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Organic Chemical Research in relation
to Industry.

A’}’ the Bristol meeting of the British Associa-
tion a discussion took place in Section B
(Chemistry) on the position of the dyestuffs in-
dustry in Great Britain and the effect which the
passing of the Dyestuffs Act, ten years ago, has had
on the development of the industry and on activities
connected therewith. The matter is of importance,
because, unless some step is taken to renew the Act,
either in its present or in a modified form, it will
automatically lapse in December of this year.

Three questions arise in connexion with the
working of the Act, and it is upon the answers to
these questions that the issue depends. They are :

(1) What was the purpose of the Act ?

(2) Has it achieved that purpose ?

(3) If the answer to (2) is in the affirmative or
qualified affirmative, will the lapse of the Act
tend to re-establish the conditions which it was
enacted to alter ?

In connexion with the first question, it is per-
haps well to remember that the Act is an unusual
measure, since it prohibits the import of all dyestuffs
and intermediate products related thereto unless
under licence. Licences are granted by a com-
mittee composed of dye-makers and dye-users, with
a certain number of neutral members, and are
issued in cases where the substances required are
not manufactured in Great Britain.

The object of the Act is stated in an announce-
ment made by the Government in 1920, which read
as follows : ““ It is the settled opinion of the Govern-
ment that for national security it is essential that
synthetic colour-making factories should be in
existence and be maintained in operation with their
staffs of chemists and other experts in this country,
and that the equipment should be equal in extent to
that of any other possibly hostile nation.”

This statement dealt with the subject from the
point of view of national security in time of war—a
matter of the highest importance, but one that has
been stressed so often that no further comment is
necessary here. The existence in Great Britain of
highly trained chemists in control of plant and
equipment of a type readily adaptable to the pur-
pose of the manufacture of munitions of war is,
unfortunately, essential until conditions are reached
which will render the most elementary precautions
unnecessary. Nevertheless, it is clear that the
object of the Act was the establishment of a strong
industry in connexion with the manufacture of
dyestuffs and the intermediate products from which
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they are derived, which would serve as a means for .

development and progress in times of peace but
which would also be available in time of war ; for
it must be remembered, in the latter connexion, that
it is the simplest of operations to utilise, at a
moment’s notice, the plant and personnel employed
in dye and intermediate manufacture for the pur-
pose of producing munitions of war. Moreover, it
should be realised that, although not expressly
stated, the Act covered and has influenced a far
wider field than that it was designed to foster,
because many substances dealt with in the fine
chemical industry, and in industries dealing with
medicinal substances and organic compounds of
chemo-therapeutic interest, are either directly or
indirectly related to the dyestuffs intermediates
and are, therefore, covered by the Act.

The answer to the second question—Has the Act
achieved its purpose *—will be found by reference
to the record of the meeting of Section B and to an
excellent pamphlet just issued by the Association
of British Chemical Manufacturers. The latter
document deals with the views of the dyestuffs
manufacturers on the progress which has been made
under the Act of 1920, and although essentially an
“ex parte ’ statement, is nevertheless so concisely
and clearly expressed that opponents to the ex-
tension of the Act, if such there be, will have some
difficulty in combating the very cogent facts con-
tained therein. The industrial and other difficulties
which have militated against the development of
the industry are enumerated and the conclusion is
reached that, in spite of these, the Act has largely
succeeded in achieving its main object, and that,
as a consequence, we now have a well-organised,
technically efficient, and virile industry. The 1929
production was more than six times that of 1913
by weight, and the home production now provides
ninety per cent of the home consumption by weight
and seventy-four per cent by value. The con-
clusion reached is that “ while a sound foundation
has been laid, and a strong structure is steadily
being erected on efficient lines, there is still con-
siderable headway to make before the industry can
meet the full requirements of the colour-users, secure
its proper share of the export trade, and withstand
unaided the intensive foreign competition and price
cutting which would result if this Act were allowed
to lapse. The removal of the present protection
would jeopardise the consummation of the work
which it was the object of the Act to achieve.”
The dye-makers put forward the suggestion that, in
order to ensure that no hardship should be placed
on the colour-users, the Act should be extended in a
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form which will provide that prohibition of imports
will only apply where a British maker is Prepare]
to supply an equivalent product at an equal prig,
In the summary of conclusion reached by the
dye-makers it is stated that *“ the industry employs
a larger proportion of technically-trained men tha
probably any other manufacturing industry in thi
country, and its existence is essential for the ade.
quate maintenance of instruction and research iy
organic chemistry which are vital to our nationl
prosperity and security . In other words, ou
research- schools in organic chemistry are d.
pendent on the industry for the employment of the
trained men they produce, and, on the other hand,
the industry is dependent on the schools of resean
for providing the skilled chemists without whomifs
work would be impossible. Prior to the War, mant.
facturers in Great Britain did not realise the neel
for highly trained men for service in the industy
Usually, all that was considered necessary was thit
a man should have obtained a sound general train:
ing in chemistry and allied subjects. It is certain
that the pre-War predominance of Germany il
scientific manufactures, and the fact that, in thi
connexion, we were rapidly becoming a nation o
merchants, was due to the difference between the
methods of training in the two countries. In Ger
many every chemist received a training in the
methods of research, whereas in Great Britain prob-
ably ninety per cent of those seeking employment
after graduation obtained no such training hut
entered the industry directly they had finishel
their course. Of the ten per cent remaining, the
greater proportion went abroad to receive furthe
instruction. Nowadays all that is altered.
Manufacturers have come to realise that, wheth!
it is intended to place a man in the works as®
process chemist, or whether it is intended that I
should, in the first instance, enter the works I
search laboratory, it is essential that he should ha‘fe
received at least one if not two years’ trainiﬂg 1
research methods after graduation. It is fashio®
able in some quarters to disparage the Ph.D. degrt
and to doubt the wisdom of the universities th‘h
have introduced it. No one who has any ko™
ledge of the working of a large organic resea
school would do this. The degree is usually ¢
ferred after two years’ training in research &Tld'm'
dicates that the holder has undergone this trainilé
It is a definite hall-mark which manufacturer i
beginning to recognise, because they underst
that the chemist possessing it has been train® 1
think. They know that no system of educatio” “:}
supply a student with the technical minuti®
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their manufactures—these can only be provided by
them on the spot; but they know full well that a
man with a trained mind will pick up those details
very much more rapidly and effectively than one
without such an advantage.

When the whole field of organic chemical re-
search is envisaged, one realises the vast importance
of the subject and the need to prevent any occur-
rence which may in any way hamper or hinder
its development. There are strong schools of re-
search in most of our universities and university
colleges, and from these emanates a steady stream
of thoroughly trained men which is quickly ab-
sorbed into the industry. There is no lack of em-
ployment. Indeed, during the past few years the
demand has been in excess of the supply and
heads of organic research laboratories have often
been unable to provide the men asked for. More-
over, the demand is increasing, and this must inevit-
ably be so, because the number of industries based
on organic chemistry is increasing and is bound to
increase. Closer touch will also be effected between
chemical industry and the research laboratories
and further schemes will be devised for linking up
the two, whereby the great potentiality for in-
vestigation and discovery resident in the univer-
sities will become available industrially.

It has been suggested that a certain measure of
danger underlies the possession by a nation of
strong and wealthy industries based on science, in
that the best men turned out by the research
schools may be attracted, by the offer of larger
salaries, to abandon an academic career. If this
Were 5o, it would be fatal to the future development
of hoth industry and academic science. If all the
best men were attracted to industry, the second-rate
fen who remained would be unable effectively to
tontrol the research schools, which would then no
longer be able to turn out first-class men. It is, of
course, hopeless to suggest that matters could be
justed by the universities paying salaries in any
"4Y commensurate with those obtainable in in-
Qustry, but adjustment is certain to be reached by
tﬁipera'ment: for in the future, as in the past,
. oe will aflways be a number of first-class men to
i ;cltthe . loaves and ﬁshe§ > of industry will offer
ks reseI:Ct}llon, aI.Id Wh.O v&:ﬂl be. content to carry
Tk 1‘1(;/[ and investigation without any ulterior
N oreover, there are many men to whom

¢ love of teaching is a thing apart, and it is to

eSE()nemuStI k? Rend ; f a7
Which o 00 or.t e adjustment of conditions
- tairI 4 © present time, do undoubtedly present
arming features.
JOCELYN THORPE.
No. 3185, Vor. 126]

Taking Stock of Rubber.

(1) Latex : its Occurrence, Collection, Propertiés and
Technical Applications. By Dr. Ernst A. Hauser.
With Patent Review compiled by Dr. Carl Boehm
von Boernegg. Translated by Dr. W. J. Kelly.
Pp. 201. (New York: The Chemical Catalog
Co., Inc., 1930.) 4 dollars.

(2) Handbuch der Kautschukwissenschaft. Herausge-
geben von Prof. K. Memmler. Pp. xxiv + 766 + 10
Tafeln. (Leipzig: S. Hirzel, 1930.) 57-50 gold
marks.

SCIENTIFIC investigation of rubber and rubber

technology, apart from scattered researches,
is a work of the present century. Growth of know-
ledge has been very rapid in the last decade,
parallel with the enormous growth of the rubber
planting industry in the East and of the tire
industry in America and Europe. The two books
under review give a timely and encyclopzdic sum-
mary of current ideas in the field.

(1) Until a few years ago, latex, outside the pro-
ducing countries, was only a colloid curiosity, but
recent developments in its direct application, for
example in the impregnation of textiles and in
electro-deposition and dipping processes, have made
it one of the most interesting materials in the rubber
industry. Dr. Hauser was well fitted to write a
monograph on the subject. He has made important
contributions to our knowledge of latex, has investi-
gated latex fresh from the tree in the East, and has
studied one of the most urgent technical problems
(that of latex concentration) intensively and on the
works scale. In the result his book is admirably
balanced and full of implications for further work.
It may be said here, also, that the translation is
done in lucid, enjoyable prose.

A historical introduction recalls the earliest
patents for the use of latex, taken out in Great
Britain by Samuel Peal and Thomas Hancock many
years before the time was ripe for their inventions.
The story is brought up to the foundation of the
plantations from which the modern rubber industry
dates. There follow chapters on the most important
latex-bearing trees, on the collection of latex, the
physical and chemical properties, non-rubber con-
stituents of latex, less important latices, coagula-
tion, evaporation, preservation and shipping, con-
centration, vulcanisation, and industrial applica-
tions. Chapter headings scarcely reveal the wealth
of material dealt with in the book. Many diffi-
cult problems are critically examined and the
text is frequently amplified by exhaustive biblio-
graphies.
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(2) Too many books devoted to general survey
offer nothing but a superficial patchwork.
Memmler’s ““ Handbook ” is very different from
that ; it is a comprehensive digest packed with
detail, and offers an invaluable work of reference
to the state of knowledge of rubber science at
the present day.

There are seven main sections. The first, by
Zimmermann, is devoted to the botany, cultivation,
and preparation of rubber. There are chapters on
every aspect of this field work, and such recent de-
velopments as electrophoretic and Emka rubber are
discussed alongside Hevea, Manihot, and Jelutong.
The chemistry of rubber is treated in the second
section by Pummerer and Koch, and in this field we
find the most important advances over the older
text-books. Some chapters, such as those on halo-
gen and oxygen derivatives of caoutchoue, contain
little more than previous writers could say, but the
chapters on the purification, crystallisation, and
fractionation of rubber, on internal molecular re-
arrangement (cyclisation), on hydrogenation, and
on the molecular weight and chemical constitution,
show the remarkable progress recently made. A
long chapter on synthetic rubber will be read with
special interest on account of its author’s associa-
tion with the I. G. Farbenindustrie A.-G. The
special question of vulcanisation is given a separate
section by Kindscher and contains a good account
of the part played by accelerators, while some less
practical but theoretically interesting work on vari-
ous types of vulcanisation, such as the Peachey
process and the use of selenium and nitro-bodies, is
adequately treated.

The fourth section, also by Kindscher, is on the
chemical analysis of rubber. This is the one de-
partment of rubber science which has made little
progress in recent years. The great interest taken
in the mechanical testing of rubber, which began
a couple of decades ago, has caused a definite
neglect of chemical analysis. Such problems, for
example, as the detection and determination of
organic accelerators and preservative agents in
rubber are barely touched upon ; what little is said
about them only emphasises the difficulties without
throwing any helpful light.

The fifth section, by Hock, covers the fascinating
subject of rubber physics. The mechanical struc-
ture of rubber stands out as the fundamental
problem of rubber science in view of the unique
mechanical behaviour of the material. In this book
the structural conceptions are based on the thermo-
elastic properties, and the important contributions
of X.ray analysis to the subject are fully treated.
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Other chapters are devoted to the thermal, optical,
and electrical properties of rubber, to its swelling
and solution in fluids, and to rubber as a dispersing
medium for filler particles. The sixth section, by
Memmler and Schob, on mechanical testing, sub.
stantially follows the earlier work of Hinrichsen
and Memmler, but contains valuable new sections
on the plasticity of crude rubber and on ageing
tests. The final section, by Pohle, constitutes the
first general discussion of rubber microscopy yet
written. It is illustrated with numerous beautiful
reproductions in black and white and in colour of
photomicrographs. The use and effect of stainsin
connexion with the dispersion of fillers is a revelation
of delicate work.

Both these books conclude with full indexes of

names and subjects, and are well printed.
TSRS

The Mosquitoes of North America.

A Handbook of the Mosquitoes of North America:
their Structure, how they Live, how they carr)
Disease, how they may be Studied, how they may be
Controlled, how they may be Identified. By Prof
Robert Matheson. Pp. xvii + 268 + 25 plates.
(London : Bailliere, Tindall and Cox, 192).)
25s. net.

MALARIA, once very prevalent in the northerm

United States, has almost disappeared there,
and is also less prevalent in the southern States,
although here its diminution has been less marked
and has proceeded at a slower rate. It has beet
suggested that the possible factors contributing t0
the decline of the disease have all been closely
related to the agricultural development of the
country, and, therewith, the reduction of habitats
favourable to the breeding of the anopheline vector:
The danger of a serious increase of malaria in the
northern States is not considered great, but under
the less better developed conditions in the sOllﬂ_l:
the likelihood of a recrudescence of the diseas(’/'ls
much greater. In America, as elsewhere, mosquit’
campaigns in the past have been organised onlf
when outbreaks of mosquito-borne diseases ocourrel:
After the outbreak had diminished or disappeared’
the passivity of responsible authorities frequenty
nullified the results of previous good work, &
control operations had to be renewed with the
recurrence of fresh outbreaks.

The successful control of mosquitoes depends "
a thorough knowledge of their habits, which 7
with the species. It is, therefore, essential that ™
exhaustive-survey of the mosquitoes of the P
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ticular area to be controlled should first be made,
including those that are migrants from adjoining
districts, and finally, a topographical map of the
area should be prepared showing the breeding
grounds of the different species. With this in-
formation available, a definite plan for the ultimate
reduction and elimination of breeding may be
undertaken. Any plan will depend largely on
local conditions, the extent and character of the
breeding grounds, and the species of mosquitoes
concerned. Whilst, then, malaria and yellow fever
have been the greatest single factors conducive to
the undertaking of active measures of mosquito
control, it must not be forgotten that the ano-
pheline carriers of malaria are but a mere fraction
of the world’s mosquito fauna, the majority of
species of which are not concerned in the transmis-
sion of any disease, but thrust themselves unduly
on the attention of man by their excessive abund-
ance in certain regions and their irritating bites.
Under such conditions, man’s capacity for work and
enjoyment in the open air is seriously interfered
with, and valuable lands are rendered almost un-
inhabitable and remain undeveloped. This is par-
ticularly true of summer seaside and lake resorts,
or urhan areas subject to mosquito invasion, and of
manufacturing and industrial districts.

In the United States the mosquitoes of New
Jersey enjoy a reputation for bloodthirstiness that
is second to none. Their abundance is traceable to
the ideal breeding grounds, which occupy thousands
of square miles of tidal salt-marshes adjoining the
Atlantic seaboard. Here there flourish such mi-
gratory species as T'eniorhynchus perturbans, Aedes
vexans, A. sollicitans, A. cantator, and A. teniorhyn-
t':kus. The abatement of the nuisance depends for
1S success on the ditching and drainage of the
Marshes. A true index of the success of the New
Jf%rsey anti-mosquito campaign is the steady appre-
dation in the land-values of adjacent residential
areas during the past decade. Dr. T. J. Headlee,
State Entomologist, New Jersey, is the authority
fOI'_ the statement  that where salt-marsh mos-
quitoes have been largely eliminated during the last
f“en years, there has occurred an average annual
Herease in taxable land-values of seventy-five per
tent more than where they are still present or very
tecently reduced *,

g P&Oblems of mosquito eradication similar to those
i ew Jersey also exist in California. In the
a4eys of most of the larger rivers of North America
duir: occur special problems of mosquito control
- 1;) the e_xnnually recurrent conditions of flooding
ced either by the melting snows of spring or
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the early summer rains. The mosquito pestilence
of the lower Fraser River valley is entirely due to
such conditions, and in some years assumes such
proportions as to interfere seriously with the out-
door activities of the agricultural communities
scattered along the valley. Likewise dependent for
their development on the pools formed as a result
of the melting snows are the majority of the species
of Aedes of the northern Canadian prairie and
tundra lands of the North-West Territories. No
summer traveller to the Arctic but has experienced
the annoying persistence of the countless myriads
of Aedes, which in point of actual numbers far
transcend any mosquito plague of the tropics.
These northern species are but single-brooded,
hatching from eggs deposited at random in the
vegetation the previous summer. Whilst the period
of overwintering diapause or latency only termin-
ates with the recurrence of the requisite conditions
of spring moisture, it is frequently prolonged so
that many eggs only hatch after two or more
periods of submersion separated by longer or shorter
intervals. A comparable prolongation of the egg-
stage of Aedes argenteus has recently been ex-
plained by Roubaud?® (1929), not so much as
an adaptation enabling the species to survive
periods of dryness or unfavourable winter con-
ditions, as a period of reactivation, during which
the inhibitory effects of inherited toxins are
overcome.

In connexion with mosquito breeding, one of the
most urgent problems awaiting solution is the ascer-
taining of the physical, chemical, and biological
factors, which determine the presence of certain
species of mosquito larve in some pools and their
absence in others. Variations of the pH values
do not alone seem to offer a satisfactory explana-
tion. Recent investigations would indicate that
specific substances present in the water or pro-
duced by the decomposition of vegetable matter
may be responsible for the growth of specific
micro-organisms suitable or unsuitable as food for
the larvee.

The book before us discusses in a conventional
manner the facts of mosquito morphology and
biology, the relation of mosquitoes to disease, and
the methods now commonly employed in com-
bating mosquitoes. The final two chapters of the
book are devoted respectively to a systematic
account of the North American species of Ano-
phelini and Culicini ; of the former 8 species are
described, of the latter 73 species belonging to 9
genera. It will serve as an admirable introduction
to the more comprehensive work of Howard, Knab,

vl
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and Dyar, “ The Mosquitoes of North and Central
America and the West Indies ’, and of Dyar’s ¢ The
Mosquitoes of the Americas”. One of the great
drawbacks to the advancement of culicidology has
been the irksome synonymy, for which systematists
and other students of the group have been largely
responsible. It is, therefore, refreshing to those
weary of tracking species invested with a protean
nomenclature to find that at last systematists
are beginning to agree upon the identity of many
of our nearctic and palearctic forms, with a con-
sequent welcome reduction of spurious species.
Further investigation will doubtless show that
many others are merely varieties and not valid
species.

The book is well illustrated by 23 text-figures and
25 plates, 7 of which are photographs of the breed-
ing habitats of common species, whilst the re-
mainder are composed of clear diagrammatic repre-
sentations of larval and adult structures important
in identification. There is a useful general index.

A. E. CAMERON.

& Roubaud, E. “Recherches biologiques sur le moustique de la
fievre jaune. Aedes argenteus Poiret. Facteurs d’inertie et influences
réactivantes du développement. Les ceufs durables et leur importance

dans le rajeunissement du cycle évolutif.”” Ann. Inst. Pasteur, no. 9.
Paris, 1929.

Prof. Whitehead’s Philosophy.

Process and Reality : an Hssay in Cosmology.
(Gifford Lectures delivered in the University of
Edinburgh during the Session 1927-28.) By
Prof. Alfred North Whitehead. Pp. xxiii +509.
(Cambridge : At the University Press, 1929.)
18s. net.

T does not fall within our scope to attempt a
detailed or technical examination of the volume
of Gifford Lectures in which Prof. A. N. Whitehead
has expounded at greater length than elsewhere
his system of metaphysics. This has been done
in many other notices, and we would be understood
here only to give a general impression from rather
a lay point of view, comparing it with other
newly published syntheses of similar scope—for
example, that of Profs. Alexander and Haldane,
Pringle Pattison and Hobson, and Sir Arthur
Eddington.

Gifford lectures always open up a prospect of
such fresh attempts to bring together the conclusions
of science and put them into some sort of living
relation with religion. It is an increasingly difficult
task, and one should be grateful to the valiant
men who essay it and the foundation which en-
courages them. It is doubtful, however, whether
much has yet been achieved in the direction which
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most of the lecturers have had in view, mainly fop
two reasons : either they restate their old religious
and metaphysical preconceptions side by side with
a summary of certain aspects of recent science
this was the method, among others, of two eminent
Gifford lecturers, Eddington and Haldane—or
they undertake quite a new construction of their
own, with a new phraseology and new ideas very
difficult to accommodate to accustomed usage;
Prof. Whitehead is the greatest example of this
type, Prof. Alexander inclining towards him, bu
with much more tenderness to our traditional
language and ways of thought, and also—the most
important point—a much more thorough and
accurate psychological analysis.

In Prof. Whitehead’s work, whether in this
volume or in the better-known ¢ Science and the
Modern World ”, we are constantly enlightened
by some inspired phrase or conducted to a new
vista of unity between the thinkers of the past and
the opening realms of thought in the future. In
this sense Prof. Whitehead is himself one of the
builders of unity, a potent force in the new re-
nascence of ““ the universe which is thus a creative
advance into novelty ”. But when we turn to the
system itself which he has elaborated with so much
patience and ingenuity, we are overwhelmed by a
cloud of perplexities and doubt.

The first and most obvious cause of this em-
barrassment is the extraordinary obscurity and re-
dundance of the language. Here is a comparatively
simple sentence, selected rather for that reason out
of a multitude of others which on every page have
confounded the wits of the most practised readers:
“The depositions of Plato, Aristotle, Thomas
Aquinas, Descartes, Spinoza, Leibniz, Locke,
Berkeley, Hume, Kant, Hegel, merely mean that
ideas which these men introduced into the philo-
sophic tradition must be construed with limitations,
adaptations, and inversions either unknown to
them or even explicitly repudiated by them.”
What does this sentence tell us except that “No
philosopher’s words can be taken as final” ? This,
however, is a simple case. The greatest difficulty
arises when the author adds to this redundancy of
ordinary expressions the whole apparatus of a nev
terminology which he has himself invented and
he himself remains the only writer to employ. No
doubt an author is justified in introducing words
carefully framed to express ideas which he canno?
find adequately expressed in accepted phraseology:
But clearly he must, if he wishes to be read and
understood, do this with the utmost care and
moderation.
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Now, Prof. Whitehead, thinking that he has a
great new idea to expound which dominates all
his thought, has not only transformed one familiar
word to express this new thought, but has added
to it a whole string of others which constantly
recur in the midst of long and complicated
sentences. The leading word transformed is, of
course, ‘ organism ’, and with this come entity,
superject, prehension, concrescence, and many more.
Some are new coinage, others are old words used
in a novel and not always strictly consistent
sense.

This coinage of mew words goes further than
merely verbal explicitness—which, in fact, it does
not secure. The deeper difficulty is that having
set up the one great idea with its new denom-
ination of ‘ organism ’ and ° organic’, the author
I8 apt to proceed and to move in a completely
new world of thought, more and more detached
from the world of familiar fact from which he
sets out.

This starting-point for the new philosophy is
given in an early passage as follows: the ““doc-
trine of the philosophy of organism is that, how-
ever far the sphere of efficient causation be pushed
in determination of components of a concrescence—
its data, its emotions, its appreciations, its pur-
Poses, its phases of subjective aim—beyond the
determination of these components there always
remains the final reaction of the self-creative
unity of the universe. This final reaction com-
pletes the self-creative act by putting the decisive
stamp of creative emphasis upon the determinations
f)f efficient cause.” This final ¢ self-creative unity ’
18 what the author means by ¢ God ’, who is else-
Where defined, more briefly in the same direction,
as “ the principle of concretion .

One understands in a vague sense what this aims
8. It has close affinities with other large general
ideas current at the moment, especially Gen.
Sn'll.lts’s “holism . It has a value, no doubt, in
"aIsing the mind above the complexities of particular
events: ahove all, in connecting the idea of creation
‘glth that of Increasing order and unity in the world.
thljlzvhen apph:ed ab extra, as it were, overriding

nown distinctions, for example, of the living
?tniofgt-living, the conscious fmd the unconscious,
e uses and does not enlighten us. For one
N at least, fu‘ll of ‘admi.ration for the author
Comesyfmpathy with his fgf?neral aim, more light
Lom the less ambitious but more faithful
PSychological analysis of the school of Bradley
ad Alexander,
F. S. MARvIN.
No. 3185, vor., 126]

Our Bookshelf.

Air Ministry : Meteorological Office. The Weather
Map : an Introduction to Modern Meteorology.
(M.O. 225i.) Second edition, entirely rewritten.
Published by the authority of the Meteorological
Committee. Pp. iv +83 +24 plates. (London :
H.M. Stationery Office, 1930.) 3s. net.

TaE first issue of ¢ The Weather Map *’ was pub-
lished in 1915, primarily in response to military
requirements, and was in considerable demand for
the succeeding ten years, as is shown by the fact
that six reprints were made during that period. Mr.
J. S. Dines, while superintendent of the forecast
branch of the Meteorological Office, rewrote the
work and brought it up-to-date.

There are numerous improvements in the new
volume, the most obvious of which are visible at a
glance in its better finish throughout, and especially
in the cover and in the reproduction of the weather
maps. It may be noted, however, that in order to
exhibit the weather at individual stations clearly,
the area covered by the maps is about the same as
for those published in such morning newspapers as
reproduce the map for 6 p.M. of the previous day.
This area is very small compared with that of the
¢ working chart ’ of the official forecasters—a fact
which should be borne in mind when considering
the process of preparation of the forecasts. There
must be a great many people who would follow with
interest the changes depicted in these maps, could
they master the meaning of all the symbols and
figures that appear on them, and their requirements
are well met in the full and clear exposition given of
the make-up of a modern synoptic weather map.

To those whose interest carries them further, and
who require some insight into the kind of reasoning
followed by the official forecaster in making his
diagnosis of a particular situation, the same atten-
tion has been paid, and there is little doubt that
present-day technical methods of prediction have
been made comprehensible to anyone with an ele-
mentary knowledge of physics, and not wholly un-
intelligible to those without such knowledge. It is
good to see also that the history of the subject has
not been neglected, and that a careful account has
been given of the new ideas that have come to us in
recent years from Norway owing to the analytical
methods worked out by J. Bjerknes with the aid of a
closer network of stations than is normally em-
ployed in synoptic meteorology. The amount of
information and the clearness of its exposition are
remarkablé for the size of the volume. The teach-
ing profession should derive especial benefit from its
appearance.

In a Persian Oil Field : a Study in Scientific and
Industrial Development. By J. W. Williamson.
Second edition, revised and enlarged. Pp.
192 +25 plates. (London: Ernest Benn, Ltd.,
1930.) 7s. 6d. net.

It is quite evident from the call for a second edition
of this book that public interest in the oil industry
extends beyond markets. Written originally for
the non-technical reader to convey ‘a judicious
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appreciation” of the work of a British oil company,
apparently sales and certainly reviews commended
the volume to the technologist, a source of grati-
fication to its author, who modestly reiterates in
his second preface its real purpose: to serve the
general reader.

Probably one of the chief reasons for the success
of this essay is the fact that it is unique of its kind.
At first glance one might wonder, and with every
reason, what there was in the business of oilfield
exploitation to appeal to anybody outside those
directly concerned, outside the technical circle.
But the story of a self-contained British community
operating in alien country, contending not only
with a difficult people, but also with Nature in her
sternest mood, every individual and collective
effort directed to one goal, the winning of petroleum
and all that this to-day stands for, provides an
author with a wealth of material, technical, human,
psychological, social, out of which, if he be worthy
of his pen, he cannot fail to make abundant literary
capital. -

The chief departure from the first edition is the
inclusion of a chapter on “ Oil and Ethics ”, which,
designed to portray the achievement of the com-
pany concerned in correct perspective of inter-
national industry, throws into sharp relief the other
part of the book. Otherwise the alterations are
mainly those of righting mistakes, revising sections
which clearly wanted attention in the original, and
extending the information on those particular
operations, for example, geophysical, which have
been prominent in the interim. To criticisms
made to the reviewer, that the title is an intended
parody on a popular song, and that the book is an
excellent form of publicity for a commercial under-
taking, we reply that, even if either or both are
justified, anything which brings home to the general
reader what a wonderful substance is petroleum,
what praiseworthy enterprise and high standard
of human attainment are involved in its exploita-
tion, deserves the fullest approval. I BEME

Budi Schneider : a Scientific Examination of his
Medvumship. By Harry Price. Pp.xv +239 +12
plates. (London : Methuen and Co., Ltd., 1930.)
10s. 6d. net.

THis volume gives an account of two series of
sittings held under the auspices of the National
Laboratory of Psychical Research, of which the
author is the honorary director. The medium in
whose presence alleged psychic phenomena are
said to have taken place was a young Austrian,
by name Rudi Schneider, who with his brother
Willi have for some years held the position of the
principal Kuropean mediums for the so-called
physical phenomena.

The present series of sittings is said to have been
held primarily in order to interest as many scientific
men as possible, although the list of sitters scarcely
lends support to this statement.

The control of the medium and observers was
mainly exercised by an electrical device whereby
any movements which resulted in breaking the
circle were registered by the extinction of certain
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lights, and thus both medium and sitters Were
immobilised and (it is claimed) prevented from
indulging in any trickery. Under these conditiong
a number of manifestations are recorded, such ag
the movements of objects without contact and the
appearance of hands seemingly endowed with life.
Notes were taken by a lady secretary, who dictated
them into a dictaphone as the events occurred,
but the few independent accounts that Mr. Price
prints show that these notes should be regarded
with some caution.

Generally speaking, the book is an interesting
addition to the studies of the Schneider phenomena,
although the treatment of past history is scarcely
ingenuous. From its perusal the uninformed reader
would scarcely gather that a formidable mass of
evidence exists to justify suspicion regarding pheno-
mena identical, or nearly so, with those now said
to occur with the electrical control.

A History of Medicine. By R. McNair Wilson'
(Benn’s Sixpenny Library, No. 148.) Pp. 80.
(London : Ernest Benn, Ltd., 1930.) 6d.

Ix a very small compass, the author gives an
excellent survey of medical history. Beginning
with the medicine of the Greeks, he emphasises
the influence of Hippocratic humoral conceptions
and the later Roman ‘ methodist > theory and the
Galenic theory of the pneuma upon the develop-
ment of medical science. An admirable plea for
recognition of the value of earlier English medicine
is made, with special reference to the works of
Harvey and Sydenham. Jenner’s discovery of
the use of vaccines is also well described, and this
is followed by a good analysis of the work of
Pasteur. From 1880, great strides have been made
in antiseptic surgery and the application of anti-
toxic sera, and the author gives his readers &
glimpse into this revolutionary period in medical
history.

The book terminates with a brief review of the
development of preventive medicine which has
resulted in the establishment of the Ministry of
Health and the Medical Research Council, the
study of mental sickness, and cancer research. The
work is altogether a splendid effort, and may
be read with interest, both by medicals and
laymen.

Plant Biology : an Outline of the Principles under-

lying Plant Activity and Structure. By Dr. H.
Godwin. Pp. x + 265. (Cambridge: At the
University Press, 1930.) 8s. 6d. net.

ELEMENTARY text-books of botany usually beat @
strong family resemblance, and it is therefore &
pleasure to notice one bearing the hall-mark of
individuality. This book treats the plant as at
active unit, and at the same time emphasises th¢
physico-chemical bases on which it works. Pal-
ticularly useful are the schemes showing the type
of metabolism and energy relations of the yeasts
and bacteria. We may welcome also the illustratiot
of the tissue elements as solid objects, and also the
developmental treatment given to the morphology
of flowering plants.
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Letters to the Editor.

[The Hditor does mot hold himself responsible for
opinions expressed by his correspondents. Neither
can he undertake to return, mor to correspond with
the writers of, rejected manuscripts intended for this
or any other part of NATURE. No mnotice is taken
of anonymous communications. |

Crystal Structure of Parahydrogen.

We have made two Debye-Scherrer films of para-
hydrogen cooled by helium boiling under normal
pressure, yielding rather faint and granular lines. A
much better intensity was obtained when the solid
was irradiated at a temperature less than 2° K. The
spacings which were deduced from these films cannot
be explained by a simple space lattice of cubic sym-

" metry.

A hexagonal close-packing of molecules, with a =
375 A. and c/a =1-63, gives a satisfactory agreement
between observed and calculated spacings. For the
density we compute then 0-088.

A more detailed account of these experiments is
being published in the Proceedings of the Royal
Academy of Amsterdam.

W. H. Kegsom.

J. DE SMEDT.

H. H. Moovy.
Leyden, Oct. 30.

A Sex-linked Character in Ducks.

AtrrOUGH sex-linked characters are known in
fowls, pigeons, doves, and canaries, none has hitherto
been recorded in ducks. From the industrial point of
view, a sex-linked character affecting the down of the
newly hatched duckling, enabling the sexes to be
distinguished at this stage, would be of considerable
Importance ; for the runner duck, though a mag-
nificent layer, is comparatively valueless for table
Purposes. It is true that the sexes can be dis-
tinguished by a careful examination of the cloaca
eéven at hatching, but this as a rule demands more
skill on the part of the operator than the average duck
farmer possesses.

Some experiments carried out this year have
tevealed the existence of a sex-linked character
Whlch.will probably provide the industry with what
1t desires. Reciprocal crosses were made between
1’{6 common mallard and the Indian runner, a race
with rather blurred markings on a buffish ground.

rom the mating between runner duck and mallard
drake, 19 birds were produced, all with a dark type of
down resembling that found in the mallard. Of
thes}% 10 were drakes and 9 were ducks. From the
mating between mallard duck and runner drake,

young were produced, of which 27 were drakes
and 20 were ducks. The down of the drakes was
Smilar to the down of all the ducklings from the
IeCiprocal cross, but the down of the ducks was
inuCh lighter, and nearer in ground colour to that of
(;ae funner. The colours of the two types of down
StnnOt be matched exactly in Ridgway’s ‘ Colour

andards”, hut the lighter one is close to the “light

Townish olive > on Plate xxX., while the darker is not
& removed from the “dark olive” of Plate xr. All
one t%OWnS, whether light or dark, were yellowish
e he ventral surface, and showed yellow rump
aet: 18 dorsally. Such pale markings are not char-

4 listic of the runner, and are probably due to a

gﬂnant factor brought into the cross by the mallard.
dowrri reaching maturity, the birds with the dark
e S exhibited a type of plumage closely resembling

of the mallard, whether male or female; but
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the ducks from the mallard @ x runner g developed
a distinct and paler type of plumage, which was notice-
able also for the marked reduction of the character-
istic bright ‘ speculum ’ on the wing.

In its general features the case recalls that of
the ‘cinnamon’ canary, and it is interesting that
in this species also the inheritance is sex-linked.
Finally, it may be added that Werner (Anat. Rec.,
1925) has shown that the female runner, like all
other birds adequately investigated, possesses only
one X-chromosome. R. C. PUNNETT.

Science and Philosophy.

THE suggestion by Prof. F. G. Donnan (NATURE,
June 7, 1930) that an international conference of
scientists and philosophers, and perhaps others, might
help toward clarifying the present confused state of
men’s thinking on most of the major problems of
Nature and human life, has received considerable
notice—in America, at least.

A later communication to NATURE (June 21) by
Mr. Wilfred Trotter directs attention to the extent to
which the biological sciences have ‘‘lost prestige in
the intellectual world *’ in the last thirty years, and
“ceased to influence philosophic thought . No one
who to-day views the field of human interest broadly
and thoughtfully can fail to recognise the general
truth of the point made by Mr. Trotter. If one
desires an illustration of this truth in relation to
philosophy, let him compare such writings as Prof.
John Dewey’s ““The Influence of Darwin on Philo-
sophy ” (1909) and his ¢ The Quest for Certainty ,
published just twenty years later. Or if one wants
an illustration of the present standing of biology in
the realm of ethics, he may reflect on the insignificant
and hopeless creature man is from the ° particular
point of view which the biologist adopts ” (Walter
Lippmann, A Preface to Morals ”’, p. 150).

I venture to direct attention to a matter which,
though far less than the whole problem of the relation
between science and philosophy, yet has long appeared
to me to have an important bearing on that problem.
The point concerns the now widely adopted classifica-
tion of the sciences into ¢ exact science ’ and  natural
science *. A brief historic reference illustrates what
is in mind.

In the ‘“ History of Scientific Ideas’ (2nd ed.;
London, 1847) William Whewell wrote, quoting from
his previously published ‘ Philosophy of the In-
ductive Sciences ”’: ‘. . . the mathematical and
mathematico-physical sciences have, in a great degree,
determined men’s views of the general nature and
form of scientific truth ; while natural history has not
yet had time or opportunity to exert its due influence
upon the current habits of philosophizing .

That Whewell was greatly impressed by this idea is
clear from his recurring to it under various heads and
in others of his writings. Thus in his “ Novum
Organum Renovatum > (London, 1858) we read :
* Natural history ought to form a part of intellectual
education, in order to correct certain prejudices which
arise from cultivating the intellect by means of mathe-
matics alone ; and in order to lead the student to see
that the division of things into kinds, and the attribu-
tion and use of nmames, are processes susceptible of
great precision *’.

These views were expressed by Whewell, it will be
noticed, before the publication of ¢ The Origin of
Species ”’ and Darwin’s other works, which laid a solid
foundation for the theory that man himself with all
his attributes is a natural product and so holds &
definitely ascertainable place 'in the world of living
organisms. But Whewell’'s appraisal of mnatural
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history referred only to its general educational and
logical bearings. Natural history as dealing with
that domain of Nature to which man himself belongs
had received no serious consideration by him. Only
since his time, and to the extent that man has ac-
cepted the theory of descent with modification ’ as
applying to his own origin and nature, has it been
possible for anybody to see that if ever man is to attain
that measure of self-knowledge after which the wisest
ones of all races have longed and striven, that know-
ledge must partake much more of the character of
‘ natural science ’ than of ‘ exact science ’, using these
terms as they are now largely understood.

The following then is suggested as one opportune
subject for treatment at such a conference as that
proposed by Prof. Donnan : The ancient injunction,
Know Thyself, may be placed on a scientific-philosophic
basis by developing to its fullness the partial insight
gained by William Whewell of a natural history mode
of philosophising. W. E. RITTER.

University of California,
Berkeley, California,
Oct. 9.

Ancient Metallurgy in Rhodesia.

My attention has been directed to an article on
“Early Man in N. Rhodesia ”, by Prof. Raymond
Dart, which appeared in the T%mes of Aug. 22 and
was noticed in NATURE of Aug. 30. Echoes of the
statements made in the article are finding their way
into our local Press, and the unprotected public is
being told that iron was being fabricated 3000 to
4000 years ” ago by a people of Palxolithic culture
dwelling in central Africa.

On the face of it, such an accomplishment is highly
improbable, because the oldest man-made iron of
known date is that of the discovery made by Sir
Flinders Petrie at Gerar, in Palestine, in 1927. The
date of this iron, as determined by associated scarabs
and amulets, is 1350 B.c. It is probable that the

smelting of iron was begun a little earlier, say, 1400 B.c.,.

in the Hittite uplands, between the Taurus and the
Caucasus, a region to which classical tradition points
as the cradle of metallurgy. All iron earlier than
1400 B.c. is probably of meteoric origin ; many older
relics have been tested for their nickel content (which
is the criterion) and have proved to be of celestial
metal. It is unlikely that the smelting of iron was
known long before 1350 B.c., because the knowledge of
the art would have been of supreme importance, in
trade and war, to any primitive people ; it would have
sufficed to give them instant dominance over their

contemporaries.
We must meet Prof. Dart’s conclusion, therefore,
with justifiable scepticism. He says: ‘ These facts

reveal the extreme age (3000 to 4000 years) of the
knowledge of smelting and the working of metals in
Northern Rhodesia .  This dictum is based upon the
finding, by an Italian scientific expedition, of a foundry,
slag, and ashes at a depth of six feet in a deposit con-
taining implements characteristic of the Stone Age.
The deposit lies within a limestone cave at Mumbwa,
near the Kafue river, a tributary of the Zambezi. The
find is said to prove that * the smelting is coeval with
the later phases of the Palaolithic period in Northern
Rhodesia ’, and shows that * the knowledge of metal-
lurgy was introduced by a superior race into an Africa
still in the throes of the Stone Age . This is true
enough, but it does not prove an antiquity of 3000 or
4000 years, that is, so long ago as 2070 B.c. What it
does prove, I submit, is that foreigners, versed in iron-
making, established themselves for a time in the cave,
possibly for self-defence, and during their sojourn they
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made iron weapons for use against the natives, who
then were using the *“ quartz flakes and quartz imple-
ments of the Late Stone Age type ”—in short, were
the savages that Livingstone, Cameron, and Stanley
found in that part of the world seventy years ago.

The invaders probably were slave-hunting Arabs,
and the date of their incursion may be anything from
A.D. 1200 to A.D. 1900, but no B.c. chronology is per-
missible. The Italian expedition has not finished its
exploratory research ; perhaps when all the informg
tion available is collected we shall be given a more
convineing interpretation of the facts.

Apropos of early iron-making, T may mention that
sundry writers have imputed the ancient Egyptians
knowledge of the art to a borrowing from their southern
neighbours, the Ethiopians, this idea being lent some
colour by the fact that the natives in central Africa,
more particularly the Kenya and Congo regions, know
how to make iron in a crude manner. Crudity of
method, however, does not prove antiquity of origin,
The denial to any such supposition is found in the de-
scription by Herodotus of the weapons used by the
Ethiopian contingent in the army of Xerxes. Their
armament consisted of **long bows, on which they
placed short arrows made of cane, not tipped with
iron, but with stone that was made sharp, and of the
kind of which we engrave seals. Besides these they
had javelins, tipped with antelope’s horn that had

been made sharp, like a lance. They had also knotted
clubs.” All of which indicates a complete ignorance
of metallurgy. T. A. RICKARD.

Berkeley, California,
Oct. 6.

The Nature of the Vacuome and the Golgi
Apparatus in Oogenesis.

I mAVE read with great interest the recent com-
munications of Miss M. O’Brien and Prof. Gatenby
(NATURE, June 14, 1930) and of Prof. Bhattacharya
and Dr. Das (NATURE, Nov. 2, 1929) on the Lawmbricus
and the pigeon ovary respectively. For the first time
these authors have demonstrated that in the egg
cells also the vacuolar system (vacuome) and the
classical Golgi apparatus are independent cell-com-
ponents. A similar conclusion has already been
arrived at in plant cells by Bowen (Z. Zellf., 1928)
and by Patten, Scott, and Gatenby (Quar. Jour. Roy.
Mic. Soc., 1928), in animal male germ cells, by
Hirschler, Monné, Voinov, and Gatenby (for references
see Gatenby, Proc. Roy. Soc., 1929), and most recently
in animal somatic cells also by Beams (Anat. Rec.
1930), and by Gatenby and O’Brien.

Now both in the case of the earthworm and the
pigeon ovary the use of neutral red has been found
necessary to demonstrate the vacuolar system. Prof.
Gatenby and his collaborator, therefore, have been
naturally careful in stating that ‘it does not seem
possible entirely to dismiss the idea that these
globules might be segregation vacuoles and not pre-
existing structures .

On the other hand, in the eggs of Rana tigrina (Nath,
in press) and the teleostean fishes Ophiocep'hal@s
punctatus and Rita rita (Nath and M. D. Nangia, It
press), not only the mitochondria and the Golgl_ele'
ments but also the vacuoles can be seen intra vitdn
side by side separately without the aid of neu;ral T
or osmic acid. This is due to the greater density an
the larger size of the vacuoles of these three species:
In Ophiocephalus punctatus the vacuoles begin €O1
densing inside them protein material from & VeLY
early stage in oogenesis and actually form the l-
buminous yolk of the egg, as has been very I'lghf’{
claimed for Perca and Pygosteus by Hibbard and Pard
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(Bull. d’Hust., 1928) and by Hibbard for Discoglossus
(Jour. Morph. Phystol., 1928).

Tn their chemistry the vacuoles of the eggs of Rana,
Ophiocephalus, and Rita are diametrically different
from the Golgi elements. Whereas the latter con-
sistently go jet-black in either Da Fano or Mann-
Kopsch or Kolatschev, and cannot be stained with
neutral red, the former do not show the slightest
amount of blackening however heavy the impreg-
nations, and are stainable with that vital dye. The
Golgi elements are certainly lipoidal (fat-like), whereas
the vacuoles represent an aqueous material of a non-
lipoidal and non-fatty nature.

I desire to pay tribute to the brilliant researches of
Prof. Parat and his collaborators who have focused
attention on a hitherto neglected cytoplasmic com-
ponent, the vacuome, which in oogenesis may give
rise to albuminous yolk as in Perca, Pygosteus, and
Ophiocephalus. But the vacuome is not the Golgi
apparatus as claimed by the Parat school. The classi-
cal Golgi apparatus may often be vesicular or vacuolar
in form as in so many eggs (Nath, Gresson, etc., etc.)

" and even in other cells, for example, Protozoa

(Hirschler, Z. Zellf., 1927), but chemically and
functionally it is a fundamentally different material
from the vacuome. The Golgi vesicle is not a mere
vacuole, but is surrounded by a thick lipoidal cortex
which is characteristically argentophile and osmio-
phile. VisEwA NATH.
Department of Zoology,
Government College, Lahore, India,
Aug. 2.

Manner in which Flaps of various Materials
fracture along their Bases.

WaiLe studying the various methods in which
osteoplastic flaps for exposing the brain and its mem-
branous coverings may be formed from the human
skull, my attention has been directed to the way in
which fracture takes place along the bases of bone

flaps. T

. type of fract to d

s © type of fracture appears to depend upon

linia Iaﬁ'aén?‘f;‘_ in which the limits of the proposed base

thefi)];y cutting three sides, a flap is fashioned so that

e lies between two trephine holes (Fig. 1, A),

T&ctm-e flap so formed is then bent outwards until
© occurs along the base line, this line will be
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found to be jagged and irregular (Fig. 1, B). If, how-
ever, by cutting three sides, the flap is fashioned so
that the base lies between saw cuts (Fig. 2, o), and the
flap so formed is bent outwards until fracture occurs
along the base line, this line will be found to be even
and regular (Fig. 2, B). I have verified this on
numerous occasions, and have also fashioned flaps
from, and performed the same experiments with, other
materials, such as three-ply wood, dried bone, and
cardboard, and find that the results are constant in
each case. The difference in the type of fracture of
the base line no doubt depends upon the difference in
concentration of stress at its limits.

In an article on osteoplastic craniotomy in the
current number of the British Journal of Surgery, I
have directed attention to the facts outlined here, but
I believe that they may have a wider application than
cranial surgery, and hence this letter.

LAMBERT ROGERS.

Welsh National School of Medicine,
The Royal Infirmary, Cardiff,
Oct. 20.

Autosyndesis among Crepis setosa Chromosomes.

Ix a paper ! dealing with the connexion between
cytology and taxonomy, Prof. Tischler makes a state-
ment to the effect that the four haploid chromosomes
of Crepis setosa conjugate to form two pairs at the
time of meiosis in the species hybrid Crepis biennis
(n=20) x C. setosa (n=4). This he credits to us in a
paper 2 in which we described a constant fertile form,
C. artificialis, derived from these two species. Prof.
Tischler also expresses doubt as to the occurrence of
such a phenomenon. He says (p. 48) : *“ Nicht dur die
20 Chromosomen der ersten Art schlossen sich auto-
syndetisch zu Paaren zusammen, sondern auch die 4
der zweiten. Wir erhalten so 12 Gemini. Und es ist
doch die Zerlegung der vier Chromosomen in zwei
einander ¢ homologe > Paare mehr als unwahrschein-
lich.”

The purpose of this letter is to direct attention to
the fact that Prof. Tischler has misread our descrip-
tion of the origin of Crepis artificialis. This new
species arose from a fourth generation plant of the
cross between the two species C. setosa (n=4) and
C. biennis (n =20). In the F; the 20 biennis chromo-
somes conjugate to form ten pairs while the setosa
chromosomes remain as univalents and are distributed
at random to the gametes. Thus all the F', progeny
receive 20 biennis chromosomes (10 pairs) and a
random number from setosa. C. artificialis arose
from the union of two gametes, each of which had
received 10 bienmis chromosomes and the same two
setosa chromosomes, thus producing a diploid complex
having 20 biennis chromosomes (10 pairs) and 4
setosa chromosomes (2 pairs). Only two of the four
types of setosa chromosomes are present in the fertile
form called Crepis artificialis. This fact was re-
peatedly pointed out in the paper to which Prof.
Tischler refers.

The following quotations from our original paper
should be sufficient to correct the statement quoted
above. ¢ The two sefosa chromosomes in the artificialis
complex are quite readily recognized by their morpho-
logical characters and each is present twice. These
are the first and fourth types mentioned above’
(p- 309). “Crepis biennis, & species with 20 pairs
of chromosomes, has been crossed successfully with
two other species of Crepis, namely, C. parviflora Dest.
and C. rubra L. During gamete formation in these
F, hybrids, Mrs. Lesley found that, as in the biennis-
setosa F';, the 20 biennis chromosomes conjugate to
form 10 pairs, while the chromosomes from’ the other
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species remained as univalents and were distributed
at random. We have also observed this phenomenon
in a more recently made hybrid of biennis and setosa >
(p. 305).

J. L. CorLins.

LitniaAN HOLLINGSHEAD.

Priscinra AvEery.

! Tischler, G. ‘‘ Verkniipfungsversuche von Zytologie und System-
atik bei den Blutenpflanzen.” Bericht. Deutsch. Bot. Gesell., 41,
31-49 ; 1929,

* Collins, J. L., L. Hollingshead, and P. Avery. ¢ Interspecific hybrids
in Crepis 111. Constant fertile forms containing chromosomes derived
from two species.” Genetics, 14, 305-320 5 1929,

The Mechanism of Formation of the Latent
Photographic Image.

In 1925, with S. E. Sheppard and R. P. Loveland,
I proposed the concentration speck theory of the latent
image.! According to this hypothesis the action, dur-
ing exposure, of pre-existing silver sulphide-containing
specks (discovered by S. E. Sheppard 2) on the surface
of the silver halide grains of photographic emulsions,
is confined to increasing their size by accretion of
photochemically reduced silver atoms to form a
nucleus large enough to induce developability. A
mechanism of the formation of the latent image was
proposed by me 2 on the basis of the experimental re-
sults of G. B. Gudden and R. Pohl on photoconduct-
ance.* It was supposed that the speck contains silver
and silver sulphide, which, adsorbed on the surface of
the silver halide crystal, form the electrodes of an
elementary voltaic cell of the type Ag/AgBr/Ag,S
having silver halide as the electrolyte, the external
circuit being completed by contact between the silver
and the silver sulphide. The growth of the speck is
due to the electrolytic deposition of silver from the
electrolyte.

In a recent criticism F. C. Toy and G. B. Harrison 5
regard such a theory as difficult to accept in the light
of their experimental results. They point to the fact
that exposure to light for a fraction of a second will
normally make a photographic emulsion developable.
They think that it would require an enormous increase
in the voltage of the cell or a corresponding increase
in the electrolytic conduction of the electrolyte to
produce in this way a developable centre. This is not
necessary. It is evident that the larger the speck is,
below a certain limit giving spontaneous develop-
ability, the less the added number of silver atoms
necessary to make the grain developable. Hence the
less the exposure required for this and the greater the
apparent sensitivity of the grain. They also consider
that the variation of the photographic sensitivity with
temperature presents a further difficulty. The sensi-
tivity at the temperature of boiling liquid oxygen is
apparently still too high to agree with an electrolytic
photoconductance effect which may be expected to be
vanishingly small at this temperature. This objection
again ignores the effect of the size of the pre-existing
speck. Only if sensitivity specks were totally absent
would the temperature coefficient of photographic
sensitivity be comparable with that of electrolytic
photoconductance.

A. P. H. TrivELLI.

Research Laboratories, Eastman Kodak Co.,
Rochester, N.Y., Oct. 10.

L J. Franklin Inst., 200, 51 ; 1925.
] ’5“ Colloid Symposium Monograph *, 3, 76 1925. Phot. J., 65, 380 ;
92

aJ. Franklin Inst., 304, 6495 1927. 205, 111; 1928, NATURE,

Nov. 19, 1927, 120, p. 72

¢ Physik. Zeitschr., 22, 529; 1921. Zeitschr. f. Physik, 6, 248
1921. 7, 65; 1921

s Proc. Roy. Soc., A, 127, 613 ; 1930.
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Molecular Weight Determination in Camphor
Solution.

In view of the increasing use of a certain excellenf
and convenient procedure for the determination of
molecular weights of substances cryoscopically i
camphor solution, the observation should be made that
the usual manner of reference to the method in oup
chemical journals scarcely bestows credit where it 1§
most due.

In the year 1912 Jouniaux,?! as a result of his “Etude
de quelques mélanges binaires contenant du camphre”,
pointed out that “‘ le camphre présente done les qualités
requises d’un bon solvant cryoscopique .  Soon after-
wards he published a paper,? entitled *“ Sur Putilisation
du camphre comme solvant cryoscopique ’, in which
he noted the advantage that ‘““un thermométre ordi.
naire gradué en degrés ”’ was quite satisfactory for the
determinations of the necessary melting points.

In 1922 Rast,3 without reference to previous work,
suggested that the determination of melting points of
solutions in camphor of about 10 per cent strength
(which, unlike stronger solutions, are seen from
Jouniaux’s results to exhibit sharp melting points)
could conveniently be made in capillary tubes in the
ordinary way. This was his only essential innovation,

Rast further (without discussion) adopted 400 as
the molecular lowering of freezing point for camphor,
caleulating this value from melting points of salol-
camphor mixtures given in Landolt-Bornstein-Roth
(4th edn., p. 556) which themselves are taken from a
paper by Caille.* Jouniaux (loc. cit.) had previously
deduced a higher value, namely, 498. The latter
figure seems preferable, not only because camphor 18
known sometimes to combine with phenols,5 but also
because it is subject to an independent confirmation.®
From van °t Hoff’s relation the latent heat of fusionis
seen to be 8:24 cal. Calculated from vapour pressure
determinations of camphor by Ramsay and Young,
Allen, and Vanstone, combined with a knowledge pf
the specific volumes of camphor in the liquid and solid
states, a value of the latent heat of fusion. is obtame’d
actually identical with that deduced from van *t Hoff’s
equation. Better verification could not be desired.

R. J. W. LE FivRE.
University College, London, W.C.2.

* Bull. Soc, Chim. (4), 11, 546; 1912,

2 Ibid., p. 722.

3 Ber., 55, 1051, 8727 ; 1922,

& Compt. rend., 148, 1461 ; 1909. s

© Leger: BI. (3), 4, 725 ; Caille : loc. cit. ; Wood and Scott : J.0\S,
97, 1573 ; 1910.

¢ Jouniaux : Compt. rend., 154, 1593 ; 1912.

Chemistry and Plant Protection. J
To remedy the inadequacy of present-day insecti-
cides and fungicides in the control of crop pests and
diseases, two courses are open—the discovery of new
insecticidal and fungicidal substances, and better
utilisation of existing materials. In this second alter-
native the chemist has assisted, for example, in deter-
mining the one or more active constituents of complex
mixtures such as tar oils, lime sulphur, and pyrethﬂm;
extract, and particularly in evolving methods ©
standardisation. The biologist, however, whilst co%*
tinuing to look to the chemist for the provision of fr
materials, is inclined to forget what knowledge ©
existing fungicides and insecticides the chemist hﬂ-;
already provided. With painful frequency, reports. %
trials appear in which the materials tested are ng‘
adequately described, though knowledge of the pro 7
able active constituents and their estimathnhis
available. By failing to employ this knowledge i
field work the biologist obtains results which, lacking
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in essential details, cannot be reproduced or turned to
use by other workers.

To describe a spray as ‘ ammonium polysulphide
(05 per cent) ” without giving the composition of
the ammonium polysulphide solution which was
diluted 1 in 200; to give “‘lead arsenate, 4 lb. per
100 gallons ** without particulars of the arsenic content
of the paste or powder used ; to state “ 1 per cent
White oil emulsion ** without giving the characteristics
of the oil, are examples of this indifference on the part
of the biologist. Such cases of inadequate description
are to be met in almost every horticultural periodical,
and even in research station reports. As the materials
examined are of variable composition, the results are
about as valuable as an estimate of size by the familiar
method of comparison with a lump of chalk.

It is true that in some cases it is impossible to give
sufficient details of composition because analytical
methods are not available or our knowledge of the
active constituents is insufficient. May not this be
due in turn to an absence of demand on the part of the
biologist for more accurate knowledge of the materials
he finds of use ? H. MARTIN.

South-Eastern Agricultural College,
Wye, Kent.

113

Synthesis of Munjisthin.

MunsistaIN, a dihydroxyanthraquinone carboxylic
acid occurring in Rubia tinctorum, Rubia sikkimensis,
and Rubia munjistha, has been synthesised by us in
the following way :

2 chloro-6-methoxy toluene (Ullmann and Pan-
chaud ; Annalen, 350, 108 ; 1906) is condensed with
phthalic anhydride in presence of aluminium chloride
giving 2" chloro - 3’ methyl - 4’ methoxy - benzoyl - 2 -
benzmc_acid (M.P. 202° C.), which on treatment with
sulphuric acid gives 2 chloro - 3 methyl-4 methoxy
anthraquinone (M.P. 197° C.). On demethylation
with anhydrous aluminium chloride this gives 2
chloro - 3 “methyl-4 hydroxy anthraquinone (M.P.
324°-325° (.). "On oxidation with nitrous acid in
bresence of boric and sulphuric acids according to
the method of Farbenfabriken vorm. F. Baeyer and
Co. (D.R.P. 273341) the chloro-hydroxy-methyl-
aIli‘fhraqu}none is converted into dioxyanthraquinone
%&rboxyhc acid (M.P. 231°) (cf. Ullmann and Schmidt :

er., 52, 2111 ; 1919), the melting point of which is
10t depressed by admixture with natural munjisthin
Obtained from Rubia munjistha.

" The paper is being communicated to the Journal of
¢ Indian Chemical Society.

Three years ago one of us (P. C.M.) had the plea-
i‘;‘e of communicating to NaTure (Nov. 19, 1927,

0, 729) the * Synthesis of Rubiadin ”.

P. C. MITTER.
2 : HAROGOPAL BISWAS.

University College of Science,

Upper Circular Road,
Calcutta, Sept. 18.

Experiments on Binaural Sensations.

m&é“ 1‘?Xperm’xents carried out in this Institute we have
in h's igated some of the points raised by Mr. Humby
18 letter published in NATURE of Nov. 1.
o ifferences either of intensity or of phase (time)
T :{s ’5 concerned in binaural localisation of sound.
to e, :rue, as Mr. Humby says, that it is difficult
inten, S.i_lgn apparatus for phase variation in which
Othersily Chagnges are. completely eliminated ; on the
and and, it is possible to determine these changes,
€ven to halance the effect of a phase shift against

8t of a difference of intensity.
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We have carried out experiments of this kind and
find that the wariation of intensity required to
counterbalance the effect of a given phase (time)
shift is very much larger than that which is un-
avoidably associated experimentally with that shift.

J. H. SHAXBY.
F. H. GAGE.
Physiology Institute,
University College of South Wales,
Newport Road, Cardiff, Nov. 4.

Liquid Drops on the Same Liquid Surface.

In two previous papers,! I have mentioned that
water at ordinary temperature is not a suitable liquid
for forming * liquid drops floating on the same liquid
surface . In August 1930, however, I observed at
Den Kund (Dalhousie hills), at a height of about
1000 ft. above the sea-level, that water is quite a
suitable liquid for easy formation of either primary 2
or secondary drops. The life of these drops is also
found to be longer. The splashing gives easy forma-
tion of secondary drops of quite a long life. The
temperature of the water was about 34° F. The
surface tension of water at this temperature is 76-53
dynes per em., and viscosity 0:0179 c.g.s. units.

L. D. MAHAJAN.

Physics Laboratory, Mohindra College,
Patiala, India, Oct. 4.

1 (@) “Liquid Drops floating on the Same Liquid Surface”,
J. B. Seth, C. Anand, and L. D. Mahajan, Phil. Mag., Feb. 1929. (b)
“ The Effect of the Surrounding Medium on the Life of Liquid Drops
floating on the Same Liquid Surface’’, L. D. Mahajan, Phil. May.,
London, 1930 (in the press).

2 See Phil. Mag., London, Seventh Series, No. 42, Feb. 1929, page

Z

Upper and Lower Palzolithic Man at
Kirmington, North Lincolnshire.

As the result of recent investigations carried out by
me at Kirmington, I am able to state that the upper-
most or ‘ Brown ’ Boulder Clay contains flint artefacts
of Upper Paleolithic types, whilst from the immedi-
ately underlying Glacial (cannon-shot) Gravels I
have recovered a series of derived flint implements
of Early Mousterian type. Similar implements, in a
still more derived condition, I found in the shingle
gravel which overlies the estuarine warp.

These observations, which I propose to describe in
full at a later date, confirm the conclusions arrived at
by Lamplugh and by me with regard to the sections
at Danes’ Dyke on Flamborough Head. The vari-
ableness of the  Brown Boulder Clay ” at Kirming-
ton might profitably be studied by geologists.

J. P. T. BURCHELL.

30 Southwick Street,

Hyde Park, W.2.

Traces of Metals in Animal Tissues.

To the various elements referred to by Messrs.
H. M. Fox and Hugh Ramage in their interesting
letter published in NATURE of Nov. 1, there are three
which may still be added.

Vanadium is stated to occur in considerable quanti-
ties in certain Ascidians; arsenic—sometimes in not
inconsiderable amounts—is almost ubiquitous; and I
have myself recently observed the unexpected presence
of antimony. With regard to this last-mentioned
element, I hope to publish a communication as soon
as the work is completed.

A. CEAsTON CHAPMAN.

Chemical Laboratories,

8 Duke Street, E.C.3.

G2
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The Synthetic Activities of the Cell.*
By Prof. H. S. Raprer, C.B.E., FR.S.

UNLIKE the chemist, the animal cell has a very

limited choice of raw materials from which
synthesis must start. These are the components of
the common foodstuffs. When they have under-
gone the preliminary processes of digestion they
provide in all about thirty substances which may
be regarded as available for the building up of new
compounds by the cell. Given these raw materials,
can we in every instance indicate which is the likely
starting-point for the synthesis of substances the
constitution of which is known or partly known ?
This question must still be answered in the negative
for such well-known products as cholesterol and
the unconjugated acids of bile.

With the purine bases, which are components
of nuclear material and therefore present in all
cells, this question of indicating the probable raw
material for their synthesis must also be answered
in the negative, but with less emphasis than in the
case of cholesterol and the bile acids. The amino
acid histidine, which contains a five-membered
ring similar to that found in the purine bases, is
their most likely precursor on structural grounds.
But we have as yet no experimental evidence that
indicates clearly their origin from this amino acid
in the body. Until this has been proved, it is
perhaps useless to speculate as to the chemical
processes involved in the transformation.

An example of a synthetic product which bears
a fairly close structural relationship to two of the
amino acids which are found in proteins is adrena-
line. These two amino acids, phenylalanine and
tyrosine. have practically the same carbon skeleton
as adrenaline. Either of them might give rise to
adrenaline by successive oxidation, methylation of
the amino group, and loss of carbon dioxide. That
a part of the necessary oxidation process can be
brought about by means of an oxidising enzyme,
tyrosinase, has already been demonstrated.

If, however, we consider whether a process of
this kind, operating in the cells of the adrenal gland
under specific conditions, gives rise to adrenaline,
difficulties appear. When we remember that the
oxidation of one substance may only take place if
another is reduced ; that a reaction taking place
in one compound may only be possible when some
other reaction takes place alongside it—in other
words, that in the living cell there is a continuous
and complex interplay of chemical reactions—
then it is not surprising that the discovery of the
mechanisms by which adrenaline is formed, al-
though a simple problem at first sight, is probably
in reality very complicated.

The case of thyroxine is comparable with that
of adrenaline. Thyroxine is a relatively simple
chemical substance which could conceivably be
produced by the oxidation of diiodotyrosine. The
last-named compound has recently been shown to
be present in the thyroid gland and this makes

* From the presidential address to Section I (Physiolo, of th
British Association, delivered at Bristol on Sept. 4_( Y 2y) ©
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the presumption that it is the mother substance
of thyroxine all the stronger. Yet it has nof
been demonstrated either in witro or in wvivo that
thyroxine may be produced from diiodotyrosine.

We may now pass on to consider a process in
which the raw material is known with certainty
but the chemical reactions by which the synthesis
takes place are relatively obscure. I refer to the
production of fat from carbohydrate. Lawes and
Gilbert, in their classical experiments at Rotham-
sted on the fattening of farm stock, showed in-
dubitably that animals can produce fat from starch.
Since the starch is converted into glucose in the
alimentary canal prior to absorption, we may con-
sider glucose as the starting-point of the synthesis.

The most likely chemical explanation of the
origin of the fatty acids is that they are built up,
two carbon atoms at a time, from some simple re-
active substance which is first produced by de-
gradation of glucose. Acetaldehyde and pyruvie
acid have both been suggested as probable partici-
pants in a reaction of this kind, the former con-
densing with itself as in the well - known aldol
condensation, the latter either with acetaldehyde
or with some higher aldehyde containing an even
number of carbon atoms produced in the earlier
stages of the reaction. By both of these methods
it has been shown that in vitro aldehydes with an
even number of carbon atoms in a straight chain
can be built up step by step and these by oxida-
tion can be readily converted into the correspondir_lg
fatty acids. Unsaturated linkages in the chain
may be produced by either method, so that this
requirement in the hypothetical synthetic method
is also satisfied. Further, the condensation takes
place in weakly alkaline solution or under the
catalytic influence of certain organic bases, so that
drastic treatment is not necessary to bring out the
reaction. So far, this evidence for the mechanisi
of synthesis of the fatty acids is purely chemical
and the grounds on which it can be put forward
are largely chemical ones. It is known also 'that
acetaldehyde and pyruvic acid, the intermediates
postulated in this hypothesis, can be produced b
the body. But there the question rests for the
present so far as higher animals are concerned:
When we know what the conditions are which st
the process of fat synthesis going, and when we ¢
able to reproduce them at will in animals, it may
be possible to determine what are the intermediaté
substances concerned.

More success has been achieved by a study of
the formation of fatty acids in micro-organisi®:
Bacteria which form butyric acid from glucos®
have been found to produce in addition both lact®
acid and acetaldehyde. These same bacteria W
also produce butyric acid from pyruvic ald
though not from aldehyde ammonia, aldol,
pyruvic acid itself. Neuberg and Arinstein, Wg(e)
investigated this type of fermentation, conclt! .
that pyruvic aldol is the precursor of the buty™
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acid when it is formed from carbohydrate. But it
has also been shown that in this so-called butyric
fermentation fatty acids containing an even number
of carbon atoms higher in the series than butyric
are formed, namely, hexoic and octoic acids. This
makes it appear probable that the processes by
which these lower members of the series of fatty
acids are formed in bacterial fermentation may be
the same as those by which higher members of the
series are formed in animals.

The intensive study during the last few years of
the processes of alcoholic fermentation and the
chemical events which occur in muscular contrac-
tion has revealed such close similarities that we
are becoming forced to accept the view that certain
fundamental activities of the living cell, whether
animal or vegetable, may be carried out by an
almost identical mechanism. It may therefore be
that we shall eventually discover the reactions
responsible for the synthesis of fat in animals by
investigating the processes by which it occurs in
vegetable forms, such as bacteria or moulds.

Even if these reactions be the right ones, the
problem still remains as to how they are accurately
controlled within the cell. Some of the substances
concerned in them are diffusible and very reactive,
and we should have to explain how diffusion away
from the site of reaction is prevented. To over-
come difficulties of this kind it is becoming common
to invoke the intervention of surface forces. There
18, however, not much experimental evidence as
yet which helps us to explain by such interven-
tion the mechanism of synthetic processes even of
such a simple kind as the reversal of an enzyme
action,

Freundlich in his Liversidge Lecture to the
Chemical Society last year described experiments
on the influence of charcoal in modifying the
velocity of certain reactions. These showed that
the stability of a substance on a surface may

€ greater than in homogeneous solution under
Similar conditions. It must be borne in mind,
owever, that in these experiments very large
quantities of charcoal were used compared with
the_ amounts of the substances the equilibria of
Which were heing studied. So much so that in
the_ reaction in alkaline solution the bromoethyl-
mine was practically completely adsorbed and

¢ reaction was taking place entirely on the char-
coal surface. Can one postulate such conditions
during the continuous synthesis of substances in
the cell, glycogen from glucose, for example ? It
Seems to me that to explain the rapid accumulation
of synthetic products such as fat or glycogen
Which we observe in cells, something more than a
shift in the equilibrium of the reactions due to
SquaLcej forces is mnecessary. Such a condition
avouring synthesis could only operate for a time
Wil the surface became saturated. We must
Werefore postulate some additional mechanism
" eereby the synthesised product is removed from
. ?Pl}ere of action, for if it diffused off the surface
83 it would be subject to the equilibrium con-

elf?ns Wwhich are present in the solution. It may
hat the arrangements in the cell are such that
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only small amounts of the substrate are dealt with
at a time, so that complete synthesis is achieved
and the synthetic product removed.

We have also to consider how the synthetic
product is protected in the cell from the disruptive
agencies which exist there. Arrangements for
this purpose must be present, since we know that
substances may accumulate in cells which contain
enzymes that hydrolyse them. Whatever these
arrangements are, they appear in certain instances
to be closely associated with the life of the cell, for
after death they cease to operate and the synthetic
product is again broken down. However difficult
it is to form a conception of them, it may be neces-
sary to do so, since they must form a part of any
system which is put forward to explain synthesis
as a result of the intervention of surface phenomena.

We may now consider two syntheses in which
there is little or no doubt about the raw materials
or some of the chemical reactions involved. These
are the production of glycogen and of proteins.

It has been proved that when glycogen breaks
down in the liver it gives rise to glucose. Lohmann
and also Barbour have succeeded in obtaining
glycerol extracts of liver and muscle which
hydrolyse it, but the product appears to be a tri-
saccharide and not glucose.  No enzyme which by
itself hydrolyses glycogen to glucose has yet been
obtained from animal tissues. It is of interest that
pancreatic and salivary amylase produce isomaltose
from glycogen. These results suggest that there
may be some configurational difference between
glycogen and starch which accounts for their
difference in behaviour with diastatic enzymes.
Be that as it may, it appears natural to assume
that the synthesis of glycogen from glucose in the
cell is brought about by the simple reversal of a
hydrolysis which may be catalysed by enzymesunder
appropriate conditions. These conditions have,
however, not yet been realised in vitro. Barbour
was unable to demonstrate any synthesis of glyco-
gen from the trisaccharide produced by the muscle
enzyme even in highly concentrated solutions.

This failure to obtain evidence of the synthesis
of glycogen from the products of its hydrolysis
makes it legitimate to consider whether we are
right in adopting the orthodox view that the syn-
thesis of glycogen from glucose in the living cell is
brought about by a reversal of action of the enzyme
or enzymes which hydrolyse it. There are other
facts which merit consideration in any discussion
of its mode of synthesis in the body. When
an animal is fed liberally with glucose or fructose,
it converts a part of them into glycogen in the
liver. The evidence for this is indubitable. - It
implies, therefore, either a conversion of fructose
into glucose before the condensation to glyco-
gen occurs, or a conversion of both into some
common form of hexose which then undergoes
the condensation. Further, there is a consider-
able amount of accredited evidence that many
substances not belonging to the sugar group can
be converted into glucose in the animal body.
Such substances, therefore, must be regarded as
potential glycogen formers. Whatever the processes
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may be which eventually result in the production
of a hexose from these diverse substances, the most
remarkable thing about them, to my mind, is
that the hexose is always d-glucose. We have no
satisfactory explanation for this striking stereo-
chemical performance, but the facts suggest that
the condensation of the two—or three—carbon
units to a hexose is brought about under such
specific conditions of strain that only the d-glucose
configuration can result, much as coins must be
minted in a definite mould to become currency.

A consideration of all the data which have been
accumulated regarding the synthesis of glycogen
makes it probable that more than the mere re-
versal of enzyme action is concerned. Itis certain
that the cells in which it occurs must be supplied
with oxygen. Fletcher and Hopkins showed with
muscle that its structure must be maintained, and
with liver the synthesis certainly only takes place
in the intact organ. Do not these facts point to
the conclusion that it is only the living cell that
can bring about this synthesis 2 And if this be so,
cannot we go further and suggest that the sub-
stances from which glycogen is produced, or bodies
derived from them, must first become bound up
with, or at some stage form an integral part of, the
living structure before they are converted into
glycogen ? The evidence at least suggests that
some such conception of the process may not be
far from the truth.

We may now pass to the consideration of the
synthesis of proteins. In the early part of this
century, due largely to the elegant methods intro-
duced by Emil Fischer, rapid advances were made
in our knowledge of the structure of proteins.
These advances led to a picture of protein structure
which has become generally accepted, namely,
that the protein molecule is formed by the union
of amino acids through an amide linkage.

The investigation of the structure of proteins,
which are closely allied in origin, composition, and
general chemical behaviour by immunological and
in part by chemical methods, has taught us how
intricate the mechanism must be by which they
are built up. The facts brought out by the classical
work of Dakin and Dale on the albumin of the
duck’s and hen’s egg serve to exemplify this. The
only chemical difference that could be shown be-
tween these two proteins was concerned with the
disposition in the molecule of some of the leucine,
aspartic acid, and histidine. But when used as
antigens in the anaphylactic reaction they were
markedly specific.

These results indicate that the chemical struc-
ture of the molecule is different in proteins which
are very similar both in general chemical properties
and in biological origin. They suggest that the
protein molecule produced by a particular type
of cell is always built up in a distinctive and, so
far as we can determine, an unvarying pattern.
We may deduce from this that although the general
method of protein synthesis—that is to say, the
mechanism by which amino acids are joined up
—may be the same in all cells, yet there must
be arrangements in the cell which enable only
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one particular, final pattern to result from the
synthesis.

What are the methods by which the amino acids
are caused to combine ? The use of Pproteolytic
enzymes in an attempt to bring about synthesis
under conditions which have been partially success-
ful with other substances has often been tried
and nearly as often has failed. Two examples of
protein synthesis by enzyme action have been
described. The most acceptable of these is Taylor’s
production of a protamine by a glycerol extract
of clam liver from the products of its complete
hydrolysis. The other is the preparation of so-
called plasteins from the products of the partial
hydrolysis of certain proteins by pepsin. A com-
prehensive review of the subject of plastein forma-
tion by Wasteneys and Borsook, who have them-
selves made notable contributions to this problem,
has led them to the belief that in this phenomenon
we have a true resynthesis of protein from some of
the more complex of its hydrolytic products.

Even if this be accepted as a possible explana-
tion, it still leaves many questions regarding pro-
tein synthesis unanswered, and not the least diffi-
cult of these is the problem of how the separate
amino acids are brought together to form the
specific proteose substrates which one must pos-
tulate as combining—and in a definite order—to
produce the particular protein which is character-
istic of the cell which synthesises it.

The process by which the substance of the cell
is increased, the building up of protoplasm, is one
which must be closely allied to protein synthesis,
since the material we call protoplasm is constituted
for the greater part of amino acids, united, so far
as can be ascertained, by the same sort of linkage
that we find in proteins. The protoplasm of the
dead cell responds to all the tests by which we
identify protein, it is subject to the action of
hydrolytic agents in the same way, and yields
identical products when hydrolysed.

Ought we not therefore to look for some of the
mechanisms of protein synthesis in the processés
which operate when the living cell grows, and can
we by any stretch of imagination account for this
by a reversal of the action of one or more hydrolyti®
enzymes ? It appears inconceivably difficult to d°
so. The extreme specificity of the reaction, WhiC
necessitates that at a given phase of the synthest
one particular amino acid and that one alone cat
be added as the next link in the molecule, requir®s
such a multiplicity of enzymes and such a remafki;
able degree of control of their action as to be almos
outside the range of probability. When we ¢
member, however, that one of the prime att;‘lbutes
of life is that it is a dynamic condition, it do®
become possible to form a conception of proté
synthesis in relation to that fact. The experime! .
of Willstatter and others have shown that to 50;11r
extent the specificity of enzymes is accounted 10
by the carrier’ with which they are associatel;
It is not inconceivable that a catalyst capa:ble Oe
bringing about the union of amino acids 1 *~
living cell and ultimately fashioning its PO
plasm may be attached to or associated Wi
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¢carrier ° which, instead of having a fixed con-
figuration, as with the enzymes that we can extract
from the dead cell, has one which is continually
varying, this dynamic state being characteristic
of the living material of the cell.

If, further, we could assume that the variations
in the configuration of the carrier were cyeclic,
always going through a definite series of phases,
it might be possible to account for the fact that at
any particular phase of the cycle the configuration
would be such as to favour the synthetic union of
one particular amino acid rather than any other
because of its spatial arrangement. The assump-
tion of cyclic changes in simple or complex living
organisms is not new in physiology, and it is not
unlikely that they occur in parts even of the cell
itself.

The possibility that protein synthesis is associ-
ated with some part of the cell which is undergoing
cyclic changes, and is thus alive, raises the inter-
esting question of the site of this and possibly other
syntheses, such as those of fat and glycogen. Are
all parts of the cell, that is to say, both nucleus
and protoplasm, to be regarded as alive in the
sense I have indicated, and therefore to be con-
sidered as regions in which syntheses depending on
life can be brought about; ?

Itis necessary not to confuse the terms irritability
and life. It is true that what we term irritability
18 usually taken to imply that the tissue which
shows it is living ; but taking the nerve fibre as an
example, it would appear that the maintenance,
for a time at least, of the irritability of protoplasm
and its restoration when it has disappeared—but
10t irreversibly—does not require the presence of
the nucleus. Tt may require oxygen or the pre-
sence of certain ions, but this may merely mean
that the labile state of the protoplasm has
been upset by the products of the cell’s activity,
and removal of these will restore it to its irritable
~ condition.

We have no evidence that irritability as a mani-
festation of what we call life is more than the
Possession of extremely labile structures, sensitive
t0 minute environmental changes. The nucleus,
on the other hand, is.essential to the continuous
life of the cell and its growth. It appears also to
determine very largely the magnitude of the re-
SPratory processes which oceur in it at rest, though
106 necessarily the excessive respiration observed
f}llthe recovery from functional activity. Can we
see;‘efore g0 so far as to say that the nucleus is the

a5 of those synthetic activities of the cell which
aPbear to depend on its living character rather

A0 on its irritability, or have we to regard the
ngtOPI&Sn{ as equally living, so that it is able to
: Produce itself and in addition bring about such
Yitheses as those of fat and glycogen ?

T ;’ie 18 something to be said in favour of the
e at the protoplasm is not living in the sense
bt tCh the nucleus is, and therefore is less likely
; U1 seat of certain synthetic processes. It is,
Ina,d;nk’ quite a tenable view that protoplasm is
of 5 Ip, largely but not entirely, of combinations

Mo acids such as we find in the proteins, and
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that it is synthesised by the nucleus to serve special
as well as certain general requirements. These
special requirements must and do vary greatly
with each type of cell.

Consider the mammalian erthroblast. The
principal substance in its protoplasm is the protein
hemoglobin. Tt is doubtful whether this cell
exists except to produce hmmoglobin. When it
has matured, the nucleus degenerates and dis-
appears, leaving the red blood corpuscle. Along
with this the respiratory activity of the cell practi-
cally disappears too, and there is not much dis-
coverable in it except haemoglobin. It is certainly
now not living in the sense in which its progenitor,
the erythroblast, was. Is it not reasonable to
suggest, therefore, that the production of hsemo-
globin as the erythroblast grows and matures is a
function of the nucleus and not of the protoplasm
of this cell ? All semblance of further synthesis of
hzmoglobin certainly disappears when the nucleus
goes. The adoption of such a view does not imply
that having produced the protoplasm of a cell the
nucleus has nothing more to do with it. We know
that in some indefinable way the nucleus in most
cells controls the structure of the protoplasm and
maintains its lability, but we have no knowledge
as yet of the mechanism by which this is brought
about.

One property of proteins, which may account in
a general way for the presence of protein-like
structure in protoplasm, is their buffering power.
The nucleus is probably the most labile part of the
cell. The chemical reactions proceeding in it may
demand an environment that has to be finely
controlled as regards changes in reaction or the
concentration of certain ions.  The protoplasm
may thus serve as a protective layer between the
nucleus and the external world, guarding it from
changes which would otherwise terminate its
existence. The known properties of the proteins,
both chemical and physical, may be useful to this
end, to which they are almost ideally suited.

Even if we can accept as possible the unorthodox
view that the nucleus is the only living part of the
cell, and is therefore the only part that can bring
about syntheses which depend upon life, it does
not solve our difficulties in explaining how they
are achieved. It merely narrows down the possible
sites in the cell in which they occur. The nucleus
itself is a complex structure, and we have as yet
few experimental methods for elucidating it.
Most biologists would, I think, agree that the cell
has arisen by a process of evolution from some-
thing simpler and eventually from non-living
materials. It cannot have come as a ‘ bolt from
the blue’. If we regard the nucleus as the only
living part of the cell, then we may justly regard
the protoplasm as something that has been acquired
or developed in the process of evolution and is
now necessary to its existence. We do not know
definitely, however, of nuclear material which is
living and devoid of its protoplasmic envelope un-
less such an arrangement is present in the bacteria.
But the investigation of filterable viruses has
given an indication that material possessing the
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prime attribute of life, namely, the power of re- | chemical characters may resemble those that we
producing itself, exists possibly in simpler forms | find in the nucleus of the cell. The ahility to
than we find in the smallest visible organisms. synthesise protein may be a property which livin,

It we agree that the cell has evolved from some- | material only acquired at a late stage of its evoly.
thing simpler, then we might expect to find such | tion, and that property may be one which in the
elementary forms of life coexisting with it, did we | process of time has come to be essential for the
but know how to look for them. The filterable | maintenance of the complex structure of the nucleus
viruses may represent such forms, and their | as we see it to-day.

An Anthropometric Investigation on Twins.

THE latest contribution to the now considerable | children observed, and differences of sex. Were
mass of literature bearing on the resemblances | the data subdivided into age and sex groups, the
and differences between twins is a valuable memoir | numbers in each group would be too few for valid
by Dr. Percy Stocks (*“ A Biometric Investigation | comparison. This difficulty is surmounted by con-
of Twins and their Brothers and Sisters ”. Annals verting all measurements to standard age and sex,
of Eugenics, vol. 4, April 1930). The tests and | and only these converted or ‘corrected * measure-
measurements were made during 1925-27 on twin | ments are used. Further to increase the virtual
children and their brothers and sisters in elementary | numbers on which a comparison is based, by using
and central schools of the London County Council, | relative deviations different measurements may
the ages of the children ranging from three to | be pooled together; for example, all the ‘ static char-
fifteen years. The characters considered in the | acters ’, as Dr. Stocks terms them—height, the three
present memoir—others will be dealt with later— | head measurements, and interpupillary distance.
include height ; weight ; length, breadth, and Finally, in an investigation of this kind, errors
horizontal circumference of head ; interpupillary | of measurement, and the errors involved in the
distance ; blood pressure ; pulse rate ; respiration | fact that only single measurements were taken
rate ; eye colour ; hair colour ; facial resemblance | of such fluctuating characteristics as pulse and
on an arbitrary scale of four classes; and finger- respiration rates, are of much more importaqce
prints. The total number of children examined than they would be in most anthropometric in-
was 832 (392 boys and 440 girls), of whom 563 were vestigations. To obtain information on these
- members of twin pairs, 7 were surviving members | points and enable correction to be made, repeated
of triplets, a few were odd twins who had a brother observations were carried out on five individqals
or sister at school, and the remainder were either for fifty days. How important is this correction
siblings of twins, or pairs of siblings unconnected | for errors and day-to-day variation may be seell
with twins, the latter being necessary to form a | from the fact that correlations between siblings
comparative group. are raised by about 90 per cent for pulse rate,
An investigation on such data is obviously not | 40 per cent for respiration rate, 20 to 30 per cent
a simple matter. It is desired to compare (1) mono- | for blood pressure, though only by much sma]ler
zygotic twins, (2) dizygotic twins, (3) other siblings, | amounts of 0-25 to 2 per cent for the dimensional
with regard both to individual measurements measures.
(means, standard deviations, etec.) and correlations Making these corrections, mean correlations for
or differences between pairs. As was first pointed | the three groups work out as follows (Table Ly
out recently by Dr. R. A. Fisher, the proportions p. 103) :
of monozygotic and dizygotic twins amongst pairs

of the same sex may, if a character is normally Noo.twin | Disygotic MO’;%%,OW‘
dustributed, be estimated from the available data el —
and the frequency distribution of differences Height . : .| 049 0-56 0-95
analysed, but this does not give wholly what Head dimensions . .| 045 0-45 8;82 ‘
is wanted. Separation of monozygotic from di- WIS et riciing 1 o 8:‘;3 081
zygotic pairs on the basis of facial resemblance only Pules ggsjgsgimt{on | o027 0-39 086
is by no means so satisfactory as the unpractised Aggregate of 10 characters |  0-42 0-47 0-85
observer might suppose: Dr. Stocks concludes —

(p. 81) that only about two-thirds of like-sexed | The results suggest that correlations for non—tv?lrl
twins can be at once separated by facial resemblance siblings do not differ appreciably from those (r)s
into two groups labelled ‘ identical > and © fraternal’, dizygotic twins. Hereditary constitution appe :
and even for these groups other evidence suggests | to be more important in comparison with enVIIlons
that the diagnosis is really incorrect in a small | ment in regard to height and weight, T?Jther o
proportion. The final conclusion reached is that | so in regard to head measurements, still les$ 1;1;
finger-prints form the best fundamental test, with | regard to blood pressure, and least of all in pu se
anthropometric measurements (height and head | and respiration rates. Dizygotic twins are, in the
measurements) to decide doubtful cases, and | data, on the whole inferior to their brothers 'anis
definite rules are laid down for the purpose. sisters in the physical measurements, but this

Assuming this analysis made, there is a further certainly not the case with monozygotic twins:
trouble due to the great range of age amongst the except perhaps as regards weight.
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Science Medals of Great Britain, Ireland, and the Dominions.

THE absence of any connected and inclusive
account of the terms of the trusts and foun-
dations under which the science medals of Great
Britain, Ireland, and the Dominions are allotted,
whether also of yearly, biennial, triennial, or of
longer interval of distribution, forms sufficient
reason for an attempt to fill this gap by bringing
together information upon the different awards.
While various academies and societies, incorpor-
ated and other, have from time to time instituted
gifts of this description, information regarding
them iy often scanty, and, moreover, is not well
known. It is proposed to divide the awards in
three classes: (1) General; (2) Physical and
Mathematical Sciences ; and (3) Biological Sciences
(including Gieology and Geography).

For many years, in countries where scientific
studies have been pursued, the award of gold,
silver, or bronze medals, at varying intervals, in
recognition of notable researches, has been ac-
cepted as an honourable and tangible expression
of contemporary opinion regarding their character
and worth. In addition, the practice is very
generally observed of allocating gifts of money—
1 other words, prizes—for work in identical fields,
a course which it would be mere affectation to deny
18 substantially parallel in purpose with the custom
of awarding medals. In any event, both methods
have been practised by world-known academies
and societies.

In Great Britain, compared with other countries,
the award of medals for past and current achieve-
ments in science finds fuller favour, it must be
confessed, than that of monetary prizes, though,
1t is true, medals are frequently accompanied b
the gift of balances of funds associated with the
IeSpective foundations. But here, such allotments
418 very moderate in amount, scarcely to be con-
Sidered as prizes. The British tendency is mostly
I the direction of the establishment of fellowships
and post-graduate endowment, whereby the pur-
Sutt of various branches of natural knowledge may
¢ brovided for, or definite research work pro-
;ngge('i- However, no rule exists, and societies and
;]11 d“duals are free to consult their own dictates,
i fOTDEI their own opinion regarding the kind of

Mulation and the quality of effort it is desired to
00nt1nuf3 or inaugurate.
mederfam considerations respecting types of science
of ba's may be referred to, though at the risk
T deing didactical. A well-proportioned artistic
Orim? appeals to persons of good taste and dis-
it q nation, especially if, in appropriate manner,

enotes its aim and purpose. An example com-

plying with this standard, executed in silver or
bronze, is preferable to a medal of poor interest
and intent produced in the gold medium. In
one case design is paid for from available funds ;
in the other, gold value. What might prove a
legitimate source of pleasure and pride to the re-
cipient may be sacrificed for a gift-horse in metal,
weak, or frankly ugly. There are, however,
limiting difficulties which cannot be overlooked.
Mixed committees charged to discuss and decide
upon the institution of medals not infrequently
display a regrettable lack of judgment. At the
end some compromise is inevitable. Yet in the
service of science, medallic art may find surviving
compensations, notwithstanding these pains and
penalties.

Generally it is incumbent on the artist-designer
of a modern science medal to portray on his ob-
verse the lineaments of some person whose achieve-
ments are connected with the raison d’étre of foun-
dation. If, in regard to the reverse, his hands are
not unduly tied, symbolism, imagination, and
poetic fancy have scope for exercise. The reverses
of medals of earlier centuries present an infinite
variety of design and device. Most of them drew
inspiration, in some form or other, from Greek and
Roman coins, where the figures of deities with
their attributes were symbolised. They serve the
designer of the science medal in that he may
associate pagan derivatives with modern develop-
ments of philosophy and natural knowledge. On
the reverse of the Nobel gold medals awarded for
physics and chemistry, we see Nature personified
as the goddess Isis. But the reverse of the gold
medal struck in 1907 by the Royal Swedish Aca-
demy of Sciences to commemorate the two hun-
dredth anniversary of the birth of Linnzus de-
picts a student dissecting a flower ; the art here is
wholly pictorial in. conception.

An authoritative critic has remarked that
“more than anything else, the medal in its re-
strained limits, proves that art has nothing to do
with mere quantities, and that within the small
circle of a disc of metal the great artist can make
his appeal as unerringly and as powerfully as upon
square yards of canvas . It is in chief to French
artists, working during the period since 1870, that
we owe much that is in agreement with the fore-
going comment. The medals of David, Chaplain,
Dubois, and Roty commemorate men and women
and signalise great events after the fashion of the
traditions of the early Italian and German de-
signers, and over and above is fancy and charm of
detail. The late M. Roty stood at the head of



768 Supplement to *“ Nature,” November 15, 1930

these artists. In a letter which the writer received
from him in 1898 he says : “ The rectangular form
of medal was only adopted a few years ago. I was
the first to re-employ this form, and it was so
successful that my colleagues in France and in
other countries followed my example. The habits
of sheep are very much the same in all countries.”
The well-known rectangular plaquette of Pasteur
was by M. Roty.

Medals of satirical implication, designed to pro-
voke ridicule, were in circulation at the end of the
sixteenth and throughout the seventeenth cen-
turies. In the most part they bore reference to
current and acute political and religious contro-
versies, and hence do not concern us here. But it
is worthy of note that science does not appear to
have suffered from the satire of the die-sinker.
Even at the time of Jenner’s discoveries, though
many lampoons and caricatures deriding the
smallpox preventative were published, no satirical
medal was issued.

In the preparation of modern medals the usual
procedure of the artist-designer is to make a model
in modelling wax on slate, to scale. From this a

cast in plaster is taken, which may be worked over
and serve as the final model. Bronze casts can
now be obtained by the expert founders. If 4
struck medal is required, a cast in steel is made
from the plaster model, and from it convex dies i
soft; steel are produced by the * reducing machine ’ :
after hardening, they serve then their mission,
which is to punch out the concave dies for striking
the medal.

Reference was made recently in this journal
(Oct. 5, 1929, p. 557) to the observation of Gur-
witsch that when the tip of one actively growing
onion is brought near to the tip of another growing
onion, whether end-on or broadside-on, mitosis is
stimulated in the latter in the neighbourhood of
the growing tip of the former ; from which is de-
duced or foreshadowed an attractive hypothesis
of biological rays and fields of force, a counterpart
of the fields of force of physical science. Can it
be that the medallic art of a distant future will
have to consider the onion seriously ; that where-
as we already have Primula and Nepenthes (Darwin
medal, Royal Society), a future designer may have
to include Allium in his list of possible delineations?

I. General.

Royal Society of London.

Copley Gold Medal.—Founded in 1736, arising
from a legacy derived in 1709 from Sir Godfrey
Copley, Bart., F.R.S., and for some time used
otherwise than in medallic gifts. Bestowed annu-
ally upon the living author of such philosophical
research, either published or communicated to the
Society, as may appear to the council to be
deserving of that honour. No distinction of
nationality governs allotment.

Royal Medals—Two gold medals were founded
by King George IV., the grants being continued by
successive sovereigns. They are awarded annually
(subject to royal approval) for the two most im-
portant contributions to the advancement of
natural knowledge, published originally in His
Majesty’s dominions within a period of not more
than ten years, and of not less than one year of
the date of the award. The obverse of each medal
bears the head of the reigning sovereign.

See, for other medals awarded by the Society,
Physical and Mathematical Sciences and Biological
Sciences sections.

British Association for the Advancement of
Science.

Monireal Medal.—During the Montreal meeting
(1884), the decision was taken to commemorate the
visit by founding a bronze medal for annual award
by MeGill University for proficiency in applied
sciences. The obverse bearsthe head of James Waitt.

Toronto Medal.—From the income of a fund
raised by members who attended the meeting
(1924), two bronze medals and gifts of hooks are
awarded annually to selected students of the
University of Toronto.

South Africa Medal.—To commemorate the visit

(1905), a fund was raised among the members who
made the journey for the provision and endowment
of a medal or studentship for South African students.
The medal was struck in bronze from designs by
Mr. Frank Bowcher. The symbolical figure on the
reverse has since served the Association as a badge.

Following upon the meeting in South Africa in
1929, a medal for scientific workers in South
Africa not exceeding thirty years of age has been
instituted, under an arrangement, between the
British and South African Associations.

Asiatic Society of Bengal.

Sir William Jones Memorial Medal.—Awarded
biennially for Asiatic researches in science. The
next award falls due in 1931.

See also Biological Sciences section.

Royal Society of Canada, Ottawa.

Flavelle Gold Medal—The gift of Sir Joseph
Flavelle of Toronto, and first awarded in 1925. If
is allotted to fellows of the Society or others for
original work in science or literature of especial
merit. The medal is not mnecessarily bestowed
annually. Since 1927 it has been awarded only
for work in science.

Royal Society of Edinburgh. °

Keith Gold Medal.—Instituted in 1820, and
awarded biennially, together with a sum of money
from the fund, for the most important discoveries
in science made in any part of the world, but com:
municated by their author to the Society, a&
published first in its Transactions. In 1833 pi*
vision was made, during any biennial period, ¢
a substantive mode in adjudication. The med?
bears the bust of John Napier on the obverse.
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Makdougall-Brisbane Gold Medal.—Instituted in
1855 by Sir Thomas Makdougall, Bart., president,
1832-60, and awarded biennially, together with a
sum of money from the fund, to such person, for
such purposes, for such objects, and in such manner
ag shall appear to the council most conducive to
the promotion of the interests of science. For
1930-31 the medal (and prize) will be awarded for
an essay, paper, or other work having reference to
any branch of scientific inquiry, either material or
mental. Open to all men of science. The obverse
of the medal bears the head of the founder.

See also Biological Sciences section.

Royal Irish Academy

Cunningham Gold Medal.—Instituted under the
hequest (1789) of Timothy Cunningham, of Gray’s
Inn, and first awarded in 1796. Medals have not
been allotted since 1885, the interest of the fund
having been devoted to the publication of memoirs.
The head of Lord Charlemont, first president of the
Royal Irish Academy, appears on the obverse of
the medal.

Royal Society of Tasmania.

Society’s Medal—Founded in 1927 for the recog-
nition of eminence in research, and for work of
outstanding merit on behalf of the Society and the
State. Awarded at intervals (irrespéctive of sex).
The regulations are restrictive as regards residence
in Tasmania and membership of the Society. The
medal is oval in shape, and is struck in bronze.

African Society.

Society’s Gold Medal.—Founded in 1920 by Mr.
Henry S. Wellcome, a member of council, for
annual award, in respect of eminent services
rendered to Africa. A silver medal was also in-
stituted by him at the same time in recognition of
kindred services. The medals are in memorial of

Mary Kingsley. The first recipient was Sir Harry
Johnston,

" Royal Institute of British Architects.

G?‘@&??ll Gold Medal.—Awarded annually for
Meritorious work in constructive architecture.
e Institute has a series of medals at its dis-
Posal for the encouragement of various branches
of architecture. We select one which bears relation

0 questions mutually concerning the architect and
an of science,

Royal Society of Arts.

sz‘gbert Medal.—TInstituted in 1862 as a memorial

o R.H. the Prince Consort. Struck in gold, it
awarded for ¢ distinguished merit in promoting

bess’ Manufactures, .and Commerce ”. The first

. oOwal wag made in 1864 to Sir Rowland Hill,

: thamlu_&l.ly since, irrespective of the nationality
ierecipient. The obverse bears the head of the
tince Congort;,

€ Soeiety also awards annually ten or twelve

o
sgzsﬁnlinedals for the best papers read during the

Royal Scottish Society of Arts.

Keith Medal—The Keith Prize was founded in
1833 by Alexander Keith, to be applied in sums
of money or medals in rewarding inventions,
improvements, or discoveries in the useful arts.
The award frequently consists of a medal together
with a sum of money. :

Brisbane Medal.—The Brisbane Prize was insti-
tuted in 1856 by Sir Thomas Makdougall-Brishane,
Bart., to be awarded either in a medal or a medal
along with plate, books, or money, to the authors
(or inventors) of communications of merit.

Hepburn Medal—The Hepburn Prize was
founded in 1862 by John Stewart Hepburn, for
inventions and communications approved by the
Society. Theaward (annual or biennial) frequently
consists of a medal together with a sum of money.

Society’s Medal—Awarded at the discretion of
the council as a means of recognising special
services rendered to the Society, or in such other
manner as the Society may approve. The medals
may be struck either in gold, silver, or bronze.

Royal Asiatic Society of Great Britain and Ireland.

Society’s Gold Medal—Instituted in 1897 to
commemorate the sixtieth year of reign of Queen
Victoria. Awarded triennially in recognition of
distinguished services in Oriental research.

Burton Memorial Medal.—Instituted in 1925 to
celebrate the birth centenary of Sir Richard F.
Burton. Awarded triennially in connexion with a
lecture dealing with the life of Burton, and his
contributions to Oriental literature and studies of
Eastern life and character. Also in respect of
his explorations and travels and geographical
achievements, or those of other famous explorers
whose travels have led to an increase of geographical
and ethnological knowledge. The medal is struck
in silver ; the obverse bears the head of Burton.

Royal Empire Society (formerly Royal Colonial
Institute).

Society’s Gold Medal—First awarded in 1914
for a monograph on an Imperial subject. After
1915 the gift fell into abeyance during the remaining
period of the War. On its revival in 1925, it was
decided to award the medal for the work adjudged
to be the best recent book on a subject of Imperial
interest.

Royal Society of Literature.

Society’s Gold Medal.—The Society was founded
by George IV. in 1823, and incorporated in 1825.
The first award of a medal was made in 1825 and be-
stowed upon James Rennell, F.R.S., the geographer.
Awards are made at varying intervals. The
obverse of the medal bears the head of George IV.

Royal United Service Institution.

Institution GQold Medal.—Founded in 1874, and
awarded annually for the best essay on a naval
and military subject alternately. The obverse
bears the head of Athena. ; :

Chesney Memorial Gold Medal.—Founded in
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1900, and awarded at intervals to ‘‘the author of
any specially eminent work calculated to advance
military science or knowledge in the Empire . The
medal was instituted to commemorate the services
of General Sir George T. Chesney, K.C.B., R.E.

Chester Society of Natural Science, Literature,
and Art.

Kingsley Memorial Medal—Founded in 1877,
and awarded “for having contributed materially
to the promotion and advancement of some branch
or department of Natural Science ”’. The medal

commemorates the Rev. Charles Kingsley, founder
of the Society. The medal is struck in bronze,
and bestowed annually. The obverse bears the
head of Kingsley.

Victoria Institute, or Philosophical Society of
Great Britain.

Langhorne Orchard Prize—A silver medal for
a prize essay on a subject bearing on science
and religion. First given in 1925 and again in
1929. An open Bible is inscribed on one side of
the medal.

I1. Physical and Mathematical Sciences.

Royal Society of London.

Rumford Gold Medal—Founded in 1796 by
Count Rumford, F.R.S., and first awarded in 1800.
Bestowed biennially upon the author of the most
important discovery or useful improvement in
heat or light during the preceding two years. The
medal is also struck in silver ; the obverse bears
the head of Rumford.

Davy Gold Medal.—Founded in 1869 under the
will.of Dr. John Davy, a brother of Sir Humphry
Davy. Awarded annually for the most important
discovery in chemistry made in Europe or Anglo-
America. The obverse bears the bust of Davy.

Sylvester Medal—Awarded triennially for the
encouragement of mathematical research, irre-
spective of nationality, and in honour of the life-
work of Prof. J. J. Sylvester, F.R.S. First allotted
in 1901. The medal is struck in bronze; the
obverse bears the bust of Sylvester.

Hughes Gold Medal.—Founded under the will of
Prof. D. E. Hughes, F.R.S., who died in 1900.
Awarded annually for original discovery in the
physical sciences, particularly electricity and mag-
netism, or their applications. The medal is allotted
without restriction of sex or nationality; the
obverse bears the head of Hughes.

See also General and Biological Sciences sections.

Royal Dublin Society.

Boyle Medals—Founded in 1895, and awarded
on the recommendation of the Committee of
Science and its Industrial Applications in recog-
nition of scientific work of outstanding merit done
by Irishmen, or in Ireland, and not restricted to
members. The medals are struck in bronze; the
obverse bears the head of Robert Boyle from a
bust of him in the possession of the Society. Two
medals may be awarded annually, but in practice
bestowals occur at irregular intervals.

New Zealand Institute, Wellington.

Hector Memorial Medal.—Founded in 1912 in
honour of Sir James Hector, F.R.S., in association
with a Hector Research Fund. The medal is
struck in bronze, and bestowed annually in rota-
tion for the following subjects: botany, chemistry,
ethnology, geology, physics (including mathe-

matics and astronomy), zoology (including animal
physiology). Awarded to that investigator who,
working within the Dominion of New Zealand,
shall have done most towards the advancement of
that (allotted) branch of science. In 1916, Sir
Ernest Rutherford received the medal for re-
searches in physics.

Royal Aeronautical Society.

Stmms Gold Medal.—Awarded annually for the
best paper read in any year before the Society on
any science allied to aeronautics, for example,
meteorology, wireless telegraphy, instruments.
Allotted to a member or non-member.

Taylor Gold Medal.—Awarded annually for the
most valuable paper submitted or read during the
previous session before the Society. Allotted toa
member or non-member.

Sir Charles Wakefield Gold Medal.—AWarded
annually to the designer of any invention o
apparatus tending towards safety in flying. ;

Society’s Silver Medal.—Awarded at the dis-
cretion of the council, for some advance 1
aeronautical design. Allotted to a member of
non-member.

Society’s Bronze Medal.—Awarded under the
same conditions as those for the silver medal, but
for some less important advance in aeronautical
design.

Royal Astronomical Society.

Society’s Gold Medal.—Instituted in 1823, it Was
first awarded in 1824 to Babbage in respect
his calculating machine; also to Encke for I
determination of the elliptic orbit of Enqkets
comet. Awarded annually, as may be exp.edlef}llé
for discovery in astronomy or research i t
science. The obverse bears the bust of Newtom l

Jackson-Guilt Medal.—Arising from a persont
fund established in 1861, the first award camé “.I;
for allotment in 1897. Struck in bronze, it lr
bestowed at intervals of not less than three ng
more than seven years, and for the pI‘OIn'Om,OI.1 0
astronomy. The obverse bears the bust of willia
Herschel.

Institution of Naval Architects.

Institution’s Gold Medal —Awarded annuaﬂ.zrlzyf
the council to any person (not being a ment
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that body) who communicates a paper deemed to
be of exceptional merit. The gift was established
in 1877.

Chemical Society.

Faraday Medal —Instituted in 1868 in connexion
with the establishment of a Faraday lectureship,
and usually awarded to foreigners. Struck in
bronze, and bestowed at varying intervals. The
obverse bears the head of Michael Faraday. The
first award was made to Dumas in 1869.

Longstaff Medal.—Instituted in 1881 in connexion
with a donation for research work in chemistry,
provided by Dr. G. D. Longstaff. Awarded tri-
ennially. It is struck in bronze, and the obverse
bears a portrait of Longstaff.

Harrison Memorial Prize—In 1922 the Society
established a memorial fund derived from friends
and colleagues of Colonel Edward Frank Harrison,
Deputy Controller of the Chemical Warfare Depart-
ment during the War, having for application a
triennial prize for the most meritorious and promis-
ing original investigations in chemistry by a natural-
born British subject of either sex. A bronze medal
allotted with the gift reproduces in scale the
Society’s War Memorial plaque.

Institution of Chemical Engineers.

_Osborne Reynolds Medal—Founded in 1928, the
glft‘of Mr. F. A. Green. Awarded annually for
meritorious work accomplished for the advance-
ment of the Institution. The medal is struck in
silver,

Moulton Gold Medal. — Founded in 1929.
Awarded annually for the best chemical engineer-
Ing paper of the year ““of a mature character”,
read before the Institution and published in the
Transactions. Awards may be made to non-

members. The obverse bears the head of Lord
Moulton.

Society of Chemical Industry.

Society’s Gold Medal.—Awarded biennially by the
vociety for conspicuous services to applied chem-
Istry, by research, discovery, invention, or im-
Provements, or to the Society in the furtherance
of ity objects. The recipient may be of any
nationality, and not necessarily a member, The
medal was first presented in 1896.

Messel Memorial Medal—A gold medal (with
an honorarium) is awarded biennially, and com-
Memorates Dr. Rudolph Messel, F.R.S., an original
member and benefactor of the Society. The medal
ts allotted for special distinction in science, litera.-
ure, or public affairs. The obverse bears the head
of Dr. Messel. The first award was made in 1922.

Institute of Chemistry of Great Britain and Ireland.

Meldolo, Medal.—Founded in 1921, the gift of
oethSO(nety of Maccabmans. Awarded annually
s (f chemist «whose published chemical work,
S Within t,l’le year prior to bestowal, shows the
Sibi Promise . The recipient must be a British
im]ec‘q not more than thirty years of age at the

e of the completion of the work. The medal is

struck in bronze: the obverse bears the bust of
Raphael Meldola, F.R.S.

Frankland Medal—Founded in 1927, on the occa-
sion of the jubilee of the Institute, as a memorial
to the first president, Sir BEdward Frankland,
F.R.S. The medal is awarded annually, and is
struck in bronze; the obverse bears the bust of
Frankland.

Society of Dyers and Colourists, Bradford.

Perkin Gold Medal.—Instituted in 1908 in honour
of Sir William Perkin, president in 1907, and
awarded at intervals of two or three years for dis-
coveries or work of outstanding importance in
connexion with the tinctorial arts. The obverse
bears the bust of Perkin, which was modelled by
F. W. Pomeroy, R.A.

Dyers’ Company’s Gold Research Medal.—Insti-
tuted in 1908 and awarded annually for a paper
submitted to and published by the Society of
Dyers and Colourists in the year, embodying the
results of scientific research or technical investiga-
tions connected with the tinctorial art.

The Society’s Medal.—Instituted in 1908, and
awarded occasionally in recognition of work of
exceptional merit carried out under the Society’s
Research Scheme. It may be struck either in
gold, silver, or bronze.

Manchester Association of Engineers.

Constantine Gold Medal—First awarded for the
year 1903-4, and annually since then. The gift
was established by Mr. E. G. Constantine, a past
president of the Association, with the object of
encouraging papers containing original or other
matter conveying the most useful information to
the Association upon the practice and theory of
engineering. The medal may be allotted to non-
members of the Association.

Society of Engineers.

President’s Gold Medal—Awarded annually by
the president, through the council, for a paper on a
subject of general interest connected with engineer-
ing. Instituted in 1886. The obverse bears the
Society’s seal ; the reverse is engraved with parti-
culars of the paper which secured the gift, the names
of the author and the president who awarded the
medal, with the date.

Institution of Engineers and Shipbuilders in
Scotland.

Railway Engineering Gold Medal—Founded in
1865, and awarded annually for communications in
railway engineering and practice.

Marine Engineering Gold Medal.—Instituted in
1865, and awarded annually for communications on
subjects in marine engineering.

Institution Qold Medal.—Founded in 1865, and
awarded annually for subjects not within the scope
of the railway and marine engineering medals.

The obverses of these medals bear the bust of
James Watt.
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Engineering Institute of Canada.

The Institute awards four medals, named respect-
ively the Gzowski, Kennedy, Leonard, and Plum-
mer, each concerned with some aspect of engineering
science.

Institution of Civil Engineers.

Telford Gold Medal—The question of instituting
a medal to be awarded for meritorious memoirs was
considered in 1827. Thomas Telford, F.R.S., the
first president, died in 1834, and through a bequest
made by him for the provision of annual premiums,
the Institution’s Telford medal was bestowed in
1837, and annually since. The award is not
limited to papers on any particular subject or sub-
jects. The obverse of the medal bears the head of
Telford.

James Watt Gold Medal—Founded in 1858 and
awarded to the author or authors of a paper on
any engineering subject, usually one dealing with
mechanical engineering. The obverse bears the
bust of Watt.

George Stephenson Gold Medal.—Founded in 1881
for award to the author or authors of a paper on
any engineering subject. The obverse bears the
head of Stephenson.

Kelvin Gold Medal—In 1913 a memorial window
was placed in Westminster Abbey on behalf of the
engineers of the British Empire and of the United
States of America. A portion of the memorial
fund was made available for the founding of a
Kelvin gold medal for triennial award for distinc-
tion in engineering work or investigation of the
character with which Lord Kelvin was especially
identified. The first bestowal was made in 1920.
The obverse bears the bust of Lord Kelvin.

N.B.—The Institution of Civil Engineers acts as
an administrative body, the award of the medal
being in the hands of a committee, consisting of
the presidents for the time being of eight of the
leading engineering institutions in Great Britain,
which considers recommendations.

Coopers Hill War Memorial Medal.—Founded in
1921 by the Coopers Hill Society, in memory of its
members and relatives of members who fell in the
War. In the annual award of the Institution of
Civil Engineers, and allotted to the author of the
best paper for a selected professional subject. The
medal is struck in bronze.

Howard Gold Medal—Founded in 1927. For
quinquennial award to the author of a treatise on
any of the uses or properties of iron, or to the in-
ventor of some new and valuable process relating
thereto. The first bestowal was made in 1927 as
part of the Howard Quinquennial Prize awarded
since.

Institution of Electrical Engineers.

Faraday Medal.—Founded in 1921 to commem-
orate the fiftieth anniversary of the first ordinary
meeting of the Society of Telegraph Engineers (now
the Institution of Electrical Engineers). Awarded
annually, either for notable scientific or industrial
achievement in electrical engineering, or for con-
spicuous service rendered to the advancement of

electrical science, without restrictions as regards
nationality, domicile, or membership of the Instity.
tion. Struck in bronze, the obverse bears the heaq
of Michael Faraday.

Coopers Hill War Memorial Medal.—Founded in
1921 by members of the Royal Indian Engineering
College, Coopers Hill, and awarded annually by
the Institution of Civil Engineers and triennially in
turn by the Institution of Electrical Engineers, the
School of Military Engineering, Chatham, and the
School of Forestry, Oxford. The medal is struck in
bronze.

Willans Gold Medal.—Founded in 1895 by sub-
scription, and awarded triennially alternately by
the Institution and the Institution of Mechanical
Engineers, for the best paper dealing with the
utilisation and transformation of energy, treated
especially from the point of view of efficiency or
economy. The obverse of the medal bears the
head of Peter William Willans. The first award
was made in 1897, and by the Institution of
Electrical Engineers.

Institution of Gas Engineers.

Birmingham Gold Medal.—Founded in 1881 by
funds received from the gas undertakings and com-
panies, gas engineersand managers, and constructors
of gas plant in the Birmingham area. It is awarded
at the discretion of the council for “ Originality in
connection with the manufacture and application
of gas”’, such qualification to be interpreted in its
widest possible sense. Allotted at intervals of not
less than two years, without distinction of nation-
ality.

I}I. E. Jones, London, Gold M edal.—Foundgd in
1905 by the late Mr. H. E. Jones, a past president
of the Institution, and bestowed annually. It i
awarded for the best contribution dealing with
“The principles involved in the construction of
works or plant for the manufacture or distribution
of gas. . . . The points of good management of a
gas undertaking considered in relation to the
management of labour, and popularising the use of
gas for general purposes, or improvement in car-
bonising and purifying processes, or in the develop-
ment of residuals.” ;

Institution Gold Medal.—Awarded at the dis-
cretion of the council, at varying intervals, to the
author of a paper read at a meeting of the Institu-
tion which is considered worthy of such recognition:

Institute of Marine Engineers.

Denny Gold Medal.—Founded in 1891 and offered
annually for a paper of merit by a member. The
head of the founder, Mr. Peter Denny, appears o
the obverse. )

Institute’s Silver Medal.—Founded in 1922, and 8
awarded annually for a paper of merit read by #
non-member.

Institution of Mechanical Engineers.

Thomas Hawksley Gold Medal.—Founded in 1914
arising from a fund established by Mr. ThOma:
Hawksley, to perpetuate the memory of Thomd
Hawksley, F.R.S., twice president of the Institt-
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tion. Awarded annually for the best original paper
read at a general meeting of the Institution or
rinted in the Proceedings during the preceding year.

Willans Gold Medal.—Founded in 1895 by sub-
scription and awarded triennially by the Institu-
tion and the Institution of Electrical Engineers for
the best paper dealing with the utilisation and
transformation of energy, treated especially from
the point of view of efficiency or economy. The
obverse of the medal bears the head of Peter
William Willans. The first award was made in
1897, and by the Institution of Electrical En-
gineers.

Institution of Water Engineers.

Whitaker Medal.—Founded in 1927, through a
fund placed at the disposal of the Institution by a
member (desiring to remainanonymous), theinterest
on which to be used for a bronze medal to be given
annually to the author of the best paper each year
dealing with the application of geology to water
engineering. The donor intended that the gift
should be not only a stimulus and encouragement
to research, but should also tend to memorialise
the late William Whitaker, EF.R.S., the eminent
geologist. The obverse bears the head of Whitaker,
from the rendering of Mr. Frank Bowcher. The
first award was made in 1930 for a paper by Mr.
R. C. S. Walters on ‘ The Hydrogeology of the
Chalk of England *.

Institute of British Foundrymen.

Oliver Stubbs Gold Medal.—Established in 1921
by the National Tronfounding Employers’ Federa-
tion and presented to the Institute to encourage
and reward efforts made by its members to impart
knowledge on the practice and theory of founding.
Awarded annually. The obverse bears the head of
Oliver Stubbs.

Iron and Steel Institute.

Bessemer Gold Medal.—Founded in 1873 by Mr.
(afterwards Sir Henry) Bessemer, and awarded
annually for distinguished merit in promoting the
metallurgy of iron and steel.

Andrew Carnegie Gold Medal—Founded in 1901
by Mr. Carnegie. It is awarded to the author of the
Paper considered to be the most meritorious of those
Presented in any one year. The award of this

- Iedal remained in abeyance during the War, and

‘;1' Some years afterwards; in 1927 the reports
g_research work submitted within the previous
Wll‘teen years were considered, and three awards
fre made. Since 1927 no further award has been
Made. The ohverse of the medal bears the bust of

ew Carnegie.
OGOZd Medal of the Blacksmiths' Company, City of
am?lldon"An offer by the Court to award
3 Wally a gold medal bearing the arms of the
th;’gpany was accepted in 1919. It was agreed
Bhoul(tlhe council of the Iron and Steel Institute
TG recommend every year the name of a
it er for the award, preference being given
ad elr) things heing equal) to members who were or
€N students or apprentices practically en-

gaged in the working or the manufacturing of iron
or steel, or had achieved work of merit or import-
ance in connexion with the manufacture of iron
and steel. The first award was made in 1920.

London Mathematical Society.

De Morgan Gold Medal—Following the death of
Prof. A. De Morgan, in 1871, it was decided to
establish a medal in trust for the advancement of
mathematical science, and as a memorial of the
Society’s first president. The gift is of triennial
allocation, open to mathematicians of all countries,
and is not restricted to any particular branch of
mathematical study. The die was entrusted to
Thomas Woolner, R.A., and the bust of De Morgan
appears on the obverse of the medal. The first
award was made in 1884 to Prof. A. Cayley.

Royal Meteorological Society.

Symons Gold Medal—Founded in 1901, and
awarded biennially for distinguished work done in
connexion with meteorological science, irrespective
of sex or nationality. The obverse of this memorial
medal bears the head of G. J. Symons, F.R.S,,
founder of the British Rainfall Organization.

Institution of Mining and Metallurgy.

Institution Gold Medal.—Founded in 1902, and
awarded annually for conspicuous services in the
advancement of the science and practice of mining
or metallurgy.

Canadian Institute of Mining and Metallurgy.

Leonard Gold Medal —Awarded annually, through
a fund established by Lieut.-Col. R. W. Leonard,
for the best paper on a mining subject, communi-
cated either to the Engineering Institute of Canada
or to the Canadian Institute, and open to all classes
of members of either body. :

Randolph Bruce Gold Medal—An annual award
for the most notable contribution in the field of
practical mining, metallurgy, or geology, to the
advance of the mining industry of Canada. Pro-
vision has been made (1929) by His Honour R.
Randolph Bruce, Lieutenant-Governor of British
Columbia, for the successive award to members of
the Institute of ten gold medals.

North of England Institute of Mining
and Mechanical Engineers, Newcastle-on-Tyne.

Greenwell Medal.—Awarded either in gold, silver,
or bronze, at the option of the council of the Insti-
tute, to the writer of a paper recording the results of
experience of interest in mining, and especially
where deductions and practical suggestions are
made by the writer for the avoidance of accidents
in mines. The medal is provided out of a fund of
£100 given by the late Mr. G. C. Greenwell in 1900.
The head of the donor appears on the obverse of
the medal.

Institution of Petroleum Technologists.

Boverton Redwood Medal—In 1921, Mr. A.
Duckham expressed a wish to establish such gift
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to commemorate the late Sir Boverton Redwood,
founder of the Institution, and its first president.
The award is biennial, and for a paper or papers
deemed to advance knowledge of the technology
of petroleum. The council decided in 1924 that
in the first instance papers should be considered
from so far back as 1919, the year following the
War. Accordingly the first award, as for 1919-21,
was made to M. Paul Chambrier, who described the
revised method of working the petroleum deposits
at Pechelbronn, Alsace. The medal is struck in
bronze, and allotted irrespective of nationality.
The head of Redwood appears on the obverse.

Manchester Literary and Philosophical Society.

Dalton. Medal.—Founded in 1864, but the first
award was not made until 1898, the medal being
adopted “ for presentation on such occasions as the
Society may determine ”. The last recipient
(1919) was Sir Ernest Rutherford. The obverse
bears the head of John Dalton. The medal is
struck in bronze.

Royal Philosophical Society of Glasgow.

Graham Gold Medal—Founded in 1878. Candi-
dates for the award are required to enter a paper
giving an account of an unpublished original re-
search in any branch of chemical science, pure or
applied. The medal is allotted for the particular
research considered of the highest merit and most
likely to aid in the advancement of chemical science.
The award may take the form, as desired, of (1) the
medal in gold ; (2) the medal in bronze and scien-
tific instruments or books ; (3) the medal in bronze
and the balance of the fund for application in
chemical research. The obverse of the medal
bears the bust of Thomas Graham, with the date
of his birth and death. (This medal has not been
allotted for some years. The original fund pro-
vided also for special lectures in chemistry, and the
whole income is now made available mainly for the
purpose of the ““ Graham Lectures ”.)

Royal Photographic Society of Great Britain.

Bahibition Medal —Firstawarded in 1877, twenty-
four years after the Society’s Exhibition was in-
augurated. The medal is struck in bronze. The

obverse bears the head of H.R.H. the Prince
Consort.

Progress Medal.—Founded in 1878. Awarded in
recognition of any invention, research, publication,
or exhibition which, in the opinion of the council,
shall have resulted in any important advance in
the development of photography. The medal is
struck in silver.

Johm Traill Taylor Memorial M edal.—Instituted
in 1898, and struck in bronze, the medal is bestowed
in association with a memorial lecture. The
obverse bears the bust of Taylor.

Hunter and Driffield Memorial M edal—Instituted
in 1920, and struck in silver, the medal is bestowed
in association with a memorial lecture.

lshysical Society of London.

Duddell Medal—Founded in 1922 as a memorial
of William Duddell, F.R.S., 