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An English Folk Museum.

THE discussion on folk museums which took 
place in the Anthropological Section of the 

British Association at the recent Bristol meeting 
was singularly opportune. Following within a 
week or two on Mr. Lansbury’s announcement of 
the appointment of a committee representing the 
Office of Works and the Board of Education to 
consider the question of the institution of such a 
museum in London, it furnished the occasion for 
educating public opinion on the nature and scope of 
the folk museum as it presents itself to those who 
have this matter at heart; at the same time it set 
out the grounds upon which the plea of urgency 
is held to justify such a proposal at a time when 
the financial conditions in Great Britain are any
thing but favourable to an undertaking of this kind.

The communication from Sir Henry Miers with 
which the discussion opened, and from which we 
print extracts elsewhere in this issue, was an admir
ably lucid and comprehensive survey of the situa
tion in regard to folk museums both in England and 
on the Continent. After defining what he under
stood by a folk museum and briefly describing the 
various types of collection which may be brought 
within the definition, he pointed out that the pro
posal to set up a folk museum for England is by no 
means new. On many occasions during the last 
twenty years or more, the formation of a national 
folk museum has been urged with some insistency. 
Nothing has been done. A number of museums 
now include collections of folk material of varying 
size and importance for scientific study ; but there 
is nothing which can be regarded as in the nature of 
a national collection.

With the issue of the Report of the Commission 
on National Museums and Galleries, the situation 
has changed. It is the definite recommendation of 
the Report that a folk museum for England should 
be established, and it even goes so far as to suggest 
two possible sites—the Botanic Society’s grounds 
in Regent’s Park, soon to be vacated, and Chiswick 
House. The recommendation has brought to a 
focus the efforts of those who for so long have seen 
the desirability—perhaps it would not be too much 
to say the necessity—of action in this direction 
before it is too late. In consequence, the Folk 
Museum Committee of the Royal Anthropological 
Institute, strengthened by the co-operation of the 
Royal Society, the British Association, the Folk-Lore 
Society, the Royal Society of Arts, and the Museums 
Association, has carried matters to a point at which 
a specific proposal is under official consideration.
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Now that the question has reached this stage, 
there are certain considerations which should be 
kept to the fore. First and foremost, there is the 
matter of urgency. This emerges clearly when the 
nature and scope of the proposed museum are taken 
into account. It is suggested that in the main it 
should be of the open-air type, such as that at 
Skansen, the prototype of all existing open-air 
museums. The museum will confine itself to the 
arts and crafts, the surroundings and accompani
ments of the daily life in past ages of the peasant 
and artisan—what is generally, if inaccurately, 
called the working class population. It is con
sidered, and quite rightly, that the life and culture 
of the middle and upper classes is adequately illus
trated already in other institutions. An essential 
feature of the proposed museum, however, is that 
this material should be exhibited in its natural 
surroundings—the appropriate setting of the actual 
houses, the humbler buildings and cottages, of the 
different periods of English domestic architecture in 
which it was used, each article of furniture in its 
appropriate room, each implement, each utensil, in 
its proper place, as if ready to hand.

Barns and other outbuildings of the farm, the 
smith’s forge, wind- and water-mill, and other 
material accompaniments of the social and economic 
life of the English village, must be included to fill 
in the picture. The maypole on the village green, 
and possibly the holy well, will illustrate other sides 
of country life, even perhaps on occasion to be sup
plemented by the performance of folk- and country 
dances. On the other hand, for purposes of instruc
tion, as well as of display and safety, a number of 
objects will have to be exhibited in an annexe in 
conditions more nearly approaching those of the 
ordinary museum. In this additional building also 
might be housed such administrative offices as are 
required.

It is scarcely necessary to enlarge upon the nature 
of the objects which should and could be brought 
together in such a collection, or to dwell upon their 
value from a scientific and educational point of view 
in illustrating the culture and character of the 
English people in the past. It should be realised, 
however, and that very clearly, that the oppor
tunity for forming such a collection is growing less 
and less almost day by day. Those who know the 
rural districts of England will have seen here and 
there obsolete implements and domestic appliances, 
sometimes carefully cherished by those who have 
known their use in their youth, sometimes still in 
use by the conservative. In one agricultural dis
trict the wooden plough is still considered the only 
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type suited to the soil; the old-fashioned Devon- 
shire labourer sometimes carries his mid-day cider 
in a wooden firkin : in another remote district rare 
examples of the solid-wheel cart and old-fashioned 
wash-tub are carefully preserved. But whether 
now still in use or carefully preserved, sooner or 
later they will all be consigned to the dust-heap as 
the older generation and its memories die away, 
unless they are rescued by a kinder fate. Countless 
objects of priceless value for the study of English 
culture have vanished this way in the past; and 
unless some effort is made it will be too late to save 
even a part of what remains.

The spread of education and the standardisation 
of implements, utensils, and domestic appliances 
generally in modern industrial and economic con
ditions are tending with increasing rapidity to 
eliminate all that is individual and characteristic in 
the humbler arts and crafts. Especially is this the 
case with the rural dwelling with all that it can tell 
us of the past and inits local peculiarities—a very real 
product of its environment, eloquent of the different 
types of soil and landscape to be seen in England. 
These buildings, however, are rapidly disappearing 
before improved sanitation and the erection of model 
dwellings by local authorities as well as the urbanisa
tion of the countryside. A folk museum would 
scarcely be fulfilling its function if it afforded an 
incentive to further work of destruction in order to 
provide housing for its collections. Unfortunately, 
there can be no question that ample provision will 
be made for its needs without any effort on its 
own part. Indeed, it should serve to save a few 
of the buildings which are now, or soon will be, con
demned and beyond any other hope of preservation. 
Although the number of buildings of which the 
museum will be able to make use is limited, if only 
on account of space, it may yet serve on occasion 
to supplement the great work which is being done 
by the Royal Society of Arts for the preservation 
of characteristic dwelling-houses throughout the 
country.

Nor does it follow that the institution of a 
national museum should preclude the development 
of local folk museums and collections of folk- 
material. Indeed, the Anthropological Section, 
stimulated by Sir Henry Miers’ account of what 
is being done in Sweden and elsewhere in this 
direction, urged the delegates of the corresponding 
societies of the British Association at Bristol to 
use their best endeavours to promote museums of 
this type in their respective localities.

Sir Henry Miers referred both specifically and by 
implication to the question of a site. Upon this
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point much of considerable moment may be said. 
It is abundantly clear that a museum of the type 
suggested requires a considerable area for its 
effective display. The buildings cannot be dotted 
about indiscriminately all over the site. They 
should be arranged in something approaching the 
normal relation of buildings in an English village. 
On the other hand, any incongruity in period and 
style should be obviated by siting or by screening. 
The area available must therefore be considerable. 
A minimum of fourteen acres is suggested ; but 
Skansen has sixty acres.

As regards situation, if the museum is to serve 
any effective scientific and educative purpose, 
obviously it must be readily accessible. It should 
be in or near some big centre of population. This 
immediately rules out such a suggestion as the 
Forest of Dean, which had something to be said 
in its favour on other grounds. Chiswick House has 
the advantage of being within easy reach of central 
London; but, unfortunately, the grounds are largely 
given up to sports and the amount of land avail
able is inadequate. It has the additional dis
advantage that the buildings in which a part 
of the collections would have to be displayed are 
very definitely ‘ period ’ buildings and of a type 
which would be incongruous with a folk collection.

It is generally agreed that London is the most 
appropriate centre for an English national museum, 
but here, if Chiswick House be ruled out for reasons 
mentioned above, at present only two proposals 
have come under consideration. Of these, one is 
that a site should be obtained adjacent to the 
Zoological Society’s new grounds at Whipsnade. 
The distance—some thirty miles from London—is 
not so great an objection as might at first be thought. 
With the improved facilities for transport which are 
promised, Whipsnade will not be difficult of access. 
Further, the folk museum might count on the visits 
of a considerable proportion of those who come to the 
Zoological Society’s grounds. Apart from the set
ting it would provide, however, Whipsnade cannot 
vie with the advantages of the grounds in Regent’s 
Park. The area of the Royal Botanic Society’s site is 
eighteen acres, and greater than could be obtained at 
Whipsnade except at a prohibitive cost; St. John’s 
Podge, a fine house adjoining, is available for pur
poses of the smaller exhibits and administration, and 
provision could be made for the continuation of the 
research work which is now being carried on in the 
gardens. If Mr. Lansbury’s desire is that the Royal 
Parks should be of lasting benefit to the population 
at large, could any purpose more fitting be found 
than a museum of the people for the people ?
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Quantum Theory.
(1) Introduction d V etude de la mecanique ondulatoire. 

Par Louis de Broglie. Pp. xvi+292. (Paris: 
Hermann et Cie, 1930.) 85 francs.

(2) Einjuhrung in die Wellenmechanik. Von Prof. 
Louis de Broglie. Ubersetzt von Rudolf Peierls. 
Pp. iv+221. (Leipzig : Akademische Verlags- 
gesellschaft m.b.H., 1929.) 13-80 gold marks.

(3) Recueil d’exposes sur les ondes et corpuscules.
Par Louis de Broglie. Pp. 81. (Paris : Her
mann et Cie, 1930.) 20 francs.

(4) Quantum Mechanics. By Prof. Edward U. 
Condon and Dr. Philip M. Morse. (International 
Series in Physics.) Pp. xiii + 250. (New York : 
McGraw-Hill Book Co., Inc.; London: McGraw- 
Hill Publishing Co., Ltd., 1929.) 15s. net.

(5) Elementare Quantenmechanik. (Zweiter Band 
der Vorlesungen fiber Atommechanik.) Von 
Prof. Dr. Max Born und Prof. Dr. Pascual Jordan. 
(Struktur der Materie in Einzeldarstellungen, 
herausgegeben von M. Born und J. Franck, 
Band 9.) Pp. xi + 434. (Berlin : Julius Springer, 
1930.) 28 gold marks.

(6) La nouvelle mecanique des quanta. Par George 
Birtwistle. Traduction augmentee de 4 appen
dices par les traducteurs : M. Ponte et Y. Rocard. 
(Collection de monographies scientifiques etran- 
geres publiee sous la direction de G. Juvet, 
No. 13.) Pp. vi+333. (Paris: Albert Blan
chard, 1929.) 75 francs.

(7) L’ancienne et la nouvelle theorie des quanta. 
Par Prof. Eugene Bloch. (Cours de physique 
thdorique de la Faculte des Sciences de Paris.) 
Pp. iv+417. (Paris: Hermann et Cie, 1930.) 
90 francs.

(8) Atoms, Molecules and Quanta. By Dr. Arthur 
Edward Ruark and Dr. Harold Clayton Urey. 
(International Series in Physics.) Pp. xvii + 790. 
(New York: McGraw-Hill Book Co., Inc. ; 
London: McGraw-Hill Publishing Co., Ltd., 
1930.) 35s. net.
T is now five years since Heisenberg made the 

great advance in atomic theory by the intro
duction of non-commutative algebra, and a few 
months less since Schrodinger gave the mathe
matical form to the undulatory conceptions of de 
Broglie. At first the progress was so rapid that 
if anyone had been rash enough to compose a book, 
it would have been obsolete before it was in type, 
but during the last year or so there has been a lull 
in the developments. The consequence is a whole 
crop of books written by a number of authorities on 
the subject, some of which are reviewed here.
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Before describing the details of these works, it is 

of some interest to consider what different types 
of presentation are possible. There is first the 
historical. This is probably the easiest to write, 
since the succession of the discoveries must always 
provide a possible order of treatment, even though 
it may later turn out to have been an illogical one ; 
it is also a form that is acceptable to those who 
have themselves lived through the developments, 
since it serves to give them pleasant reminiscences 
of dead theories. On the other hand, there is a 
suggestion in this treatment of what we may read 
in many industrial reports, that “ much capital has 
been sunk in the present process, and the directors 
do not consider that it would be profitable to 
scrap the existing machinery, even though more 
economical processes are already in existence 
The historical method also has the disadvantage of 
tending to upset the proportions. If it is followed 
here, it suggests that the quantum mechanics is a 
small addendum to the theory of spectra, whereas 
in fact the theory of spectra should occupy about 
the same position in quantum mechanics that 
planetary theory does in ordinary mechanics.

For the next generation there can be little doubt 
that it is no longer profitable to follow the historical 
method closely. What is wanted is something 
like the dynamical text-books, which enunciate the 
laws of Newton, without preceding them by an 
elaborate explanation of Galileo’s experiments. 
There are still two choices open, according to where 
in the theory the emphasis is placed, whether on 
waves or on particles. This is a matter of taste, 
not of logic, and there will probably always be 
adherents of both sides. But we may perhaps 
discriminate between the tastes by an analogy from 
dynamics. Do we regard as the ultimate fact of 
dynamicsthat a particle’s accelerationis proportional 
to the applied force, or that a dynamical system is 
a continually unfolding infinitesimal contact trans
formation ? This is certainly an exaggeration of 
the distinction (and is perhaps a confession of 
partisanship on the part of the reviewer), but some 
writers do appear content to work out the relation 
of the new mechanics to classical Hamiltonian 
dynamics and leave it at that, whereas others make 
the attempt to get down to more primitive prin
ciples like those of Newton. Since atomic dynamics 
ought to be more primitive than molar dynamics, 
this last would seem to be the right policy, and the 
chief objection against it is that Newton’s First 
Law must be replaced by a law expressing diffrac
tion, rather a sophisticated idea to take as an axiom. 
So all we can say is that Nature itself offers us as 

starting-point the choice between two sophisticated 
ideas, that of diffraction and that of non-commuta- 
tive multiplication, and everyone must choose for 
himself which he prefers.

(1) and (2) are respectively the French and 
German editions of the work of L. de Broglie, and 
they naturally follow the line of his own work and 
place the emphasis on the waves. The book begins 
with his well-known relativistic arguments and then 
passes on to Hamilton’s association of dynamics 
with optics. There is then a good description of 
the general characters of waves, leading up to 
Schrodinger’s equation. A special feature is the 
detailed working out of the separate behaviour of 
amplitude and phase, a separation that is not of 
much use in the actual discussion of problems, but 
helps in explaining the relation of the new mechanics 
to the old. The book then deals with electron 
diffraction and so proceeds to more complicated 
problems. A few actual cases are solved, but for 
the most part the work is devoted to an explanation 
of principles, including criticisms of those which 
have been tried and found wanting. The index 
shows that there are only two references to the 
word matrix—truly a striking difference from some 
of the other books under review. A novice would 
scarcely be able to start work on quantum problems 
without supplementing the present work by other 
reading, but he will gain insight into the wave 
aspects, and this will be a great help to him in 
getting a true, and not merely a technical, under
standing of the subject.

(3) is a collection of five articles and addresses 
by the same author. They are of a semi-popular 
character, and are a pleasant and instructive ex
position of his general outlook on the foundations 
of atomic physics.

(4) The work by Condon and Morse is much more 
of a text-book. It has the admirable quality of 
making the subject look simple and straight
forward, and does not, like many other works, 
envelop it in an air of subtle mystery. After a 
general introduction it establishes Schrodinger’s 
equation and works out a large number of ex
amples connected with the spectra of atoms 
and molecules. Towards the end it explains the 
conceptions associated with matrices ; this part 
is perhaps not quite so satisfactory, as it pre
sents the theory in an earlier form and one which 
has not been found the best. We may also make 
another small criticism ; it is rather surprising to 
find electron diffraction discussed in the very last 
pages of the book instead of the first. But these 
are minor defects, and, on the principle that the
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learner' wants much practice rather than much 
philosophy, the book can be strongly recommended 
as one which will give, a very good working know
ledge of the quantum theory.

(5) is a sequel to Born’s well-known book on 
atomic mechanics. As such it is naturally concerned 
with the modifications of classical dynamics neces
sary in order to include the quantum theory, and 
indeed there is no mention at all of the wave 
equations. As an essay in how far can be gone 
without the use of partial differential equations it 
is brilliant, and contains full discussions of many 
problems which have not been given elsewhere, but 
as an exposition of the content of the quantum 
theory it must be judged a failure. We may even 
quarrel with the first word on the title-page, for to 
call the work “ Elementare Quantenmechanik ” is 
to give a very exaggerated idea of the difficulty 
of the other branches of the subject. The self
denying ordinance which has excluded wave 
equations severely limits the book’s scope, for all 
continuous spectra are barred, and even the radial 
quantisation of the hydrogen atom is a very trouble
some business, which can only be done by Pauli’s 
method, a brilliant piece of work but one which 
can safely now be forgotten. In short, the only 
atomic problems that can be treated really well are 
those depending on the principle of angular momen
tum. But the book is to be followed by another 
part in which the wave methods are to be developed; 
this should redress the balance, and we can only 
regret that the two distinguished authors could not 
have issued both volumes together.

(6) is the French translation of Birtwistle’s well- 
known book, which has already been noticed in the 
columns of Nature (Oct. 6, 1928, p. 527). There 
are four appendices, added by the translators, on 
such things as the magnetic electron and the theory 
of metals.

(7) Prof. E. Bloch has issued in book form an 
excellent series of lectures on recent physics. It 
follows the historical sequence and traverses the 
whole field of recent experiments and theories, 
photoelectric effect, radiation, periodic* table, and 
so on. It then turns to the new mechanics and 
covers the whole subject, again in historical 
sequence. It does not go so deeply into the matter 
as do the works previously noticed, but in view of 
the considerable space devoted to the description 
°f experiments, that was not to be expected. It 
Stakes an admirable introduction to the whole of 
atomic physics.
. (8) Messrs. Ruark and Urey’s book, as its title 
amplies, has a rather different purpose. Whereas

No. 3180, Vol. 126]

561

the others stand for a new general dynamics, this 
is like a new astronomical dynamics, because its 
central interest is the structure of atoms and 
spectra. Two-thirds of the book is concerned 
with the old quantum theory, which still remains 
the most convenient way of summarising atomic 
structure, especially now that it is quite free from 
the confusion that used to arise in connexion with 
the exact values of some of the quantum numbers. 
This is excellent, and the only regret we may feel 
is that the authors could not find room for such 
things as a fuller description of Hund’s theory of 
the ground states of atoms. The last part of the 
book is devoted to the new mechanics, and though 
it is perfectly sound it seems a little out of place ; 
it is almost as though the Hamiltonian transforma
tion theory were first introduced as an appendix 
to a book on the planets. But no doubt something 
of the kind was inevitable, for at the time of writing 
there was no book available from which this part 
of the argument could be quoted.

It will be seen that the new orientation of our 
physical ideas has led to a great variety of opinions 
as to what are the most important parts of the 
theory. There is no reviewer whose personal 
opinion would agree with all of them, but neverthe
less they are all to be welcomed. Only so, by a 
synthesis of the conflicting opinions, can we hope 
to arrive at a universally acceptable view of the 
new dynamics. . C. G. D.

More Antarctic Meteorology.
British Antarctic Expedition, 1907-1909. Reports 

on the Scientific Investigations. Meteorology. By 
Dr. Edward Kitson. Pp. 188. (Melbourne : 
Council for Scientific and Industrial Research 5 
London : Official Secretary, Australia House, 
n.d.) 8s..

HE Australian Department of Scientific and 
Industrial Research has earned the thanks of

the scientific world for its action in rescuing, dis
cussing, and publishing the meteorological results of 
Sir Ernest Shackleton’s Antarctic Expedition of 
1907-9. The Department was led to this good 
deed by the report of a committee hi 1927 to the 
effect that “ first-class scientific work by Australian 
investigators was sometimes in danger of being lost 
to subsequent workers owing to the impossibility of 
securing its publication”. Why the records kept 
so conscientiously and so laboriously on the Nimrod, 
at Cape Royds, and on the magnetic pole and south 
pole journeys, have hitherto remained undivulged 
(save for brief summaries in “ The Heart of the 

p 1
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Antarctic ”), is not clearly explained. They appear 
to have been left in Australia or New Zealand on the 
return of the expedition, and we are glad that the 
participation as observers of Shackleton’s Australian 
associates has made it possible for their government 
at last to publish the results. We are grateful to Sir 
Edgeworth David, of Sydney, and to Sir Joseph 
Kinsey, of Christchurch, N.Z., for their acknow
ledged share in enabling Dr. Kitson to prepare the 
observations for publication and to show the bearing 
of the expedition’s results on the meteorology of the 
Antarctic region and of the southern hemisphere.

This Dr. Kitson has done with the skill and care 
to be expected from the director of the New Zealand 
Meteorological Service, equipped as he is for the task 
by a lifelong experience of Australian meteorology. 
The delay of twenty years in publication deprived 
Dr. G. C, Simpson of much important information 
which would have facilitated his great work on the 
meteorology of Scott’s last expedition; but, on the 
other hand, it has enabled Dr. Kitson to make use of 
that work and of the labours of Meinardus on the 
observations of the Gauss expedition, thus focusing 
attention on the problems dealt with by those 
masters of meteorology.

The period covered by the observations at the 
land station at Cape Royds on M'Murdo Sound was 
from March 1908 to February 1909, midway in time 
between the Discovery and the Terra Nova expedi
tions in the same region. The data are set forth in 
tables of hourly value of temperature and two- 
hourly values of pressure, wind, and clouds. Tem
peratures are given to whole degrees Fahrenheit, a 
sensible saving of space, for fractions of a degree 
are meaningless on spirit thermometers read in 
the conditions of Antarctic observing. Humidity 
observations, accumulated hourly with infinite 
trouble, have only been summarised in monthly 
means, the manifold uncertainties of wet-bulb 
readings below the freezing point not justifying the 
labour of detailed discussion.

It was natural for Dr. Kitson to discuss his results 
with particular reference to Dr. Simpson’s great 
memoir, and the new data have suggested more than 
a few frank criticisms of the earlier discussion, to 
some of which there may possibly be occasion for 
rejoinders. Dr. Kitson considers that his data 
throw doubt on the reality of the diurnal variation 
of temperature in the winter months detected by 
Simpson. It appears also that Scott’s station at 
Cape Evans was less influenced in its minimum tem
perature by the ‘ cold layer ’ than the Discovery winter 
quarters thirteen miles farther south, or Shackle
ton’s station at Cape Royds six miles farther north,
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a somewhat surprising result which is explained by 
the position of the Cape Evans thermometer screen 
on a slight elevation. Dr. Kitson brings out the fact 
that the cold layer of air streaming off the Barrier 
and down the mountain slopes was more pronounced 
on the surface of M'Murdo Sound, even when free 
from ice, than at the shore station where turbulence 
caused by the descent of cold air from the slopes of 
Mt. Erebus produced mixture and so raised the 
temperature.

Dr. Kitson’s main contribution to Antarctic 
meteorology seems to be the elucidation of the 
phenomena of the cold layer and the katabatic 
winds associated with it. He recognises the power 
of chilling by radiation and by contact with a cold 
ice-surface to produce a layer of intensely cold air 
on the Barrier or on large ice-floes fed by the descent 
of cold air from the Plateau under the influence of 
gravity. He does not, however, see in this action so 
dominant a factor in the general circulation of the 
atmosphere as Prof. Hobbs claims for it, or as Sir 
Napier Shaw is willing to concede. He inclines to 
the belief that this cold layer remains apart from the 
system of air circulation produced by balanced 
forces. He considers that the polar anticyclone, if 
such a term is applicable, is confined to the cold 
layer, which he thinks can never exceed a kilo
metre in thickness, and that above it there is a polar 
cyclone playing its full part in the normal circulation 
of the earth’s atmosphere. This is very like the old 
view put forward and upheld by Buchan on the basis 
of his Ben Nevis discussions, that every sea-level 
anticyclone has a cyclone riding on its back.

Dr. Kitson lays stress on the parallelism of the 
Antarctic pressure waves with the sequence of 
pressure changes in Australia, suggesting a close 
relationship between the two. In his discussion 
of the general problem of southern hemisphere 
meteorology he travels somewhat far from Cape 
Royds and the Nimrod and lands himself in the 
rather dazzling region of sunspot cycles.

Dr. Kitson urges the importance of establishing 
permanent meteorological stations on the Antarctic 
continent, as the variability of climate from one year 
to another is greater there than in temperate regions 
and a long series of observations is necessary m 
order to arrive at normal conditions. On the other 
hand, he wisely deprecates the somewhat rash 
assertions that have been made by the promoters 
of Antarctic expeditions (not, we believe, by 
meteorologists and geographers as he implies) that 
results of practical importance to temperate 
countries will immediately follow the establishment 
of meteorological observations in the Polar regions-
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All climate, lie recognises, is due ultimately to the 
circulatory movements of the atmosphere as a whole, 
and every addition to our knowledge of the whole 
must increase our knowledge of every part. To this 
extent and no further can the establishment of new 
stations in the Antarctic be of practical benefit to 
humanity.

When the results of the Byrd expedition are avail
able, and the long-looked-for observations on the 
Endurance in the Weddell Sea are made public, 
there will be a mass of Antarctic meteorological 
data which may be worth the while of a meteoro
logist of the first rank to discuss on its merits, with
out worrying about the views of earlier investigators 
or endeavouring to penetrate the precise meaning 
which they have locked up in such terms as wave, 
stroph, cyclone, and anticyclone.

Hugh Robert Mill.

A Chemical Engine.
Die chemischen Vorgange im Musket: und ihr 

Zusammenhang mit Arbeitsleistung und Warmebild- 
ung. Von Prof. Otto Meyerhof. (Monographien 
aus dem Gesamtgebiet der Physiologie der 
Pflanzen und der Tiere, Band 22.) Pp. xiv + 350. 
(Berlin : Julius Springer, 1930). 28 gold marks.

TN the course of evolution, animals have had to 
-L solve some exceedingly difficult problems of 
engineering; one of them, perhaps the most fascinat
ing for us to study, was the elaboration of an internal 
combustion engine, made chiefly of water, working 
isothermally and without serious deviations from 
neutrality. The only ultimate source of energy 
in this world is the solar radiation, but the higher 
animals avoid part of the problem by utilising the 
energy stored in the organic compounds which the 
plants synthesise with the aid of the sun’s radiation. 
For these animals, therefore, the problem is to 
convert the potential chemical energy of the food 
into useful mechanical energy in the limbs. The 
engine which does it is the skeletal muscle. It is 
not difficult to obtain mechanical energy from a 
fuel, given adequate oxygen—even man can do it—■ 
but muscle has a further remarkable property : 
even though it depends ultimately on an oxygen 
supply, it can work without oxygen for a consider - 
able time. The sartorius muscle of a frog may be 
isolated and kept in pure nitrogen : it will then 
perform enough work to lift itself to the top of a 
mountain before it is exhausted. How is this done ?

Prof. Meyerhof’s book contains the answer, so 
ar as we know it, in 318 pages of small print; and 
J is a matter for congratulation that he has managed,
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by skilful division and subdivision of the subject, 
to do it in so short a compass. For this is no 
elementary bird’s-eye view, but a detailed account 
of the present position. The book contains ten 
divisions dealing with such aspects as respiration, 
metabolism, the chemical phenomena of activity 
in relation to the thermal and to the mechanical 
phenomena. Each of these is subdivided and again 
subdivided. Thus we find the topic of lactic acid 
production by minced muscles from added carbo
hydrates dealt with under III.B.1.&., and the re
lation between phosphagen breakdown in activity 
and the chronaxie of the muscle under II.D.3.C. 
Section II.A.2.a.a. deals with the dissociation 
constants of the hexosephosphoric esters. The 
list of contents is classified in corresponding detail. 
This arrangement, backed by an 8-page subject 
index, makes the book an excellent work of refer
ence ; yet this is accomplished without sacrifice 
of interest, for despite the detailed ‘ cataloguing ’ 
the text reads quite continuously. Matters of 
historical interest are referred to where they are 
appropriate, but no attempt has been made to give 
the full history of the subject.

The last four years have been particularly rich 
in discoveries in this field : facts have accumulated 
sufficient to overthrow the theories current in 1926, 
but insufficient to form the basis of new ones. 
Lactacidogen is gone : it turned out to be pyro
phosphate. Most of the ‘ inorganic ’ phosphate 
of muscle is now known to be organic. Moderate 
activity in the absence of oxygen no longer makes 
a muscle acid—it now becomes alkaline or does not 
change at all. Lactic acid no longer initiates con
traction ; for a muscle may give twitch after twitch 
in nitrogen without any lactic acid accumulating. 
True, the muscle has been poisoned with iodoacetic 
acid, but it is not to be supposed that the muscle 
has invented a brand-new mechanism on the spur 
of the moment. The situation disclosed by Prof. 
Meyerhof in this book is indeed chaotic.

A considerable proportion of Prof. Meyerhof’s 
theoretical treatment of the subject deals with the 
origin of the 370-400 calories of heat which accom
pany the formation of each gram of lactic acid in 
the muscle, and here we are moved to voice a pro
test. The heat of formation of lactic acid from 
glycogen in dilute aqueous solution may be cal
culated from the measurements of different workers, 
and it comes out to anything from 180 to 235 
calories per gram of lactic acid. The uncertainty 
is chiefly due to the discrepant values for the heat 
of combustion of glycogen. The heat of neutral
isation of lactic acid may be anything from 20 to 140
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calories according as we use buffer salts or proteins 
for the neutralisation. Thus the combined heat 
of the two reactions may be anything from 200 
to 375 calories—anything from one-half to the 
entire heat actually observed to accompany the 
process in muscle. For reasons which he gives 
in the text, Prof. Meyerhof takes the value 290 
calories, but we feel that no amount of logic 
will compensate for uncertainty in the primary 
measurements.

The text includes 26 tables and 66 diagrams. 
The printing is well done, on good paper, but the 
binding is bad. There are two bibliographies ; 
one contains 125 references to work performed in 
the author’s laboratory, and the second contains 
296 references to other work. There exists at the 
moment no treatise on muscle chemistry, in any 
language, so complete and up-to-date as this book.

Philip Eggleton.

Our Bookshelf.
Annates de I’lnstitut Henri Poincare: recueil de con

ferences et mimoires de calcul des probability et 
physique thiorique. Vol. 1, Faso. 1. Pp. 74. 
(Paris : Les Presses Universitaires de France, 
1930.) 35 francs.

The Henri Poincare Institute invites leading 
scientific workers to lecture on recent progress in 
mathematical physics. The “ Annales ”, of which 
the first number has just appeared, will contain 
a French translation of these lectures. In the 
present number we have Einstein on the unitary 
field theory, C. G. Darwin on the wave theory of 
matter, and Fermi on the theory of radiation.

Einstein’s lecture is addressed to mathematicians, 
in the hope of interesting them in a theory as yet 
very incomplete, but offering magnificent possi
bilities of development. He cannot account for 
certain identities that he has discovered, and he 
appeals to geometers to come to his aid. There is 
no possibility of verifying the theory by experi
ment until a certain mathematical problem has 
been solved.

Problems in quantum theory can be treated by 
the wave mechanics of de Broglie and Schrodinger, 
or by more abstract methods based upon the 
general theorems of analytical dynamics. Darwin 
considers that wave methods have the advantage of 
enabling one to deal intuitively with phenomena 
too complicated for mathematical treatment. The 
object of his lecture is the development of this in
tuitive power.

In the third lecture, Fermi shows how a uniform 
method can be applied to problems of interference 
and of the Compton effect, of which the first set are 
usually treated by classical methods and the second 
by quantum mechanics. The starting-point is 
Dirac’s concept of the atom and radiation as form
ing a single system, the energy of which is the sum 
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of three terms, due respectively to the atom alone 
to the electromagnetic field, and to the interaction 
of the two.

Future issues will contain lectures by Born 
Debye, de Donder, Kostitzin, Levy, Polya, and 
Volterra. H. T. H. P.
The Magneto Manual: a Practical and Gen

eral Peference Work for Automobile Engineers 
Aeronautical Engineers, Mechanics, Apprentices 
Chauffeurs, Car-Owners, etc. By H. R. Lang
man. (Lockwood’s Manuals.) Second edition 
enlarged. Pp. xii+246. (London: Crosby Lock
wood and Son, 1930.) 7s. 6d. net.

In many internal combustion engines the ignition 
of the explosive mixture is effected by means of an 
electric spark which is produced by a small machine 
called a magneto. The great demand for these 
machines for motor and aero engines has led to a 
very close study of the principles on which they 
work, and this has resulted in great improvements 
in their design. This book will prove useful to all 
engaged in motor engineering. The author wisely 
does not describe the functioning of any particular 
type of magneto, but confines himself to general 
remarks and a description of the outstanding 
features of the best types in everyday use. The 
trend of invention and industrial activity is in the 
direction of perfecting old types rather than the 
introduction of new types. In this edition a useful 
chapter has been added which gives a simple de
scription of the theory of the high tension magneto. 
Many sketches are given depicting common faults. 
These should prove a help to driver owners of cars 
in maintaining their magnetos in good working 
order. The neon gas spark tester, the working of 
which depends on the low electric strength of neon, 
is described
Metalliferous Mine Surveying. By Thomas G. 

Hanton. Pp. xii+224. (London: Crosby Lock
wood and Son, 1930.) 15s. net.

The fundamental problem in mine surveying is the 
connexion between the surface and underground 
surveys and their relations to the boundaries of the 
property. In this book, which, unfortunately, the 
author did not live to see published, a successful 
effort has been made to present clearly and accu
rately modern methods of mine surveying with 
special reference to the correlation of the various 
parts of the work involved. Careful and practical 
descriptions of the instruments used are given, 
followed by details of survey practice and methods 
of preparing plans and sections and written records. 
Later chapters deal with stope surveys, estimation 
of ore reserves, and borehole surveying. The whole 
treatment is well proportioned, clearly written, 
effectively illustrated, and copiously provided with 
examples and calculations. Colliery surveying 1s 
not specifically dealt with, but the metalliferous 
mine surveyor has here a thoroughly up-to-date 
guide to all the leading features of his varied pro
fession. The work was written by an Australian 
surveyor who had a wide experience, and his book 
represents the successful accomplishment of a dift- 
cult task.
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Letters to the Editor.
\The Editor does not hold himself responsible for 
1 opinions expressed by his correspondents. Neither 

can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications.]

The Micelle Structure of the Wool Fibre.
The real existence within the wool fibre of micelles 

which are impervious to water molecules and dye
stuffs has only occasionally been suggested1 and 
never demonstrated. Two independent lines of in
vestigation have recently converged, not only to prove 
the existence of micelles, but also tp give some idea of 
their shape and dimensions, and the manner of attack 
by certain reagents. In an earlier paper,2 I was able 
to show that the size of the capillary spaces in the dry 
wool fibre is of the same order as the length of the 
n-propyl alcohol molecule. Whereas wool fibres in 
methyl alcohol and ethylene glycol are easily exten
sible, in butyl and amyl alcohols they resist extension 
to a degree closely similar to that of the perfectly dry 
fibre. When, however, the higher alcohols are mixed 
with methyl alcohol or ethylene glycol, these latter 
reagents enter the fibre and cause it to swell, opening 
the pores until they are able to admit the larger 
molecules. This is well illustrated by a comparison 
of the properties of wool fibres in octyl alcohol, ethyl
ene glycol, and mixtures of the two. The potential 
energy necessary to extend fibres 30 per cent of their 
length in the various media at 22-2° C. was determined 
and typical results are quoted below :

Medium.

Octyl alcohol................................
Ethylene glycol . . . .
Ethylene glycol-octyl alcohol

Potential Energy 
’.(gm.cm. per c.c.).

. 5-17 xlO5

. 1-63 „
• 1'72 „

The molecular concentration of ethylene glycol in 
the above mixture with octyl alcohol was only 60-8 
per cent, and since the properties of the fibre in the 
mixture are almost identical with those in ethylene 
glycol alone, it seems clear that the pores of the swollen 
fibre are sufficiently large to admit the octyl alcohol 
molecule. This great increase in pore size is in striking 
contrast with the small increase in the over-all dimen
sions of the fibre. Swelling is greatest in water, but 
even in this case the increase in length of the dry fibre 
18 only 1-1 per cent and the increase in diameter about 
18 per cent. The co-existence of a large increase in 
pore size with a small increase in cross-sectional area 
affords a critical proof of the existence within the fibre 
of micelles which are relatively, if not entirely, im
pervious to molecules as small as the water molecule.

It has been found possible to extend the preceding 
argument to give a measure of the thickness of the 
nacelles. Determinations of the potential energy 
required to stretch fibres were made in a series of 
mixtures of methyl- and octyl-alcohols. In the region 
ot low concentration of methyl alcohol, the work re
quired to stretch fibres at first decreased slowly with 
increasing concentration of methyl alcohol, as would 

e expected by analogy with the properties of wool 
.res in atmospheres at various relative humidities.

hen, however, the concentration of methyl alcohol 
g as Sreat enough to produce a sufficient degree of 

00^A alcohol molecules could gain admission 
the fibre, causing an immediate fall in the resist- 

^nce to extension. Determinations of the increase in 
iarneter of wool fibres in the critical mixture required 

th ac'm^ °ctyl alcohol, combined with the fact that 
6 pore size must have been increased by the differ
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ence between the lengths of the n-propyl alcohol and 
octyl alcohol molecules, indicate that the thickness of 
the micelles must be of the order of 200 A. Knowing 
the increase in diameter of wool fibres in water, and 
making use of the preceding determination of micellar 
thickness, it can be shown that the pore size in fibres 
swollen in water is of the order of 40 A.

From a comparison of the changes in the elastic 
properties and size characteristics of wool fibres 
with water adsorption, I have previously deduced1 
that the micelles must be long in comparison with 
their thickness. Discrimination between the possible 
shapes which will fulfil this requirement was made 
possible from observations on the affinity of sodium 
sulphide treated wools for water. Known weights of 
purified Cotswold wool were treated with sodium 
sulphide solution for different times, the loss in weight 
being in each case ascertained after removing ad
sorbed sodium compounds by prolonged washing in 
distilled water. The amounts of water adsorbed by 
the dry, treated and untreated, wools were then deter
mined at various humidities. A few typical results 
are given in the following table, the different wools 
being distinguished by indicating their loss in weight 
after reaction with sodium sulphide:

Relative 
Humidity. 

%

Percentage by Weight of Water adsorbed by

Untreated 
Wool.

Sodium Sulphide treated Wools.

13-0% loss. 46 0% loss. 56-7% loss.

24-2 6-80 6-77 6-75 6-93
73-5 17-00 16-82 16-94 17-24
91-3 24-83 24-75 26-01 25-47

It is a highly significant fact that wool treated with 
sodium sulphide until the loss in weight is as high as 
57 per cent should show almost exactly the same 
affinity for water as untreated wool. In view of the 
proved existence of micelles which are impervious to 
water, there can be only one possible explanation of 
the results : that the ratio of surface to mass remains 
unaltered with loss in weight. Combining this re
quirement with those indicated above, it becomes 
clear that the most probable shape of the micelles is 
the lamella, and that attack by sodium sulphide is 
largely confined to the edges, leaving the surface mass 
ratio sensibly unaltered. In addition, these observa
tions indicate that the disulphide link in wool, which is 
the point of attack by sodium sulphide, must lie in a 
plane making an obtuse angle with the large faces of 
the micelles. Finally, there is now an obvious ex
planation of Marriott’s 3 observation that treatment 
of hair with sodium sulphide until it shows a 26 per 
cent loss in weight leaves the ratio of the nitrogen 
and sulphur contents unaltered.

.1. B. Speakman.
The University,

Leeds, Sept. 27.
1 J. Soc. Chem. Ind., 49, 209 T; 1930. 1
2 Trans. Faraday Soc., 26, 61; 1930.
2 J. Soc. Leather Trades Chemists, 9, 618; 1925.'

Hyperfine Structure in Some Spectral Lines from 
Highly Ionised Atoms of Thallium and Bismuth.
In working with spectra in the extreme ultra-violet 

at the physical laboratory in Uppsala, I have been 
able to observe a hyperfine structure in some spectral 
lines in the region 1400-800 A. The lines investigated 
are due to higher ionisation stages of thallium and 
bismuth. For thallium, hyperfine structure has been 
measured before in the arc spectrum and in the first 
spark spectrum, and for bismuth, in the arc spectrum.
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The lines now observed have in some cases much larger 
wave-number differences than any before measured.

The spectrograph is of the same type as two others 
designed by Prof. Siegbahn and described in other 
places.1 It has a concave speculum grating with a 
radius of 1-5 m. and 1060 lines/mm.

The method with grazing incidence is used, and the 
angle of incidence is about 7°. The dispersion at 800 
A. is 2-6 and at 1400 A. 3-4 A./mm.

The spectrograph has a volume of about 30 lit. and 
the vacuum is obtained by two Siegbahn molecular 
pumps in parallel backed by an oil-pump. As light 
source is used a condensed spark with a condenser of 
about 0-3 /rF in parallel with the spark. The charging 
current for the condensers is rectified by a kenotron.

It is possible to measure these small separations 
only when narrow lines of the proper intensity are 
obtained. It is, therefore, necessary to work with 
a very narrow slit and use different exposures for 
different lines.

The possible errors in wave-length differences are 
estimated to about 0-01 A., which corresponds to 
1 cm.-1 in wave-number.

Table I. gives the separations of some previous 
classified lines in T1 III2 and T1 IV.3 Some of these

Table I.—Thallium.

I. A (A.). △ A Av cm.-1 Classification.

•7-7
•1-1

1266-33
1337 19

0-103
0-060

6-4
3-4

III. 8‘Sj -p2Pl
IV. s3D3 -p3F3•2-3 1358-58 0-077 4-1 IV. s1D2-p3F2•4-2 1374-62 0-056 3-0 IV. s3Dl -p3D2•7-7 1377-75 0-092 4-7 IV. -p3P,•7-7 1404-60 0-065 3-8 IV. s3D2 -p3F3•2-3 1412-93 0-094 4-7 IV. s1D„ -p3Pr•3-3 1434-71 0-070 3-4 IV. s1D2 -p3D2

The values of the wave-lengths are from Carrol’s8 measurements.

lines are seen on the magnified plates reproduced in 
Fig. 1.

The separation measured for the level 6 2Sj of 
T1 III is 6’4 cm.-1. From the spectrum of T1 II,

Fid. 1. Thallium. Magnified 54 times.

Bacher and Goudsmit 1 have calculated a value 
between 7 and 8 for this level.

Table II. and Fig. 2 give the separations of four 
lines in the spectrum of bismuth : two doublets and 
two triplets. The two triplets are classified by Lang 5 
m the way given in the table as belonging to Bi III. 
With respect to the fine structure, it would be very
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strange if this classification should prove to h
correct. De

According to Bacher and Goudsmit’s theory, if the
Table II.—Bismuth.

I. A (A.). A A Avcm.-1 Classification (questioned).

8-8 864-5 0-092 12-9
0-064 5-3

2-2-3 1103-4
0-085 7-0

III. 6s26pP1 - 6s‘lsS1
10-10 1139-4 0-175 134

0-126 7-3
6-5-5 1317-1

0-099 5-7
III. ^pP2 - 6s26dD,

The wave-lengths are calculated from reference lines of 
nitrogen, and carbon.

splitting of the triplet is due to one level only, it 
must have ] = 1. Since the nucleus quantum number 
I =4f, for bismuth, then the resultant F=3|, 4|, 
5|. The ratio of the separations in the triplets would 
be expected to be 11/9 =1-22.

For the measured triplets the ratios are 1-32 and 
1’28, and the separations within the errors of measure
ment are the same, though the larger separation for 
one is toward long, and for the other toward short 
wave-lengths. One would then expect them to corre
spond to transitions between 6 s 6 p ^[(6 s 6 pfr, 
Goudsmit’s notation] and a more stable term 6 s2 1S0 
and a less stable term, for example, 6 s 7 s or 
6 p2 term.

It can be expected that the possibility of measuring 
the hyperfine structure in these regions will prove 
to be a good tool for classifying spectra from some 
highly ionised heavy atoms. This aid is much needed. 
In general, lines from many different stages of ionisa
tion are mixed together and the possible error in 
wave-number increases rapidly as the wave-length 
decreases. Gustaf Abvidsson.

The Physical Laboratory of the 
University of Uppsala,

Aug. 29.
1 Ericson and Edkn: Zeit. f. Phys., 59, 656: 1930. Erik Ekefors: 

Phys^k. Zeitschr., 31, 737 ; 1930.
ig^gMcLennan, McLay, Crawford: Roy. Soc. Proc., A, 125, 501

3 J. E. Mack : Phys. Rev., 34, 17 ; 1929. K. R. Rao : Phys. Soc. 
Proc., 41, 361 ; 1929.

* S. Goudsmit, R. F. Bacher : Phys. Rev., 34, 1304 ; 1929.
R. J. Lang : Phys. Rev., 32, 737 ; 1928.
A. Carrol: Phil. Trans., A, 225, 375; 1925-26.
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Rate of Growth of the Common Starfish, 
Asterias rubens.

In the course of a study of the growths on the buoys 
and beacons in Liverpool Bay marking the entrance 
to the Mersey Estuary, young Asterias rubens have in 
nearly all cases been found clinging to the undersides 
of those structures. There is no doubt that these 
starfishes have settled as larvae in this position and 
have grown in situ by feeding on coexisting mussels 
(Mytilus edulis), which have always been found in 
abundance. As definite observations on the rate of 
growth of the common starfish are necessarily rare 
and difficult to obtain, the followdng are of interest.

On May 30, 1930, the black beacon QI from the 
Queen’s Channel was dry-docked and examined, and 
found to be carrying a large number of young Asterias 
rubens. About 1800 of these were collected, preserved 
in the laboratory, and afterwards measured to give 
the graph shown in Fig. 1. The measurement adopted

Fie. 1.—-Size-frequency in 10 mm. groups o£ 1805 Asterias rubens 
(aged not more than 1 year) from the black beacon Q7, Queen’s 
Channel, Liverpool Bay, May 30, 1930.

to give a criterion of size is the length of the straight 
line joining the tips of alternate arms. The modal 
value in Fig. 1 is nearly 4-0 cm., while size ranges 
between 7 mm. and 9-4 cm., and the mean value is 
4-2 cm. In life these specimens would measure in 
repose about 5 mm. more on the average. As the 
buoy Q~ was placed on station on April 3, 1929, the 
greatest age of these Asterias is about 13 months. 
The actual age is, however, rather less. Post-larval 
Asterias of only a few millimetres were obtained in 
1930 on a buoy (08 black) on July 25—and rather 
larger sizes in great quantities on other buoys at a 
later date—thereby proving that settlement occurs in 
this stage and giving also an indication of the date 
of settlement.

If post-larvae be assumed to settle in general on 
buoys from about June onwards, then it is seen that a 
population of Asterias may attain a maximum size 
of about 10 cm. and a mean of 4-5 cm. in less than 
one year. But as Asterias probably spawns round 
about April in this locality, the actual age (from the 
time of fertilisation) of these small starfishes is approxi
mately one year. It is an extremely interesting fact 
that minute post-larval Mytilus were obtained on 
another buoy (Q3 black) on June 27, 1930, at just 
about the right time to serve as food for the growing 

aby Asterias. The latter have not been observed 
actually eating the post-larval mussels, but there can 

8 little ^doubt that this is the source of their susten
ance. Young mussels were probably also largely the 
ood of Echinus miliaris taken from the bottom of the 
ar lightship along with 15 cm. Asterias rubens, large 
mssels, medium Actinoloba dianthus and other forms, 
so on June 27, 1930. These Echinus, it may be 
oted, were mostly the long-spined variety, and were 

‘ muar in this respect and in size to those obtained on 
1923)°^ London City (see Nature, 111, p. 146;

As these sea-urchins could only attain access 
No. 3180, Vol. 126] 

to the bottom of ships by the settlement of larval 
forms, and as this lightship was put out on Nov. 22, 
1927, their age, as well as that of the larger Asterias, 
is not more than two years.

We are greatly indebted to Capt. Mace and Mr. 
A. L. Hulme, of the Mersey Docks and Harbour Board, 
who kindly supplied information regarding the records 
of the buoys mentioned above. J. H. Orton.

J. H. Fraser.
The University, Liverpool, Aug. 28.

Depreciated Morphology.
In a recent review (Nature, Sept. 6, p. 341), Prof. 

Elliot Smith reproves at some length an anonymous 
group of contemporary biologists whose attitude 
towards morphology is one of ill-concealed contempt. 
Escaping the discipline which alone attends the labori
ous drudgery of morphological research, they pour 
contempt on that field of biology which, in the past, 
has yielded all our richest fruits. Few biologists will 
read Prof. Elliot Smith’s remarks unmoved. Some 
will learn, for the first time, that there is a race of up
starts—presumably experimental biologists—who not 
only ignore, but also despise, the foundations of their 
own beliefs. Others—perhaps no insignificant minor
ity—will learn with dismay of the great gulf which 
protects the true morphologist from the taint of ex
perimental corruption.

I venture to think that the picture is not quite so 
dark as Prof. Elliot Smith has painted it. Whether 
we use a macerating pot or an X-ray for the study of 
animal form, the goal remains the same—to show how 
the component parts of an animal (whether they be 
bones or molecules) are so shaped and so orientated to 
one another as to form a living organism capable of 
undergoing evolutionary change. To this end the 
morphologist (in the classical sense) has contributed, 
and is continuing to contribute, a more complete 
record of correlated facts than his younger colleagues 
in experimental laboratories can hope to do for many 
years to come. Nevertheless, the final goal will not be 
reached by those who restrict their conceptions of 
animal life to the facts revealed by a scalpel and a 
microtome, or by those who ignore all knowledge of 
the anatomical sciences. Until we can add to such 
facts as are described in Prof. Goodrich’s distinguished 
volume a knowledge of the form and mechanism con
cealed within a muscle fibre and a gamete, the theories 
of the evolution of the vertebrate skeleton will neces
sarily remain vague and unsatisfying to certain types 
of mind.

Facts of real biological significance are drawn from 
an ever-widening field, and there is an inevitable tend
ency to specialise in apparently unrelated territories. 
To some extent this is inevitable, but whether we 
regard an organism as an intricate piece of molecular 
machinery or whether we prefer to examine the brain 
with a hand lens, it scarcely seems necessary to allow 
our predilection for one or other point of view to 
imply a negation or an implied criticism of the other. 
It is just as inconsistent to ignore the morphological 
significance of experimental data as it is to study the 
behaviour of an organism without reference to its 
form or evolutionary history. If experimental bio
logists are too fond of ‘ looping the loop’, it is equally 
true that morphologists are not disinclined to creep 
about on all-fours.

It is to be hoped that experimental biology will 
never be regarded as the antithesis to morphology. 
There is no intrinsic virtue in experiment—it is solely an 
additional weapon of biological armament. The very 
name ‘ experimental ’ is a misnomer and might well 
be replaced by ‘ analytical ’, for this at least indicates 
an attitude of mind of those who attempt to analyse
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living phenomena in terms of matter and energy, 
and who try to regard experiment and observation 
with strict impartiality. The only difference between 
such misguided folk and Prof. Elliot Smith’s declining 
band of faithful warriors lies in the belief that the rich 
harvest of classical morphology would provide more 
palatable food, for the young, if leavened by a know
ledge of physiological facts.

It is depressing to think that a study of living 
organisms inevitably entails severe morpholophobia 
and that the only cure is a return to the dead. In 
spite of anxious and widespread inquiry, I have 
failed to discover any genuine case of this unfortunate 
disease ; perhaps it only affects the very, very young.

J. Gray. 
King’s College, Cambridge.

Ovoviviparity in Sea-Snakes.
Mb. Smedley’s note on viviparity in the sea-snake 

(Laticauda colubrina) in Nature of Aug. 30, p. 312, 
needs some comment. My statement (which he 
quotes) that all sea-snakes are viviparous was not a 
reiteration of that of previous authors, but a con
firmation, based upon personal knowledge of the 
group. In the light of fresh information, however, 
it requires some qualification.

The recent investigations of Miss Weekes have 
shown that true viviparity, with the formation of a 
placenta, first described in Chalcides by Giocomini in 
1891, occurs in some Australian lizards (Lygosoma and 
Tiliqua) and snakes (Denisonia), and it would be well 
in future to restrict the term viviparous to those 
species in which some form of placentation can be 
shown to exist. Whether the sea-snakes are truly 
viviparous or not, is unknown, but that the majority 
of the species of the subfamily Hydrophiinse produce 
their young alive is a well-established fact. All the 
members of that group are strictly aquatic in their 
habits and never seek the land, and no other form 
of reproduction therefore seems possible for them. 
With the Laticaudince, genera with broad ventral 
shields and partly terrestrial habits, it is different. I 
have recently examined a specimen of Laticauda 
colubrina with well-developed embryos enclosed in a 
thin semi-transparent covering, and also an example 
Aipysurus eydouxi with young less well developed 
and enclosed in a thicker capsule. From their 
position in the body of the mother it was evident 
that they were not yet ready for expulsion and that 
further development would have taken place before 
they were discharged. These species, therefore, ap
pear to be ovoviviparous.

The eggs laid by Mr. Smedley’s snake are no doubt 
similar to those deposited last month by the same 
species of snake in the Zoological Society’s Gardens 
in London, and which are—in view of what has just 
been stated—eggs that have been prematurely laid in 
consequence of captivity. The fact that they were 
laid one by one at intervals of a few days, supports 
this conclusion. Malcolm Smith.

London, Sept. 7.

Measurement of the Heaviside Layer Heights.
If the carrier wave of a wireless transmitter be in

creasing steadily in frequency, then a given receiving 
station will in general pick up two waves differing in 
frequency. One of these waves will have reached the 
receiver by the shortest path along the ground, while 
the other will arrive after having suffered reflection 
at the Heaviside layer. After rectification these two 
waves will give rise to a beat-note in the receiver. 
It is possible to arrange that this note shall have an 
audible pitch, and a determination of the latter may 
be used to obtain a measurement of the height of the 

layer. The resulting method possesses some advatl 
tages, such as simplicity, and is besides adapted tn 
the obtaining of continuous records.

In practice, it is not possible to continue increasing 
the carrier frequency indefinitely, but this difficulty 
is overcome by alternately increasing and decreasing 
the frequency many times a second, the rate of in 
crease being constant and equal to the rate of de' 
crease. It is evident that, corresponding to the change 
over from increasing to decreasing frequency at the 
transmitter, there will occur at the receiver a short 
period during which the frequency of the beat-note 
decreases rapidly to zero and rises again to its former 
value. The duration of this period must be made 
small compared with the time during which the beat
note remains steady. This condition is satisfied in 
practice by ensuring that the time during which the 
carrier frequency is increasing (or decreasing) shall 
be large compared with the time difference of the two 
ray paths.

Preliminary tests of the method have been 
and an audible beat-note has been detected at a dis
tance of seven miles from the transmitter, on a wave
length of 250 metres. The experiments are being 
continued with improved apparatus. The details of 
the method, and the results obtained, will be published 
elsewhere in due course. The work is being carried 
out under the auspices of the Radio Research Board 
of Australia. D. F. Martyn.

Natural Philosophy Department,
University of Melbourne, Aug. 22.

The Spectrum of Trebly-Ionised Selenium.
The spectrum of selenium has been investigated 

(in Prof. Fowler’s Laboratory at the Imperial College, 
in collaboration with Mr. J. S. Badami) from X7000 to 
X700, using different intensities of discharge, through 
capillary tubes containing selenium metal or the oxide. 
Between X1400 and X500 photographs have also been 
taken in this institute of the spark spectrum of 
selenium with a vacuum spectrograph designed by 
Prof. Siegbahn, having a grating of radius 150 cm., at 
tangential incidence. With the aid of these, the 
doublet system of trebly-ionised selenium, due to the 
configurations 4s24p, 4s24d, etc., and 4s4p2, has been 
identified. The characteristic separations are : 
-4p2P2 =4378; 5p^P1 -5p2P2 = 1198 ; 4d2D2 - 4d2Vt 
= 389, etc. Details of the analysis will be published 

shortly. K. p> Rao.
Physical Laboratory,

University of Uppsala, Sept. 18.

British Museum (Natural History): General 
and Departmental Libraries.

With reference to a review, appearing in the 
Supplement to Nature for Oct. 4, of the list of place
numbers of societies issuing serial publications con
tained in the General Library of the British Museum 
(Natural History), I have been desired to point out 
that this List, being a General Library List, does not 
include the more special serials housed in the five 
Departmental Libraries of the Museum. This would 
account for the list’s apparent weakness in specific 
branches of natural science, so justly commented upon 
by your reviewer. A. Cockbubn Townsend

(Assistant-Keeper in charge of the 
General Library).

British Museum (Natural History), 
London, S.W.7, Oct. 3.

The preface to the volume noticed does not contain 
any reference to the five Departmental Libraries ; bnt 
I accept unreservedly Mr. Townsend’s correction of 
my comments. The Reviewer.

No. 3180, Vol. 126]
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The Nitrogen Industry and our Food Supply.*
By Dr. R. E. Slade.

FOR many centuries nitrogen was used as a 
fertiliser in the form of farmyard manure, 

and certain rotations of crops, which kept up the 
nitrogen in the soil, had been popular; but it was 
not until 1840, when Liebig first pointed out the 
true function of nitrogen, potash, and phosphorus, 
that fertilising became an art based on science. 
Liebig’s work became widely known in a very 
short time. A little later Lawes and Gilbert started 
their experiments at Rothamsted, which definitely 
proved the part taken by nitrogen in agriculture.

From 1840 the use of nitro
gen in the form of Chile nitrate 
steadily increased, and about 
1880 sulphate of ammonia be
came available from by-product 
coke ovens, and by 1903 the 
world consumption of these 
two fertilisers had increased to 
1,975,000 tons, equivalent to 
351,000 tons of nitrogen.

In 1905 calcium cyanamide 
was manufactured on a com
mercial scale for use as a fertil
iser, and in the same year the 
arc process for combining the 
oxygen and nitrogen of the. air 
to form nitric acid was launched 
unsuccessfully in Canada. Two 
years later the arc process was 
established in Norway and 
calcium nitrate was put on the 
market as a fertiliser. Thus 
Crookes’s dream of the com
mercial production of nitrogen
ous fertilisers from the nitrogen 
of the air was realised in less 
than ten years. But it was the 
Haber - Bosch process for the 
fixation of nitrogen which was 
to supersede all others and make 
it possible for us to produce all 
the nitrogen fertilisers we require 
now and as far in the future as we can see. In 
1906-9 Prof. Haber investigated the} chemical 
equilibrium between nitrogen, (hydrogen, and 
ammonia when heated under a pressure over a 
catalyst. Then Dr. Bosch of the Badisch Analin 
u. Soda Fabrik successfully manufactured ammonia 
on a large scale by this process in 1913 to 1914.

The fixation of nitrogen in the form of ammonia 
is so much cheaper than by any other process that 
this process has very largely replaced the cyan
amide and arc processes, and it has shaken the 
Chile nitrate industry to its foundations—so that 
the Chilean Government and the nitrate manufac
turers have to revise their methods and their pro
cesses.

The production of nitrogen in various forms is 

a oo an evening discourse delivered at the meeting of the British 
Association at Bristol on Sept. 9.
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shown in Fig. 1. The quantities are expressed in 
tons of nitrogen contained in the products. It will 
be noticed that the nitrogen industry had already 
achieved considerable importance in 1898, but it 
was not until 1921 that the synthetic nitrogen pro
duction became greater than the Chilean nitrate 
production.

Nitrogen Fertilisers.

1890 1900 I9IO 1920 1930
YEAR.

Fig. 1.

ammonia and by-product coke ovens, cyanamide, 
nitrate of lime, nitro-chalk, and ammonia liquor 
was 1,442,000 tons and in the form of Chile nitrate 
401,000 tons, making a total of 1,843,000 tons, of 
which 185,000 tons are used in industry and 
1,658,000 tons are consumed as fertilisers. If fixed 
nitrogen is worth £50 a ton—which is about its 
price in sulphate of ammonia to-day—then the 
value of the nitrogen used in fertilising was 
£83,000,000.

Now, in an acre of typical English arable soil we 
have in the top nine inches a quantity of humus 
containing about 2500 lb. of nitrogen, and at cer
tain times of the year changes take place in the 
soil making some of this nitrogen into nitrates, in 
which form it is available for absorption by the 
plant. The result of this is that in the spring about 
one per cent of the nitrogen in the humus is present

p 2
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in the form of nitrate ; thus we have present about 
25 lb. of nitrogen available for the plant. As this 
available nitrogen is used up by the plant it is 
partly replaced by more nitrate being formed from 
the humus, but during the time of greatest growth 
there is a considerable depletion of available nitro
gen in the soil. Owing to the continuous breaking 
down of the humus, the nitrogen absorbed by the 
plant is often more than 25 lb., besides what is 
washed away by rain. The supply of available 
nitrogen may be increased by the addition of 
nitrates or ammonium salts—for the latter are 
rapidly oxidised to nitrates in the soil.

If we spread one hundredweight of sulphate of 
ammonia over an acre of ground, this adds 23 lb. 
of nitrogen to this area, or if we consider the top 
nine inches of the soil over this area of an acre, we 
add 1 lb. of nitrogen to each 120,000 lb. of soil. 
This is such a small amount that we might be 
doubtful whether it would be sufficient to make 
any appreciable difference to plants grown on this 
area. But we have seen that this quantity is of 
the same order as the quantity of available nitrogen 
already in the soil.

We will now inquire into the magnitude of the 
increased yields of crops which can be obtained by 
the use of nitrogen fertilisers. The figures given in 
Table I. are average increased yields of various 
crops obtained on good soil for the addition of each 
lb. of nitrogen in a fertiliser. They are the averages 
over many years and many different soils, so that 
they are the increased yields that may be expected 
for the addition of each lb. of nitrogen—if there is 
not a deficiency of potash or phosphoric acid in 
the soil.

Table I.

Crop.
Increase for

1 lb. 
Nitrogen.

(lb.)

Nitrogen in 
Crop. 

(Per Cent.)

Nitrogen 
Efficiency. 
(Per Cent.)

Wheat (grain) 11-4 1-8 20-4
Barley (grain) 14-2 1-3 18-5
Oats (grain) . 12-4 1-6 19-7
Potatoes (tubers) . 94-0 0-3 28-2
Swedes (roots) 94-0 0-2 18-8
Mangolds (roots) . 150-0 0-2 30-0
Hay.... 42-3 1-45 61-5

The nitrogen efficiency of the fertilisers in the 
last column is the percentage of the nitrogen in 
the fertilisers which appears in whole or part of 
the crop described in the first column.

In Table II. the increased yields are recalculated 
so as to show the increased crop obtained from one 
hundredweight of sulphate of ammonia in common 
units.

Table II.
Cr°P- Increase for 1 cwt. of Sulphate of Ammonia.

Wheat . . . 4-5 bushels or 2-41 cwt.
Barley . . . 6-5 „ or 5-02 „
Oats • • .7-0 „ or 2-62 „
Potatoes . . . . . 20-0
Swedes ..... 20-0 ”
Mangolds .... 32-0
Hay.....................................................9.0 ”

If we feed grass to a cow giving two gallons of 
milk a day, we find that 1 lb. of nitrogen causes 
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sufficient extra grass to grow to keep the cow alive 
one day and to give two gallons of milk. Since 
two gallons of milk contain 0-8 lb. of proteins or 
0-128 lb. of nitrogen, we have 12-8 per cent of the 
nitrogen of the fertiliser appearing in the milk or 
the efficiency with which the fertiliser is used via 
grass to make milk is 12-8 per cent.

The efficiency of meat production is lower, one 
pound of nitrogen fertiliser only producing 0-05 lb. 
of nitrogen in beef, or an efficiency of 5 per cent on 
the fertiliser.

Summing up these nitrogen efficiencies we have:
Fertiliser to grain

„ potatoes
„ grass or hay
,, milk
„ beef

about 20 per cent. 
„ 30 „ „

60 „ „
12-7 per cent.
5 per cent or lower.

It is not surprising that grass shows a higher 
efficiency than other crops, because the roots cover 
the ground more completely. I think that the 
efficiencies on the whole are very high ; compare 
the energy efficiency of a high-class locomotive on 
the railways, which is not more than 8 per cent.

Food Production.
The food of a man in Great Britain is approxi

mately :
Meat, fish .
Cereals
Milk, cheese, etc.
Potatoes and roots 
Sugar, fruit, etc. .

14-5 per cent.
18-5 „ „
24-5 „ „
25-8 „ „
15-5 „ „

—and the nitrogen efficiency in growing these foods 
from fertilisers is probably about 17 per cent.

The amount of protein consumed per head is 
86-5 gm. per day ; this contains 14 gm. of nitrogen, 
so that if this food were grown by using fertilisers 
at an efficiency of 17 per cent we should require 
to use 82 gm. of nitrogen in fertilisers to produce 
the food for one person for one day; or the fertiliser 
required to feed one person for a year must contain 
365 x 80 gm., or 29 kgm. of nitrogen. One ton of 
nitrogen in the form of sulphate of ammonia or 
nitrate of soda will therefore produce enough food 
for 34 people for one year.

Since the total amount of nitrogen consumed in 
fertilisers during 1928 was 1,658,000 tons, the 
amount of extra food produced from this fertiliser 
would contain enough nitrogen in the form of 
proteins to support 56,000,000 people ; and there 
would be sufficient carbohydrates and fat associated 
with this protein to form a complete diet.

Sir Daniel Hall has shown that 2-2J acres of land 
are required under cultivation to feed one person. 
Let us compare this with 1 /34 tons of fixed nitrogen. 
If we assume that the total capital required to 
build a nitrogen factory is £70-£100 per ton year 
of nitrogen, inclusive of everything, then for a 
maximum of £3 invested we can support one person. 
It would be impossible to bring 2-2| acres of land 
under cultivation at so low a capital cost. I do 
not think that land can usually be settled and 
cultivated at a less capital cost than £10 per acre, 
including roads and railways, houses, and agricul
tural machinery, so that to bring two and a half 
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acres under cultivation would need £25 capital as 
compared with £3 necessary to produce the fertiliser 
to produce the same amount of food. I would 
particularly like to direct attention to this calcula
tion in some countries where governments are 
always ready to consider and finance schemes to 
build railways and roads to open up new country 
or to build irrigation schemes, although the capital 
to be invested for a given amount 
of food - producing capacity is 
often enormous.

Stability of the Nitrogen 
Fixation Industry.

In fixing one ton of nitrogen and 
making it into fertilisers we use 
for all purposes about five and a 
half tons of coal, so that to 
provide the fertiliser to feed one 
person for a year we require 3| 
cwt. of coal. The population of 
the world (excluding China and 
Turkey) is now about 1940 
millions, and 56 millions or 2-8 
per cent are now being fed with 
food grown by nitrogen fertil
isers. Of the nitrogen fertilisers 
consumed in the year 1928, about 
1,000,000 tons of nitrogen was 
produced by synthesis, needing 
5’5 million tons of coal. This 
quantity of coal is almost negli
gible when compared with 1500 
million tons mined every year. 
The rest of the nitrogen was pro
duced by by-product coke ovens 
or as nitrate of soda from Chile.

The population of the world 
increased by 10 millions each year 
from 1913 to 1928. If we had 
to feed this increase of popula
tion by increased nitrogen fertilisation, we should 
have to build each year a works which would 
fix 300,000 tons of nitrogen per year and would cost 
upwards of £30,000,000. In order to run the works 
we should require 1 • 6 million tons of coal per year. If 
we built a works of this size every year for a hundred 
years, we should then be consuming 160 million 
tons of coal a year for nitrogen fixation, or only 
ten per cent of the coal which is being used in the 
world to-day. At least two-thirds of the coal con
sumed in the fixation of nitrogen is used for power 
production, so we could reduce the coal required 
to one-third the value mentioned if other sources 
of power were available. There are still large areas 
of the world suitable for cultivation. It is there
fore improbable that all the food requirements for 
the growing population of the world will have to 
Je supplied exclusively from nitrogenous fertilisers 
tor some time to come.

Distribution of Nitrogen Fertiliser.
Let us now investigate the use which the world 

®akes of the nitrogenous fertilisers available at the 
Present time. I have already mentioned that of the 

1,843,000 tons of nitrogen consumed in 1928, 
1,658,000 tons or 90 per cent was used in agri
culture.

In Table III. are shown the quantities of nitrogen 
consumed in the different countries during the year 
1928.

How much atmospheric nitrogen is combined by 
electric discharges ? How much by bacteria ? How 

much by our synthetic ammonia processes ? How 
much humus changes to give nitrate ? How much

Table III.

Nitrogen Consumed.

Metric Tons, 1928. Lb./Acre Arable.

Germany 615,200 22-3
France .... 166,900 6-7
Belgium 63,600 45-9
Czechoslovakia . 33,800 5-0
Denmark 29,100 9-8
Holland 73,400 70-6
Italy .... 68,300 4-7
Poland.... 54,600 2-7
Spain .... 67,300 3-8
Great Britain 61,600 10-4

Total (Europe) 1,134,800
U.S.A........................... 383,600 2-4
Japan .... 113,300 16-8
Egypt .... 35,900 9-2
Other countries . 175,600

Total (World) 1,843,200

nitrate is washed away and how much goes into
No. 3180, Vol. 126]
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the crop ? What happens to that going into the 
crop and how much of it forms humus ? What 
happens to the dissolved nitrogen going down the 
rivers into the sea ? How much comes back to 
land in the form of fish ? Again, how much nitrogen 
is liberated again from combination ? Is there a 
dynamic equilibrium in this nitrogen cycle—or are 
we drifting in one direction ? Are we gaining 
nitrogen in the air or are we losing it ?

We cannot get answers to these questions. There 
is no doubt that, in the past, nitrogen was stored 
up in coal and in Chile nitrate, and this is being 
liberated now, but we do not know whether nitrogen 
is being stored up anywhere at the present time. In 
the diagram, Fig. 2, I have made an estimate of 
the principal movements in the nitrogen cycle of 
Great Britain for the year 1928.

The vegetable food-stuffs consumed by man are 
estimated to contain 50,000 tons of nitrogen. If 
these are grown with a nitrogen efficiency of 20 per 
cent, then 250,000 tons of nitrogen is required in 
the soil. Of this nitrogen it is assumed that 50,000 
tons go into vegetable foods, 8000 tons into straw 
which forms farmyard manure, and the rest, 192,000 
tons, are washed out of the ground by rain water 
and lost to the rivers and seas. It will be noticed 
that I have assumed that the wastage of nitrogen 
derived from humus is the same as the wastage of 
nitrogen from artificial fertilisers. I have no direct 
evidence for this—I have no evidence at all; but 
I cannot think of a more reasonable assumption. I 
have taken no account of the vegetable and animal 
life on the moors and mountains except so far as 
it provides human food. Probably I have neglected 
some other important factors, but I make no 
apology for offering this first attempt at a nitrogen 
flow sheet for Great Britain.

We are now getting much better statistics of 
agricultural production than formerly, and I believe 
that consideration of these statistics with other 
statistics now available has opened up new fields 
of study in agricultural economics. I have calcu
lated the average amount of nitrogen obtained 
from an acre of crops in different countries. The 
figures in Table IV. are for the year 1928. 
They were obtained by calculating the weight of 
nitrogen in each crop for each country and then 
adding up the total amounts of nitrogen for each 
country. This weight of nitrogen is then divided 
by the area on which the crops grew and we get 
the weight of nitrogen in the crop in lb. per acre 
average over the whole country. By crop we mean 
the portion of the crop taken away for consumption 
by man or animals : for example, of wheat the grain, 
of potatoes the tubers, etc. The rest of the crop 
usually goes back to the land and is considered as 
part of the agricultural system of the country.

Since some crops give a larger yield of nitrogen, 
in the useful part of the crop, than others, the 
figures in the table are to some extent affected by 
the different crops and different proportions of each 
crop grown in the country. But so far as I can 
see, the effect of the different crops grown is of 
only minor importance, and as the production of 
proteins is the farmers’ business, we are not far 
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wrong in considering the first column as an index 
of the agricultural efficiency of that part of the 
country under crops. In the second column is

Table IV.
Year 1928. Lb. per Acre.

Country.
Total 

Nitrogen in 
Crops.

Nitrogen in 
Crops from 
Artificial 

Fertilisers.

Nitrogen in 
Crops from 

Humus.

Denmark . 52-0 2-4 49-6
Holland 49-0 17-6 31-4
Belgium . 47-2 11-5 35-7
Great Britain . 40-2 2-6 37-6
Japan 34-2 4-2 30-0Germany . 32-5 5-6 26-9
Egypt 31-6 2-3 29 3
France 23-5 1-7 21-8
Canada 21-8 0-1 21-7
U.S.A. 20-8 0-6 20-2
Italy. 20-5 1-2 19-3

given that part of the nitrogen in the crop which 
has been supplied by artificial fertilisers. It is 
assumed that on an average 25 per cent of the 
nitrogen supplied to the land as fertiliser is found 
in the useful portion of the crop. The third column 
is the difference between the other two columns 
and is the weight of nitrogen in the crop which 
has been supplied by the land. In countries with 
a good system of farming and a good rotation of 
crops this quantity is high. We see that the system 
of agriculture in Denmark produces more than twice 
as much as that in Canada, U.S.A., and Italy, and 
that in Great Britain we are a little better than 
Belgium and considerably better than Holland in 
our agricultural system, apart from the use of 
artificial nitrogen fertilisers. But since Holland 
uses seven times and Belgium four times as much 
nitrogen fertiliser per acre, these two countries 
obtain greater crops than those obtained in Great 
Britain, as is shown in the first column.

In Holland one-third of the crops appear to he 
grown from nitrogen fertilisers. There seems to he 
no climatic or other physical reason why fertilisers 
should not be used to a greater extent in Great 
Britain. If we used as much per acre as in Holland, 
we should consume 420,000 tons of nitrogen per 
year; if as much as in Belgium, 272,000 tons; and 
if as much as in Germany, 132,000 tons. The reason 
that we do not use more fertilisers does not appear 
to be economic. The use of sulphate of ammonia 
yields 100-300 per cent on the money invested within 
a year. Consider the special case of the fertilisation 
of wheat. For some years the price of wheat and 
of sulphate of ammonia has been practically equal. 
Since 1 cwt. of sulphate of ammonia gives an in
creased yield of wheat of 2-4 cwt., even after paying 
for phosphatic and potash fertilisers, one hundred 
per cent will be earned on money spent on nitrogen.

Development of the nitrogen fixation industry 
has lowered the price of nitrogen fertilisers, s° 
that we can expect the needs of the increasing 
population of the world to be met first by more 
intensive cultivation of land close to the markets 
for food rather than by extension of the culti
vated area.
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The Biological Method of Pest Control.
By Dr. A. D. Imms, F.R.S.

PHYSICO-CHEMICAL methods of controlling 
noxious insects present the advantage that 

they generally check their activities sufficiently to 
enable the grower to produce a reasonably satis
factory crop. They are, however, at the best only 
palliatives the application of which entails an 
increase in costs of crop production. Furthermore, 
they usually need to be repeated year after year, 
because they fail to reduce a given pest popula
tion to a low enough level, in any one season, to 
prevent its subsequent recurrence or increase. 
For the most part, however, they are the best 
general control measures so far devised. Not
withstanding this fact, there are many insect pests 
that are not amenable to any method of artificial 
control. In attempting repression in such cases 
other means have to be sought, and a possible 
method often presents itself in the utilisation of 
the natural parasitic (and predaceous) enemies of 
specific pests. This procedure has come to be 
known as biological control, and it has produced 
the most encouraging results where pests have 
become accidentally introduced into lands they 
did not previously inhabit. Their natural enemies 
being left behind, such pests, unchecked by bio
logical agents of this kind, quickly gain the as
cendancy.

Biological control aims at restoring, so far as 
possible, the missing parasite factor. It has to be 
remembered that some of these introduced pests 
are numbered among the worst of the world’s 
enemies of food supplies. Artificial control 
measures have, in many cases, proved impracti
cable and their application has involved vast 
expenditure of money to no real advantage. Bio
logical control has consequently been resorted to 
as a sounder and, in the end, a less expensive 
measure. In a number of cases highly satisfactory 
results have been achieved, but the method is too 
immature to forecast its ultimate possibilities and 
its limitations with any certainty. Every year, 
however, brings fresh records of promising results, 
but it cannot be regarded as a universal panacea 
as the misinformed are too prone to view it.

The first essential for success is technical know
ledge of the behaviour of specific parasites in re
lation to their hosts, from every point of view. 
Such knowledge forms the guiding principle in 
biological control work : it enables the most suit
able parasites to be selected and the chances of 
failure or mistakes to be reduced. The collection 
of biological data of this kind is the work of highly 
trained entomologists, who must have the use of 
the equipment and technique pertaining to a sub
ject which has its special requirements. They 
fiiust also be field naturalists, capable of studying 
the ecology of parasites in different countries in 
relation to different conditions. A further necessity 
is experience in the transportation of delicate 
msects over many thousands of miles of land and 
sea, where drastic climatic changes may be en
countered en route. At the destinations of these 

living cargoes fully trained specialists are likewise 
necessary. Familiarity with the handling, breed
ing, and liberation of parasites under favourable 
conditions can alone prevent loss of valuable 
material and wasted effort.

The more trade is fostered within the British 
Empire, the greater are the chances of the spread 
of pests from one land to another. The most 
efficient quarantine has so far failed to preclude 
this transfer taking place at one time or another. 
As already mentioned, it is largely against such 
introduced enemies that biological control offers 
promise of success. The basic food plants of 
Europe are grown in most of the Empire, and, 
consequently, parasites of the enemies of such 
plants have mainly to be sought out in Europe. 
These facts, taken in conjunction with the growing 
importance and demand for biological measures, 
have received timely recognition from the Empire 
Marketing Board. By providing financial aid. it 
has enabled the Imperial Institute of Entomology 
to establish a special laboratory for the further
ance of the method at Farnham Royal, Bucks. 
A grant of £15,000 for capital expenditure led to 
the foundation, in 1927, of what is certainly the 
most adequate laboratory of its kind in the world. 
An annual maintenance grant for five years has 
led to its rapid development. That the creation 
of this laboratory has met a real need in Empire 
entomology is borne out by the number of re
quests for assistance that have already come in 
from various dominions and colonies. Its estab
lishment renders the British Empire no longer so 
dependent upon the good-will of the United States 
for assistance in this direction. The Federal 
Government at Washington has fully realised the 
value of biological control and now expends more 
than £100,000 per annum on work of this character.

A general account of the aims and underlying 
principles of biological control has been recently 
published by the Empire Marketing Board in a 
Bulletin* under the authorship of Dr. W. R. 
Thompson, the superintendent of the Farnham 
Royal Laboratory. In the same publication he 
gives a full and most interesting description of the 
organisation, facilities, and progress of the work 
of the Laboratory. During the brief existence of 
the latter more than 73 consignments of bene
ficial insects, containing over 285,000 living indi
viduals, have been sent out to where demands 
came. These consignments represent about 24 
species attacking about 17 different kinds of hosts. 
Also about 29,000 examples of Chrysomelid beetles 
have been shipped to Australia with the view of 
attempting to control St. John’s wort by the aid 
of their phytophagous propensities.

This Bulletin is to be commended to all ento
mologists and to anyone interested in the practical 
applications of biology. In one respect it is unique, 

* “ The Biological Control of Insect and Plant Pests. A Report on 
the Organisation and Progress of the Work of the Farnham House 
Laboratory.” Pp. 124 + 7 pl. E.M.B. 29. By Or. W. B. Thompson. 

I (London : His Majesty’s Stationery Office, 1930.) Is. net. 
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in that it explains the whole procedure of bio
logical control and its underlying principles. It 
will obviously prove most helpful to have such 
information gathered together in so convenient 
and authoritative a form. There may be differ
ences of opinion here and there on the theoretical 
side of the subject, but only one criticism of any 

importance need be raised. On page 25 an erroneous 
impression is conveyed with reference to the out
standing work of the Hawaiian entomologists and 
their methods. Probably in no part of the world 
has greater skill or care been exercised in biological 
control than in these Pacific Islands, and the 
successes achieved have been truly remarkable.

Radio Telephony at

]PROGRESS is being made rapidly in the develop- 
- ment of the Post Office radio transmitting 
station at Rugby. On the invitation of Sir Thomas 

Purves, Engineer-in-Chief to the Post Office, who 
is also president of the Institution of Electrical 
Engineers, many of the members of the Council of 
the Institution visited this station on Sept. 30 and 
were much impressed by the new developments.

In 1927, the first international telephone service 
designed for connexion with the ordinary telephone 
subscribers’ system was started with one channel 
between the United States and England. There 
are now four channels and preparations are near
ing completion for a fifth channel. Two of these 
channels use long waves and three short waves. 
The short wave systems are cheaper to erect, but 
they are not so trustworthy as the long waves. 
For the latter system, there are twelve masts, each 
820 feet high, supporting the antennas. The single 
side band telephone transmitter G.B.T. is the most 
powerful radio telephone transmitter in the world. 
Its wave-length is 5000 metres (60 kilocycles) and 
its output is equivalent to a broadcast transmitter 
of 1000 kilowatts. It is wonderful to notice how a 
current of several hundred amperes is apparently 
transmitted directly into the ether.

There are now a large number of smaller towers 
arranged in groups called ‘ arrays ’, the heights of 
which vary from 120 to 180 feet. These towers 
are used to support the antennae for the short 
wave beam telephone services. The arrays are so 
arranged that the beam is projected in the direc
tion of the great circle joining the transmitting to 
the receiving station. Three different frequencies 
are used, depending on the time of day the message 
is sent, and the message sometimes travels one way 
round this great circle and sometimes the other way.

The G.B.R. telegraph transmitter is the most 
powerful one in the world and works at 600 kilo
watts and 16 kilocycles. The ninth harmonic of a 
tuning fork which oscillates at 1777-7 cycles is used 
to tune the circuit. In the final amplifier stages of 
G.B.R. each panel contains eighteen cooled anode 
valves.

By combining both short wave and long wave I 

the Rugby Station.
systems, the Post Office can now provide an effect
ive service to America over the full twenty-four 
hours. It is not considered possible to operate 
long wave systems to greater distances than from 
England to North America. The solution of the 
problem of providing communication with the 
Dominions has been obtained by the use of short 
wave transmission.

In order to prevent unauthorised persons from 
' listening in ’ to the private telephone messages 
which are now being sent almost continuously, a 
method has been devised of making the speech as 
transmitted quite incoherent to the would-be 
listener. The component parts of the speech are 
' scrambled ’, that is, they are split up into portions 
by an electrical device and transmitted in this 
state, being finally rearranged in their correct form 
at the distant end. Demonstrations were given 
to the visitors, through the medium of a loud 
speaker, of the London side of conversations with 
New York through the long wave channel. The 
scrambled speech sounded absolutely meaningless. 
A somewhat different system of scrambling is 
adopted in the short wave system. In this case 
the frequencies of the various sounds are inverted, 
the high frequency sounds becoming low frequency 
and vice versa. The sounds produced by the waves 
in the intermediate stages remind one of barking 
dogs or crowing cocks.

The Rugby station is used for the ship and shore 
telephone service. The messages to the Majestic, 
the Olympic, the Leviathan, and other vessels, are 
sent out from here.

The electric power required to work the station 
is obtained from the system of the Leicestershire 
and Warwickshire Power Company by means of 
two underground cables, each capable of taking 
the full load of the station. The cables can be con
nected to either the Warwick or Hinckley power 
stations, so that the risk of a failure of the power 
supply is almost negligible. Short wave services 
to Australia, South Africa, Canada, India, and 
the Argentine are either complete or nearing, com
pletion. As the site covers 900 acres, there is plenty 
of room for extension.

Obituary.
Prof. W. D. Matthew, F.R.S. 

"DALzEONTOLOGISTS, zoologists, and geologists 
-L mourn the loss of Dr. William Diller Matthew, 
professor of palaeontology in the University of Cali
fornia, who died on Sept. 24, aged fifty-nine years. 
J or thirty years he shared the charge of the fossil 
vertebrates in the American Museum of Natural 
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History, New York, and added greatly to the col
lection by his own discoveries in the western States. 
In 1927 he was appointed to the professorship at 
Berkeley, where he looked forward to extending 
the palaeontological museum of the University of 
California by renewed activity in collecting fossils 
on the Pacific border of the American continent.
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This important task, for which Prof. Matthew was 
so well fitted, has unfortunately been interrupted 
by his untimely death.

Matthew was born at St. John, New Brunswick, 
Canada, the son of Dr. G. F. Matthew, a well-known 
Canadian amateur geologist who added much to our 
knowledge of the oldest f ossiliferous rocks of eastern 
Canada. He inherited the disposition for geologi
cal research from his father, and on leaving school 
proceeded to Columbia University, New York, 
where he eventually graduated as Ph.D. In the 
beginning, his inclinations were towards mineralogy 
and mining geology, and his first scientific paper 
dealt with topaz from Japan. For three or four 
years he spent his leisure in studying the crystalline 
and volcanic rocks of New Brunswick, and he pub
lished several valuable results. At the same time, 
he was an all-round naturalist, and his papers on 
some. American species of the plant Cuscuta and on 
a trilobite Triarthrus show an early interest in the 
world of life. He attracted the notice of Prof. 
H. F. Osborn, who was then beginning to organise 
the great department of vertebrate palaeontology 
in the American Museum of Natural History, and 
in 1897 he was selected as one of Prof. Osborn’s 
assistants. Thus began his career as a distin
guished student of extinct mammals and other 
higher vertebrates.

Matthew’s first original research at the American 
Museum was a revision of the earliest remains of 
Tertiary mammals found in New Mexico, and his 
paper on the subject published in the Museum 
bulletin at the end of 1897 showed that these 
mammals belonged not to one but to two successive 
faunas, the Puerco and the Torrejon. It was the 
beginning of a long series of technical descriptions 
of the remains of Tertiary mammals which appeared 
m the Bulletin and Memoirs of the American 
Museum of Natural History, and is interesting as 
already displaying the keen insight into the bearing 
of the facts on wide problems which characterises 
all Matthew’s writings. Cope had supposed that 
the bones of the two rows of the carpus and tarsus 
in the earliest Tertiary mammals were always 
directly opposite, and that interlocking began 
only in later groups. Matthew proved that such 
interlocking had already begun in the earliest 
Eocene.

As examples of his later publications may be 
specially mentioned those on the deer, early rodents, 
and cats. He showed that the deer must have 
^M^ed in the Old World, and that their succession 
in North America resulted from a series of immi
grations. He described and discussed a group of 

ocene rodents which may have been the primi- 
We stock from which many later groups descended 

and diverged. He distinguished among the fossils 
rom the Oligocene period onwards two parallel 

senes of Felidae, one ending in the existing true cats, 
e other in the sabre-toothed tigers which became 

extinct just before historic times. These, and many 
M Pro^ems in the evolution of mammals 
। atthew discussed finally, with fullness of know- 
“Th6 exPerience, in a valuable paper entitled 

J-ne Evolution of the Mammals in the Eocene ”, in 

the Proceedings of the Zoological Society of London 
for 1927.

In a more general way Matthew was also in
terested in the extinct birds and reptiles. In 
1917 he joined Mr. Walter Granger in a valuable 
description and discussion of the skeleton of a 
gigantic running bird, Diatryma, from the Eocene of 
Wyoming. With Mr. Barnum Brown he described 
Megalosaurlan Dinosaurs from the Cretaceous of 
Alberta. He also described part of a skull of the 
only known horned Pelycosaurian from the Permian 
of Texas.

While occupied with this detailed research, 
Matthew meditated on many general questions 
which confront the geologist and palaeontologist, 
and he summarised his ideas in two most suggestive 
publications. The first is entitled “ Climate and 
Evolution”, in the Annals of the New York Academy 
of Sciences, vol. 24, 1915. The second is a synopsis 
of lectures in palaeontology in the University of 
California issued in 1928. Our knowledge of the 
evolution of the land vertebrates of past times is 
supposed to be scanty because those which in
habited the uplands and forests are scarcely ever 
represented among fossils. The early mammals 
are so imperfectly known because they lived in the 
forest regions of the north—Siberia, Canada, or 
Alaska—which have not yet been thoroughly ex
plored. Dispersal and evolution are said to be due 
chiefly to geographical and climatic changes.

Matthew’s scientific researches are recorded not 
only in his own publications, but also in other 
works of the American Museum, of which he was a 
most generous and unselfish helper. In later years 
he co-operated in interpreting the wonderful dis
coveries of fossil mammals in Mongolia, and in 1926 
he himself visited China to further the research in 
progress there. Nor did he neglect the educational 
aspect of the Museum’s activities. His handbooks 
on “The Evolution of the Horse”, “Mammoths 
and Mastodons ”, and “ Dinosaurs ” are admirable 
examples of popular exposition.

Matthew’s quiet, lovable personality, delightful 
sense of humour, and unassuming scholarship made 
him a welcome guest wherever he appeared in his 
many travels, and he had a multitude of friends. 
He retained his Canadian nationality to the end, 
and was elected a fellow of the Royal Society in 
1919. A. S. W.

We regret to announce the following deaths :
Mrs. Anna Botsford Comstock, emeritus professor 

of nature study at Cornell University, and wife of 
Prof. J. H. Comstock, emeritus professor of entomo
logy in the same university, on Aug. 23, aged seventy- 
five years.

Rev. J. G. Hagen, S.J., director of the Vatican 
Observatory for more than twenty years, on Sept. 5, 
aged eighty-three years.

Mr. E. M. Holmes, emeritus curator of the Pharma
ceutical Society of Great Britain, an authority on 
materia medica and also on algae, on Sept. 10, aged 
eighty-seven years.

Dr. E. Alberta Read, assistant chief of the micro- 
analytical laboratory of the U.S. Bureau of Chemistry, 
Department of Agriculture, and distinguished for her 
work on histology, on Sept. 1.
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News and Views.
No disaster of post-War years has so deeply touched 

the minds and hearts of English-speaking peoples as 
that which overtook the airship R101 near Beauvais 
early last Sunday morning. The airship, considered 
by those responsible for its design, construction, and 
navigation, as well as by those men of science who 
have laboured for years to make lighter-than-air 
vessels proof against the vagaries of the elements 
which they have to encounter, as the embodiment of 
safety, within a few hours of its release from its moor
ing mast at Cardington was reduced to a blackened 
framework of metal, and most of its crew and all its 
passengers, including Lord Thomson, Secretary of 
State for Air; Sir Sefton Brancker, Director of Civil 
Aviation; the brilliant and intrepid Major G. H. Scott, 
and Col. V. C. Richmond, responsible for the design 
of the airship ; Mr. M. A. Giblett, of the Meteorological 
Office, and a familiar figure at British Association 
meetings, each of whom in his respective sphere was 
an inspiration to his fellows, have perished with the 
vessel which was to carry them to Egypt and India 
in triumph. The vessel itself could have been re
placed. The loss of these splendid lives is more than 
a national calamity : it makes the world poorer. The 
loss of the airship by itself would, while they lived, 
have merely spurred them to greater efforts to justify 

. their faith in the future of this type of craft. But it 
will occasion no surprise if the country as a whole, 
with this culminating disaster in mind and deprived 
of the enthusiasm and driving force of these pioneers, 
will find adequate reasons for refusing to go forward 
with schemes for further airship construction while 
the risk to valuable lives is manifestly so great.

Sir Richard Glazbbrook, chairman of the Aero
nautical Research Committee, in a letter to the Times 
of Oct. 7, pays grateful tribute to the scientific influ
ence and service of several of the men whose loss the 
nation now deplores. Lord Thomson, he says, has 
ever been most helpful in the work of the Research 
Committee: Sir Sefton Brancker’s enthusiasm was 
most infectious, and his interest in problems bearing 
on civil aviation most stimulating. Col. Richmond 
was a member of Sir Richard’s staff in the Aero
nautical Department of the Imperial College some ten 
years ago, and he was a leading authority on airship 
construction. Major Scott knew all there was to know 
about airship navigation, and his experience would 
have been of great value in the development of airship 
traffic in the future. Squadron-Leaders Bishop and 
Rope had both done notable work. During the War, 
when the rapid gauging of munition parts was of vital 
importance, Bishop invented improvements in the 
method which secured greater accuracy and greater 
speed. Rope is the author of a well-known article on 
airship lift in the “Dictionary of Applied Physics”. 
Mr. Giblett had devoted himself for some years to 
meteorological problems bearing on airships, and our 
knowledge of the motion of the air in gusts and the 
distribution of ‘ gustiness ’ in a wind is largely due to 
his researches at Cardington. “ All these men ”, adds 
Sir Richard, “ realised in a marked degree that the 

development of the airship depended on the combina
tion of scientific ability and the experience gained in 
flight. They gave of their experience freely ; they 
utilised, wisely and wholeheartedly, all we could give 
them from our stores of mathematical learning and 
scientific knowledge. And now they are gone; their 
work will live, and my Committee would wish me, I 
know, to express their sense of its greatness, their 
sorrow for our loss.”

It is interesting to compare the speeches made by 
the Prime Minister and other representatives of the 
British Commonwealth of Nations at the opening 
session of this Imperial Conference with those made 
at the corresponding session in 1926. In 1926, the 
dominant personalities at the Conference were 
Mr. Baldwin and Mr. Amery, representing Great 
Britain, and Mr. Bruce, the Prime Minister of Aus
tralia, all of whom believe that preferential tariffs are 
essential for the realisation of Imperial economic 
unity and prosperity. Nevertheless, the subject of 
tariffs occupied little of the time of the Conference, 
other forms of Imperial preference receiving far more 
consideration, particularly the means by which the 
various countries of the Empire could most effectively 
apply their scientific workers and reserves of scientific 
knowledge to the tasks of developing the vast poten
tial resources of the Empire and combating the 
diseases afflicting or threatening its peoples, domestic 
stock, and plant products. As proof of the earnest
ness of Great Britain in the matter, Mr. Baldwin was 
able to point to the creation of an Empire Marketing 
Board with ample funds at its disposal for the further
ance of schemes for marketing Empire products and 
for the prosecution of research. This approach to the 
problems confronting the Conference was sufficiently 
novel and promising to awaken the keen interest of 
most of the Dominion statesmen present, and en
couraged the hope that at future conferences even 
more time would be given to the consideration of the 
impacts of science on Imperial affairs.

It is disappointing to find so little indication in the 
opening speeches that the principal representatives 
at the present Imperial Conference appreciate the 
significance of these impacts on our material progress 
or realise their potentialities as an Imperial consoli
dating force. Neither Mr. MacDonald nor any of the 
other Prime Ministers found it necessary to refer to 
the fact that science has hitherto been applied almost 
exclusively to solving the urgent and vital problem of 
production, and that now the governments of the 
Empire—indeed, all governments—are confronted 
with a new one, namely, that of re-equipping the 
machinery of State and reorganising the system of 
finance so that the peoples of the world can take full 
advantage of their immensely increased productive 
capacity, which they owe to the application of science 
in the production of foodstuffs, essential raw materials, 
and manufactured goods. It is surprising that Mr- 
MacDonald did not take advantage of the excep- 
tional opportunity offered him as chairman of this 
Imperial Conference to open its proceedings with a 
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survey of the work already done to further Imperial 
co-operation in various fields. To this he might have 
added an invitation to the Dominions to co-operate 
more fully with Great Britain in the task of developing 
the non-self-governing dependencies of the Crown, a 
field of work which could provide a magnificent out
let for the energies and initiative of the products of 
the universities of the Dominions.

Fubtheb, Mr. MacDonald might have expressed 
an opinion on the fruitful suggestion conveyed to him 
some months ago in a memorandum drawn up by 
Sir Basil Blackett as the outcome of a series of dis
cussions on Imperial economic co-operation by an 
authoritative group of politicians, men of science, and 
financial experts, that an Imperial Economic Body, 
deriving its authority and its income from the govern
ments of the Empire, should be set up by the Imperial 
Conference. This body, it was suggested, should have 
a permanent secretariat similar to that of the Secre
tariat of the League of Nations, its functions being to 
deliberate and advise upon all questions affecting the 
economic and social well-being of the Empire, and to 
promote efficiency in production and marketing (a) 
by the development of a common service of economic 
intelligence and investigation and (&) by the promo
tion of co-operation in the application and dissemina
tion of the results of scientific research. This, of 
course, would involve the new body in the assumption 
of responsibility for the work of the four existing 
inter-Imperial bodies, namely, the Imperial Economic 
Committee (including the Empire Marketing Board), 
the Imperial Shipping Committee, and the Mechanical 
Transport Council. The suggestion that there should 
be such an Imperial Economic Secretariat also has 
the support of the Empire Economic Union, the 
research committee of which recently published an 
illuminating report on the trade relationships and 
economic position of the various countries of the 
Empire. Such a permanent secretariat is badly 
needed. With this continuously working for the 
furtherance of the ideal of Imperial economic co
operation, and regular yearly meetings of an Imperial 
Council at which the countries of the Empire were 
represented, there would be some hope of continuity 
of policy between successive Imperial conferences.

Dr. A. W. Hill, Director of the Royal Botanic 
Gardens, Kew, in his thoughtful and interesting 
inaugural sessional address to the students of the 
School of Pharmacy, delivered on Oct. 1, dealt first 
with the Doctrine of Signatures which was so widely 
accepted by herbalists and physicians during the 
Middle Ages, a doctrine which, while containing much 
that was fantastic, contributed very materially to the 
study of plants and the recognition of their medicinal 
value. According to this ingenious doctrine, every 
plant bore on some part of it, leaf, stem, seed, etc., 
some sign or indication of the part of the body diseases 
0 which it would cure, or in its juice a resemblance 
to one of the four humours, namely, blood, yellow 

lie, black bile, or phlegm, disorders that it would 
a eviate : thus the lungwort (Pulmonaria), spotted 
with tubercular scars, was a specific for consumption; 
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the blood-root (Tormentilia), which derives its name 
from the red colour of its roots, was adopted as a cure 
for the bloody flux; while the bryony, the root of which 
resembles the foot of a dropsical man, was a remedy 
for dropsy. Even the great naturalist, John Ray. 
believed that by the wise dispensation of Providence 
such species of plants are produced in every country 
as are good for the diseases prevalent in that country.

De. Hill wisely recommended the study of the 
work of early pioneers in botany and medicine, re
marking that “ we are too apt to think that there is 
little to be found out by delving into the literature of 
the past . . . but it is somewhat surprising to find 
how much the early investigators, herbalists, monks, 
and others knew of the properties and uses of plants 
and how much we can learn from their writings 
One might add to these very true remarks that much 
valuable information would doubtless follow from in
quiries into the reasons why herbs that had a reputa
tion when the herbs themselves were used lost that 
reputation when modern preparations were employed. 
Dr. Hill then proceeded to deal with the importance 
of studying the physiological varieties of plants and 
ascertaining in what respects these varieties, though 
at present botanically indistinguishable, differ in their 
chemical constituents. The example selected by Dr. 
Hill was that of Eucalyptus dives, the volatile oils 
of four physiological varieties of which differ enorm
ously in the proportion of piperitone, cineol, and 
phellandrene which they contain. Mr. Penfold, in 
remarks quoted by Dr. Hill, says : “ I am un
acquainted with any evidence which shows the 
medicinal value of Eucalyptus oils to be due to cineol”. 
“ It is only ”, said Dr. Hill, “ by the exercise of the 
observant faculties and by making deductions there
from that we are able to make any real contribution 
to knowledge.”

The Eighth International Congress of the History 
of Medicine, to which we directed attention in our 
issue of Aug. 23, p. 292, was held in the Accademia 
dei Lincei at Rome on Sept. 22-28, under the presi
dency of Dr. Pietro Capparoni, professor of the 
history of medicine at Pisa, with Prof. Castiglioni, 
who occupies the corresponding chair at Padua, and 
Prof. Bilancioni, of Rome, as vice-presidents. About 
230 members were present, from sixteen different 
countries. The British delegate was Dr. J. D. 
Rolleston, who also represented the Royal College of 
Physicians and the Royal Society of Medicine ; the 
Royal College of Surgeons and the University of 
London were represented by Prof. G. E. Gask ; the 
Society of Apothecaries by Dr. Vincent Dickinson ; 
the University of Manchester by Dr. R. Whitehead ; 
and the Wellcome Medical Historical Museum by 
Capt. P. J. Johnston-Saint. The most notable 
figures in the Congress were Prof. Karl Sudhoff, of 
Leipzig, the doyen of medical historians, and Prof. 
Georg Sticker, of Wurzburg, the leading living writer 
on the history of epidemiology, who both took an 
active part in the proceedings.

In addition to the papers referred to in our previous 
reference to the International Congress of the History 
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of Medicine, mention may be made of the following 
communications: the relations between the Acca- 
demia di Cimento and the Royal Society, by Dr. 
Mose di Segni ; malaria in contemporary poetry 
from Virgil to Carducci, by Signora Anna Celli, the 
widow of the eminent malariologist; madder in the 
history of medicine, by Dr. G. R. Cameron ; and the 
appearance of chlorosis in the sixteenth century, 
by Dr. Axel Hansen. The receptions included an 
audience and address by the Pope in the Vatican; 
visits to the Bibliotheca Casanatense and Bibliotheca 
Lancisiana, where there was an exhibition of manu
scripts, incunabula, and other rare medical works; 
excursions to Lake Nemi and inspection of Caligula’s 
galley, as well as to Monte Cassino, where a bronze 
was offered to the monastery in recognition of its 
services to medical science in the Middle Ages. On 
his way to and from the meetings, as well as on the 
rare occasions when he was unable to escape the 
temptation to play truant, the student of social 
hygiene could not fail to be impressed by the con
spicuous absence of beggars, prostitutes, and drink 
advertisements in the streets of Rome, which in this 
respect set an excellent example to those of London, 
Paris, and other large towns. The next Congress will 
be held at Bucharest in 1932.

Scotland is soon to possess a Scottish National 
Trust, which will play in the northern kingdom a part 
similar to that of the original National Trust, the 
activities of which are in practice confined to England 
and Wales ; that is to say, it will constitute a body 
of trustees, governed by a council, to which bene
factors may convey lands and properties, and which 
may from tune to time take steps to secure properties 
in the national interest as funds permit. The Trust 
will be a registered company, limited by guarantee, 
with a council or board of control and such other ad
ministrative apparatus as its subsequent development 
may make necessary. Private individuals up to any 
number may become members of the Trust on pay
ment of an annual subscription of one guinea, to 
which amount personal liability will be limited. The 
Trust is to be promoted by the Council of the Associa
tion for the Preservation of Rural Scotland, and a 
provisional council, of which the Duke of Atholl has 
accepted the presidency, has been formed. The move 
is a laudable one, but in view of the fact that a 
Government Committee has been investigating with 
thoroughness the possibilities of setting aside areas 
in Great Britain for the people, no harm would have 
been done had the promoters had the patience to 
wait for and perhaps benefit by the recommendations 
and suggestions of that Committee.

During the coming winter a course of lectures on 
Native Races of the Empire ” will be given under 

the auspices of the Royal Anthropological Institute. 
The lectures will be popular in character, following 
in this respect the course given last year on “ Early 
Man Each lecture will deal with the people of a 
single area. In addition to giving a general account 
of the people, the lectures will illustrate the bearing 
of the study of their culture on the problems of the 
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administration of their affairs under European juris 
diction. The first lecture of the series will be given 
Prof. J. L. Myres, president of the Royal Anthropo^ 
logical Institute, on Oct. 15, at 5.30 p.m. He 
deal, among other matters, with the general aspect 
of the relation of anthropological studies to ad
ministration, under the title of “Native Races of the 
Empire : Facts and Problems The second lecture 
will be given on Nov. 12, by Mr. A. M. Hocart, on 
“Spirit Worshippers of the South Seas”; andon 
Dec. 10, Lord Raglan will lecture on “ The Tribes of 
the Anglo-Egyptian Sudan ”, Further lectures in 
the series will be given after Christmas—on Jan. 15, 
Feb. 10, and Mar. 10. Subjects and speakers will be 
announced later. The lectures will be given in the 
Portland Hall of the Regent Street Polytechnic 
Extension, Little Titchfield Street, Great Portland 
Street, W. Admission will be free.

The expedition by submarine across the Arctic Sea 
suggested some time ago by Sir Hubert Wilkins is 
now taking definite shape. Science Service, of Wash
ington, D.C., announces that an American submarine, 
withdrawn from the United States navy, has been 
acquired and named Nautilus. It is a small vessel 
with a submerged displacement of 566 tons. The 
cruising radius on the surface is 3000 miles, or with 
emergency fuel, 5500 miles. It is believed that the 
vessel, stripped of its fighting equipment, will be 
able to travel at least 175 miles submerged. Lieut.- 
Commander S. Danenhower will be in command of 
the Nautilus, and Dr. H. U. Sverdrup, who served six 
years with the Norwegian Maud expedition, will be 
in charge of the scientific work. The course proposed 
is from Alaska to Spitsbergen. Dr. Sverdrup believes 
that during July and August the pack will prove to be 
so open that the submarine will be able to come to the 
surface every five miles if necessary. On the other 
hand, it is hoped that the ship will prove capable of 
breaking through young ice, the position of which can 
be ascertained by the intensity of the light under water. 
Some soundings are to be made.throughout the voyage, 
as well as gravity and magnetic observations. Physical 
observations on the sea water will be taken at different 
depths.

The presidential address of Mr. J. G. Lawn on 
“ Periodical Variations in the Prices of Minerals and 
Metals ” delivered in June to the Institution of Min
ing and Metallurgy, appears in the July issue of the 
Institution’s Bulletin. Variations of prices of minerals 
is a subject which the professional mining engineer 
frequently overlooks, as to a large extent it lies outside 
his normal terms of reference. The price of working 
a mine must be more than balanced by the price re
ceived for its products. Fluctuations in working costs 
can be more or less allowed for by individual operators, 
and the mining engineer’s experience comes into play 
very largely either in the budget for such allowance or 
in devising methods of keeping the figures below an 
economic danger-mark. But prices of products may 
be governed by national or international circum
stances : they soar or are depressed according to con
ditions, political and otherwise, over which the average 
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single company has but little control. Thus, beyond 
an occasional glance at current figures, usually confined 
to the metals in which he is specially interested, the 
professional man gives scant attention to the matter. 
Mr. Lawn dealt with his subject ably under three 
heads, the metals as money, the relative prices of 
metals, and periodical variations in prices of minerals 
and metals. He showed clearly that knowledge of this 
economic question is very much the concern of the 
mining engineer, as its obvious influence on operations 
at the mines themselves is to-day forced home in 
practically every undertaking. It is as well in these 
days of severe industrial depression that we are 
brought to realise that even an honourable profession 
may become a fool’s paradise if the plain ‘ bread and 
butter ’ facts of life remain long disregarded.

In the August issue of the Aeronautical Journal 
appears the full report of a lecture given by Dr. J. W. 
Maccoll on modern aerodynamics research in Ger
many. The paper is valuable in that it gives a very 
comprehensive account of the intensive research in 
aerodynamics that has been conducted in Germany— 
especially on the problem of turbulence—during the 
past few years under the inspiration of Prandtl and 
Karman. The earlier parts of the paper treat of the 
boundary layer theory and its application to laminar 
and turbulent motion, the experimental and theo
retical investigations into the origin of these states, 
and the analysis of the characteristics and inner 
mechanism of fully developed turbulence. Workers 
in the subject will find this paper of great value be
cause of the systematic arrangement and exposition 
of the enormous amount of work in this field that 
has been conducted in Germany. Incidentally, the 
essential empiricism of the present German school is 
very apparent in the nature of the assumptions that 
are made at each stage where the mathematical diffi
culties appear too severe.

The tenth Annual Report of the Non-Ferrous 
Metals Research Association and the July number of 
the Bulletin of the Association have recently been 
issued. We have already referred to the finances of 
the Association and to the new headquarters, where 
much of the work will in future be concentrated. 
The experiments on ternary alloys of lead, which have 
brought about a marked improvement in cable 
sheathings for positions subject to vibration, such as 
°n railways, have led to further developments in the 
making of water pipes and lead roofing. Another 
Product of the research work of the Association is the 
a umimum brass for condenser tubes, and this material 

on a large scale in practice, 
particulars of many other 

investigations, some of which have been conducted in 
central laboratories and others in university and other 
institutions in close touch with the Association. This 
P° icy of co-operation has proved to be of great value 
m the training of research workers, in addition to its 
immediate results. The information service, which 

on an extensive scale, has already served as a model 
0 other organisations, and such reports as that just 
^cd supply adequate proof of the usefulness of the 
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is now undergoing test 
■The Report contains

system of research associations under the scheme of 
the Department of Scientific and Industrial Research, 
provided that a competent staff can be secured, as in 
the present instance.

The growing number of international organisations, 
more especially in the electrical field, has led the 
Institution of Electrical Engineers to appoint an 
International Relations Committee to discuss the 
question of the best way to co-ordinate British partici
pation in them. The International Electrotechnical 
Commission (I.E.C.) is the oldest of these bodies and 
has done admirable work in its somewhat limited 
field, its specific purpose being to obtain agreement 
on standardisation questions. At the recent technical 
sessions of the I.E.C. held at Stockholm, an informal 
preliminary discussion on this subject was opened 
by Mr. P. Good, an English delegate. In comparing 
the other international bodies with the I.E.C., he 
pointed out that their primary purpose was the 
exchange of information and. experience and the 
bringing in personal contact of those engaged in 
similar work in different countries. Recent experi
ences have shown that congresses of this kind have 
already reached the stage of being overburdened with 
papers which receive little attention, and some of 
them are not up to the standard of, or suitable for, 
international discussion. There is great need for 
co-ordination in the international field in order to 
avoid overlapping of effort. Mr. Good suggested 
the possibility of changes being made in some of the 
existing organisations or the merging together of 
them into a body which should be representative of 
the electrotechnical industry as a whole throughout 
the world. It would have the funds to promote 
continual international exchange of technical informa
tion and when necessary it could call conferences. 
An organisation of this nature would have to be 
governed by properly formed national committees, 
each of which would have the responsibility of seeing 
that the papers contributed by its members were of a 
standard which justified international consideration.

The problem of measuring the temperature of the 
air is much more difficult than would be supposed by 
anyone who has not attempted it, because of the 
necessity for eliminating the influence of radiation, 
which affects the thermometer very readily but the air 
only in an indirect way. If any kind of self-registering 
thermometer is to be used, the Stevenson screen has 
long been the standard method in Great Britain. In 
that screen a reasonably free circulation of air is secured 
by the use of louvres, and direct radiation is at the 
same time prevented from reaching the thermometers ; 
much stress is always laid on the importance of having 
the screen painted white. In a paper by Barkat Ali 
(Scientific Note No. 11 of vol. 2 of the “ Scientific 
Notes ” of the Indian Meteorological Department) the 
results of comparative observations made with three- 
teakwood Stevenson screens, painted black, painted 
white, and unpainted, are summarised. The observa
tions were made at Agra between May 15, 1925, and 
Feb. 28, 1926, that is to say,during a period including 
many days with solar radiation of an intensity never 
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experienced in the British Isles. The results were sur
prising. In place of the large differences that might 
have been expected during the daytime between the 
black and the white screens, even the mean maximum 
obtained in them differed only by 0-8° F. By grouping 
the observations to include only the days of little or no 
cloud and wind the difference was increased only to 
1|°F. ; the mean of the maximum and minimum was 
practically identical for all three screens. The observa
tions appear to imply that in the British Isles white 
paint is almost unnecessary, but since the wood needs 
protection against the weather and white paint is not 
expensive, it is obviously preferable to use it, even 
though a substance like linseed oil might be more last
ing and even cheaper; readings made in dark-tinted 
screens can, however, be accepted as reasonably 
accurate where figures from a whitened screen are not 
available, the more so as there are various other more 
important sources of error in a large proportion of the 
climatological statistics accumulated by private and 
official observers in Great Britain.•

The Eugenics Review (vol. 22, No. 2) contains a bio
graphical sketch of Mr. Henry Twitchin, a wealthy 
benefactor of the Eugenics Society, who died on Mar. 
19 last, by Major Leonard Darwin. Mr. Twitchin 
had given the Society £1000 a year for some years, 
but his bequest will probably have an annual value of 
more than £3000. He was born in Berkshire from 
farmer ancestors, and after a training in agriculture he 
emigrated to Western Australia as a young man and 
took up sheep-farming. In 1924 he sold his estates, 
comprising more than a million acres of pastoral 
leases, and, after thirty-four years in Australia, re
turned to England. His interest in sheep-breeding 
early led him to recognise the importance of the 
principles of heredity as applied to man. Mr. Twitchin 
was for many years in correspondence with Major 
Darwin on the subject of eugenics, and his views are 
summarised in extracts from some of his letters. From 
1912 until the day of his death he showed increasing 
interest in the aims and work of the Eugenics Society.

It is announced by Science Service of Washington, 
D.C., that the National Academy of Sciences has 
accepted a trust fund of £5000 presented by a group of 
officials of the American Telephone and Telegraph Com
pany in honour of General John J. Carty, vice-presi
dent of the Company, who recently retired from active 
connexion with the scientific research of that body. 
The John J. Carty Medal and Award for the Advance
ment of Science which will be supported by this fund 
may be “ either for specific accomplishment in some 
field of science or for general service in the advance
ment of fundamental and applied science ”. It is to 
be awarded without regard to race, nationality, or 
creed. The award has been established as a testi
monial to General Carty’s “ noteworthy contribu
tions to the advancement of fundamental and applied 
science and in appreciation of his great service for 
many years in developing the art of electrical com
munication ”. General Carty is a past president of 
the American Institute of Electrical Engineers and 
is well known for his interest in transcontinental and 
transoceanic telephony.
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Referring to his obituary notice of Prof. H W 
Wiley, which appeared in Nature of Sept. 20, Prof 
Henry E. Armstrong writes to inform us that his 
visit to America, when he first met Wiley, was in the 
summer of 1897, not in 1903.

A course of lectures on “ Contraception and Allied 
Questions ”—the first course on this subject to he 
given in Great Britain—is being delivered in the 
lecture hall of the Royal Institute of Public Health, 
37 Russell Square, London, W.C.l. The first lecture, 
on Oct. 9, is by Rev. Dr. A. H. Gray, on “ Christian 
Civilisation and Contraception.” The subjects dealt 
with in the course are of special importance at the 
present time, particularly in view of the memorandum 
recently prepared by the Ministry of Health for the 
guidance of local authorities, and also the fact 
that the medical schools in Great Britain do not 
provide courses of instruction on the subjects. The 
course has been specially planned to meet the needs 
of medical practitioners and senior medical students, 
and their admission to the lectures is free.

The following appointments have been made recently 
by the Secretary of State for the Colonies: Colonial 
Agricultural Services : Mr. C. A. Thorold, to be 
assistant mycologist, Kenya ; Mr. V. Dawson, to be 
assistant agricultural instructor, Federated Malay 
States ; Mr. H. D. Leighton, to be agricultural field 
officer, Federated Malay States ; Mr. B. A. Lowe, to 
be assistant botanist, Federated Malay States ; Mr. 
J. P. Maule, Mr. S. D. Ross, and Mr. J. West, to be 
superintendents of agriculture, Nigeria ; Mr. J. R. 
Curry and Mr. N. R. Fuggles, to be district agricul
tural officers, Tanganyika Territory; Mr. H. M. 
Lloyd, to be entomologist, Tsetse Research, Tan
ganyika Territory ; Mr. H. L. G. Milne, to be agricul
tural officer, Uganda. Geological Survey: Major 
N. R. Junner, director of Geological Survey, Sierra 
Leone, to be director of Geological Survey, Gold 
Coast. Colonial Forest Services : Mr. R. C. Barnard, 
to be assistant conservator of forests, Federated 
Malay States ; Mr. T. F. Betts and Mr. J. H. Mackay, 
to be assistant conservators of forests, Nigeria; Mr. 
W. J. Eggeling, to be assistant conservator of forests, 
Uganda.

The Board of Control has issued a Circular (No. 745) 
and Memorandum on the Mental Treatment Act, 
1930, reviewing the provisions of this Act, which 
comes into operation on Jan. 1, 1931. The Act pro
vides for various alterations in administration and 
embodies the following principles : (1) The preventive 
treatment of incipient mental illness by the provision 
of out-patient clinics and extended facilities for 
voluntary treatment. (2) A further advance in 
assimilating the treatment of mental illness to that of 
other forms of illness, (a) by provisions under which 
certain cases may be temporarily placed under care 
and treatment without ‘ certification ’, and (b) by the 
opportunities afforded of associating the general 
hospitals (municipal and voluntary) in the treatment 
of mental illness. (3) Extended provision for after
care and for systematised research into mental illness. 
(4) Dissociation of the treatment of mental illness from 
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the poor law. (5) Various important alterations in 
terminology reflecting the more enlightened view now 
taken in regard to mental illness.

The publication of “ A Survey of Scottish Coking 
and Furnace Coals ” (Physical and Chemical Survey 
of National Coal Resources, Paper No. 15. London : 
H.M.S.O., 4s. net), by T. Gray, T. H. P. Heriot, and 
W. J. S. Killing, is a reminder of the sort of difficulties, 
all too common during the War, which might have 
been avoided by the more scientific study of national 
raw materials. In 1916, when the need for increasing 
the supply of steel became urgent, it was found 
necessary to investigate the supplies of coking and 
splint coals available in Scotland for the manufacture 
of pig iron. Prof. T. Gray, of the Royal Technical 
College, Glasgow, undertook the responsibility for this 
survey, which has now been published in response to 
numerous requests. It contains reports on 367 samples 
from all the Scottish coalfields, and records the sug
gestion for improving the coke from such coals by 
increased rate of carbonisation, now generally adopted, 
by the use of higher temperatures and narrower ovens.

Applications are invited for the following appoint
ments, on or before the dates mentioned A senior 
engineering assistant (Grade G) and an engineering 
assistant (Grade F) in the Borough Engineer’s 
Department, County Borough of West Ham—The 
Borough Engineer, Town Hall, West Ham, E.15 
(Oct. 20). Two veterinary surgeons, one with bac
teriological and pathological knowledge and experi

ence of laboratory technique, and one for meat inspec
tion work, under the New Zealand Government— 
The High Commissioner for New Zealand, 415 Strand, 
W.C.2 (Oct. 21). A part-time radiologist at the Selly 
Oak Hospital—The Medical Superintendent, Selly 
Oak Hospital, Birmingham (Oct. 22). An assistant 
radiologist at the Dreadnought Hospital, Greenwich— 
The Secretary, Dreadnought Hospital, Greenwich, S.E- 
(Oct. 27). A deputy director of the laboratories of 
the Public Health Department, Cairo, and a first 
bacteriologist in the laboratories of the Public Health 
Department, Cairo—The Under-Secretary of State, 
Department of Public Health, Cairo (Oct. 30). A 
geneticist in the Agricultural Department of Jamaica 
for work, partly, on the breeding of bananas immune 
from the Panama disease—The Private Secretary 
(Appointments), Colonial Office, 2 Richmond Terrace,. 
Whitehall, S.W.l (Oct. 31). A John Harling fellow 
in physics in the University of Manchester — The 
Registrar, The University, Manchester (Nov. 1). A 
lecturer in civil engineering at Armstrong College 
The Registrar, Armstrong College, Newcastle-upon- 
Tyne (Nov. 1). Assistant surveyors in the Admiralty 
and in the Air Ministry—The Secretary, Civil Service 
Commission, Burlington Gardens, W.l (Jan. 22). A 
director of the Natal JMuseum—The Secretary to the 
Board of Trustees, Natal Museum, Pietermaritzburg, 
South Africa (Jan. 31). An assistant in the Patho
logical Laboratory of the . Cancer ^Research Depart
ment, Bristol Royal Infirmary—The Secretary and 
House Governor, Royal Infirmary, Bristol.

Our Astronomical Column.
New Comet or Asteroid ?—U.A.I. Circ. No. 299 

announces that M. E. Delporte has detected an 
interesting object (either planet or comet) on a plate 
taken at Uccle Observatory in the following position :

U.T. 1930. R.A.J9250. Mag-
Sept. 290 0“ 7m 6* 23“ 4L8m 2° 30-4' 12-0
The daily motion is — lm 438, N. IP 56/z. This is 

unusually large for a minor planet, so if the object 
is a planet it has probably an interesting orbit not 
very far outside that of the earth. The object is 
well placed for observation, being not far from 
opposition.

Occultations at the Union Observatory, Johannes
burg.—In recent years there has been a remarkable 
awakening to the value of occultations of stars by the 
moon for finding the errors of the lunar tables. One 
great advantage is that the points on the moon’s 
limb are much more widely distributed than in the 
case of meridian observations; in the latter an 
elevated or depressed region on the limb may affect 
observations systematically. Dr. Innes was one of 
the first to inspire the new campaign, and the work 
has been energetically carried on at Johannesburg 
since his retirement. Circ. No. 32 of the Observatory 
(May 19, 1930) contains the observations and reduc
tions (by W. M. Worssell) of 152 occultations observed 
in 1929 ; of these, 126 were observed between new 
ftnd full moon, the remainder after full. The method 
°f reduction suggested by Prof. Brown' was to apply 
a constant mean correction to the moon’s mean 
longitude, this being determined each year by the 
results of preceding years; the smallness of the 

residuals after applying this correction gives striking 
evidence of the excellence both of the observations 
and of Brown’s lunar tables, once the mean error 
has been taken out. At Johannesburg, Browns 
method is varied slightly ; instead of applying a 
constant to the moon’s mean longitude, one is applied 
to the times used for interpolating the moon s co
ordinates. Thus 12-7 sec. was added to the times 
for the first half of 1929 and 10-9 sec. for the second 
half. This has the advantage of correcting all three' 
co-ordinates, longitude, latitude, and parallax, by a 
single operation.

Observations of Meteors in Japan.—Bulletins No. 173 
and 174 of the Kwasan Observatory, Kyoto, announce 
that numerous meteors, presumably associated with 
comet 1930d (Schwassmann-Wachmann) were ob
served, chiefly by Mr. Nakamura, on ten nights 
extending from May 24 to June 19. The radiant 
moved during this period from R.A. 15“ 19“, N. Deci. 
43° to R A. 16“ 19“, N. Deci. 39°. Parabolic orbits 
were deduced for the meteors ; the node varied with 
the longitude of the earth, but the inclination was 
nearly constant, about 27°, the argument of perihelion 
about 201°, and the perihelion distance close to unity. 
The cometary perihelion was a few millions of miles 
outside the earth’s orbit, so the meteors are con
siderably scattered. . T -

The same Bulletins announce that Prof. Issei 
Yamamoto is preparing a general catalogue of comets, 
which he hopes to publish next year. It W1U contain 
all comets for which orbits have been computed and 
notes upon those for which the data are ins 
to deduce orbits.
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Research Items.
The Pyramids.—In Ancient Egypt for June, Sir 

Flinders Petrie discusses the constructional difficulties 
in building the pyramids and offers some suggestions 
as to the means adopted by the ancient Egyptians in 
■overcoming them. Their construction involved earth 
banking on an enormous scale and the employment of 
levies of thousands of men moving quickly by main 
force. The lever and roller were practically the only 
■appliances used. The Great Pyramid shows no trace 
•of enlargement and the passage system demands 
■almost the full size from the first. The earth ramp 
needed for its construction must have been of great 
size, almost of the volume of the pyramid itself; 
■otherwise the final slope would have been too steep, 
while a full front was necessary to get up the 50,000 
blocks required for each of the lower courses ; also, 
to maintain the sides of an earth bank to the height 
•of 400 feet would entail a base as wide. The bank 
was heightened as the work proceeded by waves of 
stone-work and earth-work alternatively moving up 
the bank. The height of the ramp is a difficult 
question. It cannot have been carried to the full 
height of the pyramid. Probably earth bank and 
brick facing rose to not more than 300 feet. At this 
level the face would be 150 feet wide. Above this 
the raising must have depended on a support of stone 
in the form of a stone ramp with a platform zig
zagging up the side. A platform and ramp of 20 feet 
■each would suffice for getting up the stone for the 
upper courses. It would scarcely be practicable to 
■carry a regular ramp higher than 12 feet below the 
•capstone. The last six or eight courses would be 
raised by direct levering in a safety pit. Lastly, the 
capstone itself would be levered up on stone blocking 
outside the completed faces, on a sort of pedestal of 
blocks, until it reached its proper level. From a plat
form thus outside the pyramid face it would be slid 
forward on rollers until finally in place. The staging 
■of stone would then be taken off and the top courses 
trimmed down to the slope, about four feet at a time.

Pedigrees of Hereditary Disease.—In a paper en
titled “ Some Pedigrees of Hereditary Disease ” 
(Annals of Eugenics, April 1930), Dr. Julia Bell makes 
a contribution to the records of polydactylism and 
syndactylism, and the association of blue sclerotics 
with fragility of bone. Among eight families the 
pedigrees show the transmission of the former defects 
through several generations. The data are not 
considered sufficient to permit any conclusion being 
■drawn as to the sex incidence, but it is clear that 
such digital anomalies varied greatly in the intensity 
and mode of their inheritance, while a considerable 
number of cases investigated yielded no evidence of 
any familial incidence. Dr. Bell refers to the fact 
that while the association of polydactylism with 
retinitis pigmentosa and hypopituitarism is rare, this 
syndrome is found in all affected members of the 
family when the association does occur, and that the 
parents have no reason to suspect the existence in 
themselves of any hereditary taint. In the case of 
blue sclerotics, Dr. Bell points out that the highest 
incidence is to be found in females, which is an un
common observation in the transmission of hereditary 
■defects. The thin condition of the sclerotic which 
is the actual cause of the characteristic colour may 
occur without any associated anomaly of bone, but 
if fragilitas ossium is exhibited by any member of 
a family, that individual will invariably show the 
•accompanying anomaly in the eye.

Salt-loving Beetles of the North.-—Dr. Hans v. 
Lengerken has described the maritime and sub- I 

maritime beetles of the shores of the North Sea and 
Baltic (“ Die Tierwelt der Nord- und Ostsee ”, ge. 
grundet von G. Grimpe und E. Wagler. Lief erung 
xvi. Teil xi.el : “Halophile und Halobionte Coleo- 
ptera ”. Leipzig : Akademische Verlagsgesellschaft 
m.b.H., 1929). His large work recently published 
“ Die Salzkafer der Nord- und Ostseekiiste ”, shows 
Dr. Lengerken to be the principal authority on the 
subject and chiefly owing to his work the beetles of 
these coasts are thoroughly known. A surprising 
number love the salty districts, and, although not 
usually actually living in the sea, for the whole of 
their life they may be, and in many cases must be, 
in the proximity of salt water. Only one truly marine 
species is to be found in these regions, and this is 
Haemonia (Macroplea) mutica F. (Chrysomel.); the 
remainder live on the coasts and are either dependent 
on the presence of salt water in the near neighbour
hood, ‘ halobionte ’, or live both in salty and un-salty 
districts, ‘halophile’. Taking both together, there 
are 111 species recorded from the shores of the North 
Sea and Baltic. Most of these are predatory in their 
habits. After a short introduction, a table of dis
tribution is given and the systematic portion follows 
in which the genera are diagnosed and the species 
recorded, with notes on their habitat and sometimes 
on their habits and life-histories. There are only nine 
figures in all, which is to be regretted, as those given 
are very good.

Fishes from the Albatross Expedition.—Mr. Henry 
W. Fowler and Mr. Barton A. Bean have finished a 
third instalment of the report on the fishes collected 
by the United States Bureau of Fisheries steamer 
Albatross entitled “ The Fishes of the Families 
Amiid®, Chaudidee, Duleidee, and Serranid®, 
obtained by the United States Bureau of Fisheries 
Steamer Albatross in 1907 to 1910, chiefly in the 
Philippine Islands and Adjacent Seas ” (Contribu
tions to the Biology of the Philippine Archipelago 
and adjacent regions. Smithsonian Institution. 
U.S. National Mus. Bull. 100, Vol. 10. 1930). This 

is the first report on the percoid fishes, limited 
to the more typical perchlike families, particularly 
the Amiidas and Serranidse, which are much the most 
numerous both in species and individuals. It has 
been known for some time that in certain species of 
the Amiidae the males carry the eggs in their mouths. 
The authors now show that this condition is more or 
less general. The male at the breeding season can 
be recognised easily by its swollen chin, the eggs being 
carried about packed in a dense mass. Interesting 
illustrations are given of the heads of some of these 
males carrying eggs. There are also good figures of 
some of the more important variations in fishes belong
ing to the other families described. The report deals 
with more than 150 species and occupies 334 pages.

Production of Hybrid Apples.—In his public lecture 
delivered during the British Association meeting at 
Bristol on Sept. 4, Sir Daniel Hall essayed, with con
siderable success, the difficult task of making some of 
the interesting genetic work of the John Innes Horti
cultural Research Institute intelligible to the ‘ man in 
the street ’. Cultivated strains of apples, unlike many 
kinds of orchard fruit, are relatively self-fertile within 
the strain, but he showed that the proportion of fruit 
set per blossom, and, still more, the number of fertile 
seeds per fruit, is markedly lower in such well-known 
varieties as Ribston Pippin, Blenheim Orange, and 
Bramley Seedling. In these varieties, less than 30 
per cent of the pollen is viable and they are particu
larly deficient as male parents. These varieties of 
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apples have now been shown to be triploid varieties 
with 51 chromosomes, instead of the 34, with 17 in 
each sex cell, characteristic of the majority of the 
apples. With this discovery the puzzle is rather the 
relatively large amount of fertile seed obtained from 
crosses using the sex cells of these varieties. The work 
of Dr. C. D. Darlington and Mr. Moffat seems to have 
shown a reason for this ; whilst 17 chromosomes is 
the basic number for the genus Malus, as for all the 
genera of the Pomoide®, in many of the Rosace® the 
basic number is 7. The relative fertility of these 
strains with 51 chromosomes may be explained by the 
fact that this basic number 7 is probably built into 
the genetic constitution of the apple, so that on segre
gation of the chromosomes, in the formation of the 
sex cells, whilst it is unlikely that two working sets of 
17 would be separated from 51, there is the possibility 
of working combinations of sevens with some addi
tional chromosomes that can be carried without dis
organisation of the machinery of inheritance. In the 
circumstances, then, it is possible that the history of 
the Cox’s Orange Pippin is correctly recorded ; it is 
stated to be derived from the Ribston Pippin, but it 
is intelligible that successful new strains from these 
well-known varieties have usually been sought in vain.

Wheat-Rye Hybrids.—Meister succeeded several 
years ago in obtaining fertile hybrids between wheat 
(2n = 42 chromosomes) and rye (2n=14). More 
recently Levitsky and Benetzkaia (Proc. U.S.S.R. 
Congress in Genetics, Leningrad, vol. 2, p. 345) have 
examined a number of these plants in the F^ F., and 
P6 generations and find the somatic number of 
chromosomes to be 56: that is, the hybrids are 
amphidiploid, their chromosome number being the 
sum of the somatic numbers in the parent species. 
In the megaspore formation of the F1 plants, it was 
observed that the 28 chromosomes do not pair but 
split, from which it is inferred that eggs with 56 
chromosomes are formed and develop without fer
tilisation. The Fr hybrids have always been ob
served to produce sterile pollen. In the later (octoploid) 
hybrids the pollen meiosis is frequently normal, but 
also shows frequent lagging and scattered chromosomes. 
bmee the later hybrids examined all had 56 chromo
somes, it is believed that gametes with extra chromo
somes either fail to function or else lose them in the 
pollen tube formation. This doubling of the chromo- 
S0^e® ™ a sterile hybrid to produce a fertile form 
which breeds true is thus similar in essentials to the 

ntrcum-fEgilops hybrid, Primula kewensis, Nico- 
wna glutinosa x N. Tabacum and other recent cases, 
uch instances offer a suggestion as to how certain 

genera of plants with increased chromosome number 
hiay have arisen in the past.

*n th6 North Atlantic.—The report for 1929 of 
6 ^V^rnationa! Ice Observation Patrol Service in 
e North Atlantic Ocean ( U.S. Coastguard Bulletin, 

i contains much interesting matter besides the 
courses of the patrol boats and the 

ice. Perhaps the most significant 
fa U + i several years’ work is the admission that, so 
of ’ S^’ no satisfactory basis for the prediction

■ 106 has been found in surface isotherms. The 
„ ar ar0 regularly made, but they cannot be accepted 

V. ° reliable guides. The cold water from the 
and appears at times to fall below warmer

“ghter surface layers and thus the surface 
how16rmS be misleading. The problem is, 
in? 6Ver’ being further studied in the hope of reach- 
'Ivn 111016 satisfactory 'results. The construction of 
bnf^i10 current maps promises to be more useful, 
brant' i more time. It is further noted that no

Wal way of destroying ice has yet been found.
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Mechanical means like blasting and mining give 
little likelihood of success, but it is noted that the use 
of thermite is rather more hopeful, were it not for the 
grave difficulties of placing the charge in the heart of 
the bergs.

Forbidden Transitions in Alkali Spectra.—Lines 
forbidden by the selection rule for azimuthal quantum 
numbers (A k = ±1) have been observed in the absorp
tion spectra of alkali metals under conditions which 
apparently preclude the usual explanation of this 
effect as due to the presence of external or ionic fields. 
Since it is now also recognised that the selection rule 
represents only approximately the content of the 
quantum theory of a transition, it is natural to connect 
these two facts, and to find from a stricter theoretical 
treatment of the problem the intensity to be expected 
for a ‘ forbidden ’ line. An analysis appropriate to 
the alkali metals has been developed by A. F. Steven
son in a paper in the August issue of the Proceedings 
of the Royal Society, on quadripole radiation, and by 
the application of the wave-mechanical descriptions 
of these atoms which have been obtained by Hartree’s 
method, numerical values have been calculated in a 
number of cases for the theoretical ratios of certain 
forbidden lines and normal lines. The ratio for all 
four alkali metals in the case of the IS - 3D and 
IS -2P lines should be about 2 x IO-6, whereas the 
experimental numbers, which are available only for 
potassium and rubidium, range from about one-half 

. to one hundred times this, which is taken to represent 
a fairly satisfactory agreement in the circumstances. 
Other experimental evidence for the existence of 
quadripole radiation has also been found recentlv by 
R. Frerichs and J. S. Campbell, from the study of the 
transverse Zeeman effect for the auroral green line 
of oxygen (Physical Review, vol. 36, p. 152).

Restoration of Ancient Bronzes.—The pamphlet 
with this title, published as Museum Technique Series 
No. 3 (Chicago, 1930) by the Field Museum of Natural 
History, contains an account by H. W. Nichols of 
the electrolytic process of restoration and the cure 
of malignant patina. The electrolytic process was 
devised by Prof. C. G. Fink at Columbia University. 
Very detailed directions are given and the pamphlet 
is illustrated with diagrams of apparatus and with 
plates showing objects before and after treatment.

The Acetylene Molecule.—The absorption spectrum 
of acetylene contains a number of bands arising from 
combined vibration and rotation of the molecule, 
which are in the neighbourhood of 8000 A. and so 
accessible to infra-red photography. Two investiga
tions of these, which lead to a fairly complete descrip
tion of the molecule, are reported in the issue of the 
Zeitschrift fur Physik for Aug. 20. The first, by Prof. 
Mecke and K. Hedfeld, deals with the structure of 
the bands, and shows that the arrangement of the 
atoms in the molecule is linear and that if the normal 
separation of the atoms in the C-H group is 1'08 A., 
as in methane, that of the two carbon nuclei (C = C) is 
1-19 A. The distance between the carbon atoms is 
less than in diamond (1-54 A.) and in the diatomic 
carbon molecule responsible for the Swan bands 
(1-31 A.). The second paper, by Prof. Mecke and 
Dr. Childs, gives the results of a photometric analysis 
of the band at 7887 A. The course of the intensity 
changes through an absorption band furnishes con
siderable additional information about the structure 
of a molecule, and in this case is consistent with the 
conclusions that the electronic state concerned is that 
denoted by the symbol 1S, and that the nuclei of the 
carbon atoms are without spin, whilst those of the 
hydrogen atoms have a spin of magnitude J in quantum 
units.
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Folk and Open-air Museums.*

* Abridged from a paper contributed by Sir Henry Miers, F.R.S , to 
a discussion on “A Proposed National Folk Museum”, in Section H of 
the British Association at Bristol on Sept. 4.

rpHOUGH the expression ‘ folk museum ’ is loosely 
used, it is generally understood, like ‘ folk-lore ’, 

to relate to the ordinary people, the rank and file of 
the population, the labourers, the artisans, the crafts
men, as opposed to the ruling class. Such collections 
of indigenous products have great historical value. 
They deserve to be regarded as almost the only 
means of preserving visible records of the national 
characteristics. The humbler the art or the handi
craft, the more important it is from this point of 
view.

In England it is only recently that the regrettable 
disappearance of the outward and visible signs of the 
inner history of the people has been fully realised, and 
consequently it is only recently, and owing to the 
very rapid growth of local museums, that systematic 
attempts have been made and are being made to pre
serve them. The example for this systematic effort 
was set in Sweden by Dr. Arthur Hazelius, the founder 
of the Nordiska Museum, which is now one of the 
glories of Stockholm. This great scheme has been an 
inspiration for all subsequent attempts to illustrate 
fully the life of past ages.

It is important, however, to make a clear distinction 
between two quite different things, although they are 
adjacent and form part of one scheme in Stockholm. 
The first is the ‘ open-air museum ’ of the Skansen 
type, in which are re-erected the primitive dwellings, 
huts, cottages, workshops, windmills, bakehouses, 
ancient churches, and so on, that would otherwise 
have been destroyed or converted to other uses ; and 
in these are generally placed the furniture, the appli
ances, and the decorations that belong to them. The 
second is the ‘ folk museum ’, which contains materials 
illustrating bygone life and thought at different periods 
or in different districts of the country ; but these 
materials are not placed in their proper setting, they 
are brought together and exhibited according to pur
pose or material, and generally displayed in museum 
cases in such a sequence as either to compare the 
customs and handicrafts of one district with those of 
another, or to illustrate the development of an art or 
an industry. The open-air museum and the folk 
museum supplement each other.

There is, in addition, another sort of collection often 
included under the name ‘ folk museum ’, namely, 
the old house preserved in its original form and in its 
original place, and containing a display of contem
porary furniture and household equipment. There is 
yet another type of dwelling, namely, the old house or 
cottage preserved in its primitive simplicity so as to 
present the appearance of an inhabited dwelling with
out anything of the museum about it ; such is Ann 
Hathaway’s Cottage. It is of such buildings that an 
‘ open-air museum ’ partly consists.

Let us then confine the term ‘ open-air museum ’, 
for lack of a better, to the Skansen type, ‘ folk 
museum ’ to the Nordiska type, and let us further 
distinguish between the ‘ period museum ’, an old 
house filled with contemporary exhibits, and the 
‘ period house ’ or ‘ period cottage ’, which has no 
museum exhibits but reproduces domestic life.

Finally there is the ‘ period room ’, either an original 
transported from a house which has been destroyed, 
or a facsimile, in which an attempt is made to repro
duce the conditions of life, whether in a mansion or in 
a cottage. Such rooms generally constitute a separate 
exhibit in a museum.

State of Affairs in the British Isles.
1. Open-air Museums.—In 1912 an attempt was 

made by a group of influential persons to press the 
advantages of the Crystal Palace grounds as an ideal 
site for such an open-air exhibit of a national char
acter. Possibilities for local exhibits of this type have 
been considered, but nothing has materialised.

Recently the Report of the Royal Commission on 
National Museums and Galleries has considered the 
subject from the national aspect and has definitely re
commended that a national open-air museum should 
be established in London ; two appropriate sites men
tioned are the Botanic Gardens in Regent’s Park and 
the grounds of Chiswick House.

The question has since been taken up by a joint 
committee initiated by the Royal Anthropological 
Institute and containing representatives of the Royal 
Society, the Royal Society of Arts, the Museums 
Association, and the British Association. This com
mittee has unanimously recommended the Botanic 
Gardens site as the most suitable, and has approached 
the Government departments concerned, urging that 
early action should be taken.

2. Folk Museums.—Institutions wholly devoted to 
this subject, like the Nordiska Museum, are also un
known in the British Isles. The fine collection of 
peasant arts made by the late Master of the Charter
house is now an annexe to the Educational Museum at 
Haslemere and is mainly concerned with northern 
Europe.

3. Period Museums.—Of these we have a consider
able number, but comparatively few of them relate to 
the life of humbler folk. I may instance the Priest 
House at West Hoathly, the Ancient House at Thet
ford, the Greenland Fishery at King’s Lynn, as typical 
examples.

4. Period Cottages.—As a good example may be 
mentioned Ann Hathaway’s Cottage, but very few 
cottage-dwellings have been preserved free from the 
museum taint : most of them contain showcases.

5. Period Rooms.—Most of these again, as at Nor
wich and elsewhere, are typical of the life of wealthy 
and cultured folk. In the National Museum at 
Cardiff, in the Museums at Salisbury, St. Albans, and 
perhaps elsewhere, attempts have been made to re
construct a kitchen or some living-room with its 
appropriate furniture and utensils.

6. Folk (Museum) Exhibits.—Of these there are 
abundant examples, rich in valuable material gathered 
together either as local ‘ bygones ’ or placed among 
ethnographical collections. Conspicuous are the Pitt- 
Rivers Museums at Farnham and Oxford, the collec
tions at Huddersfield and at Hull, and many of the 
national and larger provincial museums, including also 
such local collections as those at Bedford, Luton, 
Newark, Bolton (Hall-i’-th’-Wood), Worthing, Lan
caster.

Finally, some illustrations of the life of craftsmen 
may be gleaned from museums which illustrate special 
pursuits or handicrafts ; such are, however, extremely 
rare in Great Britain, and almost the only one which 
aims at something like completeness is the Museum ot 
Fisheries and Shipping at Hull.

From this short survey it is clear that there is a vast 
amount of material from which the life, arts, industries, 
and customs of the people might be illustrated, but it 
is buried in other collections. It is equally clear tha■ 
the real need in Great Britain is for an English o1 
British folk museum associated with an open-au 
museum.
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State or Affaibs in Fobeign Countries.
1. Open-air Museums.
Sweden.—There are museums of the Skansen type in 

Sweden not only at Stockholm but also in many other 
parts of the country. There are no less than 200 open- 
air collections in Sweden alone. Skansen itself con
tains 117 separate buildings, records 700,000 visitors 

.in a year, and occupies 60 acres.
Sweden also possesses a number of quite small 

village enterprises, where a field or small group of 
cottages have been set aside for this purpose. One 
of these at Bunge, started in 1907, has since become 
an open-air museum of considerable importance. A 
special feature of this museum is the ancient burial- 
ground, showing various methods of burial and 
types of burial-stones dating from the time of the 
Vikings.

Norway.—There is at Oslo the Norsk Museum, 
which was opened in 1902 and now covers an area of 
35 acres, upon which are re-erected old farm-houses of 
different periods, and an attempt is made to re-create 
old streets with houses that have disappeared or 
are fast disappearing. At Lillehammer there is 
the Sandvig Collection, which contains 75 ancient 
buildings.

Denmark.—At Aarhus there is Den Gamle By (The 
Old Town), which was started about sixteen years ago 
by the re-erection of a Burgomaster’s house and has 
since grown to a considerable size.

Finland.—At Helsingfors, in the Isle of Foleson, 
there is a large museum, covering an area of 25 
acres, which was founded in 1909 ; this consists 
of more than thirty buildings of various types and 
periods.

Holland.—The Nederlandsch Openluchtmuseum at 
Arnhem consists of 20 buildings, covering an area of 
75 acres ; this was opened in 1918.

Rumania.—At Cluj an excellent example of an open- 
air museum is being formed with the object of exhibit
ing the typical peasant culture of the Rumanians 
and other nationalities in Rumania, by means of their 

characteristic peasant buildings and occupations. 
The collections will consist of typical houses brought 
from each district, and in each of these houses a 
family from the same district will live to show the 
type, costume, typical customs, and occupations. In 
addition to the typical original buildings, it is intended 
to erect an open-air theatre for the purpose of peasant 
festivals, and so on.

2. Folk Museums.—Museums of this type similar to 
the Nordiska Museum at Stockholm, though many 
of them are on a small scale, exist in many other 
places. Examples are the Museum at Karlskrona in 
Blekinge, Sweden, and the Engadine Museum at St. 
Moritz.

Conclusion.
It will be seen from this how late we are in any 

systematic endeavour to preserve and accumulate such 
illustrations of peasant and artisan life in Great 
Britain. The folk museum should undoubtedly, where 
possible, be associated with and supplementary to the 
open-air museum. It is deplorable that so many old 
buildings and other survivals from past times have 
been irrevocably lost in recent years. But the national 
conscience is obviously awakening to the value of such 
things, and determined efforts are now being made in 
many quarters not only to preserve the amenities of 
the countryside but also to conserve the old houses 
and cottages which are in danger of destruction. But 
in too many instances the advance of town building 
and the alteration of the countryside threaten the 
actual existence of many a cottage, wind-mill, forge, 
or other relic of the past which might be saved and 
re-erected in an open-air museum. Here again, where 
these can be retained in their own district, that should 
be done, and for this purpose it is to be hoped that 
many localities will follow the Swedish example and 
preserve and maintain such structures in a local 
enclosure. The institution of a national enclosure 
should not in the least interfere with such local 
efforts, but should serve as an example and inspiration 
to towns and villages all over the country.

The International Union of Geodesy and Geophysics.
T™ fourth meeting of the International Union of 

Geodesy and Geophysics was held at Stockholm 
on Aug. 15-23, though the Section of Geodesy found 
it necessary to begin three days earlier in order to 
get through a long programme of work. The meeting 
was very well attended, representatives of thirty 
countries being present and numbering more than 
™ ,number °f other scientific men
attended by invitation, among whom were Dr. Linke, 
2 the Geophysical Institute at Frankfurt; Dr. E. 
tAohlschulter, of the Geodetic Institute at Potsdam; 
Ur. R. Schreiter, of Freiburg; and Dr. V. Conrad and 
Ur. Hopffner, of Vienna.

The opening meeting was held on Friday, Aug. 15, 
p, Concert Hall, where Dr. E. Trygger, the 
8 °.f the Universities and chairman of the

edish National Committee, welcomed the delegates, 
"i- Uh. Lallemand, the president of the Union, replied 
h expressed the thanks of the delegates for the 
xcellent arrangements which had been made for their 

„„IA0rt- The other meetings of the Union, as well 
those of the Sections, were held in the Parliament 

f where ample accommodation was available ior all.
bv^^6 Secti°n °f Geodesy, reports were presented 
y the delegates of the various countries on the 

1 ogress made in geodetic work since the last meeting 
the Union in Prague in 1927, and a number of 
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special points were discussed. These will be published 
in the Bulletin and the Memoirs of the Section in due 
course. Much interest was taken in the account 
which Dr. Vening Meinesz gave of his recent deter
minations of gravity at sea, made from a submarine 
in the neighbourhood of Java, in the Pacific Ocean, 
and elsewhere. A very interesting discussion took 
place, and a strong recommendation that work of this 
character should be undertaken in the Bay of Bengal 
and other eastern waters was approved, and was later 
adopted by the General Assembly of the Union.

The death of Prof. H. H. Turner, who was taken ill 
as he was about to deliver his address as president 
of the Section of Seismology, cast a gloom over its 
meetings, but nevertheless a large amount of useful 
work was done. This Section, as well as that of 
Geodesy, both of which have to discuss and publish 
a large collection of data that would not otherwise 
be readily available to international workers, find 
their resources far from adequate, and Prof. Turner’s 
address brought the urgent needs of the Section in 
this respect before the delegates. The work which is 
being done at Oxford, as well as that under Prof. E. 
Rothe at Strasbourg, is in need of a fuller measure of 
support, and resolutions to this effect were adopted 
by the Section. No successor to Prof. Turner was 
appointed, but the vice-president, Prof. E. Oddqne, 
was authorised to act as president for the time being.
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Owing to illness, Dr. L. A. Bauer, the president of 

the Section of Terrestrial Magnetism and Electricity, 
was not present at Stockholm, but his place was taken 
during the meeting by the vice-president, Prof. 
Carlheim - Gryllenskold. Dr. J. A. Fleming, of the 
Department of Terrestrial Magnetism, Washington, 
was elected president of the Section for the coming 
period. An interesting series of communications were 
presented to the Section, in one of which the magnetic 
work of the international stations during the Polar 
Year was discussed. It was decided to publish an 
auroral atlas as soon as the material could be selected 
and brought together.

The Section of Meteorology had before it a large 
amount of scientific work in the form of reports and 
communications. The plans for the work to be under
taken during the Polar Year at the international 
stations were discussed. This proposal, under which 
a number of countries have agreed to maintain for 
twelve months a chain of observing stations in the 
neighbourhood of the Arctic Circle, and also in south 
polar regions, was warmly supported as being certain 
to provide a mass of information of the greatest value 
and practical importance to meteorology. Dr. Axel 
Wallen, director of the Meteorological and Hydro- 
graphical Service of Sweden, was elected president of 
the Section in succession to Sir Napier Shaw.

In the Section of Oceanography, Prof. M. Knudsen 
was elected president in place of Prof. Odon de Buen, 
who has retired.

In addition to the scientific subjects which were 
discussed at the meeting of the various sections, 
the General Assembly of the Unon had before 
-it on this occasion the revision of its statutes. 
These were adoped eleven years ago at Brussels, when 
the International Research Council and four of the 
Unions related to it were formed. It was then resolved 
that the statutes there approved should come up for 
revision after twelve years, when experience would 
have shown what modification of them was desirable. 
At its last meeting, in 1928, the General Assembly of 
the International Research Council appointed a 
committee to consider what modifications should be 
introduced into its statutes, and the draft statutes 
which the committee prepared were adopted in July 
last by the Executive Committee of the Council and 
recommended to the General Assembly for approval 
at its meeting in July 1931.

The alterations which have been proposed are in 
the direction of giving as much freedom as possible 
to the Unions to arrange their own affairs, since these 
bodies have grown to be active organisations for 
scientific co-operation. This will necessitate corre
sponding changes in the statutes of the different 
Unions, and the consideration of these at Stockholm 
occupied the greater part of two days. The procedure 

for the admission of new members was laid down, and 
greater freedom was given to the Sections dealing 
with Geodesy, Seismology, Meteorology, Terrestrial 
Magnetism, Oceanography, Volcanology, and Hydro
logy to arrange their activities. It was also agreed 
that they should in future be termed International 
Associations. An important decision was that the 
president of the Union should not in future hold 
office for a longer period than from one meeting of- 
the General Assembly to the next, and that he should 
not be immediately eligible for re-election. This 
should assist in maintaining the international char
acter of the organisation. It may be remarked that 
the same rule is already operative in six out of the 
seven other International Unions.

Very ample arrangements were made at Stockholm 
whereby the delegates might visit all the technical 
institutions in the city which were related to the work 
of the Conference, and special visits were made to the 
offices of the Geodetic Institute, the Observatory, 
the Geological Survey, the Meteorological and 
Hydrographical Service, and others, as well as an 
exhibition of instruments, etc., at the house of the 
Mining Corporation.

Besides the work done in the sessions of the various 
committees, much valuable information is interchanged 
by delegates at the social gatherings which take place 
at other times, and Swedish hospitality provided a 
number of occasions at which the guests could discuss 
matters of common interest. The City Council gave 
a banquet in the magnificent City Hall early in the 
week, and the Organising Committee invited the 
delegates to a luncheon so that they might make the 
acquaintance of each other before the work of the 
Conference commenced, and also to a dinner, which 
brought the social part of the proceedings to a close. 
The delegates were received at the Royal Palace by 
H.H. the Crown Prince and the Crown Princess in 
the afternoon of one of the days, and on one evening 
a gala performance of “ Aida ” was given at the 
Opera House. One whole day was devoted to a visit 
to the City and the University of Uppsala.

Those delegates who were able to remain in Sweden 
after the meeting at Stockholm was over were able 
to choose between an excursion through southern 
Sweden and another in the northern districts of the 
country. The latter was of special interest for the 
mining and geological information which it provided. 
The director of the Geological Survey took charge of 
it and those who were able to take part enjoyed 
exceptional opportunities for gaining first-hand 
knowledge of the active development which is taking 
place in this part of the country.

The next meeting of the International Association 
of Geodesy and Geophysics will be held at Lisbon in 
the early autumn of 1933.

The Association of Special Libraries and Information Bureaux.
TN September 1927, at Hoddesden, a conference was 

held of scientific and business men in many de
partments of human activity, to discuss the problem 
connected with the collection, treatment, and dis
semination of information. They had no intention of 
forming a permanent association, but the pressing 
need for the examination of these problems forced 
the conference to organise itself. The objects of the 
Association so formed are : To examine, foster, and 
co-ordinate the activities of research organisations, 
special libraries, information bureaux, and similar 
sources; to act as a directing agency to these sources • 
to develop the usefulness and efficiency of special 
libraries; to promote, whether by conferences, meet
ings, or other means, the wider dissemination and the 
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systematic collection and use of information ; and 
to encourage, by co-operative means, the prevention 
of waste due to the unnecessary duplication of the 
work of those engaged in research and allied results- 
The Association has compiled a very valuable Direc
tory of Sources of Information, and set up an Inquiry 
Bureau and a Panel of Translators, expert in subject 
as well as language.

Recently, as the result of long consideration, the 
Association has decided, in the interest of the more 
efficient indexing of literature, to become the advocate 
of a particular classification scheme in order to secure 
uniformity of method. The special committee ap' 
pointed to consider the matter came to the unani
mous conclusion that the Association should adopt 
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the Universal Decimal Classification; and, as the 
result of this decision, a Joint Committee with the 
British Society for International Bibliography has 
been set up.

The annual conference of the Association of Special 
Libraries and Information Bureaux has already be
come an institution to which members look forward 
with pleasure as a means of discussing their problems 
with others having the same or different points of 
view. It is almost impossible for anyone interested 
in the collection, supply, or use of information to 
attend one of these meetings without taking away 
some new idea, or making some personal contact of 
value.

The seventh conference, on Sept. 19-21 last, at 
New College, Oxford, was not less interesting or 
helpful. In his presidential address, Mr. H. T. Tizard 
referred to the multiplication of books and the need 
to develop methods by which people can get access 
to the information they contain. He quoted Dr. 
Johnson’s dictum that “ It is indeed culpable to load 
libraries with superfluous books ”, but pointed out 
that the difficulty is to decide which are superfluous. 
Readers of the Journal of the Chemical Society might 
agree off-hand that nine-tenths of its contents were 
superfluous, but the digest of the opinions of each 
fellow, asked separately what tenth he would like to 
keep, would probably endorse the wisdom of the 
Publication Committee in retaining the whole. We 
must make up our minds that the volume of recorded 
knowledge will continue to swell at an ever-increasing 
rate, and address ourselves more eagerly than we have 
in the past to making better use of it. There may be 
nine-and-twenty right ways of indexing. But the 
world does not really want more than one general 
system, and it is high time that there was international 
agreement on the subject.

Among the many interesting papers communicated 
must be mentioned two papers by Sir Henry Lyons 
on “ The Display of Scientific and Technical Objects ”, 
and by Dr. F. A. Bather on “ The Dissemination of 
Information by Exhibition and Display ”. Sir Henry 
Lyons showed how it is possible to convey a great 
deal of information to the visitor on a short visit by 
the arrangement of specimens and models to indicate 
the development of the idea being illustrated, and by 
paying attention to his physical comfort. This latter 
aspect was also emphasised by Dr. Bather. Dr. 
Prinzhorn contributed a paper on the present problem 
of the movement in Germany for the standardising 
of the forms of books and periodicals and of library 
methods, with reference to its wider interest and inter
national importance. In another communication, Dr. 
A. Schlomann explained the organisation of the Ger
man information service on technical literature.
T view °f the recent decision to recommend the 
Universal Decimal Classification and the subject of 
the presidential address, problems of classification 
formed one of the main themes of the meeting. In 
™s respect a paper on “ The Inadequacy of the 
Alphabetical Subject Index ”, by Prof. A. F. C. 
Pollard and Dr. S. C. Bradford, provoked considerable 
discussion. The authors showed that no existing index 
deals with the whole literature of any one subject or 
generally covers even a large percentage of the total 
references required by a specialist. Some remarkable 
examples were given, which were chosen quite at 
random. In consequence of this incompleteness, 
searchers must consult as many indexes as possible. 
But, as they are nearly all different, each separate 
system must be studied, thus wasting time and 
Pdfience. Of the multifarious systems in use, those 
d e alphabetical class are particularly bad. The 
difficulties inherent in the alphabetical system of sub
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ject indexing are due to the fact that the notions to- 
be indexed may be described in each language by a 
variety of different combinations of different words,, 
any one of which may be selected for an index entry, 
and the alphabetical order of no series of selected, 
combinations has any direct connexion with the re
lationship to one another of the notions expressed. 
The adoption of the principle of alphabetical arrange
ment amounts to the rejection of that of classification- 
But as related subjects are scattered throughout an 
alphabetical index, cross-references must be added in 
order to direct the searcher to other headings under 
which related information may be found. Conse
quently, most alphabetical indexes are based on an. 
unseen classification, comprising a series of selected 
subject headings combined with a system of cross- 
references. When, however, the magnitude of a com
prehensive classification of knowledge is realised, it is- 
inconceivable that an adequate concealed classifica
tion, weighted with the overwhelming mass of neces
sary cross-references, could be used as the basis of an. 
alphabetical index.

Prof. Pollard and Dr. Bradford pointed out that in. 
the alphabetical subject-index :

1. References to related subjects must be scattered 
throughout the whole repertory.

1.1. There is no method of co-ordinating related 
references within the subject except by a complicated 
labyrinth of cross-references, which is difficult or im
possible to elaborate with completeness, and is time
wasting for the searcher.

2. There is the danger of dissociating references to 
essentially the same subject by the use of synonyms.

2.1, This danger can be reduced by employing a 
concealed classification together with a second elabo
rate system of cross-references, that is, from syno
nyms. But as the unseen classification is inflexible 
and necessarily incomplete, the indexer is forced to 
employ terms, usually taken from the authors’ titles,, 
which do not belong to the considered classifica
tion and are unconnected with either series of cross- 
references.

3. Essentially unrelated references are likely to be 
brought together under terms that may have widely 
different meanings ; such a term as ‘ Survey ’ may 
mean almost anything.

4. There is risk of assuming that an expression used 
metaphorically is intended literally ; and

5. The use of an alphabetical system excludes the- 
possibility of collaboration with other bibliographers,, 
especially in different countries.

5.1. This implies the perpetuation of the present 
chaos of independent bibliographical effort, with a 
maximum of inefficiency and of labour to the searcher.

On the other hand, none of these objections is in
herent in a classified index, since :

1. Related references are brought together by the 
classification,

1.1. and consequently cross-references within the- 
subject are not required.

2. The classification enforces the contemplation of 
notions ; the same subject must be indexed in the 
same place.

2.1. No series of cross-references from synonyms is 
required, since the classification is not concerned with, 
titles,

3. apparent similarity of terms, or
4. metaphorical expressions. Thus the use of a 

standard classification ensures a maximum of effi
ciency, and

5. serves to unify the work of all those using the 
same system, so that their references may be brought 
together into a single index, which may be consulted 
with a minimum effort. S. C. B.
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Colloid Science
rpHE Faraday Society met at Cambridge on 

Sept. 29-Oct. 1 for a general discussion on col
loid science applied to biology. The occasion was 
arranged by the Colloid Committee of the Society 
with the intention of bringing together physical 
chemists and biologists whose interests meet on this 
field. The attendance was unexpectedly large, and 
among those present were some twenty delegates 
from other countries. Before the discussion began, 
Prof. Wo. Ostwald delivered greetings to the Society 
from the Colloid Gesellschaft, and Prof. H. F. Burton 
presented those of the Ottawa Colloid Symposium. 
The discussions, which extended over three days, 
were of sustained and exceptional interest.

The subject first discussed was introduced by 
Prof. A. V. Hill, whose report dealt with a proof, 
based upon the work of Dr. I. Straub and confirmed 
by experiments of his own, that although a ‘ living ’ 
membrane, such as that which separates the yolk 
from the white of an egg, may be fully permeable to 
water and electrolytes, thermodynamic equilibrium 
may never be reached across it. The membrane 
alters the equilibrium by the continuous perform
ance of work. A ‘steady state’ is maintained, but 
there is no equilibrium so long as the membrane 
is ‘ alive ’. Dr. Straub described experiments in
volving an endeavour to reproduce this condition in 
the case of artificial membranes. The subsequent 
discussions showed the biological importance of the 
facts involved.

In the absence of Prof. Gortner, of the University 
of Minnesota, his paper on the state of water in 
colloidal and living systems was taken as read. A 
discussion of great interest made clear that a defini
tion of ‘ bound ’ as contrasted with ‘ free ’ water is 
not yet possible. Different methods give results so 
diverse that little meaning can at present be attached 
to the terms in question. Prof. Svedberg then 
summarised the results of his determinations of 
protein molecular weight by means of the ultra
centrifuge. Twelve proteins had molecular weights 
of 1, 2, 3, or 6 x 34,500, while two haemocyanins had 
molecular weights exceeding a million. These are 
constant oyer a pH range varying from 2 to 8 units, 
but may dissociate reversibly outside that range. In 
the discussion which followed, Prof. H. R. Kruyt and 
Dr. P. Lecomte du Nouy attacked the view that the 
■aggregates the weight of which was thus determined 
were molecules rather than micelles consisting of 
numerous molecules. A very wide divergence of 
opinion on this point was revealed in the debate 
which followed.

Prof. W. Pauli, of Vienna, described very briefly 
his recent researches dealing with the behaviour of

applied to Biology.
proteins towards other colloids and towards electro 
lytes; and Prof. F. F. Nord dealt with the physical 
influence of gases on colloids. The report of Prof 
Faure-Fremiet dealt with the physiological and 
physico-chemical factors involved in the active 
movements of amoebae, and his remarks were followed 
by an instructive discussion. A report of Prof. R. A 
Peters, of Oxford, giving arguments for the necessity 
of assuming a permanent architectural structure in 
protoplasm, led to many interesting expressions of 
opinion. The familiar difficulty of reconciling such 
structure with proved fluidity was well to the front. 
Dr. Cramer directed attention to the significance of 
structures such as mitochondria and Golgi apparatus; 
and Prof. J. B. S. Haldane, dealing well with the 
genes of the geneticist, argued that their history and 
influence suggest for them a relatively simple chemical 
constitution with superimposed structure—a com
bination, as it were, of chemical and morphological 
patterns.

In the report of Dr. Hans Pfeiffer, of Brennen, 
the question of the isoelectric point of living cells 
was raised; and in that of Drs. von Muralt and Edsall 
•—very clearly presented by the former—the technique 
and results of a study of double refraction in muscle 
proteins was described. This provoked interesting 
comments from the physical chemists. Finally, Dr. 
J. H. Quastel, speaking on mechanisms of bacterial 
activity, referred to his own theory of molecular 
activation at the cell surface, and described recent 
experiments in which it has been found that, after 
complete lysis, certain dehydrogenases present in the 
intact cell disappear. Other enzymes, the indophenol 
oxidase, for example, remain intact.

The complexity of the biological field was brought 
prominently before the company when, during the 
first evening, a number of cinematograph films were 
shown in a theatre at the Engineering Laboratories. 
These included studies of living cells by Dr. Canti, 
and one of amoeboid motion by Prof. Faure-Fremiet. 
A striking film exhibited by Dr. Robert Chambers 
illustrated the methods of micro-dissection and micro
injection. In relation with these exhibits was a 
report of Dr. Honor B. Fell, of the Strangeways 
Research Laboratories, Cambridge, and Dr. Wilmer, 
on the phenomena observed during the culture of 
vertebrate cells in vitro. Part of this report was 
presented by Dr. Wilmer during the discussions of 
the following day.

On the evening of Oct. 1 the members of the 
conference dined together in the Hall of Pembroke 
College. The services of Prof. T. M. Lowry, the 
retiring president, were gratefully acknowledged, and 
his successor, Dr. Robert Mond, was warmly welcomed.

TTNDER 
'V Board

Imperial Wool
the auspices of the Empire Marketing 

, delegates from the Dominions, the chief 
wool-producing Colonies, and research institutions 
m Great Britain, together with representatives of 
Government Departments concerned, met in con
ference upon matters relating to wool research during 
the week Sept. 22-26. The meetings commenced 
with an address by the Right Hon. J. H. Thomas, 
Secretary of State for the Dominions, who welcomed 
the delegates and expressed the hope that from the 
deliberations of the conference the progress of re
search into the production and utilisation of wool 
throughout the Empire might be stimulated.

Mr. A. L. Hetherington, of the Department of 
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Research Conference.
Scientific and Industrial Research, gave a brief out
line of the industrial research associations in Great 
Britain, mentioning especially the position occupied 
by the British Research Association for the Woollen 
and Worsted Industries at Torridon, Leeds. Dr. 
S. G. Barker followed with a paper on scientific 
correlation between producer and manufacturer, in 
which he discussed the difficulties of the manufacturer 
in dealing with wool in the production of which he 
was not interested or associated, and of the producer 
who lost interest in his product so soon as he had 
completed the sale of it and had had it removed from 
his premises. He stressed the important point that 
of all animal products wool alone has to pass through
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a definite series of manufacturing processes before 
the finished article made from it is absorbed into 
commerce, and the further important point that 
while the producer’s unit is to all intents and purposes 
the fleece, with the broker’s ‘ sorting ’ and the manu
facturer’s further ‘ sorting ’ the fleece loses its identity 
long before it reaches a stage where any particularly 
desirable or undesirable quality can be recognised. 
This means that it is exceedingly difficult, other than 
in a very general way, for the manufacturer to ex
press his views in terms that can readily be under
stood by the producer. Guidance in breeding, feeding, 
or sheep husbandry for the improvement of the wool 
produced cannot emanate from the trade organisa
tions representing the manufacturers without some 
liaison, which could best be provided by a series of 
scientific research institutions correlated together 
and cognisant of conditions both of wool production 
and utilisation. The threat of a revolution in the 
wool industry based upon the discovery of a method 
of elaborating a form of artificial wool fibre, which 
may replace the natural material to a degree equi
valent to or greater than that which has occurred in 
the silk industry, demands that there be a greater 
correlation between the producer and the manufac
turer for the security of each. Such a correlation, in 
Dr. Barker’s opinion, can only come from a thorough 
understanding of the chemical, physical, biological, 
and other factors concerning wool itself.

There followed accounts of the results of recent 
research work and of work in progress in Australia, 
South Africa, New Zealand, and Canada. The im
pression gained was that the production of finest 
quality manufacturing wools is still essentially a 
monopoly of Australia and South Africa, but that 
further development is limited, first, by climate and 
environmental difficulties, and secondly, by the eco
nomic menace of the chief competitor of wool, namely, 
mutton. It would seem that as the large sheep-walks 
are broken up and more intensively grazed, so does 
the stock-carrying capacity of the land increase, until 
there comes a time when in the natural evolution of 
arable from grazing land the owner is compelled to 
turn his attention to mutton production, at the ex
pense of his wool quality, the ideal dual-purpose sheep 
not yet existing.

In the extension of the sheep-walks on to unsettled 
land, two important limiting factors must be over
come—the deficiency of phosphorus and the inade- 
'lua°y of a natural supply of protein. It would appear 
.. South Africa’s more pressing problem is the pro

vision of a phosphorus compound in a cheap, readily 
assimilable form, and to this Australia adds that 
particular sulphur-containing protein which shall 
eventually prove to be most suitable for the needs of 

ie sheep but both would welcome a more regular 
and even rainfall.

^r' J- E. Nichols reported briefly and in general 
tl?° r *S recent survey of the wool-producing parts of 

e Empire. He spoke from the production end of 
e wool industry and indicated the factors arrayed 

won Production of a uniformity of fibre which 
strn d , regarded by the manufacturer as ideal. He 
v .s]e< ^be individuality of the sheep farmer and the 
he 16 ^i environmental conditions under which 
tw?0^.^6 variation in breed, in breed type, be- 

en lnuividuals, and even in fleeces. He indicated 
whip^°°Omic. result of producing an article like wool, 
Prod11 en^re^y absorbed, including off types, by- 
facture ’&I1<^ was^e’ away from the farm by the manu- 

wooi'6 mos^ pressing problems in the production of 
itonnT6 ^bose of nutrition or disease of the sheep,

1 rtant though these may be for any one genera- 
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tion, but are problems of genetics and breeding. 
Only by breeding on sound lines will real successive 
improvements or the maintenance of excellence in a 
stock community be achieved.

The delegates then visited Leeds, where, between 
the regular sessions for discussion, they had an 
opportunity to see the work in progress, chiefly on 
the manufacturing side of wool research, both at 
Torridon and at the Textile Department of the Uni
versity of Leeds. They also visited, during the week, 
the Bradford Technical College and the Bradford 
Conditioning House.

The last session of the conference was held in 
Edinburgh, at the Animal Genetics Department of the 
University, where papers relating solely to the biology 
of the fleece and the physiology of wool production 
were discussed. The delegates were shown the 
methods adopted to throw light upon the purely 
fundamental problems of wool production from physio
logical and genetical aspects.

At the final meeting, certain resolutions were 
passed, and these will be reviewed by the Research 
Sub-Committee of the Imperial Economic Conference 
now in session.

University and Educational Intelligence.
Birmingham.—The following appointments to the 

lecturing staff have been made : Dr. G. E. Harrison 
(physics), Dr. C. R. Porter (chemistry), Mr. H. M. Bate
man (civil engineering), Mr. W. E. Isaac (botany), and 
Mr. N. M. MacElwee (mining electrical engineering).

Mr. D. J. Cameron has been appointed Registrar 
in succession to the late Mr. J. H. Costain.

The Wardenship of Chancellor’s Hall (vacant by 
the retirement of Prof. F. Tillyard) has been filled 
by the appointment of Major Robert C. Panton.

London.—In recent years science courses have not 
been in very great demand in University Extension 
work in London, but the current programme issued by 
the University shows that lectures on scientific sub
jects are coming again into popular favour. Foremost 
amongst the courses arranged is a series of twenty-four 
lectures by Prof. D. M. 8. Watson on modern ideas 
and work in zoology, which are being delivered on Mon
day evenings at Gresham College, Basinghall Street. 
The time of the lectures—six o’clock—should prove 
ideal for those city workers who are interested in this 
subject and desire to hear of the most recent advances 
and the outlook for the future. Courses in evolution, 
heredity, and biology are being given by Mr. G. C. 
Robson in such widely separated parts of London 
as New Cross, Stratford, and Woolwich; and Mr. 
Barratt Brown is conducting an introductory, course 
in psychology at the Mary Ward Settlement on 
Friday evenings. Details regarding these and other 
courses may be obtained from the University.

The Trustees of the Busk Studentship in aero
nautics, founded in memory of Edward Teshmaker 
Busk, who lost his life in 1914 whilst flying an experi
mental aeroplane, have awarded the studentship for 
the year 1930-31 to Mr. R. H. Francis, of the Uni
versity College of North Wales, Bangor.

A special course of lectures on “ Some Newer 
Therapeutic Agents : their Pharmacological Identi
fication and Tests, with some Account of their Uses 
in Medicine ” will be given by Dr. J. H. Burn, director 
of the Pharmacological Laboratories, Pharmaceutical 
Society of Great Britain, in the Society’s Lecture 
Theatre, 17 Bloomsbury Square, on Monday, Oct. 13, 
and succeeding Mondays, at 5.30 p.m. Admission to 
the first lecture is without ticket.
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Historic Natural Events.
Oct. 13, 1913. Low Temperature in the Upper Air. 

—It has been known for many years that at high levels 
over temperate and equatorial regions the tempera
tures of the air are far lower than any ever recorded 
on the earth’s surface. The lowest known tempera
ture above the British Isles is - 98° F. which was 
recorded by a balloon carrying a small meteorograph, 
at a height calculated as 7-8 miles (12-5 km.) above 
Pyrton Hill, on Oct. 13, 1913. Still lower tempera
tures have been recorded over equatorial regions, the 
minimum being -133° F. at a height of 10-6 miles 
(17 km.) above Batavia, Java.

Oct. 13—14, 1881. Great Storm over British Isles.— 
This was one of the most severe gales of the second 
half of the nineteenth century in the British Isles. A 
very deep depression travelled in an east-north-east 
direction across the extreme north of Ireland and the 
south of Scotland. The storm caused great loss of life 
at sea, 108 vessels being posted at Lloyd’s in one day, 
and there was also much damage on the land, especi
ally in the south of Scotland and the north of England. 
In London the gale caused eight deaths.

Oct. 14, 1755. Red Fog and Red Snow in Locarno. 
—In Locarno a very hot wind blew with a red fog, 
followed by blood rain ; in the Alps red snow fell ac
companied by violent thunder. This was evidently a 
strong Fohn carrying dust from the Sahara.

Oct. 15, 1811. Comet.—During the autumn of 
1811 the great comet in the night sky was an arresting 
object with its bright nucleus and curved tail that was 
26° in length (equivalent to 100 million miles) and 5° 
broad on Oct. 15. This comet, of the exceptional 
duration of visibility of seventeen months, was one of 
the most memorable of the nineteenth century. It is 
described by Sir William Herschel in Phil. Trans., 
p. 115-143 ; 1812.

Oct. 15, 1885. Gale at Partenkirchen, Bavaria.—A 
barometric depression travelled northwards from the 
Sahara, and a Fohn blew in the Partenkirchen Valley, 
increasing in force until 7 p.m. From 5 to 8 p.m. the 
storm was the most destructive known since 1821-22. 
Houses were unroofed, windows were blown in, and a 
million large trees were uprooted. The rain which 
accompanied the storm left a yellowish-red deposit, 
presumably sand from the Sahara. Temperature rose 
rapidly from 37° to 7-0° F., and the melting of the 
snow, combined with the heavy rainfall, caused serious 
flooding in the Inn.

Oct. 16—19, 1848. New Zealand Earthquakes.— 
Three great earthquakes were felt, chiefly near the 
north end of the South Island, on Oct. 16,17, and 19. 
Besides the ordinary fissures in the surface soil, a re
markable fracture ran for 60 miles from Cloudy Bay in 
Cook Strait in a south-south-easterly direction, keeping 
always parallel to the neighbouring mountain-chain.

Oct. 16, 1913. Heavy Rain in Malta.—Very heavy 
rain fell over the island of Malta, the amount recorded 
in 24 hours reaching 16-30 in. at Vittoriosa. At Val
letta the fall was 12-56 in., of which 6 in. fell between 
noon and 3 p.m. The rainstorm was accompanied by 
violent wind and destructive lightning.

Oct. 17, 1091. Gale in London.—According to the 
Anglo-Saxon Chronicle”: “Much harm was done in 

London with an outrageous wind, the violence whereof 
overturned and rent in pieces above four hundred 
houses, at which time and tempest the roof of St. 
Mary Bowchurch, in Cheap, was also overthrown, 
wherewith two men were slain. Moreover at Salis
bury much hurt was done with the like wind and the 
thunder for the top of the steeple and many buildings 
besides were sore shaken and cast down.”

Oct. 18, 1907. Visibility of Mont Blanc.—An ex. 
ceptional example of visibility occurred at Dijon on 
Oct. 18, 1907. As the train left Dijon station, Mont 
Blanc could be seen very clearly above the chain of 
the Juras, apparently suspended in the air, only the 
snow-covered summit emerging. It remained visible 
until Macon was reached. The day was overcast, but 
the atmosphere was extraordinarily clear, after several 
weeks of continuous rainfall. The normal limit of 
visibility of Mont Blanc is 115 miles, and it is ex
tremely rarely seen from the low level of Dijon 
station 139 miles distant.

Societies and Academies.
London.

Society of Public Analysts, Oct. 1.—G. W. Baker: 
Scientific evidence relating to firearms, with special 
reference to a recent murder trial. Scientific methods 
of investigation were used in examining the bullet 
and cartridge case found on the scene of a murder 
in Jerusalem in August 1929. X-ray photography 
showed that the piece of a bullet found in one of the 
bodies was British ammunition, and that it had been 
fired from a rifle of the same calibre and rifling as that 
of the accused. Photomicrographs showed that the 
cartridge case found on the scene had at least fourteen 
marks on the pin impression, all of which were found 
on the firing pin of the rifle. The extractor mark was 
also a very characteristic feature.—J. W. Croxford: 
The composition of rye oil. Two samples of rye, a 
sample of Ryvita crispbread, and a sample of rye flour, 
extracted by means of petroleum, yielded about 2 per 
cent of oil. It was semi-solid, contained 8-10 per cent 
of unsaponifiable matter, had chemical characteristics 
similar to those of maize oil, and behaved like a semi- 
drying oil. It has little, if any, vitaminic activity.— 
G. E. Lester Smith : The determination of unsaponifled 
oil in soap or fatty acids. Modifications of the 
‘ emulsion test ’, in which the presence of oil in fatty 
acid is indicated by the turbidity of a solution of the 
ammonium soap in dilute alcohol, are described. So 
little as 0-05 per cent of oil can be detected. The test 
may be made quantitative by a determination of the 
volume of water required to produce incipient tur
bidity in an alcoholic solution of the ammonium soap 
under standard conditions.

Cate Town.
Royal Society of South Africa, July 16.—Sir Thomas 

Muir : Note on Brioschi’s bordered Hessian.—S. H. 
Haughton : Mammoth and elephant teeth from the 
Vaal River gravels. Nearly every elephant tooth dis
covered in these gravels has been made the type of a 
separate species ; molars of individuals of the existing 
African elephant from a single locality show a large 
amount of variation, and this should be considered in 
the discussion of the status of fossil forms.—P. R- v- 
R. Copeman : Changes in the composition of oranges 
during ripening. During the period of ripening, the 
total weight of the orange increases. During the fine1 
stages of growth, the effects of transpiration become 
dominant, causing a loss in weight due to loss of water, 
which is accompanied by an increase in the concentra
tion of the soluble solids in the juice. There was no 
significant increase in the nitrogen content or ash con
tent of the juice. The changes in the soluble soMs 
and sugars can be expressed by means of an equation 
representing an autocatalytic reaction. The change3 
in the cell-wall material and in the acidity 
pressed by means of a logarithmic curve.
spray exerts an internal physiological action as 
result of which there is a selective oxidation of t> 
respiratory materials in the fruit.

can oe 
Arsenate
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Washington, D.C.
National Academy of Sciences [Proc., Vol. 16, No. 7, 

July 15).—Linus Pauling : The structure of some 
sodium and calcium aluminosilicates. The electro
static valence rule suggests that aluminium ions in 
such salts have the co-ordination number 4, the oxygen 
ions being common to a silicon tetrahedron, an alu
minium tetrahedron, and one or more alkali-ion poly- 
hedra. Sodalite, natrolite, the scapolites, and davy- 
nite-cancrite have such a structure. It provides, in 
the zeolite natrolite, channels along (001) planes such 
that water can escape without rupturing the frame
work, and sodium ions pass out as other cations enter 
to replace them (base-exchange).—Arnold Rice Rich : 
The demonstration that allergic inflammation is not 
necessary for the operation of acquired immunity. 
After recovery from infection, the body is often highly 
resistant to the same infectious agent but is extremely 
sensitive to products of disintegration of the bacteria, 
which readily produce local damage and severe in
flammation (hypersensitive or allergic inflammation). 
Contrary to general opinion, active immunity in 
syphilis and passive immunity to the pneumococcus 
are not dependent on allergic inflammation; the 
spread of pneumococcus is inhibited primarily by a 
specific agglutinative process which precedes inflamma
tion. It is suggested that allergy should be abolished 
by desensitisation in diseases such as tuberculosis, 
in which it causes untoward symptoms.- -Willem 
J. Luyten : On the systematic and accidental errors of 
modern trigonometric parallaxes.—W. de Sitter : On 
the distances and radial velocities of extra-galactic 
nebula), and the explanation of the latter by the rela
tivity theory of inertia. A theoretical discussion lead
ing to the view that the dynamical solution of the field 
equations of the general theory of relativity accounts 
for the expansion of the universe, which is homogene
ously filled with matter and has spherical symmetry 
throughout its history.—S. S. Cairns : The cellular 
division and approximation of regular spreads.—Harry 
Levy : Normal co-ordinates in the geometry of paths. 
—W. A. Marrison : The crystal clock. Consists essen- 

, tially of a constant frequency generator controlled by 
a quartz crystal resonator. The crystal is in the form 
of a ring with the plane of the ring parallel to the optic 
andeleotric axes, and is so shaped that its temperature 
coefficient is as near to zero as desired at a given tem
perature. The clock can be used to give continuous 
indication of time, accurate timing signals, or continu
ous and accurately controlled motion. So far as is 
™.°wn’ is not affected by gravitational and magnetic 
elds. Oliver R. Wulf : The band spectrum of ozone 

in the visible and photographic infra-red. Ozone- 
°xygen mixtures from a silent discharge ozoniser were 
examined in a tube 2-5 cm. in diameter and 33 metres 
ong. The bands observed are diffuse, suggesting pre- 
Ksociation of the ozone molecule, and there appears 
o be a weakening of the weak bands with respect to

e strong bands with reduction of temperature. This 
uggests a means of determining the temperature of the 

atmosphere at the ozone layer.—Richard C. Tolman: 
n the estimation of distances in a curved universe with 
Don-static line element. Using the line-element deter- 
med in earlier papers, a relation is obtained between 

sh iti, ®x*ensi°n and luminosity of nebulae which 
tio°U^ ,iust within the range of observational verifica- 
(o^p^^i’linm Rowan: Experiments in bird migration, 
art’fi migration. Juncos were submitted to
ere •W i^nmination after dusk, so as to simulate in- 
und^fg day® ’ g°na(is increase in size

i a certa^n Period appear to release a hormone, 
causes migration. They are small birds and 

ected by law, so in an attempt to verify these find- 
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ings and to determine the direction of migration which 
ensues, crows were used. The numbers available were 
limited but the results suggest that the enlargement 
of gonads which occurs under artificial illumination 
leads to a northward migratory movement, similar to 
that shown by the birds in the free state with the 
approach of summer. Controls (with gonads practi
cally at minimum) tended to remain at Edmonton, 
Alberta, when liberated in winter, although crows norm
ally have gone south at the end of summer.

Official Publications Received.
British.
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Birkbeck College (University of London). The Calendar for the Year 
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The Scientific Proceedings of the Royal Dublin Society. Vol. 19 
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Kennelly and M. Grimes. Pp. 513-516 +plates 20-21. (Dublin : Hodges, 
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Norman Lockyer Observatory. Director’s Annual Report, April 1, 
1929-March 31, 1930. Pp. 8. (Sidmouth.)

University of London: University College. Faculty of Medical 
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288. (London.)

The Journal of the Institution of Electrical Engineers. Edited by 
P. F. Rowell. Vol. 68, No. 405, September. Pp. 1089-1232+ xxxiv. 
(London : E. and F. N. Spon, Ltd.) 10s. 6d.

Memoirs of the Cotton Research Station, Trinidad. Series B, 
Physiology, No. 3 : Stu lies of the Transport of Nitrogen in the Cotton 
Plant, Parts 4 and 5. By E. J. Maskell and T. G. Mason. Pp. 233-267 + 
657-688. (London : Empire Cotton Growing Corporation.)
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H.M. Stationery Office.) Is. 3d. net.

Proceedings of the Royal Irish Academy. Vol. 39, Section B, Nos. 18, 
19: Studies in the Diflavone Group, by Elizabeth Alary Ryan and Dr. 
Hugh Ryan ; On the Constitution of certain Compounds formed by the 
Action of Alcoholic Hydrochloric Acid on Unsaturated Ketones, by 
Brian Coffey and Dr. Hugh Ryan. Pp. 425-439. (Dublin: Hodges, 
Figgis and Co. ; London : Williams and Norgate, Ltd.) 6d.

Foreign.
Sveriges Geologiska Undersokning. Ser. C, No. 356: Om jordarternas 

kapillaritet; en ny metod for bestamning av kapillarkraften (eller 
kapilliira stighdjden). Av Gunnar Beskow. With an English Summary : 
On the Capillarity of Soils; a New Method for determining the Capillary 
Pressure (or the Capillary Rise). Pp. 65. 1.00 kr. Ser. C, No. 357 : On 
the Constitution of Hydrated Portland Cement. By G. Assarsson and 
N. Sundins. Pp. 9 + 2 plates. 0.50 kr. Ser. C, No. 358: Nagra till den 
fennoskandiska geokronologien och isavsmal tn ingen knutna friigor. Av 
Henr. Mun the. Pp. 19. 0.50 kr. Ser. C, No. 359: Fbrteckning over 
lodade sjbar i Sverige, 2. Av K. E. Sahlstrom. Pp. 20. 0.50 kr. Ser. C, 
No. 360 : Gillbergaskalens byggnad. Av Nils H. Magnusson. Summary: 
The Gillberga Syncline. Pp. 84 + 2 tavlor. 2.00 kr. Ser. C, No. 361 : 
Fosforitboliar fr;ln Visingsbserien? Av Herman Hedstrom. Pp. 8. 
0.50 kr. Ser. C, No. 362 : Mobergella versus Discinella ; Paterella versus 
Scapha and Archieophiala (Some Questions on Nomenclature). By 
Herman Hedstrom. Pp. 8. 0.50 kr. Ser. C, No. 363 : Die Mollusken 
und Brachiopoden der Schwedischen Kreide. 1: Eriksdal. Von Richard 
Hagg. Pp. 93 + 5 Tafeln. 2.00 kr. (Stockholm : P. A. Norstedt and 
Seiner.)

Transactions of the Astronomical Observatory of Yale University. 
Vol. 7 : Catalogue of the. Positions and Proper Motions of 7727 Stars. 
Re-observation by Photography of the Astronomische Gesellschaft Zone 
between Declinations +55° and +60°, reduced to 1875-0 without apply
ing Proper Motions. By Frank Schlesinger and Ida Barney. With an 
Appendix containing the Positions of 39t> Stars in Sparse Regions, and 
an Appendix containing the Positions of 80 additional Gesellschaft Stars 
near Declination 55°. Pp. iii + 20+168. (New Haven, Conn.)

Japanese Journal of Astronomy and Geophysics. Transactions and 
Abstracts, Vol. 8, No. 1. Pp. 37 + 4. (Tokyo : National Research Council 
of Japan.)

Catalogues.
Iconographiae Botanicae. Suppiementum : Scripta Botanica Mis

cellanea. (No. 76.) Pp. 42. (Berlin : W. Junk.)
The Use of Nickel in Automobile Engineering. By J. B. Hoblyn. 

(Nickel, Series H5.) Pp. 15. The Condenser Tube Corrosion Problem 
and its Solution. (Nickel, Series R3.) Pp. 8. (London: The Mond 
Nickel Co., Ltd.)

Biological Applications of Absorption Spectrophotometry. Pp. 11. 
(London : Adam Hilger, Ltd.)

Astronomical Instruments and Observatory Equipment. (Publication 
No. 700.) Pp. 64. (London : Cooke, Troughton and Simms, Ltd.)

Catalogue of Important Botanical Works: Herbals, Pre-Linnean 
Botany, Early and Modern Gardening, Floras, Forestry, Orchids, Serials, 
Biology of Plants, etc. (No. 14.) Pp. 24. (London : John H. Knowles.}

The “ Hol way ” Diathermy Apparatus. (Publication No. B/30.) ± P- »• 
(London : Newton and Wright, Ltd.)
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Diary of Societies.
FRIDAY, October 10.

B°vAL Sanitarv Institute (in the Guildhall, Nottingham), at 4.30.— 
Aiderman A. R. Atkey: River Pollution.—Dr. L. P. Lockhart- In- 
dustrial Medicine in Relation to Public Health.

Royal Society or Medicine (Clinical Section), at 5.30.
Iron and Steel Institute (Joint Meeting with the Local Branch of the 

South Wales Institute of Engineers) (at the Royal Metal Exchange, 
Swansea), at 7.—A. Kriz : The Heterogeneity of an Ingot made by the 
Harmet Process—H. C. Wood : Open-hearth Furnace Steelworks: 
a Comparlson of British and Continental Installations and Practice.— 
O. Quadrat: A Contribution on the Problem of the Analysis of Basic 
Slags and the Representation of their Composition in a Triangular 
Diagram. °

Oil and Colour Chemists’ Association (Manchester Section) (at Milton 
Hall, Manchester), at 7. —N. Heaton: Some Possibilities of Inorganic 
Paint Vehicles. b

Manchester Association or Engineers (at Engineers’ Club, Man- 
AddreVs) at 7'16'-G' E' WincMer: Thermal Progress (Presidential

Junior Institution of Engineers, at 7.30.—S. Dunlop: The Refining 
of Cane Sugar. “

Keighley Association of Engineers (at Queen’s Hotel, Keighley) at 
7.30.—T. H. Turner: Materials Used in Modern Engineering.

Institute: of Metals (Sheffield Local Section) (in Mappin Hall, Applied 
Science Department, University, Sheffield), at 7.30.—Prof. F C 
1 hompson : Some Observations on the Wire Drawing Process (Sorbv 
Lecture). J

RaJ"Y-"’ Club (at 57 Fetter Lane), at 7.30.—C. J. Allen : Notes on Time 
tables and Train Running.

Royal Society of Medicine (Ophthalmology Section), at 8.30.—E W 
Brewerton : Presidential Address.—Dr. F. W. Edridge-Green : The 
Detection of Colour Blindness from a Practical Point of View.

SATURDA Y, October 11.
Institute of British Foundrymen (Lancashire Branch, Burnley Section) 

(at the Technical College, Burnley).—F. Griffiths: Belgian Moulding 
Sands in the Lon Foundry. b

MONDAY, October 13.
Institute of Transport (at Institution of Electrical Engineers), at 5.30 

—Hon. Sir Arthur Stanley: Inaugural Address.
Institution, of Automobile Engineers (Bristol Centre) (at Merchant

GoReSe> Bristol), at 7.-Sir Herbert Austin 
Ihe future Trend of Automobile Design (Presidential Address)

Bradford Texmle Society (at Midland Hotel, Bradford), at 7.30- 
A. Highley: Presidential Address. "

w London.-Dr. R. A. Young: The Stethoscope, 
Past and Present (Presidential Address). P

Sgcicty of Motion Picture Engineers (London Section) (at Royal 
Photographic Society).—P. Smith : Kinephotomicrography.

TUESDAY, October 14.
Institution of Petroleum Technologists (at Royal Society of Arts), at 

to Determine Velocities of FlamePropagation in a Side Valve Petrol Engine.
Institute of Marine Engineers, at 6.—O. Wans : The Design and 

Manufacture of Marine Auxiliary Oil Engines.
E °F J[ETALS (Portli-East Coast Local Section) (in Electrical 

Tviml • Armatr°ng College, Newcastle upon-Lyne), at 7.30.—C. Gresty: Chairman s Address.
Royal Society of Medicine, at 8.30.-Dr. C. Jackson : Suppurative 

Diseases of the Lungs (Lecture).

WEDNESDAY, October 15.
Society of Glass Technology (at Sheffield), at 2.
Institution of Engineering Inspection (at Royal Society of Arts), at 

> t : A Practical Application of British Standard Limits 
and Fits to Locomotive Construction.

Rq[^Lor?IIC^OpC°nICAL S,OCTY (at B M’A’ House> T^istock Square), 
m^?;7J’iEnBar"ar? : demonstration by Micro-Projection of some 
Histological Preparations from the Society's Collection —Dr G AI 
Findlay: Some Recent Research on Malarial Parasites

Kbwcombn Society for the Study of the History of Engineering and 
Ibohnology (at Science Museum, South Kensington), at 5.30 — H P 
Vowles : Enquiry into Origins of the Windmill.

Institution of Electrical Engineers (South Midland Centre) (at Grand 
JM’ Birmingham), at 7.—Prof. W. Cramp: The Birth of Electrical 
Engineering (Faraday Lecture).

Society of Radiographers (in Reid-Knox Hall, Welbeck Street), at 7.
—C. L. Winch : Presidential Address.-Dr. E. C. Jerman ■ Address 

HrLI|TrnnS,7-E«S^ WMte S"’an Hotel> Halifax), at 7.30.-
L. Ie Contour . Safety and Welfare in Factories.

Bbvositors’ TECHNICAL Society (at Northampton 
at 8.15.— J. W. Cuthbertson: PracticalDifficulties m the Electrodeposition of Chromium.

THURSDAY, October 16.
Royal Photographic Society of Great Britain (Joint Meeting of 

Pictorial and Kinematograph Groups) at 7 ' B ot
Society of Chemical Industry (Nottingham Section) (at University

"30-Dr- J R Firth: S°™ ““ of
’Mast «k»^

Hons of The Vickers Pyramid Hardness Testing Machine, C3 Baker’s 
Works Projection Alicroscope, and C. Baker’s Brinell Microscope.
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Institution of Welding Engineers (at Institution of Mechanic 
Engineers), at 7.45.-P. L. Roberts : The Replacement of Casting 
Weldings. b

Chemical Society, at 8.—Ceremony of the Unveiling of the Perlon
Memorial Plaque.—Prof. W. N. Haworth: Oration on the Life 2
Work of the late Prof. W. H. Perkin. e and

Royal Society of Tropical Medicine and Hygiene (at 11 Chanda 
Street, W.l), at 8.15.—Dr. F. Marsh : The Etiology of Heat Stroke and 
Sun Traumatism. u

British Institute of Radiology (in Reid-Knox Hall, Welbeck Street) 
at 8.30.—Dr. J. F. Bromley: The Use of Negative Paper.—Capt. A. R 
Wood: Ultra-Violet Glasses.—G. Simon: The Use and Technique of 
Diathermy in the Treatment of Pneumonia.

Institute of Brewing (Midland Counties Section) (at White Horse Hotel 
Birmingham).—S. Myer : The Season’s Hops.

North-East Coast Institution of Engineers and Shipbuilders (Tees- 
side Branch) (at Middlesbrough).

FRIDAY, October 17.
Physical Society (at Imperial College of Science), at 5.
Institution of Mechanical Engineers, at 6.—L. St. L. Pendred: Presi

dential Address.
Iron and Steel Institute (Glasgow Section, jointly with West of 

Scotland Iron and Steel Institute) (at Royal Technical College, 
Glasgow), at 7.15.—R. Hamilton : Presidential Address.—Discussion 
on papers by H. C. Wood: Open-hearth Furnace Steelworks: aCom- 
parison of British and Continental Installations and Practice; and 
J. Sarek : What Reasons compelled the Prague Ironworks to Intro
duce Thin-walled Blast-furnaces.

Junior Institution of Engineers, at 7.30.—T. H. Flowers : The London 
Automatic Telephone System.

SATURDAY, October 18.
Royal College of Physicians of London, at 4.—Prof. J. B. Leathes: 

Harveian Oration.

PUBLIC LECTURES.

SATURDAY, October 11.
Horniman Museum (Forest Hill), at 3.30.—Dr. W. G. Ivens: Native 

Life in the Solomon Islands.

MONDAY, October 13.
University College, London, at 5.—Dr. H. P. Gilding: The Reticulo- 

Endothelial System. (Succeeding Lectures on Oct. 20, 27, and Nov. 3.) 
—At 6.30.—Miss M. S.West: The Comparative Study of the Religions 
of the World (Introductory Lecture).

TUESDAY, October 14.
King’s College, London, at 11 a.m.—S. P. Turin: The Economic 

Geography of U.S.S.R. : Area, Territory, Climate, Vegetation, Mineral 
Resources.

Bedford College, at 12 noon.—Aliss Tarrant: History of Greek 
Philosophy.—At 3.—Prof. Spencer : History of Chemistry.

University College, London, at 5.30.—Prof. C. Spearman: Psycho
logies of To-day (Introductory Lecture).—J. H. Welweg: Danish 
Castles and Manor Houses. (Succeeding Lectures on Oct. 22 and 29.)

WEDNESDAY, October 15.
Royal Institute of Public Health, at 4.—Dr. E. Graham Little: The 

Prevention of Accidents, Disorders and Disease in Alembers of the 
Aledical and Nursing Professions.

Royal Anthropological Institute (in Portland Hall, Regent Street 
Polytechnic Extension, Little Titchfield Street, W.), at 5.30.—Prof. 
J. L. Myres : Native Races of the Empire : Facts and Problems.

King’s College, London, at 5.30.—Sir Humphry Rolleston, Bart.: 
Aledicine.

THURSDAY, October 16.
Royal Institute of Public Health, at 4.—Dr. C. K. Millard : Contra

ception and the Medical Officer of Health.
King’s College, London, at 5. —Dr. J. A. Hewitt: Metabolism of the 

Carbohydrates and Fats. (Succeeding Lectures on Oct. 23, 30, and 
Nov. 6.)

King’s College, London, at 5.15.—Miss C. Maxwell: Chateaubriand 
and the French Romantics.

University College, London, at 5.30.—Prof. E. G. Gardner: The 
Psychology of Dante.

SATURDAY, October 18.
Horniman Museum (Forest Hill), at 3.30.—Prof. J. R. Ainsworth Davis: 

The Uses of a Tail.
CONGRESSES.

October 13 to 16.
Congress of the Italian Society of Surgery (at Rome).—Discussions 

on Treatment of Cranio-cerebral Trauma apart from Gunshot Wounds, 
Diagnosis and Treatment of Hematuria.

October 15 to 23.
International Congress of Hydrology, Climatology, and Medical 

Geology (at Lisbon).
October 20 to 23.

French Congress of Hygiene (at Paris).—Discussions on Successive 
Changes in French Pharmacopoeias, Comparative Statistics of Infant 
Mortality, Study of the Reports of Health Offices, Hygiene a 
Reconstruction in the Inundated Districts in the South of Fran 
and Lectures on Psittacosis, by Prof. Sacquefee, and on Lavoisier 
Hygienist, by Dr. Dujarric de la Riviere.
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