and  Zachariasen, Bull. Amer. Phys. 
Soc., 14, 5 (1939).

! Proc. Roy. Soc., A, 172, 116 (1939).

Optics of the Artificial Nylon Fibre
T h e  fibrils o f w hich th e  a rtific ia l ‘N y lo n ’ fibre is 

com posed ex h ib it a  rem ark ab ly  h igh double re ­
fraction . A lthough  th e ir  d iam e te r is on ly  ab o u t 
19 (л, th e y  show interference colours o f th e  th ird  order. 
F o r th e  calcu lation  o f th e  double re frac tion  th e ir  
sligh tly  e llip tical cross-section m u s t be ta k e n  in to  
consideration . T he large an d  th e  sm all d iam e te r 
can  easily be m easured  u n d e r th e  m icroscope w ith  
sligh tly  tw is ted  fibrils. T he double  re frac tion  o f th e  
fibrils exam ined am o un ts to  0-060, th e  low er index  n a 
being 1-520 an d  th e  h igher index  ny ab o u t 1-580. 
I t  is su rp ris ing  how  closely these  figures agree w ith

th o se  of silk  fib ro in1 a n d  n a tu ra l  cellulose fib res2 
tab le ). W hen  th e  fibrils a re  s tre tch ed  th e y  p rove  to  
be s tr ik in g ly  p h o to -e lastic  ; th e  re ta rd a tio n  m ay  
increase b y  30 p e r cen t before th e  fibril b reaks.

A . F b e y - W y s s l i n g . 
L a b o ra to ry  of P la n t Physio logy,

F ed e ra l T echn ica l College,
Z urich.

1 Ohara, K ., Sci. Pap. Inst. Phys. Chem. Res. Tokio, 21, 104 (1933). 
! Frey-W yssling and  W uhrm ann, Helv. chim. Acta, 22, 987 (1939).

‘Nylon’ H Silk Ram ie

(ny )D 
(na)D . .

Double refraction

1-580
1-520

1-584
1-529

1-599
1-532

0-060 0-057 0-067

Oxide Films on Alloy Steels
I n  a  recen t com m un ica tion1, T . T o k u m itu  con­

cludes th a t  th e  n a tu ra lly  occu rring  oxide film  on  
sta in less steels is a-(Fe,C r)20 3, a n d  he  bases th is  
conclusion u p o n  th e  fa c t th a t  h ea tin g  th e  n a tu ra l  oxide 
la y e r  to  600° C. fo r one h o u r suffices to  change th e  
elec tron  d iffrac tion  p a tte rn  from  one o f b lu rred  rings 
w hich  can n o t b e  ana ly sed , to  a  w ell-defined p a tte rn  
o f a-(Fe,C r)20 3. T he  c ry s ta llin e  s tru c tu re  ad o p ted  
b y  th e  film  on h ea tin g , how ever, m a y  v e ry  well be 
d ifferen t from  th a t  o f th e  n a tu ra l  oxide, a n d  even  
th e  chem ical com position  m a y  be changed , since, 
un less th e  h ea tin g  is ca rried  o u t in  a n  exceedingly  
good vacu u m  or its  eq u iv a len t, th e  film  m a y  gain  
oxygen, a n d  also, a s  P fe il2 h as  show n in  th e  case of 
th ick  scales, diffusion o f m e ta l a to m s to w ard s th e  
oxide surface occurs a t  h igh  tem p e ra tu re s .

F u rth e rm o re , th e  w ork  o f Ja c k so n  a n d  Q u arre ll3 
show s th a t  w hen  th e  e lec tron  d iffrac tion  exam in a tio n  
o f oxide films is ca rried  o u t a t  room  te m p e ra tu re , th e  
re su lts  a re  a p t  to  be m isleading. T hus, w ith  ‘A rm co’ 
iron  an d  p la in  carbon  stee l specim ens, oxide films 
fo rm ed  a n d  exam ined  a t  te m p e ra tu re s  o f 350°, 600° 
a n d  950° C. gave p a tte rn s  co rresponding  to  F e 30 4, 
FeO  a n d  F e 30 4 respective ly , b u t  on  ex am in a tio n  a t  
room  te m p e ra tu re  all th re e  surfaces gave th e  p a tte rn  
w hich is genera lly  a tt r ib u te d  to  F e 30 4. In d eed , i t  
w as possible to  co rre la te  th e  oxide s tru c tu re  w ith  th e  
te m p e ra tu re  o f fo rm a tio n  b y  using  th e  new  high- 
te m p e ra tu re  techn ique  a n d  to  show , fo r exam ple, 
th a t ,  on  cooling, th e  F e 30 4 fo rm ed  above th e  A 3 
c ritica l p o in t o f th e  m e ta l specim en p assed  th ro u g h  
tw o tran sfo rm atio n s  co rresponding  to  F e 30 4 -=>-FeO 
F e 30 4. I n  v iew  o f th e  p oss ib ility  o f  such  changes 
occurring  in  o th e r  cases, i t  is n o t adv isab le  to  a t ta c h
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too  g re a t a n  im p o rtan ce  to  th e  elec tron  d iffraction  
p a tte rn s  o f oxide film s reco rded  a t  room  tem p era tu re .

R ecen t app lica tio n  of th e  h ig h -tem p era tu re  m eth o d  
of e lec tron  d iffrac tion  to  th in  oxide films form ed on a  
hea t-re sis tin g  stee l o f th e  com position  0-47 p e r cen t 
carbon , 0-72 p e r c en t m anganese , 1-7 p e r  cen t 
silicon, 12-9 p e r c en t n ickel, 13-1 p e r c en t chrom ium  
an d  3 '1  p e r  c en t m olybdenum , h as show n th a t  a t  
te m p e ra tu re s  u p  to  950° C. th e  oxide h a s  a  spinel 
s tru c tu re . T he spinel s tru c tu re  is possessed b y  a 
large n u m b er o f oxides of th e  genera l ty p e  X O .  Y20 3, 
an d  m inera ls  a re  o b ta in ed  in  w hich th e  X  positions on 
th e  la ttic e  a re  sh a red  am ong  tw o o r m ore m eta ls , 
an d  th e re  is also evidence th a t  th e  X  a n d  Y  a to m s 
a re  in te rchangeab le . O nly sm all differences in  la ttic e  
p a ram e te rs  a re  observed  am ong  th e  oxide spinels, 
a n d  i t  seem s, therefo re , th a t  th e  sp inel s tru c tu re  is 
b o th  exceedingly  flexible an d  in h e ren tly  stab le . The 
re la tiv e  in s ta b ility  o f th e  F e 0 .F e 20 3 sp inel on ‘A rm co’ 
iron  m u s t be  reg ard ed  as excep tional a n d  a tt r ib u ta b le  
to  th e  fa c t th a t  b o th  X  an d  F  la ttic e  positions a re  
occupied  b y  a to m s o f th e  sam e m eta l, th u s  m ak ing  
possib le th e  F e 30 4- > F e 0  tran sfo rm atio n . W ith  th e  
m ore  genera l ty p e  o f spinel oxide, con ta in ing  a t  leas t 
tw o d ifferen t m eta ls , a  correspond ing  change is n o t 
possib le, a n d  there fo re  th e  s tru c tu re  should  be stab le  
over a  m u ch  w ider ran g e  o f te m p e ra tu re s . T he oxide 
fo rm ed  on n ickel-chrom ium  alloys h as been  show n to  
have  a  sp inel s tru c tu re  a n d  p ro b a b ly  a  com position  
co rresponding  to  N iO .C r2()3. T here  can  be no d o u b t 
th a t  in  th is  case th e  sp inel affords excellen t p ro ­
tec tio n  ag a in s t fu r th e r  ox id a tio n  a t  h igh  tem p e ra tu re s .

In  v iew  of th e  foregoing, i t  seem s reasonab le  to  
suggest th a t  th e  ox id a tio n  res istance  o f h ea t-resis ting  
steels is la rgely  due  to  th e  fo rm a tio n  of a  stab le  
spinel. P ro v id ed  such  elem en ts as n ickel, ch rom ium  
a n d  a lum in ium  a re  p re sen t in  sufficient q u an titie s , 
th e  spinel s tru c tu re  shou ld  be  stab ilized  a n d  should , 
m oreover, be  ab le  to  accom m odate  a lm o st a n y  m etal 
w hich m a y  be ad d ed  to  th e  steel fo r th e  pu rpose  of 
im prov ing  its  m echan ica l p ro p e rtie s  a t  h igh  te m p e ra ­
tu res . T he absence of la ttic e  changes on h ea tin g  an d  
cooling will p re v e n t easy  access o f oxygen  to  th e  
u n d erly ing  m e ta l surface  a n d  so g rea tly  increase th e  
ox id a tio n  res istance.

A . G . Q t t a r r e l l .
D e p a rtm e n t o f M etallu rgy ,

U n iv e rs ity  o f Sheffield.

1 Tokum itu, T., N a t u r e , 145 , 589 (1940).
2 Pfeil, J .  Iron and Steel Inst., No. 1, 501 (1929).
3 Jackson and  Quarrell, Second R eport o f th e  Alloy Steels Research

Committee, Special R eport No. 24, Section 4, Iron  and  Steel
In s titu te , 1939.

Benzanthrones
I n  a  p rev ious p u b lic a tio n 1 i t  w as s ta te d  th a t ,  

c o n tra ry  to  S chaarschm id t a n d  G eorgeacopol2, th e  
ring  closure o f o -a-naph thy lbenzo ic  ac id  gave a  
m ix tu re  o f m esobenzanthrone a n d  3 : 4-benzfluor- 
enone.

Since th e n , G rieve an d  H e y 3 h av e  re p o r te d  th e  
sam e re su lts  a s  S chaarschm id t a n d  G eorgeacopol2, 
w ith o u t th e  iso la tion  of 3 : 4-benzfluorenone. 1 h a d  
to  re p e a t m y  ex perim en ts  la te r , using  d ifferen t con ­
densing  ag en ts  (con cen tra ted  su lphu ric  acid , p hos­
ph o ru s pen tach lo rid e  follow ed b y  a lum in ium  chloride, 
and  p hospho rus pen tox ide) a t  d ifferen t tem p e ra tu re s , 
I n  none * o f th ese  a tte m p ts , how ever, w as meso- 
b en zan th ro n e  o b ta in ed  free from  3 : 4-benzfluorenone.

T he condensation  o f d iazo tized  m e th y l an th ran ila te  
w ith  a- an d  (i-m e th y ln ap h th a len e4 a t  25° gave, in  a 
poo r y ield , a  m ix tu re  o f acids a n d  o-2 '-m ethy l-l 
nap h thy lbenzo ic  acid  respective ly . T he y ield  w as 
im proved  b y  a lte rin g  th e  cond ition  of th e  reaction .

o-4 '-M ethyl-l '-n ap h thy lbenzo ic  acid  w as easily 
p rep a red  b y  condensing 4-iodo-1 -m ethy lnaph thalene  
w ith  o-iodobenzoic e s te r (cf. B ad d a r an d  W arren 1). 
C yclization  o f th is  acid  gave also a  m ix tu re  of 
1 '-m ethy lm esobenzanthrone an d  2-m ethyl-3  : 4-benz- 
fluorenone.

F a w z y  G h a l i  B a d d a r .
F o u ad  I  U n ivers ity ,

A bbasia , Cairo.
1 B addar and  W arren, J . Çhem. Soc. 401 (1Q38).
2 Schaarschm idt and  Georgeacopol, Ber., 51,1082 (1918).
3 Grieve and  Hey, J . Chem. Soc., 108 (1938).
4 Cf. Heilbron, H ey and  W ilkinson, J .  Chem. Soc., 699 (1938).

Action of Ions on Acetylcholinesterase
R e f e r r i n g  to  th e  p u b lica tio n  o f D . N achm ansohn1, 

we w i3h  to  d irec t a tte n tio n  to  th e  fac t th a t  we 
h av e  prev iously  described2 th e  effect o f d ifferent 
d iv a len t ions on th e  a c tiv ity  o f acety lcholinesterase. 
W e th in k  th a t  fo r som e reason  th is  p a p e r  d id  n o t 
reach  D r. N achm ansohn .

W e h av e  show n th a t  m anganese, m agnesium  and  
calc ium  ions a re  especially  ac tive  ; s tro n tiu m  and  
b a riu m  ions a re  ac tiv e  to  a  less degree. Inh ib ition  
ex perim en ts  w ith  sodium  fluoride, sodium  oxa la te  and  
o th e rs  a n d  th e  op tim al concen tra tion  of C a+  +{M /500) 
fo r re ac tiv a tio n  a f te r  d ialysis, revealed  th e  o u t­
s tan d in g  position  o f calc ium  as a n  a c tiv a to r of 
ace ty lcho linesterase  in  horse  serum . W e agree w ith  
th e  fac t th a t  th e  electric o rgan  of T orpedo  is a  fa r 
b e tte r  enzym e m a te ria l ; b u t horse serum  allowed us 
to  d em o n s tra te  essen tia lly  th e  sam e fac ts  as those 
observed  b y  N achm ansohn , concerning th e  effect of 
d iv a len t ions on th e  ac tiv ity  of acety lcholinesterase.

L. M a s s a r t .
R . D u f a i t .

L a b o ra to ry  o f V e te rin a ry  Physiology,
U n iv e rs ity  o f G hent.

A pril 19.
1 Nachmansohn, D., N a t u r e , 145, 513 (1940).
* Massart, L., and  Dufait, R ., Etizymologia, 6, 282 (1939).

(B y  C a b l e .)

D . N a c h m a n s o h n  c la im s 1 th a t  h is findings concern­
ing  th e  ac tiv a tio n  o f cholinesterase b y  electro ly tes are 
“ in  c o n tra s t” to  ou r resu lts  rep o rted  som e tim e  ago2. 
T his s ta te m e n t is m isleading, a s  h is resu lts  were 
o b ta in ed  u n d er d ifferen t conditions a n d  therefo re  can­
n o t be  com pared  w ith  ours.

T he enzym e p re p a ra tio n  from  th e  electric organ of 
T orpedo  used  in  N ach m an so h n ’s experim en ts appears 
to  h ave  p ro p ertie s  un like  those o f ou r p rep ara tio n  
ob ta in ed  from  horse serum . W hile b o th  p repara tions 
w ill hydro lyse th e  sam e su b s tra te , th e re  a re  indications 
th a t  w e a re  dealing  w ith  d ifferen t enzym e com plexes. 
F o r  exam ple, th e  a c tiv ity  o f th e  serum  p repara tion  
is on ly  sligh tly  d im in ished  b y  dialysis w hile N ach ­
m an so h n ’s p re p a ra tio n  is a lm o st com pletely  in ­
a c tiv a te d  ; fu r th e r , th e  serum  enzym e, in  co n tra st to  
N achm ansohn ’s p rep a ra tio n , m ay  be  tre a te d  w ith 
am m on ium  su lp h a te  as well as ev ap o ra ted  to  dryness 
w ith o u t a n y  loss o f a c tiv ity .



n o . 3682 , M ay 25, 1940 N A T U R E 823

I t  is difficult to  u n d e rs ta n d  w h a t N achm ansohn  
m eans w hen he  says : . th e  enzym e p re p a ra ­
tions . . . o b ta in ed  from  horse se rum  . . . a p ­
p ear to  have  been  less ac tiv e  a n d  o f a  low er degree of 
p u rity  th a n  those  p rev iously  described” (by  N a c h ­
m ansohn), as 1 m gm . o f b o th  enzym e p rep a ra tio n s  
hydrolyses 100  m gm . o f acety lcho line p e r hour.

As po in ted  o u t in  o u r com m unication , th e  effect o f 
added  e lec tro ly tes depends g rea tly  on  th e  con­
cen tra tio n  of th e  su b s tra te , be ing  m uch  m ore  p ro ­
nounced a t  a  low er co ncen tra tion  o f acety lcho line 
(0-025 p e r cen t). W e are  un ab le  to  find a n y  evidence 
th a t  N achm ansohn  h as ca rried  o u t experim en ts 
u nder such  conditions.

W ith o u t know ledge o f ou r w ork , L . M assart an d  
R. D u fa it3 in  J u ly  1939 re p o r te d  th a t  th e y  h ad  
found an  aug m en ta tio n  of cho linesterase a c tiv ity  by  
0-002 m ol. calcium  w hich could be abo lished  b y  
add ition  o f oxala te . T hough  th e y  found  m agnesium  
a n d  m anganese to  a c t in  a  sim ilar w ay  th e y  expressed  
th e  opinion th a t  “ calcium  e s t l’a c tiv a te u r  p h y sio ­
logique de la  choline esterase  du  se ru m ” . As these 
au th o rs  u sed  d ialysed  horse se rum  w ith o u t a n y  
fu r th e r pu rifica tion  in  th e ir  experim en ts, i t  w ould  
app ea r th a t  th e  degree o f p u r ity  o f th e  enzym e does 
n o t affect th e  resu lts . W e h av e  recen tly  rep ea ted  
our experim en ts w ith  a p re p a ra tio n  o f m uch  h igher 
p u rity  (1 m gm . hydro lysing  200 m gm . o f a c e ty l­
choline p e r hour) an d  h ave  found  i t  to  a c t in  ex ac tly  
th e  sam e m an n er as p rev iously  rep o rted  b y  us.

I t  is suggested th a t  th e  ac tiv a tio n  w hich N a c h ­
m ansohn  found  w ith  concen tra tions o f po tassium  a n d  
sodium  as h igh  as 0-1  m ol. is due to  traces  o f b iv a len t 
ions. A ccording to  N achm ansohn ’s ow n experim en ts, 
these io ns ,'if only p resen t as im purities o f th e  o rder o f 
0-01 p e r cen t, w ould a t  leas t p a r t ly  re a c tiv a te  his 
enzym e p rep ara tio n .

B r u n o  M e n d e l .
D o r o t h y  M u n d e l l .
F r i d a  S t r e l i t z . 

D ep a rtm en t o f M edical R esearch ,
B an ting  In s titu te ,

U n iv ers ity  o f T oron to .
M ay 6 .

1 Nachmansohn, ]>., N a t u r e , 145, 513  (1940).
2 Mendel, B., Mundell, D., and  Strelitz, Г ., N a t u r e , 144, 4 7 9  (1 9 3 9 ) .
3 Massart, L., and  D ufait: I!., Enzymologia, 6 , 2 8 2  (1 9 3 9 ).

Connexion between Carbohydrate and 
Potassium Metabolism in the Yeast Cell

W i l l s t â t t e r  a n d  co-w orkers1 h av e  show n th a t  if 
glucose is ad d ed  to  a  suspension o f y e a s t cells, i t  
d isappears from  so lu tion  a n d  is b u ilt u p  in to  a  p o ly ­
saccharide (glycogen), inside th e  y e a s t cells. O nly 
a f te r  th is  (in a b o u t te n  m in u tes  tim e) does th e  
fe rm en ta tio n  begin, as te s ted  by  th e  p roduc tion  of 
carbon  dioxide.

Since i t  w as fo u n d 2 th a t  th e re  a re  in tim a te  con­
nexions betw een  ca rb o h y d ra te  an d  po tassium  m e ta ­
bolism  in  anim als, an d  since i t  is well know n th a t  th e  
ca rb o h y d ra te  m etabolism  of th e  y ea s t cells is in  
m an y  w ays sim ilar to  th a t  of m uscle, we tr ie d  w h eth er 
po tassium  p lays an y  p a r t  ii},the fe rm en ta tio n  of sugar 
b y  th e  y e a s t cell.

T he follow ing experim en ts w ere m ade  w ith  a  20 
p e r cen t y e a s t suspension, an d  th e  figures g iven in  
th e  accom panying  tab le  a re  th e  am o u n ts  o f sugar 
a n d  po tassium  in  5 c.c. o f cen trifuged  fluid. A s can 
be  seen from  th e  tab le  (and  as h as been  rep ea ted ly

found  in  m an y  m ore experim en ts), th e  glucose d is­
ap p ea rs  to  th e  e x te n t o f a b o u t 90 p e r  c en t in  ten  
m in u tes  a n d  a lm o st com plete ly  in  tw e n ty  m inu tes . 
T he fe rm en ta tio n , as te s te d  b y  th e  p ro d u c tio n  o f 
ca rb o n  dioxide, begins in  six  m inu tes , a n d  th e  a m o u n t 
o f ca rb o n  diox ide p roduced  is g iven  betw een  th e  te n th  
and  fifteen th  m inu tes . T hese  figures serve  to  give som e 
ind ica tion  o f th e  in te n s ity  o f th e  fe rm en ta tio n .

C h a n g e s  o f  P o t a s s iu m  a n d  G l u c o s e  i n  a  20  p e r  c e n t  S u s p e n s io n  
o f  Y e a s t

(Glucose added atO  m in. All values a r e  mgm. in 5 c.c. centrifuged fluid.

Time
(minutes) W ith glucose

Same with 
M l2000 

iodoacetic acid

Same with 
M l  300 
NhF

К Glucose К  Glucose К Glucose

0 0-672 33-0 0-686 31-5 0-677 33-1
10 0-196 3-75 0-852 26-2 0-625 29-3
20 0-288 1 -5 0-953 18-1 0-562 20-0
40 0-352 — 1-087 10-8 0-495 11-3
60 0-571 — 1-317 8-7 0-855 1-7

120 0-828 — 1-773 6-2 1-505 —

C 02 produc­
tion  s ta rts 6 mm. 8 min. 8 min.

Q uantity  be­
tween 10-
15 min. 16-2 c.c. 1 -1 c.c. 1 -35 c.c.

O f special in te re s t is th e  beh av io u r o f th e  po tassium , 
w hich is found  to  decrease rap id ly  in  th e  fluid du ring  
th e  firs t te n  m in u tes  w hile su g ar is be ing  ta k e n  in to  
th e  y e a s t cells. W hen  th e  fe rm en ta tio n  o f su g ar in 
th e  cells s ta r ts , th e  p o tass iu m  is lib e ra ted  again  an d  
reaches even  h igher levels th a n  before in  th e  o u te r fluid.

T h is ex p erim en t can  be  re p e a te d  severa l tim es 
w ith  th e  sam e y ea s t suspension  if  glucose is rep ea ted ly  
ad d ed  w hen  th e  p reced ing  dose o f su g a r h as  been  
to ta lly  ferm en ted . I n  ev ery  case p o tass iu m  decreases 
in  th e  flu id  d u ring  th e  u p -ta k e  of glucose an d  increases 
w hen  th e  p ro d u c tio n  o f ca rb o n  diox ide begins.

C ontrol ex p erim en ts  show ed th a t  w hen  no glucose 
is ad d ed  to  th e  fluid, th e  p o tassiu m  rem ains c o n stan t. 
I t  is u n a lte red  b y  changes in  hyd rogen  ion co n cen tra ­
tion , an d  since th e  con cen tra tio n  o f sod ium  in  th e  
fluid rem ains c o n s ta n t d u ring  glucose u p -ta k e  an d  
fe rm en ta tio n , th e  b ehav iou r o f p o tassiu m  ap p ears  to  
be  specific and  n o t due  to  general p e rm eab ility  
changes.

T he ac tio n  o f iodoacetic acid  on th ese  processes w as 
s tu d ied  in  d ifferen t co n cen tra tions. M /2000, as th e  
tab le  show s, re ta rd s  m ark ed ly  th e  u p -ta k e  of glucose 
in to  th e  cells ( th a t  is, th e  po lysaccharide  fo rm ation ) 
so th a t  th is  is incom plete  even  a f te r  a  h u n d red  and 
tw e n ty  m inu tes .

T he sm all q u an titie s  o f glucose w hich  a re  ta k e n  
up  are , how ever, ferm en ted , th e  fe rm en ta tio n  com ­
m encing  a f te r  e igh t m in u tes , b u t  on ly  1- 1  c.c. o f 
ca rbon  diox ide w as p ro d u ced  betw een  th e  te n th  an d  
fifteen th  m inu tes .

T he b ehav iou r o f p o tass iu m  a fte r  iodoacetic  acid  
is m o s t s trik ing . N o d isappearance  o f po tassium  
from  th e  flu id  is seen. T here  is only  a  slig h t increase 
in  p o tassiu m  w hen  th e  fe rm en ta tio n  o f glucose in  th e  
cells begins. T hus iodoacetic  acid  h as in h ib ited  b o th  
th e  u p -ta k e  of glucose b y  th e  y e a s t cells an d  sim u l­
taneously  th e  u p -ta k e  o f po tassium . T he inh ib ition  
o f fe rm en ta tio n  in  th e  cells ap p ea rs  to  be  only  
secondary .

P h lo rrh iz in  h a s  no effect in  co n cen tra tions as h igh 
as M /750, a n d  sod ium  cyan ide  h a s  an  ac tio n  only  
a t  M /300 , w hen  i t  d is tin c tly  re ta rd s  all p rocesses, 
though  to  a  lesser e x te n t th a n  iodoacetic  acid . 
Sodium  fluoride a t  Jlf/300 b ehaved  sim ilarly .
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I t  m a y  be n o te d  th a t  b a k e r’s y e a s t con ta in s ab o u t 
4 m gm . o f p o tassiu m  p e r gm ., o f w hich  a b o u t 15 p e r 
c en t can  be  w ashed  o u t, w hile th e  re s t is re ta in ed . 
A ll experim en ts  w ere m ad e  w ith  y e a s t w hich, a f te r  
w ashing fo r severa l hours , w as in  equ ilib rium  w ith  
suspension  flu id  as regard s po tassium .

T he experim en ts  show  th a t  p o tass iu m  is ta k e n  up  
b y  th e  y e a s t cells sim u ltaneously  w ith  th e  glycogen 
fo rm atio n , a n d  th a t  w ith  th e  b reakdow n  o f glycogen 
i t  is ag a in  lib e ra ted . I t  is a  p ro b ab le  assum ption  
th a t  th is  m o v em en t o f p o ta ss iu m  is connected  w ith  
th e  p ro d u c tio n  o f phosphoric  esters o f th e  sugars as 
in te rm ed ia te  reac tio n s in  th e  p o lym eriza tion  an d  
b reakdow n  of glycogen. T his w ould  agree w ith  ou r 
findings on  th e  role o f p o tassiu m  in ca rb o h y d ra te  
m etabo lism  in  an im a ls2.

A  d e ta iled  re p o r t w ill be p u b lish ed  la te r .
R . P u l v e b .

Physio log ical In s ti tu te ,  F . V e b zAr .
U n iv e rs ity  o f B asle,

Sw itzerland .
A pril 10.

1 W illstiittcr, I t., and Rohdewald, М., Enzymologia, 8 , 1 (1 9 4 0 ).
2 Verzàr, F ., and Somogyi, J .  C., N a t u r e , 144 , 1 014  (1939) ; 145 , 781

(1 9 4 0 ).

Seed Disinfection
C e b t a i n  p ro p r ie ta ry  seed  d is in fec tan ts  a n d  pro- 

tec tiv es w hich co n ta in  o rgano -m ercu ry  com pounds 
a s  th e ir  fung ic idal basis  a re  now  u sed  ex tensively  
fo r d is in fec ting  cereal seed  p rio r to  sow ing. W h en  
co rrec tly  u sed  th e y  g ive a n  excellen t co n tro l o f m an y  
seed-borne diseases, b u t  in  som e circum stances, 
in ju ry  to  th e  g ra in  m a y  re su lt, a n d  i t  is th e  pu rpose  
o f th is  n o te  to  in d ica te  those  cond itions w hich m a y  
lead  to  su ch  in ju ry . T hese m a te ria ls  a re  also used  
fo r tre a tin g  such  seeds a s  peas, sugar-bee t, e tc ., b u t 
th e  observa tions g iven h ere  a re  confined to  cereals.

I n  these  seed d is in fec tan ts , th e  fungicidal s a lt  is 
o ften  a  m em ber o f th e  series R .  H g . X ,  w here H  is 
a  h y d ro ca rb o n  a n d  X  a n  acid ic rad icle . I n  som e cases 
m ix tu re s  o f such  sa lts  a re  used . I n  th is  series th e re  
is a  close re la tio n sh ip  b e tw een  com position  an d  
fungicidal pow er, th e  to x ic ity  decreasing  w ith  th e  
increase o f th e  m olecule o f R .  I n  c e r ta in  circum stances 
such  sa lts  m a y  p roduce  a  ch a rac te ris tic  p h y to c id a l 
effect w hen  th e y  a re  ap p lied  to , a n d  h e ld  b y , th e  
g ra in  in  over-doses. T he  seed  m a y  be k illed  o u tr ig h t 
o r i t  m a y  com m ence to  g e rm in a te  a n d  th e  coleoptile 
to  ap p ea r, b u t  f a r th e r  deve lopm en t is ab n o rm al, 
ch arac te rized  b y  th icken ing  o f th e  tissues o f th e  
coleoptile a n d  s tu n tin g  o f th e  roo ts. P o r te r 1 re p o r ts  
th a t  such  seedlings h ave  th ick en ed  le a f  p rim o rd ia  
w ith  irreg u la r c ren a tio n s a n d  lobes. Cell d iv ision  is 
in h ib ited , th e  ex is ting  cells becom ing en larged  a n d  
m u ltin u c lea te , e ith e r  w ith  sm all nucle i o r w ith  large  
‘g ia n t n u c le i’ w hich  a re  po lyp lo id .

W e h av e  observed  th a t  th e  p r im a ry  ro o ts  a re  
u su a lly  sh o r t a n d  th ickened , th e ir  deve lopm en t being 
a rre s te d  soon a f te r  th e y  em erge. R o o t h a irs  a re  
freq u en tly  ab sen t, a n d  in  th ese  cases th e  sem inal 
ro o ts  a re  u su a lly  d isco loured  b row n .

T yp ically  ab n o rm al seedlings seldom  develop 
fu r th e r , a n d  n e ith e r  th e y  n o r th e  k illed  seeds decay  
rap id ly  in  th e  soil. W e h av e  n o te d  th is  ch arac te ris tic  
in ju ry  b o th  in  la b o ra to ry  te s ts  a n d  in  th e  field an d  
w e h av e  in v es tig a ted  those  cond itions u n d e r w hich i t  
m a y  be  induced . T he  effect o f th ese  d u s t d is in fec tan ts  
u p o n  seed  w hich  h a s  b een  tr e a te d  a n d  th e n  s to red  
u n d e r v a ry in g  cond itions h a s  also  b een  exam ined .

W e h av e  found  th a t  p rov ided  th e  g ra in  shows 
re la tiv e ly  h igh  in itia l germ ination , is o f sound 
physica l cond ition  a n d  is superficially  d ry  w hen 
d u sted  w ith  these  m a te ria ls , th e n  no im m ediate  
in ju ry  to  th e  g ra in  is likely  to  resu lt. I f  such  seed 
h as to  be  sto red , th e n  p rov id ed  i t  is k e p t u n d e r d ry , 
cool conditions, w ith  ad eq u a te  v en tila tio n , i t  is u n ­
likely th a t  a n y  significant loss o f germ ina tion  capacity  
w ill ensue d u ring  severa l m o n th s. W ith  such  well- 
cond itioned  seed i t  is n o t possible to  give an y  
m ark ed ly  excessive doses, as th e  d u st can n o t be re ­
ta in e d  b y  superficially  d ry  seed beyond  a  ce rta in  lim it.

A  fac to r o f som e im portance  ap p ears  to  be th e  
re la tiv e  superficial m o istu re  of th e  seed. I f  such  seed 
is du sted , even  a t  th e  recom m ended  ra te , th a t  p a r t  
of th e  b u lk  o f seed u p o n  w hich  th e  dressing  falls will 
re ta in  excessive q u an titie s . T he subsequen t m ixing 
w ill re su lt in  a  d is tr ib u tio n  th ro u g h o u t th e  b u lk  of a 
p ro p o rtio n  o f heav ily  over-dusted  seeds. These m ay  
be k illed  o r m ay  p roduce  ab n o rm al seedlings, th u s 
resu lting  in  a n  u n even  s ta n d . In te n tio n a l or 
acc iden ta l ap p lica tion  of d u s t to  d am p  seed, a t  ra te s  
h ig h er th a n  those  recom m ended, w ill te n d  to  produce 
m ore m ark ed ly  adverse  resu lts .

In ju ry  m a y  also re su lt if  d ry  a n d  w ell-conditioned 
g ra in  is tr e a te d  a t  n o rm al ra te s  b u t is a fterw ards 
s to red  u n d e r d am p  conditions w ith  poor ven tila tion .

T he m o istu re  co n ten t o f th e  seed (as opposed to  
superficial m oistu re) is a n o th e r fac to r we h ave  in ­
v estig a ted , b u t we h av e  ob ta in ed  little  o r no evidence 
th a t  tr e a te d  seed o f a  m o istu re  co n ten t sligh tly  
above n o rm al suffers a n y  im m ed ia te  an d  serious 
p h y to c id a l effects. P re lim in a ry  observations suggest 
th a t  seed o f h igh  m o istu re  co n ten t w hich h as been 
d u sted  a t  n o rm al ra te s  a n d  th e n  s to red  suffers loss 
o f v ia b ility  to  no g rea te r degree th a n  does un d u sted  
seed o f sim ilar m o istu re  co n ten t.

W .  A. R . D i l l o n  W e s t o n .
School o f A gricu ltu re ,

C am bridge.
С. C. B b e t t .

Official Seed T esting  S ta tion ,
C am bridge.

1 Porter, It. H ., “ R elation of Seed Disinfectants to  Seed Analysis” . 
Proceedings o f the Association o f Official Seed Analysts o f North 
America (1936).

Origin of the Frow Remedy for Acarine 
Disease of Honey Bees

I n  1927, Mr. R . W . P row , o f W ickenby, L incoln­
shire, in tro d u ced  th e  use  o f th e  rem edy  (since know n 
b y  h is nam e) a s  a  cu re  fo r acarine  disease. Mr. Frow  
inform s one o f u s  (A. D . B .) th a t  he  h as no record  of 
th e  orig in  o f th e  fo rm ula , b u t believes th a t  he read  
of i t  in  a  new spaper as a  m eans of com bating  free- 
liv ing  acari.

W e are  anx ious to  tra ce  th e  orig in  o f th e  form ula, 
w hich  is :

N itrobenzene 
Safrol oil .
P e tro l (p referab ly  

‘Sum m er Shell’)
S trood  C ottage, 

B roadbridge  H ea th , 
H orsham , Sussex. 

School o f B eekeeping, 
Seale H ay n e  College, 

N ew ton  A bbo t, D evon.

2 p a r ts  (by  m easure)
1 p a r t

2 p a r ts
A . D .  B e t t s .

D .  M o b l a n d .
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A  Colour Reaction of Diethylstilboestrol 
(4.4 ' dihydroxy-*, P-diethylstilbene)

D o d d s  et a l .1 d iscovered a  series o f non-stero id  
oestrogenic com pounds, 4 .4 '-d ihydroxy-a , (3-diethyl- 
stilbene, o r d iethy lstilbcestro l, being th e  m ost p o te n t 
rep resen ta tiv e  o f th is  series. I n  ad d itio n  to  its  
oestrogenic effect, th is  com pound h a s  o th e r effects 
in  com m on w ith  th e  ste ro id  ty p e  o f cestrogens ; for 
exam ple, i t  opens th e  vag in a  o f in fan tile  ra ts  an d  
mice, i t  s tim u la tes th e  evo lu tion  o f th e  u te ru s  an d  
p reven ts th e  appearance  of ‘c a s tra te ’-cells in th e  
v en tra l p itu ita ry .

Besides these  effects, o th e rs  h av e  been  found , for 
w hich th e  n a tu ra l an d  a rtific ia l cestrogens a re  no 
longer in terchangeable.

M ühlbock2 rep o rted  on  th e  inh ib itio n  o f com b 
grow th b y  th e  sim ultaneous ad m in is tra tio n  o f m ale  
substances w ith  cestrogens. T he n a tu ra l cestrogens 
ac t in  th is  w ay  w hen adm in is te red  subcu taneously  or 
b y  inunction  ; diethylstilbcestro l, how ever, is ac tiv e  
only w hen adm in istered  subcu taneously .

Loeser3 claim s th a t  d ie thy ls tilbcestro l, in  co n tra ­
d is tinc tion  to  n a tu ra l cestrogens, h as  no influence on 
th e  th y ro id  a fte r  in trau te rin e  ap p lica tion . L ev ie4 
an d  G aarenstroom  an d  L evie5 found  th a t  stilbcestro l 
hastens th e  invo lu tion  of ep iphyseal cartilage  m ore 
th a n  œ strone . D uyvené de W it6 observed  no 
lengthening o f th e  ov iposito r o f Rhodeus am arus b y  
stilbcestrol.

These effects m ay  be su itab le  for d iscrim inating  
biologically betw een  a  so lu tion  of n a tu ra l from  one of 
artificial oestrogens, b u t a re  un like ly  to  p rov ide reliab le  
q u a n tita tiv e  in fo rm ation  on m ix tu res  o f th e  tw o su b ­
stances. T he ex ac t estim ation  o f sm all q u an titie s  o f 
diethylstilbcestro l in  so lu tions o f œ strone  or cestradiol 
has now  been  achieved, how ever, b y  m eans of a  
colour reaction .

A ddition  o f a  few  d rops o f a  50 p e r  cen t so lu tion  
of an tim o n y  pen tach lo rid e  to  a  so lu tion  o f a  few

m icrogram s o f stilbcestro l in  chloroform  produces a  
fuchsin -red  colour, w hile in  m ore  co n cen tra ted  
so lu tions a  bo rd eau x -red  p rec ip ita te  is o b ta in ed . 
B y  w arm ing  th e  m ix tu re  th e  reac tio n  becom es m ore 
sensitive  ; 1 у  o f stilboestrol p e r  c .c. o f ch loroform  
can  still be  de tec ted , w hich  am o u n ts  to  a  d ilu tio n  of 
10-6. T he  colour a tta in s  its  m ax im u m  in te n s ity  a f te r  
15 m in . a n d  rem ain s co n s tan t fo r a n o th e r  10-15 m in .

F o r  th e  d e tec tio n  o f stilbcestro l in  a n  oily  so lu tion  
o f  n a tu ra l  cestrogens th e  f a t ty  a n d  unsaponifiab le  
substances m u s t be  rem oved  p rio r to  th e  colorim etric  
assay , because these  substances w ould  p roduce  a 
d a rk  b row n  d isco lo ra tion . A t a  th o u san d  tim es 
h ig h er co n cen tra tion , nam ely , 1 m gm ./c .c ., n a tu ra l 
oestrogenic substances (steroids) p roduce  a  yellow- 
b row n  co loration  w ith  a n tim o n y  p en tach lo ride . T he 
rem oval o f these  s te ro id s from  th e  so lu tion  w ill be 
described  elsew here.

I t  is im p o rta n t to  use alcohol-free chloroform  as a 
so lven t, since in  th e  presence  o f alcohol th e  red  
colour ra p id ly  changes to  b lue-v io le t. F o r  th e  
colorim etric  e s tim a tio n  a  s ta n d a rd  d iethy lstilboestro l 
so lu tion  o f sim ilar s tre n g th  to  th e  unknow n  is used. 
T he colorim etric  a ssay  h as been  successfully  app lied  
to  th e  e s tim a tio n  o f d ie thy lstilbcestro l in  th e  u rine  
a n d  th e  liver o f dogs a f te r  subcu taneous in jec tion  o f 
th e  ho rm one. T he  am o u n ts  found  co lo rim etrica lly  
w ere th e  sam e as those  a scerta in ed  b y  biological 
assay . T he u rine  ex tra c ts  w ere pu rified  before  
ca rry in g  o u t th e  assay .

E .  D i n g e m a n s e . 
P h arm aco -th e rap eu tic  L ab o ra to ry ,

U n iv e rs ity  o f A m ste rd am .
A pril 24.

1 Dodds, E . C., Golberg, Lawson and  Robinson, N a t u r e ,  142, 34 
(1938).

•M ühlbock, О .,«Na t u r e , 143 , 16 0  (1939).
1 Loeser, A., Z. exp. Med., 105, 430 (1939).
4 Levie, L. H ., Thesis, A m sterdam  (1939).
• Gaarenstroom, J . H ., and Levie, L . H ., J .  Endocrin., 1, N0. 4 (1939).
• Duyvené de W it J .  J., K lin. Wochemchr., 1 8 , 1423 (1939).

Points from Foregoing Letters
E . J .  W illiam s a n d  G. R . E v a n s  su b m it p h o to ­

g raphs p rovid ing  fu r th e r  evidence fo r th e  tra n s fo rm a ­
tio n  o f m esotrons in to  electrons, th e  first evidence 
for w hich w as ob tained  a t  th e  sam e lab o ra to ry  a  
sh o rt tim e  ago. T he experim en ts w ere ca rried  o u t 
in  a  h igh-pressure cloud cham ber con ta in ing  a rgon  
a t  a  p ressure o f 80 a tm ospheres.

H . J .  B habha has ex ten d ed  h is classical th eo ry  
of m esons to  include a  tre a tm e n t o f th e  dipole 
m om ent, a n d  shows th a t  all th e  infinities can  be 
rem oved. T he cross-section fo r th e  sca tte r in g  of 
n eu tra l m esons b y  n eu tro n s  ca lcu la ted  from  th is  
th eo ry  agrees w ith  th e  q u a n ta l resu lt, fo r sm all 
energies, b u t is m uch  less th a n  th e  la t te r  fo r h igh  
energies, decreasing  as th e  square  o f th e  energy. 
T he re su lt show s th a t  the" 'theo ry  does n o t lead  to  
H eisenberg  explosions w hen  p ro p er accoun t is ta k e n  
of th e  dam ping  forces.

In  a n o te  on th e  n a tu re  o f oxide films on  alloy  
steels, A. G. Q uarrell criticizes th e  reasoning  on 
w hich T. T o k u m itu  based  h is conclusion th a t  th e

n a tu ra l oxide film  fo rm ed  on sta in less s tee l is 
K-(Fe,Cr)20 3. R ecen t app lica tio n  of th e  h igh  te m ­
p e ra tu re  e lec tron  d iffrac tion  tech n iq u e  leads to  th e  
suggestion  th a t  th e  ox id a tio n  res is tance  o f h ea t-  
res isting  steels m a y  be  due to  th e  fo rm atio n  o f a 
s tab le  sp inel oxide w hich undergoes no  la ttic e  
changes on  h ea tin g  a n d  cooling.

F . G. B ad d a r finds th a t  o -a-naph thy lbenzo ic  acid  
a n d  o-4/-m e th y l-l'-n ap h th y lb en zo ic  acid  g ive on  ring  
closure a  m ix tu re  o f a  b en zan th ro n e  a n d  a  benz- 
fluorenone. In te ra c tio n  betw een  d iazo tized  m e th y l 
a n th ra n ila te  a n d  [3-m ethylnaphthalene gives o-2 '- 
m e th y l- l '-n ap h th y lb en zo ic  acid .

R . P u lv e r a n d  F . V erzâr, in  co n tin u a tio n  o f  th e ir  
ex perim en ts  on th e  role o f po tassium  in ca rb o h y d ra te  
m etabo lism , show  th a t  in  y e a s t cells in ta k e  of 
p o tassiu m  is s im u ltaneous w ith  glycogen fo rm ation , 
a n d  th a t  w ith  th e  b reakdow n  o f glycogen po tassium  
is aga in  libera ted . T his agrees w ith  th e ir  p rev ious 
findings on th e  ro le o f po tassium  in  c a rb o h y d ra te  
m etabo lism  in  an im als .
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Age and Sex in New Guinea Skulls
I n  a  s tu d y  o f  sku lls from  N ew  G uinea, now  in th e  

F ie ld  M useum  o f N a tu ra l H is to ry , Chicago, b y  W . D . 
H am b ly  (A n th rop . Series, 2 5 ,  3, 1940) a tte n tio n  is 
d irec ted  to  c e rta in  conclusions in  reg a rd  to  age an d  
sex  em erg ing  from  c ran iom etric  in v es tig a tio n  o f  th e  
m a te ria l o f 222  sku lls. 28 a re  excluded  a s  juvenile . 
O f th e  rem ainder, 70 a re  fem ale a n d  124 m ale, d is ­
t r ib u te d  in to  so u th e rn  a n d  n o rth e rn  groups. I n  th e  
so u th e rn  group  a  h igh  m o r ta lity  in  b o th  sexes occurs 
in  th e  age-period  20-30 y ears , acco u n tin g  for a b o u t 
46-4 p e r  cen t o f  th e  p o pu la tion . T here  is a  no ticeab le  
decline in  m o r ta lity  a t  th e  age o f 30-40 years , th e  ra te  
fa lling  to  12-5 p e r  cen t, b u t  w ith  a  rise  for 40-45 
years , th o u g h  fo r su rv ivors th e re  is a  fa ir expec tancy  
o f  reach ing  50 y ea rs . A bou t 16-7 p e r cen t fem ales 
a n d  15-8 p e r  cen t m ales p ass  th e  50-year m ark . In  
th e  n o rth e rn  g roup  th e  r a te  in  th e  y ea rs  20-30 is 
h igh , th a t  o f fem ales reach ing  65-4 p e r cen t in  
th e  y ea rs  20-25. F o r  m ales a n d  fem ales to g e th e r 
from  20 to  30 th e  ra te  is 54-3 p e r  cen t. F ro m  30 to  40 
th e  ra te  is 13-8 p e r  cen t, w ith  a  fa ir expec tan cy  o f 
reach ing  50 years . T he su rv iv o rs  o f th is  age n u m b er 
18-8 p e r  cen t. T he ex p lan a tio n  m a y  be  ta k e n  
reasonab ly  a s  th e  m ore dangerous p u rsu its  o f th e  
m en  (w ar a n d  head -h u n tin g ) a n d  th e  ch ild -bearing  of 
th e  w om en in  th e  ea rlie r period . I n  reg a rd  to  d ifferen­
tia tio n  o f  sex  ch a rac te rs  in  th e  c ran ia , m ales have  
g rea te r c ran ia l cap ac ity , a  longer, b ro ad e r skull, a n d  
g rea te r dolichocephaly  th a n  th e  fem ales. T hey  have  
also  g re a te r  c ran ia l h e ig h t, a  longer v e rtic a l a rc  an d  
g rea te r arcs over g labella , oph ryon , a n d  from  nasion  
to  op is th ion  ; b u t  in  th re e  respects, nam ely , nasa l 
index , facial index  a n d  facial ang le , th e  difference 
betw een  m ale  a n d  fem ale p o p u la tio n  is n o t so w ell 
em phasized . C om parison  o f c ran io m etrica l d a ta  from  
E a s t  A frica, A u stra lia , N ew  G uinea, a n d  N ew  B rita in  
suggested  a  considerab le  ad m ix tu re  o f N egro tr a its  
in  th e  Pacific regions. T here  a re  m a th em atica l 
g rounds fo r believ ing  in  th e  p ro b ab ility  th a t  T a s ­
m an ians are  an  A ustralo id-M elanesian  people.

War-time M ortality in London
T h e  issue of th e  Lancet o f A pril 20 con ta ins an  

in te re s tin g  s tu d y  b y  D r. P e rc y  S tocks, m edical 
s ta tis tic a l officer to  th e  R eg istra r-G enera l, o f th e  
m o rta lity  d u ring  th e  firs t seven  m o n th s  o f th e  W ar, 
o r m ore p recisely  from  J u ly  1939 u n til M arch 1940. 
H e  p o in ts  o u t th a t  a  v e ry  su b s ta n tia l sav ing  o f life 
a t  ages u n d e r five y ea rs  w as th e  ch ief ex p lan a tio n  
o f th e  rem ark ab le  fall in  m o r ta lity  from  pneum onia, 
b ronch itis , d iarrhoea a n d  w hooping cough. M oreover, 
th e  expec ted  epidem ic o f m easles d id  n o t ta k e  place. 
A lthough  ch ild ren  of school age d id  n o t benefit from  
school closure a n d  d ispersa l to  th e  sam e e x te n t as 
ch ild ren  o f pre-school age a s  regard s m o rta lity , 
d ea th s  from  d ip h th e ria , m easles a n d  w hooping cough 
san k  to  a  v e ry  low level. O n th e  o th e r h an d , d u ring  
th e  w in te r perio d  young  a d u lts  show ed a  rem ark ab le  
increase in  m o r ta lity  w hich  w as m o s tly  caused  by  
re sp ira to ry  tubercu losis, re sp ira to ry  d iseases (o ther 
th a n  pneum onia) a n d  h e a r t  d iseases, b u t  th e  d ea th s 
from  pneum on ia  d id  n o t increase app rec iab ly  d u ring  
th e  severe w ea th e r. T h ere  w as also a  v e ry  decided

increase in  m o rta lity  am ong ad u lts  over 45 during  
th e  cold w ea th e r o f J a n u a ry  a n d  F eb ru a ry , m ain ly  
due  to  re sp ira to ry  a n d  h e a r t diseases, b u t  th e  p ro ­
p o rtio n a te  increase in  pneum onia  w as m uch  less th a n  
th a t  fo r influenza, b ronch itis  an d  o th e r re sp ira to ry  
diseases. I n  conclusion, D r. Stocks shows th a t  u nder 
b lack -o u t conditions th e  increase in  d ea th s  due to  
th is  cause w as le a s t in  th e  w eeks w hen th e re  w as a 
fu ll m oon a n d  m ost serious du ring  th e  tw o preceding 
w eeks.

Bird Migration and Gonad Development
F r o m  ce rta in  experim en ts, R ow an  concluded th a t  

b ird s  re leased  w hen  th e ir  gonads w ere a t  w in ter 
m in im um  or sp ring  m ax im um  show ed no inclination  
to  m ig ra te , a n d  th a t  m ig ra tio n  w as associated  w ith  
recrudescence or regression  of gonads. T he suggestion 
has been  te s ted  b y  A lb ert W olfson, w ho con trasted  
ex p erim en ta lly  th e  ac tions of m ig ra to ry  an d  residen t 
races o f juncos (Condor, 4 2 ,  93, M arch-A pril 1940). 
T he experim en ts w ere carried  on over tw o years, 
a n d  w ere dev ised  a n d  executed  w ith  thoroughness. 
Ju n co s  w ere tra p p e d  before th e  period  o f m ig ra tion , 
an d  w ere k e p t in  large cages u n til th e  w ild  m ig ran ts  
h a d  d ep a rted  an d  w ere nestin g  a n d  p rob ab ly  in ­
cu b a tin g  in  th e ir  n o rth e rn  breeding h au n ts . H is to ­
logical exam in a tio n  o f sam ples of th e  re ta in ed  b irds 
show ed th a t  b y  th is  tim e  th e  gonads w ere fu lly  
developed. W h en  released th e  res id en t an d  m ig ra to ry  
races behaved  d ifferen tly  ; th e  fo rm er rem ained  and  
w ere co n s tan tly  re cap tu red  in  th e  neighbourhood, 
th e  la t te r  d isappeared , a n d  w ere n o t seen  o r re ­
c a p tu re d  u n ti l  th e  tim e  w hen th e  w ild m ig ran ts 
re tu rn e d  in  th e  follow ing au tu m n . R ow an’s theo ry , 
therefo re , does n o t m ee t th e  case, a n d  th e  au tho r, in  
a  series o f c ritica l com m ents on R ow an’s experim ents 
a n d  conclusions, ind ica tes  ju s t  w here in  h is opinion 
these  failed  to  give a n  accu ra te  in te rp re ta tio n .

Parthenocarpy
C o n s i d e r a b l e  p rac tica l im portance  is a tta c h e d  to  

th e  fac t th a t  th e  ovaries o f various fru its  m ay  be  
s tim u la te d  to  developm ent b y  foreign pollen qu ite  
incapab le  o f effecting fe rtiliza tion , so th a t  seedless 
fru its  m ay  re su lt. Sadao Y asuda  has been  study ing  
th is  su b jec t since 1928 an d  has recen tly  published  a 
genera l accoun t o f h is experim en ts (M em . Fac. Sci. 
and A gric ., T a ihoku  Im p eria l U n iversity , 2 7 , No. 1 ; 
D ec. 1939). O varies o f egg p la n ts  gave fru it w ith  
P e tu n ia  pollen  b u t th e  reciprocal cross is w ith o u t 
effect ; sim ilarly  to m ato es arose from  ac tion  o f th e  
po llen  o f th e  egg p la n t b u t th e  reciprocal cross w ould 
n o t w ork. V arious com binations w ere th u s  te s te d , and  
successful com binations fo r parth en o ca rp ic  fru its  
show ed no connexion w ith  th e  sy s tem atic  position  
o f th e  p lan ts . I t  w as show n th a t  if  pollen could 
g erm ina te  a n d  th e  tu b es  p e n e tra te  deep ly  in to  th e  
sty le , p a rth en o ca rp y  resu lted . T he g row th  of th e  
pollen  tu b es  seem s influenced by  a  special substance 
in  th e  s ty le  ; th is  substance  is p roduced  originally  
in  th e  ovary , a  p o in t checked by  ingenious experi­
m en ts  w ith  g ra f ted  sty les. W here th e  pollen tube  
can  influence o v a ry  developm ent th e  effect is p ro ­
duced  before th e  tu b e  reaches th e  o vary  ; it is only
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necessary th a t  th e  tu b e  should  p e n e tra te  deep ly  in to  
th e  sty le . O varies can  grow  in to  seedless fru it if  
in jected  w ith  ex tra c ts  o f su itab le  pollen  grains. Po llen  
grains o f th e  p roper species, too  o ld  to  fertilize  ovules 
and  give seeds, m ay  still con ta in  th is  fru it-p roduc ing  
stim ulus and  m ay  th u s  induce seedless fru it  p ro ­
duction .

Origin of Wheat
S. N . P a t h a k  (J. Genetics, 39, 437-467 ; 1940) has 

exam ined cyto logically  several species o f T riticum , 
Æ gilops, Secale, a n d  O ryza. T he m orphology  o f th e  
chrom osom es show s th a t  T. monococcum a n d  T. 
Ægilopoides alone con ta in  tw o p a irs  o f Sat ch rom o­
som es— all th e  o th e r species h a d  one p a ir  o f these  
chrom osom es w ith  secondary  constric tions in  com m on. 
The num ber o f nucleoli corresponds to  th e  num ber 
o f secondary  constric tions a n d  sa te llite s  : th e re  a re  
four in th e  d ip lo id  a n d  te tra p lo id  a n d  six  in  hexap lo id  
species o f T riticum  a n d  Æ gilops a n d  tw o  in  d ip lo id  
Secale cereale. T he presence o f fou r sa te llites  a n d  a  
q u ad riva len t in  T . monococcum ind ica tes th a t  th e  
basic chrom osom e n u m b er 7 is a  derived  one. F ive  
is believed to  be th e  orig inal basic n u m b er o f th is  
group o f species. I t  is suggested  th a t  Triticum  vulgare 
m ay  have re su lted  from  a  cross be tw een  Ægilops 
squarrosa an d  a  te tra p lo id  w hea t. I t  is show n th a t  
one o f these , Triticum  durum, h as  d issim ilar ch rom o­
some se ts corresponding to  th e  A  a n d  В  genom s a n d  
has p rob ab ly  been derived  from  a  d ip lo id  T riticu m  
species w ith  one p a ir  o f Sat chrom osom es a n d  an  
Æ gilops species hav ing  secondary  constric tions.

Seed Coat Colour in the Bean
H . A. K .  L a m p b e c h t  (Hereditas, 2 6 ,  65-99, 27 9 - 

304 ; 1940. Z .I .A .V .,  77, 186-194) describes th e  
genetics o f th e  various colours an d  m ark ings o f  th e  
seed coat o f Phaseolus vulgaris. T he  s tr ip ed , m arb led  
an d  sp rink led  coat colours a re  show n to  depend  on 
th e  m u ltip le  alle lom orph  series Rrs-Rma-Rst-R-r. 
The genes fo rm erly  designa ted  M  a n d  S  a re  th u s  
show n to  be allelom orphic w ith  R  a n d  r ; linkage 
te s ts  show  th a t  th e  R  series is s trong ly  linked  w ith  
th e  seed co a t co lour gene C. H eterozygous Cc or 
heterozygous R r  seeds a re  m arb led  a n d  a re  n a tu ra lly  
inconstan t. Several genes, Arc, B ip , diff, a n d  exp, 
have been found  to  affect th e  d is trib u tio n  o f colour. 
T hey show  incom plete  dom inance, there fo re  in ter- 
g rad ing  ty p e s  a re  frequen t. D o ts o f colour on th e  
seed coat is due to  a  recessive gene punc  o r to  a  
dom inan t gene M ip. T he la t te r  con tro ls th e  d is tr i­
b u tio n  o f colour a ro u n d  th e  m icropyle. R ough  seed 
coat is due to  a  recessive asp. T he recessive gene mar 
causes th e  presence o f a  ring  o f colour a round  
th e  h ilum  w hen an o th e r gene j  is p re sen t. I t  is 
show n th a t  mar a lw ays causes th e  appearance  
around  th e  h ilum  sim ilar to  th a t  o f J .  T hus recessive 
j  mar sim ulates th e  effect o f do m in an t J  in  th a t  region.

Linkage Studies in Barley
D. W . R obertson  a n d  О. H . C olem an (J. Genetics, 

39, 401-410 ; 1940) describe tw o  new  chlorophyll- 
deficient seedling ty p es  in barley  w hich are  d e te rm ined  
b y  th e  genes or a n d  y  respective ly . These genes a re  
p laced b y  linkage experim èrtts-in group  I  w ith  cross­
over percen tages o f  or-f 8-69, f - y  0-81, y-v  31-27 
( /  gives ch lorina seedlings an d  v g ives six-row ed 
barley). T herefore, th re e  seedling le thal fac to rs  are  
placed close to g e th e r a n d  a t  som e d is tance  from  th e  
non-six-row ed -  six-row ed d e te rm in ing  gene.

Sm ut Fungi of the Sugar-Cane
T h e  tax o n o m y  o f sm u t fungi w hich  a t ta c k  th e  

sugar-cane  h as b een  som ew hat u n c e rta in  in  th e  p a s t . 
D r. В . B . M undkur has, how ever, re cen tly  s tu d ied  a  
considerable ran g e  o f fresh  a n d  h e rb a riu m  specim ens 
o f th e  fungi, a n d  reaches th e  conclusion (Kew Bull., 
N o. 10 ; 1939) th a t  th e  sm u t up o n  th e  culm s of 
sugar-cane  consists o f one species, Ustilago scitaminea, 
a n d  tw o new  v a rie ties , U.S. Sacchari-Barberi, a n d  
U.S. Sacchari-officinarum. D e ta iled  d escrip tions of 
these  organism s, a n d  o f U. consimilis, w hich  also 
occurs up o n  th e  sam e h o st, a re  given.

Photochemical Oxidation of Hydrogen
A n  in v es tig a tio n  o f th e  pho tochem ical ox ida tion  

o f hydrogen  in  hydrogen-oxygen  m ix tu re s  w ith  ligh t 
o f  1719-1725 A. a t  1140-95 m m . p ressu re , b y  H . A. 
S m ith  an d  A. N ap rav n ik  (J. Amer. Chem. Soc., 62, 
385 ; 1940), show s th a t ,  w ith  increasing  oxygen 
co n ten t, th e  q u a n tu m  y ie lds o f ozone increase w hile 
th o se  o f hyd rogen  perox ide  a n d  w a te r decrease . A t 
low er p ressu res th e  fo rm ation  o f w a te r show s chain  
charac te ris tic s . T he fo rm a tio n  o f  ozone has a 
neg a tiv e  te m p e ra tu re  coefficient in th e  ran g e  25°- 
280°, w hile th e  te m p e ra tu re  coefficients fo r th e  
fo rm ation  o f w a te r a n d  hyd rogen  perox ide  a re  positive  
an d  m a y  increase w ith  g rea t ra p id ity  above 230°. 
T he re su lts  a re  in te rp re te d  on th e  a ssu m p tio n  th a t  
th e  p rim a ry  pho tochem ical reac tio n  is 0 2 +  hv — 2 0 , 
follow ed b y  in te rac tio n  o f oxygen  a to m s w ith  oxygen 
a n d  h y d rogen  m olecules, th e  firs t b y  tr ip le  collisions : 
О +  0 2 +  M  =  0 3 +  M , a n d  th e  second  b y  tr ip le  
collisions w ith  an  oxygen  m olecule as th i rd  bo d y  : 
O +  H 2 +  0 2 =  H ,0  +  0 2. T he poss ib ility  o f h y d ro ­
gen as th e  th i rd  body  is n o t excluded . T he oxygen 
a to m s m ay  also  reac t w ith  h y d rogen  m olecules : 
О +  H 2 =  O H  -f H , th e  hyd ro x y l rad ica ls reac tin g  
w ith  hydrogen  to  fo rm  w a te r a n d  a tom ic  hyd ro g en  : 
O H  +  H 2 =  H 20  +  H . T he a tom ic  h y d rogen  reac ts  
w ith  a  m ix tu re  o f  hyd rogen  an d  oxygen a t  room  
te m p e ra tu re  to  fo rm  hydrogen  perox ide, first fo rm ing  
H 0 2 by  a  tr ip le  collision : H  -f 0 2 +  M  =  H 0 2 +  M , 
a n d  th e  H 0 2 m ay  re a c t in th e  gas phase  or on th e  w alls 
to  fo rm  hydrogen  perox ide  : H 0 2 +  H 0 2 =  H 20 2 +  0 2.

New Supernovae
D b. J .  J o h n s o n  o f th e  C alifornia In s t i tu te  o f 

T echnology re p o r ts  from  M ount P a lo m ar th e  d is ­
covery , on  a  p h o to g rap h  o f  F e b ru a ry  16, 1940, o f 
“ a  new  o b jec t, s ta r-lik e , n o t m oving , a b o u t 13th 
m ag n itu d e , lo ca ted  a t  th e  so u th e rn  t ip  o f th e  edge­
wise sp ira l NGC 5907” . P la te s  ta k e n  w ith  a n  18-in. 
S chm id t cam era  on F e b ru a ry  18 a n d  M arch 1 con ­
firm  th e  re a lity  o f th e  ob jec t, w hich  is p resu m ab ly  a  
supernova. T he p a re n t n eb u la  is w ell p laced  for 
n o rth e rn  observers now  a n d  fo r th e  n e x t th re e  or 
fo u r m o n th s. H a rv a rd  A nnouncem ent C ard  519 helps 
in  fixing th e  tim e  o f  o u tb u rs t b y  s ta tin g  th a t  a t  th e  
position  g iven no  o b jec t b r ig h te r  th a n  m ag n itu d e  14-6 
show s on th e  p a tro l p la te s  o f F e b ru a ry  3, a n d  none 
b rig h te r  th a n  m ag n itu d e  13-2 on F e b ru a ry  11. D r. 
F . Zw icky re p o r ts  t h a t  he  h a s  found  a  su p ern o v a  of 
a p p a re n t m ag n itu d e  16 on a  film ta k e n  w ith  an  
8-inch S chm id t telescope on  P a lo m ar M oun ta in  on 
D ecem ber 4, 1939. I t  is in  th e  sp ira l n eb u la  a t  R .A . 
Oh. 54m ., S.D ec. 5° 20 ' (1939-0) a n d  is a b o u t 16" 
n o rth -w es t o f th e  nucleus. I t  is p re su m ed  th a t  it  
a t ta in e d  a  m ax im u m  b rig h tn ess , m ag . 15, on  N o v em ­
b er 20. T he sp ira l in  w hich i t  a p p ea rs  is e s tim a ted  to  
be seven  m illion parsecs d is ta n t.
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VOLCANISM IN FRENCH SOMALILAND

M E . A U B E R T  D E  L A  RXJE h a s  recen tly  
. trav e lled  ex tensively  in  F ren ch  Som aliland  

(N ovem ber 1937-M ay 1938) fo r th e  p u rp o se  o f con­
d u c tin g  field w ork , w hich  he  h a s  since exam ined  
c ritica lly  (B ull. Volcanolog., ii, 5, 71-108 ; 1939). 
I t  is v e ry  p la in  fro m  th e  re p o r t t h a t  vo lcan ism  h as 
h a d  a n  im p o rta n t ro le in  th e  b u ild ing  u p  o f th is  
reg ion  o f tro p ica l A frica  n e a r  th e  G ulf o f A den. A t 
th e  m o m en t th e re  is no  ac tiv e  vo lcano  in  th e  lan d  
b u t  in  num erous p laces th e re  a re  fum ero les an d  
h y d ro th e rm a l sp rings w hich a re  th e  la s t  s tages o f 
volcanic a c tiv ity . I n  o rd e r o f age (o ldest firs t) th e  
vo lcan ism  m a y  be  ro ugh ly  classified a s  : (1) O ld 
B asa ltic  Series, (2) R h y o litic  Series, (3) R ecen t 
B asa ltic  Series, (4) v e ry  re c e n t e ru p tio n s , an d  (5) 
p re se n t d a y  vo lcan ic  phenom ena  w hich include (a) 
fum ero les a n d  (6) th e rm a l springs.

T he O ld B asa lts  in  th e  fo rm  of d y k es a n d  lav a  
flows w ere  in c id en t a f te r  th e  deposition  o f th e  In fra - 
cre taceous sandstones. T hey  w ere observed  b y  M. 
D rey fuss in  th e  A li S ab ien  m o u n ta in  com plex an d  
th e y  h av e  b een  observed  in  th e  M ab la m o u n ta in s  b y  
M. D rey fuss a n d  M. T e ilh ard  de  C hard in . М. E . 
A u b e rt de la  R iie  h a s  b een  ab le  to  id e n tify  th e m  
o ver a  m u ch  w ider a rea . I n  th e  I s s a  a re a  th e y  fo rm  
th e  b ase  o f th e  G uelileh V alley, a n d  th e y  m a y  be  
seen  u n d e r  th e  rh y o lite  flows of th e  d issec ted  p la te a u  
o f D am er-K ad a . T he  B oura  m ou n ta in s , p rev iously  
considered  en tire ly  rh y o litic , in  re a lity  h av e  a  
b a sa ltic  base  w hich  in  p laces a tta in s  a n  a lt itu d e  o f 
750 m e tre s  a n d  w hich  is su rm o u n ted  b y  tu ffs a n d  
rh y o litic  lav a  flows. I n  th e  D an k a li a re a  th e  Old 
B asa lts  ap p e a r  a t  th e  base  o f th e  rh y o litic  H assa -Ali 
chain . T h ey  a re  to  be  fo u n d  a t  th e  en tra n c e  to  th e  
O rgo ïta  R av in e  a t  th e  fo o t o f th e  Y agueri M oun ta ins 
a  li tt le  to  th e  n o r th  o f th e  Y oboki P ass . T he  series 
from  th e  b ase  u p w ard s  consists o f Old B asa lt, 
g reen ish  rh y o litic  tu ff, rh y o litic  obsid ian , a n d  rh y o ­
lite . I n  p laces th e  b a sa lts  a t ta in  a n  a lt itu d e  g rea te r 
th a n  1,000 m e tre s . T h is is so in  th e  h igh  va lley  of 
M agaleh  a n d  a t  th e  col A d ha li-D aba  to  th e  n o r th  o f 
T a d jo u ra h , w here  th e y  reach  a  h e ig h t o f  1,140 m e tre s . 
T h is  O ld B asa ltic  Series is o ften  g re a tly  a lte red , 
co n ta in in g  siliceous concre tions, ca lc ite  veins , zeo­
lites, s tillb ite  a n d  h eu lan d ite . W h en  n o t decom posed 
th e  b a sa l t  p re se n ts  a  v e ry  v a ried  ap p ea ran ce  in  
d iffe ren t localities.

T he O ld B a sa lts  a re  follow ed b y  th e  R h y o litic  
Series, th e  age o f  w hich  is u n c e rta in  because  th e re  
a re  no  se d im e n ta ry  rocks in te rs tra tif ie d  w ith  th em . 
М. E . A u b e rt de la  R iie  h a s  b een  ab le  to  show  th a t  
a t  le a s t in  som e places th e  rh y o lite s  w ere p roduced  
before  th e  b a sa ltic  e ru p tio n s  h a d  ceased . O ne such  
case  is in  th e  M ab la M oun ta ins w here , u n d e r th e  
p a th  fro m  L etab o lo  to  B a té -E ro , one can  see a  
rh y o lite  flow a b o u t 10  m . th ic k  be tw een  tw o b a sa l t 
flows. T he R h y o litic  Series m a y  b e  observed  th ro u g h ­
o u t th e  colony, a n d  does n o t a p p e a r  to  h av e  a  g re a te r  
th ick n ess th a n  500 m . T he  rh y o lite s , in  p laces 
p rism a tic  a n d  v e ry  fresh , a re  e lsew here freq u en tly  
a lte red . T he obsid ians a re  opaque or tran s lu ce n t, 
g rey , g rey-green, o r b lack , th e  la t te r  o ften  hav ing  
been  m is tak en  fo r coal. P an te lle r ite  a n d  com endite , 
described  b y  L acro ix  a n d  A rsan d au x , h av e  been  
found  n e a r H ol-H ol a n d  in  th e  M ab la M oun ta ins.

T he lav a  flows m a y  be com pared  w ith  th e  ‘coulees 
s tra to ïd e s ’ o f Y em en  described  b y  M. P . L am are, 
an d  h ave  o ften  b een  eroded  in to  ex trem ely  steep 
p itons. T he cen tres o f e ru p tio n  a re  m ost difficult to  
d e te rm in e  a n d  th e  d ifferen t ‘M assifs’ a re  regarded 
n o t a s  th e  vestiges o f an c ie n t volcanoes as in  the 
region n e a r  A den  b u t  a s  th e  rem a in s of rhyolitic  
p la teau x . T his agrees w ith  th e  opinion o f P . L am are, 
to  w hom  th e  M abla m ass if ap p ea rs  to  be a  ho rst.

T he rh y o litic  series is followed b y  th e  R ecen t 
B asa ltic  Series, b u t in  be tw een  th e  deposition  of th e  
tw o w as a  long in te rv a l o f tim e  d u ring  w hich a  good 
deal o f erosion  to o k  place . T his m a y  be seen a t  a  
n u m b er of p laces b u t  p a r tic u la r ly  in  th e  valley  of 
M agaleh in  th e  G oudah  m assif w here th e  whole 
sequence m a y  be  observed . T he R ecen t B asaltic  
Series ap p e a rs  to  be  due to  a  series o f fissure erup tions 
w hich to o k  p lace w ith  g re a t reg u la rity . H ere  and  
th e re , be tw een  tw o o f tb e  lav a  flows th e re  ex ists a 
w ell-cem ented, red d en ed  conglom erate  usually  con­
ta in in g  pebbles o f b a sa lt  b u t som etim es pebbles of 
rhy o lite . T he series is fa irly  un iform , fine grained, 
a n d  genera lly  h av in g  a  do leritic  te x tu re . I t  nearly  
a lw ays con ta ins olivine b u t  n ev er in  g re a t quan tities. 
O ccasionally  i t  is p o rp h y ritic  w ith  large phenocrists 
of plagioclase. Some A ndesitic  flows, chiefly in  th e  
A rta  m ass if  an d  n e a r  th e  K oranke-H ada-E -K ouri- 
D ja b e t M ounta in , accom pany  th e  R ecen t B asaltic  
Series. T he th ick n ess o f th e  lav a  in  th e  flows usually  
varies  from  3 m . to  5 m . T here  a re  no in te rca la ted  
tu ffs to  se p a ra te  th e  flows b u t  A u bry  found  in  th e  
A ssal B asin  u n d e r 200 m e tre s  o f lab rad o rite  a lacus­
tr in e  sed im en ta ry  deposit w ith  U nio, Corbicules, 
L im nées, P lano rbes a n d  M élanies ab o u t th ree  m etres 
th ick . S im ilar phenom ena  h ave  been  observed  else­
w here in  th e  colony. T he sm allish  volcanic cones 
v isib le from  D jib o u ti in  th e  region to  th e  sou th-w est 
h av e  b een  fo rm ed  b y  scoriaceous lav as a n d  a re  of 
m ixed  S trom bolian—H aw aiian  ty p e . P e rh ap s  M ount 
G arb i is a  volcanic cone, a n d  if  so i t  is th e  largest in 
F re n c h  S om aliland  (1,650 m .).

I t  is difficult to  d raw  a  d em arca tio n  line betw een 
th e  R ecen t B asa ltic  Series an d  th e  v e ry  recen t 
e ru p tio n s, b u t  i t  is p ro b ab le  th a t  m an  w as a lready  
on  th e  e a r th  w hen  th e  volcanoes o f G houbet-el- 
K h a ra b  e ru p ted . T he basa ltic  flows, in te rstra tified  
w ith  th e  Q u a te rn a ry  cones o f de jec tion  a t  th e  lower 
end  of th e  slopes o f th e  M abla M ountains, a re  p ro b ­
ab ly  fa ir ly  recen t a n d  h ave  been  affected  by  very  
re c e n t fa u lts  in  th e  v a lley  of w est A baboléï. The 
la s t s tages of volcan ic  a c tiv ity  m a y  be found  in  th e  
fum ero les a n d  h o t springs now  existing . A  typ ica l 
fum ero le  is in  th e  so u th -eas t o f th e  p la in  o f H an leh  
a b o u t 3 k m . 500 m . to  th e  ea s t-n o rth -ea s t of G arbes. I t  
is called  b y  th e  D an ak ils  ‘th e  sm oking  m o u n ta in ’ and  
consists o f a  b a n d  a  few score m e tre s  w ide and  
a b o u t 400 m e tre s  long o rien ta ted  in  a  n o rth -w est- 
so u th -ea s t d irec tion . I n  th is  region th e  b a sa lt has 
b een  largely  decom posed  to  a  re d  c lay  w hich is often 
a t  a  te m p e ra tu re  o f 100° C. A queous sulphurous 
v ap o u r a t  100° С . escapes from  th e  g round  th rough  
a  m u ltitu d e  o f sm all fissures som etim es silen tly  and  
a t  o th e r  tim es  w ith  a  sligh t w h istle . N ea r th e  region 
th e re  a re  in cru s ta tio n s  o f w h ite  gypsum , saceharoi'de 
a n d  k a lin ite .
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T here a re  num erous regions w ith  h o t springs in  
th e  colony. A  ty p ic a l one is a t  A sb ah a lto  on th e  
easte rn  b an k  o f L ak e  A bbé, ca lled  b y  th e  D anak ils  
‘th e  evil sm elling w a te r’. H ere  in num erab le  th e rm a l 
springs have  deposited  w alls o f t r a v e r t in  w hich h av e  
th e  appearance  of ru in s , a b o u t 5 -10  m . h igh on  th e  
average. T h is tr a v e r t in  is com posed chiefly of 
calcium  carbona te  to g e th e r w ith  a  litt le  m agnesium  
carbonate . Superficially i t  is c lear g rey  w hils t in  th e  
in te rio r i t  is yellow ish w h ite , hav in g  a  spongy 
s tru c tu re  an d  being som ew hat friab le . T he d en ticu ­
la ted  w alls a n d  sm all p ito n s  a re  a ligned  rough ly

east-w est a n d  p ro b a b ly  follow th e  fa u l t lines. A 
sp rin g  a t  th e  foo t o f B ad ikom a h as  a  tem p e ra tu re  
of 100° C., gave  a  fa ir ly  a lk a lin e  reac tio n  a n d  w hen 
ev ap o ra ted  le ft a  res id u e  o f 2-48 gm . p e r  litre . 
T h is  consisted  o f silica 0-090 gm ., calcium  ca rb o n a te  
0-109 gm ., ca lc ium  su lp h a te  0-485 gm ., m agnesium  
ch loride 0-032 gm ., p o ta ss iu m  chloride 0-054 gm ., 
sod ium  ch loride 1-648 gm ., sod ium  b ro m id e  0-0035 
gm ., to g e th e r w ith  organic  a n d  m iscellaneous m a te ria l 
0-0585 gm . O th e r h o t sp rings ab o u n d  in  th e  p la in  
of H an leh , in  th e  v a lley  of w est K o u ri, in  G oum , 
H alo l, a n d  in  O bock.

FOREST PRODUCTS RESEARCH BOARD

T H E  rep o rt for 1938 o f  th e  F o re s t P ro d u c ts  
R esearch B oard  recen tly  issued (L ondon : H .M . 

S ta tionery  Office, 1939. Is. 6d. n e t)  is d a te d  J u n e  
1939. R em em bering  th a t  th e  o u tb reak  o f w ar w as 
to  come so soon a f te r  its  com pletion , th e re  a re  one 
or tw o po in ts  w hich ap p ea r to  m e r it  p a r t ic u la r  
m ention. T he chief, perhaps, is th e  research  on 
com posite w ood, for w hich  th e  B oard  h ad  h a d  u n d e r 
consideration  de ta iled  proposals for th e  prov ision  of 
equ ipm en t.

T he in te re s t w hich th is  su b jec t has a roused  w ould  
seem  to  ind ica te  th a t  a ll th e  su b s titu te s  w hich  have 
replaced w ood have ap p a re n tly  h a d  li t t le  influence 
upon th e  g rea t dem ands s till be ing  m ade  on th e  
fo rest. T he B oard ’s rep o rt s ta te s , w ith  reference to  
com posite w ood : “W e a re  im pressed  w ith  th e  need  
for system atic  research  on th e  p ro p ertie s  o f th is  class 
o f m a te ria ls  in  o rder to  b u ild  a  founda tion  o f techn ica l 
know ledge such as h as been  accu m u la ted  in  th e  case 
o f  ‘so lid ’ w ood by  m an y  y ea rs  o f  w ork  a t  various 
un iversities a n d  labora to ries in  th e  p a s t .”  I n  view  
o f th e  im portance  w hich th e  processes o f m a n u ­
fa c tu re  a n d  th e  in te rre la tions o f th e  m a te ria ls  used 
have  on th e  p ropertie s o f th e  final p ro d u c ts , th e  need 
for sy s tem atic  research  is ev iden t. N ew  m eth o d s  of 
te s t and  investiga tion  m ay  have to  be developed to

dea l w ith  th ese  p ro d u c ts , th e  p ropertie s  o f  w hich 
differ fu n d am en ta lly  from  th o se  o f ‘solid  w ood’. 
In q u irie s  regard ing  th ese  p ro d u c ts  w ere rap id ly  
increasing, even  th o u g h  th e  lab o ra to ry  h as d is ­
claim ed  possession o f an y  rea l tech n ica l know ledge 
o f  th em . T he in d u s trie s  in te re s ted  cover every  field 
in w hich  n a tu ra l w ood h as h ith e rto  been  used , an d  
several in  w hich th e  use o f  w ood has p rac tica lly  been 
abandoned .

T he re p o r t o f  th e  D irec to r o f  F o res t P ro d u c ts  
R esearch  is issued  w ith  th o  above. In q u irie s  in  every  
d ep a rtm e n t o f th e  L a b o ra to ry ’s a c tiv itie s  con tinued  
to  be num erous. As one exam ple  o f th e  w ork  u n d e r­
tak en , th e  ex p erim en ta l w ork  on  th e  p roduction  of 
charcoal in  p o rtab le  stee l k ilns is p rov ing  successful. 
C harcoal is be ing  increasing ly  u sed  fo r v arious in ­
d u s tria l pu rposes, p a rtic u la r ly  in  th e  m an u fac tu re  o f 
R ay o n  ; an d  th e  m an u fac tu re r in  G reat B rita in  h as  
been  v e ry  d ep en d en t on foreign supplies o f  it. 
H ith e r to , charcoal w hich h as been  m ade  in  p o rtab le  
k iln s h as  co n ta in ed  to o  g rea t a  percen tage  o f  v o la tile  
m a tte r  ; th e  ex p e rim en ta l k iln  now  in  use  is sa id  to  
go fa r  in  rem oving  th is  ob jection . A  lead ing  firm  of 
R ay o n  m an u fac tu re rs  has s ta te d  th a t  charcoal p ro  ■ 
duced  b y  certa in  burn ings is equa l to  th e  b es t o b ta in ­
able from  an y  source.

CORTICAL LOCALIZATION OF INTELLIGENCE

H M. H IL D R E T H , a t  th e  m eeting  o f th e  A m erican  
. A ssociation  for th e  A dvancem en t o f  Science, 

C olum bus, Ohio, D ecem ber 1939, p resen ted  a  s t a t ­
is tical s tu d y  o f th e  co rtica l localization  o f in telligence.

The prob lem  involves th e  co rre la tion  o f a n  inde­
penden t physiological variab le  w ith  a  d ep enden t 
psychological variab le . Since in  s tu d y in g  h u m an  
beings it  is n o t possible to  d estro y  p red e te rm in ed  
p a r ts  o f  th e  co rtex  b y  opera tion , a n  ex perim en ta l 
group  o f ind iv iduals w hose b ra in s  h a d  been  dam aged  
b y  disease o r b y  n a tu ra l organic changes h a d  to  be 
used . T he psychological v ariab le  could  be m easured  
by  using  w ell-established te s ts  o f in telligence. T he 
group s tu d ied  consisted  o f ind iv iduals found  to  be 
suffering from  cerebral arteriosclerosis, in w hich 
disease sm all a reas , ap p a re n tly  occurring  a t  random , 
are  destroyed  th ro u g h o u t th e  b ra in . F ro m  a

p sy chopa th ic  h o sp ita l o f 4,000, a ll th e  p a tie n ts  w ho 
a f te r  com plete  ex am in a tio n  w ere fo u n d  to  be  suffering 
from  th is  disease w ere selected , a n d  from  th is  g roup  
w ere e lim in a ted  th o se  w ho show ed signs o f  an y  
disease, fo r exam ple , b ra in  tu m o u r, th a t  m ig h t 
conceivab ly  affect in telligence. T h is gave  a  se lected  
ex p erim en ta l g roup  o f 201 sub jec ts . A  con tro l g roup  
o f  201  no rm al ind iv idua ls w as also  se lected , co m p ar­
ab le  excep t th a t  th e y  h ad  no  signs o f  arteriosclerosis. 
P rev ious records o f  in telligence a n d  school a t t a in ­
m en ts  w ere availab le .

I t  is a rg u ed  th a t  if  a ll th e  su b jec ts  a re  now  g iven 
an  in telligence te s t, since th e  tw o  groups a re  
m a tch ed , th e n  th e  perfo rm ance o f  th e  no rm al 
g roup  m ig h t be ta k e n  as w h a t th e  o th e r g roup  
w ould  h ave  been  if  i t  w ere n o t suffering  from  
arteriosclerosis.
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To find  o u t th e  effect o f  th e  disease th e  tw o  groups 
w ere com pared  in  th e  v arious B in e t te s ts , th e  fre ­
quency  a n d  p e rcen tage  o f each  g roup  passing  th e  
g iven  te s ts  be ing  ta b u la te d  a n d  th e  p e rcen tage  of 
d e te r io ra tio n  on each  te s t  ca lcu la ted .

O n th e  h y p o thes is  th a t  th e  a b ility  to  pass  a  g iven

te s t  is co rtica lly  localized, a  random ly  d is trib u ted  
d e te r io ra tio n  w ould  be expected . Such w as n o t th e  
case. T he ex p erim en ta l findings su p p o rted  th e  
hypo thesis th a t  in telligence is a  func tion  o f  th e  
w hole b ra in , ag a in s t th e  hypo thes is  o f specific 
localization .

LONDON'S WATER DURING 1938

T H E  recen tly  issued rep o rt o f  th e  M etropo litan  
W a te r  B oard* te lls  o f th e  unceasing  superv ision  

exercised  over L ondon ’s w a te r su p p ly  d u rin g  1938. 
T he to ta l  o u tp u t from  th e  B o a rd ’s w orks w as 
111,438 m illion  gallons, a  s lig h t increase over th e  
p rev ious h igh  reco rd  o f 1937, th e  average  d a ily  
sup p ly  to  consum ers being 312-77 m illion  gallons, o f 
w hich  65 p e r cen t w as derived  from  th e  T ham es.

Some 50,000 sam ples w ere an a ly sed  d u rin g  th e  
year, o f  w hich  a b o u t 30,000 w ere ro u tin e  b ac te rio ­
logical, a n d  4,700 ro u tin e  chem ical, exam ina tions, th e  
m a in  purpose  o f w h ich  is to  de te rm in e  th a t  a ll th e  
processes— sto rage , f iltra tio n , pu rifica tion , d is tr ib u ­
tio n — are  w ork ing  sa tis fac to rily  so as to  ensure a  
p u re  an d  safe su p p ly  to  consum ers. B ased  up o n  th e  
Bact. coli te s t ,  99 p e r cen t o f a ll sam ples w ere of 
first-c lass q u a li ty  (absence o f  Bact. coli from  100 m l.) 
— a  h ig h ly  sa tis fac to ry  record .

O f researches co n d u c ted  in  th e  B o a rd ’s L a b o ra ­
to ries , m u ch  a tte n tio n  h as been  d irec ted  to  im proving  
th e  Bact. coli te s t ,  a n d  th e  m e th o d  fo r iso la ting  
coliform  o rgan ism s w hen  p resen t, fo r th e  purpose  o f 
d iffe ren tia ting  th e  ty p e . N ew  procedures w ere also 
in v es tig a ted  fo r im prov ing  th e  m e th o d  o f iso lation  
o f Clostridium Welchii an d  th e  S trep tococcus 
organism s th a t  a re  som etim es o f service for assess­
m en t o f th e  p o ta b ili ty  o f  a  w ate r.

T he occurrence o f Bact. paratyphosum  B , a  m icrobe 
th a t  causes a  fo rm  o f en te ric  fever, in  E p p in g  sewage 
h a s  been  n o ted  since 1931. T h is specific o rganism  is- 
still p resen t in  th e  sew age, in  fac t w as som ew hat 
m ore n u m ero u s th a n  i t  w as in  1937, an d  as a  p re ­
cau tio n  ch lo rina tion  o f th e  effluent has now  been 
e stab lished  as a  p e rm an en t m easure. In v es tig a tio n s  
on im proved  m e th o d s fo r th e  iso la tion  o f th is  
organism  are  in  progress.

C om plain ts a re  som etim es received  concerning th e
* M etropolitan W ater Board. T h irty -th ird  A nnual R eport on The 

Results of the  Bacteriological, Chemical and Biological Exam inations 
of London W aters for the  Twelve M onths ended 31st December, 1938. 
By Lt.-Col. E . F . W. Mackenzie, D irector of W ater Exam ination, 
M etropolitan W ater Board. (P. S. King and Son, L td ., 14 Great 
Sm ith Street, W estm inster.) 10s. 6d.

ta s te  o f th e  w ate r, a n d  no less th a n  11,360 ‘ta s te ’ 
te s ts  w ere ca rried  o u t d u rin g  th e  y ear b y  th e  expert 
ta s te rs  o f th e  B o a rd ’s staff. C om plain ts o f ta s te  are 
generally  a tt r ib u ta b le  to  som e defect a t  th e  w orks, 
th e  com m onest being  an  overdose o f chlorine. 
E a r th y  or m u s ty  ta s te s  re su lt from  decom position  of, 
o r fungoid  grow ths in , filte r bed  skins d u ring  ho t 
w ea th er, a n d  ch a rac te ris tic  ta s te s  a re  p roduced  by  
decom posing p lan k to n . I n  one instance , a  m u s ty  
ta s te  occurred  in  th e  w a te r d raw n  from  th e  cold 
w a te r ta p  in  a  k itchen , a n d  w as tra ced  to  tw o species 
o f fung i grow ing in  th e  ta p . O rganism s belonging to  
th e  A ctinom yces are  capable  o f producing  ea rth y  
ta s te s , an d  tb is  su b jec t is u nder investigation .

C erta in  algæ  an d  d ia tom s are  sub jec t to  periods 
o f sudden  excessive g row th , an d  are  liable to  cause 
tro u b le  in  reservo irs a n d  filte r beds. T hus, it  was 
rep o rted  th a t  a  ‘b ro w n ’ g row th  h ad  arisen  in  one of 
th e  reservo irs, an d  m icroscopical exam ina tion  show ed 
th a t  th is  w as caused  by  excessive g row th  o f a  d iatom , 
Stephanodiscus Hantzschii, w hich w as clogging th e  
secondary  filte r beds. B y  tre a tm e n t w ith  a lu m  th is  
tro u b le  w as overcom e. In v es tig a tio n s are  being 
carried  o u t in  th e  Biological Section w ith  th e  view  o f 
a scerta in ing  th e  cause o f these  fluc tuations in the  
nu m b er o f th e  algal an d  o th e r liv ing  form s in th e  
w a te r ; th e y  m ay  depend  upon  pecu liar varia tions 
in  th e  silica, p h ospha tes  an d  o th e r m ineral con­
s titu e n ts  o f th e  w a te r  w hich a re  know n to  ta k e  place 
a t  c e rta in  seasons of th e  year. A n accoun t is given 
o f th e  appearance  in  a  reservo ir o f Oscillatoria 
rubescens, a  b lue-green  alga, an d  o f th e  chem ical 
conditions p revailing . I n  A ugust w hen th is  organism  
becam e v e ry  num erous, p H  values w ere higher, 
tem p o ra ry  hardness w as lower, an d  concen tra tions 
o f P 0 4 w ere rising  rap id ly  to  a  very  h igh  level com ­
p ared  w ith  M arch, w hen th e  organism  w as scan ty .

N o tes are  g iven on  th e  occurrence o f ce rta in  rare  
Copepods an d  o th e r form s o f m icroscopic life, 
num erous tab le s  a re  included, an d  th e  rep o rt is 
il lu s tra te d  w ith  several excellen t p lates.

ECONOMICS OF WAR COSTS

T H E  p rob lem  o f  pay in g  for th e  W ar is discussed 
in  a n  O xford  P a m p h le t on W o rld  A ffairs 

(O xford  : C larendon  P ress. 3d. n e t)  b y  G. C row ther 
a n d  a  b ro ad sh ee t issued  b y  P o litica l an d  E conom ic 
P lan n in g  ( P E  P ), w hich  h av e  b o th  ap p ea red  u n d e r 
th a t  ti t le . T he rea l p rob lem s o f p ay in g  fo r th e  W ar, 
th e  b ro ad sh ee t p o in ts  o u t, a re  econom ic, po litica l 
a n d  psychological ; fo r th e  lim its o f  w a r effort a re

n o t financial b u t social, psychological an d  econom ic. 
T he size o f th e  o u tp u t o f w ar m a te ria l depends on 
th e  w illingness o f  people  to  w ork  h a rd e r a n d  m ake 
th e ir  c ap ita l resources la s t longer, an d  above all, on 
th e  w ay  th e y  reac t to  reduc tions in th e ir  s tan d ard s  
o f life. T he m eth o d s o f  financing th e  W ar are  v ita lly  
im p o rta n t, since th e y  d eterm ine  th e  d is trib u tio n  of 
its  cost betw een  d ifferen t g roups o f people and  m ay
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have a  p ro found  effect up o n  th e  d is tr ib u tio n  o f  in ­
come a f te r  th e  W ar, T he b es t m e th o d  can  on ly  be 
decided a f te r  a  carefu l exam in a tio n  o f social claim s 
a n d  resistances, an d  once th e  m e th o d  is decided 
financial techn ique  can  be u sed  to  im plem en t policy.

T he P E P  b roadsheet, ta k in g  th e  n a tio n a l incom e 
o f G reat B rita in  as £5,700 m illions, a n d  th e  cu rren t 
na tiona l ex pend itu re  a t  m ore th a n  £2,500 m illions, 
p o in ts  o u t th a t  th e  increased  revenue m u s t be  d raw n  
from  increased p ro d u c tio n , th e  use o f overseas assets 
an d  th e  d iversion o f o u tp u t. M ainly  it  w ill b e  a  
bu rden  for th e  p resen t. D iversion o f o u tp u t from  
cap ita l m a in tenance  is e s tim a ted  as offering savings 
from  £300 to  £500 m illions, w hile for th e  d iversion 
o f resources from  th e  p ro d u c tio n  o f goods for p riv a te  
consum ption  v ary ing  es tim ates  a re  g iven. T he four 
m ain  m ethods by  w hich th e  G overnm en t can  gain  
contro l over th e  resources w hich it  needs a re  ta x a tio n , 
borrow ing, th ro u g h  th e  m ed ium  o f th e  price m echan ism  
a n d  b y  d irec t G overnm ent con tro l.

I n  regard  to  ta x a tio n , th e  b roadshee t p o in ts  ou t 
th a t  th e  b u lk  of ad d itio n a l incom e ta x  revenue m u s t 
come from  th e  m iddle incom es, w here its  incidence is 
com parative ly  ligh t, an d  th e  im portance  o f devising 
a  com prehensive fam ily  allow ance schem e is stressed . 
R eview ing o th er ta x a tio n  possib ilities, th e  scope for 
a  ta x  on luxuries is ind ica ted  ; th e  inev itab le  heav y  
ta x a tio n  of those  w ith  low  incom es w ill be re sen ted  
unless th e  G overnm ent m akes it  q u ite  clear th a t  those  
w ho are  com fo rtab ly  or luxu riously  off a re  being 
tax ed  in ea rnes t. D iscussing Mr. K ey n es’ proposals 
for forced sav ing  b y  p ay in g  a  p ro p o rtio n  o f a ll w ages 
an d  salaries in  th e  fo rm  o f  a  b locked  deposit n o t 
availab le  for spending  u n ti l  a f te r  th e  W ar, th e  b ro a d ­
sheet po in ts  o u t th a t  th e  schem e offers a  m eans o f 
p reven ting  s tan d a rd s  o f liv ing  from  rising , o r o f 
reducing th e m  w ith o u t incu rring  m a jo r po litica l 
opposition . F u r th e r  research  in to  th e  lim its  o f th e  
v o lu n ta ry  ty p e  o f sav ing  is also requ ired .

In  regard  to  borrow ing, th e  ra ising  o f loans d irec tly  
from  th e  public  is n o t in fla tionary , b u t  borrow ing 
from  th e  banks is a lm o st bo u n d  to  be  in fla tionary . 
T his is th e  th ird  m e th o d  b y  w hich  th e  G overnm ent 
can  gain  con tro l o f th e  req u isite  resources, a n d  b o th  
th e  b ro ad sh ee t an d  M r. C row ther p o in t o u t th e  
ob jections to  infla tion . M r. C row ther urges th a t  we 
should  firs t co n cen tra te  on ra ising  ta x a t io n  to  th e  
h ighest su p p o rtab le  level on  rich  a n d  poo r alike. W e 
should  th e n  see w h a t cou ld  be done b y  ra tio n in g  to  
increase th e  genuine savings th a t  can  be borrow ed. 
O nly w hen  we h av e  ex h au sted  these  delibera te  an d  
scientifically  p lan n ed  devices shou ld  we tu rn  to  th e  
h ap h aza rd , incalculable a n d  inequ itab le  m e th o d  o f 
infla tion . C erta in  m easures o f G overnm en t con tro l 
over th e  econom y are  an  indispensable a d ju n c t to  
infla tion , such  as p rice con tro l a n d  its  co ro llary  
ra tion ing .

Mr. C row ther argues th a t  th e  fu n d a m e n ta l ta s k  
o f  w ar finance is to  tra n s fe r  resources fro m  con ­
sum ption  to  th e  purposes o f w ar, an d  he  in s is ts  th a t ,  
w hile to ta li ta r ia n  w ar can n o t be financed  en tire ly  
o u t o f ta x a tio n , th e  on ly  ta x e s  likely  to  b r in g  in 
sum s su b s tan tia l enough to  co n tr ib u te  to  av o id an ce  
o f in fla tion  a re  n o t confiscatory  ta x e s  on th e  rich  or 
fancy  tax es  on profiteers, b u t  p la in  h o n est ta x e s  th a t  
h u r t  p la in  honest peop le .'" 'M oreover, since th e  rea l 
econom ic necessity  o f w ar is to  reduce  consum ption , 
even a f te r  th e  o rd in ary  m an  h as p a id  h is  tax es , h is  
consum ption  m u s t be fu r th e r  re s tr ic ted , e ith e r b y  
v o lu n ta rily  o r com pulsorily  increasing h is sav ings or 
th ro u g h  th e  cost o f liv ing  rising  ag a in s t h im .

SEVENTY YEARS AGO
N a t u r e , vol. 2, May 26, 1870

T h e  A d m ira lty  h av e  acceded  to  th e  req u es t o f the  
R o y a l Society  b y  aga in  p lacing  H e r  M ajes ty ’s su rv ey ­
ing  steam -vessel th e  P orcupine  a t  th e ir  d isposal for 
a n o th e r  deep-sea exped ition . A  p h o to m etr ic  
a p p a ra tu s  h as b een  co n triv ed  b y  M r. Siem ens to  
a sce rta in  th e  d e p th  to  w hich so la r lig h t p en e tra te s  
th e  sea.

T h e  D uke o f D evonsh ire , th e  M arquis o f L ans- 
dow ne, S ir J o h n  L ubbock  [L ord  A vebury], S ir Ja m e s  
K ay -S h u ttlew o rth , B e rn a rd  Sam uelson, D r. W . 
S harpey , P ro f. T . H . H u x ley , P ro f. W . A. M iller an d  
P ro f. [Sir] G. G. S tokes h av e  been  a p p o in ted  to  m ake  
in q u iry  w ith  reg a rd  to  Scientific In s tru c tio n  a n d  th e  
A d v an cem en t o f Science, a n d  to  in q u ire  w h a t a id  
th e re to  is derived  from  g ra n ts  v o te d  b y  P a rlia m e n t 
o r from  u n iv e rs ity  a n d  college endow m ents , an d  
w h e th e r such  a id  could be m ade  m ore  effectual.

APPOINTMENTS VACANT
A p p l ic a t io n s  a r e  in v i t e d  f o r  t h e  fo llo w in g  a p p o in tm e n t s  o n  o r  

b e fo re  t h e  d a te s  m e n t io n e d  :

T e m p o r a r y  L e c t u r e r  (w o m a n ) i n  E d u c a t io n  a n d  P s y c h o l o g y  
—The Principal, M unicipal Training College, Cottingham  Road, Hull 
(May 30).

L e c t u r e r  i n  M a t h e m a t ic s , and  a S e n i o r  M is t r e s s  for the  Day 
School—The Clerk to  the  Governors, South-East Essex Technical 
College and  School o f A rt, Longbridge Road, Dagenham (May 31).

H e a d  o f  t h e  W o m e n ’s  D e p a r t m e n t  of the  Blackpool Technical 
College—The Director o f Education, E ducation Offices, Stanley 
Buildings, Blackpool (May 31).

H e a d  o f  t h e  C h e m is t r y  D e p a r t m e n t —The Principal, Municipal 
Technical College, Hopwood Lane, Halifax (May 31).

A R e p r e s e n t a t iv e  to  superintend and  co-ordinate the  work of 
the British Council in  Bulgaria, R um ania and  Yugoslavia— The 
B ritish Council, 3 Hanover Street, W .l (June 1).

Two T e a c h e r s  (m e n ) o f  E n g l is h  f o r  Y ugoslav-B ritish  In s titu te  
Belgrade—The British Council, 3 H anover Street, W .l (quoting 
‘Belgrade’) (June 1).

L e c t u r e r  i n  B io l o g y —The Secretary, Technical College, Sunder- 
and  (Jane 3).

L e c t u r e r  (m a l e ) o f  P h y s ic s —The Clerk to  the  Governors, 
N orthern Polytechnic, Holloway, N.7 (June 3).

A s s is t a n t  W o m a n  G r a d u a t e  f o r  C o m m e r c ia l  G e o g r a p h y  in 
the Schools o f Technology. A rt and  Commerce, Oxford—The Chief 
Education Officer, Education Offices, 77 George Street, Oxford (June 4).

M a l e  L e c t u r e r  i n  E n g l is h  a t  O porto University, P ortugal—The 
British Council, 3 Hanover Street, W .l (quoting ‘Portugal’) (June 5).

H e a d  o f  t h e  S c h o o l  o f  A r c h it e c t u r e  a n d  B u il d in g — The 
Registrar, School of Architecture and  Building, College of A rts and 
Crafts, Leicester (June 7).

I n s p e c t o r , Southern Education—The Controller, Sudan Govern­
m ent London Office, W ellington House, Buckingham Gate, S.W .l, 
(quoting ‘Inspector, Southern Education’) (June 15).

M a t h e m a t ic a l  T u t o r  in the  K hartoum  Secondary School—The 
Controller, Sudan Government London Office, W ellington House, 
Buckingham Gate, S .W .l (quoting ‘M athem atical T u to r’) (June 15).

L e c t u r e r  i n  C h e m is t r y  in th e  School o f Science, K hartoum — 
The Controller, Sudan Government London Office, W ellington House, 
Buckingham Gate, S.W .l (quoting ‘Lecturer in Chem istry’) (June 15).

L e c t u r e r  i n  E l e c t r ic a l  E n g in e e r in g , a n d  a  L e c t u r e r  i n  
M e c h a n ic a l  E n g in e e r in g , a t  t h e  S c h o o l o f  E n g in e e r in g ,  K h a r to u m  
— T h e  C o n tro l le r ,  S u d a n  G o v e rn m e n t  L o n d o n  O ffice, W e ll in g to n  
H o u s e , B u c k in g h a m  G a te ,  S.W .l (q u o tin g  ‘L e c tu r e r  in  E le c t r ic a l /o r  
M e c h a n ic a l  E n g in e e r in g ’) ( J u n e  15).

H e a d  o f  t h e  C h e m is t r y  D e p a r t m e n t —The Clerk to  the Governors, 
Technical College, N orm anton Road, Derby (June 15).

C u r a t o r  o f  t h e  M u s e u m  a n d  A r t  G a l l e r y —The Town Clerk, 
Town H all, Leicester (endorsed ‘Curator’) (June 17).

Ch i e f  F is h e r i e s  O f f i c e r , Palestine— The D irector o f R ecruitm ent 
(Colonial Service), 29 Queen Anne’s Gate, S.W .l (June 22).

T e a c h e r  o f  P h y s ic s  a t  t h e  R u g b y  C o lleg e  o f  T e c h n o lo g y  a n d  
A r ts — T h e  P r in c ip a l  a n d  O rg a n iz e r  o f  F u r th e r  E d u c a t io n  i n  R u g b y ,  
61 C lif to n  R o a d ,  R u g b y .

T e m p o r a r y  G r a d u a t e  A s s is t a n t  (m a n  or w o m a n ) to  teach 
Physics a t  the  County Technical College, D artford— F. L. Notley,
11 Essex R oad, D artford.
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F O R T H C O M IN G  E V E N T S
[Meeting marked with an asterisk is open to the public.']

Saturday, May 25
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  (at 55 Russell Square, 

W .C.l), a t  3 p.m .—H . W. D urant : “A Critical Account 
of Public Opinion Measurement” .

A t 5.30 p.m .—J . G. W. Davies : “Individual Dif­
ferences between Psychological W orkers” .

A t 6.15 p.m .—Alec Rodger and P atrick  Slater : 
R eport on “Some New Non-verbal Tests” .

Monday, May 37
R o y a l  G e o g r a p h ic a l  S o c i e t y , a t 5 p .m .—A. Stephen­

son : “Graham Land and the Problem of Stefansson 
S tra it” .

Tuesday, May 28
R o y a l  I n s t i t u t i o n , a t 5.15 p.m .—Prof. V. H . M ottram  : 

“Food and the Housewife” .*

Thursday, May 30
B r i t i s h  I n s t i t u t e  o f  R a d io l o g y  i n c o r p o r a t e d  w i t h  

t h e  R ô n t g e n  S o c i e t y , a t 2.30 p.m .—Physical and 
Biological Experim ents w ith Neutrons. Dr. John Read : 
“The Production .and Measurement o f Neutron R adia­
tion  a t the Mount Vernon H ospital” ; Dr. F . G. Spear : 
“A Comparison of the Biological Effects of Neutrons 
and Gamma R ays” ; J . C. M ottram  : “The Action of 
Neutrons on the Growth of Bean Roots and upon the 
Mitosis of Bean Root Cells” ; Dr. L. H . Gray : “Survey 
of Results so far Obtained by  Different W orkers” ; 
Discussion.

At 6.30 p.m .—Annual General Meeting.
A u s t r ia n  A c a d e m y  i n  G r e a t  B r i t a i n , a t 5 p.m .—Prof. 

Dr. E rnst Freund : “A ustria’s Contribution to  the 
Solution of Cancer Problems” .

Friday, May 31
R o y a l  I n s t i t u t i o n , a t 9 p.m .—Prof. W. W. C. Topley,

F .R .S .  : “Bacteria in the A ir” .

R E P O R T S  A N D  O T H E R  
P U B L IC A T IO N S

(not included in  the monthly Books Supplement)

Great Britain and Ireland
St. Thom as’s H ospital R eports. E dited  by  Prof. O. L. V. S. De 

Wesselow and  C. M ax Page, assisted by N. R . B arre tt, Dr. J .  S t. C. 
E lkington and  D r. A. J . Wrigley. Second Series, Vol. 4. Pp . 198. 
(London : S t. Thom as’s H ospital.) 10s. [15

The College o f the  Pharm aceutical Society. Annual R eport of 
Research W ork, 1939. Pp. 46. (London : Pharm aceutical Society.) [15 

In s titu tio n  o f Professional Civil Servants. Annual R eport for the 
Y ear 1939. Pp. x ii+  74. (L ondon: In s titu tion  o f Professional Civil 
Servants.) [15

D epartm ent o f Scientific and Industria l Research. The National 
Physical L aboratory R eport for the  Y ear 1939. Pp. iv +100. (London :
H.M. S tationery  Office.) 2s. Qd. net. [15

University o f London : University College. Annual R eport, 
February  1939-February 1940. Pp . 54. (London : Taylor and 
Francis, L td .) [15

Annual R eport o f the  Council o f the  Yorkshire Philosophical Society 
for th e  Y ear 1939. Pp . 32. (York : Yorkshire Museum.) [35

Transactions o f the  Royal Society o f Edinburgh. Vol. 60, P a rt 1, 
No. 4 : Some Ecological Aspects o f the  In te rtid a l Area o f the  E stuary  
o f the  Aberdeenshire Dee. By Dr. Alec Milne. Pp . 107-139 +  2 plates. 
(Edinburgh : R obert G rant and  Son, L td . ; London : Williams and 
Norgate, L td .) 5s. [35

M inistry o f H ealth . Em ergency Medical Series, M emorandum No.
3 : Procedure on th e  Admission, Transfer, Discharge o r D eath  of 
Casualties, and  for th e  Provision o f O ut-patient T reatm ent. Second 
edition. Pp . 27. (London : H.M. S tationery Office.) 6d. net. [35

M ay 25, 1940, v o l . 145

A New Map o f the  K arakoram  : with Range and Peak Names 
approved by the  K arakoram  Conference 1937. Drawn by F. J. 
Batchelor under the  direction of Prof. K enneth Mason. Scale 1 : 750,000 
or 11-8 miles to  1 inch. 22*7 In . x 20 in. (L ondon: Royal Geo­
graphical Society.) 7s. 6d. ; 5 rupees. [35 

John  Innes H orticu ltural Institu tion . Thirtieth  Annual R eport for 
the  Year 1939. Pp. 20. (London : John  Innes H orticultural In s ti­
tu tion .) ^  [ 85 

Annual R eport o f th e  Oundle School N atural H istory Society,
1940. Pp. 32. (Oundle : Oundle School.) [85

Other Countries
Ind ia  Meteorological D epartm ent. Scientific Notes, Vol. 8, No. 86: 

D eterm ination o f Visibility a t  N ight w ith the help of W igand’s or 
B ennett’s Visibility Meter. By A. K . Roy. Pp. 23-30. 5 annas ; Qd. 
Scientific Notes, Vol. 8, No. 87 : A Discussion on some Aeroplane 
Ascents a t  Drigh R oad (K arachi) on days of D uststorm s, Thunder­
storm s and  D ust Raising W inds. By B. N. Desai and S. Mai. Pp. 
31-46. 8 annas ; 9d. (Delhi : M anager of Publications.) [15

Im perial Council o f A gricultural Research. Miscellaneous Bulletin 
No. 31 : Studies in the  Preservation o f F ru its  and  Vegetables ; an 
Investigation on the  M ethods o f Preparation  and Standardization of 
Tom ato Ketchup. By Lai Singh and  Dr. Girdhari Lai. Pp. 12 +  1 
plate. (Delhi : M anager o f Publications.) 7 annas ; 8d. [15

Union o f South Africa : D epartm ent of Agriculture and Forestry. 
Science Bulletin No. 201 (Chemistry Series No. 157) : Compost, its 
Preparation and  Use ; the  Conversion of A gricultural “ W aste M aterial” 
into Synthetic Manure. By Dr. E . R . Orchard. Pp. 28. 3d. Bulletin 
No. 212 (Chemistry Series No. 159) : Rem oval of Sooty Blotch from 
Oranges. By C. P. Maude. Pp. 14. 3d. (Pretoria : Government 
P rin ter.) [15

U.S. D epartm ent of the In terio r : Office o f Education. Bulletin, 
1939, No. 11 : 500 Books for Children. By Nora E. Beust. Pp. vi +  90. 
(W ashington, D.C. : Government Prin ting  Office.) 15 cents. [15 

Indian  Forest Records (New Series). B otany, Vol. 1, No. 6 : Notes 
on some Indian  Species of Lactuca. By Dr. G. Ledgard Stebbins. 
Pp . 237-246 +  1 plate. (Delhi : Manager of Publications.) 8 annas ; 
9d. [35

Canada : D epartm ent o f Mines and Resources : Mines and  Geology 
Branch, Bureau o f Mines. Tests on the  Liquefaction o f Canadian 
Coals by Hydrogenation. By T. E. W arren and  K. W. Bowles. (No. 
798.) Pp. v ii+  106. 25 cents. Comparative Tests of Various Fuels 
when Burned in a  Domestic H ot-W ater Boiler, 1935 to  1938. By 
С. E. Baltzer and E . S. Malloch. (No. 802.) Pp. v + 2 4 . 25 cents. 
(O ttaw a : K ing’s P rin ter.) [35

U.S. D epartm ent o f the  In te rio r : Bureau o f Biological Survey. 
Conservation B ulletin No. 1 : A ttracting  Birds. By W. L. McAtee. 
Pp. 16. (W ashington, D.C. : Government P rin ting  Office.) 5 cents. [75 

Journal of the  Faculty  o f Agriculture, Hokkaido Im perial Univer­
sity. Vol. 45, P a rt 2 : New Species and  Genera o f Cercopidce in Japan , 
Korea and  Formosa, w ith  a  L ist of the Known Species. By Shonen 
M atsum ura. Pp. 3 5 -82+ 3  plates. (Tokyo : Maruzen Co., Ltd.) [75 

Indian  Forest Records (New Series). Entomology, Vol. 6, No. 2 : 
Some Cleridœ from India, Burm a and  Ceylon, with Descriptions of 
New Species and Notes on Others. By J . B. Corporaal. Pp. ii + 17^40. 
(Delhi : M anager o f Publications.) 14 annas ; Is. 3d. [75

Pasteur In s titu te  o f India, Kasauli. The Thirty-eighth Annual 
R eport o f the  Central Committee of the Association and the Audited 
Accounts up  to  September 30th, 1939, also the R eport of the Director 
of the  In stitu te . Pp. 45. (Kasauli : P asteur Institu te  of India.) [75 

Field Museum of N atural H istory. Botanical Series, Vol. 9, No. 4 : 
F lora o f the  Aguan Valley and  the  Coastal Regions near La Ceiba, 
H onduras. By Prof. T. G. Yuncker. (Publication 466.) Pp. 243-346. 
75 cents. Botanical Series, Vol. 21 : Travels o f Ruiz, Pavôn and 
Dombey in Peru and  Chile (1777-1788). By H ipolito Ruiz. W ith an 
Epilogue and  Official Documents added by Agustfn Jesûs Barreiro. 
Translation by В. E. D ah lgren .. (Publication 467.) Pp. 372. 3.50 
dollars. (Chicago : Field Museum of N atural History.) [75

Australasian A ntarctic Expedition, 1911-14. Scientific Reports. 
Series A, Vol. 2 : Oceanography. P a rt 2 : Tidal Observations. By 
Dr. A. T. Doodson. Pp . 6 1 -86+ 3  plates. 4s. P a rt 3 :  Soundings. 
By John  K . Davis. Pp. 87-102+ 2  plates. 2s. 6d. P a rt 4 : Hydro- 
logical Observations m ade on board S.Y. Aurora. Reduced, tabulated 
and edited by Sir Douglas Mawson. Pp. 103-126. 3s. P a rt 5 : 
Marine Biological Programme and  o ther Zoological and  Botanical 
Activities. Compiled by Sir Douglas Mawson. Pp. 127-168+9 plates. 
7s. Qd. Series B, Vol. 5 : Meteorology. P a rt 1 : Records o f the Queen 
M ary Land Station ; P a rt 2 : Meteorological Log of S.Y. Aurora ; 
P a rt 3 : Sledge Journey W eather Records ; Appendix, Macquarie 
Island W eather Notes for 1909, 1910, 1911. Pp. x + 2 8 2 + 4  plates. 
40s. (Sydney : Government P rinter.) [75

Mémoires du Musée R oyal d ’Histoire Naturelle de Belgique. N0. 
89 : La transgression albienne e t cénomanienne dans le H ainaut 
(É tudes paléontologiques e t stratigraphiques). P a r Dr. René Marlière. 
Pp. 440+ 8  plates. N0. 9 0 : Les tabulés du dévonien moyen e t 
supérieur du Bord Sud du Bassin de D inant. P a r Dr. M. Lecompte. 
Pp. 230+23 plates. N0. 93 : Végétaux éodévoniens de la Belgique. 
P a r F . Stockmans. Pp. 90 +  14 plates. Deuxième série, Fasc. 15: 
R ésultats scientifiques des croisières du  navire-école belge Mercator, 
Vol. 2. Pp. 218. (Bruxelles : Musée Royal d ’Histoire Naturelle 
de Belgique.) [75

Anthropological Records. Vol. 2, N0. 4 : Southern Paiute Shaman­
ism. By Isabel T. Kelly. Pp . ii +151—168. 25 c en ts; ls . 6d. net. 
Vol. 2, No. 1 : The 1870 Ghost Dance. By Cora Du Bois. Pp. vi +  
152. 1.50 dollars ; 9s. net. (Berkeley, Calif. : University of California 
Press ; London : Cambridge University Press.) [85

M inistry of Agriculture, E gypt : Technical and Scientific Service. 
Bulletin No. 234 : Contribution to  the Flora of Egypt—Plants col­
lected from Southern Sinai in April 1937. By J . R . Shabetal. Pp.
ii +84. (C airo: Government Press.) P.T. 8. • [95

N A T U R E
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SIR HOWARD GRUBB, PARSONS  
AND COMPANY

Incorporating the business of Astronom ical In strum en ts and Observatory Equipm ent 
h itherto  carried on by Messrs. Cooke, Troughton & Simms, Ltd., o î York

OPTICAL WORKS WALKER GATE 
NEW CASTLE-ON-TYNE

Contractors for

COMPLETE OBSERVATORY EQUIPMENT

S T A N D A R D  P R O D U C T S :

Astronomical Telescopes 
Object Glasses 
Mirrors 
Prisms
Spectrographs 
Coelo stats 
Chronographs 
Revolving Domes 
Rising Floors, etc.

I.P.S. P-2468

GAS SUPPLIES FOR LABORATORIES
Mansfield Oil-Gas apparatus places in the 

hands of scientists whose laboratories are not 
supplied with town’s gas, a means of securing 
a supply of gas which gives a perfect oxidizing 
or reducing flame.

This plant has been supplied during the past 
50 years to many of the important laboratories 
in the British Empire.

Write for particulars to

M A N SF IE L D  & S O N S
9 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
M E R C U R IA L  B A R O M ET ER S  

T H E R M O M E T E R S  
T H E R M O G R A P H S  
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 C L E R K E N W E L L  R O A D ,  L O N D O N ,  E.C.I

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

A sk for particulars

The Equitable Life 
Assurance Society

(founded 1762)

19, Coleman Street, London, E.C.2 
Sir W illiam Elderton, Actuary and Manager 

N o shareholders No commission

61-ft. (18.5 metre) revolving turret housing the 74-in. (1.88 metre) 
Reflecting Telescope at the Radcliffe Observatory, Pretoria, 

South Africa.
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OFFICIAL ANNOUNCEMENTS

SUNDERLAND EDUCATION COM M ITTEE, 
TH E TECHNICAL COLLEGE

Principal: F. H. REID, B.Sc., W h.Ex., M.I.Mech.E.
APPLICATIONS are invited for the post of FULL-TIME LECTURER 

in BIOLOGY, duties to commence in September 1940.
Candidates should possess a good honours degree in Botany and 

Zoology. Previous teaching experience and research desirable.
Salary in accordance with the Burnham (Technical) Scale. After 

three years’ service an additional allowance may be made to the 
salary scale under clause 5(c) of the Burnham Award in respect of 
“special work of an advanced nature.”

Further particulars and Forms of Application may be obtained 
(stamped, addressed foolscap envelope) from the Secretary, The 
Technical College, Sunderland, Co. Durham.

Applications should reach the undersigned on or before Monday, 
June 3, 1940.

W. THOMPSON, 
Education Offices, Director of Education.

15 John Street,
Sunderland.

NORTHERN POLYTECHNIC, 
HOLLOWAY, LONDON, N.7

The Governors of the above Polytechnic invite applications for the 
post of full-time Lecturer (Male) of Physics.

Candidates must possess a good honours degree of a British 
University; some teaching experience is essential, and preference will 
be given to a candidate having experience in research.

The salary will be in accordance with the Burnham Scale (/276— 
/15—/528), less 5 per cent for Superannuation.

The Lecturer will be required to take up his duties on September 9, 
1940.

Forms of application, together with full particulars, will be for­
warded on receipt of a stamped, addressed foolscap envelope. Forms 
must be returned not later than June 3, 1940. «

R. H. CURRELL,
Clerk.

TH E COLONIAL SERVICE, PALESTINE
A vacancy exists for a Chief Fisheries Officer, Palestine.
Salary /750 a year, consolidated pay. Candidates should be British 

subjects of European parentage, preferably between 30-40 years of age. 
They should hold an Honours Degree in Natural Sciences of a British 
University with Zoology as a principal subject, or equivalent qualifica­
tions, and should have had at least five years’ postgraduate experience 
of different types of fishing craft and methods. The appointment will 
be on agreement for three years in the first instance, but may later be 
made permanent and pensionable.

Further particulars and forms of application may be obtained from 
the Director of Recruitment (Colonial Service), 29 Queen Anne’s Gate, 
London, S.W .l. Completed applications must reach the Director of 
Recruitment not later than June 22, 1940.

DERBY TECHNICAL COLLEGE
Applications are invited for the post of Head of the Chemistry 

Department. A good honours degree in Chemistry of a British 
University is required. Teaching and industrial experience are essential. 
Salary /480—/20—/580. The selected candidate will be required to 
take up his duties on September 1, 1940. Application forms, which 
must be returned not later than June 15, 1940, may be obtained from 
the undersigned.

F. C. SMITHARD, 
Technical College, Clerk to the Governors.

Normanton Road,
Derby.

UNIVERSITY COLLEGE OF THE 
SOUTH-W EST, EXETER

SUMMER SCHOOL IN BIOLOGY AND ECOLOGY 
1st to 28th AUGUST, 1940

Expeditions to sea, moor, river and pond; to salt marsh and chalk 
localities. Lectures on ecology. Demonstrations of field work methods 
and class experiments. Particulars of Course and Residence in Hall 
on application to Registrar.

THE UNIVERSITY OF SHEFFIELD
ASSISTANT LECTURESHIPS IN PHYSICS (TEMPORARY)

The Council is about to appoint two Assistant Lecturers in Physics 
(temporary). Salary at the rate of /300 per annum. Applications 
should reach the undersigned (from whom further particulars may be 
obtained) not later than June 10.

W. М. GIBBONS,
Registrar.

UNIVERSITY COLLEGE OF SWANSEA
The Council of the College invites applications for the post of Pro­

fessor of Metallurgy. Salary /1,000 per annum. The appointment will 
date from September 2 or October 1, 1940.

Further particulars may be obtained from the undersigned, by whom
applications must be received on qj. before June 11, 1940.
Singleton Park, EDWIN DREW,

Swansea. Registrar.

g r a h a m  s c h o l a r s h i p  i n  p a t h o l o g y
Applications are invited for a temporary appointment to the Graham 

Scholarship in Pathology, value /300 a year. The Scholarship is 
tenable a t University College Hospital Medical School, W.C.I.

Applications must be received not later than June 1, 1940, by the 
principal, University of London, Royal Holloway College, Englefield 
Green, Surrey, from whom further particulars may be obtained.

MURDOCH TRUST
For the BENEFIT of INDIGENT BACHELORS and WIDOWERS of 

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.

Chief Test Engineer. Electrical and Industrial
Instruments. Knowledge A.C. and D.C. Good salary for man with 
executive ability. Apply, stating age, married or single, experience 
and salary required : Factory N.W. London.—Box 716, T. G. 
Scott & Son, Ltd., 63 Ludgate Hill, London, E.C.4.

Laboratory Assistant. Youth wanted to train in
school laboratory, age 16 upwards, some scientific knowledge 
required. A good opening for a scientific career.—Apply to 
C. Burton-Brown, Bradfield College, Berks.

Required by Chemical Manufacturers in North of
England, to reside there, well-educated Lady Secretary with
chemical knowledge and preferably some experience of patents.
Write, stating age, experience and salary expected, to Box 605, 
Reynells’, 44 Chancery Lane, W.C.2.

Lecturer in Chemistry and Physics to start work at
once. Commencing salary /300 a year. Apply to the Principal, 
Faraday House College, Southampton Row, London, W.C.I.

University Graduate (of British nationality) in
Physics or Engineering required for communications laboratory. 
Write, stating age, education, experience and salary required to 
Employment Office, Siemens Brothers & Co., Limited, Woolwich, 
S.E.18.

We are Consultants in Scientific Literature. Abstracts,
Bibliographies and reports of all kinds prepared. Accurate and com­
plete presentation of all data. Bibliographical researches. Any lan­
guage. Chemistry, Biochemistry, Physics, Geology, Botany, Biology, 
LEWKOWITSCH BIBLIOGRAPHICAL BUREAU, Barn House, 
Barn Hill, Wembley Park, Middlesex : ARNold 3956.

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
The Laboratory, Plymouth

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, Âmphiporus, 
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 ir e c t o r .
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WILD-BARFIELD ELECTRIC FURNACES LTD ELECFURN WKS., NORTH ROAD, LONDON, N..7.
TELEPHONE : N O RTH  3082 (Clines) TELEGRAMS : ELECFURN, HOLW AY, LO N D O N .

N ATU RE Subscription R ates
In land A broad

£ 2  12 0 Year £ 2  17 0
£ 1 6  0 Half-year £1 10 0

13 0 Quarter 16 0

Cheques and Postal O rders should be made payable 
to Macmillan Ł- C o ., Ltd.

Please senc " N A T U R E " for..........
months, for which 1 enclose remittance

value , to:

Name

Address

Date

T h is  Form  m ay be handed to a B ookseller or N e w sa g e n t , 
or sent direct to

M A C M IL LA N  £r C O ., L T D .,
St. Martin's Street, London, W.C.2

‘TELAUGIC’ OCULARS
Increased D iam ete r and Flatness 
of Field, G reater Brilliancy of 

Im age  and Longer Eyepoint
X lO  x i s  x  20 x  25 
Normal and Compensating 

W e  consider x  10 the most efficient 
and generally satisfactory eyepiece yet 

produced.
Full particulars on application

JAMES SWIFT & SON LTD.
M a ke rs o f the H ighest Grade M icroscopes and  Accessories 

81 Tottenham  C o u rt  Road, London, W . l,  England

SECOND-HAND
M I C R O S C O P E S

S W ffT , BECK* W A T S O N ,
BAKER, ZEISS, LEITZ,
REICHERT. HIMMLER,
BAUSCH & LOM B, e tc .

M I C R O S C O P E S  

B O U G H T  f o r  C A S H  
O R  T A K E N  

I N  E X C H A N G E

A large selection of all kinds available. List on application.
CLARKSON'S, 338 High Holborn, LONDON, W.C.1

O pp. G ra y 's  in n  R d. P h o n e  : H O L b o rn  2149, E stab . over a  C en tu ry
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BEC K
I l l u m i n a t i n g  

И A G N IFIER S—

For surface examination of materials, small 
engineering parts, cavities and all general 
purposes. These magnifiers are supplied in 
powers of x 3  to x20, and are available in 
models for the pocket or operating direct 
from the mains supply (A.C. only).

Prices vary according to power, and range 
from 16/- to 46/3 in the pocket models.

Full particulars forwarded an application

R. & J. B E C K  LTD.
69 M O R T IM E R  S T R E E T , L O N D O N ,  W .l
M em bers Scirntific Instrument M anufacturers ' Association o f Gt. Britain

Reduction o f Surplus Stock

у  SURVEYING ANEROIDS
First-class British make, at 
about one third the usual 
price. In Morocco Snap Case

£ 2 : 8 : 0

Full particulars from :

JAMES J. HICKS
( In c o rp o ra te d  w ith  W . F. S tan ley  & C o ., L td.)

8,9& 10, H A T T O N  G A R D E N , L O N D O N

$ 4 , W . WATSON & 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

for every form of Scientific Investigation, Manufacturing Control, etc.

O P T IC A L  ELEM EN TS A N D  O P T IC A L  SYSTEMS.

A LL  O P T IC A L  A N D  SC IEN T IF IC  IN STRU M EN TS.

TEMPORARY H EA D  OFFICE to which enquiries should be addressed :—

14, H A D L E Y  G R O V E , H IG H  B A R N E T , HERTS.

Cables: Optics, Barnet. Telephone: Barnet 2568.

ENGLISH CHEMICAL GLASSWARE
REGISTERED

The largest range of British Laboratory Glassware, 
Beakers and Flasks of the highest resistance. Volu­
metric Apparatus scientifically graduated at 20° C. 

Every piece branded and guaranteed.

Catalogues on application. Specify this brand. 
Stocked by the leading Laboratory Furnishers.

b r f ü m t
WOOD BROS. GLASS COMPANY, Ltd.BARNSLEY.'

Printed in Great Britain by F is h s r , K n ig h t  & Co., L t d ., The Gainsborough Press, St. Albans, and published by Macmillan & Co., L im it e d , 
at St. Martin's Street, London, W.C.2, and T h i  M acmillan  C o ., 60-62 Fifth Avenue, New York—Saturday, May 25, 1940.
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