HCADT

‘To the solid ground
‘?f nature trusts the Mind that tuudds for age,"—ﬂford.rworrk

Vol. 145, No. 3666 SATURDAY,

FEBRUARY 3, 1940

ONE SHILLING

NEWTON’S NEW OPTICAL LANTERN
The INSTITUTION No. 2

For plain
or colour
process
W slides of all
L sizes up to
9% 12 cm.
vertical or
horizontal

“Wigmore "’
Condenser 6}” diameter.
with Arc or High Power Projection Lamps.

Air & Water Cooling.

Projection Lenses
2§” or 3" diameter.

For use

NEWTON & CO.

ESTABLISHED 'I\';l{;]])-hone 3
s Manufacturers of Optical Projection BECK
Instruments 4181
200 YEARS (2 lines)

72 WIGMORE STREET, W.I

VITREOSIL QUALITY

The above illustration of VITREOSIL ware was commended at a
recent exhibition of photography. VITREOSIL pure fused silica
ware has the approval of users all over the world,

THE THERMAL SYNDICATE LTD.

Head Office and Works : Wallsend, MNorthumberland
London Depot : 12-14 Old Pye Str., Westminster, S.W.lI

Established over 30 years

1765

M ICROSCOPES
FOR SCHOOLS

Delivery from Stock

The B.L.M. Micrcscopes have proved the
most popular during recent years, and
have been adopted by the majority of
b Educational Authorities.
Stand, in case, eycpieces'l and 4, objec-
tives 3{ in. and } in., double nosepiece,
substage tube with iris diaphragm, mag-
nifications 53-406 £1211 0
With Abbe condenser £l14 5 &
With spiral focusing substage £15 14 0

A five years' guarantee with each
instrument

Also the '‘Science'’ and ‘‘Nature'' Micro-
scopes at lower prices

C. BAKEH 2 mgn Halborn, LONDON, W.C.1

Member Sc:enﬁf fic Instrument Munufacturers Association of Gt. Britain

Meteorological
Instruments

5y NEGRETTI
¥
& ZAMBRA

38 Holborn Viaduct, London




ACRIFLAVINE

ASPIRIN

BISMUTH SALTS
CALCIFEROL
CHLORAMINE-T
CHLOROFORM
CITRATES
GLYCEROPHOSPHATES
IODINE RESUBLIMED

NATURE

FEBRUARY 3, 1940

Fine Chemicals

manufactured by

BootsPureDrugColid

MAGNESIUM CARBONATE
MANDELIC ACID AND SALTS
POTASSIUM IODIDE .
POTASSIUM PERMANGANATE
QUININE SALTS

SODIUM SULPHATE
STILBOESTROL
SULPHANILAMIDE

All B.P. products comply with the requirements of the British Pharmacopoeia, 1932, and must also pass
exacting tests included in Boots' own specifications.

Quotations for any of the above products may be had on application to the
Whelesale and Export Dept.,
BOOTS PPURE DRUG CO. LTD.. STATION ST.. NOTTM.

m——

Oscillators for

Ultra Short Wavelengths

OSRAM

The OSRAM DETI19 is a double triode designed
such as to be efficient as a low power oscillator
at frequencies up to 150 megacycles per sec. The
output as a ‘‘Class C'' RF amplifier at 2.5 metres
wavelength is of the order of 16 watts. A
considerable reduction in feed-back capacity
results from the method of anode lead-out
connectors, and the dual triode construction of
the type simplifies neutralising in an RF
amplifier.

A suitable modulator for type DETI19 is the
OSRAM B 63, which is a double triode capable
of an audio frequency output up to 10 watts in
a zero bias ‘‘Class B" amplifier.

VALVE

TYPE DET19

TYPE DET19
(with indirectly Heated
Cathode).
Heater voltage 6.3
Heater current 0.8 amp.
Anode voltage 300 max.
Anode dissipation
10 watts max.

Price 20/- each
Fitted with American

medium  7-pin  base
(ceramic)

Also suitable as Class B, audio-
frequency amplifier, max. out-
put 13 watts audio.

Technical application and dala sheet available on request to the Osram Valve Technical Dept. of
THE GENERAL ELECTRIC Co., Ltd., Magnet House, Kingsway, LONDON, W.C.2




FEBRUARY 3, 1940 NATURE

MODERNISE YOUR LABORATORY
‘WITH VACUUM PIPE LINES

@® Replace individual filter pumps

points

water and breakages

xliii

® Give high vacua at any number of

® No upkeep costs and save expense of

Essential for the Department doing routine

filtrations, distillations and other vacuum

processes.

Full particulars from :

WE SPECIALISE ALSO 3 Telephone :

IN COMPRESSED AR w. Edwards & Company e

LINES

ALLENDALE WORKS, SOUTHWELL RD., LONDON, S.E.5

BRixton 1195

Edcohivac,
Phone, London

SUNSHINE
RECORDERS

AS:SUPPELED TO
METEOROLOGICAL
AU H O R IET1E S
Alsl SOV ER S THE
WORLD

WRITE FOR PRICE LIST

C. F. CASELLA & Co. Ltd, Fitzroy Square, LONDON, W.I

Members Scientific Instrument Manufacturers’ Association of Great Britain




xliv

NATURE

YOU and MR. ALDIS

You.

MRr. ArpIs.

You.

MRr. ALDIs.

You.

MRr. ALDIs.

You.

Mr. ALDIS.

You.

MRr. ALDIs.

You.

Mr. ALDIs.

You.

MRr. ALDIs.

You.

Mr. ALDIS,

I want an Epidiascope for Lecture-room use which will give a big,
bright picture.

Well, my Epidiascope does give that.
Then how do you avoid overheating ?

By using only one 500 watt lamp, collecting a/l its light and, above
all, by using a wide aperture projection lens.

I see, you mean that the light on the screen depends on the aperture
of the lens as much as the illumination of the object ?

Yes, I claim my 500 watt Epidiascope gives as much light on the
screen as the usual 1000 watt instrument.

What about lantern slides? Can you change from the projection
of solid objects to lantern slides without fuss ?

Yes; and in absolute silence.

There is another thing, can I project transparent matter of larger
size than lantern slides, such as X-ray films, and will the projection
show up fine detail ?

Yes, I provide a sub-illuminator which makes this possible.

What about Microslides, I take it these are outside the range of
your instrument?

Not at all. I provide an attachment which gives admirable pro-
jections of these tiny objects, and the definition makes it easy to
demonstrate the amazing complexity of living tissues.

This certainly sounds very good, but my Committee will ask
whether the instrument is of British Manufacture.

Every part of my Epidiascope, including the lens work and the metal
work is made in my factory in Birmingham.

This is exceedingly interesting ; where could I see a demonstration?

There is no difficulty about that. Our Agents are carefully appointed
and trained, and they welcome an opportunity of giving a
demonstration.

Ask for Demonstratiim

ALDIS BROTHERS LTD., Sarehole Rd., Hall Green, Birmingham, 28
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SCIENTIFIC PLANNING OF LOCAL GOVERNMENT

IT is becoming a commonplace to say that war
is no longer an affair of armed forces alone.
Curtailed lighting, restrictions on travel whether by
road or by rail, national registration, the rationing
of food and of petrol, the exigencies of civil defence,
and many other measures have brought home to
all that national needs and effort must, on occasion,
override all personal and individual considerations.
Nothing can be allowed to stand in the way of our
immediate purpose, which is to win the war, with
the view of establishing an order based on the
peaceful settlement of international disputes.

It would be disastrous, however, if the restraints
necessarily imposed on individuals in a time of
war engendered merely a sense of frustration.
Behind even the prosecution of the war lies the
purpose of safeguarding our national life and
existence, for it is the preservation of our mode of
life, with its traditions and heritage of justice
and freedom, that has called forth this effort.
Nevertheless, the very disturbances and shocks
administered to the structure of our national life
may loosen obstacles that have hindered its de-
velopment in the past. Amid all the tragedy and
wreckage of war, any opportunity which it may
afford to redeem the mistakes of the past should
not be forgotten.

There are few fields of planning in which to
some extent fresh opportunities are not opening
up and possibilities of further progress and develop-
ment appearing. The organization of national
defence has given a fresh impulse to many forces
making for regionalism, the co-ordination of local
authorities or of public services, the control of the
location of industry and like matters. Under the
exigencies of war, fresh experience is being gained
which should ultimately be of value in the

reintegration and development of national life,
both under local authority and central govern-
ment. Particularly is it true that the organization
of civil defence, whether in the actual precautionary
services against air attack or in the dispersal of
population in evacuation schemes, has exposed
defects in our administrative system which should
be rectified at the first opportunity.

Notable among such weaknesses are the diffi-
culties which local administrative units, often with
archaic and thoroughly unscientific boundaries,
can put in the way of a uniform and adequate
plan of defence; and the failure of such bodies
to appreciate the differences between urban and
rural conditions and to apply measures appropriate
and adequate in each sphere. It is not easy to
assess the wastage which has been caused by such
weaknesses ; but an attempt should be made not
merely to eliminate such waste but also to deal
with its underlying causes.

An outstanding contribution in this field is Dr.
W. A. Robson’s study “The Government and
Misgovernment of London”, which appeared a
short time before the War broke out. The atten-
tion of scientific workers has already been directed
to this book in these columns (NATURE, 144, 846 ;
1939), but much of the third part of Dr. Robson’s
book is of general validity and far from being con-
fined to the particular question of London. The
issues of regionalism, the principles of democracy
involved, no less than those of planning, affect
more or less acutely, problems of national and local
administration throughout Great Britain, and the
stimulating discussion of these matters deserves
the careful attention of all those who are determined
to seize any fresh opportunities which the testing
time of war may present.
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Regional reorganization, whether in London or
elscwhere, is not necessarily a political question
in the party system at all. There is little reason
to believe that any political party would gain or
lose much by the introduction of reform and, in
the main, all are in favour of administrative
efficiency as they understand it.

If, however, on political grounds reconstruction
is not likely to meet real difficulties, strong opposi-
tion may be encountered from the numerous
local authorities whose prestige or even existence
might be affected. Dr. Robson directs attention
to the importance of this appearance of vested
interests in local government and to the need for
investigation by competent sociologists. There is
an obvious need for impartial scientific investiga-
tion. The picture of muddle and frustration which
Dr. Robson draws is far from being a matter of
local concern. The organization of London’s
government is a national question -calling for
national leadership and direction. Solution of the
problem on such scientific lines as suggested by
Dr. Robson would, moreover, have effects reaching
far outside the boundaries of even Greater London.
Not merely would a great impetus be given to
regionalism, but also experience would be forth-
coming which would contribute immensely to the
wise planning of national resources and the
effective handling of the intricate issues involved
in the national planning of transport, ‘the utiliza-
tion of land and the preservation of amenities.

What is clear is that the whole question still
offers a wide field for investigation or research.
Municipal research is in fact largely unknown in
Great Britain, and most municipalities are content
to carry out their own investigations independently
of the experience or practice of others. There is
no information service available for municipalities
to promote co-operation in the study of problems
of municipal administration, and there are few
signs of any desire for such co-operation. The
recommendation in the report on the location of
industry issued by Political and Economic
Planning (P E P) for the establishment of a central
information service on industrial siting (see
Narurg, 143, 770 ; 1939) is essentially a step in
this direction, but much more definite study and
investigation are required. Regional problems
require separate study, and above all study
inspired by the belief that regions are not congeries
of local units. The need for comprehensive
improvement must be admitted, and the
investigations prompted by a broader view and
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higher statesmanship. Only in such a spirit can we
hope for effective experimentation with plans for
federal or dual metropolitan government, and
acquire the basic experience or use it wisely.

When all allowance has been made, however,
for the need for fuller investigation on particular
issues, it cannot be denied that there is already
available an immense amount of knowledge which,
if pooled and really utilized, would permit a much
more effective co-ordination of national and local
resources. The urgent necessity for economy in
both local and national administration is a further
reason for action. Unless some real attempt is
made in London and elsewhere to find a regional
solution on scientific lines for these interlocked
problems of the chains of towns for which Patrick
(Geddes introduced the term ‘conurbation’, so far
from the resources of the nation being husbanded
and expended to the best advantage, we are likely
to see yet further waste and frustration, through
short-sighted economy starving essential services
and neglecting bold and far-reaching measures
which would eliminate the meaningless rivalries,
overlapping and duplication so often encountered
at present.

To secure action it is not enough to have an
adequate plan and programme. Equally essential
is a public opinion among the electorate alive to
the possibilities and determined on reform. Un-
fortunately, as Prof. H. A. Mess pointed out a
year ago in an able article in the Political Quarterly
(9,-389 ; 1938), there are factors tending to weaken
civic consciousness, and new cohesive devices and
new forms of government may be required to
develop civic consciousness in, for example, Greater
London. At the best, in a new town there is a
considerable time-lag before consciousness and
sentiment adapt themselves to the new situation,
and still longer before there is a change in local
government.

This matter of local sentiment and public opinion
is not entirely a matter of education. The term
‘local sentiment’ is ill-defined and often absurd.
It would be hard to answer such questions as in
whose minds it is found, how widely it is diffused,
how strong it is and in what kind of attitudes and
actions it results. The analysis by sociologists of
such questions as these and others involved in the
rise and decay of towns should be as valuable to
those faced with the practical problems of admin-
istration as to those concerned with the education
of the electorate in citizenship.

From whichever side we approach such problems,
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whether from that of education, the investigations
which lead up to the planning, or the technical
aspects and administrative detail of the planning
itself, the responsibilities and opportunities of
scientific workers are unmistakable. If we are to
build, with resources impaired if not crippled by
the sacrifices and vicissitudes of wartime, a social
order in which the advantages which modern
science has put at our disposal are more freely and
fully utilized, and the present obstacles to that
utilization or the forces dissipating our resources
have been eliminated, scientific workers must play
a major part. No defeatist spirit can be tolerated.
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Only as men and women, whether scientific workers
or not, address themselves hOI.)efll]ly and adven-
turously to this creative task, ready to seize what-
ever opportunities may come and resolved that
no inherited prejudices or vested interests of
administration or property shall be allowed to
injure the common welfare, can we hope to build
cities and communities which will enjoy the true
abundance which might be ours. We must be
planning for that future even in the stress of war,
if we are to be ready when the opportunity comes
to transmute our dreams and visions into the cities,
workshops and homes of a new era of civilization.

FUTURE OF ZOOLOGY IN INDIA

A LONG series of volumes, bearing the title of

*  “The Fauna of British India’, has been
published under the authority of the Secretary of
State for India, with the object of ensuring that
the rich fauna of that great continental area is
made properly known and, at the same time, of
providing authoritative means for its identification.
While its inception is more than fifty years old,
the wisdom in launching this project has become
increasingly justified in recent years. The first
volume, which dealt with part of the Mammalia,
appeared in 1888. The latest volume, also dealing
with Mammalia, was issued in 1939 and is reviewed
on the next page. Throughout this period, one or
more volumes have been issued almost every year.
During the War of 1914-1918, five volumes were
published.

The “Fauna of India” has become increasingly
used in Indian universities, colleges and museums.
Furthermore, certain of the volumes rank as
essential tools in the work of the scientific staffs
of those Government departments concerned
with agriculture, fisheries, forestry and tropical
medicine ; and indeed, certain forthcoming wvol-
umes promise to be of special importance in this
respect. The “Fauna’ series aims at providing
accurate descriptions of all species of Indian
animals and, thereby, forms the basis upon which
further study depends. The importance of accurate
identification scarcely needs stressing, whether it
be, for example, of a mosquito concerned with
- disease transmission, an insect devouring a crop
or an animal of solely scientific interest.

This primary object of the “Fauna’™ is being

gradually achieved, but there is still a long and
uphill road to traverse. For one thing, some of
the earlier volumes are now out of date and need
revision in the light of increased knowledge. Many
divisions of the animal kingdom have not yet been
dealt with, and there is the added difficulty of
finding competent specialists willing to undertake
the monographing of certain important groups.
The Termites are a case in point, as they rank
among the most destructive of Indian insects ;
little progress is being made in their study,
mainly owing to difficulties attending their identi-
fication.

We learn with regret that the Secretary of State
for India has decided to cease publication of the
“Fauna of British India’ for the duration of the
War. While recognizing the present necessity for
economy, it needs emphasizing that much of
zoological progress in India may become involved
in this decision. It behoves those who have such
progress at heart to combine their efforts and do
all that is possible to discourage any policy directed
towards further economy, possibly resulting in the
cessation of the publication of the “Fauna of
India” altogether. Such an outecome would, in
the long run, heavily counterbalance any monetary
savings achieved.

The projected dominion status for India is linked
with the growing part being played by Indians
in the scientific development of their country. In
this latter connexion they need every help that
we can provide. From the zoological point of
view, the least we can do is to ensure the con-
tinuance of this long-established publication.
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THE MAMMALS OF INDIA

The Fauna of British India, including Ceylon
and Burma

Edited by Lt.-Col. R. B. S. Sewell. (Published
under the Patronage of the Secretary of State for
India.) Mammalia. Vol. I: Primates and Carn-
ivora (in part), Families, Felidae and Viverridae.
By R. I. Pocock. Pp. xxxiii+464+31 plates.
(London : Taylor and Francis, Ltd., 1939.)
30s.

LANDFORD’S “Mammals of British India”,
published in 1888 and 1891, has until now
been the standard work on the subject, and useful
as that has been, it had for some years been
regarded by zoologists as out of date, since a vast
amount of additional knowledge on the subject
has been gained in the last half century. A new
edition that would embody the latest views on
classification and the experience of sportsmen and
travellers was greatly needed, and in 1923 Mr.
Pocock, an eminent authority on the mammals of
the world, undertook the task, little realizing the
length of time that would be required owing to
the vast amount of material to be handled and
examined and the extent to which names of
species and races required revision.

Formerly species were recognized mostly by
their external appearance and local races regarded
merely as varieties, whereas now careful measure-
ments of the skulls and, where possible, other
parts as well, has to be carried out. Well-defined
local races are distinguished by the trinomial
method of nomenclature.

That the work has been done with the utmost
pains and thoroughness is clear from a perusal of
the present volume, which deals with the orders
Primates and Carnivora (in part). Of the former,
British India possesses two species of gibbon,
Hyjlobates hoolock and H. lar, these being the only
representatives of the man-like apes, though the
more ordinary types of monkeys are well repre-
sented by the macaques and langurs or leaf
monkeys and the lemurs by the lorises.

Of the monkeys proper the author recognizes
three distinct races of the rhesus in British India,
the typical race occurring throughout nearly the
whole of northern India and to a great extent
Burma as well. This, the best known of all the
monkeys as it is largelv imported alive into Euro-
pean countries, although not regarded by the
Hindus as sacred, is nevertheless left unmolested

and so has become a very familiar object in native
villages.

The lion-tailed macaque, also known as the
wanderoo monkey, is certainly the most striking
in appearance on account of the large growth of
grey hair surrounding the face and the glossy
black hair of the remainder of the body, but it is
rare and keeps strictly to the thick forests of the
Western Ghats.

Of the small lemurs, or lemuroids, the slow and
slender lorises are well known, but research has
shown that of the former there are no fewer than
four and of the latter six distinct races. All are
strictly nocturnal, sleeping bunched up in the fork
of a tree by day, when they have much the appear-
ance of the little spotted owl (Athene brama) and
“the same habit of swaying the head and, when
fighting, utter a similar screech”. At the approach
of darkness they creep forth and capture their
prey ‘“‘after a stealthy approach, with a lightning
grab of both hands, and hold it in a tenacious
grip while devouring it.”

The greater part of this volume deals with the
Carnivora, in which the author admits that classi-
fication is difficult. Of the Felide the zoologists
of old grouped all in the genus Felis, with the one
exception of the cheetah or hunting leopard
which was distinguished by its so-called non-
retractile claws ; but Mr. Pocock finds that this
animal is actually more nearly allied to the
ordinary cats than the latter are to the lions,
tigers and their near relations. He places the
great cats (lions, tigers, etc.) in a separate sub-
family, Pantherinse, the more ordinary cats in
that of Felinz, including a number of genera,
while the hunting leopard alone occupies the sub-
family Acinonychinz.

The lion was formerly abundant in northern
India ; but is now nearly extinct there, the few
that remain being restricted to the Gir Forest in
Kathiawar, where they are protected. The author
believes that it made its way into India
through Persia and Baluchistan in comparatively
recent times and was not there long enough to
penetrate far southwards. Its near extermination
has been brought about by human persecution
and not, as has often been suggested, by com-
petition with the tiger.

This volume will surely rank as a very worthy

member of a fine series.
D. SETH-SMITH.
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GREY OWL:

Half-Breed

The Story of Grey Owl (Wa-Sha-Quon-Asin). By
Lovat Dickson. Pp. xii+- 346 12 plates. (London :
Peter Davies, Ltd., 1939.) 10s. 6d. net.

“Grey Owl went to his last resting place as he would
have wished. . . . As the sun set on Lake Ajawaan, the
burial party turned back to town, one hundred miles
distant, leaving Grey Owl among the birches and
pines he so much loved, at peace in a remote and
lovely grave.”

“HAT was in 1938, and thus was marked the
end, at the early age of fifty years, of one of the
most intriguing personalities that graced modern
times. But it also marked the beginning of a
rumpus which raged for some considerable time
after his death. Grey Owl or Wa-Sha-Quon-Asin,
a self-styled North American Indian, was shown
to have lived his younger days in Hastings and
attended the Grammar School there. His name
was Archie Belaney, and his aunts still live in
that town. Had he hoaxed the world, or was
there a conundrum demanding thorough investi-
gation ? Mr. Lovat Dickson, Grey Owl’s friend
and confidant, spared no pains in his endeavour
. to establish the truth. But it seems that the
whole truth may never be told. That he was not
a full-blooded Indian of the Ojibway tribe is now
certain ; but that he was a pure ‘white’ is un-
certain. It depends upon the origin of his mother,
which so far has not been thoroughly traced. But
after carefully examining the details meticulously
recorded by his biographer, it seems impossible
not to believe that he was a half-breed. For if he
was not, then much of his behaviour, and indeed
his very physical appearance, are incomprehensible.
Interest in that aspect of Grey Owl has naturally
died down somewhat, but Mr. Lovat Dickson’s book
will arouse afresh and with even greater vigour
interest in Grey Owl as a human personality and
especially as a naturalist. During the present
time of increasing interest in the teaching of
biology and natural history, the book will prove
of inestimable value for the inspiration that Grey
Owl has given ; for he was no mere sentimentalist
where animal life was concerned. True, he loved
animals, and in loving them learned how to study
them, for, as one great zoologist once quoted in

parody :
‘“‘He studieth best who loveth best,
All things both great and small.”
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“Here [at Ajawaan] he will live out his days,
knowing only these animals and birds that he
loves and who love him, sharing in their joys and
sorrows, their triumphs and disappointments ;
watching them mate and sharing their parental
triumphs ; guarding them as best he can from
Death, the only intruder who can do them harm.”
This is surely field natural history at its best ;
doubtless an unattainable ideal for most of us who
have to live and study in less rural or less con-
genial surroundings, but at the same time an
inspiration to achieve the best methods possible.
In schools and colleges, much can be done by
keeping and studying animals in captivity. Grey
Owl’s methods can be adapted to such less ideal
conditions, so that the aquatic animals in the
aquarium, the frogs in the frog pond, and the
rabbits in their run receive the consideration
which is their due. Love of Nature will naturally
follow (if it is not already there), and just as Grey
Owl, through the influence of his wife Anahereo,
became converted from a killer to a conservator
of wild life, so will students of natural history and
biology become imbued with the desire not only
to learn but also to preserve. It will not be
necessary then to teach students, for example,
that when gathering material for study only the
minimum should be taken, and when they intend
to study twigs in winter or summer they should
never take even one twig from a sapling, thus
disfiguring the tree for life. A host of ideas for
field work, too, can be culled from this study of
Grey Owl’s life.

Even as a boy, Archie Belaney valued animals
as living creatures, not as dead trophies. At
Hastings he was allowed to keep his “friends”,
including snakes, frogs, birds, silk-worms, and
rabbits, in a room at the top of the house. One is
struck by the similarity between this boy and the
boy Raymond Ditmars who kept his menagerie at
the top of a house in New York. The former
finally became a conservator of wild life under the
Government of Canada ; the latter is a curator in
the New York Zoological Park and is still one of
America’s leading naturalists.

Through his very obvious desire to give a
faithful biography of this truly wonderful man,
Mr. Lovat Dickson may not even realize himself
how much Grey Owl’s love of Nature as here
recorded will prove a unique source of inspiration
to many students of plant and animal life ; and
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the tenacity and singleness of purpose of Grey
Owl is an absorbing study in itself. In his younger
days he showed not so much a stubborn impatience
with stiff English life as a strict determination to
achieve a purpose. He achieved more than his
purpose. He learned that it was undignified as
well as unwise to take more of the fruits of the
earth than one needed. He also achieved a keen
sense of values, for he himself wrote : “You still
believe that man, as such, is pre-eminent, governs
the Powers of Nature. So he does, to a large
extent, in civilization, but not on the Frontier,
until that Frontier has been removed.” Later,
of his adopted tribe, he said :

“Nature is to us a sanctuary. To the Indian
all Nature is sacred. All things are in accord, all
part of the one great plan, Creation. . . . Thus,
the Indian attitude towards Nature. Thus his
philosophy—that not only man but all living
creatures of the forest have a right to live, to
freedom, a right to be happy in their own way,
a right to a place in the sun.”

The book never lacks interest. For reasons
already given it should be read by teachers of
biology, natural history and psychology; all
students of these subjects should read it, too, and
we strongly recommend that it be given a place on
the shelves of school libraries for the benefit of
older pupils. Mr. Lovat Dickson’s absorbing style
transports the reader to the open tracks and great
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forests of Canada where the sough of the birches
and pines can almost be heard, while it seems
impossible never to have met Jelly Roll, McGinnis
and McGinty and the other animal characters
which antic and prattle their parts through the
narrative.

This raises a point to which the reviewer would
direct the attention of Mr. Lovat Dickson. The
book as it stands will be read by, and surely
satisfy, many who knew of, and appreciated,
the work of Grey Owl; it should also command
the attention of biologists and natural historians ;
but it is not suitable—indeed is not meant—for
younger children. TFor example, Grey Owl’s
apparent views on marriage would not be com-
patible with those of the average ‘civilized’ white
man. But Grey Owl obviously loved children as
he did other animals. He came into contact with
many thousands of young admirers throughout
the world. He wrote for them, he lectured to
them (only the fact that he refused not to mention
the “controversial” subject of fox-hunting pre-
vented him from broadcasting to them during one
of his rare visits to Great Britain). A “Life of
Grey Owl”’ suitable for younger children would be
a source of inspiration to them—an example of
nobility of character (too often left to more war-
like heroes to set) and, more important, a leader
in the most desirable way of studying life around
them.

LANDMARKS IN NEUROLOGY

Selected Writings of Sir Charles Sherrington
A Testimonial presented by the Neurologists
forming the Guarantors of the Journal Brain.
Compiled and edited by D. Denny Brown. Pp.
xiv+ 532. (London: Hamish Hamilton Medical
Books, 1939.) 25s. net.

NEUROLOGISTS will open this volume with
the highest expectations and will not be
disappointed. It is a testimonial to Sir Charles
Sherrington made up of extracts from his writings
and edited by a colleague who has been in close
touch with all his later work. True, it would need
an incredibly bad editor to spoil the effect of such
remarkable material, but Dr. Denny Brown has
been a very good editor indeed. By a careful
choice of extracts and the use of occasional con-
necting passages he has made a series of chapters,
each complete in itself and each dealing with a
particular theme. Some of the chapters are
mainly derived from early papers, for example, on

the nerve roots, some from the work at Liverpool
or at Oxford, but most of them contain extracts
from several sources and show the development of
the subject in Sherrington’s hands as well as his
final judgment on it. We see the detailed mapping
of motor and sensory supply, followed by the
classical analysis of reflex activity in the spinal
animal. Several aspects of reflex co-ordination
Lhave chapters to themselves, and considerable
space is mnaturally given to the discussion of
reciprocal innervation. Omne chapter is derived
from the paper with Griinbaum on the motor area
of the brain, and the last two deal with more
recent work on the intimate nature of excitation
and inhibition and on the adjustment of muscular
contraction. There has been no attempt to
include many of the topics dealt with in the book
which had such a decisive effect on the progress
of neurology, the “Integrative Action_ of the
Nervous System”, for the present volume is
designed as a companion and a supplement to it.
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The editor has done his work so well that the
reader very seldom realizes that he has done it at
all ; there are footnotes to show the composite
sources but the chapters have all the freshness
and distinction of the original papers, and there
is no sense of discontinuity where one extract
succeeds another. In his choice of material, too,
Dr. Denny Brown deserves our thanks; though
with him we may deplore various omissions, his
selection covers all the major lines of Sherrington’s
researches, and is constantly reminding us of
the wide range as well as the originality of his
work.

Sherrington’s primary business has been with
the physiology of the nervous system, and this
volume is primarily a record of his scientific
achievements in that sphere. TFor many of its
readers, however, it will be valued even more as
the record of a personality, as a record of Sher-
rington’s way of looking at things, of solving a
problem and of writing of what he has done, as a
study, in fact, of the behaviour of a remarkable
individual, ‘C. 8. 8.” All through the book there are
examples of the acute observation which finds so
much new meaning in a posture of a cat’s hind limbs
or a flick of its ear, and of the experimental skill
with which a complex act is resolved into its
simplest components. For it has been Sherrington’s
achievement to explain the integrative properties

PROBABILITY AND

Probability, Statistics and Truth

By Prof. Richard von Mises. Translated by
J. Neyman, D. Sholl and E. Rabinowitsch.
Pp. xvi +324. (London, Edinburgh and Glasgow :
William Hodge and Co., Ltd., 1939.) 12s. 6d. net.

THIS book is scarcely the philosophical treatise
which its title may suggest. It is the written-
up version of six lectures on probability and
applications, as conceived from von Mises’ special
pragmatic and empirical point of view. The
lectures, to each of which a chapter is devoted,
are couched in popular and non-mathematical
style, but have none of the faults of this style.
The English translation is excellent.

Dr. von Mises is well known as a strong pro-
tagonist of the relative frequency theory of prob-
ability. Probability to him is the limit of relative
frequency in an indefinitely continued sequence of
trials, but the sequence must be random. Imagine
a coin spun repeatedly ; write 1 for heads, 0 for
tails. Then, according to von Mises, if in 7 spins
m 1’s appear, the probability p of heads for this
coin is the limit of m/n as » tends to infinity ; but
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of the mervous system by the analysis of such
finished products as standing or scratching.
But these chapters reveal much more than the
method of approach and the technical equipment
of a celebrated neuro-physiologist ; they show as
well the characteristic outlook and characteristic
style which lends a peculiar charm to Sherrington’s
prose and is essential to the complete picture. In
the present volume there are abundant examples
of the apt turn of phrase, the striking metaphors
and sudden illuminating comparisons which enrich
his sentences.

‘We could have wished for more : this, indeed,
is our only disappointment, though Dr. Denny
Brown is not to blame. We cannot, of course,
have a single volume to illustrate the many
qualities of one who inspires such high regard
and warm affection in all his colleagues. We
should have liked samples of his verse, of his
reviews and historical or biographical writing to
place beside the strictly scientific papers. In his
preface, Dr. Denny Brown lists some of the
extracts he would have liked to include. The list
is tantalizing, though it does not diminish our
gratitude to the editor for what he has done. The
testimonial he has given us is worthy of the great
man of science to whom it is addressed and will
certainly induce the reader to sample ‘C. 8. 8. in
his other moods. E.D. A.

ITS APPLICATIONS

he postulates not only the existence of this limit,
but also the important additional property, that if
any infinite subsequence be lifted out of the
parent sequence on the basis of position only,
irrespective of whether 1 or 0 appears in that
position, then that subsequence shall have the
same limit p as before.

Much of the earlier part of the book develops
in simple language this theory of random sequences,
and compares and contrasts it with the classical
theory of probability. The later chapters pass,
rather more summarily, to such topics as the so-
called ‘law of large numbers’, kinetic theory of
gases, the quantum theory, statistics and causality
and the principle of uncertainty. This is all
interesting, and done with an original turn, but the
mind of the reader keeps reverting, with sym-
pathetic scepticism, to the original attempt to
define randomness. How can the postulate of place
selection be expressed in mathematical form ?
We may lay down particular subsequences, for
example, those enumerated by the squares of the
natural numbers, or by the prime numbers, and
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8o on. These are special place selections, and even
for them it will surely be necessary to prove that
parent sequences admitting such place selection
actually exist. The author assures us that A. H.
Copeland and A. Wald have found satisfactory
answers to such questions as these.

All the same, to the present reviewer, a von Mises
sequence is merely a sample sequence, extended to
infinity, for the coin or other object, and is only
one of an aggregate of sample sequences charac-
teristic of the object. A sample of what ? There’s
the rub ; we are brought back to the a priori. And
why bar the door so strenuously to sequences other
than the postulated random ones? Systematic
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sequences, for example, 010101 . . ., are imaginable,
as well as sequences which, in respect of the same
coin or object, may not have the same limit p.
The desirable thing would be to deduce the
sequences from a priort conditions, and to show
that the exceptional ones, which we may, if we
please, call non-random (though the concept of
randomness becomes unnecessary), are of zero
measure in the aggregate of possible sequences.
Such views, which are put forward here for what
they are worth, are in no way intended to disparage
the book, which is a most valuable addition, from
any point of view, to the literature of statistics and
probability. A.C. A,

DEVELOPMENT IN ETHIOPIA

Ethiopia

An Empire in the Making. By Ferdinando
Quaranta. Pp. xx-+120-+23 plates. (London :
P. 8. King and Son, Ltd., 1939.) 7s. 6d. net.

“TE have to go back to the days of Rome for
the mode of development inaugurated by
Italy in its new Empire of Ethiopia. It started
with road-making, on which at one time 60,000
Italians were employed, and already more than
3,000 miles of macadamized highways have been
built out of 7,000 miles planned. At the same
time the Italian scientific societies were mobilized
to collect and tabulate the facts relating to earth,
air and water. Lake Tana is stated to be of little
importance to the Nile floods. Alluvial gold was
discovered and is now being worked, but there
is no likelihood of rich reefs. Platinum seems
possibly to be of more importance, and there was
also discovered copper and iron ores, but no
petroleum. The fauna and flora were surveyed in
connexion with their adaptation to various
altitudes and meteorological conditions.
Meantime, Castellani’s wonderful health service
of the war had been converted into a permanent
organization for the country with a first-class re-
search laboratory adapted to pathology and parasit-
ology at Addis Ababa and hospitals in each of the
four provinces which were created ; about eight
hundred qualified medical officers are employed.
Surveying the collected facts, Italy granted twelve
billion lire (£133 million) to be spread over some
years for special development. Agricultural veter-
inary and forestry services were established with
experimental stations in each province, these
governed and manned by university-trained
officers. In the civil administration we deduce that

the method employed is an army to keep the
peace, with specially trained civilians whose duty
is mainly the development of the country. There
is little information on the administration, but
the education and health of the natives seem to
be an especial care. Meantime large areas of
land in the high plateaux were found derelict,
much of it the former property of Ras Makonnen,
and steps were taken to colonize it. Upwards of
a thousand Italian families have been here settled,
growing grain, coffee, cotton and a host of minor
products. For some years this immigration may be
almost indefinitely increased by the introduction of
regular cultivation in place of the alternate clearing
and fallowing of the land employed by the natives.
To this end a commission is at work investigating
titles to land so far as they exist.

The technique of the Italians throughout would
seem to be that of a large business firm rather
than the haphazard method usually adopted in
British colonies, where development is in the first
instance confined to what already exists, usually
by the increased employment of the old methods.
Scientific men are only called upon when some pest
appears or there is a shortage of food, the basal
facts required for their employ being still unknown.
We can recall no instance where the State has
boldly capitalized development and colonization,
the great settlement hoped for in East Africa at
the beginning of the century having degenerated
into the formation of large ranches worked by
native labour, a condition paralleled all the way
south to the Cape. Here in Ethiopia, if success be
ultimately achieved, may be seen the commence-
ment of a planned ‘“Dominion’” rather than a
“Colony”, the successful result of which would
be of profound world importance. J. 8. G.
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GEOLOGICAL RESEARCH IN CHINA

The Geology of China
By Prof. J. S. Lee. Pp. xv- 528. (London:
Thomas Murby and Co., 1939.) 30s. net.

THE remarkable growth of geological know-
ledge concerning China commenced with the
foundation of the National (Geological Survey,
under the able directorship of the late V. K.
Ting, in 1915. TIts unbroken series of publi-
cations appeared in 1920 and those of the
Geological Society of China in 1922. The first
volume of A. W. Grabau’s ‘“Stratigraphy of
China” was issued in 1924, the second in 1928,
but invaluable as this exhaustive compendium
was for a time, it soon became out of date as
new results were accumulated, mainly by Chinese
geologists whom Ting and his associates had
trained. = As the years passed, contributions
rapidly increased, for provincial surveys, univer-
sities and foreign authors of many nationalities
added their quota to the literature.

A new summary was overdue and it has been
admirably accomplished by Prof. J. S. Lee, himself
a pioneer of the new movement. The book is not,
as its title might indicate, a text-book of regional
geology of the stereotyped kind : it is rather a
collection of essays, planned on a common ‘struc-
tural’ basis, in which all the essential facts are
incorporated and their significance exposed.

In the successive chapters of Part 1 the following
topics are discussed : the natural physiographical
units of China and adjoining territories ; the rocks
of its ancient floor ; its marine transgressions with
the succession of their sediments, their charac-
teristic fossils and the chronology of their move-
ments ; the geotectonic aspects of the Cathaysian
geosynclines and geanticlines, as well as the
history of the east-west fold zones which interrupt
them at regular intervals. Descriptions of certain
types of shear-forms and of their influence upon
the existing framework of eastern Asia follow.
Studies such as these, continental in their scope,
lead naturally to wider inquiries still, and Chapter
viii contains an analysis of the facial traits of the
earth as a whole, to which is added an exposition
of the author’s views on the origin of tectonic
movements and marine transgressions in general.
These, advanced in logical sequence and entering
into controversial geodynamical problems, evade
abridged treatment and are best considered as a
whole. Certain notable conclusions, however, are
briefly stated as follows :

“All tendencies to shearing movement on the
continents are to be reduced to two components :

the one towards the equator and the other towards
the west. The latter is more pronounced in, if not
restricted to, the low latitudes” (p. 351).

This, as the author admits, “sounds strikingly
Wegnerian”. Again :

“As a whole, then, the surface strain of the
earth can be explained by an adequate increase of
rotational speed” (p. 358); and

“The data thus assembled, when correlated
with the ‘pulsations’ of A. W. Grabau . . . seem
to favour the conclusion that it is the continued
contraction of the earth that has caused the
increase of its rotational speed” (p. 364).

These forcible speculations add value to and
widen the appeal of the work as a whole, which
still remains the only available, concise review of
geological research in China as it stands to-day.
Prof. Lee has succeeded in the extremely difficult
task of condensing into comparatively little space
a great amount of widely scattered stratigraphical
and structural information, without sacrificing a
lucid continuity of style for the sake of brevity.

Part 2 contains two chapters only, one of which
is devoted to the contentious problem of China’s
Pleistocene climate. The other is headed ‘“Regional
Stratigraphy”’, and in it the larger stratigraphical
units of fifty-one separate areas, ranging from
Jehol and the Inshan Range in the north to
Kuangsi and Kuangtung in the south, from South
Manchuria and Chekiang in the east to Kansu
and Yunnan in the west, are tabulated in natural
successions with short lithological details and lists
of leading fossils. How far the omission of sub-
divisions, and in rare cases of even larger units, is
justifiable on grounds of simplification is a matter
of opinion, but such arbitrary classifications are
rarely entirely satisfactory. This one would have
been improved by explanations of the origin of
the terms and by the insertion of co-ordinates of
the localities mentioned. As extensive tracts in
China still await survey, modifications of the
lists may be anticipated in future editions.

Each chapter is followed by its own selected
bibliography, which would have been more
serviceable had numerical references been given in
the text and index. Illustrations total ninety-
three items, including maps, sections and half-tones.

Geologists concerned with the great problems of
continental movement will peruse the book with
advantage ; for students of Asiatic geology,
whether their work or only their inclination leads
to the East, it is an indispensable guide.

J. CocGIN BrROWN.
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ELECTRONIC MUSIC
' By Dr. L. E. C. HUGHEs,

ImPERIAL COLLEGE OF SCIENCE AND TECHNOLOGY, LONDON

Y electronic music is meant the electrical
reproduction of musical tones through loud-
speakers, the actuating currents either having a
purely electrical origination, or, if arising from a
musical source, depending essentially on electronic

selection of such machines, without attempting to
be exhaustive, because of the rapid developments
in this field and the repeated introduction of new
types. Those with novelty value do not compete
among themselves, like the pianos. There is certain

BEPRESENTATIVE ELECTRONIC MUSICAL INSTRUMENTS

Type Name Basie principle Note operation Special effects Tone Registration
Thérémin Beat oscillator Hand-adjustment Glissando, Tremolo, None
G : Stop-button =
Mavin Beat oscillator and Hand in ring Glissando, Tremolo AR
filters Keyboard Tremolo
Novel —— - — -
Trautonium Ikr_;%?u{':]l]r.{)sier with Wire over plate Glissando, Tremolo col?ﬁgi;“sous stop
Valve oscillators with Kevb Mixed Tremolo, Dial sto
Novachord* multivibrator division eyboard variable attack and JBL SLODS, :
and filters (72 notes) decay foot sustain
Miessner or E-8 e
Vierling DiekEup s Swell .and filters Stop keys
Piano Z * Hammer ¥ keyboard Swel :
Neo-Bechstein tqn E-m pick-up 88 notes) well None
——ee ! strings =
Pianotron* E-s pick-up Volume control only None
Air-blown reeds,
Orgatron* E-s pick-up
Valve oscillators —_
Coupleux and filters Manuals, Stop keys,
0 B Dedﬁl:. pmtogs.
TEAn -m generators, swells, an
Hammond*® Syhetie tctnolos Variable stops couplers
Midgley* o eoneemon, Variable stops
Electrone* E-gygﬁgﬁéﬂm, Synthetic bells 5

Instruments marked * are easily available in Great Britain and have been examined by the author.
the Pianotron, have foot-swells ; the organs, except the Hammond, have grand-swells also.

of the manuals and pedals can be drawn at a time.

Specifications of organs can be varied over a w

All instruments, except
In the Hammond, one stop only on each
{de range, according to

requirements ; the Hammond and the Novachord alone are mass-produced, and therefore invariable,
(E-m = electro-magnetic, E-s = electro-static)

means for their control and amplification, thereby
leaving the musical designer free to make experi-
ments which are not limited by the necessity of
making adequate acoustic power.

The most comprehensive developments have
taken place in the United States of America, where
Benjamin F. Miessner and Laurens Hammond lead
the patent and commercial fields, and Lee de
Forest demonstrated an electronic organ, one valve
for each note, so far back as 1915. Germany,
France, and Great Britain have also made impor-
tant individual contributions, and the literature of
the subject grows apace. This article is a brief
review of the important electronic instruments
available in Great Britain. The accompanying table
gives the characteristics of a representative

competition among the organs, since they have all
been highly developed to meet a common need.
Comparisons are difficult, since one cannot get
them in pairs for a proper trial, but probably the
time is coming when a scientific assessment of
their qualities is due, which would settle many
contentions among organists. Technically speak-
ing, no one is quite certain what organists really
want.

There are three major aspects of the problem,
commercial, scientific and artistic. The commercial
drive incites people to want something new or to
do something already satisfactory in a cheaper or
simpler way, for example, reducing the cost and
bulk of pipe-organs, a lighter substitute for bells,
or more noise from the feeble harpsichord. The
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scientific urge is to do these things in a new way,
producing perhaps novel effects which may or may
not have an eventual commercial value. The
artistic aim in supporting these endeavours is to
obtain new methods of expression and to compose
for them, since composition in orthodox modes
seems to be declining. The usage of an instrument
depends on whether it is commercially satisfactory
at the price, and on the sales drive to satisfy a
manufactured demand.

The instruments mentioned have had some
circulation and demonstration. The Electrone has
been well received in cinemas and by the British
Broadcasting Corporation, while the Hammond*
has become best known. In the few years that
the latter has been available, about four hundred
models have been sold in Great Britain as com-
pared with some six thousand in the United States,
the production being fifty to sixty a week. Of the
other organs, the Orgatron was used at the last
Eisteddfod, and the Midgley* has just been
launched. The Pianotron has recently appeared,
made both by Everett and Chappell, and meets
the modern need of conservation of space combined
with concert-grand tone and volume. The latest
instrument, the Novachord (a Hammond product),
is so entirely novel, except its ordinary keyboard,
that it will keep musicians of all grades amused
for a long time. It is the sort of machine from
which any keyboard enthusiast can get something
worth while ; it does not demand the discipline of
the piano or regular organ.

THE NOVACHORD

Of the instruments offering novelty value many
have been described, using a great variety of
physical effects for generating and synthesizing
desired or new musical tones. Valve oscillators,
either pre-set or beating, have frequently been
employed ; also blocked-out wave-forms, either
sinusoidal, chopped, or obtained from recordings
of high-grade musical instruments, on spinning
disks, scanned by light falling into a photo-electric
cell, have been used.

The Novachord uses valves entirely, and in a
new way. It is the second musical machine put
out commercially by Hammond, and we are told
there are more to come. It cannot replace any
existing instrument, although it can imitate pass-
ably many familiar timbres. It has a 6-octave
keyboard, above which is a row of stop-lever
controls ; for the feet there is a swell pedal, a
duplicated sustaining pedal, and a bass sustaining
pedal. The omission of the pedal clavier is a good

* Deseriptions of the Hammond and the Midgley organs appearin a
aper recently issued by the Imstitution of Electrical Engineers, to
1‘?11 Jﬁnted later in the Institution’s Journal, entitled “Electronic

cal Instruments and the Development of the Pipeless Organ®,
by G. T. Winch and A. M. Midgley.
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gelling point for non-organists. The keyboard
manuals are not strictly percussive, as in a piano,
but by setting the controls for a long build-up
time, a very effective percussive touch is obtained,
permitting, for example, a legato violin solo with
a light harp-like accompaniment, passing through
each other, if desired, on the one keyboard. The
pedal sustains the weaker notes, without altering
their loudness level.

The tones are obtained from twelve oscillators,
the frequencies of which correspond to the top
chromatic octave, the highest fundamental fre-
quency being E = 2637'0 (4 = 440). The re-
maining fundamentals are derived from these
twelve frequencies by division, one half in each of
the five stages, each in a multivibrator dividing
circuit, rather like those in television scanning ecir-
cuits. Each fundamental has a control valve in
which the output wave-form is adjusted, together
with its attack and decay. The 72 notes, therefore,
require 144 valves ; some channel-amplifiers and
power-packs bring the normal total to 159, double-
triodes and small pentodes forming the majority.
It is claimed that all valves, except the output
stages, are lightly loaded and that the wvalve
hazard is greatly diminished. The scheme for
frequency-division seems logical, since the top fre-
quencies cannot require much harmonic develop-
ment ; also the tuning operation on the top notes
makes for precision over the whole range. Tuning
is effected by adjusting the oscillators until one of
the divided frequencies beats a known frequency
with a known harmonic of the rectified mains.

The basic qualities of the Novachord are in the
great range between percussive and singing, and in
the adjustable attack. The tone-controls and filters,
all adjustable over a wide range, are to some extent
what one might expect, leading from a full diapason,
reminiscent of a cathedral when fully delayed, to
a thin reedy wood-wind of considerable power.
Brassy and delicate tones are available, and the
string tones are better than have been previously
heard on a non-string instrument. A guitar effect
is easily obtained, but, what is more interesting,
good imitations of clavichord and harpsichord can
be found, with, of course, ample volume ; such
possibilities may help to revive the interest in the
older keyboard music, especially in public, which
must have waned to some extent because of the
lack of acoustic power and the difficulty of the
cramped keyboards in authentic models.

A new feature in electronic music is not so much
that three degrees of tremolo are here available,
but that there are also six different rates, distri-
buted in the twelve oscillators. The result is a
delicate shimmer rather than the usual throb or
wobble, recalling tufti violins ; perhaps this is an
effect organists are seeking ; they never seem
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certain whether they require amplitude or fre-
quency modulation, or both.

In construction, the Novachord has novel
features. The whole of the valve system, couplers,
filters, etc., is built into an enormous chassis, which
can be turned over for servicing ; electrical con-
nexions to the keyboard are taken through long
springs, so that the valve system need not be made
dead during adjustments.

Finally, it may be remarked that there is mo
synthesis of notes on an equi-tempered scale in-
volving borrowed quasi-harmonics, as in some
electronic organs. This may please regular organ-
ists, because the non-coincident harmonics of
the notes of a chord beat against each other
in the customary way, and are not resolved into
a perfect series of overtones, which is apparently
one of the things conservative organists do not
like, however pure it may be declared to be. We
refrain from attempting to define what a pure tone,
in the musician’s sense, is supposed to be.

New Pianos

The difficulties of imitating a piano are great,
the initial impulse and the dither being awkward
from the electronic point of view. A negative time-
constant of attack has been achieved in the Nova-
chord and this may lead to a complete electronic
piano. The electrical amplification of piano tones
is of long standing, but the usage has been slight ;
the recent arrival of the Pianotron may change
this.

It is an easy matter to apply either electro-
magnetic or electrostatic pick-ups to the strings
of the piano, and to control the output currents
in volume and tone ; the mistake which seems to
have been made is to try to get something new
out, of hitting a stretched string with a felt hammer.
It is true that tone amplification permits less
tension in lighter strings and the elimination of
the sounding board, with consequent lighter
frames and extremely long time of decay, due to
reduced damping. In the Neo-Bechstein, the
middle forty notes alone have double strings, the
remainder are single. This results in a steel-string
tone, substantially undamped when sustained, with
great range of crescendo and diminuendo on the
swell pedal. Supposing that one wants real steel-
string tone, very great care is necessary to avoid
considerable blur. This instrument uses electro-
magnetic pick-ups, one for each set of four strings,
located near the ends of the strings remote from
the hammer. In the Vierling Electrochord there
are a number of pick-ups along the wire, so that
some of the sustained overtones are not lost.

Whereas in the Neo-Bechstein the piano has
been simplified, in the latest Pianotron, where only
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straight amplification with electrostatic pick-ups
is attempted, it has been found that it is essential
to take the greatest care in the construction of
the complete small piano, otherwise defects in the
tone production are magnified. The electrostatic
pick-ups are merely adjusted screws, ranged on a
shaped board, which can be fitted into any ordinary
piano : screening to some extent is essential, but
the scheme permits concert-grand volume in the
smallest space at a very reasonable cost. Many
novelties may come and go, but the attractions of
the dynamics of the free felt hammer on trichords
will remain for those who wish to attain to them.

P1pELESS ORGANS

The dictionary definition of an organ must now
be curtailed by the omission of any reference to
pipes blown by air, for clearly an instrument which
is played like an organ and sounds like an organ
is certainly an organ, in spite of the purists. The
wide variety of wave-forms obtainable from a valve
oscillator has induced inventors to synthesize and
control tones for organ purposes in diverse ways ;
the more recent successful instruments, however,
do not use valves at all, except for amplification.

The Orgatron is most near a regular organ ;
indeed, it is a five-rank instrument, entirely
pneumatically controlled, with air-blown free
reeds, the motions of which are amplified through
electrostatic screw pick-ups. The scheme is rather
like that of the Pianotron, except that the polar-
izing voltages are not constant but are applied to
the ranks as required by the stop keys. Funda-
mentally, when a key is depressed, high-pressure
air is passed into the tube mechanism and eventu-
ally allows low-pressure air to pass through all
reeds brought in by the pneumatic action of the
stops. The stops also charge the pick-up screws to
pre-set potentials through resistance-capacity re-
tarders (to obviate key clicks). The fluctuating
potentials on the screws, arising from the motion
of the reed and consequent change in capacitance,
are applied rank by rank, all the rank screws being
in parallel, to the relative amplifier, after which
they are mixed by anode-coupling.

Thus there is no synthesis of tones in the
electronic sense. The five ranks of reeds, of which
there are 289 in all, are voiced and tuned by the
usual manipulation of the languids, and funda-
mentally give celeste, melodia, diapason, viole, and
a pedal tone. From these a good selection of
registrations is possible, augmented by a synthetic
oboe and quintadena. Actual tubular chimes can
be operated by second touch on the great, and an
echo-radiating unit helps with reverberation in
damped surroundings. Tremolo arises from a
motor-driven paddle in front of the loud-speakers
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In appearance, the Orgatron is similar to most
other two-manual organ consoles.

The Hammond organ has previously been de-
scribed in these pages (NATURE, June 19, 1937,
p.- 1043), and was shown by Sir James Jeans
recently at the Royal Institution. The original
model has been brought into conformity with the
requirements of the Royal College of Organists for
non-secular purposes by curving and adding a few
notes to the pedal clavier, by having independent

swells for the two manuals, and replacing the.

manual stop keys by pistons. Readers will re-
member that tones are synthesized from 96
inductor generators on two shafts driven by a
synchronous motor, a number of adjustable stops
for experimentation being provided.

Tae COMPTON ELECTRO-STATIC FREQUENCY GENERATOR.
Left, one of the stators, showing the electrified tracks between anti-phase

sine-wave insulating ridges,
end of the shaft.

Scientifically, the Electrone and the Midgley are
very similar. Each uses electrostatic runners, the
periodic change in capacitance modulating the
potential steadily applied through a resistance. In
the Electrone there are twelve generator units,
corresponding to the lowest chromatic scale, driven
by one continuous belt from a synchronous motor.
In the generator unit the scanner is connected,

together with the eleven others, to the grid of the.

first amplifying stage. The radial scanning blocks,
one per wave-length, are embossed so as to oppose
double sine-wave tracks with earthed separations.

It is evident that all the harmonics of a bass-
note can be obtained from one unit, since there is
no fundamental difficulty in cutting tracks of an
increasing number of wave-lengths. The total
number of tracks is, however, markedly reduced
by borrowing. For example, on the natural scale
the G-wheel has a speed 1-5 times that of the
C-wheel, all the units being the same, except for
speed. Therefore the 3rd harmonic of €' coincides
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with the 2nd harmonic of ¢ ; so why not use the
2nd harmonic track on the G-wheel when the
3rd harmonic of the C'-wheel is required, thus dis-
pensing with the 3rd harmonic track on the C-
wheel, and so on, yielding a great economy in
tracks ¢ The driving wheels, however, are so
diametered that the fundamentals and the
harmonic tracks are equi-tempered. This makes
the G-wheel about 0'1 per cent slow on the
C-wheel. The third (borrowed) harmonic of C is
therefore a little out of tune, a fact which is easily
noticed on a cathode-ray tube, but it is doubtful
if any organist can have noticed it by ear. Again,
when €' and G are sounded together, either on the
keys or as a synthetic stop, the third harmonic of
C' does exactly coincide with the second of @, since
it is borrowed, the increased mag-
nitude of the common frequency
being provided for in the electrical
circuits. This means that the beat
which ought, on the equi-tem-
pered scale, to be present between
the third harmonic of € and the
second harmonic of @, amounting
to about 0-1 per cent of the nom-
inal common frequency, is not
there. This argument can be
greatly extended, the absent beats
between some harmonics being
more pronounced than that above
indicated. 'The Electrone com-
promises in that only the third
harmonics are borrowed.

There is no doubt that the
scheme works and the machine
sounds very much like a regular
organ, but is it this absence of
beats among harmonics which prevents the more
precious and conservative of organists from
admitting that the Electrone is an adequate
substitute, at a third the cost, for a regular
pipe-organ ! Can any ears be so sensitive in a
live room ? -

The Midgley electronic organ functions in a very
similar way, except that in the unit generator the
dielectric alone rotates. The sine-wave areas on
the stator electrodes oppose the blocks of the
scanning dielectric as before. The notes are
synthesized as required by the stops in the electrical
circuits as before ; registering a number of stops
builds up the contributions, just as extra ranks of
pipes are ordinarily brought into action. Corre-
sponding in function to the draw-bars in the
Hammond, sets of dials are provided for players
to experiment with in using new stops or doubling
existing stops.

It can be fairly claimed that these electronic
organs function as intended, but whether one is
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superior to the others for a specified musical pur-
pose is an open question and must await a proper
series of trials, with adjudication by a representa-
tive body of musicians ; meanwhile, those who
have to pay for organs are deciding for themselves.

Accepting the musical adequacy of electronic
organs, their use in churches has several artistic
and technical advantages. The disposition of the
sound radiators permits a fine unanimity of attack
in congregational singing. Acoustical treatment to
enable preachers to be heard need not spoil re-
verberation, which can be increased artificially to
any degree desired. Finally, the great enemy of
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pipe-organs, cold weekdays and a warm Sunday,
is rendered innocuous : electronic organs scarcely
need tuning.

The craft of the organ tuner, with his mallet
and cones, has started to pass; he is being re-
placed by an electrician, with no more equipment
than is required for servicing a radio-set. There is
one thing we can be certain of, no electronic organ
ought to succeed unless it is finally voiced by a
craftsman of tradition. If this is not insisted on,
classical organ tone will not be known to the rising
generation, brought up on secondhand and harsher
music, and may be lost for ever. .

APPLICATIONS OF PSYCHOLOGY IN WAR
CONDITIONS

SYMPOSIUM on some applications of psy-
chology in war conditions was arranged by
the Industrial Section of the British Psychological
Society and held on January 25. The introductory
paper was by Dr. May Smith, who gave an outline
of the final report of the Health of Munition
Workers Committee, published in 1918, and
addressed to the Right Hon. Winston S. Churchill,
M.P., then Minister of Munitions. The Committee
included Sir George Newman, Sir Walter Fletcher,
Sir Leonard Hill, representatives of the Home
Office, members of Parliament, physiologists and
pathologists. It had been appointed in September
1915 “to consider and advise on questions of
industrial fatigue, hours of labour, and other
matters affecting the personal health and efficiency
of workers in munition factories and workshops”.
At the beginning, the Committee was confronted
with the width and complexity of its inquiry.
The central and foremost problem was concerned
with fatigue. Having realized that continuous
human activity is associated with a gradually
diminishing capacity, the Committee decided that
the only direct test was that of output.

Views on the more theoretical aspects of fatigue
were really immaterial, since it was known that
the ordinary restrictions on hours of labour had
been very widely relaxed, that Sunday labour
‘previously forbidden for women and young
persons and practically unknown for men, except
for a few continuous processes, had become
common. The employment of men for 70-20
hours a week was common, more than 90 hours
was not infrequent, and there were even cases in
excess of 100 hours. In short, there was a return
to some of the worst conditions of the early nine-
teenth century.

The Committee used two methods of getting
information : (1) it took evidence from people in
direct contact with workers, (2) it initiated ad hoc
investigations. The first method enabled it to
get information at once, the other necessitated
time,

On reading through the evidence, it is impossible
not to be struck by the volume and pertinence of
the findings. On the whole, the evidence showed
that long hours imposed too severe a strain on
the workers, with the result that the rate of pro-
duction tended to decrease, sickness absence and
broken time to increase. KEvidence of the almost
intolerable strain on the management was given.
The full blast of the hours was not felt at first,
because the increased pay resulted in better
food.

Such evidence, while overwhelming in some cases,
was, however, not quantitative, and witnesses
differed widely as to what constituted reasonable
limits ; the Committee had to emphasize the
almost complete absence of any scientific data.

The appointment of Dr. H. M. Vernon and others
was intended to supply this deficiency. He showed
by output figures that the 12-hour day was a costly
and useless procedure, that the long hours simply
defeated their own end. “The country cannot
afford the extravagance of paying for work done
during incapacity from fatigue just because so
many hours have been spent upon it,” reported
the Committee.

Apart from hours, environmental conditions
were realized as important, and ventilation
emerged out of the hands of the engineers and
passed to those of the physiologist, and under the
eegis of Sir Leonard Hill there entered the kata-
thermometer.
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Lost time through sickness absence, lateness,
broken periods, or just absence, soon became a
formidable problem. The causes of lost time were
classified into two main groups : («) Causes mainly
inherent ; for example, the employment of people
of inferior physique, inadequate housing and
transport facilities, wintry weather, darkened
streets and inequalities of food supply, the
domestic duties of married women, the war-
preoccupation and exigencies of all workers, sick-
ness and disease caused by conditions outside the
factory. (b) Causes mainly controllable; for
example, fatigue, sickness and accidents of factory
origin, insufficient wage incentive, faulty internal
organization, indifference, slackness, laziness, dis-
content, prolonged hours, overtime, insufficient
rest periods or holidays, and excessive consumption
of alcoholic beverages.

The Committee came to the conclusion that
the absence through sickness was considerably
underestimated, and pointed out that if there is
an undue proportion of sickness in any group of
workers there is also likely to be lessened vigour
and activity among those who are not away sick.
It noted the absence of adequate records, partly
due to difficulty in regard to medical certificates and
partly because minor illnesses were not reported.

The section on incentives starts off, not with
wages or bonuses, but with the statement that
“the first incentive is the health and physical
fitness of the worker”, and although the Com-
mittee confined itself to the factory conditions
contributing to that, yet the field covered is very
wide. Only after this does the Committee discuss
wages, which must be “well adjusted, equitable
and clearly understood”.

The Committee notes that “what is needed is
not a cast-iron system of employment but a
sympathetic or correct understanding of the
physical and mental capacities of each worker
and their most satisfactory and economical
application”.

The present War has introduced many of the
conditions of the War of 1914-18, but already
after four months there are signs of an interest
not aroused until after thirteen months before ;
happily we are better equipped now than in 1914.

Dr. Vernon took up the discussion, pointing out
that excessive hours constitute a major problem
when increased output is urgent. Many employers
cannot grasp the fact that, after a certain number
of hours of work, the worker is so fatigued that
production falls. Some investigations undertaken
during the War of 1914-18 showed that the actual
gross output—not merely the average hourly
output—is less on a 12-hour day than on a 10-
hour. Tt is true that in the early stages of a war,
patriotism plays a definite part in keeping up the
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output, and in the last War employers often
defended the excessive hours on these grounds;
but Nature cannot be defied indefinitely and many
men and women were in a chronic state of fatigue.
For many processes in munition work, Dr. Vernon
found that output is a very satisfactory measure
of the effects of hours of work, since the same
materials are being used and the same articles
made, the only important wvariable being the
number of hours worked. Sunday labour, except
for emergencies, proved wholly unsatisfactory, in
spite of the extra pay : it has been described as
“8 days’ pay for 7 days’ work with 6 days’ output”.

The problems involved in night-shift work are
not easy to solve, for, quite apart from the organiza-
tion within the factory, there are complications
connected with the domestic arrangements of the
workers and transport.

With regard to the material environment, Dr.
Bedford pointed out that there is now available
considerably more scientific knowledge than in
1914. Numbers of researches have been made to
find out the relationship of lighting, heating
and ventilation conditions to efficiency, comfort,
accidents, and health. The last twenty-five years
have shown a pronounced tendency to have more
light, not only for fine work but also in general :
a good light is felt to be more cheerful. Working
all day in artificial light gives people a feeling of
being cheated ; if, however, owing to the nature
of the work, this is inevitable, much can be done
by the use of extended light services and by
arranging artificial windows and similar devices.

Heating and ventilation cannot be kept separate.
It used to be considered adequate if the air was
pure and stimulating : now increased emphasis is
laid on the need for an adequate degree of warmth
as well. As with lighting, the standard of warmth
has gone up; many factories used to be below

50° F., whereas recently a research worker ex-

perienced difficulty in finding one below 55°. For
the full assessment of thermal conditions a single
yardstick, however, is impossible ; “individual
conditions have to be considered and weighed.
The recent ‘black-out’ regulations have added
to the difficulties of factories relying! ‘'on open
windows, so that there are many complaints of
stuffiness and overheating. Forms of light-traps,
however can be devised, which allow of the entrance
and exit of air while complying with the lighting
regulations.
Dr. Millais Culpin' said that since 1914 con-
siderable progress has been made both - in the
diagnosis and treatment of psycho-neurotic illness.
The last War took us unawares, with few doctors
capable of treating such illness or even of recogniz-
ing its existence. Psychological casualties in the
civilian population under direct war risk may be
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fewer than we might expect, for the civilian is
allowed to show manifest fear or to run away.
That some kinds of psychoneurotic people should
retire to the West Country—as many did during
1914-18—is best for everybody. He regretted the
use of a phrase now rather popular, namely,
‘fright neurosis’. Fear is of biological significance,
and to be afraid, even greatly afraid, is, in some
conditions, a’ natural reaction. Pathological fear
is in a very different category, the reaction being
usually quite inadequate to the situation.

Nor is it right to class all psychoneurotics in
one group; some of them can be diagnosed as
likely to break down in peace or war, and some
will not ; others will withstand the most difficult
conditions. Some who had managed to adjust
themselves to the last War and to the years since
have broken down now, suppressed memories of
the last War being touched up. To confuse such
cases with ‘fright neurosis’ is disastrous.

How civilians will behave in air raids is
difficult to predict. It is possible that some with
a high degree of claustrophobia will prefer to be
bombed rather than have the feeling of being in
an enclosed space; within a shelter some may
faint, and others may adjust to the circumstances
although feeling considerable discomfort. With
regard to the question of what can be done with
cages of uncontrolled behaviour or of those who
faint in an air-raid shelter, Dr. Culpin said that
the fainting neurotic might be left to himself,
while harsh treatment might be needed for others.
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Two schools exist in the medical profession with
regard to the treatment of the neurotic who has
broken down : one is the school which would
diagnose and treat by psychological means, and
the other he called the ‘kick in the pants’ school.
Fortunately for the world, the latter is found
chiefly among the elderly, who are despised by the
younger and more adequately trained doctors.

Mr. Alec Rodger, discussing the selection and
grading of personnel, said that a great stimulus to
this was provided by the Americans in the War of
1914-18. In order to sort out people fit for different
kinds of training, nearly two million men were
given intelligence tests. The experiment proved
so successful that other countries, including
Germany and the U.S.S.R., have adopted similar
intelligence testing procedures. Mechanical apti-
tude tests have also been widely employed. Both
intelligence and mechanical aptitude tests and
other psychological techniques are used to a
limited extent in our own fighting Services.

The value of tests in the grading of personnel
needs special emphasis. Many are accustomed to
think of them only as instruments in the selection
of men and overlook the fact that they can be
used effectively in the grading process, the aim of
which is to arrange that individuals of similar
abilities are instructed together. Mr. Rodger
added that, since intelligence tests had been used
by many school and other authorities over a
period of years, much data of value to the Services
could probably be made available immediately.

CENTRAL REGISTER OF SPECIALISTS

(SECTION FOR SCIENTIFIC RESEARCH)

IN the issue of NaTure of April 8, 1939,

p. 575, there was an account of the establish-
ment by the Royal Society and the Ministry of
Labour jointly of the Central Register of Specialists
(Section for Scientific Research), with the main aim
of providing a list of scientific workers whose pro-
fessionial services might be useful in time of war.
It will be remembered that each scientific worker
was asked to fill in a card giving an account of his
qualifications and some details of his career. From
the point of view of the Royal Society the register
aléo had a secondary purpose, for, if there were
not to be a war, then it was felt that this was a
good opportunity to obtain a census of the scien-
tific knowledge of the country which would be of
general value. With the outbreak of war the main
purpose of the register was called into play, even
before its compilation was complete, and it will

be of interest to give a short account of some of
its consequent workings. This article only deals
with the register of men of science, and does not
touch on the similar work of the Ministry of
Labour in other branches of learning or technology.

In the spring of 1939, cards were sent out to
men and women whose names had been furnished
by certain learned societies. Up to the end of
July a little short of eight thousand had been sent
out and some five thousand replies received. Since
July, several hundred more have been sent out to
people who had been missed in the earlier lists,
and the total number of cards returned is now
more than six thousand. This list is largely com-
posed of names from universities, from industries
and from the research associations. Men already
in the Government service have also been per-
mitted to send in their cards, so that they are
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included in the census; though of course their
services are already at the disposal of the Govern-
ment, so that for them the more immediate
function of the register does not arise. The com-
mittee of men of science which is helping to work
the register is subdivided into panels composed of
experts in each subject, and during the summer
the panels met to sort out and classify their cards.
There are, of course, great differences in the char-
acters of the various subjects, and there was great
uncertainty in the natures of the expected demands,
and s0 no uniformity was attempted in the practice
of the different panels. For example, the engineers
and physicists subdivided their list into quite small
groups, whereas in mathematics it was inappro-
priate to do this because, apart from the leading
experts in each branch whose names would be well
known, general mathematical skill is easily trans-
ferable from one subject to another.

On the outbreak of the War, the register imme-
diately began to function. A certain number of
leading men of science had already been ear-
marked for service directly, so that it was for
junior posts that the register was specially useful.
Recourse to the register is now the normal pro-
cedure for filling all scientific posts in the Govern-
ment service when these are of the standard of the
register. The way the register operates is usually
somewhat as follows. The Government department
requiring staff presents a written demand to the
register for the staff that is needed in order to
fill a certain number of posts, stating the nature
of work, the qualifications required and the salary
offered. A preliminary selection from the cards in
the register is made by the staff of the Ministry of
Labour with the advice and assistance of the expert
panels, and often of technical representatives of
the departments. The selection is then submitted
to the appropriate panel so that the selections can
be considered, and if necessary discussed with a
technical representative of the ordering depart-
ment. In this way the quality of the man needed
can be more accurately assessed. When a final
selection has been made, the men selected are
circularized and are asked whether they are willing
to be considered for the post offered provided that
their employers are willing to release them. Thus
the department concerned receives from the
register what is practically a short list of suitable
candidates who are known to be willing to take
the post offered. The department then itself
arranges for interviews and makes the appoint-
ments, and the Ministry of Labour takes no further
part in the proceedings, except to record appoint-
ments.

It may be appropriate here to refer to a matter
which has received some attention though it is
not directly connected with the register. In many
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laboratories a number of men are doing co-operative
research, and it was felt that the operation of the
register, which deals with individuals, might
seriously endanger such work by taking away some
members, possibly even though they might be only
minor members, of such teams. The question of
safeguarding scientific teams was entrusted to the
Department of Scientific and Industrial Research.
The matter proved by no means easy, because a
team is a very indefinite thing. For example, in
one university a laboratory might with equal
justice be regarded as either one or several teams,
while in another, with quite as good a scientific
record, the work of the members would be so
independent that it would hamper their usefulness
to call them a team at all. In the end it was
settled that (with one or two special exceptions)
there were to be no teams in universities, since if
the operation of the register was in danger of
spoiling important team work it would be easy for
the university or the head of a department to
make (as ‘employer’) representations to that
effect. On the other hand, there was danger that
the production of industry might be seriously
hampered by draining away the members of its
research teams, and so the research laboratories of
a number of firms have been registered as teams.
Their members cannot be called on through the
machinery of the register without consultation
with the Department of Scientific and Industrial
Research.

The register has now been working for more
than four months and it is possible to review some
of its results. It appears that it has well justified
the effort put into its preparation. For the most
important appointments it was of course scarcely
necessary, as the likely candidates for such appoint-
ments would be familiar to any adviser, but for
other appointments it has been most useful, so
that wherever a need has arisen in the Services,
names could be put forward to meet it: In some
of the subjects the demand has exceeded the supply,
but there are a good many where the opposite is
the case. As might be expected, the biological
subjects are not in great demand for matters con-
nected with the Services, and few new outlets for
them are apparent in agriculture or industry ; it
looks unlikely that, for example, there will ever
be calls for more than a limited number of zoo-
logists or botanists as such. On the other hand,
certain categories have become practically ex-
hausted of scientific men. The question of training
people for rare categories is being examined, and
persons with ‘secondary’ qualifications in them are
used when possible.

Consideration has been given to the point that
it is now possible to say that a good many of those
on the register who are reserved under the Schedule



178

of Reserved Occupations will probably never be
called on to use their professional knowledge for
war purposes in a civil capacity, and the possibility
has been examined of notifying them that they are
released from their reservation. It was felt that
it would be very invidious to take the initiative
in ‘this, but machinery has been set going to
arrange for the possibility of release. It will be
open to any scientific man reserved under the
Schedule to apply for release, and his case will be
considered by the appropriate panel. In arriving
at its decision, the panel will give consideration to
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any representation by the applicant’s employer
(university, firm, etc.), and to the possibility that
the applicant’s professional services might be
needed later, even though the demand is not yet
apparent. In view of the differences of demand in
the various scientific subjects, each panel is adopt-
ing its own policy, but broadly speaking the general
policy will be that release will be granted to any-
one who is unemployed or likely to become so,
while for others the grant will only be made after
much more careful consideration of each applica-
tion.

OBITUARIES

Sir Francis Goodenough, C.B.E.

IR FRANCIS GOODENOUGH died on January
11, after a long period of ill-health, at the age of
sixty-seven. It is possible to surmise that had he
come under the influence of a science master at
an impressionable age, as has happened to many
of us, he would have made a career in some branch
of science which would have gained a great leader.
As it was he performed what is perhaps the more
difficult feat, namely, the introduction of some
measure of planning and science into commerce.

He lived to see the subject of management adorned
by the adjective ‘scientific’ and to participate in
international congresses under the double heading.
He was one of the first and greatest salesmen in the
gas industry, where he emphasized the importance
of supplying a service as well as a commodity.
Equally valuable were his services in the cause of
education applied to gas engineers and gas salesmen.
Here he insisted that the scheme, elaborated in con-
junction with the City and Guilds of London Institute,
should be one of education as distinct from examina-
tion only. It is known that the early difficulties in
connexion with this were almost overwhelming, and
that. but for his patience it would have been difficult
to overcome them.

Sir Francis was a pioneer of co-operative advertising
and a leader of many other co-operative movements
both within and without the gas industry. A man
of rare vision and large ideas, ficulties usually in-
volving impatience, he was characterized by an easy
and genial manner and the quulity of complete
sincerity. In addition to his successful career with
the Gas Light and Coke Company, which he saw rise
from something very much smaller to its present
outstanding position, he was always visualizing
«developments ahead of the time.

Sir Francis was one of those who will probably
Aappear greater in retrospeet than he does at the time
of his activities, when personalities and policies hold
the stage. Science and commerce lie perhaps on
opposite sides of the river of daily endeavour, but
many bridges are being built across the river, over

which traffic struggles in either direction. One such
bridge builder was Goodenough ; the edifice he has
erected, built on sound foundations, will stand the
stresses of stream and wind and the increasing load of
progress for many years to come. H. F. ARMSTRONG.

Miss E. K. Pearce

Miss Etaer KATHERINE PrArcE, whose death
occurred on January 8, at Morden, Dorset, at the
age of eighty-three, was an entomologist who devoted
her energy and enthusiasm almost entirely to Diptera.
A daughter of a vicar of Morden, she had around
her one of the finest entomological hunting grounds
even in a county as favoured as Dorset. The first
series of her work, “Typical Flies”, a photographic
atlas in which the author sought to popularize and
extend the study of an order of insects much neglected
in those days, was published in 1915. A preface
giving praetical guidance for collecting and preserva-
tion is followed by a sketch of Brauer’s classification
of the Diptera, and his sixty families are named, the
Aphaniptera (fleas) being included. The forty-five
pages of reproductions from photographs, considering
the great difficulty of such work, are admirable, the
flies figured being all recognizable and characteristic.
In some cases preliminary stages are shown. The
photographs of typical Dorset localities are a very
pleasing and helpful feature. They not only give
information as to the habitat of the fly, but also
tempt the Nature lover to explore such delightful
environment.

The flies taken as types of the various families
were chosen with the help of the late Prof. Theobald,
F. C. Adams, and other capable authorities, with
great care. A second series appeared with 125 photo-
graphs in 1921, and a third series with 162 photo-
graphs in 1928. TIn all, fifty-five out of the sixty
families of flies enumerated by Brauer are represented
in the three series by a type fly. The brief biological
notes given under the figures add much to the interest
of the book. The author was helped, too, in her
work by her brother, Mr. N. D. R. Pearce.
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MACMILLAN’S NEW BOOKS

Philosophical and Literary Pieces
By SAMUEL ALEXANDER, O.M.

Edited, with a Memoir, by his Literary Executor

Samuel Alexander, the late Honorary Professor of Philosophy in the University of
Manchester, died in September, 1938, at the age of 79 years. This selection of essays
and addresses, which have previously been published in various quarters, represents
some of his best and most mature work. Together with the Memoir written by his
Literary Executor, Professor John Laird, the pieces should have a very cordial welcome
from Alexander’s immense circle of friends and acquaintances, as well as from the
general reading public, With Frontispiece Porfrait. 155, net.

Introduction to Geology
General Geology : &y E. B. BAILEY, D.Sc., F.R.S.

Director, Geological Survey and Museum, Great Britain
Palzontology : &y J. WEIR, D.Sc., F.R.S.E.
Lecturer, University of Glasgow
Lllustrations by W. J. McCallien, D.Sc., F.R.S.E.

Lecturer, University of Glasgow
For a period of seven years prior to his appointment in 1937 as Director of H.M.
Geological Survey, Dr. E. B. Bailey was Professor of Geology in the University of
Glasgow. The present book represents the substance of the lectures given by Dr.
Bailey and his colleagues as a first-year course. The whole work, but more particularly
the palzontological section, is profusely illustrated. 185,

A Text-book of Physics, for the
use of Students of Science and
Engineering

Part IV. Sound.
By J. DUNCAN, Wh. Ex., M.I.Mech.E.
and §S. G. STARLING, B.Sc., A.R.C.5¢., F.Inst.P.

The first separate issue of the part of this standard text-book concerned with sound.

A Text-book of Heat i

By H. §. ALLEN, M.A., D.Sc., F.R.S.
Professor of Natural Philosophy in the University of St. Andrews
and R. §. MAXWELL, M.A., B.Sc.
The first part of this work is mainly descriptive and experimental. Part two is mainly
of a theoretical and advanced character: it starts with the laws of thermodynamics,
and after dealing adequately with certain special subjects, including conduction,
convection and radiation, passes on to an elementary consideration of statistical
methods and the quantum theory. The subject of probability receives special attention.
The two parts of this work have been designed to meet the requirements of those
reading for a Pass Degree im Physics, and they should also furnish a2 good foundation
for an Honours course. Part I, 1os. Part I, with lustrations, 105, 6d.

MACMILLAN & Co. Ltd., LONDON, W.C.2
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Theory of
STRUCTURES

By CHARLES M. SPOFFORD

Professor of Civil Engineering, Massachusetts Institute of Technology
615 pages, 9"« 6", illustrated, Fourth Edition 40/- net

Like the earlier editions, the present revision covers in a thorough and
logical manner the fundamental theories upon which the design of engineer-
ing structures is based, and illustrates their application by numerous
examples. Now Professor Spofford has brought the text up to date to
include the latest developments in theory and practice.
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ELECTRO-
CAPILLARITY

THE CHEMISTRY AND PHYSICS OF ELECTRODES
AND OTHER CHARGED SURFACES

J. A. V. BUTLER
Lecturer in Chemistry in the University of Edinburgh

While giving an adequate survey of the historical
background, the book is mainly devoted to an
account of the work of the last 15 years. The
extent and variety of this work may be indicated
by recalling the researches of Framken on electro-
capillary phenomena, of Svedberg and Tiselius
on ratiophoresis, of Abramson and Moyer on the
electrokinetic behaviour of proteins, etc., of
Rideal, Bowden and the Cambridge school on
irreversible electrode reactions, and the con-
tributions of the author. These researches and
many others are described, and the relevant
theory has been given in a concise and readable
form. 208 pages, 57 figures, 125. 6d. net.

THE CYCLOTRON

W. B. MANN
Lecturer in Physics in the Imperial College of Sciznce

With a foreword by E. O. LAWRENCE

This is the first book published in England to
describe the cyclotron of Professor E. O. Lawrence,
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applications. 3s. net.

METAMORPHISM

A Study of the Transformation of Rock- Masses.
ALFRED HARKER
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tions. 225. 6d. nel.

PALAOZOIC FISHES

J. A MOY-THOMAS

Lecturer, Christ Church, Oxford
This book is intended to correlate recent work
and to bring up-to-date existing accounts of the

structure and affinities of Palaxozoic fishes for the
student of both Zoology and Geology. j5s. 6d. net.
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Amiable and benevolent, and ever keen on doing
useful work, Miss Pearce’s death leaves the ranks of
entomology the poorer. Her contribution cannot fail
to aid beginners in classifying and identifying the
flies they find. Non-specialists, also, who wish to
place any fly they see in its systematic position, will
likewise find Miss Pearce’s guide a boon.

F. H. HaINEs.

WEe regret to announce the following deaths :

Prof. Aristide Busi, director of the Institute of
Medical Radiology, Rome, aged sixty-five years,

Mr. W. M. Gardner, principal of Bradford Technical
College during 1905-21, on December 22, aged
seventy-eight years.
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Mr. W. H. Lovegrove, formerly conservator of
forests, Kashmir, on January 25, aged seventy-two
years.

Prof. Ugo Mondello, the well-known seismologist,
formerly director of the Ardenza Observatory, ITtaly,
on December 3, aged sixty-one years.

Prof. 8. Lees, Chance professor of mechanical
engineering in the University of Birmingham, aged
fifty-four years. :
"Mr. B. D. Porritt, director of research of the
Research Association of Rubber Manufacturers, on
January 28, aged fifty-six years.

Mr. F. T. Shutt, C.B.E., formerly Chief Dominion
Chemist and assistant director of the Central Experi-
mental Farm, aged eighty years.

Prof. C. A. Strong, formerly professor of psychology
in Columbia University, aged seventy-six years.

NEWS AND VIEWS

Scientific Collaboration between Britain and France

A DELEGATION from the Centre National de la
Recherche Scientifique, led by its director, Prof. H.
Longchambon, has been visiting Great Britain during
the past week. The other members of the delegation
were : Prof. M. Fréchet, professor of mathematics
at the Sorbonne; Prof. GG. Darmois, professor of
mathematics at the Sorbonne ; Prof. F. Joliot, pro-
fessor of physics at the Sorbonne ; Prof. P. Auger,
professor of physical chemistry at the Sorbonne ;
Prof. C. Sadron, professor of building legislation at the
Ecole Nationale Supérieure des Beaux-Arts, Stras-
bourg ; Prof. G. Dupont, professor of theoretical
chemistry at the Sorbonne; Prof. Denivelle, pro-
fessor of chemistry at the Ecole Supérieure de Chimie
at Mulhouse ; Prof. A. Mayer, professor of medicine
at the Collége de France ; Prof. L. Blaringhem, pro-
fessor of botany at the Sorbonne ; Prof. P. Chouard,
professor of agriculture at the Conservatoire National
des Arts et Métiers ; Prof. P. Langevin, professor
of experimental physics at the Collége de France ;
Dr. P. Montel, professor of mathematics at the Sor-
bonne. This, it may be presumed, is one of the
measures referred to by Lord Chatfield when he spoke
recently in the House of Lords on the exchange of
information and extension of the liaison between the
scientific organizations of Great Britain and France
(see NATURE, Jan. 27, p. 142).

The programme arranged for the visitors included
a reception at the Royal Society on January 29,
when the guests were received by Sir Albert Seward
and Prof. F. G. Donnan on behalf of the Royal
Society. Dr. E. V. Appleton then addressed the
meeting, and described the organization of the
scientific effort for defence in Great Britain.  The
French delegation was introduced by Dr. Montel,
after which Prof. Longchambon described the steps
taken in France to mobilize scientific research for
the country’s war effort. Prof. Langevin also spoke.
On January 30, the French delegation visited the

National Physical Laboratory at Teddington, and
on the following day travelled to Cambridge, where
they saw the Cavendish Laboratory (Prof. W. L.
Bragg) and the Colloid Science Laboratory (Prof.
E. K. Rideal). A meeting of the Royal Society was
arranged for February 1, at which Sir Arthur Edding-
ton was reading a paper on ‘“The Masses of the
Proton, Neutron, and Mesotron™, and L. Janossy and
B. Rossi a paper on ‘“Photon Component of Cosmic
Radiation”. Prof. B. J. Williams was giving an
account of his experiments on the transformation of
mesotrons into electrons (see NaTurs, Jan. 20, p. 102),
and Prof. P. Auger and Prof. P. M. S. Blackett were
taking part in the discussion. On the same evening
the French delegation were being entertained to
dinner by British men of science.

Scientific Research for the Services

Tae Advisory Council of Scientific Research and
Technical Development (see NATURE, December 30,
1939, p. 1085) held its first meeting at the Ministry
of Supply on January 25. Colonel J. J. Llewellin, in
the absence of the Minister of Supply through illness,
pointed out the Ministry has numerous establish-
ments for research and development, ete., which, in
some directions, work for all three Services : these
establishments are supplemented by work in progress
at various other research laboratories throughout the
country. Lord Cadman, chairman of the Council,
said that the research programme is most extensive,
comprising more than a thousand items. The subjects
being dealt with vary within very wide limits ; it is
therefore necessary to have an extensive and com-
prehensive scientific representation on the Council,
which will funetion through a number of committees,
on which other men of science will be invited to
serve. So far, the committees formed deal with
metallurgy, general physics, ballistics, structural
engineering, communications, ete. The Directorate
of Scientific Research of the Ministry of Supply
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already has a permanent staff of about nine hundred.
but it is satisfactory to know that the Council also
proposes to enlist the aid of independent outside men
of seience if, and when, required.

Institution of Electrical Engineers : Faraday Medal

Dr. ALExANDER RusseLL has been awarded the
eighteenth Faraday Medal by the Council of the
Institution of Electrical Engineers. The medal is
awarded for notable achievement in, or help to, elec-
trical science or industry, and Dr. Russell is qualified
in both respects. His works on alternating currents
and the theory of cables have long been classical ;
not less well known are his researches on the sphere
gap, and many other mathematical researches and
papers communicated to the learned societies. He
recently published the “Life of Lord Kelvin”, whom
he knew in the early days. Dr. Russell has been
connected with Faraday House from its inception
in 1889, and became principal in 1909. During fifty
years he has helped in, or been responsible for, the
training of thousands of electrical engineers, now to
be found all over the world. The outstanding feature
of this education has been the encouragement of men
to bear their own responsibilities ; many of his
students, both in the early days and recently, have
achieved important work even during their student
days. He has been for many years a valued con-
tributor to NATURE.

Dr. Russell is a past president of the Institution
of Electrical Engineers, of the Physical Society of

London, and of the Junior Institution of Engineers.

He was elected fellow of the Royal Society in 1924
and made an honorary member of the Institution
of Electrical Engineers in 1937. Later in the same
year he retired from the more active work at Faraday
House and became advisory principal. He thus holds
available for the College his life’s experience, and
maintains contact with the hundreds of old students
who can call in to see him, and with the thousands
who can only write. We like to think that it is this
aspect of his life’s work, and the army of valuable
men that has resulted from it, that the Counecil
of the Institution of Electrical Engineers had in
mind, not less than his mathematical researches,
when the award of this year’s Faraday Medal was
made.

Captain C. W. Hume

Caprainy C. W. HumME resigned from the editorship
of the Proceedings of the Physical Society on January 1,
after having been responsible for that journal for a
period of twenty years. A member of the reserve of
Army officers, he rejoined his unit some time pre-
_ viously, and continued his editorial work until impend-
ing changes made it no longer possible. During his
tenure of the office, he had seldom missed a Counecil
meeting, and was usually present at science meetings,
to obtain a record of the discussion on papers at first
hand. He took great pains with the preparation of

the Proceedings to ensure that papers should be free.

from ambiguity and obscurity, and printed in uniform
style. His other interests were many. He founded
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the University of London Animal Welfare Society
and the Universities Federation for Animal Welfare,
and had also taken an active part at one time in the
Association of Scientific Workers and the Parlia-
mentary Science Committee, as it then was.

African Studies and the War

NorwrTHSTANDING the War, native administration
in Africa must be carried on; and the problems
incidental thereto are likely to become more, rather
than less, insistent in the world turmoil which now
prevails. For the moment, indeed, paradoxical as it-
may seem, circumstances probably are more favour-
able to African studies directed to possibilities of
future development than if the end of hostilities were
within measurable distance. Such, at least, would
appear to be the judgment of H.M. Secretary of
State for the Colonies, at whose request Lord Hailey
will shortly pay a visit to a number of the British
dependencies in West, East, and Central Africa to
undertake an informal study of certain aspects of
native administration. This investigation will carry
further the work on such questions which Lord
Hailey has already done during his earlier visits,
when collecting material for his ‘““‘African Survey’.
His inquiries on this oceasion, which are expected to
take about six months, will be directed in the main
to the comparative study of forms of native ad-
ministration, with special reference to their technical
working and their future development. It will be of
more than passing interest to see how in the judgment
of so experienced an observer as Lord Hailey the
diversity of conditions which will be brought under
notice justify, or the reverse, the standardization of
administrative methods in the interests of native
advancement, and how far a more intensive study of
native institutions in relation to administration than
they have yet received, is demanded.

At the close of his tour, Lord Hailey will spend a
short time in Southern Rhodesia, where facilities will
be afforded for an unofficial study for comparative
purposes of the principles and methods of native
administration followed there. This study, it is
anticipated, will be of great wvalue when further
consideration is given to the difficult questions of
native policy in the Rhodesias and Nyasaland, to
which attention is directed in the Report of the
Rhodesia—Nyasaland Royal Commission (see NATURE,
143, 829 ; 1939).

International Co-operation and African Studies

INTERNATIONAL co-operation, which in recent years
has contributed so markedly to progress in African
studies, is now necessarily much curtailed. Never-
theless, the International Institute of African
Languages and Cultures, although its existence as
an international institution seemed to be threatened,
has decided that, so far as possible, its work must
continue. In a communication over the signature of
Lord Lugard, chairman of the Executive Council,
which has been circulated to the members of the
Institute, the reasons for the decision are given.
Science, it is pointed out, is neutral, and further, the
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peoples of Africa, in war as much as in peace, need
all that science can do to promote their welfare and
advancement. It seems to us important,” says
Lord Lugard, “that public interest in the welfare of
the African peoples should not be ‘blacked out’ by a
too exclusive concentration on events in Kurope”,
adding “‘we are convinced that the Governments
which have accepted responsibilities in Africa will
not wish the war to put a stop to the various efforts
at the social progress of its peoples, which they have
initiated in years of peace.”” That this view is justified
is borne out by the mission undertaken by Lord
Hailey at the request of the Colonial Office, to which
reference is made above. Further, if the War of
1914-18 may be regarded as a precedent, the problems
of native Africa, when peace comes, will not be such
as can be solved by improvisation, but only on a
basis of the results of carefully digested scientific
study over a considerable period.

African Native Institutions and Christianity

A sTrRIKING instance of the adaptation of African
institutions and ways of thought to the promotion
of Christianity after intensive study is contributed to
the current issue of Africa (13, 1, January 1940) by
Prof. N. de Cleene. Incidentally, it illustrates the
flexibility, to which reference is often made, of Catholic
Missions in dealing with native races. In response
to a suggestion made by Prof. de Cleene that native
art might be of &ervice in the Christianization of
Africa, the R. P. A. Walschap, a missionary in the
Belgian Congo, made a scientific study of native
music and the dance. Being struck by the pre-
dominating part played in native appreciation by the
element of rhythm, not only did he introduce it into
his church services, composing a mass and other
music in native style, to be sung to the accompani-
ment of native instruments, but he also arranged a
series of religious dances, in the native convention,
for performance at the religious festivals of the
Church. The result was a remarkable accession of
interest and understanding.

The second example makes use of the graphic arts.
The R. P. Vandenhoudt, from the time of his arrival
on the Lower Congo some years ago, had made a
study of the principles, methods and concepts of
native graphic art. He was much struck with native
ability in making erude but graphic representations
of scenes and events in everyday life. He thereupon
conceived the idea of representing scenes from the
Holy Scriptures according to native concepts and in
native technique. Among a number of scenes to
which the method was applied, the most successful,
and one which was immediately understood, was the
sacrifice of Isaac by Abraham, in which the intended
vietim was represented according to a native custom,
in which the head of a man condemmned to be be-
headed was fastened to the bent bough of a tree and
shot into the air when the fatal blow was struclk.

The British Museum (Natural History)

TuE important entomological collections, manu-
seripts, etc., bequeathed by the late William Miller
Christy have been received at the Museum. The
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total number of specimens is 21,312. The collection
consists entirely of British Lepidoptera, and includes
a large number of specimens which will be of great
value as additions to the existing British collection.
Mrs. Brownlow, who inherited them, has presented
to the Museum a large number of important entomo-
logical books from the library of the late Mr. Christy.
Further specimens of vanadinite (lead vanadate),
including a doubly terminated crystal from Abenab,
South West Africa, have been presented to the
Department of Mineralogy by Mr. J. N. Justice, and
the Department has also acquired two fine specimens
of the rare potassium barium zeolite harmotone
collected during the summer of 1939 at Ben Resipol,
Argyll.

The Trustees of the British Museum decided at
their meeting on January 26 that certain of the
galleries in the Natural History Museum should be
opened to the public on Saturday and Sunday after-
noons, beginning on February 3. Much material has

_been evacuated for greater safety, and many exhibits

have been protected in their places in the galleries.
There remains, however, a very large proportion of
the exhibits in certain galleries, and the Trustees are
anxious that the public should have access to them
so far as possible. In addition, it is hoped to organize
a number of special exhibits of topical interest, about
which a further announcement will be made at a
later date. The hours of opening will for the present
be from 1 p.m. to 4 p.m. (on Saturdays and Sundays
only), but the closing hour will be extended as soon
as the lengthening of the days and the introduction
of summer time make this practicable. Children
below the age of twelve will not be admitted unless
they are in the charge of an adult, and visitors are
requested to carry gas masks.

The Newcomen Society

AT a meeting of the Newcomen Society held at
the Institute of Marine Engineers on January 17,
Eng.-Capt. E. C. Smith read the second part of his
paper on ‘“‘The First Twenty Years of Serew Pro-
pulsion 1838-1858"". Having in Part 1 dealt with
the work of John Ericsson in the United States,
Capt. Smith gave a review of the early progress of
screw propulsion in both the Royal Navy and the
British Mercantile Marine. The first screw vessel in
the Royal Navy was the curious little Bee of 33 tons
and 10 horse-power built in 1842 and fitted with a
side-lever engine driving both paddle-wheels and a
screw. The Bee for many years was attached to the
Royal Naval College, Portsmouth, for the instruction
of officers in steam. The first screw man-of-war in
the Navy was the sloop Rattler, the trials with which
in 184445 led to the screw being adopted for prac-
tically all naval vessels. By 1850 there were about
forty screw ships in the Fleet, by 1858 and about 350.
Generally speaking, in the larger wooden ships the
screw was regarded as an auxiliary and was fitted
so0 that it could be lifted out of the water.

The first mercantile screw vessel to make a sea voy-
age was the Nowvelty of 1841. The famous iron screw
ship Great Britain was laid down in 1839 and completed
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in 1845. She was the first screw ship to cross the Atlan-
tie, but a regular service to Ameriea by iron screw ships
was not started until 1850, when the City of Glasgow,
the first ship of the old Inman line, made her appear-
ance. The year 1850 also saw the mails sent from
Plymouth to the Cape for the first time by steam.
Quite small iron vessels were used, and some of them
were fitted with Joseph Maudslay’s feathering screw.
By January 1, 1857, the Board of Trade register in-
cluded about five hundred screw-driven vessels, nearly
all of them being constructed of iron. A second paper
read at the meeting was by Mr. A. 8. Davies, and
consisted of some extracts from the ledgers of the
(loalbrookdale Company relating to castings for
Newcomen engines between 1717 and 1769.

X-Rays in Industry

MgeTrHoDs of utilizing X-rays in industry were
discussed in a lengthy paper by Mr. H. P. Rooksby,
of the Research Laboratories of the General Electric
Co., Ltd., in a paper read before the Royal Society
of Arts on January 17. The methods of utilizing
X-rays fall into two groups which depend (a) upon
their power of penetration through various materials,
and (b) upon their reflection by the regular arrange-
ment of atoms in crystalline substances. The varying
resistance of materials to penetration by X-rays
enables a kind of density picture of a complex object
to be obtained by irradiating the object with X-rays
and examining the emergent beam by means of a
photographic plate or fluorescent sereen. This use
is widely known.

Another use for X-rays concerns the continuous
series of solid solutions formed by luminescent
zine/eadmium sulphides. Members of this series are
used extensively in the manufacture of the screens
of the cathode ray tubes, and for colour modification
of certain mercury vapour discharge lamps. New
fluorescent colours are often obtained by blending
two zince/cadmium sulphides of different compositions.
A chemical analysis alone will not reveal when this
has been done. The X-ray method enables the com-
position of both phases to be determined, as each
phase will show up separately on the X-ray pattern.
In some manufacturing processes, it is necessary to
determine what effective heat treatment has been
given to a sample of coke or ‘amorphous’ ecarbon.
It is found that the ultimate particle size of amorphous
carbon depends more upon the actual temperature
of heat treatment than upon any other factor, so
that the temperature to which a given sample has
been treated cen be ascertained with reasonable
accuracy by comparison of its X-ray pattern with
those of the standard period of cokes. In conclusion,
the author emphasizes the fact that few recognize
how wide is the scope of X-ray analysis. Certain
physical properties such as the coefficient of expansion,
which can be easily measured in the classical
way, have also been measured by X-ray methods,
and satisfactory agreement has been found.
These new methods should not be regarded as
merely repetitive, for new aspects of the physical
property may be revealed by the new method of
approach.
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The Friendship of Boyle and Wren

Ix a recent paper (Bull. Hist. Med., T, 970 ; 1939)
Ruth Musser and John C. Krantz, jun., relate that
Robert Boyle and Christopher Wren first became
acquainted in London in 1648 when Boyle was aged
twenty-one and Wren sixteen. In 1664, when both
were at Oxford, Wren, who had been made Savilian
professor of astronomy four years previously, con-
ceived the idea of conveying medicines or poisons
directly into contact with the blood of animals by
inserting pipes directly into their blood vessels. The
experiment was carried out on a dog in collaboration
with Boyle at an Oxford meeting of the Royal Society
at Wadham College, of which Wren was a member.
The first experiment was made with a warm infusion
of opium which was injected into one of the superficial
veins of the dog’s hind leg and produced profound
stupor in the animal. Afterwards, experiments were
made with an infusion of brown antimony oxide,
which caused vomiting and was nearly fatal. Diuretics
were injected at the suggestion of a famous physician
who may have been Willis, and lastly transfusion of
blood from one animal to another was carried out
with considerable success. The experiments were
brought to an end by the outbreak of plague in the
summer of 1665, when Wren went to Paris, but the
friendship of these two great men continued, owing
to their activities connected with the Royal Society,
until Boyle's death in 1691.

Meteorology in India

THE report on the administration of the Meteoro-
logical Department of the Government of India in
1938-39 covers a period during which an important
stage in the re-organization of the department was
completed. The scheme was planned to involve no
increase in the budget grant and yet to give the
following additional facilities: (1) an afternoon
weather chart for the headquarters office at Poona ;
(2) the re-establishment of the forecasting centre at
Delhi ; (3) the establishment of a wireless station at
Poona ; (4) re-organization of the superior staff ;
(5) the transfer of the upper air office from Agra to
Delhi ; (6) an increase of staff in the R.A.F. Meteoro-
logical Offices and the setting up of additional
observatories in North-West India.

The aerological observatory at Agra dates from
1914. It was originally just a research station, and
the position was chosen solely with the view of
getting the maximum possible information about the
upper atmosphere with the aid of sounding balloons.
The growth of aviation has involved the observa-
tory in an ever-increasing number of administrative
and purely utilitarian activities, and for these Agra
is a backwater. It is accordingly being transferred
to a new 20-acre site that has been chosen at Delhi,
where it can come into closer contact with aviation
interests and where it will have access to the upper
wind charts prepared in the normal routine of daily
forecasting.

The Imperial Council of Agricultural Research
continued to finance the Agricultural Meteorology
Section, although proposals were under considera-
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tion for making the section a permanent part of the
department. New developments in this section
included the construction of a 35 ft. tower at the
Central Agricultural Meteorological Observatory, for
the study of exchanges of heat and moisture between
the surface layers of the soil and the atmosphere.
The Calcutta office issued storm warnings during
sixteen periods of disturbed weather over the Bay
of Bengal. The outstanding cyclone of the year in
that region was that of October 5-12, 1938, which
on approaching land caused much damage and some
loss of life in the Ganjam district when sea waves
inundated the coastal areas and swept away houses
and cattle. The Poona office had a greater number
of disturbed periods to deal with over the Arabian
Sea, and one cyclone redeveloped into a very severe
storm early in October after having weakened during
its passage across the Peninsula from the Bay of
Bengal.

The Bureau of Human Heredity

THE Bureau of Human Heredity is carrying on,
though with reduced activity, during the War.
Although some international connexions are cut off,
a compensation is the possibility of obtaining a
median sample of the population through the careful
examination of entrants for the Services. This is
not to be lost sight of, as collaboration with medical
men in examining and collating genetical conditions
would be of great importance in furnishing figures of
medical, anthropological and genetical value. Al-
though the Bureau has lost several workers, it has
enlisted the support of Prof. F. A. E. Crew as
honorary medical secretary. Correspondence with
men of science in other countries continues, but in
diminished volume, which may give time for other
projects, including (1) surveys of the genetic back-
ground in tuberculosis, (2) the human analogue of
the transmission of cancer in animals, (3) certain
immunological problems. It is hoped also to compile
a preliminary list of inherited disorders and defects
based on recent research for the use of practitioners
and teachers. The address of the Bureau is 115
(Gower Street, London, W.C.1.

Cereals for Spring Sowing

Tae National Institute of Agricultural Botany has
just issued a war-time leaflet (Farmer’s Leaflet,
No. 2, “Varieties of Cereals for Spring Sowing”).
Its appearance is opportune, for it both presents an
epitome of spring oats and barley in the light of their
general utility, as well as their possible substitution
ot land which was primarily intended for wheat, but
which may yet be unsown owing to unfavourable
weather. There are also some varieties of wheat
normally used for autumn sowing which can be sown
up to the end of February with reasonable chances
of success. Quality in home-grown wheat at the
moment is in abeyance; but other things being
equal, the same condition does not apply to oats.
These are mainly intended for consumption on the
farm, and the value of oat grain for all forms of stock
feeding is determined by the amount of husk the grain
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contains. Thus, where the farmer is in a position to
exercise a preference, it should be in favour of a
variety with as thin a husk as possible.

In recent years nothing has happened to impair
the reputations of Spratt-Archer and Plumage-Archer
barleys amongst farmers and maltsters, and in general
the recommendation of these wvarieties cannot be
improved upon. There is, however, a case for the
Danish varieties Kenia and Maja on rich soils, since
both these barleys are early in ripening and both
possess shorter and better standing straw than either
of the two varieties mentioned above. On less rich
soils, and where earliness in ripening is a requisite,
the native varieties Standwell and Maltster may be
utilized with advantage. Copies of the leaflet may be
obtained from the Secretary, National Institute of
Agricultural Botany, Huntingdon Road, Cambridge.

Mr. A, H. Mackmurdo

THE communication entitled ‘“The Social
Organism”, printed on p. 187 of this issue, has
additional interest in the age and associations of the
author. Mr. Mackmurdo, who is eighty-nine years
of age, is believed to be the only man living who
can claim to have been a friend both of Charles
Darwin and of Herbert Spencer. For many years he
worked with Spencer, and seventy years ago, at the
age of nineteen years, he began his subsecription to
Narure at the suggestion of Charles Darwin.

Announcements

Capraiy RoBeErRT Kemp has won the Buckston
Browne prize for 1939 with an essay on the value of
periodic medical examination in middle life.

Dr. Eriexxe BurseT, director of the Pasteur
Institute of Tunis, has been made a Commander of "
the Legion of Honour,

Dr. C. G. Darwin will deliver the thirty-first
Kelvin Lecture of the Institution of KElectrical
Engineers on April 25, at 6 p.m. The title of Dr.
Darwin’s lecture will be “Thermodynamics and the
Coldest Temperatures’'.

Messrs. W. anp R. CEamMBERS, LTD., announce
the early publication of ‘“‘Chambers’s Technical
Dictionary’. This single volume work contains terms
drawn from many branches of scientific and industrial
activity, and is under the editorship of C. F. Tweney
and Dr. L. E. C. Hughes.

In memory of the late Prof. V. R. Williams, the
Russian authority on soils, the Timiryazev Agricul-
tural Academy in Moscow has founded three annual
prizes to be awarded for the best work on soil study
and cultivation. The first prize is of 5,000 roubles,
the second of 3,000 roubles and the third of 1,500
roubles. The Commissariat of Agriculture is preparing
for publication a complete collection of Prof. V. R.
Williams’ work. New editions of the most important
of them will be published this year.
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LETTERS TO THE EDITORS

The Editors do not hold themselves responsible for opinions expressed by their correspondents.
They cannot undertake to return, or to correspond with the writers of, rejected nwn:w;cripts
intended for this or any other part of NATURE. No notice is taken of anonymous communications.

IN THE PRESENT CIRCUMSTANCES,

PROOFS OF

“LETTERS’’ WILL NOT BE SUBMITTED TO

CORRESPONDENTS OUTSIDE GREAT BRITAIN.

NOTES ON POINTS IN SOME OF THIS WEEK'S LETTERS APPEAR ON P.

191. (CORRESPONDENTS

ARE INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR COMMUNICATIONS.

3 : 4-Benzpyrene, Paramecium and the
Production of Tumours

TuE blastogenic hydrocarbons are photodynamie ;
therefore, in order to observe their action on living
cells, cultures must be kept in the dark, and examined
in light not shorter than 410 pp. Under these con-
ditions, using 3 : 4-benzpyrene and Paramecium, it
has been shown that growth-rate is increased ; this
effect thus reproduces in a test-tube the increased
cell-growth observed when the hydrocarbon is applied
to the tissues of vertebrates, for example, the hyper-
plasia of the epidermal cells, when the skin of mice
‘is painted?.

Continuing this line of research, I have tried to
reproduce the conditions under which tumours arise.
This has necessitated the cultivation of Paramecium
for a long time in a medium containing 3 : 4-benz-
pyrene ; to keep the cultures going, they had to be
sub-cultured two or three times a week.

Two sets of experimental cultures were maintained,
containing one in a million benzpyrene, and one in
five hundred thousand. In the latter, a few large
organisms of abnormal shape were found on the sixty-
second day. Similar abnormal organisms were also
found in the one in a million cultures on the hundred
and twenty-second day. This strain of Paramecium
has been continuously under observation for more
than two years and never have any abnormal forms
been seen, either in control or experimental cultures.

0-05 M.

Fig. 1.

OUTLINE DRAWINGS OF SPECIMENS FIXED IN ‘Susa’
AND STAINED WITH CARMALUM.

The ruled areas are macro-nuclei; Nos. 1, 4, 6, 8, 12

are normal Paramecia; No. 10 is about to divide
into two.

"W 0.0

Fig. 2.
THE APPEARANCE OF LIVING INDIVIDUALS IN A STRONG
SOLUTION OF GUM ACACIA.

The dotted circles are contractile vacuoles ; the other

circles food vacuoles ; the macro-nucleus in 3, 10 and

13 is shown dotted with a full line margin ; Nos. 13

and 14 are normal individuals ; No. 2 is a side view

of No. 1; No. 9 shows No. 8 contracted ; Nos. 8, 11

and 12 swim like Vorticella, the others swim in wide
irregular spirals.

The experimental cultures never underwent con-
jugation. Furthermore, after the abnormal specimens
were removed from the cultures, the cultures con-
tinued to present only normal forms. Later, single
abnormal forms again occurred in the one in five
hundred thousand culture on the eighty-third day,
and in the one in a million on the one hundred and
sixty-fifth day.

The abnormal specimens were picked out and placed
in normal media as single-cell cultures : they grew
into populations of abnormal Paramecia, some many
times the normal size, some midgets, some ‘Siamese
twins’, some triplets, some no more than knobbly
monsters, some presenting little departure from the
normal and some apparently quite normal.

Outline drawings of some of these fixed with ‘Susa’
and stained with carmalum are shown in Fig. 1 ;
examined in gum, their appearance in life is well
seen and illustrated in Fig. 2.

These abnormal forms have been sub-cultured in
normal medium for several months by picking out
single individuals. When sub-cultured by using a
platinum loop, normal forms, which are often the
progeny of the abnormal, quickly outgrow the
abnormal, which thus become lost.

Breeding out various abnormal forms shows how
this comes about : certain of the abnormal types,
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especially twins and triplets (Fig. 2, Nos. 3, 10 and
12), throw normal as well as abnormal individuals.
Some of the abnormal forms, however (Fig. 2, Nos. 7,
11, 15 and 16), breed true and have been kept in
pure culture for many generations by sub-culturing
with a platinum loop. Thus, long exposure of
Paramecium to benzpyrene results in the production
of a set of polymorphic cells. Here we have a striking
resemblance to the assemblages of cells of which
tumours are composed ; it is well known that the
cells from a single tumour are widely polymorphic
both in size and structure : for example, their content
of chromosomes may be either normal, above the
normal, or below ; cells with many times the normal
number are common.

The similarity between the formation of a tumour
by benzpyrene and the changes observed in Para-
mecium thus embraces the following facts :

(1) They occur among cells long stimulated to a
growth-rate above the normal.

(2) They occur only after long exposure to the
hydrocarbon.

(3) Only a very few of the exposed cells present
the change.

(4) Once the change has occurred, it is reproduced
by cell division for many generations after the hydro-
carbon has been removed.

(6) The population of cells which result show wide
morphological variation.

J. C. MoTTRAM.

Mount Vernon Hospital,

Northwood,
Middlesex.
Jan. 1.

1 NATURE, 144, 154 (1939).

Effect of the Sui‘pending Medium on
the Production of Growth Factors by
Injured Cells

Ix investigating the production of proliferation-
promoting intercellular wound hormones by cells
injured by various means!, a study has been made of
the effects of the suspending media on the production
of the factors by cells injured with lethal ultra-
violet: radiation

Reasoning that if the proliferation promoters are
physiological products of living cells, the ratio of the
production of the factors by irradiated and non-
irradiated cells should be greatest when they are
suspended in a favourable medium, containing
nutrient material, a comparison was made of the
production of the factors in distilled water, isotonic
sodium chloride, Reader's medium?, 95 per cent
ethyl aleohol, and Ringer’s glucose phosphate solu-
tion. Yeast was suspended in these media at a con-
centration of 100 gm. per litre. All suspensions were
irradiated simultaneously with lethal ultra-violet
until there was practically complete killing in the
salt solution. The suspensions were then filtered
through Berkefeld N filters, and the filtrates taken
to dryness and made up to five times their original
concentrations. These solutions were assayed on
yeast according to techniques previously described?.

The results of typical assays are shown in the
accompanying illustration. The greatest production
of the factors by irradiated cells and the least by
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non-irradiated cells occurred in the most favourable
medium (Reader’s). Next followed Ringer’s glucose
phosphate solution. In distilled water and salt solu-
tion, in which the cells had no nutrient supply, the
ratio of irradiation products to controls, as well as
the potency of irradiation products, were less, as
would be expected if the factors were elaborated by
living cells and not simply extracted from killed
cells. There was somewhat greater release of prolifera-
tion-promoting factors by both non-irradiated and
irradiated cells in distilled water as compared with
salt solution, evidently due to the lowered osmotic
pressure in the former favouring extraction. In alcohol,
irradiation led to less, instead of greater, yields, the
toxic effects of alcohol and irradiation together
apparently killing the cells too quickly to permit as
great elaboration of the factors as in alcohol alone.
Were the factors dead-cell disintegration products,
one would not expect any decreased yield in alcohol
as a result of irradiation unless irradiation destroyed
the active factor. That this could not have accounted
for the lesser yields obtained was determined by
separate experiments on the irradiation of active
filtrates, the degree of inactivation being negligible
under the conditions of the experiments.

The results indicate that disintegration of dead
cells cannot account completely for the proliferation-
promoting products obtained from injured cells, and
support the hypothesis that injured cells release such
factors into their suspending media as a physiological
response to injury.

Jorx R. LOOFBOUROW.
Research Laboratories of
Institutum Divi Thomae,
Cincinnati, Ohio.
SisteEr Cecinia Marte DwyYER, S.C.
Research Laboratory of
(tood Samaritan Hospital,
Dayton, Ohio.
Dec. 7.

! Fardon, Norris, Loofbourow and Ruddy, NATURE, 139, 589 (1937) ;
Sperti, Loofbourow and Dwyer, NATURE, 140, 643 (1937);
Studies Inst. Divi Thomae, 1, 163 (1937) ; Sperti, Loofbourow
and Lane, Seience, 88, 611 (1937) ; Loofbourow, Cueto and Lane,
Arch. exp. Zellforsch., 22, 607 (1939) ; Loofbourow and Dwyer,
Science, 88, 191 (1938), NATURE, 143, 725 (1939), Studies Inst.
Divi Thomae, 2, 155 (1939); Loofbourow and Morgan, J. Bact.,
38 (1939), in the press.

2 Reader, Biochem. J., 21, 001 (1927).

= Loc:il'hg?agaiuw, Dwyer and Morgan, Studies I'nst. Divi Thomae, 2, 137
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Under Coat of the Platypus

As a refugee from China where, at Chiao-Tung
University and the Lester Medical Research Institute,
T had been studying the structure of the wool fibre,
T was offered the hospitality of the Zoological Depart-
ment of the University of Melbourne by Prof. W. E.
Agar, and the investigations there carried out have
given rise to the matters here brought under dis-
cussion

To disintegrate the wool fibre I had reason to steep
it in a concentrated solution of caustic potash from
a half to three hours. On washing in water, after
this steeping, a curious phenomenon was witnessed.
The wool fibre took on a beautiful regular curvature.
On treating a medullated fibre in like manner,
although the fibre in its natural state was perfectly
straight, after treatment it took on the curvature
shown in Fig. 1 with the medulla broken into short
lengths. It at once occurred to me that these lengths
each represented a day’s growth. If this were so
then there would be approximately 365 of these for
a year’s growth, and multiplying this number by the
unit length should give the fibre length of one year’s
growth. This I found to be approximately correct.

One explanation of the effect here observable appears
to be that the cortex of the fibre contracts while the
medulla does not do so and consequently is con-
strained to take up the positions shown. A normal
wool fibre without medulla shows a similar curvature
when similarly treated, this probably being due to
the different contractions of scale sheath and cortex.
‘The periodicity of the break along the normal wool
fibre is about equal to twelve diameters, that is,
about one hundredth of an inch with a typical
Merino wool fibre. The curvature of the wool fibre
in the lock or staple is partly to be attributed to this
periodicity and partly to the wvarying lengths of
fibres composing each staple. Thus the shorter fibres
«decide the length of the staple and the longer fibres,
of necessity, take on the curl or crimp to fit them-
selves to this length. On looking at the coat of the
platypus in the University Museum, I was naturally
struck with the ‘ladder’ structure shown in Fig. 2,
and it was but a step further forward to ask: Is
this ladder structure due to the daily periodicity—
gges each ladder represent a day’s growth of the

re ?

By the kind collaboration of Mr. Kendall of the

Melbourne Zoological Gardens and Mr. David Fleay

Fig. 1.
MEDULLATED FIBRE CURVED AFTER TREATMENT WITH

CAUSTIC POTASH. (X c. 36).

Unit length appmmmately # and 3 of = 4 or 60
breaks per inch. And 365 days = 60 = 6 inches,
length of fibre for one year’s growth.
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. Fig. 2.

LADDER STRUCTURE OF UNDER COAT OF PLATYPUS.
(X c. 330).

One ladder = § in., and 440 X 8 = 555 length of

each ladder. Fibre } in. long, therefore 220 = 1760

ladders or days. And 1780 — 4 years and 300 days.

385

(Age of Animal).

of the MacKenzie Sanctuary, Healesville, near Mel-
bourne, I was able to obtain fibres from two animals
of known age, and on testing out the theory I was
surprised and naturally delighted to find the wonder-
ful coincidence as shown in the following table :

A B (o] D E
Fibre length % in. 1 in. 1 in. % in. 3 in.

1 1 it ] 1 1
Length of ladder | zh55 3000 | 3000 3000 3000
Ladders per fibre 1500 750 750 1500 1000
Age by ladders 4 24 20 42 |3 (nearly)
Actual age Well 24+ 24 Not Not

over 2} known | known

A is the Zoo platypus ; B “Jack” from the Sanctuary ;
C “Gill” from the Sanctuary ; D from the University
Museum ; and E a stuffed specimen from the Zoo-
logical Gardens.

This, however, seemed too good to be true, so I set
to work to examine each coat thoroughly, and to
my chagrin T found a fibre in the coat of Gill, one
of the Sanctuary animals of known age, much too
long to fit in with my theory. At the same time,
however, I noticed the waved character of the fibres
and, from my experience with wool staples and
fibres which had shown a similar effect due to the
variation in lengths of the fibres composing the staple,
I at once thought of different rates of fibre growth
which would account for this long fibre. But if my
theory were correct there would only be the same
number of ladders upon this longer fibre as upon
the shorter fibres—in other words, the ladders would
be longer. On measuring the ladders on this longer
fibre I found that they were longer and that con-
sequently on the longer fibre there would only be
the same number of divisions as on the shorter,
slower growth fibres. The following are the details :

For ¢ (“Gill” from the Sanctuary) :

Longest fibre % in. Average fibre 1 in.
1 " " 1
Length of ladder 5550 3000
Ladders per filbre 463 i 1 750
Age by ladders 23 - -+ 27
Actual age 24 o e 24
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As these ladders are approximately only about one
three thousandth of an inch in length, it is wellnigh
impossible to count the ladders for even a two vears’
growth. It would seem, however, that the theory
here set forth, that each ladder represents a day’s
growth of the fibre, is likely to be correct.

There is, however, one other matter to be con-
sidered which might invalidate the whole argument :
Is the coat of the platypus composed of life-length
fibres or only of year's-growth fibres ? Does the
platypus retain its under coat for its life or does it
‘moult’ or cast its coat yearly ? Curious to relate,
certain animals, such as the musk ox, cast their
under coat yearly, but the Merino sheep, which
according to the late Prof. Cossar Ewart has thrown
off the outer hair coat of the wild sheep and retained
only the under coat, does not cast this under coat :
Merino sheep have been sheared carrying a five-years’
growth of wool.

I would therefore ask the help of other workers in
the elucidation of the two problems basic to the
theory here advanced :

(1) Do the animals carrying a ‘laddered’ under
coat cast this coat yearly, or do they retain the
under coat for life, the life-histories of the animals
being shown on the fibres just as the age and history
of a tree are revealed by the rings from bark to centre ?

(2) Is the ‘ladder’ truly representative of a day’s
growth of the fibre in the case of animals other than
the platypus which show this ladder structure of the
fibre ?

ALDRED F. BARKER.

¢fo Zoological Departiment,
The University,
Melbourne.

The Social Organism

In the last few years science has thrown her
searchlight upon social physics, making amazing
discoveries. She shows that there are laws under-
lying social physics as immutable as those she has
discovered in material physics. This fact compels
the assumption that the evolution of social bodies
follows the pattern of all organisms in an inereasing
specialization of parts with a reeiprocal unification
of structure. This means also that a society in ifs
evolution becomes a social organism. The facts
disclosed by science lead to no other interpreta-
tion.

In our study of natural history which now includes
the history of societies, we find that all beings—
mechanical, vegetal and animal—may be classed in
a serial order ranging from the most simple to the
most complex, and from a motor-car to a social
organism. In the inevitability of this order man
will find he has a sure guide to control his inter-
ference with and to direct his assistance to Nature’s
process of social evolution. Hence the call every-
where heard for the help of science in the work of
social organization.

So long as we ranged social phenomena as a class
apart from physical phenomena, science could not
pass the frontiers of the latter. She had to concentrate
upon improvements in mechanics and chemistry.

One cannot organize a heap of sand. Before a
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body can be organized there must be some binding
element tending to integrate its diverse parts into a
whole. This necessity becomes more evident as
organisms rise in the order of their complexity. In
the long past this binding element was supplied by
the general concept of a superhuman power. To-day
this concept is no longer general. Societies have
been trying to pull themselves together either by a
common defence of material possessions or by a
common defence of personal rights.

But science alone can supply the missing link
between the individual and society. This link is in
the new coneception of the social body as an organism
in process of development.

The supernatural concept of the past had reference
only to the individual, and in its decay it has given
rise to an unrestrained individualism which has
engendered disorganization and disruption instead of
organization and integration.

A modern society is composed of individuals who
are forced to live in association and to maintain
their life by co-operation. This is the new phase and
one pointing directly to the organization of the
maintaining activities in accord with the law of
organic life.

In the absence of scientific direction, we have been
intensifying the specialization of the individual
without any compensating balance in the form of a
common conception such as will induce the highly
specialized individuals to direct their specialized
competence in building up a welfare beyond that of
the individual, but one within which the welfare of
each would be embodied.

In this lack of any integrating influence in the
presence of elements which are in themselves disin-
tegrating, lies the cause of the restiveness and the
antagonisms of the present day in almost every
European nation.

The universal instinct of man is restless in its
search for law and order, and if it find no real law
and order outside his own consciousness, he will
create a fictitious law and order—Bolshevism,
Socialism, and what not.

Here social science, which is the capital science,
together with all the sciences preliminary to this,
from astronomy to physiology, may keep societies
out of the bog into which they are drifting. Never
before has science had such an opportunity of
educating and directing the ecivilities which con-
stitute the civilization of mankind. By insistence
upon the recognition of each body-politic as a social
organism true to type, and by the habit of a concep-
tion which will enlarge the aim of science, industry
and arts, this enlargement of the social functions will
cause a new social structure to arise for their ample
accommodation ; which sociological structure will
follow the pattern of physiological structures.

By the process of evolution millions of unicellular
organisms have been brought into organic integration
to form a multicellular physiological structure—
vegetal, animal or human. By the same process
Nature is incorporating millions of individuals in a
multipersonal organism. This is the positive fact
upon which social science is built.

A. H. MACKMURDO.
Wickham Bishops,
Witham,
Essex.
Jan. 5.
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Energy Changes Accom- Biga S ST
panying Magnetization |
It is generally stated that the heat -
evolved in a hysteresis cyecle is given 10,000 | +200 -
by the expression ﬁd}’ , where I is - 2
=0
the intensity of magnetization of a 3 o ]
ferromagnetic specimen in an effec- 2 :3 3
tive field H, although it is very 2 &/ 3
difficult to provide an adequate proof & 0 y £
of this statement. In recent years <= I / g
several attempts have been made to & E’ - (9
investigate the heat liberated or ab- £ 8 =
sorbed when a ferromagnetic is taken & = 1 a
through the several stages of a single L 2
hysteresis cycle step-by-step. Thus, 10,000 | { —200 ™
Adelsberger! found that the total
quantity of heat liberated by unit
volume of a hard steel in a single 1
complete cycle is equal to that cal- ]
culated from THHQ‘J , and so pro- _200 —10 100 200

vided a proof of what is known as
Warburg’s Law.

Now, while there is little doubt
about the correctness of this law,
there is much uncertainty about the heat changes
accompanying the magnetic changes taking place
when a cycle is described in a step-by-step pro-
cess. This is because the temperature changes
are exceedingly small ; for example, in the very
favourable case of a hard steel, the total rise in
temperature when its magnetism is reversed in an
ordinary laboratory experiment is only about
0:005° C. Consequently, all experiments which have
hitherto been made have relied either upon the use
of multiple thermojunctions electrically insulated
from, but in thermal contact with, a ferromagnetic
rod, or upon the use of multiple specimens, each of
which acted as one metal of a thermocouple, or upon

0
Field (cersteds)
Fig. 2.
Stress 867 kgm./mm.2.

the use of a divided specimen to each portien of
which a thermojunction was attached, the several
thermocouples being connected in series to a sensitive
galvanometer. References to these experiments
will be found in a recent paper by Hardy and
Quimby?®.

We have recently developed in this laboratory a
new and sensitive method which permits the measure-
ment of sudden changes in temperature when some
twenty thermojunctions are connected directly to an
undivided rod about 5 mm. in diameter and 40 em.
long. Incidentally, the method could readily be used
to measure the rate of change of the modulus of
rigidity of a metal with rise in temperature. The
great advantage of our method is

—

10,000 [

Heating

e

%

that it enables us to measure the
thermal changes accompanying mag-
netization processes when the rod is
1 subjected to a steady severe longi-
tudinal stress. In this way we have
heen able to obtain measurements
with a hard-drawn, unannealed nickel
rod, 99-67 per cent pure, the main
impurity being magnesium, kindly
supplied by Dr. L. B. Pfeil, of the
Mond Nickel Company Research and
Development Department, when un-

=
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der tensions of 1-70, 3-72, 5-28, 8:67,
12-1, 21-4 and 31-2 kgm. per sq. mm.

Some of the results are shown in
the accompanying graphs, in which
the curves drawn through the crosses
are the I, H curves, the curves K
represent the energy changes cal-
culated from the I, H curves on the

Intensity of magnetization (gauss)

4 —200

assumption that the expression [ Hdl

is adequate, while the encircled points
are the results of our direct measure-

i
M_______._.—f—'—""_
—200 =100 1] 100
Field (oersteds)
Fig. 1.

ZERO STRESS.

ments. Fig. 1 refers to the un-
stretched nickel rod, and here the
agreement between the calculated
and the measured results is extra-
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ordinarily close. In our view, it is fortuitous, as we
have not found such close agreement with another,
slightly purer, specimen. Fig. 3 refers to the same
rod under the severe stress of 31-2 kgm. per sq. mm.,
and is very interesting because all trace of cooling
on demagnetization has vanished and no reversible
changes of any kind appear. Now, Becker? deduces
that in the case of heavily stretched nickel the
entire magnetization is caused by reversible rota-
tion of Weiss domain vectors which are forced by
the severe tension to set perpendicularly to the
axis of the rod in the absence of a longitudinal
field. Our experiments therefore show that such
processes are unaccompanied by measurable heat
changes. The results of Fig. 2 are for the same
rod loaded to 8:67 kgm. per sq. mm., and repre-
sent a transition stage between those of Figs. 1
and 3.

In conclusion, we wish to direct attention to the
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interpret as being due to the secondary maxima of
the Laue interference function

; 2r N
LI (s e 04, — cos 6
sin 5 ¢ (cos 04 — cos )}
sin? {2;5 . %c(cos 0, — cos B)}

where ¢ is the identity period normal to the ecrystal
surface, N is number of cells in this direction, 0 is
the angle between incident beam and ¢, 0Oy, is the angle
between diffracted beam and ¢. With 6, + 6 = 260,
(interference condition of the crystal surface!), where
6, is the Bragg angle of the reflection plane—which
is perpendicular to the surface—and considering the
smallness of all the angles, this may be written

F;i_n’*{ 2T Ne (6-0,) sin au}

A

: ; (1)
f;inng 2 ¢ (0-0,) sin Bn} :

proof of Warburg’s law, the lack of correspondence LT
between the calculated heat changes and those _3:.h function shows minima for
measured directly in step-by-step alterations of H, o
and the significance of the measurements on nickel 00, — “AH (2)
under severe tension arising from these experiments. : ; D E
1t is hoped to publish a complete description of the where duy is latfice plane distance, D = Ne =
thickness of the crystal, and m is any
10,000 —— = T e +200 integer save 0, + N, ete.
oy 1 However, this explanation based
=il | % on the kinematic diffraction theo:
g / % does not account fully for the deta;?(;
4 = | = of the phenomenon: The distance
& F 1 g between the minima m = + 1 and
2 0 o e % m = — 1 should be twice the dis-
2 i . 2  tance between the minima m and
2 % | Ez m -+ 1, whereas it is almost invari-
= 2 g  ably much smaller than this expected
E E 8 value. Kossel and Méllenstedt, being
- E ] 2 fully aware of this fact, describe it
10,000 - L — 1 —2”’9§ qualitatively in terms of a dispersion
L &  with direction of the wave-length,
| i as found in the dynamical theory of
i : e A e e e e crystal diffraction. It seemed worth
—900 — 100 0 100 200 while to apply directly the formulas
Field (oersteds) given by this theory and, if possible,
Fig. 3. to test them.

Stress 31'2 kgm. /mm.2,

method and the measurements on nickel and several
nickel alloys in the near future,

University College, L. F. BATESs.
Nottingham. J. C. WEsTON.
Dec. 20.

1 Adelsberger, U., Ann. Phys., 83, 184 (1927).
* Hardy, T. C., and Quimby, S. L., Phys. Rev., b4, 217 (1938).
3 Becker, R., and Déring, W., “Ferromagnetismus™, p. 111 (1939).

Diffraction of Convergent Electron Beams

Ix a recent paperl, Kossel and Méllenstedt describe
some beautiful experiments on the diffraction of
convergent electron beams by transmission through
thin crystals. Whereas very thin crystal flakes (or
flakes of not perfectly uniform thickness ?) show the
diffraction pattern of a two-dimensional lattice, the
diffraction spots of mica crystals some 500-1000 A
thick show a fine structure of approximately equi-
distant stripes (Fig. 1) which Kossel and Méllenstedt

The dynamical theory of electron
diffraction by ecrystals has been
given by Bethe?, who, however,

developed it only for the ‘Bragg case’ (reflection
pattern) ; in working out the theory for the ‘Laue
case’ (transmission diagram) along the lines followed
by Ewald and others®, a complete analogy to Ewald’s
Pendellosung is found, as might, of course, be ex-
pected. Neglecting terms of higher order, we find
for the relation between the amplitude e, of the
diffracted e, of the incident beam :

V F]
|Cm| | Vaaa| sing Dk '\/(e-eo)=ain=2ao+’ k’i”' i
= £ a}

10,1  k® 34/ (0-0,)" sin® 20, + | V| /K

where k = f_rr’ where J. is the wave-length of the
or

electron beam, modified by the average ecrystal
potential ; and Vjpy is the strueture factor for the
electron diffraction against the plane hkl.

In contrast to (1) it is seen that the argument of
the sines in (la) can no longer assume the value 0,

its minimum value being P{’k—m . Taking the experi-
mental conditions of Kossel and Méallenstedt,
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D=~ 10*A., » = 0:058 A., this will not exceed = unless
Vg is greater than about 3 volts, which corresponds
to a strong reflection. Minima are thus found at

2
0-0, = & auy A/ _ [Vmual’

where m = 1, 2, 3 . . ete.

With large m or small D, the second term under
the root can be neglected compared to the first,
thus leading to (2), Kossel and Méllenstedt’s formula.
It is easily seen that the dynamical correction term
has the greatest relative influence on the distance
between the first minima on either side of the
maximum at 0,; in the distances between minima
on the same side of 0, the correction terms cancel
to a great extent, in accordance with experiment.

(2a)

Fia. 1.

TRANSMISSION PATTERN FROM MICA WITH CONVERGENT
ELECTRON BEAMS.1

To test (2a), Vpm has been computed from the
anomalous distances* in the diffraction spot on the
left-hand side of Fig. 1, corresponding to the reflection
(060). (In the figure it is seen that the position of
the bands shifts when crossed by a Kikuchi line.
This effect being caused by terms neglected in (2a),
the distances between minima must be measured
outside these rogions )

04p,— \/ [Voso [*
——-——: 1— E—
e o e Tl
where (0m+1 — Om)m—e has, as a rather crude

approximation, been taken from the average value
of the bands 0,—0, and 0,—0,., With D = 900 A.
and A = 0-058, we find

Voeo = 2:3 volts,

On the other hand, Vj; was evaluated from the
known atomic positions in mica, the data of Jackson
and West* for muscovite having been used :

g .
n:aﬂ; :u;uel[i' Zé(Z; — Fide ek
in striking agreement with the value found above.

060 — VOle,
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It is thus shown to be possible to determine
structure factors simply by measuring distances
between minima in the fine structure of a diffraction
spot, without any infensity. measurement. The
applicability in practice of this very remarkable way
of measuring structure factors will be confined to
crystal flakes of sufficiently uniform thickness ; when
D is not sufficiently constant, the position of the
minima will shift within the region of coherence of
the beam, so that the fine structure will disappear.

Carorina H. MACGILLAVRY.

Crystallographic Laboratory,

University, Amsterdam.
Dec. 21.

' Kossel, W., and Méllenstedt, G., Ann, Phys., 36, 113 (1939).

* Bethe, H, A., Ann. Phys,, 87, 55 (1028).

" Ewald, P. P., A?m Phys., 49,1, 117 (1916) ; 54, 519 (1917). v. Laue,
M., Erg. d. exall. I\ramm 10, 133 (If)}]) Kohler, M., dAnn.
Phys., 18 2656 (1933).

4 Jackson, W. W., and West, J., Z. Krist., 76, 211 (1931).

Selective Oxidation of Aluminium
Alloys

IN a recent communication!, S. Dobinski and
M. Niestnchowski state that “an explanation of such
striking facts as the formation of a layer of pure MgO
on the surface of an alloy containing barely one
atom of magnesium for about 3,000 atoms of alum-
inium, chemical arguments are of little help. As a
matter of fact, the heat of oxidation of aluminium
(namely 190) is much greater than that of magnesium
(143) or beryllium (131). ‘Preferential’ oxidation in
the sense of greater chemical affinity of magnesium
or beryllium for oxygen, or reduction of the previously
formed Al,0, by beryllium or magnesium, can thus
scarcely be considered as a probable hypothesis”.

The writers overlook the fact that in this case
must be compared heats of oxidation which are
related to the same amount of oxygen. The heats
of oxidation of magnesium and beryllium mentioned
above must be compared with the heat of oxidation
of aluminium, also related to one atom of oxygen
(namely, 126). The chemical affinity of beryllium
and magnesium for oxygen is thus greater than that
of aluminium, and the preferential oxidation of
magnesium and beryllium is in accordance with the
difference in chemical affinity of the three oxides.

H. BieNrFarr.
N. V. Philips’ Gloeilampenfabrieken,
Eindhoven.
Dec, 22.

! NATURE, 144, 510 (1939).

The Primus Stove at High Altitudes

THE risk of carbon monoxide poisoning from Primus
stoves, discussed by Prof. Yandell Henderson and
Mr. J. McCullough Turner in NaTure of January 20,
was realized at least eighteen years ago. The Mount
Everest party of 1922 was warned about this, on
Prof. Georges Dreyer’s advice. He pointed out how
the danger might be aggravated at high altitudes
owing to oxygen scarcity, and consequently less
complete combustion.
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Further, the late Mr. R. P. Hope has pointed out
that to melt snow quickly a little should be melted
to start with, so as to get some water in the pot
before filling it up with snow. This seems plausible,
because air in contact with the bottom of the pot
must delay heat transmission, and when a pot is
filled with snow to start with, the first water to form
moistens the bulk of the snow rather than settles on
the bottom.

As exploration is at least as popular at high altitudes
as in the Arctic, the factors affecting snow melting
high up may be of equal interest : '

(1) The water vapour from the flame condenses
on the cold bottom of the pot. The pot must be
slightly tilted, so that the water drains away to its
edge. Otherwise it drips on to the burner, decreasing
the efficiency, and at times extinguishing the flame.

(2) The fuel efficiency of the ordinary mountain
cooker, which has a plain wind screen in place of the
annular container of the Nansen type, remains con-
stant up to 15,000 feet, at all events. With the
petrol Primus it is about 60 per cent, as against
80-90 given for the Nansen cooker, the figure of 60
applying to heating of water, and not melting
BNOW.

(3) This particular type of Primus has been used
up to 17,000 feet, but Mr. Rickmers reported that it
then showed signs of not being far below its ceiling.

(4) The paraffin Primus, with roarer burner, fails
at about 22,000 feet, owing to cooling of the vaporizer,
due to the gas having to rise above its level before
it finds enough oxygen for combustion. Shortly
before the War of 1914-18, Dr. Kellas tried to climb
Kamet, and failed to do so largely because he was
relying on this kind of Primus for melting snow.

(6) The ordinary silent burner fails at about
26,000 feet, but when modified by enlargement of
the holes through which air is admitted to the flame,
it continues to funection in vacuum chamber up to
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31,000 feet. As it approaches this level the flame
becomes greatly weakened and enlarged, and clouds.
of blue vapour get detached, and wander upwards in
search of oxygen. This modification was due to:
Dr. G. M. B. Dobson.

(6) The ordinary Primus pump entirely fails high
up, and starts to do so comparatively low down. The:
safety device against excessive pressure in the con-
tainer is the large clearance given to the pump barrel,
combined with a spring-controlled delivery valve
which only opens under a pressure of about two
atmospheres. At 15,000 feet air is taken in at about
half an atmosphere. It has then to be compressed
to about two atmospheres above container pressure
before it starts to pass the delivery valve, and the
valve closes as soon as the pressure in the clearance
space falls to that amount. At higher altitude the
pressure may fail to attain the intensity requisite to-
open the valve. The solution is the substitution of a
large nut, specially shaped to fill the clearance
space, for the small one at the end of the pump
rod.

(7) The rate of combustion with fuels not burnt
under pressure rapidly decreases with altitude. Thus,
comparative tests made in 1927 at 15,000 feet on
Monte Rosa and at sea-level, showed that Meta took
twice as long to burn in the Meta Co.’s burner at
the former level. With methylated in Messrs. Falk
Stadelmann’s Ideal burner there was a 22 per cent
increase in time. As speed is an important factor
when wanting a drink, and thirst is much increased
with altitude, there is an advantage in the Primus,
in that the rate of fuel consumption is independent of
altitude, at all events up to 15,000 feet, and presum-
ably above.

P. J. H. Unna.

4 Deans’ Yard,

London, S.W.1.

Jan. 23.

Points from Foregoing Letters

J. C. Mottram finds that long exposure of Para-
mecium to the tumour-producing hydrocarbon 3 : 4-
benzpyrene results in the production of a few
abnormal individuals. If these are picked out and
cultured in normal medium, populations of cells
result, presenting wide morphological variation from
apparently normal through varying degrees of ab-
normality to multicellular monsters. This state of
abnormality was retained during reproduction
through many generations. These populations
resemble in many respects the assemblage of cells
forming a eancerous tumour, where also wide morpho-
logical variation is found.

J. R. Loofbourow and Sister Cecilia Marie Dwyer,
in continuing their investigations of the proliferation-
promoting intercellular wound hormones produced by
cells injured by various means, give evidence suggesting
that disintegration of dead cells cannot aceount com-
pletely for these proliferation-promoting substances.
Further support is given for the hypothesis that one
response to injury of cells takes the form of release
of proliferation-promoting substances into the sur-
rounding medium.

A, F. Barker shows that the medulla of wool fibre
on treatment with caustic potash breaks up into short
lengths, each possibly representing a day’s growth.
Further work on the fibre of the under coat of the
platypus shows this to have a ladder structure, each
division representing about a day’s growth. These
observations raise further queries that need answering.

L. F. Bates and J. C. Weston describe measure-
ments of the thermal changes accompanying the
magnetization of a nickel rod in a step-by-step
hysteresis cycle, when the rod is unstretched and
also when it is under severe longitudinal tension.
The measurements provide an excellent proof of
Warburg’s law, and show that 90° rotations of the
Weiss domain vectors are not accompanied by
measurable heat changes.

The fine structure of diffraction spots obtained
from mica with convergent electron beams is ex-
plained by Carolina H. MacGillavry on the basis of
the dynamical diffraction theory. From the distances
between successive minima the structure factor of
the reflecting lattice plane can be computed in a very
simple way.
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RESEARCH ITEMS

Nomad Gypsies of Hungary

BirTH, marriage, death, are the central incidents
of gypsy life in the Sarrét of Hungary, as described
by Istvan Nagy of Budapest (J. Gypsy Lore Soc.,
Ser. 3, 19, 1-2; 1940). The Sarrét, a territory of
mighty morasses at the eastern end of the great
Hungarian plain, which did not begin to be drained
until the middle of the nineteenth century, was
peculiarly adapted to their nomadic life ; but social
and economic circumstances forced them to settle in
the villages at the beginning of the present century.
Some still tend, however, to move from village to
village. The Nomad or Tent gypsies were divided
into tribes (now obsolete) and clans, with a head of
the tribe and head of the clan, offices which have
become mere titles without power. The names of
the clans are derived from trades or from famous
forebears, for example, the Kolompdra clan (bell-
founders) and the Simonado clan, so called from a
famous ancestor. Some names are totemic, as the
Makara or ‘fish’ family and the Tsarneityi or ‘fowl’
family. Kach clan had its specific trade and char-
acteristics. The Patrinara clan are horse dealers, a
distinguished, proud people of deservedly high repute.
The gypsies are very prolific. Ten to twelve children
in a family are quite common and sometimes there
may be so many as sixteen or eighteen. Marriage is
by elopement ; consent of the parents is given and
the marriage feast held after the return from the
unofficial honeymoon. It may also be a child marriage
contracted by the parents, when the two fathers
enter into a binding contract kneeling before a lighted
candle. The bridegroom, often not six years old,
leads the bride, aged about four years, to his father’s
house and they grow up together. Formerly, marriage
was matrilocal, the man sometfimes even changing
his name, but now marriage is patrilocal, owing to
the influence of Hungarian laws. Divorce was easy,
and no great importance was attached to virginity.
The death ritual shows the double influence of the
desire to be free of the dead person and his spirit,
and the celebration of a joyous occasion. Hence on
one side the dedication of personal possessions
and gifts to the dead, on the other the wake or
funeral feast at which the young people are permitted
considerable sexual freedom.

Cultural Change Among Shoshoni Indians

TeE importance of human ecology among hunting
and gathering peoples is emphasized by Julian H.
Steward in a study of changes in Shoshonian Indian
culture in the western United States (Sci. Monthly,
49, 6 ; December 1939). When Frémont crossed the
Rocky Mountains in 1843 he recorded that the
Indians of the semi-arid deserts exemplified humanity
in its lowest form and its most elementary state.
These Indians were Western Shoshoni, Northern
Paiute and Southern Paiute, who lived as typical food-
gatherers, “dispersed in single families, without fire-
arms ; eating seeds and insects; digging roots”.
The mode of life of the Northern Shoshoni of eastern
Idaho and western Wyoming, however, was in marked
contrast, They were organized in large bands,
hunted bison and fought their traditional enemies,

the Blackfoot and Arapaho. This difference was
brought about by an interaction of culture and
environment which can be traced for over a thousand
years. The Northern Shoshoni acquired the tech-
niques for procuring food which made life possible
in their environment, while the acquisition of the
horse enabled them to exploit it to the full. Owing
to the enlarged facilities in transport, food could be
concentrated at a central point ; and hence it was
no longer necessary to live in small isolated family
groups. Tribal groups were formed under chiefs or
leaders, whose individual reputation might lead to
the aggregation of large but not necessarily stable or
long-enduring bands. Communal hunting expeditions
with or without a hunting ‘shaman’, according to
the nature of the game, were organized on a large
scale and extending to considerable distances ; while
warlike activities for material gain or fame were
practised. There was a no less fundamental change
in material culture. Not only did they adopt arms
and weapons suitable for warfare and hunting, but
also the skin #ipi took the place of the brush and pole
shelter, and basketry for containers and utensils was
replaced by rawhide, while their clothing was of
dressed skins.

Bantu Lexicography

In view of encouragement now being given to the
development of a literature in certain of the Bantu
languages, it is essential, the Rev. C. M. Doke
has pointed out, that serious thought should be
given to the provision of adequate linguistic studies
including dictionaries (Secientia, 34, 1; 1940). After
a review of existing material, the following principles
of Bantu lexicography are suggested as among the
essentials. (1) Alphabetical entry under the stem,
without the prefix. (2) Derivative words should not
have a separate entry, unless they have a special
meaning not deducible from the plain function of
their derivative formation. (3) Indications of the
tone should be given, so far as possible, in all entries
for those languages in which intonation is a significant
feature. (4) Indication of the vowel-length should
be given, especially in those Central Bantu languages
where it is a semantic feature. (5) Phone wvalues
should be indicated where orthography is insufficient.
(6) Idiomatic illustrations of the use of words should
be included—of the utmost importance in any
scientific dictionary. (7) Where dialectal variants
are included the place of origin should be indicated.
(8) Cognizance should be taken of a changing
vocabulary. (9) Etymological and comparative
material should be included so far as it can be
afforded.

Orchis Tubercles

Stupy of the development of the tubercle of Orchis
mascula I (B. C. Sharman, J. Linn. Soc., 52 ; 1939)
directs attention again to the peculiar capacity for
growth possessed by localized parts of leaves and
internodes in certain monocotyledons. In Orchis the
uppermost axillary bud is carried away from the
parent axis by the extension of the first two scale
leaves of the axillary bud to form the sinker tube.
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This extending tube includes, on the side next the
parent, axial tissues of the region of bud insertion.
This construction is supported by anatomy, since the
vascular strands of the foliar structures enclosing the
tubercle bud run up the adaxial side of the sinker
tube to connect with the wvascular system of the
parent axis. The main storage region of the tubercle
is of the nature of a root, but is peculiar in being
polystelic. This peculiarity is evidently associated
with food storage, since after the period of swelling
the distal part becomes monostelic. The tuberization
of the bud is controlled by food supplies and may also
be affected by fungal infection. The droppers of
tulips are very similar but usually undergo greater
extension and show less evidence of food storage.

Calculation of Linkage

Tue estimation of the crossing-over wvalue is
efficiently determined by the method of the product
ratio (Fisher and Balmukand, 1928). To save much
caleulation of the ratio of the products of the cross-
over classes to the products of the non-crossover
classes in the F,, W. L. Stevens (J. Glen., 39, 171-
180 ; 1939) has provided tables for direct interpola-
tion, from which the crossing-over value, accurate to
the fifth decimal, may be obtained, together with the
variance of the crossing-over value.

Mineral Deposits of the Murchison Range

In the eastern Transvaal a belt of basement rocks
stretches from the escarpment in the west to the
Kruger National Park in the east. Certain quartzites
in this belt form a series of hill-ranges to which the
name ‘Murchison Range’ is given. In a memoir of
the Geological Survey of South Africa just published
(No. 36, 1939, pp. 163 and coloured geological map)
the mineral deposits of the belt are described by
van Eeden, Kent, Brandt and Partridge. An igneous
complex, hitherto unsuspected, is described as con-
sisting of hornblende-granite and a variety of gabbroic
types. The remainder of the Murchison rocks are
shown to be intensely altered acid and basic lavas
with an intercalated group of sediments in which
oceur the quartzites and quartz-schists that have
determined the topography and controlled the
mineralization of the belt. The whole schist belt,
including the igneous complex, is invaded by the
surrounding ‘Old’ granite, and the gold-bearing
sulphide deposits of the belt are ascribed to hydro-
thermal processes related to the granite. The mineral-
ization is predominantly of the arsenopyrite-pyrite-
pyrrhotite type, except along a erush-zone, thirty-two
miles long, known as the ‘Antimony line’. Here,
in addition to the normal minerals, a later suite of
antimony minerals is also present. A number of
minerals, of which emeralds are the most important,
are associated with pegmatites. The emeralds occur
in biotite-schists adjacent to pegmatites. Among the
later rocks attention is directed to the exceptional
abundance of dolerite dykes of Karroo age which
cut the granite and schist belt and oceur in two
well-defined sets, one parallel to the range (N. 55° E.),
the other trending N. 30° K.

Seismological Data from India

THE recently inaugurated quarterly seismological
bulletin of the Government of India Meteorological
Department has just been received for the quarter
October—December 1938. It has been published
under the direction of Dr. S. K. Banerji and consists

NATURE

193

of the interpretations of seismograms obtained at
Agra, Bombay, C(Calcutta, Colombo, Dehra Dun,
Hyderabad and Kodaikanal, all collected at Bombay,
together with non-instrumental reports collected from
voluntary observers by the meteorologist at Poona.
The following numbers of earthquakes were regis-
tered : Agra 133, Colaba (Bombay) 103, Alipore
(Caleutta) 115, Colombo 71, Dehra Dun 32, Nizamiah
Observatory (Hyderabad) 72, and Kodaikanal 76.
These numbers are probably not altogether indicative
of the seismicity of the areas adjacent to the ob-
servatories named on account of the variation of the
registering equipment. Eleven earthquakes between
the intensities 4 and 6 (Rossi—Forel scale) were
recorded by the observers, those of greatest intensity
being one at Gauhati, two at Dibrugarh and one at
Kalat.

Tsunamis

Tais is the subject of a paper by B. Gutenberg
(Bull. Seis. Soc. Amer., 29, No. 4, 517-526 ; October
1939) who cites eighteen publications including some
due to F. Montessus de Ballore, C. Davison and A.
Imamura, and exhibits some original work of his
own on the Atacama earthquake of November 11,
1922, in support of his hypothesis. This is that
tsunamis (‘tidal waves’, ‘maremotos’) may be pro-
duced by submarine voleanic eruptions, submarine
slides started by earthquakes, submarine faulting and
atmospheric conditions. At least some of the largest
tsunamis have been produced by submarine slides,
with earthquake waves as a trigger force. The macro-
seismie and mieroseismic data of the Atacama earth-
quake of November 11, 1922, indicate that the fault
movement occurred inland ; the tsunamis originated
from a submarine slide near a relatively feebly shaken
stretch of the coast where the surface slopes steeply
to a considerable depth. On gently sloping coasts,
such as those of California, large tsunamis are rare
and the relatively small tsunamis there are probably
produced by faulting at the bottom of the ocean.

Hydrolysis of Proteins by Pepsin

LieaT on the mechanism of hydrolysis of egg
albumin by pepsin has been shed by A. Tiselius and
I.-B. Eriksson-Quensel (Biochem. J., 33, 1752 ; 1939)
using electrophoresis, sedimentation and diffusion
methods. A digestion mixture does not contain a
number of products of continuously varying size and
other properties but instead contains only unchanged
large molecules and fully digested end products of
molecular weight 1080. Pepsin is therefore assumed
to attack one after the other of the protein molecules,
breaking them down immediately to low molecular
weight split produets.

Formation of Urea

TuE accepted theories accounting for the forma-
tion of urea in the organism, namely, (1) the eyclic
reaction from ornithine via ecitrulline and arginine
to urea and thus back to ornithine, and (2) urea
from glutamine and ammonia, are linked up by S. J.
Bach (Biochem. J., 33, 1833 ; 1939) who, from results
of experiments on liver by the tissue slice technique,
puts forward two other possible mechanisms. These
are : (3) urea synthesis from citrulline by oxidative
hydrolysis ; and (4) the possible oxidative conversion
of ornithine and citrulline into glutamic acid and
then glutamine and finally urea by the action of
ammonia.



194

LONG-DISTANCE

URING the earliest years of the development of
radio broadeasting in (reat Britain, efforts
were made to restrict the area over which reception
was necessary, in order to build up a service giving
speech and musie reproduction of the highest quality.
It was with this object in mind that the regional
scheme of broadcasting stations was developed. The
country was divided up into sections or regions, each
of which was served by two transmitters, one pro-
viding the national programme and the other a local
or regional programme. In this way the majority of
listeners were provided with two programmes
emanating from a broadcasting station within about
one hundred miles, which was considered to be the
limiting range at which a reliable service could be
obtained free from interference or fading.

The possibilities of long-distance broadecasting on a
considerable scale were not generally admitted until
about 1932 ; but since then, many millions of pounds
have been spent by the several countries which have
decided to establish wireless stations for this purpose.
A review of the general development of such long-
distance broadcasting was given by Sir Noel Ash-
bridge, Controller of Engineering of the British
Broadcasting Corporation. in a Friday evening dis-
course at the Royal Institution on January 26.

After summarizing very briefly the main facts
accompanying the development of radio communica-
tion over hundreds and thousands of miles, Sir Noel
pointed out that the short wave-lengths in the region
of fifty metres offer the best possibilities of covering
long distances, by reason of the comparative ease
with which such radio waves travel through the
ionosphere. There are, however, many disadvantages
and complications with short-wave transmission, which
are not encountered in the use of medium waves over
moderate distances. For example, in order to attain
anything in the nature of a reliable service, it is
practically necessary to choose a special wave-length
for each transmission, depending upon the geo-
graphical location of the sending and receiving
stations, the time of day and season of year and the
degree of sunspot activity on the surface of the sun.

Two advantages of the use of short wave-lengths
are, first, that much less power is required to cover
a given distance on account of the comparative ease
of transmission through the ionosphere ; and secondly,
it is practicable to design antenna arrays and re-
flectors so as to concentrate the radiated energy into
a sector or zone in the desired direction. The differ-
ence in local time must be taken into account when
considering the areas where reception is required, so
that it is not normally necessary to transmit in all
directions simultaneously.

It will thus be realized that the only really prac-
ticable means of giving a broadcasting service to any
distant continent is by means of short-wave trans-
mitters using directional aerials, so designed as to
cover by zones the countries to be served. These
zones can then be supplied with programmes
simultaneously, by using several transmitters to-
gether, or successively for shorter periods, using one
or more transmitters which can be changed over
from one directional aerial system to another at suit-
able times. Provision must also be made for changes
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of wave-length to conform to the varying conditions
of light and darkness, season and state of solar
activity. It will be realized that in order to arrange
for reception during the evening in all parts of the
Empire, it is necessary to transmit almost con-
tinuously throughout the twenty-four hours.

After experimenting with a single transmitter as
far back as 1927, the Daventry short-wave station
was opened for service in December 1932, with two
transmitters of 10-15 kilowatts in power, and five
antenna systems directed towards Australia, India,”
South Africa, West Africa and (Canada respectively.
The width of beam varied with the direction of trans-
mission, and provision was made for the necessary
changes of wave-length in each case.

In order to develop the service to the greatest
extent possible, systematic experimental work was
conducted by the B.B.C. with the view of improving
the aerial systems, and in addition the co-operation
of manufacturers was obtained to develop transmitters
of considerably higher power than any hitherto avail-
able for short-wave radio communication. The first
improvement included the substitution of horizontal
aerials for the vertical dipoles previously used, and
also the arrangement of the whole antenna system
with its reflector to project the radiation at a small
angle above the horizontal so as to give the efficient
reflection from the ionospbere in the desired direc-
tion.

At the Daventry station, as it existed before the
War, about thirty separate antenna arrays were
provided, supported from twelve masts 500 ft.
to 150 ft. in height, the whole covering a site area of
about 160 acres. Additional transmitters with out-
puts varying from 50 to 100 kilowatts were also
installed, and facilities are available for further
additions. During this expansion and development.
the introduction of foreign language broadecasting
changed the character of the service somewhat, in so
far as it became necessary to cater for world coverage
instead of British Empire coverage only.

As a result of improvements on the above lines, a
broadcasting service has been established on a perm-
anent basis, giving large numbers of people great
benefit by direct listening on short-wave broadecasting
receivers. In addition, however, the efficiency of the
service has been increased in many colonies by the
establishment of local relaying facilities, in which the
signals from England are received on a high quality
and somewhat elaborate central receiver, and relayed
either by a separate medium wave broadecasting
transmitter, or by line to subscribers connected to a
central exchange.

From the engineering point of view, the main
development described in Sir Noel’s discourse has
taken place in the astonishingly short period of five
yvears. It has been based on many years research by
some of the world’s most eminent scientific workers,
followed by much patient work by engineers ; and it
is a matter of regret that temporarily many of the
short-wave broadcasting services of the world have
been directed to matters of international politics
rather than to entertainment and the more peaceful
type of informative programme for which they were
intended. R. L. 8-R.
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A NOTABLE METEOR

N March 24, 1935, a bright meteor fell through
the atmosphere, in a direction apparently not
far from the vertical, over the Cheviots in North-
umberland, about twenty miles south of Berwick.
The day was a Sunday and at the time, about 7 p.m.
(G.M.T.), night was beginning to fall over England.
Probably because the sky was still too light, the
meteor seems to have almost escaped notice in
England : one observation is reported from Scar-
borough, and several adults and children saw it
_ from Oldham, falling down as a vivid shooting star
with a flaming tail. From Holland, Denmark and
southern Norway, however, where the twilight was
almost ended, many observers saw either the meteor
itself, or the bright train which it left behind it ;
this persisted for 20-30 minutes. Prof. C. Stormer
(Astrophysica Norvegica, b, 117-138 ; 1939), natur-
ally with much help from others, has collected and
discussed the observations, in order to determine the
location of the meteor flight, and the height and other
particulars concerning its train. At first, of course,
the train was straight, but it gradually became very
deformed ; this was possibly partly on account of
its sinking downwards, but mainly because of air
currents, almost horizontal, but evidently varying
very much in direction at different heights along the
original train. The rare cases, such as this, of per-
sistent luminous trains of large meteors, provide one
of our chief sources of information concerning the
velocity and direction of the wind in the atmosphere
above 70 km., the other sources being the still rarer
luminous night clouds, and the infrequent remains
of polar auroras.

The most definite data obtained by Prof. Stérmer
for the meteor of March 24, 1935, were provided from
a photograph of the train, already much distorted,
taken at Grouw, in Friesland, at about 7.10 p.m.,
and three pastel sketches (in colours) of the dis-
torted train, made at 7.0, 7.10 and 7.20 p.m.;

these were made from a house in Stavanger, Norway.
These sketches and the photograph were of special
value because they showed an indented skyline
(landscape or buildings) which enabled the azimuth
of the meteor from Stavanger and Grouw to be
determined afterwards (though with considerable
labour). Other photographs showed the train as a
spectacle, but contained no means of determining its
azimuth so definitely.

The points Stavanger and Grouw together with
the meteor train itself made an almost equilateral
triangle of approximately 400 miles side. Yet from
that distance the twisted trail as seen from Stavanger
shone against the sky background with sharp out-
lines, and had the same colour and intensity as the
moon. The light was steady, like electric light, and
did not at all resemble the northern lights. It became
increasingly distorted and at the same time it
broadened and faded. By 7.30 p.m. (G.M.T.) it had
entirely disappeared. It seemed to remain in the
same spot all the time.

Prof. Stérmer found that the top and bottom of
the train were respectively about 60 and 50 miles
above the ground, and that until about 7.30 p.m. it
lay above the earth’s shadow, so that it was illum-
inated by the sunlight; he concludes that the
intense yellow colour of the train was due to this
illumination.

As regards the meteor itself. it appears to have
descended to a height of about 40 miles or less, and
finally exploded with an intensely white light : the
lowest part of its trail disappeared almost instan-
taneously. The meteor was said to have moved
slowly like a rocket, its time of passage being about
5 seconds. As regards the colour of the train, one
report gives it as fiery-red, another as red-yellow,

Prof. Stérmer’s discussion of this meteor and
train is illustrated by plates showing the sketches
and photographs.

ANCIENT WALL-PAINTING IN SOUTHERN INDIA

N investigation has been conducted by 8.
& Paramasivan, archsological chemist of the
Government Museum, Madras, with the wview of
determining the technical methods employed in the
wall paintings of the Kailasanatha and Vaikuntha-
perumal temples of Conjeevaram, the ancient Pallava
capital, and in the Bagh caves of the Vindhya Hills,
Gwalior State. The last named paintings, though
much mutilated and stained, still constitute “‘a price-
less treasure comparable to those at Ajanta’ (Proc.
Ind. Acad. Sei., 10, Section A, No. 2; 1939. See also
Narure, 142, 757 and 143, 554).

KAILASANATHA AND VAIKUNTHAPERUMAL TEMPLE
PAINTINGS

The Kailasanatha paintings date from the seventh—
eighth centuries A.p., and are on the inner walls of

narrow cells lining the outer courtyard, depicting
scenes from Hindu mythology. Those of the Vai-
kunthaperumal temple, erected by Nandivarman II
(A.p. 725-790), probably date from the eighth-ninth
century. They have all disappeared with the ex-
ception of a single head ; but there are traces of
paint everywhere.

The Pallava paintings are of the classical or Ajanta
style of Hindu art. The subjects of the investigation -
were the carrier, the ground, the pigments and the
binding medium. ;

Carrier. The inner walls serving as the mechanical
foundation of the paintings directly supporting the
ground are of sandstone, the rough surface holding
the plaster fast.

Ground. Microsections showed two lines of cleavage
separating three layers, (1) rough plaster, (2) fine
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plaster, (3) paint. Though paint and fine plaster
could be separated with a sharp pin, no separation
could be effected between fine and rough plaster.
The respective thicknesses were: painted stucco,
2:1-4-7 mm. ; rough plaster, 1-5-4:1 mm.; fine
. plaster, 0-3 mm. ; paint, 0-3 mm.

By analysis it was determined that the fine plaster
is a lime-wash, while the rough plaster is composed
of lime and sand, the latter serving merely as inert
material. A pure rich lime having no hydraulic
properties has been used. No organic binding
material, gum or glue, had been added. The strong
binding of the two layers indicated that the lime-wash
had been laid on while the rough plaster was still
wet.

Pigments. These were yellow ochre, red ochre,
terre verte, carbon, lime—the limited number being
due probably to the desirability of avoiding pig-
ments containing alkalis, and secondly, the limitations
of local supply.

Binding Mediwm. There was no water-soluble
binding medium nor drying oil, glue, albumin or
casein in the paint. The technique is one of lime
medium, but owing to the nature of the pigment,
gum had been added to the black.

THE BacH CAVES

Owing to the weight of the superimposed band of
claystone, the walls of the sandstone caves, once com-
pletely covered with paintings, have erumbled badly.
Percolating moisture has also damaged the paintings.
They probably date from the early seventh century
A.D. Like the Ajanta paintings they belong to the
Golden Age of Indian classical art.

Carrier. The sandstone walls were left rough to
hold the plaster wall ; but the percolation of water
has softened the plaster, while the white efflorescence
on several of the paintings indicates the presence
of gypsum, sodium sulphate, magnesium sulphate,
etec. This efflorescence is not due to salts in the
plaster, as is clearly indicated by analysis.

Ground. Three forms of plaster were used : a deep
red ferruginous earth, a light red ferruginous earth,
and a rough plaster of lime. Microsections here
revealed three lines of cleavage in the earth stuccoes,
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and two in the lime, indicating four and three layers
respectively. They were composed of paint, a white
material serving as fine plaster, and two layers of
rough plaster in the earth stucco, but one only in the
lime stucco. The thicknesses were as follows. Earth
stuccoes : rough plaster (1) 6:8-19-9 mm., (2)
1-0 mm. ; fine plaster, 0-1 mm.; paint, 0-1 mm. ;
lime stucco: rough plaster, 3:4-6-5 mm.; fine
plaster,.0-2 mm. ; paint, 0-2 mm. The earth stuccoes
are very much thicker than those of lime, while the
paint film in the latter is twice as thick as that on
the earth stucco and shows a certain lack of delicacy
in the handling of the brush. It is probable, there-
fore, that the lime stucco does not belong to the
palmy days of Bagh, or that the paintings on lime
and earth stuccoes were the work of different groups
of artists.

The fine plaster was a mixture of lime and calcium
sulphate which had been applied to the surface of
the rough plaster to serve as a fine plaster ; buf in
the lime stucco the fine plaster showed no trace of
calcium sulphate.

Thus the ground was prepared from naturally
occurring ferruginous earth, or of artificially prepared
lime plaster. The principal components of the earth
plaster are silica, iron, alumina and lime, while of
the lime plaster they are lime and silica. The plasters,
in addition to their natural binding qualities, have
been reinforced by wvegetable fibres in the lime
plaster in considerable quantities.

Pigments. The following pigments were identified :
yellow ochre, red ochre, terre verte, lapis lazuli,
carbon, lime. The colour scale is limited and evidently
conditioned by local supplies.

Binding mediwm. No gum could be extracted by
water, nor was the presence of any vehicle or organic
binding medium in the paint film detected by various
tests applied ; but acid green indicated the presence
of glue. Thus a tempera technique had been em-
ployed ; but on all the paintings on plaster collected,
treatment with hydrochloric acid gave a character-
istic calcium reaction indicating a lime medium
technique, and not a true fresco technique. The
black paint gave the usual stain for glue to acid
green.

THE BRITISH PHARMACOPEIA

PrROPOSED INNOVATIONS

MPORTANT changes in the “British Pharma-
copesia’ are foreshadowed by reports of com-
mittees, appointed by the Pharmacopeeia Commission,
which have now been published by authority of
the General Medical Council and are obtainable
at the offices of the Council, 44 Hallam Street,
London, W.1.
The most striking of the recommendations of the
Advisory Committee in Pharmacy and Pharmacognosy
are those which propose the inclusion in the next
“Pharmacopeeia’’, due to appear in 1941, of a large
number of formule for medicinal preparations. These
are quite distinet from the galenical products, such as
tinctures, extracts and infusions of vegetable drugs,
which always occupy an important part of pharm-
acopaeias and from which medical practitioners build
up their prescriptions. The object of the inclusion of

these formule is to furnish medical practitioners with
a choice of ready-made prescriptions which have been
tested by laboratory and clinical experience. Pre-
scriptions are included for compound digitalis pills,
compound bismuth powder, cod liver oil emulsion,
methyl salicylate liniment, calamine lotion, tannic
acid jelly, acriflavine lotion and calcium gluconate
injection, among some thirty proposed new mono-
graphs of the character of ready-to-use medicines.
It is understood that the Pharmacopceia Commission
regards this innovation favourably, and there is no
doubt that it is one which would be welcomed by
the large body of general practitioners. The inclusion
of these recipes in the “Pharmacopceia” would set
up official standards with which the preparations
would have to comply ; thus a doctor prescribing,
say, “Pulv. Bismuthi Co. B.P.”, would have the
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satisfaction of knowing that the medicine supplied
to his patient would be the same, wherever it was
dispensed.

The Committee which was appointed to advise
the Pharmacopceia Commission on the standardiza-
tion of tablets has not as yet reached conclusions.
Its report states that the possibility of defining tablets
in the “British Pharmacopeeia’” has been explored
and the general principles to be adopted have been
worked out, but while good progress has been made
towards the establishment of standards for com-
position, size and weight of a range of tablets in
frequent use and the question of a test for disintegra-
tion has been investigated, further research is
necessary before definite recommendations can be
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made. It is hoped, and expected, that an acceptable
test for the rate of disintegration of tablets will be
forthcoming before the next ‘‘Pharmacopceia’” goes
to press ; the need for one was clearly shown in papers
read at the last meeting of the British Pharmaceutical
Conference.

A curious recommendation is made to the Pharm-
acopeeia Commission by the Committee on Pharmacy
and Pharmacognosy as a test for the pungency of
tineture of capsicum. It is that 3 millilitres of a
solution of stated dilution ‘‘swallowed all at once
produces a distinet sensation of pungency in the
throats of at least two out of three individuals”.
Possibly the criticism will be made that this is more
like a test for throats than a test for capsicum.

PETROLOGY OF EAST GREENLAND
By Dr. L. HAWKES

BEDFORD COLLEGE, LONDON

HIRTY years ago it might have been thought
that the main forms of intrusive bodies in the
North Atlantic Tertiary volcanic province were
known. Then came the discovery by the Geological
Survey of the cone-sheet and ring-dyke complexes,
and now in a part of East Greenland very difficult
of access Mr. L. R. Wager has had the good fortune
to find, and, in association with Dr. W, A. Deer,
the pluck and persistence to investigate, an intrusive
mass which in form, composition and internal
structure is unlike any hitherto known in the province.
The work in the field and laboratory has been very
thorough, and the results are now presented in a
handsomely produced memoir which will be of
absorbing interest to students of igneous rocks and
doubtless a basis of lively discussion among them¥*.
The Skaergaard intrusive is finely exposed in a
mountainous region, but as is so commonly the case
with large intrusives, the original rock cover has been
removed by erosion and the base is not seen. The
mass narrows downwards and the 2,700 metres of
its exposed thickness is interpreted as the upper part
of an inverted cone some seven kilometres in diameter
at its base and tilted 40° from the vertical—it belongs
to the class of ‘funnel intrusions’. The pre-existing
rock displaced by the intrusion must have been
forced upwards, and that without appreciable disturb-
ance of the neighbouring rock. The authors suggest
that the expulsion of this huge mass was a sudden
act, and that the cover was shattered by expanding
gases and strewn far and wide. Rather mysterious
is the way in which an extensive gabbro sill, believed
to have been enclosed within the cover, has become
disembodied, to lie within the intrusive. Whatever
the mechanism of emplacement, there came into
being within the upper part of the earth’s crust a
volume of magma enclosed—to use Prof. Tilley's apt
phrase—in a gigantic natural closed crucible, and
the cooling of this perhaps unusually fluid melt pro-
ceeding under tranquil conditions has provided a
remarkable demonstration of the course of differentia-
tion in a basic magma. |
Solidification first took place at the sides and top
of the ‘crucible’ and then, more slowly, crystallization

* (teological Investigations in Bast Greenland, Part 3. The Petrologs
of the Skaergaard Intrusion, Kangerdlugssuag, East Greenland. By
L. R. Wager and W. A, Deer. Meddelelser om Gronland, 105, Nr. 4.

continued in the main mass within to give a series of
rock layers likened to a pile of saucers, many of the
layers being distinguished by a preponderance of dark
minerals at their bases. This layering is so prominent
that on first seeing the Skaergaard region from a ship,
Mr. Wager surmised the rocks to be massively bedded
sandstones. Any hypothesis of successive intrusion
seems to be ruled out., and the solid mass is believed
to have grown from below upwards, largely by
accumulation of erystals carried down by convection
currents. This postulated upward course of solidifica-
tion is strongly supported by the nature of the
minerals : with increasing height in the intrusive, the
olivines, pyroxenes and felspars show a gradual passage
from higher to lower temperature species.

The original magma, as deduced from the chilled
border rocks, was of basaltic composition, and very
little change in silica content is shown by the majority
of the successive rocks formed, but they become
unusually rich in ferrous iron, and ferro-gabbros are
described composed essentially of pyroxene, plagio-
clase, fayalite and some quartz. Then finally and
abruptly a relatively small amount of acid granophyre
resulted. Notwithstanding the extreme rarity in the
earth’s crust of rocks of ferro-gabbro composition,
the authors hold that the course of differentiation
here followed is the normal one for a basic magma.
But the ‘erucible’ was not a platinum one. Its lower
part was of acid gneiss. and the magma has reacted
with inclusions of granophyre. These inclusions are
considered to be altered gneiss, although—somewhat
strangely perhaps—the passage of gneiss to grano-
phyre seems not to have been observed either in
the wall rocks or in the inclusions. To this ‘contam-
ination’ of the magma the emergence of part at least
of the final acid granophyre differentiate is ascribed,
and the authors subscribe to the view, now steadily
gaining ground, that the normal calc-alkaline series
of igneous rocks is not derived from the straight-
forward differentiation of a basic magma but results
from the incorporation within that magma of acidic
material. If this is accepted, the large granophyre
intrusions of Skye and elsewhere in the province must
owe their origin to the fusion of acid gneiss or crustal
sialic rocks of like composition : this, however, is
still a controversial matter.
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Catching Cold

Pror. Symes THoMmPsow, Gresham professor of
medicine, in one of his Gresham lectures discussed
the cause of the common cold. After describing the
cavities concerned, he pointed out that ‘‘the ordinary
cold is simply, in the first instance, congestion of the
warm, moist, blood-charged membrane, which lines
all these cavities and is continuous throughout the
geries of them. . This congestion is apt to pass
on, under unfavourable circumstances, to inflamma-
tion, and to consequent derangement of structure.
The congestion merely means that more blood is
thrust upon, and retained in, the minute channels
and vessels of the membrane, than those channels
can healthily accommodate. The first cause of this
forced engorgement is that cold is extensively applied
to the internal skin, which then, under the con-
stringing and contracting influence, drives its own
blood out, partly into these surcharged tracts of
mucous membrane. The injurious effect known as
‘cold’ is now sure to be realised if this external chill
is experienced when the general system is weakened
by exhaustion.”

Once a cold has been “caught’”, Prof. Thompson
says that vigorous circulation of the blood in the
skin should be restored, preferably by a Turkish
bath, “‘reinforced by the administration of stimu-
lants, first and foremost amongst which stands con-
centrated food. Indeed, the Professor’s pet stimulant
seems to be “Whitehead’s Solid Essence of Beef’, . . .
This preparation differs from Liebig’s Extract of
Meat chiefly in containing the gelatinous as well as
the fibrinous constituents of the flesh. . . . The

Gresham professor scattered the little round cakes, .

out of neat half-pound cases, liberally to his audience,
recommending them to begin at once to fortify them-
selves against the inclement atmospheric influences”.

Deep Mining for Coal

Mr. Epwarp Hurrn, F.R.S., director of the
Geological Survey of Ireland, read a paper before the
Royal Society on the temperature of the strata taken
during the sinking of the Rose Bridge Colliery, Wigan,
in 1868-69. This mine was 808 yards deep, ‘“is the
deepest in the world” and the temperature at the
bottom was 934°. It may be regarded, it is said, as an
experiment towards a solution of the question of very
deep mining and has “an especial interest for those
who concern themselves about our supplies of coal’’.

“IT is no secret that the present régime at the
Observatory of Paris has been rather more autocratic
than could be patiently endured, even in a country
subjected to eighteen years of personal government.
Matters have at length reached a crisis, and the
Minister of Public Instruction is placed in the
awkward position of having to dismiss from the
public service one of the most eminent of modern
astronomers, or accept the resignation of the whole
of the rest of the staff of the Observatory.” [The
Director was M. Le Verrier.]

Brrore a meeting of the Berlin Chemical Society,
Prof. Rose reported on the first diamond to be found
in Europe. A small diamond had recently been
found in Bohemia, in which garnets, hyacinths and
sapphires had been found for years.
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APPOINTMENTS VACANT

APPLICATIONS are invited for the following appointments on or
before the dates mentioned :

PART-TIME SPEECH THERAPIST in the Psychiatric and Child Guidance
Clinic—The Secretary-Superintendent, Addenbrooke’s Hospital, Cam-
bridge (February 10).

A LECTURER and a SENIOR LECTURER in the Department of Mathe-
matics in the University of Melbourne—The Secretary, Universities
Bureau of the British Empire, 88a Gower Street, W.C.1 (March 1).

ENGINEER for the Public Works Department of the Government of
Trinidad—The Crown Agents for the Colonies, 4 Millbank, S5.W.1
(quoting M/8993).

TEMPORARY METEOROLOGIOAL ASSISTANTS (Male) in the Meteoro-
logical Office—The Under-Secretary of State, 5.2.B.(Met.), Depart-
ment Q.A., Air Ministry, Adastral House, Kingsway, W.C.2.

EXAMINERS in the General Engineering and W/T and Instrument
Branches of the Aeronautical Inspection Directorate—The Inspector-
in-Charge, A.LD. Training School (I.C.8./Rec.52), Brandon Steep,
Bristol 1 (on Form 786).
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of Proceedings of the Sixteenth Conference organised to be held
at Nottingham University College, September 15th to 18th, 1939.
Pp. 92, (London: Association of Special Libraries and Information
Bureaux.) bs. [161

Stonyhurst College Observatory. Results of Geophysical and Solar
Observations, 1938 ; with Report and Notes of the Director, Rev.
J. P, Rowland. Pp. xix+40. (Blackburn: Stonyhurst College
Observatory.) [161

The Chemist and Druggist Year-Book, 1940,
(Elondon : The Chemist and Druggist.)

Transactions of the Royal Society of Edinburgh. Vol. 60, Part 1,
No. 2: Cyeclic Variations in the Vascular Architecture of the Uterus
of the Guinea Pig. By Dr. P. Bacsich and Dr. G. M. Wyburn. Pp.
79-86 +2 plates. (Edinburgh : Robert Grant and Son, Ltd. ; London :
Williams and Norgate, Ltd.) 1z 9d. [181

A List of Books suitable for a School Science Library. Pp. 88.
(London : Science Masters' Association.) 1z 2d. [221

Pp. 3554Diary.
[161

Other Countries

Conseil Permanent International pour 1'Exploration de la Mer.
Bulletin statistique des péches maritimes des pays du nord et de
I'ouest de I'Europe. Rédigé par 8ir D'Arcy Wentworth Thompson.
Vol. 27, pour I'année 1937. Pp. xxxiv+50. (Copenhague: Andr,
Fred. Host et fils.) 3.00 kr. [101

Bulletin of the Bingham Oceanographic Collection. Vol. 6, Art. 7:
Quantitative Observations on the Pelagic Sargassum Vegetation of
the Western North Atlantic, with Preliminary Discussion of Morphology
and Relationships. By Albert Eide Parr. 94, Vol 7, Art. 1:
Acoel and Polyclad Turbellaria from Bermuda and the Sargassum.

By Libbie H., Hyman. Pp, 2649 plates. Vol. 7, Art. 2: Young
Caranx in the Western North Atlantic. By J. T. Nichols, Pp. 10.
(New Haven, Conn. : Yale University.) [161

U. 8. Department of Agriculture. Circnlar No. 530 : The Vegetable
Weevil. By M. M. High. Pp. 26. 5 cents. Leaflet No. 102 : Centi-
pedes and Millipedes in the House, By E. A. Back. Pp. 6. 5 cents.
(Washington, D.C. : Government Printing Office.) [161

Bulletin of the Geological Department, Hebrew University, Jeru-
salem. Vol. 2, Nos. 3—4: Outline on the Tectonics of the Earth,
with Special Reference upon Africa. By Leo Picard. Pp. 66. (Jeru-
salem : Hebrew University.) [161

Egyptian University ;' Faculty of Seience. Prospectus for the
Academic Year 1937-1938. Pp. iii +60. Prospectus for the Academic
Year 1938-1039. Pp. iii+68. Publication No. 8 : Cuocurbitaceae in
Egypt. By Mohammed Hassib. Pp. x+173. (Cairo:
Press.)

South Australia : Department of Mines. Mining Review for the
Half-Year ended 30th June 1939. (No. 70.) Pp. 92-+4 plates. Geo-
logical Survey of South Australia, Bulletin No. 18 : The Pre-Cambrian-
Cambrian Succession ; the General and Economic Geology of these
Systems, in portions of South Australia. By Ralph W. Segnit. P}L
192+11 plates. (Adelaide : Government Printer.) [221
* Fondation Universitaire. = Dix-neuvitme Rapport annuel, 1938-
1939. Pp. xvi-+166. (Bruxelles : Fondation Universitaire.) [221

Annuaire pour l'an 1940. Publié par le Bureau des Longitudes.
Avec des notices scientifiques. Pp. viii +550+A16 +B26-+C564. (Paris :
Gauthier-Villars.) 25 francs. [221

Handbook and Directory of the United States Office of Education,
1939. Pp. ii+26, (Washington, D.C.: Government Printing
Office.) [231

Malta. Annual Report of the Working of the Museum Department
during 1938-39. Pp. xxviii. (Malta : Government Printing Office.) [231

Government
[161
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LEWIS’S LENDING LIBRARY

(SCIENTIFIC—TECHNICAL—MEDICAL)

NEW BOOKS and EDITIONS are added immediately on publication,
as the demand requires, delay or disappointment thus being prevented.

ANNUAL SUBSCRIPTION from ONE GUINEA,
according to the number of books required at one time.

Subscriptions may commence from any date.
Books may be retained as long or exchanged as frequently as desired.

READING AND WRITING ROOM (for Subscribers) open daily
Prospectus with Bi-monthly List of Additions, post free.

H. K. LEWIS & Co. Ltd.
136 Gower Street, London, W.C.1

Metro. Railway : Euston Square Stn. All Tube Railways ;: Warren St.

EFFER’S BOOKSHOP
:’:r TECHNICAL BOOKS

both
ENGLISH & FOREIGN

l Please write to us for Catalogues of new
| and secondhand books, stating your special
interests. Our periodically issued ‘‘Scien-
tific Supplements’’ list all the important
new books and give details of additions

il to our secondhand stock.

e E
‘% W. HEFFER & SONS

LIMITED .

mam CAMBRIDGE - - - - ENGLAND

Micro-Diffusion
Analysis and
Volumetric Error

by EDWARD J. CONWAY, M.B., D.Sc.
Professor of Biochemistry, University of Dublin.

THE LANCET :—“Few things have contri-
buted more to the recent advancement of
medical science than the introduction of micro-
chemical methods of analysis . . . Prof.
Conway is a pioneer in micro-chemical methods
and this book describes in critical manner the
techniques of wusing micro-pipettes, micro-
burettes and other micro-analytical apparatus
including the Conway micro-diffusion unit. . . .
This is a book that will be welcomed in every
progressive laboratory.”

x1v + 306 pp. Royal 8vo. 49 illustrations.
Bound in full buckram, 25s. net (postage 6d.).
Detailed prospectus on application to the publishers.

CROSBY LOCKWOOD & SON, LTD
STATIONERS’ HALL COURT, LONDON, E.C.4

Life assurance in war time

Under most of our schemes we

grant policies at normal rates

with a reduction in benefits
on death during hostilities

Ask for particulars

The Equitable Life
Assurance Society

(founded 1762)

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

No shareholders No commission

GAS SUPPLIES FOR LABORATORIES

Mansfield Oil-Gas apparatus places in the
hands of scientists whose laboratories are not
supplied with town’s gas, a means of securing
a supply of gas which gives a perfect oxidizing
or reducing flame.

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

Write for particulars to

MANSFIELD & SONS
9 REDCROSS STREET, LIVERPOOL, |

SECOND-HAND
MICROSCOPES

SWIFT, BEC?Z, WATSON,
BAKER, ZEISS, LEITZ,
REICHERT, HIMMLER,
BAUSCH & LOMB, etc

MICROSCOPES
BOUGHT for CASH
OR TAKEN
IN EXCHANGE

A large selection of all kinds available. List on application.

GLARKSON’S, 338 High Holborn, LONDON, W.C.1
Opp. Gray's Inn Rd. Phone : HOLborn 2149, Estab. over a Century
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OFFICIAL. ANNOUNCEMENTS

MURDOCH TRUST

For the BENEFIT of INDIGENT BACHELORS and WIDOWERS of
good character, over 55 years of age, who have done “something” in
the way of promoting or helping some branch of Science.

Donations or Pensions may be granted to persons who comply with
these conditions.

For particulars apply to MESSRS, SHEPHERD & WEDDERBURN,
W.S., 16 Charlotte Square, Edinburgh, 2.

UNIVERSITY OF LONDON
DIXON FUND

Applications are invited for grants from the Dixon Fund for assisting
scientific investigations. Application forms (which must be returned by
March 81, 1940) and further particulars may be obtained from the
Academic Registrar, 42 Gyles Park, Stanmore, Middlesex.

January 1940.

UNIVERSITY OF LONDON

THOMAS SMYTHE HUGHES MEDICAL RESEARCH FUND

Applications are invited from members of the University for grants
from the Thomas Smythe Hughes Fund for assisting medical research.
Application forms (which must be returned by March 31, 1040) and
further particulars may be obtained from the Academic Registrar,
42 Gyles Park, Stanmore, Middlesex.

January 1040.

UNIVERSITY OF LONDON

Applications are invited from members of the University for grants
from the Central Research Fund for assisting specific projects of research
and for the provision of special material and apparatus. Application
forms (which must be returned by March 81, 1940) and further particulars
may be obtained from the Academic Registrar, 42 Gyles Park, Stanmore,
Middlesex.

January 1940,

AIR MINISTRY

METEOROLOGICAL OFFICE

Applications are invited for appointment as temporary Meteorological
Assistants (Male) in the Meteorological Office. Candidates must be
between 28 and 85 years of age.

Candidates must have reached their 23rd birthday but not their 85th

birthday on January 1, 1940, Candidates must have passed the Inter- |

mediate Science Degree examination or have passed an equivalent
educational examination (e.g., the Higher School Certificate) obtained
in three principal mathematical or scientific subjects or the Leaving
Certificate of the Scottish Education Department will be accepted as
an equivalent, subject to certain conditions.

Remuneration will be by a fixed salary of from £180 to £210 per
annum, according to qna!iﬁcations and_experience.

Candidates should apply for an application form by post card to the
Under Secretary of State, S.2.B. (Met.), Department Q.A., Air Ministry,
Adastral House, Kingsway, London, W.C.2, and those applicants who
have obtained the Leaving Certificate of the Scottish Education
Department should also indicate the subjects taken and whether on
the higher or lower grade.

AIR MINISTRY
METEOROLOGICAL OFFICE

Applications are invited for appointment as Temporary Forecasters,
Grade Il (Male), in the Meteorological Office. Candidates must be
between 28 and 85 years of age.

Candidates must+have reached their 28nd birthday but not their 35th
birthday on January 1, 1040, Candidates must pass a Science Degree,
preferably with physics, or applied mathematics, or meteorology. The
possession of an Honours degree will be an advantage.

Remuneration will be by a fixed salary of £260 per annum. After a
period of training entrants who have shown exceptional merit will be
considered for promotion to the post of Temporary Forecaster, Grade I,
at a fixed salary of {315 per annum.

Candidates should apply for an application form by post card to
the Under Secretarv of State, 5.2.B, (Met), Department Q.A., Air
Ministry, Adastral House, Kingsway, W.C.2.

THE EVANS BIOLOGICAL INSTITUTE

RUNCORN, CHESHIRE

Vacancies exist at the above Institute for two research chemists for
work in:
(a) Swnthetic organic chemstry,
(b) Biological chemistry.
Applicants should be about 25 wears of age and have had at least
12 months postgraduate experience,
Applications, with full particulars, to the Medical Director.

AGRICULTURAL RESEARCH COUNCIL

VACANCY FOR A BACTERIOLOGIST

Applications are invited for a‘Post of Research Officer on the per-
manent Scientific Staff of the Council for bacteriological work on the
typing of animal (including avian) and human tubercle bacilli and for
research on tuberculosis, especially of farm livestock.

Candidates must be British subjects and be thoroughly experienced
bacteriologists, possessing a medical or a veterinary qualification. The
candidate selected will be attached for the present to the Institute of
Animal Pathology, Cambridge.

Salary from £730 to £1,000 per annum, according to qualifications
and experience, with superannuation under Federated Superannuation
System for Universities: permanence subject to probationary period
not exceeding two years.

Further particulars and form of application may be obtained from
The Secretary, Agricultural Research Council, 64 Dean's Yard, West-
minster, S.W.1.

Completed forms returnable by March 81, 1940,

Candidates abroad may make written application, giving date of birth,
full particnlars of academic and subsequent career, references to pub-
lished papers, and names of two referees.

UNIVERSITY OF MELBOURNE

 DEPARTMENT OF MATHEMATICS

Applications are invited by March 1 for a Senior Lectureship (com-
mencing salary £650 per annum) and a Lectureship (commencing
salary £450 per annum). Full particulars and conditions of appoint-
ment from the Secretary, Universities Bureau of the British Empire,
88a Gower Street, London, W.C.1.

REPTON SCHOOL

Laboratory Assistant (Senior Grade) required in the Physics Dept. to
replace man who has enlisted in H.M, Forces. Wage scale: £3 to {4 a
week, starting point depending on qualifications and experience.—Applica-
tions to the Chief Science Master, Repton School, Repton, Derby.

Organic Chemist, Hons. Graduate (Lady) 18 months
Post-Graduate Research Experience, seeks post; anything considered.
?D&t 693, T. G, Scorr & Sown, Lip., 68 Ludgate Hill, London,
.G

Scientific Intelligence Service. Reports and bibliographies
of scientific literature—from a single abstract to a complete mono-
graph. Current reports. Bibliographical researches. Any language.
Accuracy and completeness, Chemistry, Biochemistry, Phvsics, Geo-
logv. Botany, Biology. —LEWKOWITSCH BIBLIOGRAPHICAL
BUREAU, Barn House. Barn Hill. Wembley Park, Middx.; ARN 8956.

MARINE BIOLOGICAL ASSOCIATION OF THE UNITED EINGDOM
The Laboratory, Plymouth

The following animals can always be supplied,
preserved, by the best methods:

Sycon; Clava; Obelia; Sertularia; Actinia, Tealia, Caryophyllia, Alcyo-
nium; Pleurobrachia (preserved); Leptoplana; Lineus, Amphiporus,
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gam-
marus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone,
Pectens, Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus,
Salpa (preserved), Scyllium, Raia, etc.

For prices and more detailed lists apply to:

Biological Laboratory, Plymouth.

either living or

THE DIRECTOR.

“NATURE” Advertisement Rates

Lrsanag!
Page i ; ; S 8e 8]
Half-page : : - 4 8 0
Quarter-page . : e 2 6en ()
Eighth-page . : e e st )
Sixteenth-page . . : 12 6

Specialrates for Series upon application

T. G. SCOTT & SON, LTD.
63 Ludgate Hill, London, E.C.4
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NEW AMERICAN BOOKS

Romance of the National Parks
By HARLEAN JAMES

Executive Secretary, American Planning and Civic Association

“Romance of the National Parks” is an account of these splendid stretches of unspoilt
American country. The reader is told of the days when the Blackfeet, Crow, Shoshone
and other tribes of Indians roamed over them. He is shown the beauties of meadow,
mountain valley, lake and stream which have been preserved for all time for the “benefit
and enjoyment of the people”. A specially attractive feature of the volume is the really
magnificent series of illustrations. lustrated with 123 Photographs. 15s. net.

When Social Work was Young

By EDWARD T. DEVINE

Author of ““Progressive Social Action”, etc.

Dr. Devine has occupied a prominent position in social welfare movements in America
for nearly half a century. He has been in turn General Secretary of the New Yotk
Charity Organization Society, Director of the New York School of Social Work, and
Professor of Social Economy in Columbia University, In this book he gives an account
of the early years of his distinguished career. 94, net.

Dairy Cattle and Milk Production

By C. H. ECKLES, D.Sc.
late Chief, Division of Dairy Husbandry, University of Minnesota

Revised by E. L. Anthony, M.S.
Dean of Agriculture, Michigan State College

and L. S. Palmer, Ph.D.
Professor of Agricultural Biochemistry, University of Minnesota

“Dairy Cattle and Milk Production” has for more than a quarter of a century met
with widespread favour from teachers of dairy husbandry and dairy farmers. It has
now been rewritten, where the insertion of new material and new topics has seemed
desirable, and in other parts has been completely revised.

Third Edition. With 102 Ilustrations. 18s. net.

A Guide to Alaska:

Last American Frontier
By MERLE COLBY

This book supplies all the facts that a traveller who is about to.visit Alaska requires.
In addition it gives him a good deal of information about the history, the resources,
and so on of the territory.
It forms a volume of a set of books called the “American Guide Series”.

With numerous illustrations and maps.  15s. net.

MACMILLAN & Co. Ltd., LONDON, W.C.2
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“THE M'CROSCOPE” Reduction of Surplus Stock

- THEORY & PRACTICE
* : by
Conrad Beck, cB.E

264 pages 217 illustrations
P Hicks

CONTENTS s
Chap. |  Introductory.
» Il Geometric optics of the microscope.
» I Aperture and resolution.
» IV Photometry of the microscope.
»+» V  Notes on illumination and technique.

w Y| Microscopes, typical and for special
e sty 3”7 SURVEYING ANEROIDS

» VIl Notes on testing microscope object glasses.
First-class British make, at
about one third the usual
price. In Morocco Snap Case

£2 : 8: O

Full particulars from :
E;Oﬁrll‘f;ﬂ SEREESL%NDL(::,B..I JAMES .l' HICKS

| d with W. F. Stanley & Co., Ltd.
Members Scientific Instrument Manufacturers' Association of Gt. Britain (nsorporatad-wit et £

8,9& 10, HATTON GARDEN, LONDON

» VIl Polarised light as applied to the microscope.

7s. éd. net, post free 8s.

M. W. WATSON & SONS, LTD.

——1 MANUFACTURERS OF MICROSCOPES FOR
ALL PURPOSES and ALLIED APPARATUS

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

OPTICAL ELEMENTS AND OPTICAL SYSTEMS.
ALL OPTICAL AND SCIENTIFIC INSTRUMENTS.

TEMPORARY HEAD OFFICE to which enquiries should be addressed :—
14, HADLEY GROVE, HIGH BARNET, HERTS. M
" Cables : Optics, Barnet. Telephone : Barnet 2568. .

The largest range of British Laboratory Glassware,
Beakers and Flasks of the highest resistance. Volu-
metric Apparatus scientifically graduated at 200 C.
Every piece branded and guaranteed.

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

-
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