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EARLY DAYS OF THE
POW ER STATION INDUSTRY

By R. H. PA R SO N S. 15s. net

The electricity supply industry has been in existence for less than sixty years, yet hardly any of its original 
features are now recognizable. The aim of this book is to show how the industry began, to describe various 
systems of generation and distribution, and to give some idea of the kind of machinery with which the 
early power stations were equipped.
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THE RANKS OF LIBERTY

THE ranks of liberty have suddenly been 
thinned ; physically they are weaker, but 

the blow has made them spiritually stronger. The 
action of the present French Government at 
Bordeaux has without doubt resulted in the 
capitulation of the mother country of the French 
Empire ; what line of action will be followed by 
her Empire over-seas remains to  be seen.

No one can lay a finger on a specific reason for 
this catastrophe ; though the causes leading up 
to  it have been manifold. I t  would be useless to 
close our eyes to  the fact tha t one of the major 
causes has been—science. As the Prime Minister 
pointed out in the House of Commons on June 18, 
if we fail, the world will sink into the abyss of a 
new Dark Age, “made more sinister and perhaps 
more prolonged by the lights of a perverted 
science” .

When the history of the present time, and 
especially of the period leading up to it, comes to 
be written, blame will be, rightly or wrongly, 
apportioned. Men of science have often heard 
their calling castigated for the use to  which it is 
put in making mass murder, torture, bad faith and 
even treachery so easy as it is to-day. So, when 
the time comes, men of science will receive their 
portion, probably in excess, of the blame usually 
meted out by superficial thinkers. As we pointed 
out in N a t u e e  of June 15, p. 910 : “the conscience 
of science is clear. She offers man a rope to skip : 
she cannot be blamed if he chooses to  hang him­
self with it.” Thus are we glad to  note th a t the 
Prime Minister realizes tha t it is a “perverted” 
science which is being utilized to  further Totalitarian 
aims. We claimed th a t “science is willing, nay 
eager, to  assist [man] along the path of prosperity 
and happiness which she has helped to  provide.”

Alas, many of those in authority are still unable 
or reluctant to  grasp the great importance of what 
science and scientific workers offer to  the advance­
ment of civilization.

Much has been said and written about the social 
relations and implications of science. Men of 
science were becoming more and more aware of 
the humanistic aspect of their work, and great 
efforts were being made to  bring the blessings of 
science to  the forefront. But little has been done 
to  prevent the perversion of science. An all too 
clear object lesson is now before us ; and when 
the question of reconstruction can be usefully con­
sidered, this aspect must receive its due measure 
of attention—and a very large one it must be.

Meanwhile there is much to  be done at once. 
Our thoughts tu rn  to  our French colleagues in 
their present sufferings. At the moment their fate 
is not known. Many of them are undoubtedly 
remaining a t their posts. W hat the future holds 
for them remains to  be seen ; if they are treated 
as the men of science of other occupied territories 
are being treated, they will be able to  carry on 
their work in a modified form, regimented as 
regards hours, etc.—not an ideal atmosphere for 
scientific work.

I t  is quite possible th a t some French scientific 
workers have reached Great Britain, and others 
may perchance follow. These are early days, and 
one cannot foretell how many or what type of 
scientific worker may succeed in obtaining 
sanctuary in Great Britain. But whoever comes 
must be given not only sanctuary, but also an 
opportunity to  pursue his calling. Those whose 
work is of immediate importance to the war effort 
should be absorbed into the various Government 
research departments ; the others, surely, will not

Telegraphic Address : 
P h d s is ,  L e sq u a r e , L o n d o n

Telephone Number : 
W h it e h a l l  8831

Editorial & Publishing Offices

M a c m i l l a n  & Co., L t d .  

S t .  M a r t i n ' s  S t r e e t  

L o n d o n ,  W.C.a

Vol. 145 SATURDAY, JUNE 29, 1940 No. 3687



986 N A T U R E J u n e  29, 1940, v o l . i4s

look in vain to  our universities and other institutes 
of scientific research.

Over a period of several years, these centres of 
research have responded admirably to  the call for 
aid from refugees from divers countries. Many 
such aliens have now been inevitably interned. 
Our French colleagues constitute a different

category. Everything must be done to  help them, 
though we fear tha t the terms imposed upon 
France will preclude most French men of science 
from leaving their country and continuing their 
work in tha t atmosphere of freedom which still 
prevails in Great Britain, and for which all British 
and all free French will continue to work and fight.

SCIENCE AND THE WAR EFFORT

Q O O N  after the present Government took office, 
the Minister of Supply, Mr. Herbert Morrison, 

made a powerful appeal for intensification of effort 
in the production of munitions and other com­
modities, in the course of which he used a phrase, 
“Go to  i t ” , th a t has already become a slogan. 
He asked for speeding up of manufacturing pro­
cesses, the over-riding of trade customs and the 
hard-won privileges of the trade unions, and in 
general the subordination of everyone and every­
thing to  the supreme task of winning the War. 
The military disaster in France has accentuated 
our need. From now on, Great Britain is the 
immediate target, and the need for munitions to 
replace losses in France, as well as to  provide for 
the needs of the future, should require no emphasis.

The immediate demands of our war effort upon 
scientific workers and other technical experts are, 
of course, for the provision of the skilled work of 
control, in the testing of materials and products, 
and in the supervision of processes to  ensure tha t 
the production of munitions of war, whether of 
explosives, guns, tanks, aeroplanes, war-chemicals 
or other products is smoothly, efficiently and safely 
maintained. This demands the continuous scrutiny 
of existing products and processes with the view 
of improving them  and of replacing them by others 
superior to  those used by the enemy.

All this, however, is only the first and possibly 
the least significant part of the contribution of 
science, great as are the demands it makes on the 
scientific worker for untiring accuracy, patience 
and skill. The nation’s production of armaments 
must in some measure be related to  the natural 
resources available. Unless the fullest possible use 
is made of these, we may be wasting our reserves 
of man power, of transport, or of foreign exchange.

I t  is difficult indeed to  visualize the many rami­
fications here involved. The most effective utiliza­
tion of coal, for example, affects not merely the

manner of burning raw coal, its carbonization or 
conversion to  coke or gas, or the generation of 
electric power. The by-product position has to be 
considered with reference to raw materials which it 
provides for explosives or other branches of chem­
ical industry. Questions of atmospheric pollution 
and the like are also linked up with this question 
of efficient utilization of fuel, and it needs little 
imagination to  visualize the reactions upon public 
health, problems of transport and the location of 
industry.

The importance of the scientific contribution is 
equally im portant in regard to  questions of crop 
production. The decision as to which crops atten­
tion should be concentrated upon involves not 
merely an accurate knowledge of soil and climatic 
conditions, questions of shipping space, the inter­
locking of export policy and exchange reserves. 
I t  is linked up also with the whole policy of agri­
culture and food supply.

The importance of this latter question has been 
repeatedly stressed of late by Sir John Orr, Sir 
Daniel Hall, Mr. C. S. Orwin and others, who in 
the daily Press and elsewhere have stressed the 
necessity for a scientific policy of food production 
and directed attention anew to the valuable ser­
vices rendered during the War of 1914—18 by the 
Food (War) Committee of the Royal Society. Their 
arguments have since been strongly endorsed in 
the Fourth Report of the Select Committee on 
National Expenditure, which expresses serious 
doubts as to  whether sufficient use is being made 
of scientific research in regard to  the wider issues 
in planning of food policy, such as the allocation 
of sugar or the planning on the basis of the fullest 
scientific study of a ration adequate in calories, 
etc., a t a less cost in shipping and external currency 
than  with the present normal form of diet. At 
present there is evidence th a t allocations of 
supplies are being made on the basis of a rough



No. 3687, J u n e  29, 1940 N A T U R E 987

and ready compromise between various interests, 
and not on the basis of a plan scientifically devised 
in the interest of the country as a whole.

The problems of scientific discovery and pro­
gressive industry must be of paramount import­
ance in our war teffort. Ultimately such problems, 
of course, resolve themselves into the effective 
utilization of natural resources—-the adaptation 
of industrial processes and methods to  provide the 
products required by a war-time economy, whether 
to meet the demands of the Fighting Services, 
essential civil needs or the requirements of the 
export market, from the raw materials available 
under war-time conditions. Equally urgent is the 
question of developing or expanding processes for 
products which previously have been imported in 
whole or in part from countries which are now cut 
off. Such development or expansion may involve 
in the first instance intensive scientific research ; 
for example, in the field of medicinals it may be 
necessary to elaborate processes for products which 
are urgently required to  meet immediate war needs. 
Other scientific work may be required for the 
production of scientific apparatus on a much larger 
scale, or for the supply of products such as dye- 
stuffs to  seize the opportunities in export trade 
which have been opened to  us by the blockade.

In  the main, such problems are already being 
tackled by industry. There must, however, be 
continuous improvement both of our products and 
processes in the light of new knowledge, whether 
for offensive or defensive purposes, the service of 
essential civil needs or the export market, to 
establish an overwhelming superiority over those 
used by the enemy. This is a m atter which in­
volves the most effective utilization of our whole 
structure for fundamental as well as industrial 
research, and the bringing into the service of our 
needs tha t creative intelligence which is one of 
our greatest assets, as it is one of the great values 
in the heritage which we are defending. Here, above 
all, scientific workers must make their main con­
tribution, not merely in the skill and resource with 
which they grapple with the immediate problems 
confronting them, but also in visualizing new prob­
lems and in organizing the most effective mobiliza­
tion of all the resources of scientific knowledge or 
personnel to serve our myriad needs in this 
desperate struggle.,,

Nor is this merely a m atter for the application 
of scientific knowledge and methods on the pro­
duction side of industry alone. Science has almost 
equally important contributions to make in

perfecting our methods of civil defence, in the 
mitigation of strain imposed by such conditions 
as the black-out or evacuation measures, and in 
safeguarding the health of the industrial workers 
and indeed of the whole civil population.

I f  we are to secure the maximum output from 
our mechanical equipment, very careful attention 
must be given to such questions as hours of work, 
canteens, rest periods, and the organization of 
holidays, so as to  avoid interruption of output 
or throwing a strain on transport. The report 
already issued by the Industrial Health Research 
Board on industrial health in war has emphasized 
the dangers to  efficiency as well as to  health which 
may result from excessive hours or continuous 
work without intervals for rest, and from failure 
to  give adequate attention to  such m atters as 
fighting, ventilation or accident prevention, as 
indicated in the experience gained in this field in 
the War of 1914-18. A letter from the Association 
of Scientific Workers on p. 1024 of this issue refers 
to this question, and recent utterances of the 
Minister of Labour and the appointment of a 
Factory and Welfare Advisory Board shows th a t 
the difficulties are appreciated.

Other problems, too, call urgently for scientific 
management. Such methods offer the best way 
of securing the more rational distribution of orders, 
increasing the mobility of labour and operating 
an efficient system of priority. Equally they play 
an im portant part in training the new workers 
required by industry for war purposes and in 
discovering, for example, just what kinds of skill 
can be acquired by intensive methods of only a 
few weeks duration. Technical education demands 
attention, for the training of highly skilled and 
responsible men in industry is a long-period 
problem, which must not be overlooked although 
the main and immediate problem of training is 
concerned with the hundreds of thousands of 
machine operators who are already needed.

I f  the tremendous drive in our industrial war 
effort to  which we have been summoned by the 
Minister of Supply is to  reach its full effect, 
it must be based on scientific knowledge and 
guided by scientific methods at all stages, in the 
planning of policy, in the development and in the 
control of processes and products. The con­
tribution of scientific workers will demand the 
utmost vigour of creative thought and funda­
mental research, no less than  the intense prosecu­
tion of the team-work characteristic of industrial 
research.
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SALVAGE AND UTILIZATION OF WASTE

I T is of the very essence of war tha t every 
resource must be used to resist the advance 

of the aggressor. There is no room for half- 
measures ; the W ar is the concern of every one 
of us ; a steadfast purpose, high resolves and a 
capacity to  put those resolves into action should 
dwell in the hearts and minds of all.

“W hat can I  do to  further the ends for which 
our country is struggling, to  keep alight the lamps 
of freedom of thought and speech ?” is the question 
on the lips of millions of our fellows. “The work 
of the armed forces is clear before them ; the 
farmer is providing essential food ; the munition- 
workers’ contribution is of primary importance. 
But what can I give to  the cause, save by paying 
taxes, and by carrying on with my own work ?”

Much ; and in many directions. An essential 
and vitally important help which every one of us 
may give, is summed up in the one word economy. 
Economy will indeed be forced upon us, for when 
the British national income a t the outbreak of 
war was reckoned at £6,000 million per annum, 
the Government was taking from this income 
about £1,200 million. Thus £4,800 million were 
left in the pockets of the people. But if, owing 
to  increased War-time effort, the national income 
should rise to  £7,000 million, and the annual 
national expenditure to  £4,000 million, then 
expenditure by the public must fall to  £3,000 
million. There is no gainsaying this. Economize 
we must, and it is well to  begin early.

This, however, is but the passive side of war 
economy. Waste has a wide meaning, and while 
it is incumbent on each one of us to  practise 
economy and to  avoid waste, we must recognize 
the fact th a t there is an active side to  the problem 
and another meaning to  the term waste. Waste 
products of one trade are valuable raw materials 
for another ; waste household products which in 
peace-time were rightly consigned to  the flames, 
the rubbish heap, or the attic, become, in these 
days of war, essential parts of the national 
economy. Their usefulness must not be judged 
by ordinary economic standards ; the national 
need is the determining factor. So important and 
pressing is this matter, th a t a special department 
of the Ministry of Supply—-the Salvage D epart­
ment—has been set up, which makes the gathering 
and utilization of such products its special concern.

The figures which deal with the amount of 
preventable waste are impressive. Thus, before 
the War, twenty thousand tons of paper and 
cardboard were thrown weekly into Great Britain’s 
dustbins—’Well over a million tons a year. Such 
waste in war-time is almost criminal, and the 
Salvage Department is to be congratulated on the 
successful steps which it is taking to diminish this 
waste. During November last, the tonnage of 
waste paper collected was 4,500 ; during April of 
this year, 9,000.

There are few things considered less useful than 
woollen rags. Nevertheless, such rags are used in 
the manufacture of high-grade paper, and are the 
raw material of an industry that has flourished 
in the West Riding of Yorkshire for more than a 
century. This industry depended in the past on 
large supplies imported from abroad, and here, as 
in the paper industry, a substantial increase in 
the home supply will proportionately reduce the 
strain on shipping. They who produce, from the 
recesses of their wardrobes, old and long-discarded 
clothes, and see th a t they reach the appropriate 
distributing agency, will be doing a very real and 
important service. So also with ferrous (and 
non-ferrous) metals, all of which take on a new 
value as potential sources of high-grade steel.

The utilization of animal and vegetable refuse 
presents most curious and varied technical prob­
lems. Some of these problems have been efficiently 
solved ; many others await solution. Most 
unexpected uses are to be found for various types 
of such refuse. Banana stalks, for example, of 
which many tons are available, are a most useful 
source of fertilizing material, and the household 
cooked bone has, from this point of view, scarcely 
any waste. One-eighth of its weight content is fat, 
one-eighth glue, and the remaining three quarters, 
properly treated, will appear as feeding meal for 
cattle, or as bone-fertilizer.

Here, then, is an example of work in which 
every one of us, townsman or countryman, child 
or adult, can take part. Such help as a single 
individual can give may seem a small matter, but 
in the aggregate the results obtained may be of 
far-reaching importance. The Salvage Department 
is doing its work well. In  five months the number 
of town and other councils making returns has 
risen from 320 to 900, the populations which these
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councils represent being, in the first instance, 23 
millions ; in the second, 38 millions. This is a 
remarkable increase ; but it must not be taken 
to imply tha t all the councils and local authorities 
in Great Britain are working at full pressure, 
or that they have completely developed their 
methods of attack on the task of the utiliza­
tion of waste. Different councils have to  face 
different aspects of the problem, and their solution 
calls for active co-operation between chemist, 
physicist, biologist and engineer. But the problem 
of bringing together the waste material is one to 
which everyone can lend a hand, and the schools 
can play a specially important part in this task.

Hitherto, the salvaging of waste material has 
been voluntary, in tha t local authorities have

been asked to provide for the separate collection 
of material which can be utilized. The Minister 
of Supply has now announced th a t all local 
authorities with populations of more than 10,000 
will be required to  arrange efficient systems for 
the collection of salvage, and householders in 
these areas will be obliged to co-operate. Waste 
paper and cardboard, scrap metals and household 
bones are urgent needs, and other materials such 
as waste food and rags may be added to the list 
a t a later date. The fact tha t a measure of com­
pulsion is to be introduced need not deter the 
individual from continuing his own effort, on 
which, in the long run, will depend the outcome 
of the official drive for the collection of utilizable 
waste material.

A PIONEER IN PSYCHOLOGY

Psychological Issues
Selected Papers of Prof. Robert S. Woodworth. 
With a Bibliography of his Writings. Pp. x +  
421. (New York : Columbia University Press ; 
London : Oxford University Press, 1939.) 22s. 
net.

YĄ7ILLIAM JAMES once declared th a t psycho- 
'  ’ logy was not a science, but only the hope 

of a science. Much water has flowed under the 
bridges since tha t statement was made, and 
psychology may fairly be said to have proved its 
claim to recognition, notwithstanding tha t it is 
still split up into warring schools or sects. Pew 
men have done so much to bring about the change 
as R. S. Woodworth, professor of psychology at 
Columbia University. As a student under James 
a t Harvard, and later on as an assistant to Cattell 
at Columbia, he came under two powerful influences, 
which helped to shape his career, and partly 
explain the breadth of his interest in psychological 
problems, both on the physiological and on the 
statistical side. He has recently passed his sev­
entieth birthday, and his colleagues in the depart­
ment of psychology at Columbia, where he has 
taught for thirty-six years, have, without his 
knowledge or consent, prepared this commemora­
tive volume. I t  was a gracious act, and one which 
will be warmly approved by many who only 
know Prof. Woodworth by his writings.

Most students of psychology know him by his 
“Psychology” , a standard work now in its third 
edition, and by his “Contemporary Schools of

Psychology” (1931), a book which bears the clear 
impress, not only of its author’s ripe learning, but 
also of his wisdom and his sanity of judgment. 
Most of Prof. Woodworth’s original work, however, 
consists of contributions to scientific journals 
spread over a period of more than forty years, 
with a list of titles covering a dozen octavo pages. 
This volume comprises some of his most distinctive 
work, ranging from an early note on the alleged 
rapidity of dreams (1897) to a paper for the 
American Journal of Psychology in 1937.

Not the least interesting part of the book is the 
chapter of autobiography written in 1932 for a 
comprehensive volume recording the careers of 
distinguished living psychologists. To an English 
reader there is one rather odd statem ent in this 
chapter. Prof. Woodworth relates tha t when he 
began studying psychology in September 1890, 
Jam es’s “Principles” had not yet appeared, and 
tha t there was probably no book in existence, a t 
any rate in English, which could be recognized 
to-day as a text-book in psychology, the nearest 
approach being Carpenter’s “Mental Physiology” , 
a book dating from about 1870. This is surely 
rather hard on Prof. James Sully, a true man of 
science, whose “Outlines of Psychology” , pub­
lished in 1884, had completely superseded such 
books as Carpenter’s and Bain’s by the time tha t 
young Woodworth set out upon what proved to 
be a career of distinction. Perhaps it has made 
no difference in the end (who can tell ?) ; but it 
must have made a difference a t the beginning, th a t 
his advisers were not up to date.
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CRYSTALLINE ENZYMES
Crystalline Enzymes
The Chemistry of Pepsin, Trypsin and Bacterio­
phage. (Columbia Biological Series, No. 12.) By 
John H. Northrop. Pp. x v +  176. (New York : 
Columbia University Press ; London : Oxford 
University Press, 1939.) 15s. net.

f I ЛН Е chemical nature of enzymes has in the 
past been the subject of acute controversy. 

I t  has seemed impossible to  many investigators 
to associate with molecules of high molecular 
weight their extraordinary power of controlling 
the complex reaction of living systems. Yet it is 
becoming more and more difficult to  separate the 
study of enzyme activity from th a t of the proteins 
with which it is associated, and this is particularly 
true when we deal with crystalline enzymes. The 
characteristic activity of enzymes provides the 
most delicate test for their presence ; they may be 
detected in solutions much too dilute to give 
positive protein reactions. But the enzyme crystals 
so far obtained are all protein crystals, and their 
preparation has proved an important step in relat­
ing the chemistry of enzymes to th a t of proteins 
as a whole. Since Sumner’s first isolation of 
crystalline urease in 1926, some twelve different 
enzymes have been obtained in crystalline forms 
the variety of which reflects their diverse and 
specific chemical character. Of these, one of the 
most remarkable groups is th a t of the proteolytic 
enzymes studied by Northrop and his collaborators.

Northrop’s present monograph is essentially an 
authoritative account of his own researches and 
does not deal, except in a general introductory 
way, with crystalline enzymes as such. I t  does 
include a general account of the problem of enzyme 
catalysis and reaction kinetics, but the sub-title 
of the book provides a more accurate description 
of its scope. For the principal beauty of Northrop’s 
work lies not so much in the investigation of a 
large number of different enzymes as in the 
isolation of several closely related proteins and the 
study of their reactions one with another. We 
have here the beginnings of a chemistry of pepsin 
and trypsin in the same sense th a t we might speak 
of the chemistry of aniline-—including the prepara­
tion of crystalline derivatives and the conversion 
of one protein into another and related and 
crystalline protein. But this chemistry of molecules 
of weight 30,000-40,000 is on a different scale of 
magnitude altogether from tha t we are accustomed 
to meet in classical organic chemistry.

Pepsin itself crystallizes in very characteristic 
hexagonal bipyramids which may, like many other

protein crystals, contain a large proportion of 
impurities. The separation of different protein 
constituents during purification is best followed by 
solubility measurements, which distinguish pepsins 
derived from different sources, for example, swine 
and chicken pepsin, when other tests fail. So far 
it has proved impossible to relate the activity of 
pepsin to a particular prosthetic group, though it 
is evidently dependent on the presence of tyrosine 
in the molecule. One of the several reactions 
supporting this is acétylation, which leads under 
different conditions to the production of three 
different acetyl pepsins, all of them practically 
identical in crystalline form with pepsin itself. 
Only as the tyrosine groups are attacked in the 
second and third of these does the activity fall, 
first to 60 per cent, then to 10-15 per cent of its 
original value. A more profound modification of the 
molecule is involved in the formation of pepsin 
from its inactive precursor pepsinogen, which can 
be obtained crystalline in fine needles. Unlike 
pepsin, pepsinogen is stable in alkaline solution 
and is converted into pepsin by an autocatalytic 
reaction in acid solution. This reaction probably 
involves some splitting of the protein molecule ; 
the two proteins are actually very similar in com­
position apart from the rather higher amino 
nitrogen content of pepsinogen.

A second important group of enzymes are the 
proteolytic enzymes of pancreatic juice, trypsin, 
chymotrypsin and car boxy peptidase. Trypsin and 
chymotrypsin both form particularly complicated 
series. Both have precursors, chymotrypsinogen 
(long needles) and trypsinogen (small triangular 
plates), which are converted into the active com­
pounds under the influence of enterokinase, trypsin, 
and in the case of trypsinogen, a mould kinase. 
Chymotrypsin itself crystallizes in rhombohedra, 
but from its solutions separate two other enzymes, 
P-chymotrypsin (plates) and y-chymotrypsin 
(short prisms). These are probably produced by 
slight hydrolysis of chymotrypsin itself, as they 
have lower molecular weights. Although similar 
in activity, they are distinct proteins with different 
solubilities which form solid solutions below 
pH 5 0 but crystallize independently between 
pS. 5'0 and pH  6 0. The formation of trypsin from 
trypsinogen is complicated by the presence of a 
most interesting compound, trypsin inhibitor, 
which appears to  be a polypeptide of molecular 
weight about 6,000. This crystallizes in long 
hexagonal prisms and with trypsin forms a 1 :1  
compound, also crystalline, inhibitor trypsin 
compound.
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Among the most remarkable reactions described 
is that of reversible “dénaturation” , which is shown 
particularly by pepsinogen, chymotrypsin and 
trypsin. Solutions of these proteins may be heated 
to boiling and cooled again without loss of activity 
or potential activity. I f  the hot solutions are 
tested it is found th a t the protein present is 
inactive and can be precipitated by the addition 
of salt as if it were denatured. In  the case of 
pepsinogen the protein is completely native below 
50°, completely changed above 70°, and yet 
activity is restored on cooling. I t  would perhaps 
be better to use some special term instead of 
dénaturation for this change, such as degeneration, 
as Astbury has suggested, since on long heating 
further changes take place which prove to be 
irreversible.

The study of the bacteriophage is still a stage out­
side the scope of the title of the book. I t  behaves 
in many ways as a nucleoprotein and its activity is

destroyed by chymotrypsin, though not by pepsin 
or trypsin. Also heat-inactivated phage may be 
reactivated under certain conditions. But no phage 
has yet been crystallized, and Northrop concludes 
th a t it is impossible on the data obtained up to 
the present to ■ decide whether phage should be 
classified with enzymes or with cells.

Northrop’s monograph is throughout largely an 
account of work in progress and indeed of work 
which it is to be hoped will progress a great deal 
further. I t  is chiefly designed for the research 
worker in the field, who should find the detailed 
tables of preparations included in the appendixes 
invaluable. But the subject itself is of such interest 
and its presentation so clear th a t the book should 
have a very much wider appeal.

In  conclusion, it would be worth buying if only 
for the very beautiful photographs of enzyme 
crystals th a t it contains.

D orothy  Cr o w fo o t .

VIBRATION IN ENGINEERING PRACTICE
Mechanics Applied to V ibrations and 
Balancing
By D. Laugharne Thornton. Pp. xii +  529. 
(London : Chapman and Hall, Ltd., 1939.) 36s. 
net.

A  LTHOUGH there is no dearth of recent books 
on the subject of vibrations and the methods 

of balancing them, they all assume on the part of 
the reader a considerable knowledge of, and 
familiarity with, the dynamical principles on which 
the whole reasoning and mathematical treatm ent 
are built up. This, of course, is an essential pre­
liminary but, owing to the different modes of 
presentation adopted by individual authors, there 
is for the average reader a somewhat difficult 
transition to be effected in switching from one 
form to another. For the designer, too, who has 
not been closely engaged in the more difficult 
problems of balancing, the first requisite is that 
these fundamentals should be clearly re-stated in 
direct association with the development of the 
main argument.

In this book, the author has dealt with each 
phase from the simplest beginnings, and has made 
a clear exposition of the basic principles the sta rt­
ing point of each argument. Although writing 
primarily for engineers and dealing with his sub­
ject, in terms of units appropriate to  the require­
ments of practical design, he has a t the same time 
been sufficiently analytical to give his work a 
definite value to  the student of physics, for whom

an unusually wide range of examples is provided. 
On the mathematical side, a good working know­
ledge of the elements of calculus and of analytical 
geometry is a sufficient pre-requisite, as, where 
additional mathematical equipment is required, 
suitable explanation is given.

In  the arrangement of the work two objects are 
clearly recognizable, the first being th a t of demon­
strating the relation between the vibrations of 
unbalanced machinery and the vibratory motions 
thereby set up in foundations and supporting 
structures. These vibrations and their effects are 
particularly exemplified in chapters dealing with 
the influence of aero-engines on their fuselages 
and those of stationary, locomotive and marine 
engii.-'s on their surroundings. In  dealing with 
the unbalanced dynamical forces and couples 
associated with these and other types of machines, 
Lagrange’s equations are employed, and are 
enunciated and explained in some detail because 
of their utility in this connexion and also because 
of their value as an introduction to  the idea of 
generalized co-ordinates as used in the more 
advanced theory of vibrations. Lagrange’s method 
has the advantage in this type of analysis of 
enabling the main parts of an engine to be con­
sidered successively, so th a t it is possible to trace 
the relative motion between two parts due to  the 
effect of a change of load and the elasticity of the 
connecting materials.

The second aim which can be noted is the 
presentation of problems pertaining to  the design
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of buildings to withstand earthquakes, of which 
the author has had unique experience. This sub­
ject is discussed and illustrated by solutions to 
problems in which prescribed buildings are con­
sidered as a whole and as a structure composed of 
interconnected beams, columns and trusses. 
Here, too, the important question of foundations 
is dealt with, and in the same group may be

mentioned the vibratory effects of traffic oil 
roads.

The range of examples introduced is much too 
wide to be particularly_classified, but it may be 
mentioned th a t they are representative of civil, 
mechanical, aeronautical, structural and marine 
engineering, and afford trustworthy guidance for 
most cases met with in practice.

ROCK-PAINTINGS IN SOUTH AFRICA

M ore Rock-Paintings in  South Africa
From the Coastal Belt between Albany and 
Piquetberg. Mainly copied by Joyce and Mollie 
van der Riet. W ith Notes by the same and an 
Introduction and Explanatory Remarks by 
Dorothea F. Bleek. Pp. xx+ 28  +  28 plates. 
(London : Methuen and Co., Ltd., 1940.) 42s. net.
'  I AHIS volume, which has only thirteen pages of 

-*■ text, one map and twenty-eight plates with 
an explanatory page by Miss Bleek for each sheet 
of plates, describes a chosen number of rock 
paintings in the district of Grahamstown, half­
way between Cape Town and Durban. They are 
some of the 145 examples copied by Miss van 
der Riet, Mrs. Ginn, Miss Sheila Fort and Miss 
Bright. There are also three plates of rather 
mediocre rock engravings, interesting because they 
show the extension southwards of this type of art. 
Some photographs of the originals are included.

On the whole, the art of the panels reproduced 
is not of a very high level, although the elephant 
shaded in reddish-brown (pl. 16-17) is very fine 
and so are the clothed and equipped archers 
(pi. 26), recalling some of the finest panels of 
Natal.

Among the most interesting subjects reproduced, 
all purely Bushman and previous to  the arrival 
of other races, are the line of galloping springboks 
(pis. 15, 17, 19, 21A ) in red, in the style I  call 
‘spidery’ ; the battle between two tribes of Bush­
men (pi. 5A) in red ; the group of kneeling archers 
also in red drawing their bows (pi. 6B) ; the flying 
birds and circles of seated men painted in red 
(pi. 23) ; the little elephants grouped in a footprint 
of th a t animal (?) (pi. 27) also in red.

We must mention certain animals with their 
outline drawn in red and not filled in with colour, 
such as those in pi. 8A  and В  : one of these is an 
antelope, not an ox, with its horn (pi. HA), seen 
full face, an example of twisted perspective rare 
in South African art.

T h e re  a re  v e ry  few  b ig  tw o -co lo u r p a in tin g s  o f 
e lan d s , a n d  th e y  a re  p o o r (pis. 1 a n d  28) ; th e  
b e t te r  tw o -co lo u r p a in tin g s , w h ich  a re  r a th e r  good, 
a re  o f  a n te lo p e s  (pi. 5B )  a n d  q u ag g a  (?) (pi. 105). 
T h e re  a re  a  few  p la n ts  (?) (pis. 14A  a n d  24) ; a  
ra in b o w  (?) (pi. 7) ; a n  a p ro n  (?) (pi. 7) ; a  sk in  
w a te r  b o t t le  (?) w ith  its  co rd s (pi. 19) n e a r  a  m an  
w ho  seem s to  be  c lim b in g  sk y w a rd s  w ith  a  ro p e  ; 
th e  sp o ts  n e a r  h im  su g g es t a  ra in -m a k in g  r i te .

A  go o d  m a n y  su p e rp o s itio n s  o f  th e  p a in tin g s  
a re  m e n tio n e d , o n ly  som e o f  w h ich  a re  show n 
(pi. 5 A  a n d  B) ; b ro w n ish -red  on  fa d e d  re d  
(pi. 23) ; th r e e  levels, ye llow , re d , th e n  b la c k  (pi. 
26) ; t h e  b la c k  figu res a re  o b v io u s ly  th e  la te s t  in  
p is . 7, 9, 20, 25, 26 ; th e r e  a re  sev e ra l p a in tin g s  
o f  b a b o o n s . A  fine w h ite  a n d  b la c k  o s tric h  rem in d s  
u s  o f  th e  c e le b ra te d  ones p u b lish e d  b y  S tow  w ith  
th e  h u n te r  d isg u ised  a s  a n  o s tr ic h  (pi. 2).

I t  is a  p i t y  th i s  v o lu m e  does n o t  c o n ta in  th e  
w ho le  b lo ck  o f  p a in tin g s  cop ied , e v en  if  o n ly  as 
sm a ll lin e  d raw in g s , fo r th e  ch ie f in te re s t  in  a 
reg io n a l in v e s tig a tio n  lies in  a n  e x h a u s tiv e  s tu d y  
o f  th e  su p e rp o s itio n s  a n d  s ty le s  w h ich  i t  ex h ib its . 
F o r  ex am p le , s ten c illed  fee t a n d  h a n d s  a re  m e n ­
tio n e d , b u t  th e r e  is n o  re p ro d u c tio n  o f  th e m . I t  
is sa id  th e y  a re  so m e tim es  o ld e r a n d  som etim es 
m o re  re c e n t th a n  th e  figu res ; I  c an  o n ly  sa y  th a t  
a t  R iv e rsd a le , a s  a t  W ilto n , w h ere  I  saw  th e m , 
th e y  w ere  fa r  o ld e r th a n  th e  figures. N o  la te  panels 
a re  g iv en  sh o w in g  sh eep , o x en , ho rses, e tc . ; such 
p la te s  w o u ld  h a v e  b een  v a lu a b le , m a k in g  th e  book 
m o re  co m p le te . I  h a v e  seen , fo r ex am p le , a t  W ilto n , 
a  b ig  g ro u p  o f  H o t te n to t  w h ite  sheep  w ith  f a t  ta ils .

S till w e th a n k  M iss B leek  fo r h a v in g , so fa r  as 
sh e  cou ld , e n ric h e d  th i s  p u b lic a tio n , w h ich  com ­
p le te s  h e r  p re v io u s  m ag n ific en t v o lum e, a n d  
en co u rag e  h e r  to  p u rs u e  h e r  fa sc in a tin g  s tu d y . 
S h e  h a s  p o in te d  o u t  in  th e  te x t ,  w ith  t h a t  a u th o r i ty  
w h ich  is h e r  r ig h t,  th e  d ifferences in  th e  a r t is t ic  
c h a ra c te r  o f  th e  v a rio u s  S o u th  A fric an  reg ions, 
d iffe rences w h ich  I  n eed  n o t  e n u m e ra te .

H . B r e u il .
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EARLY BOTANY AT OXFORD*
By D r. J. R a m s b o t t o m ,  O.B.E., 

B ritish  M useum (N atural H istory)

JOHN JACOB DILLENIUS was born at Darm- 
^  stadt, Germany, in 1684. He studied at the 
University of Giessen, like several of his family 
before him. At an early age he became a member 
of the Academia Naturæ Curiosorum and con­
tributed several papers to the Miscellanea Curiosa 
of th a t Society from the year 1715 onwards : 
among other m atters these dealt with American 
species of plants which had become naturalized in 
Europe ; Arabian coffee and his own ersatz pre­
parations made by roasting peas, beans, kidney - 
beans and rye, the last being barely distinguishable 
from the real thing ; the examination of mosses 
and other cryptogams with the view of ascertaining 
their sexual organs ; and an experiment made with 
opium he had prepared from Papaver somniferum 
grown in Europe. He also wrote on leeches and 
butterflies.

In 1719 he published his “Catalogue plantarum 
sponte circa Gissam nascentium”, a work which 
immediately established his reputation. I t  con­
tains a list of plants gathered within a circuit of 
about a German mile and a half—approximately 
980 species of flowering plants, 200 species of Musci 
and 160 species of Fungi ; a large proportion 
of the Cryptogams had not previously been 
described. There is a critical examination of the 
systems of Ray, Knaut, Rivinus and Tournefort. 
Dillenius himself followed R ay’s system through­
out his career.

I t  was as a direct result of the catalogue tha t 
Dillenius was invited to  Great Britain. William 
Sherard was at th a t time eminent in botany, so 
much so tha t Dawson Turner called him “the Sir 
Joseph Banks of his tim e” . He had studied under 
Tournefort a t Paris and later in 1704 was appointed 
Consul at Smyrna and there made a collection of 
plants and also did antiquarian exploration. At 
Tournefort’s suggestion he undertook the con­
tinuation of Casper Bauhin’s “Pinax” , and on his 
return to England in 1716 he devoted himself to 
completing the work. The neglect of Cryptogams 
in Great Britain led him to enter into corre­
spondence with Dillenius in 1718, and three years 
later, after sending .for him, brought him over. 
Dillenius was engaged upon naming Sherard’s 
collection of Smyrna plants and also on the 
“Pinax” .

*From the  presidential address delivered before the  Linnean Society 
o f London on May 24, which dealt w ith a  collection of drawings 
recently acquired by the D epartm ent of B otany, B ritish Museum.

By th a t time the second edition of R ay’s 
“Synopsis Methodica Stirpium Britannicarum” , 
published in 1696, had become scarce, and Dillenius 
was employed in helping to prepare a new edition. 
This was published on July  17, 1724.

In  1726 Dillenius made a tour of the west of 
England and Wales in company with Samuel 
Brewer ; Littleton Brown made part of the 
journey.

William Sherard died in August 1728 and left 
his books and plants and £3,000 for the main­
tenance of a professor of botany a t Oxford. He 
nominated Dillenius to  be the first professor for 
life.
• Dillenius was fully satisfied with his work on 
the “Pinax” , but James Sherard, after his brother’s 
death, persuaded him to write an account of the 
plants cultivated in his garden a t Eltham. “Hortus 
Elthamensis” appeared in 1732 in two folio 
volumes of 437 pages and 324 plates drawn and 
engraved by Dillenius. A large number of the then 
known species of Mesembryanthemum are figured 
and also some rare British plants. Sprengel 
described it as a most splendid work and Linnæus 
as “a botanical work such as the world had not 
seen” . But Dillenius grudged the time he had 
spent on it. Further, he was shabbily treated by 
James Sherard, who complained th a t “he has not 
studied either to  adorn his book or my garden ; 
his chief care having been to  improve and advance 
the Knowledge of Botany”—and Dillenius had to 
bear the cost of the production of a work James 
Sherard had designed “to make himself known” . 
Many of the type specimens are preserved at 
Oxford. The drawings appear to have been 
lost.

There was difficulty over the Oxford appoint­
ment because of James Sherard’s executors going 
to  law, and Dillenius did not take up residence in 
Oxford until 1734, six years after William Sherard’s 
bequest. In  1741 he published his “Historia 
Muscorum”, a quarto volume of 576 pages and 85 
plates—’mosses including Bryophytes, Hepatics, 
Lycopods, Algæ and lichens. The original draw­
ings of the figures on the first seventy-nine plates 
are in the Department of Botany ; the remaining 
six plates were apparently drawn and etched 
directly on the copper. Dillenius died in April 
1747 a t the age of sixty-three—-the great “Pinax” 
unfinished.
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Such in outline is the life of one of the foremost 
systematists of his time—Linnæus says of the 
genus Dillenia, “of all plants the most distinguished 
for the beauty of its flower and fruit, like Dillenius 
among botanists” .

Although Dillenius gained a considerable reputa­
tion from his Giessen Catalogue, this was chiefly 
because of the prominence he gave to  Cryptogams. 
His Musci include not only the true mosses but 
also the lichens and some Algæ. For the first 
time mosses were split up into genera and names 
such as Mnion, Hypnum, Polytrichum, Bryum, 
and Sphagnum he took from Theophrastus, 
Dioscorides and Pliny.

Three years before the appearance of the 
Catalogue, Marsigli and Lancisi had published 
their letters on the nature of Fungi. Dillenius 
adopted their ideas, and his opinion is often quoted 
in the discussions which went on for a century or 
so. “A fungus,” he says, “is a sterile kind of 
plant, th a t is to  say destitute of flower and seed, 
arising from putrefactive fermentation, wherefore 
they arise chiefly during a moist and rainy period 
and consist for the most part of a soft and spongy 
substance yet retaining its characteristic look 
which it owes to a definite and specific juice of 
decay from which it originated ; and so, since by 
this putrefactive process the texture and elements 
of vegetables are considerably altered and almost 
destroyed, Fungi do not possess a green colour or 
have leaves, or even texture like other plants. 
Another consequence is th a t they usually spring 
up in a short space of time and are of equally short 
duration, or become the habitat and food of grubs 
and beetles, with the exception of not a few 
arboreal species th a t spring from the less liquid 
juices of wood and therefore last longer.”

In  spite of this belief which, logically, means tha t 
Fungi have no separate entity, Dillenius paid 
considerable attention to them and describes 162 
species in his Catalogue. Drawings of 114 of these 
are in the present collection with 52 additional 
drawings. They are painted on separate pieces of 
paper and stuck on sheets on which the details are 
given. These drawings serve as the types of 
Dillenius’s species and give his interpretations of 
previous descriptions.

Dillenius was recommended to Sherard “as a 
person very curious in mushrooms and mosses, as I 
perceive he is,” and later Sherard writes : “I 
have brought over with me Dr. Dillenius who has 
with him most (if not all) of his Fungi painted” . 
These drawings must be the ones mentioned. 
They are not of high artistic merit.

There is also a set of wash drawings of 
Fungi, all mounted on the same size of paper 
and arranged as if for publication. They seem 
to be copies, but they are from no work I

know and, so far, I  have not been able to 
match a single one of them except in Dillenius’s 
own drawings. Can it be tha t they are the drawings 
mentioned by Sherard in ą letter to Richardson 
dated December 26, 1723 ? “Dr. Dillenius has 
much improv’d in his painting. He has copied 
for me all Mr. Dandridge’s Fungi and as many as 
he has been able to  procure about London” . Or 
are these, as Dr. Druce suggested, included in the 
drawings of Fungi a t Oxford. These latter number 
264 : the printed m atter in Druce’s “The Dillenian 
Herbaria” does not appear to support the sugges­
tion for Dandridge’s name is scarcely mentioned ; 
some of the Fungi are said to be from Giessen.

Another set of drawings, also in wash, is entitled 
“Plantæ novæ aut rariores ex Ephem. Nat. 
Curiosorum”. I t  will be remembered that Dil­
lenius himself was a member of the Academia 
Naturæ Curiosorum. These drawings on sixty - 
four sheets are copied from various plates which 
appeared in the Ephemerides together with full 
notes, and from Mentzel’s “Pugillus” and Alpinus 
and Vesling’s “De Plantis Aegypti” . These, I 
imagine, date from his Giessen days, indeed 
probably when he was a student.

Although Dillenius’s name is not on the third 
edition of R ay’s “Synopsis” it would have been 
possible to guess th a t he was the editor even if 
it were not known for certain otherwise, for the 
classification adopted is practically tha t of the 
Giessen catalogue. I t  is common knowledge, 
however, tha t his name was omitted as “there was 
some apprehension (me being a foreigner) of 
making natives uneasy, if I  should publicate it in 
my name”. He had wished to dedicate it to 
Sherard and R. Richardson, “two persons that 
have contributed the most to its perfection”, but 
the dedication being anonymous was “to all those 
Lovers of Botany, who contributed the most to 
the edition” . There was even a suggestion that 
Isaac Rand’s name should be given as editor, 
which apparently Sherard approved of, though he 
had himself done far more work on the “Synopsis” , 
having on occasion worked ten hours a day on it. 
The “Synopsis” was illustrated with twenty-four 
plates. The only reference I  have found to the 
fact th a t Dillenius did these is in a letter from 
Sherard to Richardson in which he says : “I  know 
nothing further Dr. Dillenius has to do to the 
Synopsis, but the getting grav’d a few more 
plates, which may be done whilst ’tis printing” . 
Richardson sent the money to pay for two plates, 
but Sherard returned it saying that it was a proper 
charge upon the publisher. The present collection 
contains the original drawings of all the plates 
except plate 1 , though a few of the figures are 
missing ; the drawing for plate 23 is in pencil in an 
unfinished state. The original figures of plate 1,



No. 3687, J u n e  29, 1940 N A T U R E 995

which illustrate Fungi, are amongst the Oxford 
drawings, according to Druce. Most of the drawings 
have the red chalk used in engraving still showing 
on the reverse side. But the interesting fact is 
that apparently it was intended th a t there should 
be sixty-eight plates. I  have not traced any 
reason why all were not published.

The collection also includes a number of British 
plants. The specimens are in the Dillenian H er­
barium at Oxford. There are further fifty sheets 
of drawings of plants probably from Giessen, 
and also sixty-three drawings of rushes, sedges 
and grasses.

The most numerous drawings are a set of 
about 320 labelled “Designationes and leones 
plantarum in Horto Oxoniensi crescentium . . . 
1744, 1746 dipictae.” They are of great artistic 
merit and it need not be stressed tha t they are 
botanical drawings. In  my opinion they place 
Dillenius among the front rank of botanical 
artists ; it scarcely seems possible tha t they are 
by the same hand as some of the earlier drawings.

The Oxford Botanic Garden dates from 1621 
and had only been planted with “divers simples 
for the advancement of the faculty of medicine” 
when the Civil War broke out. Jacob Bobart the 
elder was the first gardener appointed, though it 
seems that Lord Danby, founder of the garden, 
had previously negotiated with John Tradescant. 
The definite agreement between Lord Danby and 
Bobart was drawn up in 1641. Under Bobart’s 
care the garden acquired a great reputation, and a 
catalogue of the plants there cultivated was 
published in 1648 ; 1,600 plants are included of 
which 600 were British. A second edition appeared 
ten years later with Philip Stephens and William 
Brown as co-editors with Bobart. Jacob Bobart 
the younger succeeded his father as keeper of the 
Physic Garden in 1679. There are two manuscript 
catalogues of plants growing in the garden and its 
neighbourhood in the Botanical Library a t Oxford, 
and a number of manuscript lists of seeds and 
plants mostly sent or received by Bobart, in the 
Sloane Library.

After Bobart’s retirement in 1718 there was no 
activity until the appointment of Dillenius. 
Sherard and others sent plants and seeds, but the 
neglect which had begun as Bobart grew old and 
feeble continued until 1734. Linnaeus’s famous 
visit to Oxford took place in 1736. I t  is probable 
that his main object was to see Sherard’s her­
barium, which in his judgement excelled all 
others in European plants, but the opportunity 
of meeting Dilleniiis was doubtless an additional 
attraction. There are several accounts of this 
visit. Dillenius, writing to Richardson, said that 
the visit lasted eight days, whereas Linnæus says 
that the learned Dillenius was a t first haughty

and distant, conceiving the “Genera Plantarum ” to 
be written against him ; but th a t he afterwards 
detained him for a month, without leaving him 
an hour to himself the whole day long, and a t last 
took leave of him with tears in his eyes, after 
giving him the choice of living with him until his 
death, as the salary he thought was sufficient for 
them both.

By collating these various lists with the present 
drawings it should be possible to gain some idea 
of the plants in cultivation a t Oxford when 
Dillenius was professor.

W hat was the purpose Dillenius had in mind in 
preparing these drawings ? They were done with 
such care th a t it scarcely seems credible tha t they 
were drawn merely for amusement. We know 
th a t Dillenius regretted every moment away from 
the “Pinax” and yet here we have an enormous 
amount of time spent with what seems to be no 
purpose. Was it th a t Dillenius had in view the 
preparation of a volume dealing with the Oxford 
garden similar to “Hortus Elthamensis” ? He 
certainly would have found it more congenial to 
work as he pleased than under the selfish criticism 
of James Sherard.

Dr. Druce overlooked the fact th a t Dillenius 
was a correspondent of John Bartram. His letters 
were usually sent through Peter Collinson, who 
also distributed seeds collected by Bartram. In 
1737 Collinson sends names of his plants from 
Dillenius, and Dillenius received collections of 
seeds and plants until 1742. Bartram  also collected 
mosses. “Before Dr. Dillenius gave me a hint of 
it, I  took no particular notice of Mosses, but looked 
upon them as a cow looks at a pair of new barn 
doors.”

We know th a t Dillenius was thoroughly dis­
satisfied a t the loss he encountered by having to 
finance the publication of “Hortus Elthamensis” . 
At James Sherard’s desire he printed off 500 
copies, but decided to  have only 145 copies of the 
plates. Half a hundredweight of the paper—best 
Dutch paper—-he sent to  Bartram through Collin­
son, who wrote th a t it would “make noble books 
for specimens” and “think will furnish thee with 
paper for specimens, and for seeds, for thy  life­
tim e” . Drawings of some of the plants grown from 
Bartram ’s seeds are in the collection.

The last of the Dillenian material about which 
I  wish to speak is the manuscript “Classis of 
Water Plants” . I t  consists of thirty-two pages 
evidently written while in England and probably 
before he went to Oxford. He divides the plants 
into two groups : (1) such as bear neither (con­
spicuous) flowers, nor seeds, but propagate them ­
selves by young leaves, growing out of the sides 
of their mother plants ; (2) Apetalous seed- 
bearing water plants.



996 N A T U R E  J u n e  29, 1940, v o l . 145

The account of each genus begins with the 
etymology of the Latin name followed by a 
generic description with references to figures and 
literature. For each species there is a description, 
place, use, synonomy, and critical remarks. The 
strange thing is tha t the account of Class I (six 
pages) is in English, th a t of Class I I  is in Latin. 
Obviously the work was intended for publication 
but, though it seems a fair copy, was never 
finished.

The full account of these additional Dillenian 
manuscripts will supplement th a t given by Druce

and Vines in their “The Dillenian Herbaria” . 
At the present time, it is interesting to note that 
the preface to  th a t work dated 1907 ends : “At a 
time when two great and partly estranged nations 
are being brought closer together, may this work, 
insignificant in itself, yet as being compiled in the 
twentieth century by a British student to bear 
witness to  the eminent service rendered to 
Botanical science in this country by a German 
botanist in the eighteenth, be an augury for their 
more kindly feeling and cordial co-operation in 
the progress of science” .

OXIDATION OF METALS AND THE FORMATION 
OF PROTECTIVE FILMS*

B y  P r o f .  N. F. Мотт, F.R.S.,
U n i v e r s i t y  o f  B r i s t o l

Д  CHEMICAL process in which one of the 
reacting substances and also the product of 

the reaction are solid has one feature not shown 
when the product is gaseous or liquid ; the 
product must necessarily form a barrier between 
the reacting substances, so tha t the reaction can 
only proceed either if the product is continually 
removed, or if the reacting substances can pene­
tra te  the barrier. In  the oxidation of metals the 
rate of the reaction is almost entirely controlled 
by the rate at which metal or oxygen can penetrate 
the oxide layer. In  general, as the oxide layer 
becomes thicker, the rate of reaction becomes 
slower. In  some metals, notably aluminium, 
chromium and probably zinc below 225° C., 
oxidation stops altogether when the film has 
reached a thickness of the order of 10-6 cm., the 
protective film thus formed preventing further 
attack. The discussion of these protective films 
will be one of the, chief purposes of this article 

Provided th a t one of the reacting substances 
can penetrate the oxide layer, we would expect 
that the primary process would be the formation 
of a fairly uniform film of oxide over the surface 
of the metal. In  many cases, however, it seems 
certain tha t the oxide film breaks up as soon 
as it is formed, and recrystallizes in little 
islands scattered about the surface. The oxidation 
of zinc above 225° C. provides an example1. The 
oxide film shows a granular structure under the 
microscope, and does not show the interference 
colours obtained with compact oxide films on 
copper for example. Both facts point to  the

* Substance of a lecture delivered before the London Branch of the 
Institute of Physics on April 30.

presence of a conglomerate of fairly large crystals 
of the type illustrated in Fig. 1(6) rather than 
a compact film. Electron diffraction experiments, 
moreover, reveal a well-defined crystalline struc­
ture.

The tendency of thin films on a substrate to 
recrystallize is well known, and is shown by the 
results obtained at Bristol by Appleyard2, Lovell3

and their co-workers on the conductivity of thin 
metal films evaporated on glass. Whereas it was 
found th a t by repeated degassing of the glass 
surface, and by depositing the metal a t the tem­
perature of liquid air, compact films of rubidium 
and cæsium could be obtained which would conduct 
electricity a t a thickness corresponding to one or 
two atomic layers, other metals such as mercury, 
or alkali metals at higher temperatures, did not 
conduct until a thickness of about 500 A. was 
reached. I t  was concluded that the surface 
tension of the metal caused the splitting up of the
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film and its recrystallization in the form of crystals 
of about this size. Conductivity would begin when 
these islands were sufficiently numerous to  be in 
contact with each other.

Vernon and his colleagues found th a t the weight 
W of oxide formed on zinc followed the law

a was of the order 0 5 (hr.)-1. A law of this type 
gives a rapid initial rate of growth which later 
becomes vanishingly slow. For example, after 200 
hours W  will be 2 k, but will reach the value 4к 
only after 20,000 hours. Thus the thicker films 
must be quite impenetrable to  metal or oxygen. 
The maximum thicknesses obtained are of the 
order 500 A., the same order as those 
at which the mercury films conduct.
This thickness, however, and hence 
the size of the individual crystals, 
increases fairly rapidly as the tem ­
perature is raised, as we should 
expect.

The logarithmic law of growth can 
be derived on certain assumptions, of 
which the most important is tha t the 
rate of oxidation is proportional to 
the area of surface not already 
covered. For the proof the reader 
is referred to the original papers4.

We turn now to the compact films 
formed on copper, iron, aluminium 
and so on., Two main types can be 
distinguished : those in which the 
parabolic law is obeyed, tha t is to say the weight, 
and hence the thickness of the film, increase as 
the square root of the time ; so tha t

work does not seem to be more than  ten  times 
heavier than th a t formed a t room temperature. 
The former film had probably recrystallized.) An 
example of the second type of growth law is given 
in Fig. 2.

The explanation of the parabolic law of growth 
was given some time ago by Tammann7 and by 
Piling and Bedworth8. I t  is supposed th a t either 
the metal or the oxygen is soluble in the oxide. 
Let us suppose th a t the metal is soluble, the excess 
metal atoms going into interstitial positions in the 
oxide ; then in the oxide in equilibrium with the 
metal there will be a certain concentration c0 of 
excess metal atoms per unit volume. In  the oxide 
film, however, while the reaction is in progress, 
there will be a concentration gradient of excess 
metal atoms, the concentration being c„ a t the 
oxide -  metal interface, and zero a t the free surface 
of the oxide, provided th a t the oxygen has pressure 
enough to  react with the excess metal atoms as

soon as they arrive. I f  x  is the thickness of the 
film, the concentration gradient is thus cjx ,  so 
tha t the number N  of excess metal atoms crossing 
unit area per unit time is given bv

T im e (days)
Fig. 2.

F o r m a t i o n  o f  a l u m i n i u m  o x i d e  o n  s h e e t  a l u m i n i u m  e x p o s e d  t o  
TH E ATM OSPHERE A T ROOM TEM PERA TU RE (FROM  W. H . J . V E R N O N ,

Trane. Faraday Soc., 23, 113 (1927)).

or, expressed as a relation between the rate of 
growth and W,

and those in which the film grows to a constant 
thickness d and then practically stops. The oxida­
tion of copper at and above room temperature, of 
iron5 above 200°C. and the reaction of silver with the 
halogens6 are examples of the first class. The 
constant A,  which determines the growth-rate, 
increases rapidly with temperature. The pro­
tective oxide films formed on such metals as 
aluminium, chromium and on stainless steels and 
zinc below 200° are examples of the second class. 
Here the thickness d which the film reaches seems 
to be relatively insensitive to  temperature. (Ex­
periments to establish this more definitely would 
be of great interest ; the oxide film formed on 
aluminium at 600° C. in Pilling and Bed worth’s

this is the required equation.
As equation (3) shows, the rate of growth for 

very small thicknesses becomes very great. We 
might expect then, in the initial stages of oxida­
tion, especially a t low pressures, th a t the oxygen 
pressure would not be sufficient to cause oxidation

which on integration gives

where D is their coefficient of diffusion. But if Cl 
is the volume of oxide per metal atom, then the 
rate of growth dx/dt is equal to  N Q  ; we thus have
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of the metal atoms as fast as they diffuse to the 
surface. In  the initial stages of growth, then, we 
should expect a linear rate of growth. Wagner 
and Grünewald9 have observed an effect of this 
type during the oxidation of copper at 1000° C. 
and a pressure of oxygen equal to  th a t of 1 mm. 
of mercury. They found tha t until the film thick­
ness had reached a value of the order 10-s cm. 
the growth was linear, after which it followed the 
parabolic law.

We have next to  consider whether, during the 
oxidation of any particular metal, the metal atoms 
move outwards through the oxide or the oxygen 
atoms or molecules move inwards. For the 
reaction of silver with (liquid) sulphur this has 
been settled experimentally in the following way10. 
Silver was separated from liquid sulphur by two 
slabs of silver sulphide, as shown in Fig. 3. After

Fig. 3.
R e a c t io n  o f  s il v e r  w i t h  s u l p h u r .

the reaction had been allowed to  progress for 
some time, it was found th a t the upper slab I I  
had increased in weight, but not the lower slab I. 
This shows th a t the silver diffuses through the 
sulphide and th a t the reaction takes place a t the 
interface between the sulphur and the silver 
sulphide. I f  the sulphur were able to diffuse 
through the sulphide, the reaction would take 
place partly a t the interface between the silver 
and its sulphide, and the weight of slab I  would 
increase also.

In  other cases conclusions may be drawn from 
th e  known properties of the oxides, especially 
from their electrical conductivities. The con­
ductivities of oxides are in general due to  the 
presence of small quantities of oxygen or of the 
m etal constituent in excess of the stoichiometric 
composition, the excess atoms providing centres 
which lose an electron easily. The oxides of zinc 
and aluminium, for example, are what are known 
as reduction semi-conductors ; th a t is to  say, their 
conductivity is increased by heating in a vacuum, 
when a small amount of oxygen is driven off and 
a  corresponding number of metal atoms left 
behind, probably in interstitial positions. I t  does

not seem possible, however, to  produce these 
oxides with excess oxygen. We may reasonably 
assume, then, th a t the oxide film dissolves metal 
rather than oxygen, and thus tha t it is the metal ion 
which moves. An interesting consequence is that, for 
temperatures and oxygen pressures for which the 
parabolic law holds, the rate of reaction should be 
independent of the oxygen pressure for oxides of 
this type. This follows from equation (4) ; it will 
be seen th a t the reaction constant depends on the 
solubility of the metal only. However, as we shall 
see below, the parabolic law does not usually hold 
for this type of oxide.

Cuprous oxide, which is formed when copper is 
oxidized, is an oxidation semi-conductor ; that is 
to say, its conductivity increases when it is heated 
in oxygen, and is due to  excess oxygen. There is 
evidence11, however, tha t the oxygen is not taken 
up interstitially, the oxygen atom being too large 
to  fit into interstitial positions in the oxide lattice. 
The way in which the lattice accommodates excess 
oxygen is through the absence from their normal 
lattice points of a few copper atoms. These vacant 
lattice points are mobile ; an adjacent metal atom 
can move into them, and then another atom will 
move into the position tha t has been left vacant, and 
so on. Thus in cuprous oxide also it is the metal 
atoms which move ; the vacant lattice points 
move inwards from the oxygen-oxide interface. 
In  reactions of this type, the pressure of oxygen 
does have an effect on the rate of reaction, as has 
been shown for the case of copper by Wagner and 
Grünewald8.

The oxides of iron form semi-conductors of the 
same type ; here the concentration of iron may 
have any value between those given by the formulae 
FeO and Fe2Os.

We do not know of any case of compact oxide 
films where it is established tha t the oxygen diffuses.

Wagner has suggested that the atoms diffusing 
through an oxide layer dissociate almost com­
pletely into ions and electrons. I f  the diffusion 
takes place through the motion of a vacant lattice 
point, then by dissociation we mean the following : 
If, for example, a Cu + ion is missing, then a neigh­
bouring Cu+ or О - - ion must have an electron 
missing, in order tha t the centre as a whole shall 
be electrically neutral. At high temperatures, 
however, the place where the electron is missing 
may move away from the vacant lattice point by 
a replacement process. I t  is suggested, then, that 
in cuprous oxide the vacant lattice points and 
the points from which an electron is missing 
(positive holes) are dissociated.

Estimates of the concentration of excess atoms 
and of the dissociation energy—the latter deter­
mined from the temperature variation of the con­
ductivity of the oxide—enable a theoretical calcu-
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lation to  be made of the degree of dissociation, 
and the results bear out the hypothesis. More 
direct evidence has been obtained by Wagner* for 
the case of copper ; he heated cuprous oxide at 
1000° C. in oxygen until equilibrium was obtained, 
and measured the electrical conductivity ; he 
found tha t it varied as p lh, where p  was the 
pressure of oxygen. This is to  be understood in 
the following way : each oxygen molecule gives 
two additional oxygen ions (0~) in the Cu20  lattice, 
and thus four vacant copper lattice points. I f  
there were no dissociation we should expect the 
concentration to  vary as p 11*, if dissociation were 
complete as p ll>, according to  the law of mass 
action. The value obtained suggests th a t dissocia­
tion is nearly complete. As additional evidence, 
Wagner finds tha t the rate of oxidation of copper 
also varies as p in .

We turn  now to the consideration of the pro­
tective films formed on aluminium, chromium and 
other metals. The characteristic feature shown by 
these films is tha t they grow fairly rapidly up to 
a certain critical thickness, after which the growth 
is very small. The type of thickness-time curve 
is shown in Fig. 2. Various methods are available 
for determining the thickness of these very thin 
films. There is first of all the method of weighing 
before and during oxidation ; this was used by 
Vernon to  obtain the results shown in Fig. 2. To 
obtain the film thickness from the weight increase 
one must make an estimate of the true surface 
area of the surface area of an aluminium sheet. 
Erbacher12 gives a ratio of 2-5 between the real 
and apparent surface, and using this factor we 
may deduce from Vernon’s results a film thickness 
of 40 A. formed at room temperature. Steinheil13 
also obtained a thickness of 40 A. for the oxide 
film formed on aluminium after exposure to air 
for a few months by observing the progressive 
increase of transparency of evaporated aluminium 
films exposed to air. Tronstad14 has used a polari- 
metric method to estimate the thickness, and gives 
the following table for films which have reached a 
constant thickness.

Mercury in dry air 
Aluminium in dry  a ir 
Iron  in dry air 
Austenitic stainless steel

15-20 A. 
100-150 A .  

15-40 A .  

10-30 A .

The crystal structure of the oxide films formed 
on aluminium has been examined by electron 
diffraction15 using both reflected and transmitted 
beams ; in the latter case the films were first 
stripped from the metal substrate. Very diffuse 
rings are obtained, suggesting th a t the films are 
built up of very small crystals. The films are thus 
to  be contrasted with those formed by recrystal­
lization, discussed a t the beginning of this article,

which give sharp rings. Another difference is th a t 
on aluminium, the maximum film thickness varies 
only slightly with temperature, whereas in the 
films formed by recrystallization the maximum 
film thickness increases very rapidly with tem ­
perature.

The present author has suggested a theory 
of the process responsible for the formation of 
these films16. This theory starts from Wagner’s 
hypothesis tha t metal atoms diffuse through 
the oxide film in the form of metal ions and 
electrons separately. Since the films do not 
grow beyond a thickness of some 40 A. on 
aluminium, for example, it follows th a t either the 
ions or the electrons cannot pass through a thicker 
layer. I t  cannot, however, be the ions which find 
the difficulty, because oxide films thicker than  
10,000 A. can be formed on aluminium by anodic 
oxidation17, which shows th a t aluminium ions can 
pass through the layer if oxide ions are supplied 
a t the surface.

I t  must, therefore, be the electrons which are 
unable to  penetrate the thicker films. In  oxide 
films which grow according to  the parabolic law, 
one must suppose th a t electrons leave the metal 
and penetrate the oxide through a kind of therm ­
ionic emission ; if an electron receives enough 
energy to  leave the metal and move on to  one of 
the metal ions of the oxide, it can jump from m etal 
ion to metal ion and so on through the layer. We- 
must suppose, however, th a t a t the surface^ 
A1-A120 ,  the necessary work function 9 is too  
great for this to  happen up to 600° C., so th a t n a  
emission will take place into a thick oxide film. 
This implies th a t 9 2 ev. I t  is, however, possible 
for electrons to  pass through a very thin film 
without receiving any energy of activation by what 
is known as the ‘quantum mechanical tunnel 
effect’. According to  the principles of quantum 
mechanics, it is possible for a particle to  penetrate 
a small distance into regions of high potential 
energy for which, according to  classical mechanics, 
its kinetic energy is insufficient. The principle has 
been used to  explain, for example, the cold emission 
of electrons from metals in strong fields, and also 
the spontaneous а-decay of radioactive nuclei. 
The number of electrons per second penetrating a 
film of thickness x  turns out to  be about

1 0 23 g— 4*га;д/(2тф)/к cm  -2 gee.-1,

giving a maximum rate of growth of the order 
g—4irx-\/(2mip)lh cm./sec.

We may take the effective maximum film thickness 
to  be reached when one atomic layer is added per 
year ; for reasonable values of 9 (1 to 2 ev.) this 
gives a thickness of 30-45 A.
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We see, then, th a t when the oxide is a reduction 
semi-conductor, incapable of absorbing oxygen, 
the parabolic law of growth should be observed 
only if 9 is not too large ; if 9 is large we get a 
protective film formed. On the other hand, if the 
oxide can absorb oxygen, the parabolic law will 
always be valid. Now it has been suggested on 
various sides18 th a t reduction semi-conductors are 
oxides in which the metal ion has its maximum 
valency ; and actually it appears th a t it is just 
oxide films of this type which are protective, 
namely, A120 3, Cr2Oa, ZnO. We have very little 
direct evidence1* about the values th a t 9 should 
have for metal -  oxide interfaces, but it seems a 
not unreasonable assumption th a t 9 is in general 
too large for thermionic emission. I f  this is the 
case we shall never get parabolic growth for this 
type of oxide, but always protective films less than 
50 A. thick a t low temperatures, and recrystal- 
lization leading to  a logarithmic law of growth 
a t high temperatures. For oxides such as 
Cu20 , FeO, NiO on the other hand, the metal ion 
does not have its maximum valency, and the oxide 
can dissolve oxygen. Here we expect a parabolic 
law of growth producing a uniform film with inter­
ference colours. Recrystallization is not excluded 
for such films, but after it is complete the parabolic 
growth should continue.

The theory may also be applied to  protective 
films on alloys. We have to note in the first place 
th a t protective oxide films can be formed at tem ­
peratures a t which there is no possibility of 
metallic diffusion within the alloy. Therefore, 
when an oxide film is formed, both metals must 
enter into the oxide layer in the same proportion 
as th a t in which they are present in the alloy. 
That the constitution of the metal underneath the 
protective layer is the same as in the interior of 
the metal is also borne out by the fact tha t suc­
cessive formations and removals of the protective 
films do not alter the capacity of the metal to 
form the films.

On the other hand, quite small additions of the 
second metal are sufficient to  give considerable 
resistance to  corrosion (for example, 7 per cent of 
aluminium in iron20, or 3 per cent of aluminium in 
copper at 800° C.21). I t  is unlikely th a t 7 per cent 
of aluminium in ferrous oxide would be sufficient 
to alter the work function 9 of the oxide -  iron 
interface sufficiently to prohibit the passage of 
electrons. We therefore suggest th a t initially a 
mixed oxide is formed, but as the film thickens, 
the part of the film next to  the metal becomes rich 
in aluminium (or chromium in chromium steels) 
until it becomes impervious to  electrons, while an 
iron oxide film is formed outside it. The latter 
film is without influence on the protective pro­
perties.

The way in which this may be expected to 
happen is the following : so far we have con­
sidered the metallic ions as leaving the surface 
layer of the metal and moving in the oxide from 
one interstitial position to another until they 
reach the oxide -  oxygen interface. Another 
process will probably occur at the same time ; 
metal ions in an interstitial position will change 
places with metal ions in the oxide lattice. In  an 
oxide of a single metal this process will not have 
any observable effect ; but in the mixed oxide on 
steels the divalent ferrous ions will leave their 
lattice position with the expenditure of less energy 
than the trivalent aluminium or chromium ions. 
Therefore, in the layers next to the metal, the 
ferrous ions will frequently be replaced by the 
trivalent ions, while mainly ferrous ions will 
succeed in penetrating to the surface and forming 
new oxide layers.

I t  should be emphasized that our theory applies 
primarily to oxidation at low temperatures at 
which diffusion of one metal through the alloy is 
impossible. At high temperatures, on the other 
hand, it is possible tha t the proportions of the 
two metals in the oxide layer may be different 
from their proportions in the alloy. That this is 
the case is suggested by experiments of Iitaka and 
Miyake22, who find tha t the protective films 
formed on copper -  beryllium alloys containing 
one per cent of beryllium heated to a red heat give 
the electron diffraction rings characteristic of BeO 
alone. In  order to explain these results, we may 
assume th a t diffusion within the metal takes place 
readily, and also tha t the beryllium ions diffuse 
through the oxide layer much faster than the 
larger copper ions, so that a protective film of 
BeO is formed before any appreciable amount of 
CuaO appears.
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O B I T U A R I E S
Sir Jocelyn Thorpe, C.B.E., F.R.S.

SIR  JO C E L Y N  F IE L D  T H O R P E  d ied  sudden ly  
on J u n e  10 a t  th e  W hite  H ouse, Cooden B each, 

Sussex. F o r  m an y  y ea rs  he  h as b een  a n  o u ts tan d in g  
and  d istinguished  p e rsona lity  in  chem ical circles. 
B orn  in  L ondon on D ecem ber 1, 1872, he  w as th e  
six th  son o f M r. W . G. T ho rpe  of th e  M iddle Tem ple. 
H e w as educated  a t  W o rth ing  College, a t  K in g ’s 
College, L ondon, a t  th e  R o y a l College o f Science, an d  
took a  P h .D . degree in  organic ch em istry  u n d e r V ictor 
M eyer a t  H eidelberg . I n  1895 he  becam e research  
fellow a t  Owens College, M anchester, w here he  re ­
m ained for a b o u t fifteen years . In sp ired  im m edia te ly  
b y  th e  m agnetic  influence o f W . H . P erk in , ju n ., h is 
fu tu re  career w as clear— research  w as to  be  th e  a lpha  
and  om ega o f h is  life. A lone a n d  jo in tly  h e  pub lished  
m an y  p apers  on  sub jec ts w hich w ere to  serve a s  th e  
foundation  for m an y  o f th e  m odern  developm ents in  
organic chem istry . F o r  fou r years , from  1909, he 
tran sfe rred  to  Sheffield, con tinu ing  to  w ork  on  th e  
sam e subjects a s  Sorby research  fellow o f th e  
R oyal Society.

The expansion  of th e  Im p e ria l College a t  S ou th  
K ensing ton  gave th e  o p p o rtu n ity  to  c rea te  a  full 
professorship o f organic chem istry  in  1914. T horpe 
held th is  p o st u n til h is  re tire m en t in  1930, du ring  
w hich period  he  s tead ily  ad v an ced  h is rep u ta tio n  for 
research  a n d  teach ing  : he  tra in e d  a  large n u m b er o f 
b rillian t s tu d en ts  an d  d id  m u ch  to  p lace B rita in  in  th e  
leading position  in  organic chem istry  w hich i t  occupies 
to-day.

T horpe’s earliest w ork  deals p rinc ipa lly  w ith  th e  
synthesis o f various d eg rada tion  p ro d u c ts  derived  
from  th e  terpenes a s  well a s  w ith  cognate  prob lem s 
o f a liphatic  a n d  alicyclic chem istry  ; th is  w as p u b ­
lished p a r t ly  w ith  W . H . P e rk in , ju n . T ho rpe  w as 
particu la rly  in te rested  in  th e  g lu taric  a n d  g lu taconic 
acids an d  th e ir  s tereochem istry  ; th e  la t te r  acids 
especially p rov ided  h im  w ith  a n  ex trem ely  fru itfu l 
field o f inqu iry , w hich he  exp lo ited  to  th e  fu ll a f te r  
leaving M anchester.

T ho rpe’s frequen t use o f e th y l cyano ace ta te  for 
syn thetic  purposes led h im  to  in ves tiga te  th e  s tru c tu re  
of th is  com pound, an d  ev en tua lly  led  to  th e  w ork 
on th e  reac tio n  w hich bears  h is  nam e. D uring  th e  
Sheffield period  he  pub lished  m an y  p apers  on  th e  
glutaconic acids a n d  p roduced  evidence suppo rting  
his “sem iarom atic” fo rm ula for th is  com pound. T his 
form ula, th o u g h  la te r  abandoned , h as  p o in ts  o f 
resem blance w ith  th e  m o d em  concept o f a  resonance 
h y b rid  an d  bears  tes tim o n y  to  h is o rig inality  an d  
independence o f th o u g h t.

A fter th e  W ar of 1914—18, T ho rpe’s research  school 
underw en t a  rap id  expansion  an d  a tt ra c te d  a n  
en thusiastic  b a n d  o f w orkers to  th e  Im p eria l College. 
N um erous p apers  dealing w ith  ring  fo rm ation  an d  
w ith  tau to m erism  ap p eared  in  th e  n e x t few  years, 
a lthough  T ho rpe’s nam e d id  n o t alw ays ap p ea r in

these  m em oirs ; he  le ft m uch  o f th e  field to  his 
younger co llabo ra to rs (Ingold , K on , F a rm e r, L in- 
stead ) a n d  encouraged  th e m  to  m ak e  a  n am e  for 
them selves.

T h o rp e ’s w ide know ledge o f a n d  ab o u n d in g  in te re s t 
in  ch em istry  w as p e rh ap s  th e  reason  w hy  he accep ted  
th e  ta s k  o f p roducing  firs t a  S upp lem en t to  th e  
“D ic tio n a ry  o f A pplied  C h em is try ” w hich b ea rs  th e  
nam e  o f th e  o th e r T h o rp e  (Sir E d w ard ) a n d  la te r  a 
new  ed ition , w hich  is in  course o f p ub lica tion . I n  
th is  he  h as b een  ass is ted  b y  D r. M. A . W h ite ly , one 
o f h is m o s t loyal colleagues over a  long perio d  o f 
y ears . T h o rp e ’s concep tion  o f th is  d ic tio n a ry  w as on 
th e  m o s t g randiose scale, a n d  th e  effort to  p roduce 
i t  m u s t be  prodigious.

E x te rn a lly , T ho rpe  m ig h t h av e  b een  ta k e n  fo r a 
co u n try  squ ire  : he  acqu ired  ce rta in  litt le  m annerism s 
w hich m ade  h im  resem ble w h a t one m ig h t describe 
in  th e  w ords ‘a n  E d w ard ian  a r is to c ra t’. A c tu a lly  he 
w as a  sim ple person  a n d  th o u g h  h igh ly  cu ltu red  a n d  
m any-sided  in  h is  in te re sts , in  th e  m a in  he  lived  for 
his research  a n d  fo r th e  ad v an cem en t o f co-operative 
chem istry . H e  w as th e  b o rn  com m ittee  m a n  an d  
en joyed  serv ing  on  these , th o u g h  he  w as seldom  
assertive. A m ong G overnm en t com m ittees he  served  
on  th e  A dv iso ry  C ouncil o f Scientific a n d  In d u s tr ia l 
R esearch  (1916-22) ; on  th e  C hem ical D efence C om ­
m ittee , W a r Office ; a s  p res id en t o f th e  In d ia n  
C hem ical Services C om m ittee  (1919-20) ; a s  a  m em ­
b er o f th e  S afe ty  in  M ines R esea rch  B o a rd  (1924-25) ; 
a n d  as  ch a irm an  o f th e  E xp losives in  M ines C om ­
m ittee , D e p a rtm e n t o f M ines, an d  a s  a  m em ber o f 
th e  D ye-stuffs D evelopm ent C om m ittee , B o ard  of 
T rad e  (1925-34). H e  w as a  m em b er o f a lm o st ev ery  
chem ical com m ittee  an d  served  as p res id en t o f b o th  
th e  C hem ical Society  a n d  th e  In s t i tu te  o f C hem istry . 
T he fo rm er conferred  on  h im  th e  L ongstaff M edal in  
1921, a n d  th e  R o y a l Society  gave h im  th e  D av y  
M edal in  1922. H e  w as m ade  C .B .E . in  1917 a n d  
k n ig h ted  la s t year.

T horpe  m ade  a  g rea t e ffort to  u n ite  various chem ical 
in te rests , a n d  in  p a rtic u la r  to  found  a  com m on m ee t­
ing  p lace in  a  C hem istry  H ouse, b u t  th e  ta s k  p roved  
too  difficult. H e  w as u n d o u b ted ly  h a p p y  in  h is w ork, 
a n d  th o u g h  i t  m a y  be  sa id  th a t  h e  sp read  h is energies 
a n d  efforts too  w idely  to  leave h im  tim e  to  achieve 
o u ts tan d in g  success in  an y  one th ing , i t  is p robab le  
th a t  h is c o n tr ib u tio n  to  th e  com m on cause, so w hole­
h ea rted ly  an d  u n s tin tin g ly  g iven, h as over m an y  
y ea rs  h a d  a  p ro found  effect in  aw aken ing  th e  co­
opera tive  sp irit am ong  chem ists, w ho p e rh ap s a re  
even  m ore ind iv idualis tic  th a n  th e  average citizen.

H is  m an y  friends knew  h is sterling  m erits  ; he 
un d ers to o d  an d  ap p rec ia ted  th e  luxuries in  life, w as 
a  w onderfu l host, co llected  ch ina, possessed a  fine 
chem ical lib ra ry . H e  w as g rea tly  assisted  in  all h e  
d id  b y  h is  wife, née L ilian  B riggs, w hom  h e  m arried  
in  1902. E . F . A r m s t r o n g .
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Sir Thomas Hudson Beare
T h o m a s  H u d s o n  B e a r e  w as b o m  a t  A de­

laide, S ou th  A ustra lia , on J u n e  30, 1859, an d  
w as ed u ca ted  a t  P rin ce  A lfred  College an d  th e  
U n iv e rs ity  o f A delaide. A fte r o b ta in in g  th e  B .A .  
degree he  w as aw ard ed  th e  F ife  (A ustra lia) scho lar­
sh ip , a n d  he  th e n  proceeded  to  L ondon , w here he 
s tu d ied  a t  U n iv e rs ity  College a n d  o b ta in ed  th e  B .S c .  
degree o f th e  U n iv e rs ity  o f L ondon.

B efore leav ing  A u stra lia , H u d so n  B eare  held  an  
ap p o in tm en t in  th e  P ub lic  W orks D ep a rtm en t, a n d  
w as engaged on ra ilw ay  co n stru c tio n , a n d  a f te r  com ­
p le tion  o f th e  L ondon  degree he  h a d  fu r th e r  p rac tica l 
experience in  th e  M id lands a n d  in  M anchester.

I n  1884 he  w as in v ited  to  jo in  th e  s ta ff  a t  U n iv e rs ity  
College, L ondon, a n d  fo r th re e  y ea rs  assisted  P rof.
A . B . W . K ennedy  in  teach in g  a n d  in  p r iv a te  p ro ­
fessional w ork . I n  a  tes tim o n ia l w rit te n  in  h is favour 
a t  th e  end  o f th a t  period , P ro f. K en n ed y  com m ented  
on  h is a b ility  as a  teach e r a n d  a n  organizer, on h is 
know ledge a n d  skill as a n  engineer. S ho rtly  a f te r ­
w ards, H u d so n  B eare  w as ap p o in ted  to  th e  cha ir o f 
m echanics an d  engineering in  th e  H e rio t-W a tt 
College, E d in b u rg h . H e  w as th e  f irs t occu p an t o f th is  
cha ir , a n d  in  tw o y ea rs  he  b u ilt up  a  m o s t successful 
d ep a rtm en t.

I n  1889, on th e  res igna tion  o f P ro f. K ennedy , he 
w as ap p o in ted  to  th e  cha ir o f engineering a t  U n iv e r­
s i ty  College, L ondon, a n d  w as v e ry  largely  responsible 
for th e  p lan n in g  a n d  eq u ip m en t o f th e  new  E n g in eer­
ing  D e p a rtm e n t w hich  w as b u ilt in  1895. D uring  
th is  period , in  ad d itio n  to  h is  n o rm al du ties, he  w as 
ab le  to  c a rry  o u t a  considerable a m o u n t o f research  
w ork , an d  w as aw ard ed  th e  T elford  P rem iu m  b y  
th e  In s ti tu tio n  o f Civil E ng ineers  for a  va luab le  
p ap e r on “T he B uild ing  S tones o f G rea t B rita in ” . 
A s a  m em ber o f  th e  R esearch  C om m ittees on  S team  
Ja c k e ts  a n d  on  M arine E ng ine  T rials, he  pub lished  
several p ap e rs  in  th e  Proceedings o f th e  In s titu tio n  of 
M echanical E ngineers.

I n  1901 H u d so n  B eare  w as ap p o in ted  regius p ro ­
fessor o f engineering  a t  th e  U n iv e rs ity  o f E d in b u rg h . 
T he E ng ineering  D e p a rtm e n t o f th a t  tim e  w as sm all, 
poorly  equ ipped  a n d  v e ry  in ad eq u a te ly  housed, b u t 
u n d e r H u d so n  B eare’s energizing influence th e  n u m b er 
o f stu d en ts  rap id ly  increased , an d  in  1905 th e  D e p a r t­
m e n t w as accom m odated  in  new  a n d  w ell-equipped 
p rem ises. So successful w as he  th a t  th e  E d in b u rg h  
school a t t ra c te d  s tu d e n ts  from  all p a r ts  o f th e  E m pire , 
from  th e  C on tinen t, from  C hina a n d  S ou th  A m erica, 
a n d  i t  w as aga in  found  th a t  th e  accom m odation  w as 
inad eq u a te . Once m ore Sir T hom as u n d e rto o k  th e  
design o f new  labora to ries, a n d  in  1931 th e  D e p a r t­
m e n t w as tran sfe rred  to  th e  Sanderson  E ng ineering  
L ab o ra to rie s  a t  K in g ’s B uildings.

I n  1913 S ir T hom as w as elec ted  d ean  o f th e  
F a c u lty  o f Science a t  E d in b u rg h , a  p o s t w hich he  held  
u n til  h is  d e a th  on J u n e  10 las t, a n d  h is e x p e rt know ­
ledge a n d  g re a t ad m in is tra tiv e  a b ility  enab led  h im  
to  ren d er invaluab le  service to  th e  U n iv e rs ity . F o r  
m an y  years  he  w as convener o f th e  W orks C om m ittee  
o f th e  U n iv ers ity  C ourt, a n d  ca rried  th e  enorm ous 
responsib ility  o f superv ising  th e  erec tion  o f m an y

new  d ep a rtm en ts  a n d  o f th e  m an y  a lte ra tions re ­
qu ired  to  a d a p t th e  o lder build ings to  m odem  
requ irem en ts. I n  1908 he  w as ap p o in ted  convener of 
th e  M ilita ry  E d u ca tio n  C om m ittee  of th e  U niversity , 
an d  h is keen  in te re s t in  m ilita ry  affairs w as largely 
in s tru m en ta l in  ra ising  th e  E d in b u rg h  U niversity  
con tingen t o f th e  Officers T ra in ing  Corps to  its  high 
s ta te  o f efficiency. H e  also rep resen ted  th e  U n iversity  
as a  m em ber o f th e  C ity  o f E d in b u rg h  T errito ria l and  
A ir F orce  A ssociation , a n d  for a  period  ac ted  as 
chairm an .

S ir T hom as ac te d  fo r several te rm s  as vice-president 
o f th e  R o y al Society  o f E d in b u rg h , w as vice-president 
o f th e  B oard  of G overnors o f th e  E d in b u rg h  an d  E a s t 
o f Sco tland  College of A gricu ltu re  from  1932, ch a ir­
m an  o f th e  B o a rd  o f G overnors o f th e  R oyal (Dick) 
V e te rin a ry  College from  1923, a n d  for m an y  years  a  
governor o f th e  H e rio t-W a tt College. I n  1921 he 
w as ap p o in ted  b y  th e  S ecre ta ry  o f S ta te  for Scotland 
as a n  assessor on  th e  C en tra l M iners’ W elfare Com­
m ittee , a n d  served  on th e  C om m ission u n til th e  tim e 
o f h is d ea th . H is  kn igh thood  w as conferred  upon 

.h im  in  1926, a n d  te n  years  la te r  he received th e  
ho n o ra ry  degree o f L L .D . from  th e  U n ivers ity  o f 
E d in b u rg h . H e  w as a  m em ber of th e  In s titu tio n  of 
Civil E ngineers, a  m em ber an d  la te r  a n  hono rary  life 
m em ber o f th e  In s titu tio n  of M echanical Engineers, 
an d  a  m em ber a n d  v ice-presiden t o f th e  In s titu tio n  
o f S tru c tu ra l E ng ineers. H e w as a  ju stice  o f th e  
peace an d  D ep u ty  L ieu ten an t o f th e  C oun ty  of th e  
C ity  o f E d in b u rg h .

A m a n  o f o u ts tan d in g  ab ility , S ir T hom as’s in te re s t 
lay  n o t in  h im self b u t  in  th e  w ork  w hich cam e to  his 
h ands. I n  th e  la te r  period  o f h is service his m an y  
ad m in is tra tiv e  du ties  com pelled h im , of necessity , 
to  give u p  research  w ork  b u t never p reven ted  h im  
from  keep ing  closely in  to u ch  w ith  th e  la te s t develop­
m en ts  in  engineering. T h roughou t all th e  years he 
w as ab le  to  con tinue  h is clear a n d  logical teach ing  
in  h is ow n d ep a rtm en t. K een ly  in te rested  as he  was 
in  s tu d en ts  an d  in  all th e ir  ac tiv ities , i t  is n o t su r­
p ris ing  th a t  he  w on th e ir  reg a rd  a n d  confidence, and  
th is  w as reflected  in  th e  close associations th e y  m ain ­
ta in e d  w ith  h im  in  after-life. H e  w as n o t m erely  a  
te ac h e r o f engineering  a n d  a  g rea t figure in  th e  p ro ­
fession to  w hich  th e y  belonged, b u t  also one who 
in sp ired  th em  w ith  a  sense o f conscientiousness, o f 
honour a n d  o f in te g rity  in  th e  carry ing  o u t o f th e  
du ties  o f life. D uring  these  alm ost incred ib ly  busy  
y ea rs  re lax a tio n  w as found  in  tra v e l a n d  in  th e  study  
o f N a tu re , b u t  even  in  rec rea tio n  h is alertness of 
m in d  a sse rted  itself, a n d  h e  w as accep ted  by  
entom ologists as a n  au th o r ita tiv e  specialist on the 
sy s tem a tic s  o f th e  C oleoptera. J .  B . T o d d .

Dr. Matthew Young

W e  reg re t to  reco rd  th e  d e a th  o f D r. M atthew  
Y oung, a n a to m is t a n d  an th ropo log ist, w hich took  
p lace on  M ay 25 a t  th e  age o f fifty-six .

M atth ew  Y oung w as b o rn  in  A yrsh ire  a n d  educated  
a t  K ilm arn o ck  A cadem y  a n d  th e  U n ivers ity  of 

(Continued on page 1011)
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N EW  S C IE N T IF IC  B O O K S
The large stock of English and Foreign Scientific 

books is arranged for easy inspection. 
Classified Catalogues post free on request.

All usual Services are available.

SCIEN TIFIC LENDING LIBRARY
The Library lends books 

on the Pure, Applied and Medical Sciences. 
Annual Subscription, Town or Country, 

from One Guinea.
Prospectus post free on application.

SECO N D -H A N D  SC IEN T IF IC  BOOKS
Larger stock of recent editions of Medical and 
Scientific books offered a t  reduced prices. 
EARLY MEDICAL and SCIENTIFIC books 
available. Address: 14.0 GOWER STREET.

STA TIO N ER Y
for the Student and Research Worker. Draw­
ing Instrum ents, Slide Rules, Logarithmic and 
Squared Papers. Microscope Slides, Cover Slips 

and Boxes.

H. K. LEWIS & Co. Ltd.
136 GOWER STREET, L O N D O N , W.C.I

Telephone: EUSton 4282 (5 lines)

A n im pressive survey of 

a “ mystery”  religion

A SHORT HISTORY OF

SEX-WORSHIP
By H. C U T N ER

The sex element in most religions has 
long been recognized by thoughtful 
people, but few writers have attempted, 
with complete scientific objectivity, to 
sum up the -evidence for its presence. 
In this book the author calmly records 
the facts about phallicism through the 
ages and thus permits the impartial 
reader to arrive-at his own decisions.

8s. 6d. net.

W A T T S

Now Ready. Third Edition, x +385 pages. 22s. 6d. net

The Scientific Principles of 
PLANT PROTECTION

W ith Special R eference to  C hem ical Control 
By H U BER T M A RTIN , D .Sc., A.R.G.S., F.I.C.

Dr. M artin’s book has made itself indispensable in its 
particular field ; now it  is again revised and reset with 
much new material, notably on the control of virus 
diseases and on the compounding of efficient insecticides.

An Introduction to

Industrial Mycology
By G. S M IT H , M .Sc., A .I.C ., xii +  302 pages, 127 
original photomicrographs. 16s. net.

A concise account of industrially im portant moulds, for 
those w ith limited botanical knowledge. Well illustrated 
w ith photomicrographs.

Elementary Microtechnique
By H. A. PEACOCK, B .Sc. N ew  (Second) Edition,
considerably enlarged. 338 pages. 9s. net.

All those workers who have grown to  rely on th is hand­
book will be glad of the new edition w ith its additional 
material, and even more useful arrangem ent for quick 
reference.

Bacteria in Relation to the 
Milk Supply

By С. H. CHALMERS, B .Sc. Edin., N .D.A . Second  
Edition, x ii+209 pages, 31 diagrams and photom icro­
graphs. 6s. 6d. net.

This useful manual assembles all the essentials regarding 
dairy bacteriology ; after the descriptions of routine tests 
of milk, w ater and plant, there is a sum mary of general 
technique.

Colloids in Agriculture
By С. E. MARSHALL, M .Sc., Ph.D., Leeds University. 
v iii+ 184  pages, w ith 15 diagrams. 5s. net.

“ I t  can be confidently recommended.”—Jnl. o f M inistry  
of Agriculture.

Leguminous Forage Plants
By D. H. R O B IN SO N , Ph.D ., B .Sc., N .D.A ., Head of 
the Biology D epartm ent, Harper-Adams Agricultural 
College, viii+ 1 19  pages. 35 drawings. 6s. net.

Full descriptions and clear drawings enable the plants 
and their seedlings to  be easily identified a t any stage of 
growth.

A  Handbook of Coniferae
Including G inkgoaceae  

By W. DALLIMORE, I.S.O ., formerly of the Royal 
Botanic Gardens, Kew, and A. B. JACKSON, A.L.S. 
Second Edition. Medium 8vo, x ii+582 pages, 32 plates 
and 120 diagrams. 42s. net.

“ A standard work ; none interested in th is subject can 
afford to  dispense w ith it.”—Nature.

Detailed Prospectuses and Catalogue on request.

• ©
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41 S  43. MADDOX ГГ, LONDON.W-I4Ï7



Supplem ent to  N A T U R E  of Ju n e  29, 1940

M ACM ILLAN ’S NEW  BOO K S

Religion in Science and Civilization
By SIR RICHARD GREGORY, Bart., F.R.S.

fo rm erly  E d ito r  o f  Nature
A Study of the interwoven threads of Religion and Science 

in the History of Human Civilization
A m o n g  th e  sub jects o f  th e  tw en ty -e ig h t chap te rs o f  th is  b o o k  are  th e  civ iliza tion  o f  
B aby lon ia  a n d  A ssyria , sacred  b o o k s  a n d  d o c trin es, re lig io n  as a social fo rce , influence 
o f  p rim itiv e  fa ith s, m o n o th e ism  and  th e  d o c tr in e  o f  th e  ‘fa ll’ o f  m an , th e  E aste rn  w o rld  
a n d  th e  C hris tian  era , epochs o f  E u ro p e a n  c iv ilization , b io log ica l an d  cu ltu ra l aspects 
o f  th e  w a r, e v o lu tio n  o f  ideas o f  G o d , lib era tio n  o f  life an d  th o u g h t, and  science and  
social eth ics. 380 pages. With 16 pages of Illustrations. i 2j \  6d. net.

Food, from Market to Table
A Complete Guide to Buying and Cooking for Every Day and Special Occasions

By MARIE HOLMES
With a Foreword by Margaret Lawrence

Food, from Market to Table is a co m p le te  encyclopaed ia  o f  in fo rm a tio n  o n  b u y in g  and  
co o k in g  fo r  ev ery o n e . T h e  b eg in n e r w ill find  th e  tex t easy to  fo llow , w hile the  co n ­
n o isseu r w ill d isco v er a w id e  ran g e  o f  recipes w h ich  can  be  re lied  u p o n  to  g ive  com ­
p le te  sa tisfac tion . A p p ro x im a te ly  1,500 recipes are  se t fo r th  an d  classified, an d  precise 
m e th o d s  o f  p re p a ra tio n  are  o u tlin ed  step  by  step . With Illustrations. 1 is. (id. net.

An Introduction to Chemistry
Part I. Inorganic Chemistry

By A. C. CAVELL, B.Sc., B.A.
Senior Science Master at Uppingham School.

T h is  is a com p le te  co u rse  o f  chem istry  up  to  th e  s ta n d a rd  o f  subsid iary  chem istry  in  the 
H ig h e r  S choo l C ertificate E x am in a tio n . P a rt I ,  In o rg an ic  C hem istry , p ro v id es  fo r 
Schoo l C ertificate s tu d en ts , a n d  also  w ill be o f  serv ice in  th e  firs t year o f  th e  p o st- 
C ertificate cou rse  ; P a r t I I ,  E lem en ta ry  P hysical C hem istry , an d  P a rt I I I ,  E lem en ta ry  
O rg an ic  C hem istry , co m p le te  th e  req u irem en ts  o f  th e  first year o f  post-C ertificate  
s tu d en ts . T h e re  are  h is to rica l n o tes  an d  exercises fro m  recen t exam ination  papers 
and  details fo r  p rac tica l w o rk  are a special fea tu re . With Illustrations. 6s.

Intermediate Practical Physics
By T. M. YARWOOD, B.Sc. (Hons.)

Senior Physics Master, Kilburn Grammar School.
A course of experimental work, including essential theoretical notes, suitable for students 
preparing for the Intermediate, Higher School Certificate and University Scholarship 
Examinations. With Illustrations. 6s.

MACMILLAN & Co. Ltd., LONDON, W.C.2
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S H O R T  R E V I E W S

A g r ic u l t u r e  a n d  F o r e str y

A T ext-B ook of A griculture
D esigned for use in  E a s t  A frican  Schools. B y  J .  G. 
B rash . P p . x v  +  311. (L o n d o n : T he Sheldon P ress,
1939.) 4s. 6d.
r T~'H К w riting  o f a  tex t-b o o k  o f ag ricu ltu re  in  

A E ng lish  for use b y  a  b o d y  o f s tu d e n ts  -whose 
know ledge of E ng lish  is v e ry  m eagre is su re ly  a  m ost 
difficult ta sk . T his is ev iden tly  rea lized  b y  th e  
au th o r o f th e  p re sen t book, fo r he  includes a  glossary  
n o t only  o f techn ica l te rm s  b u t  also o f w ords an d  
expressions com m only in  use  in  o rd in a ry  E nglish . 
B u t if  th e  ta sk  o f p rep a rin g  such  a  tex t-b o o k  m u s t 
be faced, we h av e  seen no  a t te m p t w hich  a tta in s  a  
g rea te r m easure  o f success th a n  th a t  now  u n d er 
consideration . A p a rt from  th e  language difficulty 
in  th e  p resen t case, th e re  is an o th e r, w hich is referred  
to  in  th e  a u th o r’s forew ord, nam ely , th a t  th e  pupils 
for w hom  i t  is designed look u p o n  th e  s tu d y  o f a g ri­
cu ltu re  in  th e  schools as a  d isagreeable necessity , for 
m ost o f th e m  jo in  th e  h igher schools chiefly fo r th e  
purpose of gain ing a  h igher social s ta tu s  b y  g e tting  
rem unera tive  em ploym ent on  th e  com pletion  of 
th e ir school courses, an d  hence a re  in  m o s t cases 
only in te rested  in  those  su b jec ts  w hich a re  req u ired  
for such p a id  positions as a re  availab le  to  them .

Y et, in  a  co u n try  o f  w hich th e  w hole econom ic 
fu tu re  depends on ag ricu ltu ra l progress, th e  la t te r  m u s t 
chiefly come th ro u g h  th e  younger g enera tion  w ho 
a re  now  in  th e  schools. I t  w ould  seem , therefo re , 
th a t  if  these  young  people a re  rea lly  to  be  w eaned 
from  th e  desire for m ere clerical positions to  a  
genuine devotion  to  th e  im provem en t o f ag ricu ltu re , 
there  m u s t be tex t-books w hich a re  o f excep tional 
in terest, a n d  also insp iring  teachers  o f th e  su b jec t 
in  th e  schools. W ith o u t th e  la t te r , th e  tex t-b o o k  
will do little  : w ith  them , i t  w ould  n o t be  easy  to  
p repare  a  b e tte r  book  th a n  th a t  u n d e r review .

In  it , th e  p rincip les o f ag ricu ltu re  as app lied  to  
E a s t A frican  conditions a re  ad m irab ly  p resen ted , 
w ith  em phasis on  those  m a tte r s  w hich  h av e  p roved  
to  be th e  m o s t im p o rta n t fo r th e  developm ent of 
the coun try . Special fea tu res  a re  th e  v e ry  lucid

accoun t o f erosion an d  th e  m ethods o f com bating  it, 
a n d  a  useful ch a p te r  on  th e  co -operative organ iza tion  
o f ag ricu ltu re  as i t  can  be  developed in  E a s t  A frica.

T he book  can  be  h ig h ly  recom m ended . I t  does 
a lm o st a ll th a t  a  tex t-b o o k  can  do in  connexion 
w ith  ag ricu ltu ra l teach in g  in  E a s t  A frica, b u t  n e ith e r 
i t  n o r a n y  o th e r tex t-b o o k  can  d irec t in te re s t and  
a tte n tio n  b ack  to  ag ricu ltu re  in  th e  absence  o f an  
insp iring  teach er. I f  th e  la t te r  is th e re , th e n  th e  
book will be found  o f g re a t va lue . H . H . M.

T im ber
I t s  P roperties , P es ts  a n d  P rese rv a tio n . B y  D r. F . Y . 
H enderson . P p . 186 + 1 9  p la te s . (L o n d o n : C rosby 
L ockw ood an d  Son, L td ., 1939.) 9s. 6d. n e t.

N U M E R O U S techn ica l pu b lica tio n s h av e  been  
issued w hich deal sep a ra te ly  w ith  d ifferen t 

aspec ts o f tim b e r  technology , b u t  none h as ap p ea red  
in  G rea t B rita in  in  w hich  a  genera l e lem en ta ry  
accoun t o f tim b e r in  non-techn ica l language is g iven. 
T he book  u n d e r  no tice , w rit te n  p rim a rily  fo r s tu d en ts  
o f engineering  a n d  b u ild ing  science, fills th is  gap. 
T he te x t  covers b riefly  th e  w hole genera l field of 
tim b er technology  as in d ica ted  u n d e r its  su b -titles , 
a n d  is p ro fusely  illu s tra ted  w ith  line draw ings an d  
pho tog raphs, the m a jo rity  o f w hich a re  original. T he 
sty le  is refresh ing ly  sim ple an d  stra ig h tfo rw ard , th u s 
b ea rin g  th e  h a ll-m ark  of a n  a u th o r  w ho n o t only 
know s h is sub jec t, b u t  also h as th e  g if t o f being 
ab le  to  p u t  h im se lf in to  th e  position  of th e  s tu d e n t 
an d  general read e r w ho is ta k in g  u p  th e  su b jec t for 
th e  f irs t tim e .

T h is book  shou ld  p rove  o f g re a t va lu e  n o t on ly  to  
eng ineering a n d  bu ild ing  s tu d en ts , b u t  also to  th e  
general public , a ll o f w hom  a re  users o f  tim b er. I n  
w ar-tim e  i t  is im p o r ta n t th a t  th e  m o s t econom ical 
u se  b e  m ad e  o f  o u r tim b e r resources, a n d  i t  is only  
th ro u g h  know ledge o f its  p ro p e rtie s  th a t  i t  can  be 
used  m o s t p ro fitab ly . I t  is u n fo r tu n a te  th a t  th e  
p rice  m a y  p u t  th is  book  o u t o f reach  o f m an y , b u t  
th is  is doub tless due  to  th e  genera l rise  in  cost of 
p rod u c tio n , b u t  to  those  w ho can  afford  i t  th e  n ine  
shillings a n d  sixpence shou ld  p ro v e  a n  excellen t 
in v es tm en t. K . St . G. C.
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Soil Analysis
A  H an d b o o k  o f P h y sica l a n d  C hem ical M ethods. 
B y  C. H a ro ld  W rig h t. Second ed ition . P p . x  +  276. 
(L ondon  : T hom as M urby  a n d  Co. ; N ew  Y o rk  :
D . V an  N o s tra n d  Co. In c ., 1939.) 12s. 6d. n e t.

T H E  firs t ed ition  o f th is  book , a lth o u g h  w ritte n  
p a rtic u la r ly  fo r those  w ho h ave  n o t th e  facilities 

o f a  good lib ra ry , p ro v ed  a  usefu l ad d itio n  to  th e  
bookshelves o f m o s t ag ricu ltu ra l chem ists. I n  th is  
rev ised  ed ition  th e  a u th o r  h as rep laced  m ethods of 
analysis th a t  w ere becom ing o u t o f d a te  o r o f only 
m inor im p o rtan ce  b y  new  ones. Som e fre sh  sections 
h ave  been  ad d ed  dealing  w ith  th e  freezing po in t, 
glass electrode, ino rgan ic  soil colloids an d  m ethods 
fo r th e  d e te rm in a tio n  o f c o b a lt an d  zinc. To th e  
section  on  ca rb o n  th e  T er M eulen d ry  com bustion  
m e th o d  h a s  b een  added , to g e th e r w ith  a  su m m ary  
o f th e  re p o r t o f th e  O rganic C arbon  C om m ittee  o f th e  
In te rn a tio n a l Society  o f Soil Science. T his C om ­
m itte e  com pared  a  n u m b er o f m eth o d s fo r d e te r­
m in ing  carb o n  in  soils, a n d  th e  re su lts  a n d  experiences 
o f th e  an a ly s ts  should  be  useful to  soil chem ists.

I n  p resen ting  th e  chem ical m eth o d s of analysis 
in  h is book  th e  a u th o r  h a s  d iv ided  th em  in to  
genera l a n d  special m ethods, b u t  th e  rev iew er suggests 
th a t  th is  g rouping  is n o t en tire ly  sa tisfac to ry , since 
th e  o rd in a ry  K je ld ah l m e th o d  fo r n itrogen  an d  
com m on m eth o d s fo r ca rb o n  a re  to  be found  u n d er 
special m ethods, w hereas th e  de te rm in a tio n s o f p hos­
phoric  ac id  a n d  p o tassiu m  ap p ea r in  th e  general 
class. T h is is on ly  a  v e ry  m in o r criticism , an d  in  no 
w ay  d e tra c ts  from  th e  va lue  o f th e  book.

R . G. W a r e b n .

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

James George Frazer
T he P o r t ra i t  o f a  Scholar. B y  R . A ngus D ow nie. 
P p . ix +  141. (L ondon : W a tts  a n d  Co., L td ., 1940.) 
5s. n e t.

T H IS  “p o r t ra it  o f a  scho la r”  is d raw n  b y  one 
w ho now  fo r a  n u m b e r o f y ea rs  h as  been 

assoc ia ted  w ith  S ir J a m e s  F ra z e r ’s w ork . T h a t 
assoc ia tion  h a s  b een  fru itfu l in  p roducing  th e  supp le ­
m e n ta ry  vo lum es o f “ T he  G olden B ough” an d  
“ T o tem ism ” , as w ell as th e  five vo lum es of selected 
e x tra c ts  from  th e  no tebooks w hich  b e a r te s tim o n y  to  
th e  life-long a n d  u n re m ittin g  in d u s try  w hich Sir 
J a m e s  h a s  d ev o ted  to  th e  com m endable p rac tice  of 
no te -m ak ing . A fu r th e r  ou tcom e o f th is  association  
is th a t  i t  h a s  g iven  M r. D ow nie a n  acq ua in tance , 
in tim a te  a n d  u n riva lled , w ith  th e  lines o f every  
b ra n c h  o f in v es tiga tion  up o n  w hich  Sir J a m e s  has 
b ro u g h t h is genius to  b ea r, as well as a  clear in sigh t 
in to  th e  w ork ing  o f h is m ind , so fa r  as th a t  is possible 
w hen  dealing  w ith  a  su b jec t w ho b o th  as a n  ind iv idual 
a n d  as  a u th o r  exh ib its  in  a  suprem e degree th e  
scho la r’s qualities o f ba lance  a n d  re s tra in t.

Sir Ja m e s  F ra z e r’s life-h isto ry  is th e  s to ry  of his 
w ork  ; an d  he  lives in  h is books. F o r  th e  benefit o f 
those  w ho m ay  know  b u t  li tt le  o f th a t  w ork , w ho 
p e rh ap s h ave  come in to  to u ch  w ith  only  one aspec t 
o f it , o r indeed  m a y  n o t know  i t  a t  all, M r. D ow nie

h as ske tched  a  p o r tra it  o f a  m any-faceted  m ind, 
a n d  o f w h a t, h ad  Sir Ja m e s  been  a  m an  o f action, 
w ould  h av e  been  te rm e d  ju s tly  a  life o f ad v en tu re  
in  m an y  fields. F o r  in  th e  rea lm s o f th e  m ind  Sir 
Ja m e s  h a s  b een  a  tra v e lle r- in  m an y  rem o te  tra c ts  
an d  u n tro d d en  w ays, a  p ioneer a n d  explorer in  th e  
d a rk  w ays o f h u m a n ity . C h ap te r b y  chap te r, 
M r. D ow nie guides th e  reader, assisting  h is steps w ith  
illum inating  q u o ta tio n , from  Sir J a m e s ’s ea rly  w ork 
a t  C am bridge a n d  h is association  w ith  R obertson  
S m ith  to  “T he G olden B ough” , to  “T o tem ism ” and  
to  “ T he F o lk lore  o f th e  O ld T e s ta m e n t” , to  nam e 
th e  m ore  im p o rta n t on ly  am ong  h is m onum en ta l 
co n tr ib u tio n  to  th e  co m p ara tiv e  s tu d y  o f th e  h u m an  
m ind , its  beliefs a n d  th e  in s titu tio n s  to  w hich it 
gives rise. B u t these, th ough  th e  b es t know n, do 
n o t com plete  th e  ta le  o f h is ac tiv ities . I n  addition , 
there  a re  th e  classical s tud ies b y  w hich he  first 
ea rned  h is r ig h t o f e n try  to  th e  lea rned  w orld and  
p roduced  h is “P au san ia s” a n d  th e  “F a s t i”  o f Ovid, 
border-line w orks ; a n d  th e re  a re  also those purely  
lite ra ry  s tud ies o f C owper a n d  A ddison an d  th e  o ther 
‘p ieces’ in  w hich som e ho ld  S ir Ja m e s  has risen 
to  th e  h ighest p o in t o f th a t  s ty lis tic  excellence w hich 
M r. D ow nie r ig h tly  stresses th ro u g h o u t.

The Illusion of National Character
B y H am ilto n  F y fe . P p . v -f2 7 4 . (L o n d o n : W a tts  
a n d  Co., 1940.) 8s. 6d. n e t.

MR . H A M IL T O N  F Y F E  se ts o u t to  d estroy  th e  
generalizations ab o u t peoples— m ain ly  th e  

illusion o f n a tio n a l ch a rac te r— w hich in  p a s t and  
cu rre n t d iscussion obscure counsel. W hile som e 
generalizations a b o u t large groups a re  possible, is it  
tru e  th a t  genera l s ta te m e n ts  ab o u t E nglishm en, 
F ren ch m en  or G erm ans a re  valid , a p a r t  from  affirm a­
tio n  o f such  ex te rn a ls  as m em bersh ip  of a  p a rticu la r 
S ta te , geographical h a b ita t  o r language ? Is  th e re  
over an d  above these  such  a  th in g  as n a tio n a l ch a r­
a c te r  ? As w ill be  g a th e red  from  h is title , in  th e  
ju d g m en t o f th e  a u th o r  th e re  is n o t. E v en  th ough  he 
is p rep a red  to  concede ce rta in  differences due to  
su rround ings, he  w ould  m a in ta in  th a t ,  b en ea th , these 
peoples a re  alike. O n th is  i t  m a y  be  rem ark ed  th a t  
w hile th is  m a y  be  tru e  o f race  in  a  biological sense 
a n d  th e  so-called ‘rac ia l th e o ry ’ a  delusion, w hen it  
is n o t a  frau d , n a tio n a l c h a rac te r s tan d s  in  a  d ifferent 
ca tegory . T he cum ula tive  effect o f cu ltu ra l con tinu ity , 
v iew ed h is to rica lly , can n o t be  ignored  ; an y  a tte m p t 
to  do so w ill be no  less d isastro u s th a n  th e  exaggerated  
na tiona lism  w hich  h a s  b ro u g h t ab o u t th e  W ar.

B io l o g y
Graptolithina
V on О. М. B. B u lm an . (H andbuch  der Palâozoologie, 
herausgegeben von  О. H . Schindew olf, L ieferung 2, 
B an d  2D.) P p . iii +  92. (B erlin : G ebriider Bom - 
traeg e r, 1938.) 13 gold m arks.

T H IS  is th e  first p a r t  to  be published  of a  com pre­
hensive trea tise  on palæozoology. T he general 

p lan  is sim ilar to  th a t  o f Z it te l’s g rea t “H andbuch” 
(1876-93), b u t w hereas th a t  w ork w as in  four volum es
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and, w ith  th e  exception  o f th e  p a r ts  on In sec ta  an d  
M yriapoda, w as w ritten  en tire ly  b y  v o n  Z itte l, th is  
new w ork is to  consist o f  tw e n ty  volum es b y  nearly  
fifty specialists.

In  th is  p a r t , D r. B ulm an gives a  m as te rly  accoun t 
o f th e  G rap to lith ina . E ach  o f th e  tw o m ain  divisions, 
th e  D endroidea a n d  th e  G raptolo idea, is considered 
under th e  headings : diagnosis, m orphology, devel­
opm ent, ecology, d is trib u tio n , phy logeny  and 
system atics. T here is no  separa te  section  on th e  
h is to ry  o f th e  sub jec t, b u t th e  developm ent o f 
knowledge is in d ica ted  in  each  section  o f th e  w ork. 
The illu s tra tions a re  num erous, an d  those  show ing 
m orphology an d  developm ent a re  especially  n o te ­
w orthy. I n  th e  sy s tem atic  p a r t  d iagnoses a re  given 
of all th e  know n genera. I t  is to  be reg re tted  th a t  
th e  o u ts tan d in g  w ork  o f  K ozłow ski could  on ly  be 
considered briefly  in  a  p o stsc rip t. H is  d iscovery  in 
th e  U pper T rem adoc, so u th  o f W arsaw , o f th e  m ost 
perfectly  p reserved  D endro ids y e t know n has led  h im  
to  th e  conclusion th a t  th e  G rap to lites a re  n o t hydro ids, 
b u t are  closely re la ted  to  th e  P te ro b ran ch ia  am ong th e  
H em ichordata . T h is is su p p o rted  b y  th e  presence 
am ong th e  G rap to lite s  o f a  P te ro b ran ch  allied  to  th e  
living C ephalodiscus.

Elementary Microtechnique
B y H . A lan Peacock. Second ed itio n . P p . viii +  330. 
(London : E d w a rd  A rno ld  a n d  Co., 1940.) 9s.

REA SO N A B LY  priced , com pac t, w ell bound  an d  
clearly  w ritte n , th is  book  su rpasses th e  h igh  

s tan d a rd  a lready  se t b y  th e  a u th o r  in  th e  first ed ition . 
There are  ch ap te rs  on th e  m icroscope an d  i ts  use, 
m ethods o f m ak ing  p rep a ra tio n s  o f an im al a n d  p la n t 
tissues, m ethods of w ax-em bedding , formulae, sources 
a n d  cu ltu re  o f  m a te ria l, p rese rv a tio n  o f m a te ria l, 
e tc. ; while m ore th a n  a  h u n d red  pages a re  dev o ted  to  
m ethods o f dealing  w ith  specific m a te ria l, b o th  p la n t 
and  an im al. T here are  also an  excellen t li t t le  b ib lio ­
g raphy  an d  a  lis t o f dealers from  w hom  am a teu rs  o r 
schools n o t favou rab ly  s i tu a te d  can  o b ta in  enough  
to  sa tisfy  th e  m ost exac ting  s tu d e n t o f th e  m icro ­
scope. T he au th o r  has done well to  se t o u t his 
p rac tica l in s tru c tio n s  line b y  line in  n um bered  
sequence, add ing  th e  len g th  of tim e  for app ly ing  each  
reagen t a n d  giv ing a  n u m b er o f a lte rn a tiv e  m ethods. 
F o r th e  n e x t ed ition , th e  a u th o r  shou ld  consider 
om itting  th e  ch ap te r on th e  p ro top lasm  a n d  th e  cell 
(too sh o rt to  be o f g rea t use) a n d  su b s titu te  a  few 
pages on th e  cu ltiv a tio n  o f m icroscopic fungi, w ith  
details o f various n u tr ie n t m ed ia  in  com m on use. 
All s tu d en ts  an d  teachers  o f biology owe th a n k s  to  
Mr. Peacock for th is  excellen t li t t le  com pendium  ; 
for its  scope th e re  is none b e tte r .

Food Values at a Glance
A nd H ow  to  P lan  a  H e a lth y  D ie t. B y  V iolet G. 
P lim m er. Second ed ition . P p . 190. (L ondon, N ew  
Y ork an d  T oron to  : L ongm ans, G reen an d  Co., L td .,
1939.) 6s. n e t.

MO D E ST LY  disclaim ing an y  e x p e rt know ledge o f 
n u tr itio n , Mrs. P lim m er has launched  th e  second 

edition  o f th is  useful li t t le  w ork  a t  a  tim e  w hen, as 
she herse lf p u ts  it , th e re  is o p p o rtu n ity  to  recas t a n d

m odern ize o u r defences on th e  food fro n t. H e r 
d isc la im er is m islead ing  if  b y  th e  know ledge of 
n u tr it io n  we u n d e rs ta n d  a  know ledge o f how  p roperly  
to  no u rish  th e  b ody , because here  a re  a ll th e  essen tia l 
fac ts  c lea rly  p re sen ted  an d  in  v e ry  readab le  form . 
A lthough  I  do n o t th in k  ev ery  read e r w ill find  M rs. 
P lim m er’s “N eap o litan  Ic e ” m e th o d  o f  p o rtra y in g  th e  
com position  o f foods as conven ien t to  refer to  as th e  
m ore cu sto m ary  tab le s , i t  a t  leas t lends colour to  th e  
com m onsense accoun t she gives o f  u p -to -d a te  view s 
on d ie t in  re la tio n  to  h e a lth  a n d  fitness. A t a  tim e  
such a s  th e  p re sen t th is  h a n d y  li tt le  w ork  shou ld  be 
w idely  read . J .  C. D .

T he World of Insects
B y P rof. C arl D . D u n can  an d  P rof. G ayle Pickw ell. 
P p . ix + 4 0 9 . (N ew  Y o rk  an d  L o n d o n : M cGraw- 
H ill B ook Co. In c ., 1939.) 21s.

T H IS  book  is one o f  th e  b es t e lem en ta ry  m anuals  
on insect life th a t  has ap p ea red  d u rin g  recen t 

years  in  th e  U n ite d  S ta tes . I t  is well a d a p te d  fo r th e  
general read e r o r th e  studen t-b eg in n er, since te c h n i­
calities a re  reduced  to  a  m in im um  a n d  th e  su b jec t is 
a tt ra c t iv e ly  p resen ted  w ith o u t a  no ticeab le  tendency  
to  be u n d u ly  popu lar. W hile sufficient g round ing  in 
s tru c tu re  a n d  classification  is g iven, th e  book, in  th e  
m ain , is concerned w ith  liv ing  an im als , a n d  m ore 
a tte n tio n  is show n to  such  m a tte rs  as life, g row th , 
b eh av iou r, food, locom otion , e tc . T here  is also a  
useful ch ap te r on in ju rious insects a n d  th e  m eans for 
th e ir  con tro l. T he illu s tra tio n s a re  v e ry  good an d  
original, an d  com prise b o th  line an d  half-tone  exam ples. 
M any o f th e  la t te r  a re  rea lly  effective re su lts  o f th e  
ex p ert use o f p h o tog raphy .

Calluna
A M onograph  on th e  Scotch  H e a th e r . B y W . Bei- 
je rinck . (V erhandelingen  d e r K on ink lijke  N eder- 
landsche A kadem ie  v a n  W etenscliappen , A fdeeling 
N a tu u rk u n d e , Sectie 2, D eel 38, N o. 4.) P p . 180 +  30 
p la te s . (A m sterdam  : N . V. N oord-H ollandsche 
U itgevers  M aatsch ap p ij, 1940.) 7.50 fl.

IN  view  o f th e  g re a t im p o rtan ce  of C alluna in 
d iverse  ty p e s  o f v eg e ta tio n , a  m onograph , w hich 

a im s a t  b ring ing  to g e th e r a ll th a t  is know n a b o u t 
th is  p la n t, w ill be v e ry  w elcom e to  th e  ecologist. 
T he a u th o r  h a s  sifted  a  large vo lum e o f li te ra tu re  
an d , w here  needfu l, h a s  sup p lem en ted  availab le  
in fo rm atio n  b y  h is ow n in ves tiga tions so th a t  in ­
fo rm atio n  on a  w ide d iv e rs ity  o f top ics is p rov ided . 
C onsiderable space is dev o ted  to  a  considera tion  o f 
e x te rn a l a n d  in te rn a l s tru c tu re , a s  w ell a s  o f th e  life- 
h is to ry , a n d  th is  is copiously illu s tra ted . O ccasional 
p o in ts  a re  obscure ; fo r exam ple, i t  is difficult to  
follow th e  d a ta  on co rk -developm ent on  p . 34. On 
th e  ecological side th e  m onograph  falls a  li t t le  sh o r t 
o f th e  ideal. T hus, th e re  is b u t  li t t le  in fo rm ation  on 
such  top ics a s  roo tin g  d ep th , seedling  m o rta lity , a n d  
reg en era tio n  a f te r  fire, w hile th e  B ritish  read e r 
w ould  no  d o u b t seek  m ore  d a ta  th a n  a re  afforded 
on  th e  v eg e ta tio n -ty p es  in  w hich  C alluna p lay s  a  
p a r t .  T he  su b je c t-m a tte r  is well a rran g ed , b u t  fo r 
a  tre a tise  o f th is  size som e k in d  of index  w ould  have  
been  desirab le . F . E . F .
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E n g i n e e r i n g

The Engineer's Year-Book of Formulae, Rules, Tables, 
Data and Memoranda for 1940
A C om pendium  o f th e  M odern  P ra c tic e  o f Civil, 
M echanical, E lec trica l, M arine, G as, A ero, M ine an d  
M etallu rg ical E ng ineering . O rig inally  com piled  by
H . R . K em pe a n d  W . H an n efo rd -S m ith . 4 6 th  an n u a l 
issue, rev ised  u n d e r  th e  d irec tio n  o f L . S t. L . P en d red . 
P p . lx i - fx i i  +  2788. (L o n d o n : M organ B ro th e rs  
(P ub lishers), L td ., 1940.) 31s. 6d. n e t.

U B S T A N T IA L L Y  th e  sam e p u b lica tio n  in  th e  
fo rm  in  w hich i t  h a s  a p p ea red  fo r a  n u m b er of 

years , “ K em p e’s E n g in ee r’s Y ear-B ook”  h a s  been  
issued  in  its  1940 ed ition . T hough  once ag a in  in  its  
fo rty -s ix  y e a rs ’ h is to ry  i t  h as  been  pub lished  in  tim e  
o f w ar, th is  fa c t h a s  n o t changed  its  fo rm  or re s tric ted  
th e  g re a t ran g e  o f th e  in fo rm atio n  i t  p resen ts . A  few 
changes th e re  h av e  been , b u t  these  a re  in  th e  n a tu re  
o f those  developm ents w hich  m u s t necessarily  ta k e  
p lace in  a  w ork  o f th is  k in d  in  o rder to  keep  i t  u p  to  
d a te  a n d  to  m a in ta in  its  usefulness a t  a  m ax im um . 
T he  sec tion  dealing  w ith  th e  costs o f engineering  
w orks h a s  there fo re  been  excised, fo r a t  th e  tim e  of 
p re p a ra tio n  i t  w as a p p a re n t th a t  th e  p ro spec ts o f w ar 
n eg a tiv ed  its  va lue  fo r so long a s  conditions should  
rem ain  ab n o rm al. T he space th u s  released  h as been  
occupied w ith  som e o f th e  m a th em a tica l tab les  
w hich w ere  d iscarded  a  few  y ea rs  ago so th a t  th e  
b u lk  o f th e  volum e m ig h t be  lim ited .

T he  orig inal a im  o f its  firs t ed ito r to  p roduce  a  
w ork  w hich , be ing  carefu lly  b ro u g h t u p  to  d a te , shall 
ta k e  its  p lace  as th e  s ta n d a rd  book  o f reference in  th e  
profession is fu lly  m a in ta in ed  in  th e  la te s t issue. 
T he lis t o f associate  ed ito rs  a n d  co n tr ib u to rs , fo rty - 
six  in  n u m b er a n d  each  responsib le  fo r th e  p re p a r ­
a tio n  o f a  section , con ta in s  th e  n am es of recognized 
ex p erts , m o s t o f  th e m  engineers, a n d  th e  section  
dealing  w ith  tim b e rs  h as  b een  rev ised  b y  th e  F o re s t 
P ro d u c ts  R esearch  L a b o ra to ry . T he u se r can  th e re ­
fore feel fu lly  confiden t th a t  th e  in fo rm atio n  g iven 
th ro u g h o u t its  pages is in  th e  h ighest degree reliable. 
I n  a  w ay , i t  ap p ea rs  a t  a  psychological m o m en t, for 
w ith  th e  w hole engineering  profession  of G rea t 
B rita in  o rgan izing  itse lf  fo r its  d u tie s  in  th e  W ar, 
a n d  its  m em bers engaged  in  new  w ork , th e  n eed  fo r 
such  a  w ork  o f reference is g rea tly  enhanced .

The Engineers’ Manual
B y P ro f. R a lp h  G. H u d so n . Second ed ition . P p . iv  +  
340. (N ew  Y o rk  : J o h n  W iley  a n d  Sons, In c . ; 
L ondon  : C hapm an  an d  H all, L td ., 1939.) 13s. 6d. 
n e t.

PR O F . H U D S O N ’S book  co n ta in s w h a t m ay  be 
reg a rd ed  a s  th e  ‘p e rm a n e n t in fo rm a tio n ’ o f 

engineering. I t  com prises a  conso lida tion  o f  th e  
p rinc ipa l formulae a n d  tab les  o f  m a th em atic s , 
m echanics, hy d rau lics , h e a t  a n d  e lec tric ity  in  f re ­
q u en t use  b y  p rac tis in g  eng ineers a n d  engineering 
s tu d en ts . A s each  se t o f  form ulas is p receded  
b y  a  s ta te m e n t g iv ing  its  ap p lica tio n , th e  physica l 
q u an titie s  invo lved  a n d  th e  u n its  o f m easu re ­
m e n t used , th e  ap p ro p r ia te  fo rm u la  is quickly

selected  a n d  accu ra te  su b s titu tio n  read ily  effected. 
T he sequence in  w hich  th e  formulae a re  a rran g ed  is, so 
fa r  as possible, th a t  o f th e  o rder o f derivation , 
so th a t ,  w here i t  m a y  be requ ired , th e  source o f any  
s ta te m e n t can  be  recognized from  an  inspection of 
those im m edia te ly  p reced ing  it.

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

The Scenery of Sidmouth
I t s  N a tu ra l B eau ty  a n d  H isto ric  In te re s t . B y  D r. 
V aughan  C ornish. P p . x i i i - f 86 +  6 p la tes. (Cam ­
bridge  : A t th e  U n iv e rs ity  P ress, 1940.) 7s. Ы . ne t.

N O one h as ra ised  h is voice m ore frequen tly  or 
w ith  g rea te r sincerity  for th e  p reservation  of 

th e  b eau ties  o f ru ra l E n g lan d  th a n  D r. V aughan  
C ornish. To h im , a s  indeed  to  m an y  o thers, th e  charm  
of our E ng lish  coun tryside  is one o f th e  priceless 
heritag es o f  th e  land , an d  he  says w ith  t r u th  th a t  
sorrow  is so ftened  a n d  hope stren g th en ed  b y  th e  
peaceful b e a u ty  o f ru ra l E n g lan d . I n  earlier w orks 
D r. C ornish h a s  tr ie d  to  estab lish  general p rincip les 
for th e  aesthetics o f scenery . I n  th is  sm all book he 
illu s tra te s  these  p rincip les b y  th e  an a ly tica l d e ­
sc rip tion  of a  sm all a rea . T he corner o f S ou th  D evon 
he  h a s  chosen is one of long fam ily  associations ; an d  
he  h as been  ab le  to  give p rac tica l expression in  it  
to  h is desire  for p reserv ing  b e a u ty  in  sav ing  the  
valley  o f Salcom be R egis from  spo lia tion  b y  the  
bu ilder. I t  is a  charm ing  volum e, w hich shows the 
m ingling o f scientific sp irit an d  aesthetic appreciation  
in  th e  m an n e r th a t  th e  a u th o r  h as m ade  all h is own, 
an d  i t  p rov ides a t  v e ry  leas t a n  hou r or tw o of so o th ­
ing com fort in  these  d ire  days. T here a re  charm ing 
illu s tra tio n s an d  an  excellent m ap .

The Statesman’s Year-Book
S ta tis tic a l an d  H isto rica l A nnua l o f th e  S ta te s  o f th e  
W orld  fo r th e  Y ear 1940. E d ite d  by  D r. M. E pste in . 
Seven ty -seven th  an n u a l p u b lica tion  : revised a fte r 
Official R e tu rn s . P p . xxxv iii + 1488. (L o n d o n : 
M acm illan a n d  Co., L td ., 1940.) 20s. n e t.

E
V E N  in  these  difficult tim es th is  an n u a l sta tis tica l 

review  o f th e  w orld  appears , n o t m erely  w ith  
reg u la rity , b u t  also w ith  all its  usual fe a tu re san d  a t  the 
usual p rice . T he ta s k  of rev ision  has p resen ted  m any  
obstacles, a n d  fo r several S ta tes  th e  d iscontinuance of 
official s ta tis tic s  h as  been  a  d raw back . Y e t th e  
p ic tu re  o f th e  w orld  in  th e  opening q u a r te r  o f th is 
y ea r is w onderfu lly  com plete . S ta te s  now  in enem y 
occupation  ap p ea r in  th e ir  righ tfu l p laces : th u s 
P o land , a n d  D anzig, a s  w ell as th e  la te r  occupied 
w estern  S ta te s , re ta in  th e ir  nom inal independence. 
C zechoslovakia an d  A lban ia  also have  th e ir  places, 
b u t E th io p ia  is subm erged . E v e n  th e  L eague of 
N ations still figures, b u t th e  lis t o f non-m em bers 
is now  a  long one. T he useful in tro d u c to ry  tab les give 
w orld  p ro d u c tio n  o f pe tro leum , co tton , iron  an d  steel, 
gold a n d  ru b b er . A  coloured folding m ap  shows th e  
e x te n t o f th e  U .S .S .R . w ith  ind ications o f th e  various 
degrees o f au tonom y , ‘p ro tec tio n ’ an d  influence 
a tt r ib u te d  to  th e  d ifferen t co n stitu en t S ta tes and  
te rrito ries .
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Demy 8vo. Pp. x x ii i+301. (London: Oxford U niversity 
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Gray, Louis H . Foundations of Language. Demy 8vo. 
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Study. (Thinker’s Library, No. 80.) Fcap. 8vo. Pp. 
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Philosophy : Psychology
Baynes, H. G. Mythology of the Soul. 8vo. Pp. 939. 

(London : Baillière, Tindall and Cox, 1940.) 32s. (id.
Billings, Edward G. A H andbook of Elem entary 

Psychobiology and Psychiatry. Fcap. 8vo. Pp. xix + 
271. (New Y ork: TheM acm illanCom pany, 1939.) 10s.net.

Boodin, John Elof. The Social Mind : Foundations of 
Social Philosophy. Ex. Cr. 8vo. Pp. xii +593. (New 
York : The Macmillan Company, 1939.) 18s. net.
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Frisch, Karl von. You and Life. Translated from the 
German by E rnst Fellner and B etty  Inskip. Demy 8vo. 
Pp. 270. (London : John  Gifford, L td., 1940.) 7s. 6d. net.

Hull, Clark L. ; Hovland, Carl I. ; Ross, Robert T . ; 
Hall, Marshall ; Perkins, Donald T., and Fitch, Frederic B. 
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Study in Scientific Methodology. (Published for the In s ti­
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(New H aven, Conn. ; Yale U niversity Press ; London : 
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Joad, C. E. M. Journey Through the W ar Mind. Cr. 
8vo. Pp. 279. (London : Faber and Faber, L td., 1940.) 
8s. 6d. net.

Laird, John. Theism and Cosmology. (Gifford Lectures,
1939.) Demy 8vo. Pp. 325. (London : George Allen and 
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Piéron, Henri, Publiée par. L ’Année psychologique. 
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Med. 8vo. Vol. 1. Pp. xxiii +464. Vol. 2. Pp. 465—1006. 
(Paris : Les Presses universitaires de France, 1940.) 2 
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Pratt, Carroll C. The Logic of Modem Psychology. 
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Medical Research Council : Industrial Health Research 
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Medical Research Council. Special R eport Series, No. 
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Translated by Sir Andrew McFadyean. Cr. 8vo. Pp. 
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Science To-day. Gl. 8vo. Pp. 176. (Harmondsworth : 
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G e o l o g y

A  Descriptive Petrography of the Igneous Rocks
Vo'. I  : In tro d u c tio n , T ex tu re s , C lassifications an d  
Glossary. B y  P ro f. A lb e rt Jo h an n sen . Second 
edition. P p . x x iv  +  318. (Chicago : U n iv e rs ity  o f 
Chicago P ress  ; L ondon  : C am bridge U n iv e rs ity  
Press, 1939.) 27s. n e t.

TH E  p u b lica tion  o f P rof. Jo h a n n se n ’s four-vo lum e 
“P e tro g rap h y ” w as com pleted  b y  th e  a p p e a r­

ance of th e  la s t volum e in  1938. N otices o f th e  w ork  
have ap p eared  in  N a t u r e ,  129, 636 (1932) ; 132, 
691 (1933) ; an d  142, 495 (1938). T he firs t volum e, 
dealing m ain ly  w ith  th e  te x tu re s  an d  classification 
of the igneous rocks, now  ap p ea rs  in  a  second ed ition .

In  h is preface to  th is  new  ed ition , Jo h an n sen  
quotes a  s ta te m e n t m ade b y  T om  B a r th  in  connexion 
w ith  certa in  p roposed m odifications o f rock  classi­
fications : “ One should  a lw ays be  carefu l n o t to  
spoil a  good idea  b y  u n d u e  im p ro v em en ts” . A p p a r­
en tly  adop ting  th is  advice , Jo h a n n se n  h a s  m ade  
very  few a lte ra tio n s  in  h is revision . A p a r t from  a 
few m inor im provem ents o f th e  te x t  a n d  add itions 
to  th e  b iographies o f p ro m in en t p e tro g rap h ers , he 
has been  co n ten t to  m ake  on ly  th e  follow ing changes. 
T h ; su m m ary  o f H odge’s q u a n ti ta tiv e  sy s tem  of 
rock classification h a s  been  rep laced  b y  sh o r t accoun ts 
of L acro ix’s (1933) a n d  T rôger’s (1935) system s. A  
few pages a re  ad d ed  dealing  w ith  N iggli’s (1931) 
m odification o f Jo h an n sen ’s c lassification  a n d  w ith  
A n d rea tta ’s (1937) m odification  o f N igg li’s m o d i­
fication ; these  few  pages a re  headed  w ith  a  figure 
of w h a t ap p ears  to  be a  m onkey-w rench— a p lea san t 
gibe w hich m o s t read e rs  w ill ap p rec ia te . A  new  
appendix , giv ing th e  definitions o f som e 750 rocks 
described in  th e  o th e r th ree  volum es of th e  w ork , 
has been added , b u t th e  o th e r append ixes a n d  tab les  
rem ain  ex ac tly  as in  th e  1931 ed ition . T eu sch e r’s 
(1933) m e th o d  o f describ ing  g ra n u la r i ty  is su m ­
m arized, an d  F e rsm a n n ’s (1928) view s on  th e  orig in  
of graphic  te x tu re  a re  b riefly  m en tioned . W ith  th e  
exceptions no ted , no reference to  new  w ork  ap p ea rin g  
since 1931 is m ade.

Das Relief der Erde
Versuch einer reg ionalen  M orphologie der E rdober- 
flâche. V on P ro f. D r. F r i tz  M achatschek . B an d  1. 
Pp. xi +  545 +  10 p la te s . (B e r lin : G ebriider B orn- 
traeger, 1938.) 36 gold m ark s .

No t w i t h s t a n d i n g  th e  ti t le  o f his g re a t w ork , 
“D as A n tlitz  der E rd e ” , Suess rea lly  p rov ided  

th e  classic accoun t o f th e  skele ton  o f th e  e a r th ’s c ru s t. 
M achatschek proposes to  describe th e  tru e  face o f 
th e  ea rth , an d  to  discuss th e  geological fa c to rs  th a t  
have contro lled  its  developm ent. T he w hole w ork  
will ex h ib it th e  re la tio n s betw een  th e  single physio- 
graphical u n its  o f  th e  e a r th ’s surface a n d  th e  geo- 
logical-tectonic raw  m a te ria l from  w hich  th e y  h ave  
been derived. I t  w ill be a  s tu d y  in  m orphotec- 
tonics.

This first volum e h ere  n o ticed  begins w ith  a  few 
pages of in tro d u c to ry  m a tte r , dealing  m a in ly  w ith  
the classification o f th e  m a jo r divisions of th e  e a r th ’s

surface. T hen  follows a  tre a tm e n t o f th e  con tin en ta l 
b lock  of E u ro p e  an d  A sia, th a t  is, th e  p a r t  o f these  
co n tin en ts  ly ing  n o r th  a n d  w est o f  th e  A lpide fold- 
zones. T he u n its  o f th e  B ritish  Is les, M iddle E u ro p e , 
F en noskand ia , R ussia , S iberia, C en tra l a n d  E a s t  
A sia a re  d e a lt w ith  in  tu rn . As a n  exam ple  o f 
M achatschek ’s m ethod , w e m a y  ta k e  h is accoun t o f 
F en n o sk an d ia  ; b rie f  sum m aries o f th e  P re-C am brian  
a n d  C aledonian  h is to ry  a re  follow ed b y  a  de ta iled  
descrip tion  o f th e  glacial an d  post-g lac ia l happen ings, 
an d  th is  b y  a  d iscussion o f th e  to p o g rap h y  special to  
th e  dozen se p a ra te  d is tr ic ts  in to  w hich  h e  d iv ides 
th e  region. T he  second p a r t  o f th e  vo lum e deals 
w ith  th e  A lpide fo ld -belt in  E u ro p e  a n d  N o rth  A frica, 
an d  tr e a ts  o f th e  M ed ite rranean  coun tries.

T here  a re  141 tex t-figu res , m a n y  being  m o rp h o ­
logical m aps, a n d  te n  excellen t m o rp h o tec to n ic  
p la te s  w hich cover m o s t o f t h e  g re a te r  regions of 
E u ra s ia . T he b ib lio g rap h y  is selected . T he  book  
is good m ea t fo r geologists a n d  fo r th o 3 e  geographers 
blessed w ith  som e geological know ledge.

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

T he Cyclotron
B y  D r. W . B- M ann . (M ethuen’s M onographs on 
P h y sica l S ub jec ts.) P p . x i +  92. (L ondon : M ethuen  
a n d  Co., L td ., 1940.) 3s. n e t.

T H E  cyc lo tron  is essen tia lly  a n  in s tru m e n t ac ting  
as a  source o f v e ry  h igh  ve loc ity  n uc lea r p a r ­

ticles— p ro tons, d eu te rons, n e u tro n s  a n d  a lpha- 
p artic les— w hich  h av e  b een  u sed  successfully  b y  
physic ists  in  th e  fu r th e r  s tu d y  of th e  co n stitu tio n  o f 
m a t te r  b y  a to m ic  b o m b ard m en t. A lthough  th e  
fu n d am en ta l p rincip les o f th e  m e th o d  w ere  know n 
m ore th a n  te n  y ea rs  ago, i t  is d u rin g  th e  p a s t  few 
y ea rs  th a t  th e  p rob lem s invo lved  in  th e  design  an d  
co n stru c tio n  of p rac tica l a p p a ra tu s  h av e  been  solved 
b y  th e  w ork  o f E . O. L aw rence a t  th e  U n iv e rs ity  o f 
C alifornia, B erkeley . T he a u th o r  o f th is  li tt le  m o n o ­
g rap h , D r. M ann, sp e n t a  period  o f tw o y ea rs  in  P rof. 
L aw rence’s lab o ra to ry , a n d  so h a s  b een  ab le  to  
describe th e  p rincip les a n d  som e o f th e  possib ilities 
o f th e  cyclo tron , as th e  re su lt o f firs t-h an d  experience.

A fte r a n  in tro d u c to ry  ch ap te r, a  descrip tion  is given 
o f th e  phenom enon  o f m agnetic  resonance  accelera­
tion , u p o n  w hich  th e  o p e ra tio n  o f th e  cyclo tron  
depends. D eta ils  o f th e  design o f th e  cyclo tron  
vacu u m  ch am b er a n d  th e  associa ted  m agne t 
a re  th e n  g iven, follow ed b y  som ew hat less sa tis ­
fac to ry  ch ap te rs  on th e  rad io -frequency  supp ly , an d  
th e  ad ju s tm e n ts  a n d  elec tric  a n d  m agnetic  focusing 
a rran g em en ts  involved. T he final ch ap te r, en titled  
“A pp lica tions o f th e  C yclo tron” , w ould  ap p ea r to  be  
unnecessarily  de ta iled , a n d  m u ch  of th e  m a te ria l 
discussed is n o t concerned  w ith  th e  cyclo tron  as such  
b u t  ra th e r  w ith  a to m ic  physics a n d  ch em istry . T his 
accoun t could  h av e  been  m ad e  m ore in te re s tin g  to  
th e  genera l scientific read e r, fo r w hom  th is  series o f 
m onographs is in ten d ed , b y  confining th e  descrip tion  
to  a  few  exam ples, tr e a te d  m ore generally . A  good 
b ib liog raphy  is included  a t  th e  end  of th e  book.
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Advanced Calculus
B y  P ro f. Iv a n  S. Sokolnikoff. P p . x  + 4 4 6 . (New 
Y ork  a n d  L ondon  : M cG raw -H ill B ook Co., In c ., 
1939.) 26s.

T H E  p re p a ra tio n  o f a  book  on ad vanced  calculus 
a lw ays en ta ils  som e difficulty , for, on  one han d , 

essen tia l rigour m u s t n o t, a t  th is  stage , be  sacrificed, 
w hile, on  th e  o th er, th e  course m u s t be  sufficiently 
concrete  to  ap p ea l to  th e  s tu d e n t a n d  especially  to  
th e  p rac tic a l s tu d e n t. T here  is no  d o u b t th a t  
in te re s t in  m a th em atic s  is o ften  th w a rte d  b y  a  too 
rigorous p re se n ta tio n  o f an a ly tic a l doctrine , an d  y e t 
even  p rac tica l s tu d e n ts  m u s t assim ila te  a n  irreducib le  
m in im um  o f v a lid  th e o ry  in  o rder to  m ake  a n  in te ll­
igen t use o f m a th em atic s . W ith  these  th o u g h ts  in 
m ind , i t  is in te res tin g  to  tu rn  to  P ro f. Sokolnikoff’s 
new  volum e. In  th e  p reface, th e  a u th o r  ad m its  th a t  
th e  su b jec t is fa r  from  easy, b u t  lays dow n th e  
u n a lte rab le  apho rism  th a t  th e  solving o f p rob lem s 
“ is essen tia l to  a  m a s te ry ” .

T he ideas th e  basis o f w hich lies in  geom etry  a re  p re ­
sen ted  in tu itiv e ly , w h ils t proofs o f m an y  academ ic 
theo rem s, like those  on  convergence o f m onotone 
sequences ; those  o f B olzano-W eierstrass, D arboux  
a n d  a  few  o thers, h av e  been  w isely o m itted , a lthough  
references to  o th e r tre a tise s , w here proofs m a y  be 
found , a re  g iven. O ne v e ry  com m endable  fea tu re  
lies in  th e  fa c t th a t  th e  a u th o r  h a s  re lega ted  no 
difficult o r essen tia l p ro o f to  th e  exercises p rov ided  
fo r th e  s tu d e n t’s p rac tice .

T he course em braces th e  u sua l top ics d e a lt w ith  
in  w h a t is genera lly  know n as ad v an ced  calculus. 
I t  begins w ith  lim its  a n d  c o n tin u ity  ; d eriv a tiv es  
an d  d ifferen tia ls ; th e n  passes to  a  fu ll consideration  
o f in teg ra tio n — includ ing  definite, m u ltip le  a n d  line 
in teg ra ls, and , a f te r  tw o  ch ap te rs  on series, im proper 
in teg ra ls . F ina lly , F o u rie r  series a n d  a  sim plified 
fo rm al tre a tm e n t o f som e o f th e  im p o rta n t p rob lem s 
a rising  from  th e  th e o ry  of im p lic it functions a re  
discussed.

T he  te x t  is w rit te n  w ith  c la r ity  a n d  is w ell illu s­
tr a te d  b o th  b y  d iag ram s a n d  exercises, w orked  an d  
unw orked .

Algebra for Science and Engineering Students
B y E . H . L ockw ood. P p . ix  +  102. (C am bridge : 
A t th e  U n iv e rs ity  P ress, 1940.) 6s.

T H IS  book  h as been  specially  p rep a red  for 
secondary  school pup ils  ta k in g  ad v an ced  

courses in  science a n d  engineering. A s th e  au th o r  
p o in ts  o u t, its  essen tia l fe a tu re  is b rev ity , th e  aim  
being  to  p re sen t those  p a r ts  o f th e  so-called ‘h igher 
a lg eb ra ’ w hich  a re  essen tia l fo r s ix th  fo rm  pupils, 
on  th e  science a n d  engineering side, w ho do n o t offer 
m a th em a tic s  a s  a  m ain  su b jec t. T he course begins 
w ith  indices, logarithm s an d  su rds, th e n  passes to  
v a ria tio n  ; th e  th eo ry  o f q u a d ra tic  equa tions ; 
fac to rs  a n d  th e ir  developm ent, includ ing  cyclic 
sy m m etry  and  p a r tia l frac tions ; p e rm u ta tio n s  an d  
com binations, lead ing  to  th e  b inom ial theo rem  fo r a  
positive in teg ra l index . T he  rem ain ing  p a r t  o f th e  
volum e is d evo ted  to  th e  elem en ts o f sim ple p ro b a ­

b ility , series an d  a n  in tro d u c tio n  to  s ta tis tics . A few 
p rac tica l app lica tions o f som e o f th e  principles 
exp la ined  in  th e  te x t  a re  g iven am ong th e  exercises 
p rov ided  for th e  s tu d e n t to  solve.

T he d e libera te  b re v ity  “ O f th e  tre a tm e n t renders 
th e  te x t, p a r tic u la r ly  in  th e  earlie r chap te rs, alm ost 
a  su m m ary — a n d  a  good su m m ary  too— o f th e  
a lgeb ra  needed  fo r a  sound  tra in in g  in  w h at, a  few 
y ea rs  ago, w ould h ave  been  called th e  non-m athe- 
m a tic a l sciences, and , judg ing  b y  th e  p reface, th e  
a u th o r  h a s  th e  biology s tu d e n t especially in  m ind, 
fo r he  s ta te s  : “ B iology is becom ing every  d ay  m ore 
m a th em a tica l.” T he tre a tm e n t o f th e  la t te r  p a r t  on 
p ro b ab ility  an d  s ta tis tic s  is m uch  fu ller an d  in te r­
esting , an d  should  p rove a  welcome in troduction  to  
these  sub jec ts.

T he book  is c e rta in ly  valuab le  for its  purpose and  
is well il lu s tra te d  b o th  b y  line draw ings an d  exercises 
to  w hich answ ers a re  g iven. I n  th e  case, how ever, 
o f eng ineering or physics, is n o t a  fu ll course in  
m athem atics , ta k e n  to  m ain  sub jec t stan d ard , 
essen tial ?

Electricity and Magnetism for Students
B y S. R . H u m b y . P p . 319. (L ondon : J o h n  M urray, 
1939.) 6s. 6d.

T H IS  excellen t book is in tended  m ain ly  for 
s tu d e n ts  w ho a re  p reparing  for en trance  scholar­

sh ips to  th e  un iversities , an d  th e  H igher School 
C ertificate a n d  U n iversity  In te rm e d ia te  exam inations, 
w hile i t  also covers a  lo t o f th e  g round  necessary 
fo r a n  o rd in a ry  degree. O ne of th e  m an y  good features 
o f th e  book  is th e  flexibility  o f th e  tre a tm e n t given, 
fo r a s  th e  a u th o r  says in  h is p reface, “E a c h  ch ap te r 
gives a  com plete , th o u g h  necessarily  lim ited , d is­
cussion o f its  p a r t  o f  th e  su b jec t”  ; th is  m eans th a t  
th e  c h ap te rs  m a y  be  d ea lt w ith  in  an y  o rder to  su it 
req u irem en ts , a n d  th o u g h  in  th e  book th e  w ork  on 
e lec tro s ta tics  is sep a ra ted  from  th a t  on  cu rren t 
e lec tric ity  by  th e  long ch ap te r on m agnetism , the  
a u th o r  does n o t suggest th a t  th is  sequence should  be 
rig id ly  ad h ered  to .

M r. H u m b y  h as  k e p t th e  needs of th e  s tu d en ts  
well in  th e  fo refron t, a n d  h is courage in  concen tra ting  
on  one asp ec t o f a  th e o ry  w hich can  be  approached  
b y  severa l m eth o d s is to  be com m ended, a n d  will no 
d o u b t be  g rea tly  ap p rec ia ted  b y  s tu d en ts .

T he a u th o r  claim s to  h ave  m ade a  special effort to 
resolve th e  difficulties o f m agnetic  induction , an d  it 
m u s t be sa id  th a t  th e  skilful w ay  in  w hich he has 
developed th is  th e o ry  in  th e  sam e ch ap te r as o ther 
m agnetic  phenom ena , in s tead  of m ak ing  it  appear 
m ore fo rm idab le  b y  devo ting  a  sep a ra te  chap te r to  
it , seem s to  h av e  justified  h is claim . A n o ther pleasing 
fea tu re  is th e  logical sequence ad o p ted  in  connexion 
w ith  conduction  o f e lec tric ity , th e  conduction  in 
solids, liqu ids an d  gases being d ea lt w ith  in  successive 
ch ap te rs .

A ltoge ther i t  is a n  u p -to -d a te  book, well produced 
on v e ry  sound  lines, a n d  i t  should  be found  very 
helpful b y  s tu d en ts .
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Household Physics
By W alter G. W hitm an . T h ird  ed ition . P p . v i i+  436. 
(New Y ork : J o h n  W iley  a n d  Sons, In c . ; L ondon  : 
Chapm an an d  H all, L td ., 1939.) 18s. n e t.

TH IS  book, now  in its  th ird  ed ition , deals w ith  th e  
practical app lica tions o f physics w ith  p a rtic u la r 

reference to  th e  hom e. T he genera l p la n  o f th e  firs t 
edition has been  re ta in ed , b u t  m an y  changes have  
been m ade a n d  six new  ch ap te rs  h av e  been  added , 
including one on air-conditioning.

T hroughout th e  book  th e  ev e ry d ay  experiences o f 
studen ts a rc  used as a  base  from  w hich to  develop 
the concept o f th e  fu n d am en ta l law s of physics ; 
there a re  tw en ty -e igh t ch ap te rs  em bracing  exam ples 
in  all the  m ain  b ranches of th e  sub jec t, a n d  sinee th e  
whole is so com prehensively  tre a te d , th e  a u th o r  has 
found it im possible to  give g re a t de ta il. M any  very  
clear d iagram s a re  included, a n d  a t  th e  end  o f each 
chap te r a  useful su m m ary  of th e  m ain  po in ts  is given, 
also a few suggestions for fu r th e r  s tu d y .

The book will p rov ide  in te restin g  an d  in s tru c tiv e  
reading to  b o th  boys a n d  girls, w h e th e r th e y  a re  
proceeding to  a  m ore academ ic tr e a tm e n t o f th e  su b ­
ject or no t, an d  certa in ly  a  g rea te r know ledge o f th e  
underly ing princip les an d  th e  opera tion  of m an y  
devices found  in  th e  m odern  hom e will be  o f benefit 
to  all. T he s tu d e n t m u s t be w arned , how ever, th a t  
in some cases th e  au th o r  h a s  been  com pelled, owing 
to  lack  o f space, to  give a  necessarily  condensed an d  
incom plete th eo ry  ; th is  is sufficient for o rd in a ry  
purposes, b u t th e  s tu d e n t w ho is in te re s ted  in  p u re  
physics will w ish to  go m ore deeply  in to  such th eo ry .

M isc e l l a n y

Acute Infectious Diseases
A H andbook  for P rac titio n e rs  a n d  S tu d en ts . B y 
D r. J .  D . R olleston  an d  D r. G. W . R onaldson . T h ird  
edition, rev ised  an d  enlarged. P p . ix  +  477. (L o n d o n : 
W illiam  H oinem ann  (M edical B ooks), L td ., 1940.) 
17s. 6rf. n e t.

T H E  th ird  ed ition  of R o lleston ’s w ork, now  u nder 
dual au tho rsh ip , m a in ta in s  th e  h igh  s ta n d a rd  

of previous editions. T he book is well p roduced , and , 
considering th e  am o u n t o f in fo rm atio n  supplied , is 
very  convenien t to  hand le . T he  absence of clinical 
illustrations, to  w hich reference is m ade in  th e  p reface 
to  the  firs t ed ition , is am p ly  com pensated  b y  th e  
graphic descrip tion  g iven o f th e  cu taneous lesions of 
the acu te  ex an th e m a ta . I t  is u n u su a l in  a  w ork  of 
th is size to  find  an  a tt ra c t iv e  h is to rica l su m m ary  of 
each disease an d  also a  serv iceab le  b ib liog raphy . 
The source is a  g u a ran tee  o f scholarsh ip  an d  
accuracy.

A t a  tim e  when infectious d iseases a re  specially  
liable to  occur, th e  pub lica tion  o f such  a  book is 
opportune, for it  offers to  all, w h eth er in  th e  Services 
or in  civilian p rac tice , a  reliab le  guide on  all m a tte rs  
of tre a tm e n t an d  p reven tion . Since th e  pub lica tion  
o f th e  la s t edition , chem o therapy  h as revolu tion ized  
th e  tre a tm e n t o f ce rta in  infectious diseases, th e  use

of se rum  in tr e a tm e n t a n d  p rev en tio n  h as been 
ex tended , a n d  m uch  w ork  has b een  done w ith  reg a rd  
to  im m un iza tion , m ore  especially  in  th e  v iru s  diseases. 
All these  su b jec ts  h ave  received  a  de ta iled  considera­
tio n  w hich  will he  o f va lu e  to  th e  p ra c titio n e r . Two 
ad d itio n a l c h ap te rs  deal w ith  erysipelas and  iso lation  
m ethods. T he fo rm er is o p p o rtu n e  a s  erysipelas is 
a n  excellen t exam ple  o f a  disease am enab le  to  b o th  
serum  tr e a tm e n t an d  ch em o th e rap y . T he  la s t 
ch ap te r, w ith  p lan s  o f m o d ern  iso la tion  b locks, will 
appea l to  all w ho a re  in te re s te d  in  ad m in is tra tio n .

The Annual Register
A R eview  o f P ub lic  E v e n ts  a t  H om e a n d  A broad  for 
th e  Y ear 1939. E d ite d  b y  D r. M. E p s te in . P p . 
x iv +  507. (L ondon, N ew  Y ork  a n d  T o ron to  : 
L ongm ans, G reen a n d  Co., L td ., 1940.) 30s. ne t.

I
T is seem ly th a t  a n  an n u a l volum e th a t  now  m akes 

its  h u n d red  an d  eigh ty -first ap pearance  should  
be  pub lished  a t  th e  accustom ed  tim e  a n d  should  
m a in ta in  its  n o rm al size a n d  all its  n o rm al fea tu res. 
As usual, m ore th a n  h a lf  th e  vo lum e is a  review  of 
w orld  h is to ry  w ith  special reg a rd  to  G rea t B rita in  an d  
th e  B ritish  E m p ire . T he  y e a r w as one o f p rep a ra tio n  
fo r w ar in  m o s t lands, b u t, as ev en ts  h av e  show n, a  
p re p a ra tio n  th a t  p ro v ed  too  leisurely  even  d u ring  th e  
la s t four m o n th s o f th e  y ea r. O th e r E u ro p ean  S ta te s  
receive full consideration , an d  tho  en igm atic  a tt i tu d e  
of th e  Soviet U n ion  is revealing . T he second p a r t  o f 
th e  volum e h as th e  u su a l chronicle o f even ts, o b it­
uaries a n d  re tro sp ec t o f a r t , science, lite ra tu re  
an d  finance. T he review  of science d irec ts  a tte n tio n  
to  a n  unu su a lly  prolific y ea r in  biological pub lica tions 
a n d  g re a t advances in  m an y  aspec ts o f th a t  sub jec t. 
Several im p o rta n t pub lic  docum ents a re  p r in te d  in 
full. T hey  include th e  ag reem en t w ith  P o land , th e  
tr e a ty  o f m u tu a l assistance  be tw een  th e  U n ited  
K ingdom , F ran ce  an d  T u rkey , th e  R usso -G erm an  
p a c t a n d  th e  various Soviet p ac ts  w ith  th e  B altic  
S ta tes.

P h il o s o p h y

Causality and Science
B y P ro f. N alin i K a n ta  B ra h m a . P p . 120. (L ondon : 
George A llen a n d  U nw in, L td .,  1939.) 6s. n e t.

AS a n  u lt im a te  a ssu m p tio n  o f science, th e  princip le  
o f cau sa tio n  is cap ab le  o f a  m e tap h y sica l 

analysis. D eploring  th e  re jec tio n  of final causes b y  
m odern  science, P ro f. B ra h m a  believes th a t  th e  p resen t 
in te rp re ta tio n  of physics h a s  n o t com e to  s ta y . F o r 
exam ple, he  questions t h a t  th e  ind e te rm in ism  in  th e  
effect p roves th e  in d e te rm in ism  in  th e  cause ; a n d  
he  con tends th a t  th e  idealis tic  view  of physics is m ore 
superficial th a n  fu n d am en ta l. M oreover, scientific 
causality , w h a tev e r be  its  in te rp re ta tio n , is alw ays 
p a r t ia l ,  a s  i t  does n o t cover th e  o th e r re a lm  of va lues 
w hich  g ive co lour to  life. T he  a u th o r  re je c ts  th e  
m echan istic  as well a s  th e  organic th e o ry  of causa lity . 
H e  ho lds th a t  a  cause  is n e ith e r  a  sum  to ta l  of 
cond itions n o r a n  im p lica tio n  o f th e  w hole effect 
la te n t in  itself. F o r  in  b o th  cases, cau sa lity  lacks
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purpose , in te lligen t d irec tion  an d  p lan , th e  essen tia ls 
o f rea l c re a tiv ity . I n  o rd e r to  accoun t fo r h e te ro ­
geneous v a ria tio n s , i t  is necessary  to  assum e an  
ab so lu te ly  p e rfec t cause ; in  essence, a  c rea tiv e  will. 
T his conclusion, w hich  is in  line w ith  th e  H in d u  
n o tio n  of change a s  illusory , b rings u s  in to  th e  field 
o f m e tap h y sic s . B u t th e  d iscussion  of th e  various 
conceptions o f c a u sa lity  is  a  v a lu ab le  ad d itio n  to  th e  
c ritiq u e  o f  scientific m e th o d  a n d  of its  im plica tions.

T . G.

Charles Peirce’s Empiricism
B y  D r. J u s tu s  B uchler. (In te rn a tio n a l L ib ra ry  of 
Psychology , P h ilo sophy  a n d  Scientific M ethod.) P p . 
x v ii +  275. (L ondon : K egan  P a u l an d  Co., L td ., 
1939.) 12s. 6d. n e t.

DR . B U C H L E R ’S c lear p re se n ta tio n  o f  P e irce ’s 
em piric ism  is ex trem ely  w elcom e. P eirce w as 

a  fertile  a n d  o rig inal th in k e r  o f  no  m ean  o rder ; h is 
w ork  is to o  l i tt le  know n in  G reat B rita in , b u t D r. 
B uch le r’s book  shou ld  in tro d u ce  i t  to  E ng lish  readers. 
T he  ta s k  could  n o t h ave  been  easy . P eirce w as 
un sy s tem atic  in  h is th in k in g  an d  frag m en ta ry  in  h is 
w ritings. N evertheless, he is w o rth  th e  lab o u r o f 
p iecing to g e th e r h is d is jo in ted  reflections. H is  con ­
tr ib u tio n s  to  sym bolic  logic a re  o f p e rm an en t value, 
an d  h is concep tion  o f m eth o d s o f in q u iry  a n d  o f 
estab lish ing  beliefs fo resta ll m u ch  o f th e  w ork  th a t  
we associate  w ith  th e  nam es o f C arnap  an d  W ittg e n ­
ste in . T h is  is a  book  to  be recom m ended.

S t a t i s t i c s

Statistical Mathematics
B y D r. A . C. A itk en . (U n iversity  M athem atica l 
T ex ts.) P p . v ii +  153. (E d in b u rg h  a n d  L o n d o n : 
O liver a n d  B oyd, 1939.) 4s. 6rf. n e t.

T H E  recen t ap p ea ran ce  o f several w orks on 
p ro b ab ility  a n d  s ta tis tic s  w ith in  a  sh o r t tim e  

m a y  suggest th a t  th e y  m u s t overlap  a n d  th a t  th e  
su b jec t is receiv ing  u n d u e  a tte n tio n . B u t on th e  
co n tra ry , w hile th e y  a re  a  sign o f w idesp read  in te re s t, 
th e y  differ sufficiently  in  a im  a n d  tr e a tm e n t to  m ake  
th e m  su p p lem en ta ry  in  a  genuine sense. T he sub jec t 
can  b e  ap p ro ach ed  from  d ifferen t p o in ts  o f view , and  
i t  h a s  enough v ita li ty  to  m ak e  th e  d a y  fa r  d is ta n t 
w hen  a  single tex t-b o o k  w ill be  found  satisfy ing .

T h is li tt le  bo o k  is so excellen t a n d  a t  th e  sam e tim e  
so inexpensive th a t  i t  shou ld  be  ad d ed  to  th e ir  
collections b y  a ll w ho a re  in te res ted  in  th e  m eth o d s of 
p ro b ab ility . I t  is a  m arv e l o f com pression, b u t  it  
m u s t be  u n d e rs to o d  th a t  th is  re su lt is due p a r t ly  to  
a  jud icious choice o f top ics a n d  p a r t ly  to  th e  con ­
s is te n t u se  o f  a  genera l m e th o d . I t s  lead ing  fea tu re , 
in  fac t, is th e  in tro d u c tio n  o f th e  g enera ting  func tion  
in  its  severa l m o s t im p o rta n t fo rm s. B y  th is  m eans 
D r. A itk en  h a s  succeeded in  com bin ing  elegance an d  
b re v ity  w ith o u t sacrifice o f lu c id ity , th o u g h  th e  less 
in s tru c ted  re ad e r m a y  still find  a  m ore  leisurely  a n d  
ped estrian  line o f ap p ro ach  m ore  congenial a t  an  
early  stage . T he book  is n a tu ra lly  devo ted  m a in ly  
to  th e  p rincip les o f s ta tis tic s , b u t  space is found  for

num erica l exam ples fu lly  w orked  a n d  even  for some 
ex p lan a tio n  o f m o d ern  s ta tis tic a l technique.

Statistical Methods
F o r M edical a n d  Bidlogieal S tuden ts . B y  Prof. 
G unnar D ah lberg . P p . 232. (L ondon : George 
A llen a n d  U nw in, L td ., 1940.) 10s. 6d. n e t.

G D A H L B E R G ’S new  book will be  a  d isappo in t­
m e n t to  those  w ho ap p rec ia ted  h is excellent 

book  on  tw ins (1926). I t s  aim , to  p resen t sta tis tica l 
m ethods in  a  fo rm  calling  for no  special know ledge 
o f m a th em atic s , b u t  a t  th e  sam e tim e  to  give some 
idea  o f  th e  concepts on  w hich these  m ethods are  
based , is p rac tica lly  th e  sam e as D . M ain land’s “The 
T re a tfn e n t o f L a b o ra to ry  an d  C linical D a ta ” ; b u t, 
w hereas M ain land  gives deta iled  exp lana tions of the 
te s ts  o f significance m o s t freq u en tly  used , even the 
t  te s t  finds no  p lace in  D ah lberg ’s book. I t  is puzzling 
th a t  i t  should  be  pub lished  in  1940. R . A. F .

Tables of Random Sampling Numbers
B y  M. G. K endall an d  B . B ab ing ton  S m ith . (T racts 
fo r C om puters, N o. 24.) P p . x  +  60. (C am bridge: 
A t th e  U n iv e rs ity  P ress, 1939.) 3s. 9d.

AN  ea rly  p u b lica tio n  o f th e  D e p a rtm e n t of 
S ta tis tic s , U n iv e rs ity  College, w as T ip p e tt’s 

series o f ran d o m  sam pling  n u m b ers  (1927), regarded  
b y  m a n y  a t  f irs t a s  a  m o s t eccentric so r t o f pub lic­
a tio n . W ith  th e  in tro d u c tio n  o f random ization  as 
a n  ex perim en ta l p recau tion , th is  tab le  w as soon found 
to  save  a  g re a t deal o f tim e, a n d  m an y  laboratories 
p rov id ed  them selves, for th e ir  ow n use, w ith  ad d i­
tio n a l random  series. T he recen t “T ra c t for Com­
p u te r s ” con ta ins a  h u n d red  th o u san d  new  num bers.

R . A. F .

Tests of Significance
W h a t th e y  M ean a n d  H ow  to  U se T hem . B y  Jo h n  
H . S m ith . P p . ix  +  90. (Chicago : U n ivers ity  o f 
Chicago P ress ; L ondon : C am bridge U niversity  
P ress , 1939.) 6s. n e t.

J H . S M IT H ’S p am p h le t is a n  ind ica tion  th a t  th e
• teachers  o f business ad m in is tra tio n , like those 

o f psychology  a n d  education , a re  becom ing aw are 
o f th e  m odern  m ovem en ts o f s ta tis tic a l though t. 
T he tre a tm e n t seem s clear and  sound, an d  th e  ground 
covered is no m ore th a n  th a t  needed  b y  all s tuden ts  
o f s ta tis tic s . R . A. F .

A  Bibliography of the Statistical and Other Writings 
of Karl Pearson
C om piled b y  G. M. M oran t, w ith  th e  assistance of 
B . L . W elch. (Issued  b y  th e  B iom etrika  Office, 
U n iv e rs ity  College, L ondon .) P p . v i i i+  119. (Cam­
bridge : A t th e  U n iv e rs ity  P ress, 1939.)

MO R A N T ’S b ib liog raphy  o f K a r l P earso n  covers 
648 item s from  1879 to  1935. S ho rt anno ­

ta tio n s  a re  g iven in  som e cases, b u t for th e  s tu d en t 
o f th e  h is to ry  o f s ta tis tic s  these  a re  too  colourless to  
be  helpfu l. T he w ork  is a n  unsparing  labou r of love.

R . A .F .
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LIKE th e  f irs t  e d itio n  o f  th is  w e ll-k n o w n  te x tb o o k ,  th e  
p re s e n t  rev ision  is d esig n ed  to  give th e  s tu d e n t  a com ­

p le te ly  ro u n d ed  kn o w led g e  o f  t h e  sc ience  o f  m eta llife ro u s  and 
n o n -m etallife ro u s d ep o sits .
T h e  b o o k  has b een  e n tire ly  re -w r i tte n  and re -se t.  T h e  m ate ria l 
has b een  b ro u g h t up  t o  d a te  t o  inclu d e  th e  ch ie f c o n tr ib u tio n s  
w hich  have been  m ade to  th e  su b je c t  o f  eco n o m ic  geology 
d u rin g  th e  past tw e n ty - tw o  years.

T h e  m e th o d  o f  p re s e n ta t io n , so  fa r  as th e  classification  and 
d e v e lo p m e n t o f  o r e  d e p o s its  is c o n c e rn e d , fo llow s th a t  o f  th e  
f irs t  e d it io n , b u t  th e  rev is io n  em phasizes p a rtic u la rly  th e  
g eo log ic  se tt in g  and  s tru c tu ra l  c o n tro l  o f  m in e ral d ep o s its . 
M any n ew , carefu lly  se le c te d  re fe ren c e s  have b een  added . 
T h e  i llu s tra tiv e  m ate ria l has b een  g re a t ly  in creased  ; a b o u t 
8 0 %  o f  th e  illu s tra tio n s  a re  n ew , and  t h e r e  a re  so m e  650 m aps, 
se c tio n s , e tc . ,  in th e  p re s e n t  e d itio n .
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Glasgow, w here he  w as tra in e d  as  a n  an a to m is t b y  
Prof. J o h n  C leland, w hose senior m edallis t a n d  ju n io r 
dem onstra to r he  w as. H e  g rad u a ted  w ith  honours 
M.B., Ch.B. in  1907 an d  w as B ru n to n  M em orialist 
of his year. A fte r a  y e a r in  p r iv a te  p rac tice  he  b e ­
cam e senior a ss is tan t to  P rof. T . H . B ryce in  h is old 
U n iversity . I n  1915 he  received th e  B ellahouston  
and  S tru th e rs  gold m edals fo r h is M .D. thesis  on 
“T he S cottish  Skull” , an d  w as in  th e  sam e y ea r 
appo in ted  b y  th e  M edical R esearch  Council to  w ork  
under th e  la te  D r. Jo h n  B row nlee on th e  s tupendous 
ta sk  o f com piling an d  analysing  a  case reco rd  an d  
card-index o f all officers an d  m en  a d m itte d  to  hosp ita l 
during th e  W ar o f 1914-18. T his w ork , w hich  w as 
n o t com pleted  u n til 1922, involved th e  p re p a ra tio n  
and  a rran g em en t o f 22 m illion index  cards a n d  th e  
analysis o f a  m illion a n d  a  q u a r te r  m edical case 
sheets. T his m a te ria l w as ta k e n  over b y  th e  M in istry  
of Pensions.

Y oung con tinued  on th e  s ta ff  o f th e  M edical 
R esearch  Council u n ti l  1927, w hen  on th e  d e a th  of 
D r. B row nlee an d  a f te r  ta k in g  th e  D .P .H . o f C am ­
bridge, he w as tran sfe rred  to  th e  ex te rn a l s ta ff  an d  
by  a  special a rran g em en t w as a tta c h e d  to  E llio t 
S m ith ’s d ep a rtm e n t a t  U n iv e rs ity  College, L ondon, 
holding th e  position  of lec tu re r in  an a to m y . T his 
was perhaps th e  h ap p ie s t a n d  m o s t f ru itfu l period  
of h is life. I t  gave h im  th e  o p p o rtu n ity  he  h a d  long 
desired, to  re tu rn  to  h is s tud ies  in  a n a to m y  an d  
an thropology , as well as o f exercising h is pow ers of 
sta tis tica l analysis, o f w hich he  h a d  firs t g iven 
assured  evidence in  h is thesis on th e  S co ttish  skulls, 
and  h ad  fu r th e r  dem o n s tra ted  in  s ta tis tic a l papers , 
som e tw en ty  in  num ber, pub lished  d u ring  1920-27 
and  including stud ies in  epidem iology a n d  th e  incid­
ence an d  m o rta lity  o f cancer. I t  h as  been  said  
th a t  Y oung’s w ork  su b s tan tia lly  ra ised  th e  s ta n d a rd  
of m edical research  in  G rea t B rita in  b y  insisting  on 
th e  p roper b iom etrical tr e a tm e n t an d  in te rp re ta tio n  
of num erical d a ta . F u r th e r , h is  w ork  a t  U n iv e rs ity  
College in  congenial su rround ings gave full scope to  
those sound, if  u n o b tru siv e  qualities, o f w hich th e  
m ost h igh ly  va lued  w as h is co n s ta n t read iness to  p lace 
his ab ilities an d  h is p ro found  know ledge a t  th e  
service of colleagues an d  s tu d e n ts  alike. H e  w as 
inv ited  to  jo in  th e  com m ittees o f th e  M edical R esearch  
Council on d en ta l disease a n d  s ta tis tic s . I n  con­
nexion w ith  th e  w ork  o f th e  fo rm er he  pub lished  a 
stu d y  of th e  re la tion  o f d ie ta ry  deficiency to  d en ta l 
disease, dealing w ith  d a ta  collected in  B irm ingham  
under th e  auspices o f th e  com m ittees .

As an a to m is t a n d  an th ropo log is t, Y oung  pub lished  
num erous p ap ers , p e rh ap s h a lf  in  co llabora tion  w ith  
others ; an d  i t  is no  exaggera tion  to  say  th a t  several 
of these o f considerable va lue  w ould n ev er h ave  been  
w ritten  h a d  i t  n o t been  fo r h is encouragem en t an d  
readily  offered assistance. H e  w as p a rtic u la r ly  
in terested  in  th e  prob lem s of facial g row th  w ith  re fe r­
ence to  th e  developm ent o f d en titio n . O ne o f  h is 
m ost im p o rtan t con trib u tio n s to  th e  su b jec t w as a 
s tudy  o f th e  g row th  o f face a n d  jaw s in  children , 
w hich w ith  o th e r w ork  gained  h im  th e  D .Sc. o f th e  
U niversity  o f E d in b u rg h . M ore d irec tly  a n th ro ­

pological s tu d ies  w ere h is  co llabo ra tion  w ith  S ir 
G rafton  E llio t S m ith  in  th e  s tu d y  o f th e  L ondon  
sku ll know n as “ T he L ad y  o f L lo y d ’s” .

M r. H. Higgs
H e n r y  H i g g s , w ho d ied  on  M ay 21, belonged  to  

th a t  ty p e  of econom ist o f w hich  J o h n  S tu a r t  Mill 
w as th e  lead ing  exam ple  in  a n  earlie r genera tion , th e  
econom ist pub lic  se rv an t. B o rn  in  1864, he  en te red  
th e  P o s t Office se c re ta r ia t in  1884 ; w as tran sfe rred  
to  th e  T reasu ry  fifteen  y ea rs  la te r  ; a n d  se rved  as  
p r iv a te  sec re ta ry  to  a  succession o f s ta te sm en . H e  
re tire d  from  th e  T reasu ry  in  1921 ; w as for a  tim e  
lec tu re r in  econom ics a t  B angor an d , fo r th e  te n  years , 
1929-39, w as occupied m a in ly  w ith  w ork  o n  th e  
“E conom ic B ib lio g rap h y ” , o f  w h ich  a  first volum e 
ap p ea red  in  1935.

W hile a t  th e  T reasu ry , M r. H iggs w as th e  f irs t 
sec re ta ry  o f th e  R o y a l E conom ic Society  a n d  jo in t 
ed ito r o f th e  E conom ic Jo urna l from  1892 u n ti l  1906. 
H e  h a d  special know ledge o f th e  th in k e rs  o f th e  
e ig h teen th  ce n tu ry  ; a n d  h is w ork  on  C an tillon  a n d  
th e  P h y sio c ra ts  w as o f a  h igh  o rder. H is  position  a t  
th e  T rea su ry  enab led  h im  to  w rite  w ith  a u th o r ity  on 
questions o f  pub lic  finance. B u t, as h is ed iting  o f  
Je v o n s ’s “ P rincip les o f E conom ics” (1905) an d  h is  
rep ea ted  te n u re  o f  th e  N ew m arch  lec tu resh ip  in 
s ta tis tic s  show , th e re  w as no  asp ec t o f econom ic 
th o u g h t w ith  w hich  h e  w as n o t in  con tac t.

B esides, H iggs h a d  se rved  as In sp e c to r G eneral o f  
F in an ce  in  E g y p t (1912-15) a n d  h a d  done o th e r 
specia list w ork  fo r th e  S ta te . T h is m ad e  th e  ran g e  
o f  h is  scho larsh ip  th e  m ore rem ark ab le  a n d  exp la in s 
th e  fa c t th a t ,  in  sp ite  o f it , h is  lea rn ed  o u tp u t w as 
ra th e r  fragm en tary -—th e  p ro d u c t o f th e  h a rd ly  
secured  le isure  o f a  v e ry  b u sy  m an . Som e o f th e  
ed ito ria l w ork  w ith  w hich  h e  w as engaged  a f te r  h is  
re tire m e n t from  p u b lic  a n d  academ ic a c tiv ity  was- 
n o t o f th e  k in d  to  b rin g  h im  m u ch  ad d ed  re p u ta tio n , 
a n d  n o t a ll o f i t  w as eq u a l to  th e  w ork  of h is  p rim e. 
I n  these  la s t y ea rs  he  w as, how ever, h an d icap p ed  b y  
failing  h e a lth  a n d  a lm o st com plete  deafness, w hich 
iso la ted  h im  som ew hat from  colleagues an d  friends.

W e  re g re t to  announce th e  follow ing d ea th s  :
P ro f. W . F . B ork , em eritu s  p rofessor o f psychology 

in  In d ia n a  U n iv e rs ity , on M ay 22, aged  six ty -s ix  
y ea rs .

P ro f. A . Fow ler, C .B .E ., F .R .S ., em eritu s  p ro fesso r 
o f a s trophysics  in  th e  Im p e ria l College o f Science 
a n d  T echnology a n d  in  th e  U n iv e rs ity  o f L ondon , 
a n d  fo rm erly  Y arro w  research  professor o f th e  
R o y al Society, on J u n e  24, aged  seven ty-tw o.

D r. P hy llis  T ookey  K erridge , fo rm erly  lec tu re r in  
physio logy, U n iv e rs ity  College, L ondon, on  J u n e  22.

D r. A lvin  S. W heeler, em eritu s  professor o f organic  
ch em istry  in  th e  U n iv e rs ity  o f N o rth  C arolina, on  
M ay 12, aged  sev en ty -th ree .

P ro f. F . J .  E . W oodbridge, em eritu s  Jo h n so n ian  
professor o f ph ilosophy  in  C olum bia U n iv e rs ity , on  
J u n e  1, aged seven ty -th ree .
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N E W S  A N D  V I E W S  . _
Salvage and Utilization of Waste

A  l e a d i n g  a rtic le  in  th is  issue o f N a t u r e  (p. 988) 
is dev o ted  to  a  discussion o f c e rta in  aspec ts o f th e  
salvage a n d  u tiliz a tio n  o f w aste . I t  is in te restin g  
to  n o te  th a t  th e  s ix th  re p o r t issued  b y  th e  Select 
C om m ittee  o n  N a tio n a l E x p e n d itu re  consists o f th e  
conclusions reached  b y  a  S ub-C om m ittee  on  S upply  
Services w h ich  h a s  in v es tig a ted  th e  re la tio n  betw een  
th e  w ork  o f th e  M in istry  o f S upp ly  a n d  th e  Office o f 
W orks. T hese tw o d e p a rtm e n ts  a re  responsible for 
th e  p rov ision  o f s to res  o f various k inds, and , w ork ing  
in d ep en d en tly  a s  th e y  do, th e y  te n d  to  com pete w ith  
each  o th e r, th u s  causing unnecessary  confusion.

T he  re p o r t recom m ends th e  a p p o in tm e n t o f  a  
n a tio n a l con tro lle r o f salvage, w ho shall d irec t th e  
w ork  o f a n  in te r-d e p a rtm e n ta l com m ittee  w hich shall 
superv ise  th e  salvage w ork  o f  a ll d e p a rtm e n ts . A 
m ore  in tense  p u b lic ity  cam pa ign  fo r th e  sa lvage o f 
w aste  p ro d u c ts  is recom m ended , an d , in  p a rticu la r, 
i t  is suggested  th a t  th e  v ir tu e s  o f refuse d u s t as a  
fe rtilize r be  m ade  m ore w idely  know n w ith  th e  help  
o f  th e  M in istry  o f A gricu ltu re  a n d  th e  N a tio n a l 
U n ion  o f  F a rm e rs . T here  is u rg e n t need , too , for 
closer co -opera tion  be tw een  th e  Salvage D e p a rtm e n t 
a n d  th e  C oun ty  W a r A g ricu ltu ra l C om m ittees. T his 
is p a rticu la rly , necessary  in  th e  im p o r ta n t m a t te r  o f 
th e  d isposal o f k itch en  w aste  su itab le  fo r th e  feeding 
o f pigs. T here  is no  question ing  th e  need  fo r th e  
a p p o in tm e n t o f a  n a tio n a l con tro lle r o f salvage w ith  
full pow er o f co -o rd ination . T he  sooner th e  a p p o in t­
m e n t is m ade, th e  sooner w ill th e  n a tio n  be  in  a  
position  to  use its  so-called w aste  p ro d u c ts  effectively.

The Linnean Society during War-time

A t th e  a n n iv e rsa ry  m eeting  o f th e  L in n ean  Society  
he ld  on  M ay 24, th e  re tir in g  p res id en t, D r. J .  R am s- 
b o tto m , delivered  h is p res id en tia l address, th e  
su b stan ce  o f  w hich  ap p ea rs  elsew here in  th is  issue 
(p. 993). D iscussing th e  affa irs  o f th e  Society, 
D r. R a m sb o tto m  sa id  i t  w as decided th a t  a t  th e  
beg inn ing  o f  th e  W a r i t  w as n o t on ly  in  th e  b e s t 
in te re s ts  o f th e  Society  b u t  also o f  b iological science 
th a t  th e  S ociety  shou ld  rem a in  in  B u rlin g to n  H ouse. 
N o m a t te r  w h a t h ap p en s i t  is h oped  th a t  th e  p re sen t 
po licy  sha ll con tinue . T he  L in n ean  collections, th e  
S m ith ian  collections a n d  ce rta in  o th e r  irrep laceab le  
belongings h av e  b een  rem oved . T h u s all reasonab le  
p recau tio n s w ith  th e  L in n ean  collections h av e  been  
ta k e n ; b u t  w h a t i f  th e y  shou ld  m ee t w ith  d isa s te r  ? 
D u rin g  th e  tim e  th e  collections h av e  b een  aw ay  
a b u n d a n t ev idence h a s  been  show n o f th e  difficulties 
w hich arise  w h èn  th e  L in n ean  H e rb a riu m  an d  th e  
in sec t collection  can n o t be  consu lted . T he  Society  
h as th e  neg a tiv es  o f  p h o to g rap h s  ta k e n  a t  v arious 
tim es o f num erous specim ens. W ou ld  i t  n o t be 
adv isab le  to  h av e  p h o to g rap h s  o f th e  w hole o f th e  
specim ens ta k e n  u n d e r b o tan ica l o r zoological su p e r­
v ision  ? P r in ts  could  be  sold to  anyone  a n d  com plete

se ts  m ig h t be  k e p t in  one or tw o places : o r i t  m ay  
be th a t  rep roduc tions could be published . I t  w ould 
be  adv isab le  also to  p h o to g rap h  all th e  ty p es  in  th e  
S m ith ian  H e rb a riu m . T h ere  w ould  be  no p o in t in  
pub lish ing  these , b u t  reco rds th a t  can  be  p reserved  
in  sa fe ty  w ou ld  be  availab le . T he problem  o f m an u ­
sc rip ts  should  also be  considered. W ould  i t  n o t be 
w ise to  h av e  m icrofilm s o r p h o to s ta ts  o f th e  L innean  
correspondence a n d  all im p o rta n t unpub lished  m an u ­
scrip ts  in  th e  Society’s possession ? These again  
shou ld  be  d is tr ib u ted .

Amateurs in Natural History

A t th e  150th a n n iv e rsa ry  m eeting  o f th e  Society 
i t  w as show n th a t  i t  regard s n a tu ra l h is to ry  societies 
as w orkers in  th e  sam e field. M any p rom inen t fellows 
o f th e  Society a re  keen ly  in te re sted  in  th e ir  local 
n a tu ra l  h is to ry  societies. D r. R am sb o tto m  th in k s it 
w ould  b e  w ell if  th e  Society  encouraged th e  idea th a t  
elec tion  to  th e  L innean  Society  o f L ondon should be 
th e  h a ll-m ark  o f excellence in  th e  s tu d y  o f n a tu ra l 
h is to ry . I f  th is  w ere so th e  Society w ould continue 
to  h av e  th a t  leaven  o f th e  a m a te u r  w hich  is so 
necessary  to  th e  w ell-being o f th e  Society. A m ateurs 
w ere in  th e  p a s t th e  v e ry  backbone of B ritish  biology : 
i t  w ould  be a  sad  blow  to  th e  dem ocracy  o f science, 
even  to  science itself, if  th e  L innean  Society w ere 
ever to  be  reg ard ed  as a  dom ain  reserved  for th e  
professional w orker. “As a  Society, th en , our ta sk  
d u rin g  th e  W a r is to  c a rry  on  as n o rm ally  as possible, 
a n d  to  help  o th e rs  to  do th e  sam e. In  th is  connexion 
th e  C ouncil h a s  ag reed  to  b rin g  fo rw ard  a  m otion , 
sim ilar to  one passed  d u ring  th e  la s t W ar, th a t  
refugee b iologists shou ld  be  allow ed certa in  privileges 
such  as perm ission  to  a tte n d  m eetings an d  to  use th e  
lib ra ry ” .

H .M . Forces and Natural History
A s ind iv iduals, fellows o f  th e  Society  m ay  have an  

o p p o rtu n ity  o f doing som eth ing , th o u g h  n o t in  a v ery  
spec tacu la r w ay . T here  a re  m an y  in  H .M . Forces 
w ho m ig h t be  he lped  over difficult periods if  th ey  
becam e in te re s ted  in  n a tu ra l h is to ry . M any o f these 
m en  a re  seeing th e  com m on p lan ts , b ird s an d  insects 
o f th e  co un try side  fo r th e  firs t tim e , o thers in  circum ­
stances w hen  th e ir  in te re s t is easily  aroused. E n te r ­
ta in m e n t o f th e  tro o p s is u su a lly  o f a  ce rta in  type , 
excellen t in  its  w ay, a n d  now adays th e  m ost popu la r 
o f  its  k in d . B u t som e need  m ore th a n  m ere am use­
m en t. I t  is n o t a  m a tte r  o f p rev ious education  b u t 
o f te m p e ram en t. T he need  m a y  be  m e t w ith  m usic, 
o r p o e try , o r o th e r li te ra tu re ; fo r som e i t  is in  n a tu ra l 
h is to ry . W h a t can  one say  in  answ er to  a le tte r  
ask ing  w h e th e r th e  enclosed flower is a  cowslip ? I t  
m a y  be  to  se ttle  a  b e t— b u t i t  a t  least shows an  
in te re s t a n d  i t  is up  to  u s  to  encourage an y  such 
in te re s t, n o t w ith  th e  in ten tio n  o f popularizing  our 
special sub jec ts , o r fo r a n y  o th e r purpose  w hatsoever
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beyond help ing  these  m en  to  th in k  o f th ings o th e r 
th a n  evil ones. T here  is no  n eed  to  organize such 
efforts. T he m ore in fo rm al th e y  a re  th e  b e tte r . D r 
R am sb o tto m  suggests th a t  an y  fellow w ho is p rep a red  
to  help  in  th is  d irec tion  should  g e t in to  to u ch  w ith  
th e  Y.M .C.A. o r sim ilar o rgan iza tion  a t  th e  n ea re s t 
cam p ; o r w ith  th e  p ad res a t  th e  m ilita ry  hosp ita ls. 
H ere  th e y  will find  a  know ledge o f ind iv iduals w hich 
is am azing , an d  a n  offer to  ta lk  to  one o r tw o m en  
or to  give a  lec tu re  on  som e asp ec t o f bio logy w hich 
has a  p o p u lar ap p ea l w ill in v a riab ly  be accep ted .

Chair of Electrical Engineering, Birmingham

T h e  cha ir o f e lectrical engineering in  th e  U n ivers ity  
o f B irm ingham , v aca ted  b y  th e  res igna tion  o f P rof. 
B. L . G oodlet, has been  filled b y  th e  ap p o in tm en t o f 
D r. Cecil D a im a tt. D r. D a n n a tt  h as  h a d  m an y  years  
experience w ith  th e  M etropolitan-V ickers E lec trica l 
Co., L td ., a t  M anchester, especially  in  th e  R esearch  
D epartm en t, w here he  h as fo r som e tim e  b een  in 
charge o f  th e  E lec trica l a n d  M agnetic L ab o ra to ry . 
H is w ork h as b ro u g h t h im  in to  close co n tac t w ith  
various b ranches o f th e  in d u s try  a n d  h a s  g iven  h im  
opportun ities o f judg ing  th e  needs a n d  capab ilities 
o f young m en  in  tra in in g  for ro u tin e  w ork  a n d  for 
research  in  e lectrical engineering . I n  th e  1938-39 
session, D r. D a n n a tt w as p a rt- tim e  lec tu re r in  
electrical engineering a t  Q ueen M ary  College, U n iv e r­
sity  o f L ondon. P ro f. G oodlet, w ho on ly  took  office in  
N ovem ber las t, resigned  in  o rder th a t  he  m ig h t m ake  
m ore effective use o f h is cap ac ity  in  w ar-w ork  else­
where.

Books in War-time

I n  N a t u r e  o f M ay 11, p. 719, w e p u t fo rw ard  
th e  p lea th a t  books shou ld  n o t be  su b jec t to  th e  
proposed purchase  ta x . I t  h as  now  been  announced  
th a t on  Ju n e  21 th e  C hancellor o f th e  E x ch eq u er 
received a  d e p u ta tio n  in  th is  connexion com posed of 
rep resen tatives o f th e  church , li te ra tu re , science, an d  
education . T he d e p u ta tio n  consisted  of theA rchb ishop  
of C an te rbu ry  (who in troduced  th e  dep u ta tio n ), Sir 
A rthu r E d d ing ton , L o rd  H am bleden , M r. A . P . 
H erbert, M .P., P rof. A. V. H ill, D r. A lb e rt M ans- 
bridge, Mr. J .  B. P riestley , S ir C harles G ran t R o b e r t­
son, an d  P ro f. R . H . T aw ney . T he B ishop of 
Chichester an d  Sir W ill Spens w ere u n av o idab ly  
prevented  from  a tten d in g . T he d ep u ta tio n  w as 
accom panied b y  M r. G eoffrey F a b e r  a n d  M r. G. 
W ren H ow ard , p res iden t a n d  vice-president o f th e  
Publishers’ A ssociation , a n d  M r. S tan ley  U nw in, 
chairm an o f th e  Books a n d  Period icals C om m ittee  
of the B ritish  Council.

Pest Control Chemicals

A t  a recen t m eeting  of in te re s ted  firm s, th e  P est 
Control Chemicals E x p o r t G roup w as fo rm ally  in ­
augurated, w ith  h ead q u a rte rs  a t  166 P iccadilly , 
London, W .l. T he G roup h as now  received  th e  
recognition of th e  E x p o r t Council o f th e  B oard  
of T rade. T he b ro ad  o b jec t o f th e  G roup is 
to prom ote th e  ex p o rt tra d e  in  such  chem icals. 
Any B ritish  persons, firm s o r bodies co rpo ra te

ac tiv e ly  engaged in  th e  m an u fac tu re  an d  ex p o rt 
o f p e s t con tro l chem ical p ro d u c ts , such  as  (a) d is ­
in fec tan ts , (6) sheep  a n d  c a tt le  d ips, (c) ag ricu ltu ra l 
insecticides a n d  fungicides a n d  (d) an im a l m ed i­
cines a n d  allied  p ro d u c ts  a re  eligible fo r m em b er­
sh ip  o f th e  G roup. T he m a in  G roup  com prises 
fou r au tonom ous sub-groups to  deal w ith  th e  
prob lem s aris in g  from  each  o f th ese  sec tions o f th e  
in d u s try . T h irty -s ix  firm s h av e  a lread y  signified 
th e ir  in te n tio n  o f jo in ing  th e  G roup. T he  first 
p rob lem s o f th e  G roup  w ill be  in  connex ion  w ith  
m a te ria ls  in  sh o r t supply .

Evulsion of Front Teeth in East Africa

I n  reference to  re cen t com m en t in  N a t u r e  (A pril 
20, p . 631 ) on  D r. A les H rd lic k a ’s s tu d y  o f  th e  p rac tice  
o f rem ov ing  th e  fro n t te e th  found  am ong  p rim itiv e  
peoples, D r. F ra n k  M arsh , c/o  A n g lo -Iran ian  Oil Co., 
L td ., P a tho log ica l L ab o ra to ry , A b ad an , I r a n , suggests 
a n  a lte rn a tiv e  to  th e  r i tu a l orig in  of th e  custom , based  
up o n  h is experience in  B ritish  E a s t  A frica. T here , 
he  p o in ts  o u t, th e  p rac tice  o f rem oving  th e  incisors is 
a lm o st en tire ly  confined to  th e  M asai a n d  re la ted  
tr ib e s . These tr ib e s  a re  w arrio r castes w ho u n d er 
th e ir  n a tu ra l  (pre-contro lled) cond ition  lived  b y  an d  
for figh ting  ; a n d  in  th e  course o f th is  p u rsu it th ey  
expec ted  to  receive w ounds, especially  from  arrow s 
ca rry in g  po ison  derived  from  p u tre sc e n t flesh. T he 
ju ices o f p u tre fac tio n  co n ta in  large n u m b ers  o f th e  
spores o f Clostridium, tetani, causing  lockjaw . T he 
v ic tim  is th e n  fed  on  m ilk  a n d  o th e r liqu ids in tro ­
duced  th ro u g h  th e  too th less gap . Som e recover— a 
resu lt ra re  am ong  civilized peoples. D r. M arsh  
suggests th a t  th is  m a y  be  a  defin ite p rac tic a l reason  
fo r th e  r i tu a l  rem oval o f th e  te e th .

W hile i t  is u n questionab le  th a t  p rac tic a l experience 
o f th e  k in d  to  w hich  D r. M arsh  refers w ould  te n d  to  
p e rp e tu a te  th e  p rac tice  in  a  g iven  group  o f people, 
its  influence p ro b ab ly  is secondary . V arious reasons 
a re  g iven  b y  peoples w ho follow th e  p rac tice  ; for 
exam ple, i t  m a y  be  re la te d  to  th e  escape o f th e  soul 
from  th e  b o d y  a t  d e a th  ; w hile i t  is too  w idely  d is­
tr ib u te d  in  tim e  a n d  space— it  occurs am ong th e  
m esolith ic  peoples o f P a le s tin e  a n d  N o rth  A frica— for 
i t  to  be likely  th a t  a  single p rac tic a l pu rpose  is im ­
p lica ted  in  all th e  v a ry in g  cond itions alike.

The Populations of Southern Algeria

D r .  M a u r i c e  G r o n i e r  devo tes h is  inaugu ra l 
thes is  (Thèse de P aris , N o. 163 ; 1940) to  th e  a n th ro ­
pological fea tu res  a n d  p ecu liarities o f  disease o f th e  
in h a b ita n ts  o f so u th e rn  A lgeria. T he A rab  popu la tion  
is ch arac te rized  b y  a  fa irly  h igh  average  s ta tu re , d is ­
t in c t  do lichocephaly  an d  lep to rh in ia , w hile th e  M zabite 
p o p u la tion  is d is tingu ished  b y  a  h igher s ta tu re , a  
re la tiv e ly  long tru n k , a  ten d en c y  to  m esocephaly  
a n d  a  h igher n asa l index . T he  d e n titio n  o f these  
p o p u la tions is rem ark ab ly  good, th e re  being  an  
exceedingly  low  p ercen tage  o f caries. I n  ad d itio n  
to  w idesp read  m ala ria , p a ra s itic  invasion  o f th e  sk in  
a n d  a lim en ta ry  can a l a n d  especially  tra ch o m a , th e  
p o in ts  in  w hich th e  n a tiv es  o f so u th e rn  A lgeria  show  
a  s tr ik in g  co n tra s t w ith  E u ro p ean s a re  as follow s :
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th e  absence o f th e  n e rv o u s com plica tions o f syphilis 
in sp ite  o f th e  p revalence  o f  th a t  d isease, th e  low 
incidence o f  diseases o f th e  liver, th e  ra r i ty  o f 
ap p en d ic itis , th e  frequency  o f p a in  in  th e  reg ion  of 
th e  so lar p lexus, th e  p revalence o f  th e  o steo -articu la r 
a n d  g lan d u la r fo rm s o f tubercu lo sis a n d  th e  frequency  
o f c a ta ra c t in  e lderly  persons.

Euthanasia

I n  th e  A pril issue o f th e  Q uarterly Review , S ir 
A r th u r  H u rs t  discusses th e  q u es tio n  o f e u th an a sia  
fro m  a  p ra c tic a l p o in t o f v iew  w ith o u t a n y  se n ti­
m e n ta l considera tions. T hose in  fav o u r o f th e  p rac tice , 
he  p o in ts  o u t, m a in ta in  th a t  e u th a n a s ia  shou ld  only  
be  ca rried  o u t on  perso n s w ho a re  affected  w ith  an  
in cu rab le  a n d  p a in fu l d isease, w hich  ca n n o t be  con ­
tro lled  b y  a n y  fo rm  o f tre a tm e n t. O n th e  o th e r  h an d , 
th e  cases in  w h ich  eu th an a s ia  ap p ea rs  m o s t desirab le  
do  n o t com e w ith in  th e  scope o f th e  E u th a n a s ia  A ct, 
w h ich  req u ires  th e  expressed  desire  o f th e  p a tie n t 
th a t  h is  life shou ld  be  ended . Such cases a re  th o se  
o f new -bo rn  bab ies w ith  severe defo rm ities o r con­
d itio n s p rev en tin g  n o rm al m e n ta l developm ent, or 
th a t  o f th e  in te llig en t m a n  w ho becom es p a ra ly sed  
an d  is u n ab le  to  com m un ica te  h is  w ishes b y  speech 
o r w riting .

Sir A r th u r  condem ns th e  u n ju s tifiab le  confidence 
d isp layed  b y  th e  ad voca tes  o f eu th an a s ia  in  th e  
a b ility  o f  tw o in d ep en d en t m edical adv isers, how ever 
experienced  th e y  m a y  be, to  decide w h e th e r a  d isease 
is incu rab le , a n d  q uo tes  severa l exam ples o f p a tie n ts  
condem ned  to  d e a th  b y  e m in en t physic ians o r 
su rgeons m ak in g  a n  u n ex p ec ted  a n d  com plete  
recovery . I n  u n d o u b ted  cases o f incu rab le  a n d  p a in ­
fu l d isease, in  w hich  no re lie f c an  be  o b ta in ed  excep t 
b y  m o rp h ia , S ir A r th u r  recom m ends th a t  th e  p a tie n t 
shou ld  be  k e p t p e rm a n e n tly  free  from  p a in  b y  g ra d u ­
a lly  increasing  th e  dose a n d  giv ing  th e  in jec tions as 
o ften  a s  is n ecessary . M oreover, p a in  can  b e  con ­
tro lled  n o t on ly  b y  d ru g s b u t  also  b y  su rg ica l o p e ra ­
tion , w hich  is p a rt ic u la r ly  in d ica ted  w hen  th e  p a in fu l 
d isease is n o t likely  to  be  ra p id ly  fa ta l  a n d  th e  
ad m in is tra tio n  o f m o rp h ia  is th e re fo re  undesirab le .

Photo-cell Applications in the Foodstuffs Industries

I n  com m erce th e  difference betw een  one q u a lity  
o f rice a n d  a n o th e r  consists m a in ly  in  th e  p ro p o rtio n  
o f  d isco loured  g ra in s  p re sen t. Since h an d -so rtin g  h as 
n ev er b een  com m ercially  p rac ticab le , th e  m echan ical 
an d  e lec trica l m e th o d  o f sifting  o u t th e  d isco loured  
g ra ins b y  a  m achine, described  in  a  p ap e r b y  A. 
Seym our in  th e  Electrical T im es  o f  Ju n e  6, m a y  h ave  
far-reach ing  effects. T he m ach ine  u tilizes th e  p ro p e r­
ties  o f  a  photo-cell. B y  a n  ingenious m echan ica l 
m ethod , th e  g ra ins em erge from  th e  feeder in  a  single 
line a t  a  speed  o f 5 f t .  p e r  sec. a n d  pass u n d e r th e  
electric ‘eye’. T he p erfec t g ra ins shoo t s tra ig h t fo r­
w ard  in to  a  tu b e  lead in g  dow nw ards to  a  sack . D is­
coloured g ra in s  cause a n  e lec trical im pulse th ro u g h  
th e  pho to -e lec tric  cell ; th is  b rings in to  ac tio n  a  je t  
o f com pressed air, w hich sends th e m  in to  a n o th e r 
recep tacle .

E x am in a tio n  o f g ran u la ted  sugars is m ore  elabo ra te ,

a s  i t  includes a  classification o f th e  finished sugars 
for general app ea ran ce  an d  a n  evalua tion  o f th e  
colour an d  tu rb id i ty  o f th e  sugar so lu tions. E x p e ri­
m en ts  w ith  pho to -e lec tric  a p p a ra tu s  h ave  show n th a t  
good co rre la tion  ex is ts  betw een  th e  appearance  of a 
sam ple  o f g ran u la ted  su g ar a n d  its  reflectance re lative 
to  m agnesium  oxide. A  specially  designed optical 
sy s tem  in  th e  pho to -e lec tric  a p p a ra tu s  perm its  
m easu rem en ts  o f th e  tra n sm itta n c y  o f sugar solutions 
as well as o f th e  reflectance o f th e  sugar in  g ran u la ted  
form . N u m b ers  o b ta in ed  from  these  d a ta  enable th e  
e x p e rt to  com pare th e  re la tiv e  m erits  o f th e  sam ples.

The Edinburgh Botanic Garden
A  p a p e r  b y  Jo h n  M. Cowan ( J .  R oy. H ort. Soc., 

65, P t .  3 ; M arch 1940) describes th e  various bo tan ica l 
personalities w ho h ave  co n tr ib u ted  th o u g h t and  
organ iza tion  to  th e  developm ent o f  th e  R oyal 
B o tan ic  G arden , E d in b u rg h . T h is is one o f th e  
o ldest ‘p hysic ’ gardens in  B rita in , a n d  w as e s tab ­
lished in  1670 b y  R o b e r t S ibbald , w ith  help from  
h is friends A ndrew  B alfour a n d  P a tr ic k  M urray . 
T he first ‘in te n d a n t’ w as Ja m e s  S u therland , whose 
su b seq u en t a p p o in tm en t a s  th e  first professor of 
b o ta n y  a t  th e  U n iv e rs ity  o f E d in b u rg h  ensured  th a t  
close co-opera tion  betw een  academ ic p la n t science 
a n d  p rac tica l h o rticu ltu re  w hich  h as been  so m arked  
a  fe a tu re  o f th e  in s titu tio n  th ro u g h o u t its  h is to ry . 
T he P res to n s, C harles A lston  an d  Jo h n  H ope suc­
ceeded S u th erlan d , each  add ing  p a tie n tly  a  solid 
q u o ta  o f w ork. R u th e rfo rd , d iscoverer o f n itrogen , 
w as also in  charge o f th e  garden , an d  m ore recen tly , 
J .  H u tto n  B alfour an d  Sir Isaac  B ayley  B alfour have 
enhanced  th e  re p u ta tio n  o f th e  garden  as an  academ ic 
cen tre . I t  now  possesses m odern  laborato ries, and  
provides a  s tim u la tin g  p a r t  o f th e  curricu lum  for 
s tu d e n ts  in  m edicine, a r ts , p u re  science, fo restry  and  
ag ricu ltu re .

Road Obstruction Lanterns
T h e  G eneral E lec tric  Co., L td ., h as  developed a  

ro ad  o b stru c tio n  la n te rn  w hich com plies s tr ic tly  w ith  
th e  L igh ting  (R estric tions) O rder, 1940. T he use of 
these  elec tric  la n te rn s  fo r fixing to  s tre e t bollards or 
o th e r  su p p o rts  h as m an y  ad v an tag es. N o t only  does 
i t  m ean  a  sav ing  rang ing  from  2d. to  6d. p e r lam p 
p e r  d ay , b u t  i t  also saves in  oil a n d  m an-pow er. 
A ccording to  Roads and Road Construction  o f Ju n e  1, 
in  one L ondon  borough  alone th e  saving effected in  
th is  w ay  am o u n ts  to  n ea rly  £5,000 a  year. The
G .E.C . la n te rn  is co n stru c ted  o f lead -coated  sheet 
steel a n d  h a s  th re e  sides, stencilled  w ith  th e  approved  
S t. A nd rew ’s Cross sign a n d  backed  w ith  w hite  opal 
glass. In s id e  a re  a  de tach ab le  baffle a n d  a  B.C. lam p ­
ho lder fo r use w ith  a  15-w att p ea rl O sram  lam p. 
T h is p rov ides th e  co rrec t am o u n t o f lig h t (0-5 candle 
p e r  sq u a re  foot) on  th e  crosses. T he lam p  is easily 
accessible for w iring  a n d  m a in tenance . T he lan te rn  
is supp lied  fin ished w ith  e ith e r b lack  o r w h ite  o u t­
side. A  tw o-lam p u n it  is p re fe rred  b y  som e au tho rities 
because o f th e  ad v an tag es  of ensuring  th a t  th e re  is 
a  lig h t on  th e  is land  even  if  one lam p  fails. T he cost 
o f  th e  G .E.C . tw o-lam p  la n te rn  is litt le  g rea te r th a n  
th a t  o f  th e  s ta n d a rd  u n it.
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Earthquakes during M ay 1940

D u r i n g  M ay 1940, e igh teen  ea rth q u ak es  w ere 
registered a t  th e  Swiss Seismological O bservatories 
of Basle, C hur, N euchâte l an d  Z urich . T he observers 
a t  Zurich have  es tim a ted  th e  ep icen tres o f th e  larger 
shocks as follows : M ay 1, in  th e  province o f P a rm a  
in  I ta ly  ; M ay 4, in  th e  Pacific O cean ea s t o f th e  
K am ch a tk a  P en insu la  n e a r la t. 50° N ., long. 170° E . ; 
M ay 7, in  A nato lia  n e a r la t. 42° N ., long. 34° E . ; 
M ay 19, one aga in  n ea r th e  K a m c h a tk a  P en insu la  
ab o u t la t. 49° N .. long. 158° E ., a n d  one possib ly  in  
the In d ian  O cean ; M ay 24, one n ea r L im a in  P eru , 
also one in  C en tra l G erm any.

The U n ited  S ta tes  C oast a n d  G eodetic Survey, in  
со opera tion  w ith  Science Service a n d  th e  J e s u it 
Seismological A ssociation, h as m ade  a  p re lim in a ry  
dete rm ina tion  of th e  ep icen tres o f th e  ea rth q u ak es  
o f M ay 1] an d  17. O n tw elve se ism om etric  rep o rts  
th e  ep icen tre  o f th e  shock of M ay 11 w as ca lcu la ted  
to  be n ear la t. 53-2° N ., long. 172-0° E ., w hich is n ear 
th e  is land  o f A ttu  a t  th e  ex trem e w estern  end  o f th e  
A leu tian  Is lands. O n th e  basis o f in s tru m en ta l 
repo rts  from  F o rd h am , O ttaw a , W eston , P ittsb u rg , 
S t. Louis, San  J u a n , a n d  H uancayo , th e  ep icen tre  
of the  ea rth q u ak e  of M ay 17 tu rn e d  o u t to  be n ea r 
la t. 7-9° N ., long. 81-8° W ., w hich  is ju s t  in  th e  
Pacific O cean off th e  coast o f P a n a m a  to  th e  so u th ­
w est o f Pueblo  N uevo. M ost o f these  shocks w ere 
also recorded a t  K ew .

The Night Sky in July

O n J u ly  1, th e  d u ra tio n  of n ig h t (sunset to  sunrise) 
in  the  la titu d e  o f L ondon is 7-5 hours ; astronom ical 
tw ilight (the  sun  n o t g rea te r th a n  18° below  th e  
horizon) las ts  all n ig h t u n til J u ly  21. T he m oon is 
new on J u ly  5 an d  full on  J u ly  19. T he m oon is in  
conjunction  w ith  M ars on J u ly  6, w ith  J u p i te r  an d  
S a tu rn  on J u ly  28 an d  w ith  V enus on J u ly  31. F rom  
th e  w estern  p a r ts  o f N o rth  A m erica, V enus will be 
seen to  be occulted  by  th e  m oon a t  th is  con junction  
in  day ligh t. T here  is no b rig h t p la n e t conspicuous 
now in th e  evening skies, since M ars— th e  rem ain ing  
m em ber o f th e  no tab le  group  o f b r ig h t p lan e ts  seen 
in  th e  evenings of th e  early  p a r t  o f th is  y ear— is 
getting  too  close to  th e  sun  for observation . A t th e  
beginning o f th e  m on th , J u p i te r  a n d  S a tu rn  rise 
w ith in  a  q u a rte r  o f an  h o u r o f each o th e r n o t long 
a fter m idn igh t (U .T .). V enus is th e  b r ig h t m orn ing  
s ta r seen ab o u t one hour before sunrise  in  th e  m iddle 
of Ju ly  an d  2 J  hours before sunrise  a t  th e  end  o f th e  
m onth. T he p lan e t is increasing in  b righ tness tow ards 
its m axim um  on A ugust 2. Close groupings of 
Ju p ite r’s four inner sa te llites (to  be  seen w ith  
binoculars) occur ab o u t 21i. on  J u ly  2, 12, 20, an d  21. 
The ring system  of S a tu rn  is well open, th e  m inor 
axis of th e  o u te r ellipse o f th e  o u te r ring  being g rea te r 
than  13". T he d e lta  A quarid  m eteo rs reach  a 
m axim um  frequency  ab o u t J u ly  28.

Announcements

At its m eeting  on J u n e  21, th e  Council o f th e  
Lister In s titu te  ap p o in ted  P rof. C. R . H a rin g to n  one

o f its  rep resen ta tiv es  on  th e  G overning B ody o f th e  
In s ti tu te  in  succession to  th e  la te  S ir A r th u r  H ard en .

T h e  R o y al M eteorological Society  h a s  aw arded  its  
H o w ard  P rize  (an  anero id  ba ro m ete r, g iven an n u a lly  
fo r th e  b e s t essay  on  a  selected  m eteorological 
sub jec t) to  C adet S. R . P ry o r  o f th e  S .A .T .S . General 
Botha. T he  su b jec t o f  th e  essay  w as “T he R ela tion  
o f W ind  to  O cean C u rren ts” .

A t  th e  an n u a l genera l m ee tin g  o f  th e  R oyal 
G eographical Society, i t  w as announced  th a t  th e  
K ing , h av in g  ap p ro v ed  th e  aw ards o f th e  F o u n d e r’s 
a n d  P a tro n ’s M edal, h a d  signified th ro u g h  th e  
K eepers o f th e  P r iv y  P u rse  th a t  th e  gold m edals 
could n o t be s tru c k  u n til a f te r  th e  W ar. T he com plete  
lis t o f th e  Society’s aw ards w as g iven  in  N a t u r e  of 
A pril 27, p . 665.

T h e  an n u a l genera l m ee ting  of th e  B ritish  Social 
H ygiene Council w ill be  held  a t  B ritish  M edical 
A ssociation  H ouse, T av isto ck  S quare , W .C .l, a t  
4.30 p .m . on J u ly  8. T he  p res id en t, S ir W a lte r  
L angdon-B row n, w ill deliver a n  ad d ress  on  th e  
ac tiv itie s  o f th e  B ritish  Social H ygiene Council since 
th e  o u tb re a k  o f w ar. T icke ts  o f adm ission  m a y  be 
o b ta in ed  on  app lica tio n  to  th e  S ecre ta ry , B .S .H .C ., 
T av istock  H ouse S outh , T av istock  S quare, W .C .l.

D e . E . H . C l u v e r ,  sec re ta ry  fo r public  h e a lth  and  
ch ief h e a lth  officer fo r th e  U n ion  o f S ou th  A frica, 
h as been  ap p o in ted  d irec to r o f th e  S o u th  A frican 
In s t i tu te  fo r M edical R esearch  in  succession to  th e  
la te  Sir Spencer L ister.

T h e  P lu n k e t Society  o r R o y a l Society  o f N ew  
Z ea land  fo r th e  H e a lth  o f W om en  an d  C hildren  is 
p roposing  to  e rec t a  m o n u m en t to  its  founder, Sir 
T ru b y  K ing , w hose sy s tem  o f in fa n t feeding largely  
co n tr ib u ted  to  m ak in g  th e  in fan tile  m o r ta lity  in  
N ew  Z ealand  th e  low est in  th e  w orld .

A  g i f t  of a  th o u san d  do llars has been  m ade  to  
th e  In te rn a tio n a l A ssociation  for th e  P ro p h y lax is  o f 
B lindness to  p rom o te  research  in oph thalm ology . 
T he su b jec t chosen fo r a  prize, w hich  w ill be aw arded  
on th e  occasion o f th e  te n th  In te rn a tio n a l Congress 
o f O phthalm ology , is sim ple non -in flam m ato ry  g lau ­
com a. T he ad d ress  o f  th e  A ssociation  is 66 B ou levard  
S ain t-G erm ain , P aris .

A  p r o g r a m m e  o f som e th i r ty  p ap e rs  on th e  
ap p lica tions o f spectroscopy  to  p rob lem s o f biology, 
chem istry , geology, m e ta llu rg y , m edicine, physics, 
a n d  various industries, h as  b een  a rran g ed  for th e  
e igh th  sum m er conference on  spectroscopy  an d  its  
app lica tions, to  be held  in  th e  George E a s tm a n  
L ab o ra to ries  o f th e  M assachusetts In s ti tu te  o f 
T echnology during  J u ly  15-17. F u r th e r  in fo rm ation  
can  be  ob ta in ed  from  P ro f. George R . H arrison , 
D e p a rtm e n t o f Physics, M assachusetts In s ti tu te  o f 
T echnology, C am bridge, M assachusetts.
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First Use of Current-Bedding to 
Determine Orientation of Strata

D r .  R o b e r t  M. S h a c k l e t o n 1 h as  recen tly  com ­
p le te d  a  rev ision  o f th e  s tru c tu re s  o f th e  S ilu rian  an d  
D evon ian  rocks o f  th e  D ingle P en in su la  a n d  B lask e t 
Is lan d s  in  so u th -w est E ire . I n  th is  he  h a s  u sed  th e  
positions o f  tru n c a te d  to p s  a n d  a sy m p to tic  bases of 
cu rren t-d ep o s ited  lam inæ  in  o rder to  d e te rm in e  th e  
co rrec t o rd e r o f  succession, a n d  h as b een  ab le  to  
d e m o n s tra te  th e  p ro b ab le  equ ivalence o f A nascau l 
B eds w ith  F e r r i te r ’s Cove a n d  C ro ag h m artin  B eds 
(S ilurian) a n d  o f  Sm erw ick  B eds w ith  D ingle B eds 
(D ow nton ian). A xes o f fo ld ing  th a t  t r e n d  from  east- 
n o r th -e a s t to  w est-sou th -w est h av e  b een  p lo tte d , 
a n d  in v e rted  beds a re  conclusively  recognized on  th e  
n o r th  a n d  so u th  m arg in s o f  th e  P en in su la  a n d  a t  
C logher H ead . T he final p ro o f th a t  th e  ax is o f  a n  
overfo lded  syncline ru n s  th ro u g h  V e n try  H a rb o u r, 
P a h a n  P o in t, a n d  be tw een  th e  G rea t B lask e t a n d  th e  
tw o sm aller is lands o f In ish n a b ro  a n d  In ishv ick illane , 
v in d ica tes  th e  w ork  o f G. V. D u  N oyer p rio r to  1859 
in  firs t tra c in g  th e  inversion  so u th  o f th is  im p o rta n t 
line a n d  describ ing  i t  d esp ite  opposition  b y  J .  B eete  
J u k e s 2, d irec to r o f  th e  Ir ish  Geological S urvey .

I t  is also o f  in te re s t from  th e  h is to rica l p o in t o f 
view  to  recall th a t  i t  w as from  th e  D ingle B eds, a t  
S lea H ead , facing  th e  G rea t B lask e t, so ea rly  as 1864, 
th a t  figures o f  false-bedding , u sed  to  decide w hich 
w ay  u p  s t r a ta  w ere  ly ing , w ere pub lish ed  b y  Jo h n  
K e lly 3. H e  concluded  from  th e  d iag ram s rep roduced  
in  th e  accom pany ing  figure th a t  a t  S lea H e a d  th e  
beds h a d  th e ir  o rig inal to p s  o r ie n ta te d  upw ards, an d  
show ed th a t  successive se ts o f laminae w ere deposited  
b y  cu rren ts  flowing a t  d iffe ren t tim es from  ap p ro x i­
m a te ly  opposite  d irec tions. K e lly ’s conclusions h ave  
now  b een  fu lly  su p p o rted , so th a t  i t  m a y  be o p p o rtu n e  
to  q u o te  p a r t  o f  h is p ioneer descrip tion  :

“ I n  th e  lam inæ  o f  th a t  p a r t  o f th e  b ed  m a rk e d  a, th e  
th ic k  en d  o f ev e ry  m in o r lay e r is u p p e rm o st, th e  fine 
p o in t a t  th e  b o tto m  a n d  th e  cu rv e  dow nw ards. I n  
th is  case th e  v iew  a t  S lea H e a d  is ta k e n  so th a t  th e  
observer is look ing  to w ard s  th e  n o rth , a n d  i t  is 
ev id en t th a t  th e  c u rre n t w hich  b ro u g h t th e  g ra ins o f 
san d  to  fo rm  th e  groups o f lam inæ  a, a , a, cam e 
fro m  th e  w est ; th e  c u rre n t th a t  b ro u g h t a n d  d e ­
po sited  th e  g roup  b cam e from  th e  east. . . .

“ . . . a n o th e r  sk e tch  ta k e n  on  th e  so u th  coast o f 
S lea H ead , a t  R eenroo ig  . . .  is o f sim ilar c h a r­
a c te r  . . . b u t  in  th is  case n e a rly  a ll th e  sed im en t 
w as b ro u g h t from  th e  w est, on ly  one group  ap pearing  
to  h av e  com e from  th e  ea s t. . . .

“T h is fa c t o f  th e  th ic k  en d  o f th e  lam inæ  o f d e ­
position  being  u p  a n d  u p  s tream , a n d  th e  p o in t dow n­
w ards a n d  dow n s tre a m  . . .  is im p o rta n t, in a s ­
m uch  as from  i t  we m a y  know  . . . w h a t side o f a 
b e d  w as u p p erm o st w hen  i t  w as deposited , a n d  th u s

S c a l e  : t h r e e  f e e t  t o  o n e  i n c h .
C u r r e n t -b e d d i n g  i n  c o a r s e  b r o w n  g r i t s  ( D i n g l e

B e d s ) s h o w i n g  s t r a t a  r i g h t  w a y  u p  a t  R e e n -
ROOIG (a) AND L aC K L E T T E R A  (b), N EA R SL E A  H E A D ,
D i n g l e  P e n i n s u l a .  ( A f t e r  J o h n  K e l l y ,  1864)

in  th e  S ilu rian  a n d  D evon ian  beds o f th e  so u th  of 
Ire lan d , i t  m a y  be  know n w here steep  d ips o r com ­
p lex  con to rtions p re sen t them selves, w he ther th e  
o rig inal u p p e r side o f a  bed  is still upperm ost, or 
w h e th e r a  g roup  o f beds h a s  been  overth row n  an d  
tu rn e d  upside dow n, as is som etim es th e  case.

“ These fac ts  w ere n o ticed  b y  M r. P a tr ic k  Ganly, 
w ho m ade  num erous draw ings of th is  k in d  of lam in a­
tio n  a b o u t Slea H e a d  fo r Sir R ich a rd  G riffith .”

Jo h n  K elly  goes on  to  describe th e  re la tio n  betw een 
rip p le -m ark s a n d  false-bedding. H is  accoun t is a  
m a tu re d  one, so th a t  p ro b ab ly  th e  re su lts  d a te  from  
som e y ea rs  earlie r th a n  th e  tim e  o f pub lica tion  in 
1864. T he  a u th o r  seem s to  be  th e  sam e person  as 
th e  J .  K elly  engaged  as a n  a ss is ta n t geologist along 
w ith  D u  N o y er in  th e  su rv ey  o f D ingle. T here  is, 
th ere fo re , li t t le  d o u b t th a t  these  rem ark ab ly  m odern  
view s w ere know n in  I re la n d  w hen  th e  Survey 
M em oir o f 1863 ap p ea red . I n  th e m  we m a y  h ave  th e  
clue to  D u  N o y er’s positiveness a b o u t th e  inversion 
o f c e rta in  beds, now  ju s tified  b y  D r. S hack le ton4. 
B u t th e re  is n o th in g  o f th is  evidence in  th e  m em oir, 
in  w hich  references to  cu rren t-b ed d in g  a re  cursory. 
T he cause o f  th e  suppression  m a y  w ith  som e ce rta in ty
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be found in differences of tem peram ent th a t existed 
between Jukes and his junior officers.

I t  would be satisfying to  know w hether any  of 
Patrick  Ganly’s drawings survive. More inform ation 
about th a t observer and abou t his possible contact 
w ith D u Noyer would be m ost welcome. P robably  
contem porary letters still exist which contain in ­
formation regarding the respective p a r ts  played by 
these Irish  geologists in  in terpreting  current-bedding 
and in applying the results to  determ ine tectonic 
positions of s tra ta . D u Noyer died young, and  to  
him, as a rtis t and as m aker and  in terp re ter of geo­
logical maps, i t  seems th a t  justice rem ains to  be 
done. His field-maps, so num erous and  so careful, 
preserved in the offices of the Geological Survey of 
E ire, have a beau ty  of their own th a t  can only be 
compared w ith  the subsequent achievem ent of 
Lapworth.

A r c h i e  L a m o n t .
Geological D epartm ent,

The U niversity,
Birmingham, 15.

May 7.
1 Shackleton, R. М., “The Succession of Rocks in the Dingle Peninsula, 

Co. Kerry”, Proc. Roy. Irish Acad., B, 46, 1-12, 4 figs., pis. 
I-I1I (1940).

* Jukes, J . B., and Du Noyer, G. V., “ Explanation of Sheets 160, 161,
171 and P art of 172 . . . Illustrating P art of the County of 
Kerry” , Mem. Geol. Surv. Ireland, p. 25 (1863).

3 Kelly, John, “Notes upon the Errors of Geology Illustrated by 
Reference to Facts Observed in Ireland” , pp. 156-158, 161-163, 
figs. 1-2, plate 9 (1864) (London : Longmans, Green, Longmans, 
Roberts and Green).

* Op. cit., pp. 6-7.

Cross-section of Atomic Oxygen for 
Elastic Collision with Electrons, and 

Region F Absorption
I t  is now generally agreed th a t the  higher regions 

of the atmosphere—beyond 150 km .—consist p re­
dom inantly of atomic oxygen. The absorption of 
radio waves in Region F  of the ionosphere which 
lies above this level is thus caused by collision of 
electrons with neutral oxygen atom s. I f  one wants 
to estim ate theoretically the frequency of such 
collision, a knowledge of the cross-section for elastic 
collision of atomic oxygen becomes necessary ; we 
have therefore thought it desirable to  calculate it 
by quantum  mechanics m ethods for various electron 
energies up to  13 volts. The m ethod employed for 
numerical solution is th a t developed by H artree1 for 
the determ ination of self-consistent fields. The 
results obtained are shown in the accom panying curves. 
The collisional cross-section is seen to  increase rapidly 
in a manner not observed for the cases of N 2 and O ,.2 
The fact th a t atomic oxygen exhibits the Ram sauer 
effect, as seen from the figure, is of im portance in 
the in terpretation of absorption processes occurring 
in Region F.

The curve m ay be utilized for calculating the 
collisional frequency in Region F.  I f  the tem perature 
of the region be taken  as ] ,000° K ., after M artyn 
and Pulley3, and density of oxygen as 4 x 10® atom s 
per c.c., after M itra and R aksh it4, then the collisional 
frequency calculated by  using the appropriate cross- 
section obtained from  the curve is found to  be 
2-4 x 103/sec. This agrees w ith the value 2 x 103/ 
sec., which is the mean of the values obtained by 
various workers from radio m easurem ents5. I t  
should be pointed out th a t even a large change in the 
assumed value of tem perature of the electrons does not

Q, CBOSS-SECTION OF О I  FOB ELASTIC COLLISION 
WITH ELECTBONS.

produce any m arked change in the calculated value of 
the collisional frequency. This is because an increase 
in collisional frequency due to  the increased average 
velocity is roughly balanced (as m ay be seen from 
the curves) by  the decreased cross-section. I t  m ay 
be noted th a t the collisional frequency calculated by 
tak ing  th e  gas kinetic cross-sections yields a  value 
of only 70 per sec., which shows th a t  for such slow 
collisions as occur in the ionosphere, one m ust use 
the quantum  mechanics calculated cross-section 
and  no t the gas kinetic cross-section.

I t  is, however, interesting to  note th a t for Region E  
the collisional frequency calculated by tak ing  the gas 
kinetic cross-sections of N 2 and  0 2 (predom inant gases 
in Region E) agrees w ith  the result obtained by 
radio m ethod. This, as has been pointed o u t6, is due 
to  the  fact th a t  the  values of gas kinetic cross-sections 
of N  a and  0 2 accidentally agree w ith those com puted 
by  quantum  mechanics for the range of electron 
energy considered.

A fuller and m ore detailed account will shortly  be 
published in  the  Ind ian  Journal of Physics.

S .  K .  M i t b a . 
B e n o y  B .  R a y .
S .  P. G h o s h .

Wireless Laboratory,
U niversity  College of Science,

92 U pper Circular Road,
C alcutta.

May 2.
1 Hartree, Proc. Camb. Phil. Soc., 24, 89 (1928).
2 Fisk, Phys. Rev., 49, 167 (1936).
3 Martyn and Pulley, Proc. Roy. Soc., A, 154, 455 (1936).
4 Mitra and Rakshit, Ind. J . Phys., 12, 47 (1938).
6 Farmer and Ratcliffe, Proc. Roy. Soc., A, 151, 370 (1935). Bailey 

and Martyn, Wir. Eng. and Expt. Wir., 12, 122 (1935). Eckersley, 
N a tu re ,  135, 435 (1935).

• Ray, Science and Culture, 3, 679 (1938).
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Patterson Projection of the Skeletons of 
the Structure proposed for the Insulin 

Molecule
I n  a  com m unication  in  N a t u b e 1, R iley  a n d  

F an k u ch en  claim  to  h ave  d isp roved  th e  s tru c tu re  C2 
p red ic ted  fo r th e  in su lin  m olecu le2 b y  m eans o f a  
P a tte rso n  p ro jec tio n  o f  th e  cyclol skele tons. G rea t 
w eigh t h as  been  g iven to  th is  re s u lt3.4. M y opinion 
w as5, a n d  is, th a t  th e  claim  to  h ave  p roduced  from  
th e  (C -C -N )288 skele tons a rran g ed  a t  a  t i l t  o f 6°, a  
P a tte rso n  p ro jec tio n  w hich  h as h igh  in tensities w here 
th e y  shou ld  be  low (a t A ,  p o in ts  m id w ay  betw een  
p a irs  o f ad ja c e n t m olecules) a n d  low in tensities w here 
th e y  shou ld  be  h igh  (a t B,  p o in ts  m idw ay  betw een  
tr io s  o f  a d ja c e n t m olecules) p roves litt le  in  view  o f 
th e  fa c t th a t  less th a n  27 p e r  c en t o f  th e  c ry s ta l has 
been  considered6.

R ecen tly  I  h av e  exam ined  closely th e  bases o f th e  
claim s ad v an ced  in  th is  a rtic le . T h ey  re s t upon  
(1) th e  b a sa l p ro jec tio n  o f th e  C 2 ske le ton  show n in  
th e ir  F ig . 1 ; (2) th e  correspond ing  P a tte rso n  m ap  
in  th e ir  F ig . 2 ; a n d  (3) th e  P a tte rso n  m ap  o b ta ined  
b y  superposing  th e  ind iv idua l m ap s  in  th e  c ry s ta l 
la ttic e  show n in  th e i r  F ig . 3. I  find  th a t  (1) is in ­
co rrec t. I t  co n ta in s  850 a to m s w hereas i t  should 
co n ta in  3 x 288 =  864 a tom s. W hile th e  absence 
o f  tw o o f th e  a to m s a p p ea rs  to  be  due to  m isp rin ts , 
th e  o th e r 12 m issing a to m s seem  to  h ave  been  over­
looked. F u r th e r , since i t  is c la im ed  th a t  “ those  p a r ts  
o f  th e  cyclo l m olecule w hich  h ave  defin ite ly  an d  
precisely  been  w orked  o u t b y  W rin ch ” h ave  been  
ta k e n  in to  accoun t, i t  is necessary  to  p o in t o u t th a t  
a ll th e  288 Cp a to m s a n d  th e  sk e le ta l oxygens h av e  
been  o m itted  from  considera tion . (2) T he  t i l t  o f th e  
m olecules is n o t defined b y  th e  cry sta llog raph ica l 
d a ta .  I t  is, how ever, obvious from  R iley  an d  
F a n k u c h e n ’s F ig . 2 th a t  a  sm all t i l t  (say, 0—10°) 
gives low  A  in ten sities  a n d  h igh  В  in tensities, w hereas 
a  la rge  t i l t  (say, 30-40°) gives low  В  in ten sities  an d  
h igh  A  in ten sities. T he fo rm er is th e  s itu a tio n  found  
b y  C row foot7 in  h e r  p ro jec tio n  ca lcu la ted  from  X -ra y  
in tensities, a n d  a  sm all t i l t  o f a b o u t 6° (see N a t u r e , 
142, 582, F ig . 2) h a s  been  suggested  b y  W rin ch 8 and* 
b y  W rinch  a n d  Langm uir*  on  th e  basis o f th e  stro n g  
(8, 7, T, 0) reflection  an d  fo r a  n u m b er o f o th e r reasons.

To m ak e  th e  s itu a tio n  as  p recise  a s  th e  rough 
sk e tch  m a p  allows, th e re  is rep roduced  herew ith  
R iley  a n d  F a n k u c h e n ’s F ig . 2, to  w hich h ave  been

ad d ed  th e  p o in ts  a  an d  b an d  th e  po in ts a and  (3 
w hich  rep resen t, w hen  th e  t i l t  is 36° an d  6°, one h a lf 
an d  one th ird , respectively , o f th e  in tensities a t  A  
an d  B.  T he  sk e tch  m ap  is un su p p o rted  b y  th e  
num erica l va lues ca lcu la ted , b u t  num bering  th e  
con tours 0, 1, 2 . . . inw ards, i t  appears  th a t  
(roughly) a  =  2-75, b =  0-75, a =  1 an d  (3 =  3, 
giving A  =  5-5 a n d  В  =  1-5 fo r a  t i l t  o f 36°, and  
A  — 2, В  =  9 fo r a  t i l t  o f 6°. A lthough i t  is s ta ted  
b y  R iley  a n d  F an k u ch en  th a t  a  t i l t  o f 6° has been 
chosen, a n  exam in a tio n  o f th e ir  F ig . 3 shows th a t  a 
t i l t  o f 36° h a s  b een  chosen, giving o f course high 
in tensities  a t  A  a n d  low in tensities a t  B.

O n th e  basis o f th e  fac ts  here  po in ted  ou t, all the  
claim s o f these  au th o rs  fa ll to  th e  g round  an d  the ir 
laborious calcu lations (assum ing th a t  th e  om itted  
a to m s do n o t seriously  affect th e ir  P a tte rso n  m ap) 
ap p e a r  to  show  th a t  th e  co n tra ry  o f w h a t th e y  say  is 
tru e . W ith  a  t i l t  o f  6°, th e y  ap p ea r to  have  proved  
th a t  th e  P a tte rso n  m ap  o f th e  Сг skeletons gives low 
in tensities a t  A  a n d  h igh  in tensities a t  B ,  in  accordance 
w ith  th e  findings o f Crow foot.

D o b o t h y  W r i n c h .
C hem istry  D ep artm en t,

Jo h n s  H opk ins U n iversity .
1 Nature, 143, 648 (1939).
! W rinch, Science, 85, 566 (1937) ; Trans. Faraday Soc., 33, 1368 

(1937).
* Bernal, meeting o f the  Physical Society, Dec. 20, 1939.
1 Bernal, Fankuchen and  Riley, N ature, 143, 897 (1939).
5 W rinch, NATURE, 143, 763 (1939).
« Neville, Na ture , 143, 803 (1939).
7 Crowfoot, Proc. Roy. Soc., A. 164, 580 (1938).
* J . Amer. Chem. Soc., 60, 2005 (1938).
* J . Amer. Chem. Soc., 60, 2247 (1938) ; Proc. Phys. Soc.. 51, 613

(1939).

Depth of Focus of Microscope Objectives
I t  is u su a lly  assum ed  th a t  th e  d e p th  of focus, t, 

o f a  w ell-corrected  m icroscope ob jec tive  is g iven b y  
one o r o th e r o f th e  follow ing formulae :

(A) t > .V ЛГ* -  (N.A.)!
(N.A.)!

(£)  =
4 У  s in! sin'

(H ardy and Perrin : “ Principles of 
Optics” , p. 511.)

(Conrady : “ Dictionary of Applied 
Physics” , vol. 4, p. 222).

w here N  is th e  re frac tiv e  index  o f th e  m edium  th rough  
w hich th e  lig h t trav e ls , X th e  w ave-leng th  o f th e  light 
used , a n d  N .A . th e  num erica l a p e rtu re  of th e  objective.

T hese formulae lead  to  th e  following d ep th s of 
focus for th e  ob jectives g iven, in  ligh t o f w ave-length  
5000A.

Objective N.A.

2 mm. oil immersion . .  1-30
4 mm. d ry  . .  . .  0-95
8 mm. d ry  . .  . .  0-65

D epth o f focus (microns) 
Form ula A .  Form ula B.

0-22
0-18
0-90

0-33
0-36
1-05

G ra to n  a n d  D an e1 have, how ever, p o in ted  o u t th a t  
th e  d e p th  o f focus ap p ea rs  to  be  m uch  less th a n  is 
expec ted  theo re tica lly , a n d  I  h ave  recen tly  m ade 
som e inves tiga tions on  th e  sub jec t.

V ery  fine d u s t partic les, m o u n ted  d ry  an d  ranging 
dow n to  a  size know n to  be sm aller th a n  1/10 m icron, 
h av e  b een  p h o to g rap h ed  in  blue-green ligh t b y  
m eth o d s described  elsew here2 using Beck apochro- 
m a tic  ob jec tives o f th e  above ty p es . B y  counting  
th e  n u m b ers  o f partic les  pho tog raphed  on p la tes 
ta k e n  a t  foci v a ry in g  b y  ab o u t 1/12 m icron, som e 
es tim a te  o f th e  d e p th  o f focus o f th e  objectives can
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be ob tained . T he resu lts , a f te r  co rrec tion  fo r cu rv ­
a tu re  o f field p re sen t in  th e  p ho tog raphs, a re  p lo tted  
in  th e  accom panying  g raph . I t  m u s t be  n o te d  th a t  
th e  d ifferen t objectives p h o to g rap h  dow n to  d ifferen t 
sizes o f partic les, an d  th is  fac to r m akes i t  im possible 
to  com pare th e  curves w ith  each  o ther.

I t  will be  seen  from  th e  g rap h  th a t  w ith  b o th  th e
2 m m . an d  4 m m . objectives, w hen  th e  focus is o u t 

on e ither side o f th e  b e s t focus b y  m ore  th a n  ab o u t 
0 1  m icron, th e  n u m b er o f p a rtic le s  p h o to g rap h ed  
is significantly  less th a n  th e  m ax im um  nu m b er 
photographed . T he finest p a rtic le s  p h o to g rap h ed  
a t  th e  b e s t focus h ave  a  th ick n ess w hich is n o t know n 
exactly  b u t w hich is believed  to  be o f th e  o rd e r of 
0-06 an d  0 09 m icrons fo r th e  tw o ob jectives re sp e c t­
ively ; th is  am o u n t m u s t be  su b tra c te d  from  th e  
a p p a ren t d ep th  of focus. I t  seem s certa in , therefo re , 
th a t  b o th  th ese  ob jectives h av e  a  d e p th  o f focus of 
less th a n  0-15 m icron, a n d  th e  d e p th  of focus m ay  
ac tu a lly  be  v e ry  m uch  less. T h is could be  d e te r­
m ined m ore accu ra te ly  b y  using  a  still finer a d ju s t­
m ent, b u t, a t  p re sen t, tim e  does n o t p e rm it o f th is  
investiga tion .

W ith  th e  8 m m . ob jective  a  c e rta in  p o rtio n  o f th e  
curve is fla t, b u t  th e  fla tness does n o t ex ten d  over a  
range of m ore th a n  0-70 m icrons ; a s  th e  th ickness o f 
partic le  p h o to g rap h ed  w ith  th is  ob jec tive  is p ro b ­
ab ly  of th e  o rder o f 0-14 m icrons, i t  seem s th a t  th e  
dep th  of focus o f th is  ob jective is ce rta in ly  less th a n  
0-55 m icrons a n d  m a y  be  a b o u t 0-40 m icrons.

N atu ra lly  these  d ep th s  of focus a re  increased  b y  
the ad ap ta b ility  o f th e  eye w hen  th e  ob jective is u sed  
visually.

I t  is obvious from  these  re su lts  th a t  th e  p re sen t 
formulae for th e  d ep th s  of focus of m icroscope 
objectives give values w hich a re  considerab ly  h igher 
than  those found  experim en ta lly .

This le tte r  is pub lished  b y  k in d  perm ission  o f th e  
Gold P roducers C om m ittee  o f th e  C ham ber o f M ines.

D . G. B e a d l e .

Physico-chem ical In v es tig a tio n  D ep a rtm en t, 
T ran sv aa l C ham ber of Mines, 

Jo h an n esb u rg .

1 J. Opt. Soc. A m erica , 27, N o. 11 (N ov. 1937).
2 Beadle, J . Sci. In st., 16, N o. 8, 262.

Diffraction Maxima in X-Ray 
Photographs

I n  a  re cen t co m m u n ica tio n 1 С. V. R a m a n  a n d  P . 
N ila k a n ta n  re p o r t th e  presence  in  L aue ph o to g rap h s 
o f w eak  in ten s ity  m ax im a  w hich  can n o t be  in te r ­
p re te d  a s  L aue spo ts. T h ey  suggest th a t  th e  new  
m ax im a  a re  due to  la ttic e  v ib ra tio n s  w hich  cause 
s tra tifica tio n s  o f d en sity  w ith  th e  sam e spacing  a s  
th e  la ttic e  p lanes, b u t  w ith  a n  o rien ta tio n  v ariab le  
be tw een  w ide lim its .

T he effect observed  b y  these  inv es tig a to rs  is no t 
new . Such w eak  spo ts  a re  com m only  found  in  L aue  
p h o to g rap h s  ta k e n  w ith  a n  X -ra y  beam  con ta in ing  
ch a rac te ris tic  as well as con tinuous rad ia tio n . I f  th e  
in c id en t beam  does n o t co n ta in  app rec iab le  am o u n ts  
o f ch a rac te ris tic  X -ray s , ra d ia l s tre ak s  ra th e r  th a n  
spo ts ap p ea r in  th e  L au e  p h o to g rap h s. E a rlie r  
inv es tig a to rs  h ave  d irec ted  a tte n tio n  to  these  s treak s  
o r s p o ts2, a n d  G. D . P re s to n  (I.e.) d em o n s tra ted  th a t  
th e  in te n s ity  of th e  spo ts  increased  w ith  th e  te m ­
p e ra tu re . M oreover, I  p re sen ted  a  d e ta iled  th eo ry  
o f th e  effect before  th e  A m erican  P h y sica l Society  

a t  its  m ee tin g  on  D ecem ber ] , 1939. 
A n a b s t ra c t  o f th is  p a p e r  w as p u b ­
lished  in  N ovem ber la s t in  th e  B ulletin  
o f the A m erican  P hysica l Society  a n d  
a fte rw a rd s  in  th e  P hysica l Review 3.

A ccording to  th is  th eo ry , th e  la ttice  
v ib ra tio n s  cause d iffuse sc a tte r in g  o f 
X -ray s  show ing a  ra p id  in te n s ity  v a r ia ­
tio n  w ith  th e  sc a tte r in g  d irec tion . T he 
in te n s ity  m ax im a  a re  to  be  found  in  
th e  d irec tions u m g iven  b y  th e  e q u a ­
tio n  (1 -f- X t)um =  u 0 -f- '/ J in , w here  
u 0 is th e  d irec tio n  o f incidence, X th e  
w ave-leng th  o f  th e  X -ray s , B b  a  r e ­
c iprocal la ttic e  v ec to r a n d  т th e  w ave 
vec to r associa ted  w ith  a  m ode o f 
v ib ra tio n  o f th e  la ttice .

T he assu m p tio n  o f R a m a n  an d  
N ila k a n ta n  th a t  th e  new  m ax im a  a re  
due to  la ttic e  v ib ra tio n s  is th u s  con ­
firm ed. I t  shou ld  be  p o in te d  o u t th a t  
th e  positions o f th e  m ax im a  a re  n o t 
g iven  b y  th e  B ragg  law  as R am an  
a n d  N ila k a n ta n  seem  to  suggest. In  
th e  L au e  p h o to g ra p h  o f  d iam o n d  re ­

p roduced  in  th e ir  com m unication , th e  au x ilia ry  
m ax im a  a p p e a r  a t  a  sca tte r in g  ang le  o f  43° O' ±  
25', a s  com pared  to  43° 16' deduced  from  th e  
e q u a tio n  g iven  above an d  43° 58' from  th e  B ragg  
eq u a tio n .

W . H .  Z a c h a b i a s e n .
R y erso n  P h y sica l L ab o ra to ry ,

U n iv e rs ity  o f Chicago.
M ay 31.

■ N a tu re ,  145, 667 (1940).
2 See fo r  exam p le , F r ie d r ic h  W ., P h ys. Z 14, 1082  (1913). P re s to n .

G. D ., Proc. Roy. Soc., A , 172, 116 (1939).
3 F o r  d e ta iled  a c co u n ts  see Z ach aria sen , W . H ., Phys. Rev., 57, 597

(1940) ; Siegel, S ., a n d  Z ach aria sen , W . H .,  Phys. R ev., 57 795
(1940).

Hydration of Anilides of Normal Fatty 
Acids

I  h a v e  p rev iously  described  th e  fo rm ation  of 
h y d ra te d  s te a ran ilid e1. A n in v es tig a tio n  o f som e of 
th e  fac to rs  influencing th e  b ind ing  o f w a te r  by  sub 
s t itu te d  am ides o f th e  n o rm al f a t ty  acids is now  in
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progress. Since exD erim ents o f a n  ex p lo ra to ry  
ch a rac te r h ad  show n th a t  b o th  th e  am o u n t o f  w a te r 
ta k e n  u p  a n d  th e  te n a c ity  w ith  w hich i t  is h e ld  v a ry  
w ith  th e  m ode of h y d ra tio n , a  s ta n d a rd  procedure  
for th e  p ro d u c tio n  a n d  exam in a tio n  o f th e  h y d ra ted  
com pounds h as been  ad o p ted .

5 gm . o f th e  p u re  an h y d ro u s  am ide  is dissolved in 
50 c.c. h o t ab so lu te  alcohol a n d  th e  so lu tion  rap id ly  
s tirre d  in to  1 litre  o f cold d is tilled  w a te r. T he h y d ra te d  
am ide, p rec ip ita ted  as a  b u lk y  w h ite  m ass, is allow ed to  
float in  th e  w a te r fo r 20 hours . I t  is th e n  filte red  off 
a t  th e  p u m p , d ra in ed  b y  suction , sp read  o u t on a  
porous p la te  an d  d ried  over fused calcium  chloride 
fo r 24 hou rs a t  a tm ospheric  pressure. Sam ples 
(5-10 gm . each) o f th e  m a te ria l a re  exam ined  b y  
h ea tin g  to  c o n s ta n t w eigh t in  a n  oven (the  oven 
tem p e ra tu re  being  ab o u t 10° below  th e  m elting  
p o in t o f th e  an h y d ro u s am ide) a n d  b y  d ry ing  in  open 
P e tr i dishes over fused  calc ium  chloride b o th  a t  
o rd in a ry  p ressu re  a n d  in  vacuo. I n  th is  w ay  th e  
to ta l  w a te r  co n ten t o f th e  m a te ria l is d e te rm in ed  an d  
a n  assessm en t o f th e  te n a c ity  w ith  w hich i t  is bound  
can  be  a tte m p te d .

As a  s ta r t ,  th e  influence o f cha in -leng th  on w ater- 
b ind ing  c ap ac ity  h a s  been  s tu d ied  b y  exam in ing  th e  
h y d ra te d  an ilides o f stea ric , p a lm itic , m y ris tic  and  
lau ric  acids. I n  th e  accom pany ing  figure a re  show n 
th e  p ercen tages o f w a te r in  sam ples o f  th e  h y d ra te d  
com pounds a t  in te rv a ls  d u rin g  d ry in g  over fused 
calc ium  chloride a t  o rd in a ry  p ressu re. I t  w ould 
seem  th a t  th e  a b ility  to  ‘b in d ’ w a te r  is possessed 
on ly  b y  stea ran ilid e  a n d  p a lm itan ilide , fo r a lthough  
b o th  m y ris tan ilid e  a n d  lau ran ilide  ta k e  u p  consider­
ab le  a m o u n ts  o f w ate r, n e ith e r  is ab le  to  ho ld  it  
firm ly  enough to  re s is t o rd in a ry  desiccation .

A t th is  s tage  i t  seem s n o t un reasonab le  to  suggest 
th a t  th e  w a te r  o f h y d ra tio n  is h e ld  in  th e  in terstices 
o f  a  m icellar s tru c tu re . P o in ts  in  su p p o r t o f  th is  
v iew  m a y  be sum m arized  th u s  : ( 1 ) th e  large am o u n t 
o f  w a te r bound , (2) b o th  th e  an h y d ro u s  a n d  h y d ra ted  
an ilides a re  hydrophob ic , (3) h ea tin g  th e  h y d ra te d  
com pounds to  w ith in  a b o u t 5° o f th e  m elting  p o in t 
o f  th e  an h y d ro u s am ide  re su lts  in  th e  se ttin g  free, 
in  liqu id  form , o f a ll th e  bo u n d  w a te r1.

B . A. T om s.
D e p a rtm e n t o f C hem istry ,
T he Q ueen’s U n ivers ity ,

B elfast.
M ay 6.

1 N a tu re ,  145, 227 (1940).

Carrageen Mucilage
F ob som e tim e  we h ave  been  s tu d y in g  th e  m ucil­

aginous polysaccharides of carrageen  moss, an d  it  
now  seem s desirable , in  view  o f th e  recen t le tte r  by 
D illon  a n d  O’Colla1, to  com m unicate  som e of our 
resu lts .

P re lim in a ry  experim en ts on th e  com position  of th e  
po lysaccharide (ho t ex tra c t)  ob ta in ed  b y  ex trac tio n  
w ith  h o t w a te r  a s  described b y  H a a s 2 h as confirm ed 
h is v iew  th a t  th is  w as essen tia lly  th e  calcium  sa lt o f 
a  ca rb o h y d ra te  e th e rea l su lpha te , analysis o f th e  
ash  (19 p e r  cen t) g iv ing  Ca, 5-6 p e r cen t, S 0 4, 12 '5  p e r 
cen t ca lcu la ted  on th e  orig inal h o t ex trac t, to ta l 
S 0 4, 24 p e r  cen t.

A cé ty la tio n  w ith  py rid ine  a n d  acetic  anhydride  
u n d er v a rio u s conditions a n d  for long periods w as 
com pletely  unsuccessful b o th  on th e  h o t e x tra c t an d  
o th e r ca rrageen  ex trac ts . I t  is significant th a t  th e  
aceto lysis m e th o d  o f D illon  a n d  O ’Colla1 caused 
ex tensive  deg rada tion , n o t only rem oving  th e  
etherea l su lp h a te  residues b u t also th e  non-galactosic 
com ponents.

H ydro lysis y ielded  a  m ix tu re  of sugars contain ing 
galac tose (c. 50 p e r cen t) a n d  th is  appears to  be th e  
m ain  bu ild ing  u n it  o f th e  molecule a lthough  i t  is 
accom panied  b y  o th e r sugars. A ccording to  th e  
resu lts  o f D illon  an d  O’Colla1, th e  galactose seems to  
be  con ta ined  in  th e  m o s t re s is tan t po rtions o f th e  
m olecule since b y  th e ir  aceto lysis m eth o d  galac tans 
ap p ea r to  be produced . A lthough  th e  re s t o f th e  
hydro lysis m ix tu re  yields glucosazone, con tains a 
sm all am o u n t o f pentose, a n d  gives som e colour 
reac tions fo r a  ketose, its  com position  is as y e t 
undecided.

D irec t m é th y la tio n  of th e  h o t e x tra c t p roved  diffi­
cu lt a n d  th e  m e thoxy l co n ten t could  n o t be increased 
b eyond  c. 15 p e r  cen t, th e  e therea l su lp h a te  residue, 
how ever, being  re ta in ed . H ydro lysis followed by  
acé ty la tio n  an d  d is tilla tion  in  a  h igh vacuum  yielded 
a  d im eth y l hexose tr ia c e ta te  (c. 40 p e r cen t) a n d  a  
m onom ethy l hexose te tra -a c e ta te  (c. 20 p e r cent), 
b o th  o f w hich on  m é th y la tio n  a n d  su itab le  tre a tm e n t 
gave te tra m e th y l ga lac topyranose  anilide in  good 
yield, a n d  d eace ty la tion  follow ed b y  osazone fo rm a­
tio n  y ie lded  6 -m ethy l d-galactosazone an d  d-galactosa- 
zone respective ly . I f  one assum es a  p y ranose  ring  
to  be p resen t, a lth o u g h  th is  is n o t necessarily  th e  
case, a n d  ta k e s  in to  consideration  th a t  th e  po ly ­
saccharide  is non-reducing  a n d  th a t  therefo re  Cx is 
invo lved  in  th e  linkage betw een  ad jac en t u n its , i t  
ap p ears  th a t  in  som e u n its  a t  an y  ra te  th e  second 
‘po lysaccharide lin k ’ is on  e ith e r C3 or C4 w ith  th e  
e th e rea l su lp h a te  residue in  th e  v a c a n t position . I t  
is clear, b o th  from  th e  m ethoxy l co n ten t o f the  
m e th y la te d  po lysaccharide  a n d  from  th e  isolation of 
2 -m ethy l galac tose derivatives, th a t  unless one 
h y d ro x y l g roup— p ro b ab ly  on Ce— is occupied in 
som e u n its  b y  a  residue re s is ta n t to  m éthy la tion , 
th e re  m u s t be som e shielding effect, possibly due to  
th e  su lp h a te  residue, a n d  th is  m ay  also exp la in  th e  
d ifficulties o f acé ty la tion . T he  presence of tw o 
e th e rea l su lp h a te  groups on one anhydro-galactose 
residue  m u s t be excluded, fo r th is  w ould  requ ire  a 
m uch  h igher su lp h a te  co n ten t th a n  is observed. 
F ina lly , since th e  h o t e x tra c t is essen tia lly  a  calcium  
sa lt, ad jo in ing  chains o f ca rb o h y d ra te  residues m ust 
be  jo in ed  to g e th e r b y  th e  d iv a len t elem ent, an d  th is  
m a y  h ave  som e bearing  on  th e  h igh ly  viscous solu­
tio n s  w hich  a re  ob ta in ed  a n d  th e  difficulties of 
a cé ty la tio n  a n d  m é th y la tio n .
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F u rth e r  w ork  is in  p rogress 011 th e  non-galactosic 

po rtion  an d  also on th e  po lysaccharides e x tra c te d  b y  
cold w ater.

E .  G . V. P e b c i v a l .
J . B u c h a n a n . ■

C hem istry  D ep artm en t,
U n iversity  o f E d inbu rgh .

1 Dillon and O’Colla, N a tu re ,  145 , 749 (1940).
* Haas, Biochem. J .,  15, 469 (1921).

Native State of Proteins in Egg-White
T h e b e  are  tw o opposing conceptions o f th e  n a tiv e  

s ta te  o f p ro te in s in  biological fluids. O ne holds th a t  
th e  na tiv e  partic le  is a  com plex o f th e  various species 
of p ro te ins p resen t a n d  is a lte re d  in  th e  process 
o f isolation. T he o th e r su p p o rts  th e  in d ep en d en t 
existence o f these  species in  a  s ta te  o f hom ogeneous 
dispersion. D ifficulties o f sep a ra tio n  a n d  inconstancy  
in  am ino-acid  analyses su p p o r t th e  fo rm er, an d  these 
were encoun te red 1 in  efforts to  sep a ra te  a n d  ch a rac ­
terize th e  p ro te in s in  h en ’s egg-w hite. B lock 2 h as  
suggested th e  existence o f a n  ‘o rosin ’ in  egg-w hite 
on th e  basis o f th e  ra tio  o f arg in ine, h is tid ine  an d  
lysine. T he evidence from  physica l m ethods w ith  
blood serum  suppo rts  th e  second hypo thesis, b u t 
these have  n o t been app lied  to  egg-w hite excep t for 
a  b rie f n o te  b y  Svedberg3 re la tiv e  to  irregu la rities in  
th e  sed im en ta tion  c o n stan t o f n a tiv e  a n d  ‘purified ’ 
ovalbum in.

E gg-w hite h as been  exam ined  in  th e  u ltra -cen trifuge  
a t  60,000 ( ±  300) r.p .m . in  a  field s tre n g th  o f 270,000 
tim es g rav ity  using th e  ‘d iagonal sch lieren ’ m eth o d  
of P h ilp o t4 in  th e  op tica l system  an d  a  h igh-pressure 
m ercury  v ap o u r lam p. T he te m p e ra tu re  o f th e  ro to r  
w as 25-27° a n d  th e  period  o f  sp inn ing  u p  to  five 
hours. N a tiv e  egg-w hite a n d  th a t  d ilu ted  w ith  1 p e r 
cen t sodium  chloride from  one to  th re e  tim es ex ­
h ib ited  a  single sed im enting  b o u n d ary . T he con­
cen tra tio n  o f to ta l p ro te in  v a ried  from  9-8 to  2'6  p e r  
cen t, m easured  b y  th e  Zeiss d ipp ing  re frac to m ete r an d  
ligh t o f w ave-length  546 mj*.

The differen tia tion , o f th e  n a tiv e  p ro te in s in  th e  
w hite w as a tte m p te d  on th e  basis o f ionic m obilities 
by  th e  m eth o d  o f T iselius5. T he  m ig ra tio n  of th e  
boundaries w as followed o p tica lly  b y  th e  ‘sch lieren’ 
m ethod  using a  sod ium  v ap o u r lam p . T he n a tiv e  or 
d ilu ted  egg-w hite w as d ia ly sed  prev iously  a t  2° 
aga in s t a  p h o sp h a te  buffer m ix tu re  o f  p H  7-2 an d  
0-1 (x ionic s tre n g th  u n til equ ilib rium  w as a tta in e d  
an d  chloride rem oved . E gg-w hite  d ilu ted  th re e  tim es, 
tw ice an d  once w ith  buffer so lu tion  an d  exh ib iting  
concen tra tions o f to ta l  p ro te in  o f 1-95, 2-75 a n d  4-00 
per cent’, sep a ra ted  in to  five an d  som etim es six 
boundaries. T he electrophoresis w as con tinued  for 
th ree  hours a t  a  p o ten tia l g rad ien t o f 120 v . an d  
10 mA. an d  a  tem p era tu re  o f 1° C. I n  th e  m ost 
concen tra ted  p rep a ra tio n  th re e  o f th e  b an d s w ere 
heav y  an d  th ree  re la tive ly  ligh t. A  fresh  p rep a ra tio n , 
w ith  a  p ro te in  concen tra tion  o f 5-57 p e r  cen t, m ade 
w ith  a phosphate  buffer o f p H  8-0 an d  0-1 u ionic 
s tren g th  gave a sim ilar re su lt in  five ho u rs  o f m ig ra ­
tion . T he concen tra tion  o f th e  orig inal egg-w hite 
w as 9-77 p e r  cen t. I t  h a s  n o t been  possible to  s tu d y  
th e  m igra tion  of th e  n a tiv e  w h ite  w ith o u t som e 
degree o f d ilu tion  b y  pho sp h a te  buffer. H ow ever, 
th is  is in  rem arkab le  ag reem en t w ith  th e  conclusion 
of five d is tin c t p ro te in  com ponents reached  b y

H ek to en  a n d  Cole® on  th e  basis o f im m unological 
reac tions. T he chem ical m e th o d s o f  sep a ra tio n  
w ould, therefo re , seem  to  h av e  a  degree o f  ju s t i ­
fication.

T he chem ical in d iv id u a lity  o f  th e  p ro d u c ts  th u s  
sep a ra ted  w as te s te d . U sing m eth o d s prev iously  
described1, ovom ucin  a n d  ovom ucoid  w ere v e ry  ca re ­
fu lly  frac tio n a ted  a n d  o b ta in ed  in  so lu tion  a f te r  
dialysis ag a in s t p h o sp h a te  buffer o f  p H  7-2. Such 
solu tions w ere n ev er hom ogeneous. T he b e s t p re ­
p a ra tio n  of ovom ucin  show ed a  single b o u n d a ry  by  
elec trophoresis b u t  tw o b y  cen trifu g a tio n  in  a  con ­
cen tra tio n  o f 1-33 p e r  cen t. A  specially  purified  
p re p a ra tio n  o f ovom ucoid  show ed th re e  m ig ra tin g  
boundaries in  th e  T iselius a p p a ra tu s  a t  2-7 p e r  c en t 
con cen tra tio n  b u t  on ly  one sed im en ting  b o u n d a ry  in  
th e  centrifuge. T he re su lts  th u s  ap p e a r  to  ju s tify  th e  
fu r th e r  conclusion th a t  ou r chem ical m eth o d s a re  n o t 
y e t  ad eq u a te  fo r th e  sep a ra tio n  o f th e  five o r six 
species o f  p ro te in  in  n a tiv e  egg-w hite.

T he  p re sen t n o te  is pub lished  a t  th is  tim e  because 
no fu r th e r  w ork  ap p ea rs  possible in  th e  im m ed ia te  
fu tu re . I  w ish  to  acknow ledge th e  k in d  h o sp ita lity  
o f S ir J o h n  L ed ingham  an d  D r. A . S. M cF arlane  
a t  th e  L is te r In s ti tu te  d u rin g  th e  su m m er m o n th s  o f 
1938, an d  th e  sy m p a th e tic  ass is tance  o f M r. B . A . 
K ekw ick.

E . G o b d o n  Y o u n g .
D alhousie  U n ivers ity ,

H alifax , C anada.
A pril 22.

1 Young, J . Biol. Chem., 120, 1 (1937).
* Block, J .  Biol. Chem., 105, 455 (1934).
» Svedberg, N a t u r e , 128, 999 (1931).
4 Philpot, N a t u r e , 141, 283 (1938).
‘ Tiselius, Tram . Faraday Soc., S3, 524 (1937).
6 H ektoen and  Cole, J . Infec. D is., 42, 1 (1928).

Chemistry of Urea Stibamine
I n  his a rtic le  on  th e  “A n tim o n y  T re a tm e n t o f 

K a la -a z a r” 1, Sir L eonard  R ogers re fe rred  to  th e  
findings o f a n  early  w orker on  th e  c o n stitu tio n  o f 
u rea  s tib am in e  ; reference  w as n o t m ad e  to  la te r  
w ork  on th is  su b jec t, n o ta b ly  th a t  o f G ray  et а1.г.

To som e e x te n t th e  co n tro v e rsy  a b o u t th e  con ­
s titu tio n  o f u rea  s tib am in e  is com parab le  to  th a t  ab o u t 
a to x y l w hen  i t  w as d iscovered  b y  E h rlich . G ray  et al. 
h ave  n o ted  th a t  th e  m o s t in te re s tin g  o f  th e  m ore  
im p o rta n t d e riv a tiv es o f p -am ino -pheny l stib in ic  
acid  is a  m a te ria l p re p a re d  b y  B rah m ac h ari (1922) 
u n d er th e  nam e  ‘u re a  s tib a m in e ’ b y  h ea tin g  P -am ino- 
pheny l stib in ic  ac id  w ith  u re a  so lu tion . T hey  h ave  
show n th a t  th e  ‘essen tia l ac tiv e  p rinc ip le ’ in  u re a  
s tib am in e  is S -d ipheny l-carbam ide-4  : 4 distibinic. 
acid

Н О ч / О Н
\  /

О =  Sb.C„H 4.N H .C O .N H .C eH 4Sb =  О ,
/  \  

н о /  \о н
w hich is ren d e red  w ater-so lub le  in  th e  p resence  o f 
p ro tec tiv e  colloids, an d  th a t  th is  ac tiv e  p rin c ip le  is 
responsible fo r th e  rem ark ab le  th e ra p e u tic  p ro p ertie s  
o f u re a  s tibam ine . So fa r  a s  I  am  aw are , these  find ­
ings h av e  n o t been  c o n trad ic ted  b y  a n y  su b seq u en t 
observer.
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I  w ould  also p o in t o u t th a t  G ray  et al. found  fa irly  
co n s tan t re su lts  from  analysis  o f u re a  s tibam ine  
(B rahm achari), as show n in  th e  accom pany ing  tab le  
(the  d iscrepancy  in  th e  a n tim o n y  co n ten t o f sam ples 
exam ined  b y  th e m  being  due to  v a ry in g  am o u n ts  o f 
th e  p ro tec tiv e  colloids p resen t) :

Carbon Hydrogen Nitrogen Antim ony

— — 6-75 441 9
— — 6-77 44-49

20-2 3 0 — —

20-9 2-9 — —
20-5 2-8 — —

20-9 3 0 — 46-4
21-53 2-67 — —
21 16 2-8 — 46-8
20 1 7 2-91 6-47 48-6

A s a lread y  n o te d  in  N a t u b e 3, th e  d iv erg en t resu lts  
o b ta in ed  b y  d ifferen t in v es tig a to rs  w ere due  to  th e  
fa c t th a t  v arious m an u fac tu re rs  p u t  on  th e  m a rk e t 
so-called u re a  s tib am in e  w hich  d id  n o t conform  to  
m y  specification . T his no  d o u b t led  to  th e  conclusion 
o f ea rly  w orkers th a t  th e  so-called u re a  s tib am in e  
v a ried  w idely  in  its  an tim o n y  c o n te n t a n d  w as u n ce r­
ta in  in  its  com position .

U p e n d r a n a t h  B r a t t m a o h a r i .
19 L oudon  S tree t,

C a lcu tta .

1 Nature , 144, 1103 (1939).
! Proc. Roy. Soc., B, 108, 54 (1931).
3 Nature , 145 , 546 (1940).

Cultivation of Bluetongue Virus in Fertile 
Eggs produced on a Vitamin-deficient 

Diet
T w o  of u s  (R .A .A . a n d  J .H .M .) h av e  m ade  m an y  

unsuccessfu l a tte m p ts  to  in fec t m ice, gu inea pigs, 
ra b b its , h am ste rs , hedgehogs, a n d  chicks w ith  b lu e­
tongue v irus. Mice a n d  gu inea pigs w ere n o t ren d e red  
suscep tib le  b y  b lockad ing  th e  re ticu lo-endothelia l 
sy s tem  w ith  In d ia  ink , b y  deep  X -ra y  th e rap y , or 
b y  m a in ten an ce  on  a  v itam in -defic ien t d ie t o f au to - 
c laved  o a ts . F in a lly  no  m u ltip lica tion  occurred  in  
n o rm al developing ch ick  em bryos w hen  v iru s  w as 
seeded on th e  chorio-allan to ic  m em brane , o r in  th e  
yolk-sac (m ethod  o f  Cox, 1938).

V arious w orkers, p a rtic u la r ly  in  th e  U n ited  S ta tes, 
h av e  show n th a t  deficiencies a n d  in tox ica tions can  
be  produced  in  eggs, i f  th e  h en s a re  p u t  on  ap p ro p ria te  
ra tio n s. T hus, eggs m a y  be  o b ta in ed  th a t  a re  low 
in  v itam in s  A, D , a n d  E , p a n to th en ic  acid, r ib o ­
flav in  a n d  m anganese  : if  th e  d ie t con ta in s m uch  
selenium , fo r exam ple, th e  em bryo  is poisoned. I t  
occurred  to  one o f u s  (J .D .W .A .C .) th a t  a lthough  
b luetongue v iru s  d id  n o t m u ltip ly  in  a  so-called 
n o rm al egg, y e t  i t  m ig h t grow  in  som e o f  these  
‘patho log ica l’ eggs. W e decided to  in fec t eggs p ro ­
duced  on  a  d ie t know n  to  be  defic ien t in  th e  curled-toe- 
p ara ly sis  p rev en tiv e  fac to r, w hich is possib ly  rib o ­
flav in . E ggs la id  b y  hens on  a  supposed ly  no rm al 
ra tio n  w ere also used, a s  a  contro l.

I n  b o th  groups, each  h e n  h a d  free  access to  w a te r 
a n d  oyster-shell g rit a n d  g o t a b o u t 1-5 oz. crushed  
yellow m aize each  evening, a n d  a  litt le  m ore  th a n  
0-5 oz. chopped, fresh  lucerne each m orn ing . D ry

m ash  w as le ft before th e  b ird s all day . T he two 
m ashes w ere m ade  u p  as follows :

Deficient Mash Normal Masb
lb. lb.

Yellow maize meal . .  ^  ^ 30 30
Pollard 30 30
W heaten bran 20 20
M eat and  bone m eal (55% protein) 7-5 15
W hite fish meal (68% protein) . . 7-5 0
Lucerne m eal (average quality) . . 0 5
Dried brewer’s yeast 0 3
Common salt 0-5 0-5

B asing  our calcu lations on A m erican  figures, we 
m a y  assum e th a t  a  h en  g iven th e  deficient m ash  a te  
ab o u t 180 m icrogram s riboflavin  p e r day . As a  hen 
needs a t  le a s t 230 m icrogram s daily  for h e r  eggs to  
develop p roperly , i t  is obvious th a t  th e  deficient 
ra tio n  is low in riboflavin . H ens on th e  no rm al m ash  
to o k  in  th e  ad eq u a te  am o u n t o f approx im ate ly  
270 m icrogram s riboflav in  each  day .

W e used  th e  above deficient d ie t because our 
colleague, J .  J .  B ro n k h o rs t, h a d  p ro v e d . in  chick 
experim en ts th a t  th e  fish m eal an d  th e  ra tio n  as a  
w hole w as v e ry  low in  th e  curled-toe-paralysis 
p rev en tiv e  fac to r. I t  w as he, too, w ho k ind ly  supplied 
all th e  eggs fo r th ese  experim ents.

T he v iru s  for th e  ‘patho log ica l’ eggs w as a  10 per 
cen t saline em ulsion o f in fected  sheep spleen, filtered 
th rough  an  860 mix gradocol m em brane ; 0-2 c.c. was 
in ocu la ted  in to  th e  yolk-sac o f each egg con tain ing  a 
six-day-old  em bryo  an d  th e  eggs in cu b a ted  a t  36° C. 
Serial passage w as carried  o u t every  4 o r 5 days by  
sub inocu la ting  yolk-sac em ulsion in to  th e  yolk-sacs 
o f ‘pa tho log ica l’ eggs. *

W ith  th is  techn ique th e  v iru s h as  been carried  
th ro u g h  21 egg-to-egg passages w ith  irre fu tab le  
evidence o f m ultip lica tion . T he yolk-sac, th e  em bryo, 
a n d  th e  chorio-allantoic m em brane  con tain  v irus ; 
in  one exp erim en t each w as show n to  hold betw een
100,000 a n d  1,000,000 in fec tive  doses for sheep.

A fte r 4 passages in  ‘patho log ica l’ eggs, th e  virus 
w as ab le  to  grow  in  n o rm a l eggs an d  could be m a in ­
ta in ed  in  th e m  easily . A t th e  p resen t m om ent, th e  
a d a p te d  v iru s  is in  its  37 th  no rm al egg passage. One 
exp erim en t h as show n th a t  th e  v iru s co n ten t of 
n o rm a l eggs m a y  be  m uch  low er th a n  th a t  of 
‘pa tho log ica l’ eggs.

As a  ru le , in fec ted  em bryos die in  4 o r 6 days, and  
a re  ch erry -red  w hen  d ead  or dying.

W h e th e r i t  rea lly  is th e  deficiency of riboflavin  in 
th e  d ie t th a t  h as  enab led  us to  p ropaga te  b lu e ­
tongue v iru s  in  ‘patho log ica l’ eggs rem ains to  be 
seen, an d  experim en ts  will soon be conducted to  
se ttle  th e  question . A t leas t tw e n ty  deficiencies and  
in to x ica tions a n d  com binations o f these can  p robab ly  
be  p roduced  in  eggs, an d  i t  w ould seem  as if  ‘p a th o ­
logical’ eggs m ig h t su p p o rt th e  g row th  o f o th e r 
v iruses th a t  h ave  n o t b een  cu ltiv a ted  in  no rm al eggs. 
H ow ever, w e m a y  m en tion  th a t  neu ro trop ic  and  
v iscero trop ic  s tra in s  o f horse-sickness v iru s an d  th e  
rick e tts ia s  o f  r a t  ty p h u s  an d  tick -b ite  fever m ultip ly  
no b e tte r  in  ‘pa tho log ica l’ th a n  in  no rm al eggs.

J .  H . M a s o n .
J .  D . W . A. C o l e s .
R . A . A l e x a n d e b .

D e p a rtm e n t o f A gricu ltu re  a n d  F o res try ,
D ivision  of V e te rin a ry  Services,

O nderstepoo rt,
S ou th  A frica.

A pril 24.
1 Cox, H . B ., Pub. HI. Rept., 53, 2241-47 (1938).
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Pining in Sheep not Curable by Cobalt 
Administration

W o r k  in  A ustra lia  has show n th a t  deficiency of 
cobalt in  th e  d ie t is responsib le fo r ch a rac te ris tic  
iisorders o f sheep a n d  ca ttle . T he v iew  th a t  a  sheep 
disease know n a s  ‘p in ing ’ re su lts  from  co b a lt d e ­
ficiency w as advanced  b y  C orner an d  S m ith 1, w ho 
claim ed th a t  co b a lt ad m in is tra tio n  p rev en ted  an d  
cured  th is  disease n o rth  of th e  S co ttish  bo rder. I n  
ou r opinion these  experim en ts w ere in ad eq u a te ly  
controlled. D uring  a  large-scale inves tiga tion  of 
‘p in ing’ in  th e  C heviot a rea  so u th  o f th e  bo rder, 
un d ertak en  in  co llaboration  w ith  D r. T ay lo r an d  
D r. G reen o f th e  V e te rin a ry  L ab o ra to ry  of th e  
M inistry  o f A gricu ltu re  a t  W eybridge, a  w ell-con­
tro lled  experim en t w as carried  o u t to  te s t  th e  
cu ra tive  effect o f cobalt on sheep suffering in  v ary ing  
degree from  th is  disease. C obalt so lu tion  w as a d ­
m inistered  for five m on ths to  one h a lf  o f th e  sheep, 
th e  o th er h a lf  being  le ft a s  u n tre a te d  contro ls. T he 
d ea th -ra te  from  ‘p in in g ’ w as as h igh in  th e  tre a te d  as 
th e  u n tre a te d  group, a n d  a t  th e  end  o f th e  experim en t 
th e  tre a te d  sheep w ere no  b e tte r  th a n  th e  contro ls 
as judged  b y  body-w eigh t records a n d  hæ m atocrite  
estim ations. T he deta ils o f th is  experim en t have  
been described in  a  recen t n u m b er o f th e  Veterinary  
Record.

I n  a  p re lim inary  re p o r t2 th e  view  w as expressed  
by  us th a t  ‘p in ing ’ in  th e  a rea  concerned  w as caused 
by  in te rac tion  betw een  m a ln u tr itio n  an d  pa ras itic  
in festation , th e  w orm  species O. circumcincta  being 
especially incrim inated . F ie ld  investiga tion  over th e  
las t th ree  years  h as  show n th a t  ‘p in ing ’ m a y  be 
p reven ted  e ith e r : ( 1 ) b y  feeding a  special m ineralized  
cake con ta in ing  considerable q u an titie s  o f calcium  
and  phosphorus as well a s  sm all am o u n ts  o f iron, 
cobalt, copper a n d  o th e r tra c e  elem en ts ; o r (2 ) b y  
system atic  an the lm in tic  tre a tm e n t to  rem ove w orm s. 
T he m ineralized  cake m ay  h ave  p rev en ted  ‘p in ing ’ 
by  rem oving specific m in era l deficiencies o r b y  
obv iating  u n d e rn u tritio n  in  th e  m ore  general sense 
b y  supplying ad d itiona l p ro te in  a n d  calories. A l­
though  ad m in is tra tio n  o f coba lt h as  fa iled  to  cure 
pining, th e  possib ility  is n o t ru led  o u t th a t  specific 
deficiency o f th is  elem ent m ay  p la y  a n  in itia l p a r t  in  
som e a reas in th e  cause o f p in ing  b y  low ering re ­
sistance to  p a ras itic  disease. T here  is, how ever, no 
evidence fo r th is  view  a p a r t  from  th e  fa c t th a t  
parasitic  in festa tion  h as been  contro lled  an d  ‘p in ing ’ 
p reven ted  b y  feeding a  m ineralized  cake con ta in ing  
cobalt as well a s  o th e r tra ce  e lem ents. O ur in v es ti­
gations a re  being ex tended  w ith  th e  ob jec t o f e lim in a t­
ing th e  non-essen tial co n stitu en ts  from  th e  p ining- 
p reven ting  cake a n d  con tinu ing  observations upon  
an thelm in tic  tre a tm e n t.

The claim s o f C orner a n d  S m ith  for th e  specific 
significance o f cobalt h ave  been  reco rded  in  b io ­
chem ical a n d  m edical as well as in  ag ricu ltu ra l 
lite ra tu re , an d  i t  is therefo re  th o u g h t o f general 
in te rest to  d irec t a tte n tio n  to  th e  a rtic le  en titled  
“P ining n o t C urable by  C obalt A d m in is tra tio n ” 
being published in  th e  Veterinary Record.

W . L y l e  S t e w a r 'l’.
V eterinary  B ranch , A . P h y l l i s  P o n s f o r d . 

A gricu ltu ra l D epartm en t,
K ing ’s College,

N ew castle-upon-T yne.
M ay 6.

1 Corner and Smith, B iochem . J ., 32, 1800 (1938).
* Stewart and Ponsford, J . Comp. Path, and Ther., 49, 49 (1936).

Practical Science in Schools
A c o m m u n i c a t i o n  from  m y  fo rm er bio logy m aste r, 

M r. A. G. Low ndes, in  N a t u r e  o f J u n e  1, p . 863, 
canno t, I  feel, be  allow ed to  pass w ith o u t a n  answ er. 
Since th e  tim e  w hen  I  w as v e ry  ab ly  ta u g h t b y  Mr. 
Low ndes w ith  p le n ty  o f la b o ra to ry  w ork , I  h av e  
becom e a  bio logy exam iner b o th  in  scho larsh ips an d  
School C ertificate. I  have , th e re fo re , experienced  
th e  resu lts  o f la b o ra to ry  w ork  in  b io logy a t  school 
from  tw o aspects in  q u ite  a  sh o r t space o f tim e, an d  
m y  conclusions a re  th e  v e ry  opposite  to  those  
expressed  b y  Mr. Low ndes.

C and idates fo r scho larsh ips com e u p  know ing 
ad v an ced  genetics, b u t  w hen  p re sen ted  w ith  a  tw ig  
of la rch  th e y  do n o t recognize i t  n o r can  th e y  m ak e  
a  co n stru c tiv e  effort to  u n d e rs ta n d  it . S im ilarly , th e y  
know  all th e  deta ils  o f s to m a ta l m echanism , b u t  th e  
s to m a  th a t  th e y  d raw  w ould  be q u ite  incapab le  o f 
open ing  a n d  closing as described, a n d  in  one case a 
can d id a te  a d m itte d  th a t  he  h a d  nev er rea lly  p roperly  
exam ined  one. I  can , therefo re , only  believe th a t  th is  
re su lt is ach ieved  b y  too  m u ch  book  a n d  lec tu re  w ork  
a n d  too  li tt le  la b o ra to ry  w ork . O n M r. L ow ndes’ 
schem e th e re  w ill be  a  ten d en c y  fo r ch ild ren  to  
acqu ire  know ledge w hich  th e y  do n o t p ro p e rly  u n d e r­
s ta n d  because th e y  h av e  n o t h an d led  th e  m a te ria l 
for them selves.

F u rth e rm o re , I  sincerely  believe th a t  a  p la n t o r 
an im al w hich h as been  h a n d led  a n d  c u t u p  can  be 
rem em bered  v e ry  m u ch  m ore  read ily  th a n  th e  sam e 
p la n t o r an im al described  a n d  d em o n s tra ted . I  
rem em ber th a t  I  le a rn t v e ry  m u ch  m ore o f  p la n t 
sy s tem atics  a t  school w hen  I  collected a n d  iden tified  
tw o h u n d red  flowers th a n  a t  th e  U n iv e rs ity  w hen  I  
saw  m a n y  o f th e m  as d em onstra tions .

I n  th is  le t te r  I  on ly  feel qualified  to  re fe r to  
biology, a n d  so I  m a y  p e rh ap s  a d d  th a t  I  believe one 
g re a t asse t o f la b o ra to ry  w ork  is th a t  one learn s to  
d raw  accu ra te ly  w h a t is observed , a n d  th e re  can n o t 
be  too  m uch  o f th is , especially  a s  m a n y  w ho com e u p  
to  th e  u n iv e rs ity  a re  v e ry  poo r in  th is  respect.

A s I  u n d e rs ta n d  th e  p rob lem , th e  so lu tion  w ould  
be fo r th e  un iversities to  d em an d  a  sm aller sy llabus 
so th a t  ad eq u a te  tim e  is allow ed fo r la b o ra to ry  w ork  
a n d  th e  s tu d e n t becom es rea lly  g rounded  in  th e  
fu n d am en ta l fac ts. I  also find  i t  difficult to  subscribe 
to  a  s ta te m e n t q u o ted  in  a n  a rtic le  on  th e  sam e 
su b jec t in  th e  sam e n um ber, nam ely , th a t  th e  func tion  
o f th e  teach er is “ to  s tim u la te  w onder a n d  im ag in a­
tio n ” . I  should  h ave  th o u g h t th a t  a  b e tte r  fu nc tion  
w ould  be  to  s tim u la te  u n d e rs tan d in g  a n d  a p p re ­
ciation .

I  realize  th a t  elementary general biology is p erhaps 
in  a  d ifferen t ca tego ry  b u t  I  w ould  s till m a in ta in  m y  
thesis, nam ely , th a t ,  so fa r  as possible, a c tu a l ex am in ­
a tio n  o f specim ens helps one to  rem em ber b e tte r  
th a n  a n y  am o u n t o f ta lk ing .

V. J .  C h a p m a n .

B o tan y  School,
C am bridge.

J u n e  2.

W e  are  g lad  to  p u b lish  th e  above view s o f a 
m em ber o f a  u n iv e rs ity  s ta ff  w ho h as also exam ined  
school s tu d e n ts  o f biology. I t  shou ld  be borne  in 
m ind , how ever, th a t  th e  m a jo rity  o f secondary  school 
s tu d e n ts  do n o t proceed  to  a  un iv e rsity , an d  fu r th e r ­
m ore only  a  m in o rity  o f those  w ho do so con tinue  
th e ir  s tud ies in  th e  science facu lties. Science in
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schools, therefo re , is on ly  one o f several disciplines 
a n d  shou ld  be tr e a te d  as such . O ver a n d  over again  
th e  critic ism  th a t  th e  school cu rricu lum  ca te rs  too  
m uch  fo r th e  u n iv e rs ity  can d id a te  a n d  too  little  for 
th a t  m a jo rity , w ho com plete  th e ir  ‘fo rm a l’ educa tion  
a t  th e  School C ertificate stage , h as been  m ade  in  
N a t u b e  a n d  elsew here. T his critic ism  is now  m eeting  
w ith  a  c e rta in  am o u n t o f response. Science teach ing  
is still too  m uch  concerned  w ith  th e  p re sen ta tio n  of 
fa c tu a l in fo rm ation , b y  exp e rim en t o r o therw ise, an d  
too  li t t le  w ith  its  social an d  hu m an istic  con tac ts . I t  
is n o t th e  business o f th e  schools to  tr a in  academ ic, 
p rofessional an d  in d u s tria l ex p erts , b u t  ra th e r  to  
p roduce  in te lligen t a n d  know ledgeable citizens. D r. 
C h ap m an ’s view s a re  ju s tified  from  th e  p o in t o f view  
o f a  bio logist looking fo r good, sound  biological 
m a te ria l to  t r a in  as specialists . T h a t scho larsh ip  
can d id a te s  “ com e u p  know ing ad v an ced  genetics, b u t 
w hen p resen ted  w ith  a  tw ig  o f la rch  th e y  do n o t 
recognize i t ”  b e tray s  a n  un b a lan ced  syllabus. 
School science shou ld  “ reveal th e  influence o f sc ien ­
tific th o u g h t a n d  ach ievem en t in  th e  evo lu tion  o f 
ou r p re sen t-d ay  c iv ilization— a n  ap p ea l to  social 
in te re s t an d  u t i l i ty ” . I t  h as  been  show n th a t  “fac tu a l 
know ledge a n d  know ledge o f  scientific m e th o d  can  
be  im p a rte d  as successfully  b y  d em o n s tra tio n  as b y  
p ra c tic a l w o rk ” . W hile  n o t ad v o ca tin g  th e  com plete  
abo litio n  o f p rac tic a l w ork , we consider th a t  in  schools 
th e re  is too  m u ch  o f  i t  ; i t  is too  e lab o ra te  a n d  d e ­
m an d s  m ore  tim e  th a n  can  be justified . (E d ito rs  
o f N a t u b e .)

Relation of Working Period to Output
T h e  p ro d u c tio n  d riv e  in  G rea t B rita in  w hich 

s ta r te d  a  m o n th  ago h as led  to  a  v e ry  g re a t ex tension  
of w ork ing  h o u rs  th ro u g h o u t in d u s try . W e w ould

urge  th a t  th is  m a tte r  shou ld  receive th e  a tte n tio n  of 
sc ien tists  for th e  follow ing reasons. I t  is necessary 
th a t  a  scientific a t t i tu d e  shou ld  be m ain ta in ed  to ­
w ards th e  re la tio n  betw een  hou rs o f w ork an d  p ro ­
d u c tiv ity  of fa c to ry  labour^ ; i t  w as estab lished  by  
experience d u rin g  th e  W a r of 1914-18 th a t  increased 
h ours o f w ork  d id  n o t in  all circum stances lead  to  
g rea te r p rod u c tio n . Scientific w orkers as well as 
fa c to ry  h an d s  in  in d u s try  a n d  in  G overnm ent service 
a re  also being asked  to  w ork  longer hours, an d  i t  is 
u n c e rta in  w h a t ho lidays w ill be  g ran ted .

D u rin g  th e  “em ergency fo r tn ig h t” w hich began in 
th e  m idd le  o f M ay, severa l large firm s requ ired  th e ir  
s ta ff  to  w ork  a  seven-day  w eek o f to ta l hours vary ing  
from  50 to  70. W e u n d e rs ta n d  th a t  in  som e o f these 
firm s th e  em ergency a rrangem en ts  have  now  come to  
an  end  : b u t  even  in  these  cases th e  ‘p e rm an en t’ 
a rran g em en ts  p rov ide  for a  six -day  w eek of 48-60 
hours, a n d  th e  question  o f holidays has n o t been 
fixed.

W hile i t  is difficult to  assess th e  p ro d u c tiv ity  of a 
scientific lab o ra to ry , i t  is ev iden t th a t  excessive hours 
an d  red u ced  ho lidays an d  re s t periods a re  likely  to  
reduce  th e  ra te  a t  w hich  scientific a n d  technical 
w orkers conduc t th e ir  theo re tica l, experim en ta l or 
superv iso ry  w ork , an d  will also affect th e  qu a lity  of 
th e  w ork . I t  is also im p o rta n t to  rem em ber th a t  
m istakes m ade  in  scientific w ork  m a y  have very  
serious consequences, n o t on ly  in  increasing  th e  risk 
o f in ju ry  to  th e  w orkers b u t also in tu rn in g  o u t fau lty  
p ro d u c ts .

W . A. W o o s t e b .

A ssociation  o f Scientific W orkers,
30 B edford  Row ,
L ondon, W .C .l.

J u n e  17.

Points from Foregoing Letters
I n  a  n o te  on th e  early  use of cu rren t-b ed d in g  to  

de te rm in e  o rien ta tio n  o f s t r a ta  in  th e  D ingle P e n in ­
su la , E ire , A. L am o n t ra ises th e  question  o f th e  
p a r ts  p lay ed  b y  P a tr ic k  G anly , J o h n  K elly , an d  
possib ly  G. V . D u  N oyer in  th e  ap p lica tio n  of th is  
techn ique .

T he cross-section  o f a tom ic  oxygen for elastic  
collision w ith  e lec trons h as been  co m pu ted  using  
q u a n tu m  m echanics b y  S. K . M itra , В . В . R a y  and  
S. P . G hosh. A tom ic oxygen is found  to  ex h ib it th e  
R am sau er effect, a n d  th e  va lue  o f th e  collisional 
frequency  in  R eg ion  F  (w here a tom ic  oxygen  is 
p red o m in an t) co m p u ted  b y  ta k in g  th e  ap p ro p ria te  
cross-section, agrees w ith  t h a t  o b ta in ed  from  rad io  
m easu rem en ts. C alcu la tion  b y  ta k in g  th e  gas-kinetic 
cross-section  y ie lds too  low a  va lu e  fo r th e  collisional 
frequency .

O n ex am in a tio n  o f  th e  d iag ram s th a t  h av e  been  
sa id  b y  M essrs. R iley  a n d  F an k u ch en  to  show  th e  
P a tte rso n  p ro jec tio n  to  be  expected  from  a n  insu lin  
c ry s ta l on th e  cyclol h ypo thes is , D . M. W rinch  finds 
th a t  th e  ang le  o f  t i l t  u sed  in  th e ir  co n stru c tio n  w as 
n o t 6°, as s ta te d  b y  them , b u t  36°, a n d  th a t  th e  
evidence o f th e  d iag ram s is in  favou r o f  th e  cyclol 
hypo thesis.

In v es tig a tin g  th e  h y d ra tio n  o f an ilides o f  h igher 
n o rm al f a t ty  acids, B . A . T om s rep o r ts  th a t  ab ility  
to  ‘b in d ’ w a te r  is show n only  b y  those  in  w hich th e

fa t ty  chain  con ta ins m ore th a n  14 carbon  atom s. I t  
is suggested  th a t  th e  bound  w a te r is held  b y  a 
m icellar s tru c tu re .

B y th e  hydro lysis o f th e  m e th y la ted  ‘h o t e x tra c t’ 
o f carrageen  m oss, E . G. V. Perc ival a n d  J .  B uchanan  
h av e  iso la ted  d e riv a tiv e s  o f 2-m ethyl an d  2 : 6- 
d im e th y l galac tose ; th e y  discuss th e  bearing  o f th is 
re su lt on th e  s tru c tu re  o f  th e  po lysaccharide.

E . G. Y oung  finds th a t  n a tiv e  a n d  d ilu ted  egg- 
w h ite  in  th e  u ltracen trifu g e  show s only  a  single 
com ponen t, b u t  d ilu ted  egg-w hite in  th e  Tiselius 
e lec trophoresis a p p a ra tu s  show s five a n d  som etim es 
six  m ig ra tin g  boundaries. T he b ehav iou r o f p re p a ra ­
tions o f ovom ucin  an d  ovom ucoid is also described.

J .  H . M ason, J .  D . W . A . Coles an d  R . A. A lexander 
find  th a t  b luetongue v iru s m a y  be  cu ltiv a ted  in 
fertile  eggs la id  b y  hens liv ing  on  a  v itam in-deficien t 
d ie t. T he possib ility  is th a t  th e  v itam in  concerned 
is riboflav in . A fte r a  few  passages in  such eggs, th e  
v iru s grow s easily  in  eggs la id  b y  hens on a  norm al 
d ie t.

W . L yle  S tew art a n d  A. P hy llis P onsford  find 
th a t  ‘p in in g ’ in  sheep is n o t cu red  b y  co b a lt ad m in ­
is tra tio n . D eficiency o f co b a lt m a y  be  th e  in itia tin g  
fac to r, low ering th e  res is tance  of sheep to  w orm  
in festa tion , d e a th  u ltim a te ly  occurring  from  parasitic  
disease.
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R E S E A R C H  I T E M S
Blood-Groups and Castes

T h e  d is tribu tion  of blood-groups in  ce rta in  castes 
o f th e  U n ited  Provinces o f In d ia  h as been  stud ied  
b y  D . N . M ajundar o f th e  U n iv ers ity  o f Lucknow  
(Science and Culture, 5 ; 1940). R ecen tly  te s ts  w ere 
carried  o u t in  connexion w ith  an  an th ropom etric  
survey. T ests on 175 subjects belonging to  th ree  
castes gave resu lts as follows : K ay as th a s  (47) 
О 41-4, A 19-7, Б  30-6, A B  8 -3 ;  K h a tr is  (36) 
О 36-5, A  21-8, В 35-0, AB 6 -7 ;  C ham ars (92), 
О 38-3, A  13-3, В  38-3, AB 10-0. B engal d a ta  
(M acFarlane) show  th a t  percen tages o f A  an d  В 
increase from  th e  h igher to  th e  low er castes, a n d  th a t  
th e  h ighest percen tage o f О is am ong th e  caste  
H indus. T he increase o f В am ong th e  K h a tr is  o f th e  
U n ited  P rovinces is p erhaps due to  a  g rea te r a d ­
m ix tu re  w ith  in ferior races. T he C ham ars possess a 
high percen tage o f В  an d  О— 38-3 О as aga in s t 
30-9 О am ong non-caste H indus o f B en g a l; w hile 
th e  K ay asth a s  have  41-4 O. O n these  resu lts  i t  is 
p rem atu re  to  form  an y  hypotheses ; m ore d a ta  a re  
required . The castes h ave  been  endogam ous groups 
for ages. I f  О un d erra te s  th e  degree o f isolation, th e  
still large percen tage of О in  In d ia  (43-0) am ong 
B rahm ins an d  K ay as th a s  o f B engal an d  (41-4) 
am ong K ay asth as  o f th e  U n ited  P rovinces, com pared 
to 45-0 am ong A m ericans, 46-4 am ong E nglish , 37-3 
in  G erm any, ind ica te  a  racial affiliation w ith  th e  
various branches o f th e  w hite  race. O n th e  o th e r 
hand , if  th e re  m ay  be genes for О in  th e  low -caste 
people w ith  a  h igh m u ta tio n  ra te  for B , th e  decrease 
am ong th e  h igher castes o f A, w hich is h igher am ong 
th e  w hite  races, an d  a  high value  o f В  suggest a 
racial adm ix tu re , an d  th e  m ore we know  o f blood- 
groups th e  g rea te r th e  possib ility  o f de term in ing  th e  
e x ten t o f th is ad m ix tu re . T he p o p u lar belief th a t  
th e  K ay asth a s  o f B engal differ e thn ica lly  from  those 
o f th e  U n ited  P rovinces is n o t suppo rted .

Eye of a Blind Cave Fish
T h e  b lind  cave characin , Anoptichthys jordani, 

described in  1936 is th e  firs t fish o f th e  o rder H etero - 
gn a th i to  show loss o f ocu lar s tru c tu re . A  histological 
investigation  o f th e  eye b y  E . B. G resser an d  С. M. 
Breder, jun ., shows th a t  w hile th e  eye h a s  definite 
layers, th e y  a re  o f poor developm ent, so th a t  w hile 
th e  p rim itive  optic vesicle h as undergone its  first 
invagination , i t  appears a t  th is  stage to  h ave  ceased 
to  d ifferen tia te  beyond a  p igm en t layer an d  a  re tina l 
layer (Zoologica, 25, 113 ; M arch 1940). T he ex te rn a l 
m usculature  is p resen t an d  an  optic nerv e  h as an 
outline. W hether th e  eye stops in  developm ent 
because no lens develops a n d  produces in  tu rn  th e  
fusion of th e  poorly  developed p rim a ry  vesicle in to  
a  cyst, or vice versa , th e  eye h as n o t advanced  to  a  
stage w hen vision is possible. T he au th o rs  consider 
th a t the  histology ind icates th a t  in  th is  case b lin d ­
ness is due to  a  stoppage in  developm ent o f th e  eye 
structu res a t  an  early  stage, ra th e r  th a n  to  d e ­
generative changes a t  a  m ore advanced  stage ; an d  
they  consider th a t  th e  origin o f such a  defect as is 
here recorded is m ore likely to  be due to  a  chance 
m u tan t form  acciden tally  associated  w ith  cave life, 
th an  to  th e  g radual a d a p ta tio n  o f a  seeing fish to  
the conditions o f cave darkness.

A New Method of Rendering a Poisonous Snake Harmless
R e c e n t l y ,  D u v a l B . J a ro s  h as perfec ted  an  electro- 

coagu la ting  device, w ith  h igh-frequency  c u rre n t a t  
a b o u t one m illion cycles a second, w hereby  th e  escape 
o f venom  from  th e  poison g land  o f a  snake  a n d  its  
passage to  th e  fang  is p rev en ted  b y  th e  destru c tio n  
o f a  p o rtio n  o f th e  d u c t (Zoologica, 25, 49 ; M arch 
1940). T he o p era to r can  m anage th e  en tire  p rocedure  
w ith o u t assistance a n d  in  sa fe ty  ; th e  snake  is 
n o t disfigured an d  its  h ab its  seem  in  no wise affected  
b y  th e  opera tion . T h irty -s ix  c ro ta lid  snakes, rang ing  
in  size from  eigh t inches to  fou r fee t, w ere tr e a te d  and  
w ere th r iv in g  n o rm ally  a f te r  forty-five w eeks, th e  
re su lt o f th e  occlusion o f th e  d u c t a p p a re n tly  being 
p e rm an en t. I n  th e  perfo rm ance of th e  opera tio n  th e  
a u th o r  in tro d u ced  th re e  novelties, a  p rac tica l device 
for ho ld ing  th e  snake , a  cheap  an d  efficient opera ting  
knife, a n d  th e  use o f M ichel surgical clips to  e lim inate  
all d an g er o f th e  o p e ra to r being b itten .

Mycology in China
S e v e r a l  p ap ers  w hich show  increasing  s tu d y  of 

m ycology in  C hina w ere co n tr ib u ted  to  th e  jo u rn a l 
Sinensia  in  1937 a n d  1938. S. C. T eng  a n d  S. H . Ou 
pub lished  p a r t  7 (9, N os. 5 -6  ; Sep tem ber 1937) and  
S . C. T eng p a r t  8 (9, N os. 3 -4  ; M ay 1938) of 
“A dd itio n a l F u n g i from  C hina” . S. C. T eng and  
K . L. T eng h ave  also  m ade  a  p re lim in a ry  s tu d y  o f 
th e  M yxom ycetes o f  C hina (8, N os. 5 -6  ; Sept. 1937). 
T hese a re  all d e ta iled  descrip tions o f species, m ost 
o f w hich  a re  fam iliar to  th e  B ritish  m ycologist, b u t 
a  few new  taxonom ic  designations h ave  been found  
necessary . These include Quaternaria microspora, 
Rosellinia culmicola, Clypeosphœria radicicola, En- 
doxylina citricola, Chrysomyxa Bambusae a n d  Peri- 
conia bambusina. T he tw o las t-m en tioned  occur on 
bam boo ; th e  o th e rs  up o n  deciduous tw igs. Some 
o f th e  w ork  o f descrip tion  w as perfo rm ed  in  N ank ing  
in  O ctober an d  N ovem ber 1937, d u rin g  th e  
d isastro u s a ir-ra id s  upon  th a t  c ity .

Life-cycle of Allomyces
R a l p h  E m e r s o n  has described  a  genetica l m eans o f 

d iscovering  th e  life-cycle o f  A llom yces (Mycol. Soc. 
Amer., D ec. 30, 1939). Species o f th e  sub-genus 
E uallom yces have  a n  asexual g enera tion  a lte rn a tin g  
w ith  a  sexual one. Z ygospores g ive rise to  secondary  
spo rophy tes , w hile spores from  re s is ta n t sporang ia  
g ive rise  to  sexua l p la n ts  w hich a re  monoecious. T he 
sexual p la n ts  b ea r m ale a n d  fem ale gam etan g ia  o f 
d ifferen t colour, a n d  th e ir  position  differs in  d ifferent 
species. Crosses w ere m ade  betw een  species differing 
in these  an d  o th e r charac te rs . Segregation  occurs 
a f te r  th e  fo rm atio n  o f re s is ta n t sporang ia , b u t before 
th e  developm en t o f  th e  m a tu re  gam eto p h y te . T he 
sex -determ in ing  m echan ism  is, the re fo re , p h eno typ ic  
in th e  g am eto p h y te .

Linkage Group in the Sweet Pea
T h e  fo u r th  linkage g roup  of th e  sw eet p ea  now  

consists o f five p a irs  o f genes ( R .  C. P u n n e tt ,  J .  
Genetics, 39, 301-308 ; 1940). T he c h a rac te rs  acacia, 
du ll flower, absence  o f flake-m odifier, g labrous, 
p ico tee , to g e th e r fo rm  a  linkage group  of a t  lea s t 
119 cross-over u n its . C. D . D arlin g to n  in  an  append ix
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to  th is  p a p e r  show s th a t  th e  la rg es t tw o chrom osom es 
a re  a b o u t 148 crossing-over u n its  long ; th ere fo re  
th is  linkage group  covers a lm o st th e  w hole o f one of 
th ese  long chrom osom es. A  fu r th e r  a lle lom orph  G" 
h a s  b een  ad d ed  to  th e  flake m u ltip le  a lle lom orph  
series G, G '. G" causes less p ig m en t p ro d u c tio n  
th a n  O'.

Genetics of Wood-Lice
T h e  w oodlouse, A rm a d illiu m  vulgare, is a  fa irly  

easy  an im a l to  re a r  in  cu ltu re  (H . W . H ow ard , 
J .  Genetics, 40, 83-107 ; 1940). Tw o varie ties, red  
a n d  yellow , respective ly , a re  d o m in an t to  th e  com ­
m o n er b lack  a n d  g rey  v a rie ties , w hile tw o  ra re  
varie ties  G a n d  D  a re  d o m in an t a n d  sex-linked. T he 
sex  ra tio s  o f  a  p rogeny  is ra re ly  1 : 1 ; som e broods 
consist on ly  o f m ales o r on ly  of fem ales, w hile o thers  
a re  w eak ly  arrhenogen ic  o r w eak ly  the lygenic . T his 
is d e te rm in ed  b y  th e  fem ale p a re n t. T he a u th o r  
follow s V an d el’s h y p o thesis  th a t  th e  fem ale is th e  
heterozygous sex, a n d  th a t  th e  seg regation  o f th e  
sex  chrom osom es in to  eggs a n d  p o la r bodies is con­
tro lled  b y  th e  cy top lasm . Several w ild  p o p u la tions 
o f A . vulgare w ere found  to  h av e  a n  excess o f fem ales.

Applications of Statistics to Palaeontology
A s a  re su lt o f a  s ta tis tic a l in v es tig a tio n  o f som e 

fre sh w ate r lam ellib ranchs (A n th racom ya) from  th e  
Coal M easures o f S co tland  (Quart. J .  Geol. Soc., 96, 
13-37 ; 1940), D . L e itch  h a s  developed  a  m e th o d  
w hich  m a y  p rove  o f w ide app lica tio n  in  th e  s tu d y  of 
fossil g roups w here a b u n d a n t specim ens a re  availab le  
show ing w ide ranges o f v a ria tio n  in  w hich th e y  
a p p e a r  to  overlap  w ith  com parab le  g roups a t  o th e r 
s tra tig rap h ica l horizons. H e  finds th a t  regression 
equations ca lcu la ted  on  v arious d im ensions o f these  
shells a re  app licab le  to  p rac tic a lly  all th e  m em bers 
o f  th e  g roup  in v es tig a ted , b u t  th a t  a  large p ro p o rtio n  
o f th e  fo rm s from  o th e r horizons do n o t sa tisfy  th e  
equations.

Mechanical Integrity in a Circuit-Breaker
A  p a p e r  on  th e  “M echanical In te g r ity  in  th e  

D esign o f E lec tric a l C ircu it-B reak ers” w as re a d  
before  th e  In s ti tu tio n  o f  E lec tric a l E ng ineers  on 
M ay 8 b y  М. C. H u n te r , o f th e  B ritish  T hom son- 
H o u sto n  Co., L td . E lec tric a l in v es tig a tio n  h a s  been  
ca rr ied  o u t since th e  in cep tio n  o f th e  e lec trica l c ircuit- 
b re a k e r  to  p ro d u ce  in fa llib ility  o f o p era tion , a n d  
m ore p a rtic u la r ly  to  ensure  t h a t  th e  b re a k e r  will 
open  w hen  req u ired  to  do so, regard less o f th e  tim e  
i t  m a y  h av e  rem a in ed  in  a  s ta te  o f  re s t, u n d e r load  
conditions, w ith o u t a tte n tio n . T h ere  a re  m an y  o th e r 
m echan ica l req u irem en ts  to  be  m e t such  as  speed  of 
m ak ing , speed  o f  b reak ing , co n tac t p ressu re  a n d  
co rrec t bu ffering  fo r ab so rp tio n  o f energy  a t  each 
en d  o f th e  s tro k e , b u t  th e  q u a lity  o f ‘open ing  w h en ­
ever ca lled  u p o n ’ is th e  m o s t fu n d a m e n ta l o f a ll. N o 
acce le ra ted  p ro v in g  m e th o d  is av a ilab le  w hich  will 
fu lly  rep lace  th e  n a tu ra l  sequence o f closing th e  
b reak er , leav ing  i t  on  load  for, say , six  m o n th s  an d  
observ ing  th e  re su lt a f te r  tr ip p in g . T he a rran g em en t 
o f p a rts , accelera ting  springs, e tc ., th e re fo re  dem ands 
th a t  th e re  shall ex is t a n  expelling  force w hich  will 
a t  a ll tim es g u a ran tee  th e  opening  o f th e  co n tac ts . 
T he d e te rm in a tio n  o f th e  req u ired  m ag n itu d e  o f th is  
expelling  force is n o t easy , a n d  u lt im a te ly  depends on 
th e  req u ired  degree o f c e r ta in ty  w ith  w hich  th e  
b reak er m u s t open u n d e r th e  m o s t onerous conditions, 
such  as  in a tte n tio n , ru s t,  ‘g lueing  in ’ w ith  h e a t, 
s ligh t freezing o f th e  co n tac ts , m isa lignm ent, co n tac t

roughness due to  w ear, co n tac t erosion, e tc . The 
req u ired  va lue  m a y  be  considered to  be in  th e  n a tu re  
of a  ‘fa c to r o f sa fe ty ’, o r b e tte r  a  ‘fac to r o f assu rance’. 
T his te rm  is u sed  in  connexion w ith  b o th  th e  b reak er 
m echanism  an d  th e  .operating  m echanism . The 
a u th o r , b y  m eans o f cu rves a n d  calculations, shows 
how  ap p ro x im a te  va lues o f th is  assu rance  fac to r can 
be o b ta in ed  w hich  w ould  be o f va lue  in  p ractice.

Precision Measurements in the Hydrogen Spectrum
A m o n g  th e  fu n d am en ta l ap p lica tions o f q u an tu m  

th e o ry  to  a tom ic  sp ec tra  a re  th e  q u a n tita t iv e  ca lcu la­
tio n  o f  th e  R y d b erg  co n s tan t in  te rm s  o f  e, h, c, e tc ., 
a n d  th e  p red ic tio n  o f th e  fine s tru c tu re  o f th e  B alm er 
lines. T he la t te r , as ca lcu la ted  from  th e  re la tiv istic  
w ave-m echanics o f  D irac , is th e  sam e in  separa tion  
a n d  in ten s ity  d is tr ib u tio n  as th a t  g iven b y  th e  old 
th e o ry  o f Som m erfeld. J .  W . D rin k w ater, S ir Owen 
R ich a rd so n  a n d  W . E . W illiam s (Proc. R oy. Soc., 
A ,  174, 164) h ave  in v es tig a ted  th e  w ave-leng ths and  
s tru c tu re s  o f th e  а -lines o f hydrogen  an d  deu terium , 
u sin g  th e  reflecting  echelon o f W illiam s, w hich is for 
th is  pu rpose  a  new  a n d  ad v an tageous spectroscopic 
techn ique . T he source o f  lig h t w as a  discharge tu b e  
cooled in  liqu id  a ir . T he va lue  o f e/m  for th e  electron 
ca lcu la ted  from  th e  w ave-leng ths is in  good ag ree­
m en t w ith  recen t m easu rem en ts on free electrons. 
T h is rem oves a  suspicion th a t  th e re  w as a  sy stem atic  
difference betw een  ‘spectroscop ic’ a n d  ‘free e lec tron ’ 
va lues o f  th is  ra tio . T he sep a ra tio n  a n d  in tensities 
o f  th e  fine s tru c tu re  com ponents w ere in  sa tisfac to ry  
ag reem en t w ith  th e  th eo ry . T he lim it to  th e  accuracy  
o f  th is  te s t  w as ap p a re n tly  se t b y  a  background  of 
th e  hyd rogen  m olecu lar spectrum .

Energy in the Solar Ultra-Violet
A  r e p o r t  o f five y ea rs  w ork  a t  th e  M ount W ilson 

O b se rv a to ry  on  th e  energy  d is trib u tio n  in  th e  u l t r a ­
v io le t so la r sp ec tru m  h as recen tly  been  published  b y  
E . P e t t i t  (A strophys. J . ,  91, 159 ; 1940). The 
observa tions differ from  th e  a u th o r’s prev ious w ork 
a t  T ucson , A rizona, in  be ing  on th e  rad ia tio n  from  th e  
cen tre  o f th e  d isk , r a th e r  th a n  on  in teg ra ted  sun ligh t. 
T he  lig h t w as fed  from  an  alum inized s idero sta t 
m irro r th ro u g h  a  double  q u a rtz  m onochrom ato r on 
to  a  vacu u m  therm op ile , th e  second s lit o f th e  m ono­
ch ro m a to r be ing  m ad e  a d ju s tab le  so as to  pass 100 A. 
o f  th e  sp ec tru m  a t  a ll w ave-lengths. T he resu lts , 
reduced  to  no a tm o sp h ere  b y  transm ission  coefficients 
w hich ag ree  well w ith  those  o f th e  Sm ithsonian  
observers, y ie ld  sp ec tra l energy  cu rves sim ilar to  
those  o b ta in ed  a t  T ucson  : th e  in ten s ity  d rops by 
50 p e r  c en t be tw een  4000 A . a n d  3800 A ., rem ains 
n ea rly  c o n s ta n t to  3250 A ., a n d  th e n  falls a t  a  linear 
r a te  w ith  w ave-leng th  to  a  v e ry  low va lu e  a t  2920 A. 
To e lim ina te  so fa r  as possib le th e  effect o f F raunho fer 
line ab so rp tio n , au x ilia ry  energy-curves w ere o b ­
ta in e d  w ith  a  2 1 -ft. concave g ra tin g  m onochrom ato r 
u sed  in  co n ju n c tio n  w ith  a  photocell. B y  sketch ing  
in  th e  co n tin u u m  b e tw een  th e  lines on  such  traces, 
coefficients w ere derived  b y  w hich th e  therm oelectric  
cu rv e  could  be  reduced  to  one re fe rring  to  th e  con­
tin u u m . E v e n  so, how ever, th is  cu rve  show s m ost o f 
th e  p rev iously  n o ted  depressions in  th e  u ltra-v io le t, 
a n d  is s till fa r  rem oved  from  th a t  o f a  b lack  body. 
T he  ab so rp tio n  sp ec tru m  o f Os, w hich h as form ed 
th e  su b jec t o f a  special lab o ra to ry  investiga tion , is 
show n to  be  insufficient to  accoun t en tire ly  fo r the  
fo rm  o f th e  curve, a n d  its  d ep a rtu re s  from  th e  b lack  - 
bo d y  ty p e  a re  to  be  reg ard ed  as real.
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RECENT ADVANCES IN MARINE BIOLOGY
By D r. N . B. E a l e s

r  I^U IE  recen tly  pub lished  Jo u rn a l o f  th e  M arine 
A Biological A ssociation contains n in e teen  p apers  

on biological sub jec ts, a n d  th e  re p o r t o f th e  Council 
for th e  y ea r 1938.* T he re p o r t records th e  b eq u est 
to  th e  A ssociation o f £6,500, in s tru m en ts , books an d  
a p p a ra tu s  u n d er th e  will o f  th e  la te  E . T . B row ne. 
A research  room  h as been  n am ed  th e  B row ne 
M em orial R oom , an d  will con ta in  fu rn itu re  from  
Mr. B row ne’s lab o ra to ry  a n d  h is va luab le  reference 
lib ra ry  on C œ len tera ta . T he  new  c o n stan t te m p e ra ­
tu re  room s a re  in  use a n d  o th e r im provem en ts h ave  
been  m ade  in  th e  build ings, especially  in  accom m oda­
tion  for research  w orkers.

Six pap ers  record  ecological investiga tions. P . 
H a rtle y  gives a n  accoun t o f th e  tu c k -n e t fishery  on 
th e  fine m u d  o f  th e  T a m a r an d  L y n h er estuaries. 
The n e t w as u sed  a t  m o n th ly  in te rv a ls  for tw o years  
in  th e  S a ltash  a rea , a n d  th e  estu arin e  fishes, th e ir  
food, m ig ra tion  an d  frequency  d is tr ib u tio n  a re  
described. M ost o f th e  fish go to  th e  sea to  spaw n. 
C ollateral invasions o f co rm oran ts, jellyfish a n d  
cephalopods seriously im p a ir th e  va lue  o f th e  
fishing.

A. Milne, in  th e  fo u r th  o f h is  s tud ies on  th e  ecology 
of th e  T a m a r e s tu a ry , deals w ith  th e  fau n a  an d  flora 
o f floating buoys. W eeds a t ta c h  them selves in  con­
siderable n u m b ers  a n d  com pete  w ith  m ussels fo r a  
site. Sessile an im als a re  to  be expected , b u t  isopods, 
am phipods, crabs, w orm s an d  echinoderm s live in  th e  
crevices. A s th e  re su lt o f p e rm an en t subm ergence, 
how ever, som e li tto ra l species can n o t su rv ive , for 
exam ple, Littorina littorea. T he  e x te n t o f estuarine  
p en e tra tio n  w as s tud ied .

J .  Colm an su rveyed  th e  w ell-know n collecting a rea  
know n as C hurch R eef, W em b u ry  B ay , a n d  exam ined  
th e  in v e rteb ra te  fau n a  in  re la tio n  to  e igh t species o f 
seaw eed. H e  records 35 an im a l species new  to  th e  
P ly m o u th  F a u n a  L ist, o u t o f a  to ta l  o f  177. T here  
a re  su rp ris ing  omissions, fo r exam ple, Obelia geni- 
culata, T ec tib ranchs a n d  N u d ib ranchs , a n d  th e  
com pound T un ica tes D idem num  asperum  a n d  D . 
m aculom m  on  th e  L am in a ria  ho ld fasts . A  large 
num ber o f P o lychæ tes w as found . A  com parison 
o f  te r re s tr ia l a n d  m arine  faunas elicits th e  fac t th a t  
th e  m arin e  fau n a  is th e  denser o f th e  tw o. Ascophyl- 
lum  nodosum, w ith  its  ep iphy te  P olysiphonia lanosa, 
houses th e  g rea te s t n u m b er o f indiv iduals.

C. R ees stu d ied  th e  ecology o f a  m u d  fla t in  th e  
C ardiff a rea , b y  m eans o f ho rizon ta l an d  vertica l 
sam ples. T he m icrofauna a n d  th e  chem ical an d  
physical fac to rs o f th e  w a te r w ere in vestiga ted  an d  
a  q u an tita tiv e  su rvey  o f th e  m acro- a n d  m icro -fauna 
w ere a ttem p ted . T he in te rac tions o f th e  observed  
phenom ena a re  discussed.

H . B . Moore, in  h is second p a p e r  on th e  biology 
o f Littorina  littorea, m ade  a  su rv ey  o f th e  zonation  
o f th is species in  five localities in  th e  P ly m o u th  a rea  
an d  one on th e  island  o f Skye. U nab le  to  endu re  
co n stan t im m ersion, th is  species h as a  defin ite low er 
lim it ; i t  does n o t ex ten d  below  low -w ater springs 
a n d  is m ost a b u n d a n t a t  m ean  low w a te r o f th e  n eap  
tides. T he u p p er lim it varies w ith  th e  locality  an d

* Journal o fthe  Marine Biological Association o fthe  United Kingdom, 
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algal g row th , b u t  th e  m olluscs req u ire  w e ttin g  b y  
th e  sea ev ery  tid e , a n d  do n o t reach  above h igh  
w a te r  neaps. Y oung  ind iv iduals occur n e a r  th e  
u p p e r lim it, th e  la rg e s t n e a r  th e  low est levels. 
G. Spooner a n d  H . B . M oore, in  th e ir  s ix th  p ap e r 
on  th e  in te r t id a l m uds o f th e  T a m a r e s tu a ry , reco rd  
th e  m acro fauna . Q u a n tita tiv e  sam ples w ere  ta k e n  
an d  p ro v id ed  d a ta  reg a rd in g  p o p u la tio n  d ensity , 
u p -riv e r p e n e tra tio n  a n d  v e rtic a l d is tr ib u tio n . T he 
effects o f w a te r  cu rren ts  a t  low tid e  levels on  p o p u la ­
tio n  a n d  th e  zonation  o f c e rta in  species w ere also 
s tud ied . T h is fau n a  supplies food fo r fishes b ro u g h t 
in  b y  th e  flood tid e  an d  for w ad ing  a n d  shore b ird s 
du ring  th e  ebb  tid e  period . T he p a p e r  is profusely  
illu s tra ted  w ith  g rap h s a n d  d is tr ib u tio n  ch a rts .

T here  a re  th re e  p ap e rs  dealing  w ith  life-histories.
E . H . M yers w orked  on  th e  life-cycle o f  fou r species 
o f th e  fo ram in ife ran  D iscorbis. Since th e  flagellate 
s tage  occurs w ith in  th e  te s t, i t  is possible to  dem on­
s t ra te  th e  p ro d u c tio n  o f  ‘zoospores’ b y  crush ing . I n
D . patelliform is  250-300 triflagella te  zoospores—  
m ore  co rrec tly  g am etes— are  fo rm ed  w ith in  one 
shell. A t th is  period , how ever, tw o o r m ore  in d i­
v iduals u n ite  to  fo rm  m u ltip le  te s ts , each  p a rtic ip a n t 
being a  m ononuclea te  m egalosphere. A fte r fe rtiliza ­
tio n  o f th e  g am etes m u ltin u c lea te  m icrospheric  
ind iv iduals w ith  tw o o r th ree  cham bers a re  fo rm ed 
w ith in  th e  m egalospheric te s t,  a n d  each undergoes a  
sexual rep ro d u c tio n  to  fo rm  m ononuclea te  m egalo ­
spheric  ind iv iduals again . T he  com plete  life-cycle 
can  b e  com pleted  in  ju s t  over 64 days.

M arie L ebou r ad d s to  h e r va luab le  researches on  
th e  la rv a l stages o f C rustacea  a n  acco u n t o f  th e  
larvæ  o f th e  P andalidæ . F . Gross h a s  tw o  p ap ers  
dealing  w ith  th e  life-h isto ry  an d  osm otic re la tio n s of 
th e  d ia to m  D ity lu m  brightwelli.

C ontribu tions o f a  b iochem ical a n d  physiological 
n a tu re  include a  s tu d y  o f th e  n itrogenous a n d  p hos­
pho rus req u irem en ts  o f p h y to p lan k to n , a n d  th e  
in tensifica tion  o f th e ir  g row th  ra te  b y  chem ical 
m eans b y  H . H a rv ey , o f th e  phosphorus a n d  iron  
req u irem en ts  o f tw o species o f  S ag itta  b y  R . J .  
H arriso n , a n d  on th e  average  ob liq u ity  o f illum ina­
tio n  u n d e r w a te r  b y  W . A tk in s a n d  H . Poole. T hey  
describe a  cub ica l p h o to m e te r fo r ob ta in in g  th e ir  
resu lts .

T he  v a ria tio n  in  th e  ty p e  o f inh e ritan ce  show n b y  
echinoid  h y b rid s  in  d iffe ren t y ea rs  led  S. H ô rs tad iu s  
to  s tu d y  crosses betw een  Psam m echinus m iliaris  $ 
(Z  ty p e  from  th e  shore a n d  S  ty p e  from  th e  E d d y - 
stone) a n d  E ch inus esculentus <?. I t  is rem ark ab le  
th a t  d u rin g  1909-11 th e  in h e ritan ce  w as m a te rn a l, 
in  1912 i t  w as p a te rn a l, w hile in  1932 i t  w as m ixed . 
T he effects o f te m p e ra tu re , p H  a n d  sa lin ity  a re  d is­
cussed, b u t  no defin ite cause fo r th e  difference w as 
estab lished .

T h ere  a re  th re e  investiga tions on  su b jec ts  o f 
econom ic im p o rtan ce . F . S. R ussell con tinues h is 
reco rds o f  th e  seasonal ab u n d an ce  o f  young  fish, 
a lth o u g h  u n fo rtu n a te ly , ow ing to  th e  W ar, th e  record  
fo r 1939 stops a t  th e  end  o f A ugust. P rev ious reco rds 
show  th a t  th e  la s t fou r m o n th s o f  th e  y e a r  a re  
negligible, since th e  ea rlie r m o n th s cover fu lly  th e  
period  o f p roduc tion . T he 1939 resu lts  a re  th e  w o rst
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since th e  s lum p  y e a r  o f 1924, d esp ite  th e  fa c t th a t  
no  change in  th e  p la n k to n  w as no ted . J .  H . O rton  
re p o r ts  on th e  o y ste r beds o f th e  F a l E s tu a ry . O n 
th e  b an k s  th e  beds a re  in  poor condition , largely  
ow ing to  d ir ty  culch. O verg row th  o f sponges a n d  
L ith o th am n io n  is a  troub lesom e fac to r. I n  th e  river, 
cond itions a re  b e t te r  a n d  i t  is suggested  th a t  clean 
cu lch  from  th is  reg ion  shou ld  be  sp read  over th e  
b an k s  ev e ry  J u n e  to  ass is t in  recovery . Crepidula  
fo m ica ta  h a s  n o t ap p ea red  in  th e  a rea . T he ex p e ri­
m e n ta l re a r in g  o f o y ste r la rvæ  over five seasons a t  
P o r t  E r in  Biological S ta tio n  p rov ides th e  m a te ria l 
fo r a  len g th y  re p o r t b y  J .  M. B ruce, M argery  K n ig h t 
a n d  M ary  P a rk e . T h is im p o r ta n t p iece o f w ork  deals

chiefly w ith  th e  food supp ly  of th e  larvæ , an d  the 
cu ltiv a tio n  o f algal zooids accep tab le  to  them . I t  is 
in  som e respects su p p lem en ta ry  to  H . A. Cole’s 
w ork  on  th e  biological a n d  physical conditions 
affecting  o y ste r cu ltu re  a t  Conway. Six flagellate 
organ ism s w ere ev en tu a lly  Chosen an d  cu ltiv a ted  and  
w ere fed  to  th e  veliger larvæ  u n d e r stab ilized  b io­
physica l conditions, e ith e r sep a ra te ly  or m ixed. The 
m o s t successful w ere those  labelled  H  a n d  I ,  greenish 
yellow  or golden brow n  flagellates 3-6  u- in  d iam eter. 
U sing  th e m  as food, m ore th a n  90 p e r  cen t o f th e  
larvæ  se ttled  a s  sp a t. T he a d a p ta tio n  o f th e  experi­
m e n ta l resu lts  to  com m ercial p rac tice  is th e  n ex t 
p rob lem  to  be solved.

LARGE-SCREEN TELEVISION PROJECTION

T H E  ap p lica tion  o f te lev ision  h a s  so fa r been  
re s tr ic te d  b y  th e  d ifficulty  o f ob ta in in g  received 

p ic tu res  com parab le  in  size a n d  b righ tness w ith  those 
p ro d u ced  b y  th e  c inem atog raph , w h e th e r u sed  in  th e  
hom e o r in  p laces o f pub lic  en te r ta in m en t. C on­
sid e ra tio n  o f th e  m a tte r  leads to  th e  conclusion th a t  
th is  ob jec tive  is un like ly  to  be  ach ieved  u n ti l  i t  is 
p rac ticab le  to  ap p ly  th e  p rincip les o f  op tica l p ro ­
jec tio n  o f th e  p ic tu res , u sing  a  s ta n d a rd  fo rm  o f ligh t 
source o f a  m ag n itu d e  su itab le  fo r th e  size o f p ic tu re  
requ ired .

I n  a n  a rtic le  pub lished  in  th e  F eb ru a ry -M arch  issue 
o f  Electronics and  Television and  Short-W ave World, 
D r. A . H . R o sen th a l describes a  new  elec tronic device 
b y  m eans o f w hich  such  p ro jec tio n  m a y  b e  realized , 
w ith o u t th e  d isad v an tag es accom pany ing  th e  use  o f 
a n  in te rm ed ia te  film  on  w hich  th e  p ic tu re  is first 
recorded  pho to g rap h ica lly  a n d  th e n  p ro jec ted  in  th e  
u su a l m an n er. T he  p rincip le  o f th e  device is based  
u p o n  th e  d iscovery  b y  E . G oldstein  in  1894, th a t  
c e r ta in  m a te ria ls , n o rm ally  tra n sp a re n t to  v isib le 
ligh t, becom e coloured, th a t  is, m ore o r less opaque, 
w hen  th e y  a re  su b jec ted  to  b o m b a rd m e n t b y  ca thode 
rays . E x am p les  o f such  m a te ria ls  a re  th e  halides o f 
th e  a lkaline  e a r th  group , a n d  p o tassiu m  chloride h as 
been  u sed  in  th e  ap p lica tio n  o f  th is  d iscovery  to  
te lev is ion  recep tion .

I n  th e  in s tru m e n t developed  b y  D r. R osen tha l, 
w hich he  te rm s  a  ‘S k ia tro n ’, th e  screen  o f th e  ca thode- 
ra y  receiv ing  tu b e  is rep laced  b y  a  p la te  o f po tassium  
ch loride c ry s ta ls , m o u n ted  be tw een  tw o light- 
tr a n s p a re n t e lectrodes. As th e  p la te  is scanned  in

th e  n o rm al m an n e r b y  th e  beam  o f electrons, an  
opaque  dep o sit is p roduced , th e  den sity  o f w hich is 
everyw here  p ro p o rtio n a l to  th e  in s tan taneous in ­
te n s ity  o f th e  beam . T he screen th u s  carries during  
each  fram e  period  a  com plete  qu asi-s ta tio n a ry  
p ic tu re , w hich  m a y  b e  p ro jec ted  op tica lly  in  a  m anner 
s im ilar to  th a t  em ployed  w ith  a  c inem atog raph  film. 
T he opaque  deposit is rem oved  b y  th e  app lica tion  of 
a  s te a d y  elec tric  field  betw een  th e  electrodes p laced  
on  e ith e r side o f th e  c ry s ta l, th e  speed  o f ob lite ra tion  
increasing  w ith  th e  field  s tre n g th  an d  also w ith  
increase o f  te m p e ra tu re  o f th e  c ry s ta l.

I n  th e  in s tru m e n t u n d e r developm ent, th e  m ag­
n itu d es  o f th ese  q u an titie s  a re  chosen so th a t  th e  
‘p ic tu re ’ deposits  a re  rem oved  in  th e  in te rv a l betw een 
successive scannings. O wing to  th e  fac t th a t  th e  
p ic tu re  being  p ro jec ted  is q u asi-s ta tio n a ry , as com ­
p a re d  w ith  th e  con tinuously  v a ry in g  one produced  
on th e  fluorescen t screen  o f th e  u su a l ca thode-ray  
tu b e , th e  p ic tu re  rep e titio n  frequency  u sed  in  the  
‘S k ia tro n ’ can  be  reduced  to  a  va lue  ju s t  sufficient to  
avo id  flicker. I f  th is  a d v an ta g e  is su b s ta n tia te d  in 
p rac tice , th e  effective b a n d  o f rad io  frequencies re ­
q u ired  b y  th e  te lev ision  tr a n sm itte r  w ill be  reduced.

I n  th e  a rtic le  re fe rred  to , D r. R o sen th a l illu s tra tes 
a n  a rran g em en t o f using  th ree  o f these  special tubes 
fo r rep ro d u c tio n  o f coloured p ic tu res. E a c h  cathode- 
ra y  tu b e  w ith  its  special c ry s ta l screen  an d  a  su itab le  
lig h t filte r ope ra te s  a t  one o f each o f th e  th ree  
p r im a ry  colours used, a n d  th e  illum ination  is p ro ­
jec ted  d irec tly  th ro u g h  th e  th re e  screens in  succession 
to  o b ta in  th e  co loured re su lta n t p ic tu re .

PROBLEMS OF EVACUATION

T H E  re p o r t o f an  in q u iry , w hich  h a s  been  pu rsu ed  
b y  th e  D e p a r tm e n t o f Social Science o f th e  

U n iv e rs ity  o f L iverpool, financed  b y  a  g ra n t fro m  th e  
C h aritiesF und  o f theL iverpool Council o f Social Service, 
in to  p rob lem s o f ev acu a tio n  h a s  now  b een  pu b lish ed  
u n d e r th e  t i t le  “ O ur W a rtim e  G uests— O p p o rtu n ity  or 
M enace”  (L iverpool : U n iv e rs ity  o f L iverpoo l P ress. 
L o n d o n  : H o d d e r a n d  S to u g h to n , L td ., 6d. n e t) . I t  
em phasizes th e  im p o rtan ce  of a  d e te rm in ed  effort to  
p ro fit a s  m u ch  as  possib le from  th e  m is tak es  of w h a t 
m a y  p ro v e  to  b e  only  th e  f irs t o f a  series o f ev acu a tio n  
schem es. L ike th e  in te rim  re p o r t, w hich  d e a lt w ith  
th e  ev acu a ted  a reas , th e  p re sen t re p o r t is b ased  on

house-to-house v is iting , th is  tim e  in  th e  reception  
a reas . T he re su lts  o f th ese  412 in te rv iew s lead  to  th e  
reassu rin g  conclusion th a t  th e  ev acu a tio n  schem e, 
d esp ite  its  v o lu n ta ry  basis , h a s  n o t en tire ly  broken  
dow n. T he m a jo rity  o f th e  h o sts  beh av ed  sp lend id ly  
a n d  succeeded  in  m ak in g  th e  ch ild ren  en tru s ted  to 
th e m  h a p p y . M any  o f th e  p a re n ts  co -operated  to  th e  
b e s t  o f th e ir  ab ilities .

T h a t  th e  schem e w as n o t a  com plete  success was 
due  to  fa u lty  o rgan iza tion  in  th e  b ille ting  of d irty , 
v erm inous a n d  en u re tic  ch ild ren  ; th e  rem oval of 
ch ild ren  from  th e ir  b ille ts  b y  p a re n ts  on th e  im pulse 
o f  th e  m o m en t ; th e  unw illingness o f som e hosts to
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accep t th e  h eav y  e x tra  w ork  a n d  su rren d er o f th e ir  
freedom  involved ; a n d  th e  influencing o f public  
opin ion ag a in s t th e  schem e b y  th o se  w ho d id  n o t 
wish to  co-operate. M oreover, th o se  w ho believed  
th e  schem e w as w orkable  d id  n o t express them selves 
s trong ly  enough, a n d  no  cen tra l a u th o r ity  w as 
ap p o in ted  in  recep tion  a reas  to  deal w ith  th e  prob lem s 
w hich arose, to  give a  lead  to  p a re n ts  a n d  h o sts  w ho 
w ere u n ce rta in  in  th e ir  a t t itu d e  a n d  to  u n d e rta k e  
ac tive  p ro p ag an d a  to  influence pub lic  opinion in  
favour o f th e  schem e. Such a  c e n tra l a u th o r ity  in  
each d is tr ic t re ad y  to  offer advice on a ll difficult 
p roblem s, p a rticu la rly  psychological ones o f b e ­
hav iour, could un d o u b ted ly  h ave  sm oothed  o u t m an y  
o f th e  difficulties a n d  led  to  th e  ch ild ren  rem ain ing  
in  th e  safe a reas . So fa r  a s  th e re  h av e  been  b re a k ­
dow ns in  th e  schem e, th e  ad m in is tra tiv e  m ach inery  
w ould ap p e a r  to  be  a t  fa u lt ra th e r  th a n  a n y  fu n d a ­
m en ta l w eakness in  th e  ties  w hich b in d  our com m un ity  
together, o r absence o f pub lic  sp ir it  on  th e  p a r t  o f 
hosts o r p a re n ts  o f ev acu a ted  ch ild ren . I f  th e  
au th o rities  concerned h a d  u sed  th e  serv ices o f tu to rs  
qualified in  m edical psychology o r ca rr ied  o u t a  sh o r t

resea rch  before  th e  schem e w as d raw n  up , m a n y  
m is tak es  w ould  h av e  b een  avoided .

T he  re p o r t also stresses  th e  possib ility  o f basing  
ac tio n  on  p rec ise  know ledge w ith  th e  developm ent 
o f social psychology. I t  d irec ts  a t te n tio n  to  th e  need  
fo r ex ten d e d  re sea rch  on  enuresis  a n d  its  tre a tm e n t, 
th e  w id esp read  ex is tence  of w hich  w as ind ica ted  in  
th e  in q u iry . T he schem e also d em o n s tra ted  th a t  th e  
genera l s ta n d a rd s  o f cleanliness a n d  hyg iene  leave 
m uch  to  be  desired , a n d  th e  ap p rec ia tio n  o f th e  va lue  
o f ed u ca tio n  is m u ch  low er in  a  c e r ta in  group  o f th e  
p o p u la tio n  th a n  m ig h t h av e  b een  supposed . M uch 
could be  done to  co rrec t th is  a tt i tu d e  b y  s tre n g th e n ­
ing  th e  school m ed ical serv ice, a n d  th e  use  of new  
m ean s of ed u ca tio n  a n d  p ro p ag an d a .

I n  re g a rd  to  th e  ap p o rtio n m en t o f responsib ility  
fo r in d iv id u a l fa ilu res, th e  in q u iry  show ed th a t  60 p e r 
c e n t o f th e  p a re n ts  w ere to  b lam e  fo r ta k in g  th e ir  
ch ild ren  hom e w ith o u t ju stifiab le  cause, 30 p e r  c en t 
o f th e  h o s ts  se n t th e  ch ild ren  aw ay  because  th e y  
d id  n o t w ish  to  co -opera te  a n d  on ly  10 p e r  c en t o f 
th e  ch ild ren  re tu rn e d  because  th e y  w ere ill-behaved 
o r fre ttin g .

LIMITATION OF TRANSFORMER NOISE

TR A N SFO R M E R S a re  p a rtic u la r ly  su ited  for 
outside use in  ou tside d is tr ib u tio n  o f e lec tric ity , 

owing to  th e  fac ility  w ith  w hich  th e y  can  be  in s ta lled  
an d  th e  saving effected, b u t  if  th e y  a re  a  nu isance  to  
dwellers in  th e ir  neighbourhood , som eth ing  h a s  to  be 
done im m edia te ly  to  suppress th e ir  noise. N oise 
p reven tion  is a m a tte r  for co -operative investiga tion , 
an d  th is w as th e  reason  w hy  th e  E lec trica l R esearch  
A ssociation (E .R .A .) fo rm ed a  co m m ittee  in  1934, 
composed o f gas, e lectric  a n d  w a te r  engineers, u n d e r 
th e  chairm ansh ip  o f P ro f. В . О. K a p p , to  consider 
th e  best m eans o f e lim inating  th is  troub le . D efin ite 
con tribu tions h av e  been  m ade  to  ou r know ledge b y  
th is com m ittee, a n d  b y  p apers  a n d  discussions on  th e  
subject co n tr ib u ted  to  th e  engineering  societies. 
An in te resting  p ap e r on  th e  lim ita tio n  o f t r a n s ­
form er noise w as c o n tr ib u ted  to  th e  In s titu tio n  of 
E lec trica l E ngineers on M arch 28, th e  a u th o rs  be ing
B. G. C hurcher a n d  A. J .  K ing , o f  th e  M etropolitan- 
V ickers E lec trica l Co., L td .

Before considering  m eans fo r reducing  noise to  
allow able p roportions, we shou ld  be ab le  to  de term ine  
its  va lue  b o th  as regard s q u a n ti ty  an d  q u a lity . In  
th e  case o f tran sfo rm ers , th e  la t te r  is n o t so im p o rta n t 
as in  th e  case o f som e k inds o f m ach inery  in  w hich 
th e  sound  varies in  p itch . N evertheless, th e  a n n o y ­
ance w hich can  be caused by  tran sfo rm er h u m  is v e ry  
real.

I t  is ax iom atic  th a t  troub le  should, if  possible, 
be e lim inated  a t  its  source. T he au th o rs  a n d  those 
w ho took p a r t  in  th e  discussion on  th e ir  p ap e r 
show ed th e re  is very  litt le  to  be gained  b y  a lte rin g  
th e  design of transfo rm ers w ith in  perm issib le com ­
m ercial lim its . D r. Swaffield h as recen tly  show n 
th a t  th e  m ain  cause o f tran sfo rm er noise is m ag n e to ­
stric tion , th a t  is, v ib ra tio n  due to  change in  len g th  
and  in  th e  a rea  o f th e  core th a t  occur to g e th e r, u n d e r 
th e  influence o f th e  im pressed  m agnetic  field. T he 
old idea th a t  tig h ten in g  core b o lts  a n d  clam ping 
could effect appreciab le  im provem ent h as  been 
show n to  be w rong. A tte m p ts  to  lim it th e  effects o f

m ag n e to -stric tion  b y  reducing  th e  d en sity  o f  th e  
m agnetic  flux y ield  on ly  v e ry  slig h t re lie f a t  a  g rea t 
cost.

T he Electrical Review  o f A pril 5 gives a  good 
illu s tra tio n  o f th e  m a te ria l va lues o f th e  s tu d y  th a t  
h as been  expended  on th is  sub jec t. W hen  th e
75,000 k v a . tran sfo rm ers w ere in s ta lled  a t  F u lh a m  
Pow er S ta tio n  ab o u t th re e  a n d  a  h a lf  years  ago, a ll 
m eans w ere ta k e n  to  av o id  being a  cause o f offence. 
T he tran sfo rm ers  w ere ru n  a t  a  low  flux  d en sity  
a n d  th e  ta n k s  re s te d  on  ru b b e r pads. E ach  t r a n s ­
fo rm er w as housed  in  a  b rick  cham ber w ith o u t 
openings. T h is la s t p recau tio n  w as p ro b ab ly  m uch  
th e  m ost effective.

M any th in k  th a t  efforts to  o b ta in  a  silen t t r a n s ­
fo rm er w ill p ro b ab ly  be fru itless. A tte n u a tio n  o f 
unavo idab le  sound  offers th e  m ost p rom ising  field o f 
a tta c k . H ence th e  au th o rs  p u t  fo rw ard , a s  a  less 
costly  a lte rn a tiv e  to  brick ing-in , w here conditions 
w ould  o therw ise m ake  th a t  necessary , a  schem e o f 
b arrie rs  w ith in  a  la rger ta n k  w hich  w ould  abso rb  
b o th  rad ia l an d  lo n g itud ina l sound  w aves. E v en  
a p a r t  from  th e  d o m in an t considera tion  o f  th e  b a c k ­
g round  level o f noise, a lm ost ev ery  case h as to  be 
considered on its  m erits . D istance  a n d  s tru c tu re  o f 
th e  su rround ing  houses a re  p rin c ip a l fac to rs, b u t 
even  here  resonance som etim es gives rise to  curious 
phenom ena.

T he first n eed  ap p ears  to  be  to  secure a  s ta n d a rd  
a tte n u a tio n  accep tab le  in  o rd in a ry  conditions, an d  
th e n  to  p rov ide  m eans to  p red ic t w ith  c e r ta in ty  th e  
a d d itio n a l a t te n u a tio n  req u ired  to  m eet th e  p ecu lia ri­
ties  o f  local c ircum stances. I n  ad d itio n , th e  es tab lish ­
m en t o f noise-levels reg a rd ed  as to le rab le  w ould  be 
helpfu l, i f  on ly  because (since psychology  en te rs  in to  
th e  eq ua tion ) ob jec tion  to  c o n s titu te d  s tan d a rd s  
w ould  ap p ea r unreasonab le . I t  m ay  be  fa ir ly  c la im ed 
th a t  research  on  p re sen t lines au g u rs  w ell fo r an  
econom ical so lu tion  o f  th e  noise p rob lem , w ith o u t 
d ep a rtin g  from  th e  w ell-estab lished  p rincip les o f 
tran sfo rm er design.



SEVENTY YEARS AGO
N ature, vol. 2, June 30, 1870 

Natural Science at the Royal Academy
I n  a n  a rtic le  u n d e r th is  t i t le  b y  J o h n  B re tt ,  som e 

suggestions a re  m ad e  a s  to  th e  sp ir it in  w hich th e  
s tu d e n t o f  science shou ld  p a y  a  v is it to  th e  R o y a l 
A cadem y, a n d  a t  th e  sam e tim e  th e re  a re  som e 
sh rew d  cu ts  a t  th e  a r t is t  fra te rn ity .

“T he  cen tra l m o tiv e  o f  fine a r t  m a y  be  m ost 
co m p ac tly  expressed  b y  th e  sim ple w ord  b eau ty . . . . 
Go to  th e  A cadem y to  seek fo r i t .  D o n o t expect 
m u ch  o f i t  ; fo r am o n g s t th e  fo u r o r five h u n d re d  
essay ists  on  can v as th e re  rep resen ted , a  good m any , 
p e rh ap s  m ore th a n  h a lf  o f th em , w ould  rep u d ia te  
th a t  fu n d am en ta l p rin c ip le .” T he s tu d e n t o f science 
shou ld  ta k e  h is  b e a u ty  in  sm all doses, a n d  en jo y  i t  
free ly  in  h is ow n w ay . T hen  he  shou ld  exam ine th e  
p ic tu re s  an a ly tica lly , to  see w h e th e r a n y  exam ple  of 
b e a u ty  depends on  a  v io la tio n  o f th e  law s o f N a tu re  ; 
“w h e th e r he  h a s  com e across a  lovely  m o n s te r” . 
F in a lly , he  m u s t rem em b er th a t  a r t ,  in  E n g lan d , is 
in  its  in fancy .

“ W h a t is th e  m o ra l o f a ll th is  ? S im ply  th a t  th e  
scientific m en  p a y  too  li t t le  a t te n tio n  to  th e  b ro ad e r 
asp ec ts  o f  th e  v isib le w orld  ; w hile th e  a r t is ts  on 
th e ir  p a r t  p ass  b y  th e  c lear fo u n ta in  o f n a tu ra l 
b e a u ty , a n d  co n te n t them selves w ith  d ream ily  
s ipp ing  lukew arm  w a te r  from  th e  co rroded  vessels 
o f  th e ir  fo re fa th e rs  ; th e  one group  of doers s tan d in g  
a p a r t  from  th e  o th e r  ; w hereas, if  e ith e r w ould  go 
to  school w ith  th e  o th e r , th e y  w ould , in  m y  opinion, 
each  s tim u la te  a n d  a id  th e  labours o f th e  o th e r , a n d  
d iv ide  be tw een  th e m  a  fa r  la rger sh a re  o f th e  spoils 
o f th e  w o rld .”

England to India Cable Completed
T he com pletion  o f th e  deep-sea cab le  betw een  

F a lm o u th  a n d  B o m b ay  w as ce le b ra ted  on  J u n e  23 
b y  a n  e n te r ta in m e n t g iven  b y  M r. P en d er, ch a irm an  
o f th e  B ritish -In d ia n  S ubm arine  T e leg raph  C om pany, 
a t  w h ich  ro y a l ty  largely  ass is ted . C o m plim en tary  
m essages w ere ex changed  be tw een  th e  V iceroy of 
In d ia  a n d  th e  P re s id e n t o f  th e  U n ite d  S ta te s , th e  
d is tan ce  o f 8,442 m iles be in g  accom plished  in  fo r ty  
m in u tes . T h is is th e  f irs t in s tan ce  o f d ire c t te leg raph ic  
co m m un ica tion  be tw een  In d ia  a n d  A m erica . O th e r 
m essages w ere d isp a tch ed , inc lud ing  one from  th e  
P rin ce  o f  W ales to  th e  V iceroy, w h ich  p re sen ted  “ th e  
com ic side” o f  te leg rap h y  ; th o u g h  d isp a tch ed  soon 
a f te r  tw elve  a t  n ig h t, a n d  on ly  n in e  m in u te s  on  its  
w ay , i t  reach ed  L o rd  M ayo a t  five in  th e  m orn ing , 
w hen  h is lo rd sh ip  w as, n a tu ra lly  enough , fa s t asleep. 
“W h a t w ill be  th e  re su lt w hen  th e  e a r th  is com pletely  
g ird ed  b y  a  te leg raph ic  cable , a n d  a  m essage is sen t 
to  th e  an tip o d es  ? T he q u es tio n  b e tw een  n ig h t an d  
d a y  w ill be ex p an d ed  to  one be tw een  to -d a y  an d  
to -m orrow , to  say  n o th in g  o f y e s te rd a y .”

1030

T h e  opening  p o rtio n  of a  p a p e r  b y  D r. H . C harlton  
B astian , F .R .S ., e n ti tle d  “ F a c ts  a n d  R eason ing  
concern ing  th e  H eterogeneous E v o lu tio n  o f  L iv ing  
T h in g s” ap p ea rs . T h is p a p e r  w as orig inally  p rep a red  
fo r th e  R o y a l Society , b u t  w hen  D r. C harlton  
B a s tia n  fo u n d  th a t  a n  even ing  could  n o t be a llo tte d  
to  its  read in g  a n d  discussion , he  su b m itte d  i t  to  
N a t u r e  fo r im m ed ia te  pub lica tio n . T he  a u th o r  
describes h is ex p erim en ta l ev idence fo r sp o n tan eo u s  
genera tion  o f organism s.
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UNIVERSITY EVENTS
L o n d o n .— T he follow ing degrees have  been  con­

fe rred  : D .Sc. on  Miss P hy llis  A. C lapham  (London 
School o f H ygiene an d  T ropica l M edicine) ; Mr. J .  G. 
D av is (U n iv e rsity  College) ; M r. A. A. M iller (U ni­
v e rs ity  College) ; M r. М. C. V yvyan , a  recognized 
te ac h e r a t  E a s t  M ailing R esearch  S ta tio n  ; D .Sc. 
(.Engineering) on  M r. H . G. T ay lo r (Im peria l College 
o f  Science a n d  T echnology an d  B a tte rsea  P olytechnic).

APPOINTMENTS VACANT
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 — The Principal, Technical 

College, Gainsborough, Lincs. (Ju ly  5).
A s s is t a n t  L e c t u r e r  i n  B o t a n y —The Registrar, University 

M anchester, 13.

REPORTS AND OTHER 
PUBLICATIONS

(not included in  the monthly Books Supplement)

Great Britain and Ireland
Philosophical Transactions of the  Royal Society o f London. Series 

A : M athem atical and  Physical Sciences. No. 796, Vol. 238 : Relaxa­
tion  Methods applied to  Engineering Problems, 5 : Conformai Trans­
formation of a  Region in  Plane Space. By R. W. G. Gandy and R. V. 
Southwell. Pp. 453-476. 3s. bd. No. 797, Vol. 238 : Tides in Oceans 
bounded by  Meridians, 4 : Series Solutions in term s of Angular W idth 
of Ocean, 5 : Solutions by  use of F inite Differences ; Semidiurnal 
Tides. By A. T. Doodson. Pp. 477-512. 5s. 6d. No. 798, Vol. 238 : 
Theory o f the  Vibrations of the Sodium Chloride Lattice. By Dr.
E . W. Kellerman. Pp. 513-548. 6e. 6d. (London : Cambridge 
University Press.) [36

Carnegie United Kingdom Trust. Twenty-sixth Annual Report, 
1939. Pp. vi +  45. (D unferm line: Carnegie United Kingdom 
T rust.) [36

Other Countries
Proceedings of the  United States N ational Museum. Vol. 88, No. 

3079 : R eport on Certain Groups of Neuropteroid Insects from 
Szechwan, China. By N athan Banks. Pp. 173-220. Vol. 88, No. 
3088 : The Ichneumon-Flies of the Subfamily Neorhacodinae, with 
Descriptions of a  New Genus and  Three New Species. By R. A. 
Cushman. Pp . 523-528. (W ashington, D.C. : Government Printing 
Office.) [315

United States D epartm ent o f the In terio r : Office o f Education. 
Bulletin, 1939, No. 5 : Bibliography of Research Studies in Education, 
1937-1938. By R u th  A. Gray. Pp. xv  +  400. (W ashington, D.C. : 
Government Prin ting  Office.) 35 cents. [315

American Philosophical Society. Year Book 1939. Pp. 494. (Phila­
delphia : American Philosophical Society.) [315 

U.S. D epartm ent o f the  In te rio r : Office of Education. Bulletin, 
1939, No. 8 : Public E ducation in the  Panam a Canal Zone. By 
K atherine M. Cook. Pp. v +  64. (W ashington, D.C. : Government 
Prin ting  Office.) 15 cents. [36 

Im perial College of Tropic Agriculture : Low Temperature Re­
search Station. Memoir No. 4: Studies in Tropical Fruits, 6 : A 
Prelim inary Consideration o f 1 he Solubility of Gases in relation to 
Respiration. By E. R . Leonard. Pp. 825-844. Memoir No. 15 : P re­
lim inary Observations on the  Refrigerated Gas Storage of Gros Michel 
Bananas. By C. W. W ardlaw. Pp. 44. (Trinidad : Im perial College 
o f Tropical Agriculture.) [36 

Illinois Biological Monographs. Vol. 17, No. 3 : The Branchiob- 
dellidae (Oligochaeta) o f N orth American Crayfishes. By Clarence 
Jam es Goodnight. Pp. 75. (Urbana, 111. : University of Illinois Press.) 
1 dollar. [36 

Field Museum o f N atural History. R eport Series, Vol. 12, No. 1 : 
Annual R eport o f the  D irector to  the  Board of Trustees for the Year 
1939. (Publication 468.) Pp. 173+12 plates. (Chicago: Field Museum 
o f N atural H istory.) 1 dollar. [36

Catalogues
Photographic Pioneers. Pp . 20. (London : Burroughs Wellcome 

and  Co.)
The Microid Gas Generator. (GT.1298.) Pp. 2. The Microid Lever 

Balance. (GT. 1299.) Pp. 4. The G.L.C. Constant Volume Gas Analysis 
A pparatus. (GT. 1302.) Pp. 4. Streamlined H ydrom eters. (GT. 1303.) 
Pp. 4. ‘Pyrex’ Sintered Glassware. Pp. 8. (London : Griffin and 
Tatlock, Ltd.)

A Catalogue of Miscellaneous Books. (No. 649.) Pp. 66. (London: 
Francis Edwards, Ltd.)

A Catalogue o f R are and  Im portan t Works on B otany and H orti­
culture. (No. 575.) Pp. 24. (London : Bernard Quaritch, Ltd.)

Clarification and  Sterilisation. (Publication No. 366.) Pp. 12. 
(London : A. Gallenkamp and  Co., Ltd.)

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

Incorporating the business of Astronom ical Instrum ents and Observatory Equipm ent 
h itherto  carried on by Messrs. Cooke, Troughton & Simms, Ltd., o f York

OPTICAL WORKS WALKER GATE 
NEW CASTLE-ON-TYNE

Contractors for

COMPLETE OBSERVATORY EQUIPMENT

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

South Africa.

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 Dom es 
Rising Floors, etc.

I.P.S. P-2468

Л.В. assured his life with 
the “Old Equitable” in 1863 
for £500 payable with profits 
at his death. When he died 
in 1939 th e  S o c ie ty  paid  
£2,537, or over 5 times the 
sum assured.

The Equitable Life 
Assurance Society

(founded 1762)

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

No shareholders No commission

INDICATORS 
FOR pH VALUES

The British Drug Houses have made a 
special study of indicators for the 
colorimetric determination of hydrogen ion 
concentrations. The B.D.H. Universal 
Indicator with its wide range is useful 
for rapid determinations ofthe approximate 
pH of solutions. Other mixed indicators 
with clearly marked colour changes at 
different pH values are also available.

B.D.H. indicators are issued in the solid 
form, and also in solutions prepared in 
accordance with the formulas of Sorensen, 
Clark and Lubs and other authorities.

Further particulars will 
gladly be sent on request

THE BRITISH DRUG HOUSES LTD. 
GRAHAM STREET LONDON N.l
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OFFICIAL ANNOUNCEMENTS

M ANCHESTER M UNICIPAL 
COLLEGE OF TECHNOLOGY

Principal: J . E. MYERS, O.B.E., D.Sc. (Manchester), A.I.C.
DEGREE COURSES Ш TECHNOLOGY

The Prospectus of University Courses gives particulars of the courses 
leading to the Manchester University Degrees (B.Sc.Tech., M.Sc.Tech., 
and Ph.D.) and Certificates in the Faculty of Technology, in the fol­
lowing Departments:
MECHANICAL ENGINEERING 

(Professor H. Wright Baker, D.Sc., M.I.Mech.E., M.I.A.E.) 
ELECTRICAL ENGINEERING 

(Professor J . Hollingworth, M.A., D.Sc., M.Sc.Tech., F.C.G.I., 
M.I.E.E.)

MUNICIPAL ENGINEERING 
(R. J . Cornish, M.Sc., A.M.Inst.C.E., A.M.I.Mech.E., A.M.I.Struct.E.,

F.R.San.I.)
APPLIED CHEMISTRY, including General Chemical Technology, 

Metallurgy, and Assaying, Fermentation Processes (including Brew­
ing), Electro-Chemistry, Colouring Matters, Foodstuffs, Fuels, and 
Chemical Engineering.

(Professor J . Kenner, D.Sc., Ph.D., F.R.S.)
TEXTILE CHEMISTRY (Bleaching, Dyeing, Printing and Finishing; 

Paper Manufacture)
(F. Scholefield, M.Sc., F.I.C., F.T.I.)

TEXTILE TECHNOLOGY 
(Professor W. E. Morton, M.Sc.Tech., F.T.I.)

BUILDING 
(W. B. McKAY, M.Sc.Tech., M.I.Struct.E.)

INDUSTRIAL ADMINISTRATION (Post Graduate Certificate Course) 
(K. G. Fenelon, M.A., Ph.D.)
The prospectuses of Part-time Courses give particulars of evening 

courses in Engineering, Mathematics, and Physics, leading to the ex­
ternal degrees of London University in Engineering and Science. 
MATHEMATICS DEPARTMENT 

(F. Bowman, M.A., M.Sc.Tech.)
PHYSICS DEPARTMENT 

(W. H. Taylor, Ph.D., D.Sc.)
Prospectuses will be forwarded on application to the Registrar, Col­

lege of Technology, Manchester, 1 .

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.

BENGER RESEARCH FELLOW SHIP
Applications are invited for a Benger Research Fellowship of the 

value of /300 p.a. tenable for 2 years at a selected University. Higher 
emolument may be paid to an exceptionally qualified candidate. 
Candidates should possess an Honours Degree in Chemistry and 
research experience in biochemistry, preferably with proteolytic 
enzymes. The work will consist of investigation into war-time food 
problems.

Applications, together with a statement of academic career, copies 
of two recent testimonials and reprints of any published work, should 
be sent to the Chief Chemist, Benger’s Food Limited, Holmes Chapel, 
Cheshire, by July 10.

UNIVERSITY OF SYDNEY
Applications are invited for Chair of Obstetrics. Salary /2,000 per 

annum. Duties commence December 1 , 1940. Further particulars 
from the Secretary, Universities Bureau of the British Empire, 88a 
Gower Street, London, W .C.l. Applications to be sent by September 
30 to the Registrar, The University of Sydney, New South Wales.

Scientific Intelligence Service* Reports and bibliographies 
of scientific literature—from a single abstract to a complete mono­
graph. Current reports. Bibliographical researches. Any language. 
Accuracy and completeness. Chemistry, Biochemistry, Physics, Geo­
logy, Botany, Biology.—LEWKOWITSCH BIBLIOGRAPHICAL 
BUREAU, Bara House, Barn Hill, Wembley Park, Middx.; ARN 3956

Secretarial Service. Specialists in the typing
of Scientific Manuscripts, 53 Palatine Road, MANCHESTER 20.

Science in the USSR. Special articles in July
“RUSSIA TO-DAY.” Subscription rate: 3s. per annum.— 
RUSSIA TO-DAY (S.D.) 8 Red Lion Square, London, W.C.l.

“NATURE” Advertisement Rates

Ł s. d.
Page . 8 8 0
Half-page . 4 8 0
Quarter-page . 2 6 0
Eighth-page . 1 4 0
Sixteenth-page . 12 6

S p ecia l r a te s  fo r  S er ie s  upon  application

T. G. SCOTT & SON, LTD. 

63 Ludgate Hill, London, E.C.4
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MICROSCOPICAL 
PREPARATIONS

We are the principal makers in 
England and have been engaged 
in the work for nearly 40 years,
— over 30,000 in stock. —

An abridged list of slides in 
frequent demand is now avail­
able, post free. New prepara­
tions are always being added to 
our collection. Special work 

undertaken.

FLATTERS & GARNETT Ltd.
309 Oxford Road Manchester, 13

L ab o ra to rie s  and W o rk s  : Fallowfield

NEWLY RE-DESIGNED
“JA C K S O N -B L O U N T ”

S E R IE S  OF

METALLURGICAL M IC R O S C O P E S
T h e  m ost e ffic ie n t stan d s  av a ila b le  for 
b o th  V isua l and  P h o to g rap h ic  stud y  
of M e ta ls  an d  o th e r  O p aq u e  S u rface s .

L is t  free  on , request

JAMES SWIFT & SON, Ltd.
M a kers  o f  the highest grade 
M icroscopes a n d  Accessories

SI Tottenham Court Road 
LONDON, W .l, ENGLAND

The Last of our  
Extra High Power  

PRISMATIC 
POCKET TELESCOPES!
10x30 52/6 15x38 65/- each 
12x30 57/6 20x40 80/- c a se
LIMITED STO CK  O F  BINO CU LARS FROM 65/- 

Large  Selection of Second-hand M icroscopes
Note name & address :

BROADHURST, CLARKSON & CO. LTD
63 Farringdon R O A D , London, E .C .I
(3 m inu tes fro m  F a rrin g d o n  S tre e t  M e tro . S ta tion )

SLIT-SIEVE 
BUCHNER 
FUNNELS

Made under licence by 
Court Order— Patent No. 423307

G L A S S  SL IT -SIE V E  BU CH N ER  
FUNNELS and FILTER FLASKS con­
nected by means of interchangeable 
ground glass joints provide the per­
fect filtering assembly.

ф  Plane surface of slit-sieve 
ensures the close fitting of 
the filter paper.

À  All parts fully transparen t 
to facilitate cleaning.

À  No c o n t a m i n a t i o n  f r o m  
unseen  residues from pre­
vious experim ents.

T N o c o n t a m i n a t i o n  f r o m  
rubber bungs.

ф  No time w asted  in  boring 
rubber bungs.

Quickfit & Quartz Ltd. invite your 
enquiries for all-glass laboratory 
filtering apparatus.

QUICKF1T & QUARTZ LTD
“ T R I P L E X "  W O R K S ,  K IN G 'S  N O R T O N ,  B IR M IN G H A M , 30

London Office: I Albemarle St., London, W .l Phone: Reg8l7l

UICKFIT
LABORATORY GLASSWARE WITH STANDARD 
INTERCHANGEABLE GROUND GLASS JOINTS
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‘Technico’
SINTERED FILTRATION APPARATUS

British Made
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------ BECK------
A U T O M A T I C  R O T A R Y

MICROTOME
E very  S c i e n c e  D e p a r t m e n t  

can a fford  
T H I S  P O L A R O I D *  K I T

W e are now able to offer 
sintered glassware of high 
resistance glass manu­
factured in our own works.

A large variety of items are 
available and we shall be 
glad to send full particulars 
if you will kindly write and 
apply for—

Publication No. 366

The design of this microtome, combined with the sim­
plicity of operation, renders it an ideal instrument for 
routine work. It can quickly be set up to cut perfect 
uniform series of sections. Rigid construction allows the 
cutting to be carried out at the highest possible speed. 

Descriptive pam phlet forwarded on application

R. & j .  B E C K  LTD.
69 M O R T IM ER  S T R E E T ,  L O N D O N ,  W .l
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The Polaroid Kit No. 326 offers 
every science and physics 
department the most economi­
cal means of demonstrating the 
principles and applications of 
polarized light. I t is so low in 
price that even the modestly 
equipped school or college can 
afford it.
The kit contains a special frame, 
in which Polaroid discs and 
specimens are inserted, making 
a simple polariscope which may 
be passed around the class.

While extremely sim­
ple, the kit provides 
some of the most color­
ful and significant dem­
onstrations in the en­
tire field of physics— 
extinction of light by 
crossed polarizers, po­

larization of light by 
reflection, the principle 
of Polaroid illumina­
tion, and many others. 
Including discs : $10. 
Write Div. 8 for free 
instruction book and 
catalogue.
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