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The Abrams’ Cult in Medicine.

N our issue of June 7 we published an article on
“the Abrams’ Cult in Medicine ” and indicated
that the claims made on behalf of the late Dr. Abrams
were without scientific foundation. One of the many
ridiculous diagnoses made by means of the so-called
electronic dynamiser was quoted, and the methods
employed by the * electronic reaction Abrams”’
(E.R.A.) were described. In the July, August, and
September numbers of the Scientific American there is
an extensive report of a committee of experts appointed
by that journal to inquire into the actual facts of the
case. The committee consisted of thoroughly trained
medical and electrical investigators, including such
well-known men as W. H. Park, W. C. Alvarez, R. C.
Post,and J. M. Bird,with A. C. Lescarboura as secretary.
These men have spent a year chasing the elusive
methods of electronic medicine. They have inter-
viewed and co-operated with electronic practitioners and
experts in the new cult, and the result is disastrous to
the reputation of Albert Abrams.

The report of this committee is in what may be de-
scribed without offence as the characteristic American
style—interesting to those on the eastern side of the
Atlantic. Theauthors of the report state that the ““ Elec-
tronic Reactions of Abrams are not substantiated, and
it is our belief that they have no basis in fact. Inour
opinion the so-called electronic reactions do not occur,
and the so-called electronic treatments are without
value.” In another place the committee states that
“ the entire Abrams’ electronic technique is not worthy
of serious attention in any of its numerous variations.
At best it is an illusion. At worst it is a colossal
fraud.”

The Scientific American committee gives a clear
account of the genesis of the Abrams’ myth, and shows
how the Californian Cagliostro’s claim that the basis
of life is bound up with the movements of electrons is a
question which does not admit of proof. On the elec-
tronic basis, however, Abrams invented a mysterious
box called a dynamiser for collecting the electronic
emanations, and elaborated a portentous system in
which diagnoses of the most obscure ills of life were
said to be possible, at a distance of thousands of miles,
from the emanations given off by a drop of blood on a
disc of blotting-paper. Not only the disease of the
patient but also the height, habitus, colour, sex, and
religion were said to be capable of revelation by the
dynamiser—a childish toy which defies all the laws
of electrical science. In one of Abrams’ own demon-
strations he placed in the dynamiser a photograph of a
man and foretold his disease as insanity due to syphilis,
and on running the electrode across a map of America
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it stuck at Stockton, California, which was conse-
quently proclaimed as the patient’s address !

By judicious advertisements and newspaper ““ puffs ”’
by credulous persons and those in quest of sensational
material for the press, Abrams’ claim to diagnose
disease at a distance was soon noised abroad, and
Abrams founded a school rich in financial possibilities.
He then added to the diagnostic scheme one of
electronic treatment, thus providing a wider field for
commercial exploitation. New companies sprang up
to manufacture the Abrams’ dynamisers and oscillo-
clasts at fancy prices. Schools for training Abrams’
practitioners were founded, and a motley array of
medical men, osteopaths, chiropractors, and electro-
naturopaths hied them to sunny California to sit
at the feet of Gamaliel and hear him expound the
new science. Within a few years, more than three
thousand practitioners of electronism were trained for
their life work in the United States alone. They found
that there was a rich harvest in dollars, in comparison
with which ordinary medical practice was a poor
profession.

When one reflects that we are living in the twentieth
century, and that both medical and lay people can
believe something which has no meaning, it is clear
that there is no limit to credulity. There have been
great humorists in history, but Dr. Albert Abrams of
California must surely head the list. To invent a new
form of energy which cannot be tested by any known
method except by the five senses of Abrams and his
pupils is something of an achievement. To determine
the sex of a child 7z utero from a drop of the blood of
the father a thousand miles away is asking one to
believe a good deal. To explain errors in electronic
diagnosis in California by wireless disturbances on the
Eiffel tower in Paris or activities on the planet Mars is
perhaps reasonable from the electronist’s point of view.
To expect, however, your fellow-creatures to believe
all this nonsense, and to earn vast sums of money by
the delusion, may be classed as a form of humour
to which our psychologists and mental philosophers
have not paid due attention. Although the Scientific
American committee has exposed the absurdity of
Abrams’ system, it does not follow that its labours
will be crowned with a universal success, for in all
probability there will still remain hundreds of genial
persons who do not mind paying their dollars to hear
the joyous tick-tack of Abrams’ oscillating metronome.

We live in an age of science, but it is as easy now
as ever it was for the charlatan to impose on the
credulity of the public. The penalty of great scientific
achievement seems to be that people are ready to
accept the most astounding claims, provided they are
put forward in the name of science. W. B.
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Science and the British Empire.

The Resources of the Empire Series. Vol. 1, Part 1:
Crops and Fruits. By J. R. Ainsworth-Davis. Pp.
144. Vol. 1, Part 2: Meat, Fish, and Dairy Pro-

duce. By J. R. Ainsworth-Davis. Pp. 1o4. Vol
2: Timber and Timber Products: including Paper
Making Materials. Edited by S. J. Duly. Pp. 228.
Vol. 3: Textile Fibres and Yarns. By J.S. M. Ward.
Pp. 192. Vol. 5: Rubber, Tea, and Cacao; with
Special Sections on Coffee, Spices,and Tobacco. Com-
piled and edited by W. A. Maclaren. Pp. 334. Vol.

6: Leather, Hides, Skins, and Tanning Materials.
By Dr. E. C. Snow. Pp. 368. (London: Ernest
Benn, Ltd., 1924.) 21s. net each vol.

VEN in these days, people still occasionally refer
to science, or at least to natural science, as to a
subject of purely academic interest, though remarkable
changes have been made during the last thirty years.
In the lifetime of the present writer it has been of
interest to watch the gradual penetration of the methods
of the natural sciences into many branches of knowledge.
Many subjects, formerly holding themselves more or
less aloof, are now permeated by scientific method, and
work upon lines as scientific (or knowledge-making, for
that is what the word implies) as are those of such a
science as botany, at any rate, even if not yet of such
a science as physics.

The world is, indeed, gradually realising that science
simply means organised and reasoned knowledge,
without which rapid progress is almost impossible.
Knowledge is good, and organisation is good, and by
their combination there are opened up possibilities of
progress to which we can see no limit. Both know-
ledge and organisation are necessary for satisfactory
and efficient work, yet the combination of the two was
long looked at askance, probably because it was first
applied to subjects that seemed to have little or no
bearing upon practical life. With the proper organ-
isation of inductive knowledge, general laws of ever
wider application begin to appear, progress becoming
more and more rapid as deduction becomes more and
more possible.

Such being the case, it is a little difficult to draw the
line in referring to developments in the British Empire
due to science, for which the volumes in question are
serving as the text. Engineering, the most important
of all as yet, must, of course, be considered, and also the
rapidly growing science of agriculture, which is the
strong basis of the art of agricultural practice.

Scattered over the four quarters of the globe as it is,
the British Empire has an enormous variety of re-
sources, and there are few things required by modern
civilisation which it cannot if needful produce. The
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first necessity, however, is security of life and of
property, and this scattering of the parts makes the
Empire more vulnerable, necessitating the keeping up
of a great fleet, in which the application of science
is manifest in almost every detail.

The second great necessity is an adequate popula-
tion for the various parts of the Empire,and this presents
perhaps the most difficult problem that lies before our
statesmen at the moment ; for there is no doubt that
except in the British Isles, in India, and a few West
Indian islands, the population is absurdly inadequate.
Australia and Canada with their enormous areas have,
one rather less, the other rather more, than two
people per square mile, against 7 in Argentina and
g in Brazil, to take countries of similar sizes and ages.
Important though this problem is, however, scientific
knowledge of the many questions involved is as yet
only in the early stages of organisation, and one can
scarcely draw deductions upon which it is safe to act.
Science is rapidly entering very largely into the
question, however, with the wonderful discoveries of
the last half-century in medicine, bacteriology, surgery,
etc., discoveries which have saved great numbers of
lives, and have much improved efficiency.

As the population grows, so also must the food-supply,
and the present condition of that of the Empire affords
an interesting study. At the headquarters of Empire
there is no pretence at growing enough food for the
people—the fact that the British Isles are admirably
situated and equipped by Nature for a manufacturing
country, added to the ordinary laws of supply and
demand, have ordained that the population shall out-
grow the local food-supply, and live largely by export
trade, obtaining food in exchange. In this exchange,
the countries of Europe, and the United States, with
their large populations causing a large demand for
manufactured goods, and with their nearness to the
British market, have an advantage over most of the
Empire countries, though Canada and others with
increasing population are steadily taking an increasing
share in the supply of the comparatively non-perishable
food-stuffs such as wheat, or of those that can be sent
in cold storage. The general tendency at the present
time seems to be in this direction, with increased
attention at home to the more perishable supplies
of food, at present largely imported from the
Continent.

The other Empire countries usually grow enough
food for their own people, though some, like Ceylon,
are strange exceptions, and they have often a fair
amount left over for expert to Europe or to whatever
market is most suitable and profitable. When the
market is very attractive, as, for example, the British
market in wheat, they tend naturally to make a special
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business of growing for it. Parts I. and II. of the first
of the volumes under consideration, from the able pen
of Prof. Ainsworth-Davis, deal with the food of the
Empire, with full statistics of production, trade, etc.,
and place before the reader an organised mass of de-
tailed information upon the subject, from which, by
aid of the further necessary equipment of a scientific
mind, it is possible to deduce promising lines upon which
to act. What at present seems to be chiefly required
is the more complete application of science to agricul-
ture, to ensure a greater, more profitable, and more
economic yield of the food crops. This is especially
needful in Britain itself, in order that the country
should produce more food, and thus be more secure in
the event of another great war, though it seems unlikely
that the country will ever be able to dispense with
import upon a large scale, even of the first elements of
food, which is all that we are at present considering.
In the rest of the Empire, work of this kind is just as
useful, inasmuch as it may diminish cost of production
of necessities, and thus set free more labour for leisure
and luxury.

Now this in fact is what is actually happening all
over the world. By the study of pests and diseases,
for example, science has rendered, and is rendering,
great service to those who suffer from them, and by
checking their ravages is thus increasing the yield and
profitableness of both plant and animal husbandry.
By a proper chemical study, the art of cheap and
efficient manuring has become much better understood,
thus providing greater increases of yield at less cost than
formerly. Similar results have been obtained by the
proper study of the feeding of animals. The rise of
Mendelism in recent years has enabled us at any rate
to make a commencement in the direction of breeding
upon scientific lines towards a desired end, instead of
merely taking “ the gifts the gods provide.” Already
results are being obtained, for example, with Prof.
Biffen’s new wheats, that may lead to great develop-
ments in the near future. Fruit and vegetable growing,
and all other forms of agriculture and horticulture, are
similarly receiving close attention at the hands of
properly trained men, as are the fisheries and the
study of domestic animals.

In the Dominions, on the other hand (as in the
United States), the scarcity of labour has tended to
make the scientific development of labour-saving one
of the most important directions of research, whilst the
impossibility of carrying many food-stuffs to Europe in
their natural fresh condition has stimulated research
into methods of canning and of cold storage, both of
them lines in which much work is now being done, and
considerable trade springing up.

Not only must the people be fed, but they must in
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general be clothed also, to at least the minimum degree
prescribed by local custom ; and in this connexion the
volume upon fibres (Vol. 3) comes in useful. By far
the most important fibres for clothing are cotton and
wool, and of the latter the Empire produces a very
large proportion of the world’s supply. On the other
hand, the position in regard to cotton is not one in
which to sit with folded hands. Of short - stapled
cotton the Empire produces the bulk of the world’s
supply, in India, and with it clothes a great part of the
population of that country, besides exporting much to
Japan and elsewhere. But of the cotton of medium
and long staple, such as is used in Lancashire, the
Empire produces less than 200,000 bales, against a
world consumption of about 15 or 16 millions, when it
ought to produce about 25-30 times as much, and with
the falling-off in the supply from the United States, bids
fair to get into difficulty.

This position has long been foreseen, and the British
Cotton Growing Association was formed more than
twenty years ago to deal with the question, but of
late there has been added to this body, which has
done a very great amount of valuable pioneering work
under great difficulty, the powerful Empire Cotton
Growing Corporation, which, though not directly a
department of Government, but managed chiefly by
far-seeing and capable Lancashire business men,
received Government aid in an endowment, and in a
compulsory cess upon all cotton used in Great Britain.
Nothing could show more clearly the strong position
that science now holds than does the work of this
Corporation, which supports financially the work in
many scientific institutions, trains its future workers in
science laboratories in England and elsewhere, and in
general acts upon what may rightly be called scientific
lines.

So old and so long established are the weaving in-
dustries, and so entirely do they depend upon mechanical
methods, that as yet there has been comparatively
little intrusion of scientific methods into them other
than in the constant improvement of the machinery.

Leather, upon which there is a volume (Vol. 6),
may also be mentioned here, inasmuch as shoes (or
sandals) have ceased to be a luxury, and have become a
necessity to a great many. The large size of the
volume just mentioned, compared with the small size
of that dealing with the food-stuffs, prompts the re-
flection that the work is somewhat unevenly propor-
tioned ; the volume dealing with tea, cacao, coffee,
and rubber is almost equally large. To return to
leather, since the Empire contains about 4o per cent.
of the animals which furnish it, there is no reason to
fear any shortage.

The people must also be housed, and in this connexion
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the volume upon timbers (Vol. 2) is useful as indicating
the resources of the Empire in one of the principal
materials used in housing and furnishing. In most of
the tropical colonies, and in India, the housing is simple,
of type varying with the materials that are most readily
obtainable locally, for example, bamboo in Malaya,
mud-and-wattle in Ceylon (with a tendency to replace-
ment by kerosine tins), and the like. But in the white
portions of the Empire, with their colder climate,
housing has become more standardised, and only
perhaps since the War is there any tendency to alter
long-established custom, or to invoke the aid of
scientific knowledge in building.

We may take it then that as the Empire increases
in population it will be able to feed, clothe, and house
the people without any falling-off from the present
standards, the necessary corollary being fulfilled that
adequate and economical transport be provided to link
up its different parts, some of which will provide one
item, some another.

A country in which the people are merely fed,
clothed, and housed, upon the lowest terms (so to
speak), cannot, however, be called rich, prosperous, or
progressive. The possession of riches implies the power
of obtaining the best of everything in the greatest
variety, and the possession of sufficient leisure and
education to enjoy travel, art, music, literature, and
the other adornments of life. The possession of wealth
that goes beyond this confers little upon its owner but
power, and it should chiefly be used as investment.
There is therefore something to be said for the gradual
diversion of such wealth to the use of the State as
a basis for the improvement of the position of all
alike. It must not, of course, be supposed that many
people possess, or are likely in the near future to
possess, riches enough to command all that has been
indicated, but most people strive to obtain as much as
possible, some in one direction, some in another ; and
tastes differ.

For this amelioration of the conditions of life, which
has long been going on, and will, it may be hoped, long
continue, many things are necessary, not the least
among which is an extensive exchange of products
between one country and another, involving cheap and
good transport. Life would be a poorer thing in
Britain had we no sugar or spice, no rice, sago, or
tapioca, no tea, coffee, or cocoa, no rubber, no wine
or tobacco, no oil (whether mineral or vegetable), with
its concomitant no soap, no cotton or jute, no gold
or silver, no bananas, oranges (marmalade), grapes,
currants, raisins, or many other things, to say nothing
of our import of many of the basal necessities of life.
The great dominions and the smaller colonies are
equally deficient in many things needful to make life
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comfortable as judged by our present standards, and
without the present extensive trade that goes on, life
would soon be reduced to very simple terms once more.
Transport, upon its present efficient lines, has only
been rendered possible by the work of engineering
science, and improvement continues to be made almost
daily.

Whilst there is scarcely any country in the world now
unprovided with the comparatively cheap steamship
transport, the development of land transport still
leaves much to be desired. It goes, as does the former,
with the development of sufficient trade to make it
pay its way, or roughly with the growth of population,
though a tendency is now becoming clearly marked for
roads and railways to be made in advance, to encourage
the growth of population, agriculture, and trade. Air
transport, which may at any time become of enormous
importance, need only be mentioned here. An im-
portant concomitant of transport is rapidity and ease
of communication. At first dependent directly upon
the former, it has now become to a considerable extent
independent of it, as witness the wonderful feats of
science in the invention of the telegraph and the tele-
phone, at first with wires, and now without, the in-
vention of  wireless ” promising to revolutionise
the world in this direction at some not very distant
date.

In the provision of what we may term the luxuries,
that make life more enjoyable, and that give a real and
tangible value to monetary wealth—luxuries that one
by one come to be regarded as necessities—science has
had a very large and increasing share, which may be
briefly indicated. But it must be realised that all parts
of the question hang together, and that progress in one
can only accompany progress in another. Progress in
general is slow, but every now and then some great
genius appears, whose invention or discovery involves
change in many departments of life.

Agriculture (in the broadest sense), and mining,
provide the great bulk of the raw material of wealth,
but transport, and more or less of manufacture, are
generally needed to make it really available for use.
In early days agriculture was (of necessity) conducted
mainly upon the principle of “ grow-what-you-want-
and-consume-what-you-grow.” Gradually, with the
improvement of transport systems, a certain amount of
specialisation came in, whilst a considerable trade
sprang up in the products of wild trees or plants, which
could be collected without cultivation, and were worth
while, such as rubber, gutta, cinchona, cinnamon, and
many other things.

While at first the products of any country were such
as were native to it, this gradually altered with the
improvement of transport, and the useful plants and
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animals of one part of the world were carried to others,
at first often to places quite unsuited to them. Thus,
at the present time plants are cultivated for market
quite irrespective of their countries of origin, though in
a few instances, such as cinnamon in Ceylon, the
original country has retained a practical monopoly.
Even up to quite recent times there have been striking
examples of the success of introduced cultivations in
new countries, as witness the rubber boom of a few
years ago, and the present extension of cotton in tropical
Africa. But this phase must necessarily pass, inas-
much as everything will soon have been introduced
into all the countries where it will be likely to succeed.
At the same time, the great extensions of cultivation
thus brought about have often reduced the profitable-
ness of a cultivation to a very low point. On both
counts the aid of science is now being called in, and the
next phase of agriculture will be the scientific. It is
almost needless to say that science has always had more
or less to do with agriculture, for example, by means of
the Botanic Gardens maintained in many places ; but
there is no doubt that its share in agriculture is increas-
ing all the time, so that cultivation may be said to be
becoming more and more scientific, both in itself and
in its accessories, such as disease-prevention and the
like.

While the necessary elements of food have been
practically always available in ample quantity, luxury
in food continues to increase, and many things once
regarded as luxuries are now usually counted as neces-
sities, such, for example, as tea, coffee, cocoa, spices,
and tobacco (to call this a food for the moment), to
which Vol. 5 is devoted. Improvement in food is due
to many things, but chiefly to greater variety of origin
(with which of necessity goes the transport to carry it
to other places), and to improvement in the actual
kinds of animals or plants used. In both of these, but
more especially in the latter (by improved breeding),
science has had a large share, and will probably have a
larger share as time goes on.

Fibres in the same way are being provided from an
increasing number of sources, and their uses are being
extended, while at the same time, by the application of
science to cultivation and treatment, the yield is being
increased, and the quality improved. The great need
before the Empire at the moment is to increase the
production of good cotton within its boundaries.

New timbers, too, are being discovered, and new uses
for timber, but there is still much room for the applica-
tion of scientific method. If some way of exploiting
the mixed forest of the tropics could be discovered,
which would place at the disposal of mankind its great
riches in many valuable timbers and other products,
a great service to humanity would be done.

BT
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To the achievements of science in adding new
amenities to life one cannot refer in detail ; let it
suffice to direct attention to such things as the telegraph
and the telephone, to rapid and comfortable travel by
steamboat, by rail, by road, by the motor and the
aeroplane, to wireless communication (including listen-
ing-in), and to innumerable other inventions, only ren-
dered possible by scientific discovery and its application.

The problem now, and probably always, before us,
1s to increase the supply of the luxuries of life, and make
them more available to every one, while at the same
time cheapening the cost of production of the neces-
sities and setting free more labour to be devoted to the
former. At the same time, for a long while to come,
we must allow for a continually increasing population.
There are obviously many factors that come into this
problem, including, for example, increased efficiency—
best brought about perhaps by the careful application
of statistical and other science to the problem in hand
and by better education—and greater and more
economical application of power derived from coal,
from oil, from water, and from other sources as yet
untapped, and only to be tapped by the careful
application of science ; and many other factors which
determine human progress.

For such work as now outlined, haphazard methods
are of little or no use; we require our knowledge
systematised and organised to the highest degree
possible at the moment. It is for this reason that one
welcomes the publication of such volumes as those
under consideration, appearing at the same time as the
great exhibition at Wembley, which lay before us a
clear picture of the actual resources of the Empire, so
far as they are at present known. That many more
remain to be discovered by the aid of scientific research
need scarcely be said of course, though one must in
passing note the interesting fact that in agriculture, at
any rate, the knowledge and skill of the white man has
added comparatively few products, and none of first-
rate importance, to those which were known in pre-
historic days. Economic botany, which requires its
main assistance from organic chemistry, is as yet too
much of a chaos of facts, with few general laws that we
can yet see that underlie them, to be of any use in
making predictions. This, however, will doubtless be
altered in time, and with the wonderful improvements
in breeding that are taking place as a result of
Mendel’s work, we may look forward to the future
breeding of economic plants ““to order.” The heyday
of empirical practice has passed, and the future
appears to lie with scientific (or organised and classi-
fied) knowledge. It is for statesmen to see that the
power which this knowledge gives is used for the
well-being of mankind.
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Rejuvenation.

Rejuvenation and the Prolongation of Human Efficiency :
Experiences with the Steinach-Operation on Man and
Animals. By Dr. Paul Kammerer. Pp. 252.
(London : Methuen and Co., Ltd., 1924.) 8s. 6d. net.

HEN a new development in science has pro-
vided the low comedian with material for jest
and the popular author with a plot, when from the
biassed misinterpretation of the journalist it appears
that a discovery has been made that must revolutionise
the life of the individual and of the community,—then
it is high time that some one with a training in that
particular branch of science and in scientific method,
and with a literary ability that enables him to interpret
to the man-in-the-train, should give a popular present-
ation of the facts and the theories based upon them,
so that all those who seriously seek information on this
subject can glean it. A book in English dealing with
the operative methods of achieving rejuvenation and
giving in a legitimately popular form a critical review
of the work of Steinach, Voronoff, and their followers
has, therefore, been expected for some time ; and this
is attempted in the volume before us.

The interested general public wants to know current
biological opinion concerning the cause of ageing and
death ; it wishes to learn whether and how one can
be compensated and the other postponed. Is ageing
the result of the accumulation of the effects of auto-
intoxication, of inefficient excretion of the deleterious
end-products of metabolism ? Is one of the functions
of the glands of internal secretion to purify and vitalise
the whole body; and are these glands so inter-
dependent that if one comes to function less efficiently,
the whole endocrine system is thrown out of gear ?
Can the adequate functioning of the endocrine system
in these circumstances be re-established by operative
measures that repair the weak link in the endocrine
chain ? It is on the assumption that the answer to
all these questions is in the affirmative that rejuvena-
tion has been attempted deliberately by injection of
extracts, by the implantation of glandular tissue, and
by the ligation of the deferent duct of the testis in the
male.

It is claimed that specific and demonstrably bene-
ficial results follow such treatment in the human
subject, in farm stock, and in the laboratory mammal.
It is desirable that this claim should be examined most
carefully, particularly in the case of the human, for
here it is always necessary to allow for the effects of
suggestion. There is plenty of evidence available for
this examination, and of such a kind as to lead to the
conclusion that it is possible in suitable cases to achieve
rejuvenation.
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As for the methods to be employed, that of injection
of such extracts as are available at present is utterly
untrustworthy ; for the implantation of grafts an ade-
quate supply of human or simian gonad is required,
and this is not easily maintained ; unilateral ligation
of the deferent duct of the male, on the other hand, is
a simple operation that has often been performed,
though Steinach was the first to do so for the de-
finite purpose of bringing about the rejuvenation
effects.

If the Steinach operation is followed by demonstrable
improvement in the general well-being of the individual,
and there is considerable evidence which seems to show
that it is, then this operative procedure must quickly
find its way into human and veterinary surgery. For
example, it would mean much to the stock-breeder to
be able to get another year’s crop of offspring from a
famous sire.

Rejuvenation in the female is an altogether different
matter. Not nearly so much work has been done in
this field. The most promising method would seem
to be that of irradiation of the ovaries with X-rays ;
this leads to sterility, but at the same time, it is claimed,
to rejuvenation.

The whole question is being followed with the great-
est interest by the medical man who has to prepare
himself for the giving of advice, and by the patient who
is inclined to seek it. For the former there are the
medical journals; for the latter there are the news-
papers, and now we have Dr. Paul Kammerer’s survey
of the subject.

Reading this book, one gains the impression that it
is a literal translation of a German manuscript into an
Americanised English by one who is not a physiologist.
It is full of phrases that startle and hurt both the man
of science and the grammarian, and about it there is
far too much that savours of advertisement. It is true
that the facts concerning the methods and the results
of the operative treatment of old age will be found in
the book, but far too frequently they are completely
obscured by a painful misuse of the English language,
by a lack of knowledge of the author’s meaning, and
ignorance of physiological terminology on the part of
the translator.

The book suffers also, and severely, from the
too strenuous effects that were made to present
the subject in a popular form : there is a degree of
popularity offensive to the professional scientific
worker, who cherishes the dignity of his science. The
subject is a most fascinating one, for throughout the
ages man has yearned for immortality and has ever
schemed to achieve it. A most excellent popular book
could be written about it: in our opinion, it still
remains to be written. F. A. E. CrREw.
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Our Bookshelf.

Time Measurement : an Iniroduction to Means and
Ways of Reckoning Physical and Civil Time. By
L. Bolton. (Bell’s Natural Science Series.) Pp.
vili+166+8 plates. (London: G. Bell and Sons,
Ltd., 1924.) 6s. net.

I~ this book the author has aimed at giving the rudi-
ments of time measurement to readers possessing no
previous knowledge of the subject. The first forty
pages deal with the nature of time measurement and
of the more prominent natural cycles (the year, the day)
suitable for the purpose of measuring time. To assist
the reader towards an exact understanding of the
astronomical terms involved, the author insists upon
the use of the globes and the armillary sphere, and
describes in full detail a cheap home-made example of
the latter instrument.

Early time-pieces (water clocks, sand clocks, and
sundials) for subdivision of the day by artificial means
are next briefly described. This is followed by a
chapter on weight-driven clocks of the thirteenth and
fourteenth century, descriptions being given of De Vic’s
clock (¢. 1370), the Wells clock (¢. 1393), and the Dover
Castle clock. Photographs are shown of the two latter
examples, which have for many years been exhibited
in going order in the Science Museum at South Ken-
sington. The author directs attention particularly to
this chapter and a later one dealing with striking
mechanisms, pointing out that though of rough work-
manship, these early machines were anything but crude
in conception, and expressing the hope that “ the reader
who studies these chapters will be left with an enhanced
respect for the attainments of the Middle Ages.”

Other chapters deal with the work of Galileo and
Huygens ; Hooke, Graham, and Harrison ; driving
mechanisms ; watches and chronometers ; electric
clocks ; Greenwich mean time; the calendar.
Though the few short biographical notes woven into
the text in some cases throw unduly into relief certain
personal imperfections (Hooke—*“ unlovely character,”
“ unhappy miser,” “ stinginess ”’ ; the two Scaligers—
“not entirely reliable in personal matters, and altogether
they seem to have been unpleasantpeople to deal with”’),
the book as a whole deserves commendation as a good
introduction to its subject, especially for the class of
reader for which it is intended.

Sunshine and the Dry Fly. By
v+136. (London: A. and C.
5s. net.

Mr. DUNNE’s book will be read with great interest by
the devotees of dry-fly fishing, if only for its unortho-
doxy, amounting almost to heresy, in its attitude to
the works of Halford, hitherto regarded as the standard
works on the art of dry-fly making, and slavishly used
by most anglers. The author objects that Halford
obtained the colours of his dry flies from the natural
flies seen under wrong conditions of light, and that his
record of colour is therefore erroneous. Mr. Halford
placed the natural flies on their dorsal surfaces in a
white saucer and allowed strong light to fall on their
ventral surfaces, and in this way sought to obtain the
colours of the fly as seen by the fish. As Mr. Dunne

J. W. Dunne. Pp.
Black, Ltd., 1924.)
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points out, this method reduced the light showing
through from the back of the fly and increased that
reflected from the ventral surface, with the result that
Halford’s colours are darker than they should be.
Further errors crept in from the use of preserving fluids,
which materially altered the colour of the natural flies
preserved in them for copying purposes.

Mr. Dunne seeks to remedy these two sources of
error. He avoids the use of preservatives for his models,
and studies their colour by placing them on a glass
plate in their natural position, dorsal surface upper-
most, and examining them from below against the sky,
thereby reproducing more closely the conditions under
which the fish sees them.  From this point of view the
author has reviewed Halford’s work and produced a
new series of dry-fly patterns, full directions for the
tying of which are given in a valuable appendix. He
has also experimented with the view of imitating more
closely the translucence of the natural models, and
claims to have succeeded even beyond his hopes.
Mr. Dunne’s book is vigorous and stimulating, and
deserves careful study by his fellow-sportsmen.

A Dictionary of Applied Chemistry. By Sir Edward
Thorpe ; assisted by Eminent Contributors. Re-
vised and enlarged edition. Vol. 5: Oxygen to Rye.
Pp. vili+722. (London: Longmans, Green and
Co., 1924.) 6os. net.

TrE fifth volume of the new edition of Thorpe’s
“ Dictionary of Applied Chemistry * has recently been
issued, covering the section from Oxygen to Rye. This
section has been enlarged from 570 to 722 pages. The
most important additions are a new article on ““ Elec-
trical Precipitation ” by Dr. H. J. Bush, covering 17
pages and containing zo figures, and a new article on
“ Refractories ” by Dr. J. W. Mellor, which covers 10
pages and contains 6 figures. The article on paints has
been expanded, in part by a fuller discussion of white
pigments, including the debated question of regulations
for the use of lead paints, and a new paragraph on
fillers and extenders. Prof. J. F. Thorpe’s article on
phenols has grown from 10 to 13 pages, and Dr. Hewitt’s
article on quinones from 45 to 50 pages. Still more
considerable expansion is found in the article on
photography, which has grown from 35 to 51 pages ;
and the ro-page article on radioactivity now covers
23 pages (under the heading of radiology), mainly as a
result of the addition of a 12-page section on X-ray
spectroscopy, over the initials of Dr. E. A. Owen.
Only one important example of shrinkage has been
detected by the reviewer, namely, an omission of 7
pages on Scheele’s method of preparing phosphorus,
the details of which are now disposed of in two lines,
by a statement that “ Full details of this practically
obsolete method were given in the last edition of this
work.” Chemists and others will be glad to add the
new volume to their shelves, and will find that the
revision has added substantially to its value.

Algebras and their Arithmetics. By Prof. L. E. Dickson.
(University of Chicago Science Series.) Pp. xii+ 241.
(Chicago : University of Chicago Press; London :
Cambridge University Press, 1923.) 2.25 dollars.

THE existence of various systems of algebra, in which

the commutative and associative laws of ordinary

algebra are not assumed to be valid, has been known to
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mathematicians since Hamilton expounded his theory
of quaternions. Such systems of non-commutative
and non-associative algebra, based on a set of postulates
consistent with itself, are now termed lnear, and the
general entity of a linear algebra, a hypercomplex
number, marks the final stage in the evolution of
number. The first half of Prof. Dickson’s book ex-
pounds the theory of linear algebras and explains the
terminology adopted in their classification. Only
moderate mathematical attainments in the reader are
assumed, and, apart from the development of the
subject-matter, the book will be of great value to those
interested in the foundations of mathematics.

The theory of arithmetics of algebras has been
surprisingly slow in its evolution. Naturally, the
arithmetic of quaternions received attention first, a
successful theory being obtained by Hurwitz in 1896.
In passing to the arithmetic of any rational algebra the
first main difficulty lies in rightly defining the integral
elements. The early attempts of Du Pasquier soon
led to insurmountable difficulties which are discussed
by Prof. Dickson. By adopting a new definition the
author has been able to develop a new arithmetical
theory, valid and self-consistent in any rational
algebra. As yet the theory is only in its infancy : it
leaves open a promising field for the research worker.

W.E. H. B.
The Book of the Wandle : the Story of a Surrey River.

By Dr. J. M. Hobson. Pp. xii+196+16 plates.

(London : G. Routledge and Sons, Ltd., 1924.)

10s. 6d. net.

TrE short Wandle river is historically of some import-
ance, and Dr. Hobson has honoured it by writing a book
about it. Owing to its rapid fall it has worked number-
less mills from time immemorial, and we should have
wished to have learned more about it as a source of
water-power, such as that given by Close in connexion
with the Southampton Itchen. Otherwise we have
in this book a comprehensive account of the Wandle’s
genesis and geology, its fauna and flora, its industries
and its many literary and other associations. Written

-in popular style, it contains much valuable information,

collected mostly from the Proceedings of the Croydon
Natural History Society, which is to be congratulated
on the valuable work that its members have done.

The author rightly points out that intermittent
bournes often show the extended courses of present-day
dwindled rivers, and the Croydon Bourne shows the
former course of the Wandle. If ever it came over
what is now Pebble Coombe may be doubtful, although
Chipstead valley, Smitham Bottom valley, and Cater-
ham valley no doubt once fed the river. As the valley
from Marden Park furnishes so much water to the
Bourne now, sufficient importance perhaps has not been
given to this branch of the former Wandle, as we should
imagine that this branch was of later persistence than
that from Merstham, although we recognise that the
latter pass is a good deal lower than the Marden Pass.

We may point out that a vallum of the Romans was
not necessarily made of stone, although Dr. Hobson
thinks that such places as Walleton (Wallington) derive
their names from the “ Welsh,” who were left in posses-
sion of them by the Anglo-Saxons. The book is well
illustrated, and is full of information relating to the
wide area drained by the little river which it describes.
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A Manual of Land and Fresh Water Vertebrate Animals
of the United States (Exclusive of Birds). By Prof.
H. S. Pratt. Pp. xv+422. (Philadelphia: P.
Blakiston’s Son and Co., 1923.) 6 dollars.

THE naturalist frequently finds that to learn to identify

species 1s a most difficult task, and yet nothing is more

important to his work. He finds that species are not
separated merely on shape and colour, but on structural
peculiarities which frequently are connected with par-
ticular habits. This is especially the case in vertebrate
animals, which in Great Britain, with its very limited
number of forms, may be identified in a haphazard

manner by elimination. This is impossible in a

country where different climatic areas interdigitate

and where there are many species, as the United States,
which for the purpose of the naturalist is a continent.

Here Prof. H. S. Pratt “ fills the bill ” by his ““ Verte-

brate Animals of the United States,” which, however,

omits birds. A short account of each group is given,
the anatomical features dividing it up into sub-groups
and families being usually illustrated. Where neces-
sary, special features for families are described and
then follow keys to the genera, descriptions of the same

and keys to their species. The whole closes with a

good bibliography and a glossary of technical terms.

The short descriptions of each species, with mention of

their geographical distributions and habitats, are ex-

cellent, and the tabulation of the sub-species most
useful. We learn that there are about 6oo species of
freshwater fishes, 70 of newts and 61 of frogs and toads

—we are given a key by which their tadpoles and eggs

can be identified—300 reptiles and a wide series of

mammals belonging to g orders. We characterise this
publication as a book for ready reference, such as should
be on the shelves of all American naturalists.

Automatic Telephone Systems. By William Aitken.
Vol. 3: Large Multi-Office Automatic Systems ;
Semi-Automatic Working ; Miscellaneous Systems ;
Lay-out and Wiring ;. Power-Plant, Traffic. Pp. xv
+239. (London: Ernest Benn, Ltd., 1924.) 55s. net.

TuE Strowger Director System of automatic telephony
is the system which, after very careful consideration,
has been adopted by the British Post Office. It is
manufactured by the Automatic Electric Company of
Chicago and the Automatic Telephone Manufacturing
Company of Liverpool. This was the system which
the author described in volume i. of this work. In
the volume now before us he discusses large “ multi-
office ”” automatic systems and semi-automatic working.
Practically all the important systems which are in use,
or are nearly ready to be brought into use, are de-
scribed. The work will be of help to experts. Stan-
dardisation is still a long way off. On the Continent
the rotary system with switches for 500 lines is popular,
and in the United States the panel system is widely
 used. The author discusses the question of metering
calls. In the United States, as a rule, with automatic
systems, the calls are not registered. This saves time,
and the plant is therefore more efficient. In Great
Britain, meters have always been considered necessary
because of the introduction of the message rate system.
More complicated systems of tariff are, however, being
proposed, but before being adopted it will be necessary
to convince the consumer that they are equitable.
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The First Days of Knowledge : as Narrated quite simply
for Young Readers. By Frederic Arnold Kummer.
(The Earth’s Story, Vol. 2.) Pp. 314. (London:
Hodder and Stoughton, Ltd., 1923.) 7s. 6d. net.

Tais is the second volume of a series of three called
“ The Earth’s Story,” of which the first was ¢ The First
Days of Man.” In a preface to parents, the author
explains that his object is to place before young readers
a picture of the growth of civilisation in a form which
will appeal to the imagination, stimulate thought, and
at the same time link up with previous knowledge.
This volume, after two introductory chapters, begins
with the discovery of bronze; but in dealing with the
growth of civilisation from that point onward the
treatment is by subject and not chronological. Certain
typical inventions, weaving, the water clock, the dis-
covery of silk, irrigation, writing, and so on, are taken
one by one and treated imaginatively and, on the
whole, accurately. The chapter on religion might not
perhaps pass the strict critic in all its detail, but this is
perhaps out of deference to young readers—or their
parents. It is, however, a little disconcerting to find
Constantinople situated in Asia Minor.

Plane and Solid Geomeiry. By Prof. Walter Burton
Ford and Charles Ammerman. Edited by Earle
Raymond Hedrick. (Mathematical Texts Series.)
Second revised edition. Pp. xi+ 356+ xxviil. (New
York : The Macmillan Co.; London: Macmillan
and Co., Ltd., 1923.) 7s. 6d. net.

Turs is a second edition of a pleasant book. There
is nothing very startling in the treatment or sequence,
except that the ¢ Pythagorean Theorem * is artificially
postponed, apparently so that the authors might give
an alternative proof based on proportionals. This is
a mistake, because Pythagoras’s theorem is the one
thing that beginners in geometry get excited about,
and its place is as early as is consistent with logical
presentation. The alternative proof could have been
mserted all the same.

The solid geometry is particularly well done, and the
solid diagrams are very realistic. There are numerous
applications to practical problems of life and of science,
a brief historical sketch, and some useful tables.

S. B.

Cancer Research at the Middlesex Hospital, 1900~1924 :
Retrospect and Prospect. Compiled by members of
the Staff of the Hospital and Medical School and
issued by the authority of the Cancer and General
Research Committee. Edited by W. Sampson
Handley. (Published for the Middlesex Hospital
Press.) Pp. ix+go+g plates. (London: John
Murray, 1924.) 3s. 6d. net.

Tars small work gives an account of the work on cancer
at the Middlesex Hospital, particularly from 1910 to
1923, and incidentally since 1792, when Mr. Samuel
Whitbread first endowed wards for the reception of
cancer patients, who could remain ‘“‘until relieved by art
or released by death.” The record is one of general pro-
gress at the Middlesex Hospital, and the book seems to
be designed for the lay reader instead of the scientific
worker. The financial needs of the cancer department
are emphasised in a special chapter.
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Letters to the Editor.

[The Editor does not hold himself responsible for
opinions expressed by his correspondents.  Neither
can he undertake to return, nor to correspond with
the writers of, rejected manuscripls intended for
this or any other part of NATURE. No nofice is
taken of anonymous communications.) .

The Physical Nature of Verse.

VERSE as it comes from the speaker consists of
currents and vibrations of air in front of the mouth,
and of vibrations that are transmitted outward. All
that passes from the speaker to the hearer is contained
in the air vibrations. The first step in the study of
verse must be the purely physical one of registering
and analysing the air-vibrations.

The first investigation of this kind was made at
Yale University by tracing off a gramophone record

The first sound W/ is almost inaudible and can
scarcely be found in the curve. The second sound o
begins with small waves, but rises rapidly to an
amplitude of o4 mm. It has a rather high average
pitch of about 333 and is the longest sound in the
line. The curve corresponds to the judgment sivong.
The %k with a duration of o-119 sec. is the longest
consonant in this line, that is, it is also a strong sound.
The 1 is still louder and higher than o and is almost
as long. The //—short and soft as always—has a
high pitch, and is therefore strong. We thus find
four strong sounds, one after the other. The whole
region is justly to be called a raised portion or a hill
in the curve of energy.

Then follows a valley. The C is short. . The vowel
o has a somewhat long duration and good strength,
but falls about an octave in pitch. The following ck
has a medium length.

The second hill is marked specially by the length
and strength of the vowel 0. The pitch conforms to

‘Wh o k i 1n ed (8 o ck R o b i n?
Duration in 1454 sec. 10 189 | 119 | 154 74 53 | 126 | 101 | 74 140 49 5635 25 745770
Average pitch 333 555 | 555 238 186 179 | 179
Amplitude . 4 6 I 5 5 3 2
Judgment . strong strong weak] strong weak

it : s d th e sp 2 T ow,
Duration in ;5 sec. 3 452 210 ) 105 81 22 84 291 170 11 204
Average pitch . 5 . |55 to 250 189 189 189 192
Amplitude . . 5 3 7 5 1 I 2 35 2 6
Judgment . 3 strong medium weak strong strong
>
W i th m y b ow an d a T ow

Duration in {455 sec.. | 108 60 56 74 | 291 140 | 490 11 382 120 | 189 39 331 | 420
Average pitch 189 | 476 179 | 179 143 189 189 | 194 143
Amplitude . - 5 2 4 I I 5 4 2 3 6
Judgment strong strong strong medium strong strong

of Cock Robin. On a gramophone disc the speech
vibrations are contained in the sidewise movements
of a groove that runs around the surface of the disc.
The disc is placed in the apparatus and rotated very
slowly. A steel point follows all the movements of
the groove. A long lever attached to this point
records these movements with a magnification of
300 times on a moving strip of paper. The line on
the paper thus gives an immensely magnified image
of the air vibrations.

In the speech tracing the lengths of the sounds are
measured and expressed in thousandths of a second ;
this gives the durations of the sounds. In the vowels
the long vibrations register low tones, the short
vibrations high tones. By measuring the lengths of
the vibrations the pitch of the tone in the vowels is
obtained. The amplitudes of the vibrations of the
vowels are also measured : this gives some indication of
the relations of loud and soft. The results for the first
three lines are given in the accompanying table. The
first line gives the sounds in the ordinary spelling;
the second gives the duration of each sound. The
third indicates the average pitch, and the fourth the
maximum amplitude. The last line gives the impres-
sion on the ear.
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the melody of the whole sentence, which begins high
and then sinks. The last valley contains the short,
low and weak vowel 7 and the quite similar n. A
long pause follows.

The second and third lines are analysed in a similar
way. The results show that the verse is to be
considered as a flow of speech of varying energy so
adjusted that regions of greater energy alternate with
regions of less energy. The regions of greater energy
are louder, have longer sounds, and are higher in
pitch. The curve of energy is approximately as
shown in Fig. 1.

The next investigations were of a graphic record
of Somebody said that it couldn’t be done. The analysis
showed that a fourth factor of energy is to be added,
namely, precision of enunciation. The regions of
greater energy show more precise enunciation in
contrast with the regions of less energy with negligent
enunciation. .

In order to express the rhythmical effect of verse
we can use a concept familiar in physics. The centre
of gravity of a body is a point in which the entire
mass of the body can be considered to be concentrated
for the purpose of investigation. The centre of
gravity is an example of a centroid of forces, a
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concept familiar in mechanics, magnetism, electricity,
etc.

Applied to verse the centroid will represent the
sum of all the factors—intensity, pitch, duration,
precision of enunciation—as concentrated in a point.
In a varying course of speech energy there will be a
series of points, each of which will represent a moment
of greatest energy.

The simplest English poetical line consists of a
quantity of speech-sound distributed so as to produce

v.,—’/.\//:\
- Who Killed Cock Robin?

’#_’_o\/—_-_\

[, said the sparrow,

With my bow and ar'row

FiG. 1.

an effect equivalent to that of a certain number of
points of emphasis at definite intervals. With this
view of the nature of English verse all the stanzas of
Cock Robin can be readily and naturally scanned
as having two centroids in each line. The line
Somebody said that it couldn’t be done contains four
centroids.

To the speaker and the hearer the flow of verse may
be treated in its rhythmic effect as a series of
centroids.

A more elaborate study has just been made of the
first line of Hamlet’s 70 be. The factors contributing

A Possible Origin of Contracted Burials.

No explanation why the people of the paleolithic
and many succeeding ages adopted the custom of
always burying their dead in the contracted position
has yet been universally accepted by archeologists.
The reason given by some is that this is the sleeping
posture ; that the deceased had been thus trussed
(by cords which have perished) to prevent his getting
up inconveniently to haunt the upper world ; or that
it was to economise grave-yard ground—of which
by the way there could have been then no scarcity,
since there were no cemeteries. A larger body of
opinion holds that this position was adopted because
in being that of the infant during gestation, the dead
was being symbolically returned to the womb of
Mother-earth. The latter of these suggestions seems
to me to credit prehistoric peoples with more know-
ledge than they were likely to possess ; for how many
even of our own uninstructed in gynacology are aware
of the embryonic position ? Had palaolithic man—
who inaugurated the custom—possessed that know-
ledge, ought he not to have buried his dead in the
final posture of gestation—head downwards? Nor
have we any authority for believing that the idea
of the dead returning to the womb of earth ever
at that early period entered his imagination. There
occurs to me another possible origin for the custom.

In New Guinea I have seen many natives in sleep
and during sickness ; they invariably lay—generally
on the right side—with their legs drawn up towards
the chin ; and when ill, close to a warm fire with the
hand supporting the head on a wooden or other
pillow. Itis well known that this attitude affords in-
stinctively the best relief to a sufferer from abdominal
or thoracic pain. I witnessed few burials, but I
was a close observer of one interesting and touching

o iabi e ors|a nadlE o bt [Foi| b exlsthisa s ut 8| &6 Ssthe | e=quise Bs =ti L osan:
Slowness . S s A b + st 2 SRR L
Loudness . + ot + + + +
Pitch . + + + +
Precision . + + + + + + = == + + +
— ) — ) — e — ) e S— e — e — — e
Energy Strong ~ Weak Strong Weak Strong Wealk Strong Weak Strong Weak

to greater energy are found to be: (1) Increased
slowness of sound change (longer sounds); (2) in-
creased loudness; (3) raised pitch; (4) increased
precision of enunciation. The neighbouring table
indicates by + the presence of these factors at the
successive phases of the record. The positions of the
centroids have been worked out with some precision.

o e

To tha t 1

FiG. 2.

b e or nott o be stheque s ti on

The distribution of the current of energy with the
positions of the centroids is indicated with some
approximation in Iig. 2.

These investigations of verse show that it is purely
a matter of rhythm ; it has no metre. The usual
scheme of prosody with feet, syllables, iambus,
trochee, etc., is a fantastic fabric of fancy without
the faintest foundation in fact.

E. W. ScRIPTURE.
University of Vienna.
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spectacle. When at anchor in February 1887 in
Milne Gulf, a few hundred yards south of Wagawaga,
my attention was arrested by the sound of loud
and prolonged wailing proceeding from the village.
Some hours later a small canoe put off from it heading
towards our anchorage, opposite which (I then
observed) a grave had been freshly dug a few yards
from the strand.

The canoe, containing a figure seated in the bow
and another in the stern, was slowly propelled from
the stern by a youth wading in the shallow margin
of the sea, while a crowd of villagers accompanied it
along the shore giving utterance to piercing and
woeful cries of katone (adieu). I had a boat lowered
and drew in towards the place of interment. As
the canoe approached I could see that the figure in
the stern was the wailing mother, and that in the bow
an elderly man (the father ?) who supported between
his legs and against his chest the body of a woman
(his daughter ?) in a closely contracted attitude, her
folded arms resting up against her breast. She was
nude except for a fine many-tinted petticoat (kuri-
kuri) such as is used on festive occasions, and a
costly nose-pencil.

On the funeral bark reaching the landing spot, the
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body was gently lifted out with demonstrations of
affection by four men.. As they bore it towards the
grave, which was more or less circular in shape and
some 4% feet deep, I could clearly see that the cadaver,
without any cords or bindings whatever around it,
was still held by rigor mortis in the attitude in which
it had died. The body was deposited in its last
resting-place in this sitting attitude without any
unflexing of its limbs. Over it were laid several
grass petticoats, but no other grave furniture so far
as I observed, before the earth was filled in.

It seems to me not improbable that where among
primitive peoples the dead were not retained long
above ground after breathing their last, the contracted
position, in which Death usually overtook his victims,
stiffening limb and muscle in that attitude by the
rigor mortis—a rigidity requiring force to abate—
came to be adopted as the natural, if not magical,
position for sepulture (whether laid on right or left
side or set erect) rather than from any idea of the
deceased’s position when an embryo, or of  his
returning to the womb of earth.”

Hexry O. FoRrBESs.

Deanway, Beaconsfield, Bucks.

The Choice of Wave-lengths for Achromatism in
Telescopes.

DURING the past summer, in the Transactions of the
Optical Society, Mr. J. W. Gifford has directed atten-
tion anew to the question as to the two wave-lengths
most suitable for achromatising telescope objectives.
Mr. Gifford has constructed telescopes in which the
paraxial focal length for the D and E lines is the same,
and, judging by the performance of such objectives,
he considers such a choice superior to the more
customary choice of the C and F lines. By a different
path I have been led to a similar judgment, at least for
telescopes of large aperture.

It is the purpose of this note to show that it is
possible to meet the objection, which was made in the
discussion, to the closeness of the D and E lines, and
alsa to indicate certain relations which exist between
the wave-lengths selected for achromatising and the
type of achromatisation which results. The results
are for a thin contact pair of hard crown and dense
flint, and are deduced with the aid of Hartmann’s
interpolaticn formula.

The result of making the focal length the same for
two different wave-lengths
is to make the focal length
a minimum for some wave-
length intermediate be-
tween these two. On the
blue side of this minimum
the focal length increases
more rapidly than it does
on the red side, and as the
wave-length of the mini-
mum is made greater, the
curve which represents the
variation in focal length is
made noticeably more flat.
From two such curves
with minimum wave-
lengths of 550 and 560
millimicrons respectively,
the data which is repre-
sented ‘on the accompany-
ing diagram (Fig. 1) was
obtained.

On the diagram the curve marked “ 560 ” represents
all possible choices of wave-lengths which can be used
to bring the minimum focal length of the achromatised
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doublet to a wave-length of 560 pu. If, for example,
one wishes to use the E line and to have the minimum
at 560, then one must make the focal length the same
for 527 and for 600 px. Or, the choice of B and F for
achromatising will make the wave-length of minimum
focal length just a trifle greater than 560 wx. In a
similar manner, the curve “ 550" represents all
possible choices of wave-lengths which will give that
value for the wave-length of the minimum focal
length. The intermediate curve, marked ‘‘ 555+,”
is drawn with the same form as the other two and
passes through the point of intersection of D and E.
This curve, then, represents the possible combina-
tions of wave-lengths which will be equivalent to the
combination of D and E.

Evidently the red lithium line and the F hydrogen
line will give very nearly the same result as the com-
bination of D and E, and there does not seem to be any
other convenient combination which will so serve.
However, hydrogen tubes are easily obtained, and a
lithium coloured bunsen flame can be maintained for
hours at a time by wrapping around the burner a small
square of paper which has been previously soaked in
a solution of lithium chloride and then dried, feeding
the paper slowly up into the flame as it is burned away.

I may add that the aberrations should be corrected
for a wave-length in the neighbourhood of that for
which the focal length is a minimum. If the hydrogen
tube be contaminated with a little mercury, it will
furnish the mercury line at 546 wu, by means of which
a value of the index of refraction could be obtained
not differing greatly from that at the minimum.

T. TOWNSEND SMITH.
Brace Laboratory,
University of Nebraska,
September 1o0.

Lake Victoria and the Flow of the Yala River.

WirH considerable diffidence I venture to offer an
explanation of the diurnal current change described by
Dr. G. D. Hale Carpenter in NATURE of August 30,
p. 311. In equatorial regions a twelve-hourly baro-
metric oscillation attains its maximum amplitude of
approximately o:9 mm. of mercury. The maxima
occur daily at about 9.10 A.M. and p.m. Thus, in the
absence of major barometric fluctuations, the pressure
is on the decrease from about 9 A.M. until early in the
afternoon at a time corresponding approximately with
the time of reversal of the current. It follows that
the lake level will be rising during this period, and
hence an overflow into the deltaic marsh. The
volume of river water entering the swamp should be
sufficient to account for the reversal occurring about
one hour previous to the time of the barometric
minimum.

A second factor that should augment this effect is
differential evaporation between lake and swamp.
The shallow water of the latter would probably grow
warmer during this period and lose more by evapora-
tion than the deep water of the lake.

Further information as to the behaviour of the
current during the night—the time of the diurnal
rainfall (if this be regular) and the time thereafter
when the river level rises—might materially assist in
solving the problem. NormMAN L. SILVESTER.

Aber, Cavendish Ave., Finchley, N.3.

Wirn reference to Dr. Hale Carpenter’s letter
(NATURE, August 30, p. 311) on the subject of Lake
Victoria and the flow of the Yala River, the following
considerations occur to me. There is a fairly regular
At the
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head of the Kavirondo Guif the average level is a few
inches higher in the afternoon than in the morning.
On the open shore of the lake at Entebbe the varia-
tion is naturally smaller, but the figures given by Dr.
Carpenter (which appear to be in metres) show a trace
of it. I attributed this variation to the alternation of
land and lake breezes, which drive the water away
from the shore during the night and early morning and
towards the shore during the afternoon. From this
factor alone one would expect the direction of flow
between the Yala swamp and the lake to be from the
swamp in the morning and towards it in the afternoon,
i.e. the reverse of that found by Dr. Carpenter. If
the channels between swamp and lake are short and
deep, there might be a regular circulation of the water.
The diurnal variation of temperature in a shallow
swamp is much greater than that in the main body of
lake water. Theswamp water cooled during the night
would flow towards the lake as a bottom current and
would be replaced by a surface flow from the lake to
the swamp, the latter only being observed by Dr.
Carpenter. Intheafternoon the heated swamp waters
would flow towards the lake as a surface current and
the cooler lake water would form the bottom current.

If this solution is not tenable owing to the length or
shallowness of the channels, the problem becomes
more difficult. Mr. Silvester suggests that the
alternation of flow is due to the semi-diurnal wave of
pressure. This pressure variation, being approxi-
mately equal over both lake and swamp, could not
depress one relatively to the other unless there is some
factor peculiar to either lake or swamp. The only
such factor that occurs to me is the presence of gases
such as are usually found in the mud of a swamp. The
high pressure and low temperature of the morning
would decrease the volume of the gas and lower the
level of the swamp waters. During the afternoon the
low pressure and high temperature would increase the
volume of the gas and raise the level. The production
of gas should also be greater during the day, while
owing to the vertical circulation, the loss to the air
may perhaps be greatest at night. The effect would
be aided to some extent by the thermal expansion of
the swamp water due to its greater range of tempera-
ture. I do not know enough about the volume of gas
generated by a tropical swamp to say whether it is
sufficient for a reversal of the direction of flow in this
manner. Differential evaporation could not solve the
problem, as its effect would be, not only very small,
but in the wrong direction. C. E. P. Brooks.

Meteorological Office,

South Kensington, S.W.7,
September 15.

Analytical Sound Records.

TaeE compound resonators exhibited at the
conversazione of the Royal Society in June last have
proved useful for obtaining photographic records of
music and speech which clearly exhibit their con-
stituent frequencies. Fig. 1 is a record of a scale

oomm O > @O

F1G. .—Diatonic scale played on a tin whistle.

played on an ordinary tin whistle, which, contrary
to popular opinion, is known to produce nearly pure
notes free from overtones. It will be noticed (1)
that there is no overlapping of the notes, each note,
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when sounding, leaving all the resonators un-

| disturbed except the particular resonator tuned to

it. This applies even where the interval is only a
semitone ; (2) the sounding of a note does not affect
the resonator an octave below or above. This
observation settles a point in resonance concerning
which, I believe, there has been some doubt hitherto.

Fig. 2 shows a record obtained by playing an air

1034

F1G. 2.—* There’s no place like home ” played on a tin whistle :
seven resonators covering the diatonic scale.

on the whistle. It will be seen that the response of
the various resonators is very quick, requiring not
more than o-05 sec. for its full establishment. The
slight longitudinal overlapping observed in some
notes is merely an effect due to the fact that the
patches producing the lines are elongated in the
direction of the lines themselves, in order to increase
the illumination. The high damping factor of the
mica reeds produces an equally instantaneous cessation
of the note picture when the note ceases to sound.
It will, therefore, probably be found possible to record
even demi-semi-quavers by this method. An attempt
to record a rather fast piece of music is shown in Fig. 3.

FiG. 3.—Photographic record of a passage from ‘ The Gondoliers "
(Gilbert and Sullivan) using eight resonators.

I have, so far, constructed efficient resonators of
this kind extending over four octaves. It is obvious
that if the method can be made to cover the whole
range of musical sounds, a very rapid and convenient
method of sound analysis will be at our disposal.

E. E. FOURNIER D’ALBE.
Westergate House,
Kingston-on-Thames.

Mendelism and Evolution.

As a member of the British Association who had
the privilege, by the generous hospitality of Mr.
Richard Marsh, of seeing the white and brown Indians
from Panama at Mr. Marsh’s temporary residence
near Prescott, Ontario, I should like to comment
briefly on Mr. Julian Huxley’s letter on the subject
in NATURE of September 27. It seems to me that
there is some degree of inconsistency in Mr. Huxley’s
remarks. He states that all authorities are agreed
that the condition of the white Indians has no racial
significance, and yet finally concludes that the case
shows how evolutionary change may originate in
single mutations of considerable magnitude. I
suppose that the phrase ‘‘ has no racial significance
means that the difference between white and brown
Indians is not in any sense or degree similar to the
differences between the various races of mankind.
It would follow, therefore, that however interesting
and important the white mutation may be, it does
not show that the evolution of human races has had
anything to do with mutations of this kind.

It is true that blue eyes are found to be a
simple recessive, and many human abnormalities are

B2
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known which behave as single Mendelian characters.
The distinguishing peculiarity of the white' Panama
Indians is chiefly, but apparently not entirely, a pig-
ment character. But I believe that there isno human
race whose pigment character behaves in crosses
with other races as a simple Mendelian recessive ;
and I believe there is no human race which is dis-
tinguished from other races by pigmentation alone.
Prof. Karl Pearson has maintained that the white
European originated as an albino from a dark race.

But it seems proved that the white character of the

European does not segregate completely in crosses

with other races, and therefore does not behave |

as albinism. Mr. Huxley states that the white
Indians mate almost wholly with other whites.
There is a certain amount of separation, but the
white girl among the group which Mr. Marsh has
with him is the daughter of parents who are both
normal brown individuals, and who are both with her.
Each of these parents had one white parent.

I hope to give further study to the matter, but so
far it seems to me that this case tends to demonstrate
the difference rather than the similarity between
mutation and evolution. J. T. CUNNINGHAM.

October 1.

The Indian Institute of Science, Bangalore.

It is a matter of sincere pleasure to those who are
students of science in India to read in NATURE of
August 2 an account by Dr. Morris W. Travers of
the early working and the history of the Indian
Institute of Science.

All those who have seen this splendid Institute have
a word of praise and admiration for Dr. Travers, who
equipped it so that it continues to be one of the finest
laboratories in the British Empire. The libraries at-
tached to this Institute are second to none in the world.

That these laboratories will turn out scientific work
of the highest importance is only a question of time.
With increasing consciousness of the importance of
research in India, and the enlarged reforms which give
Indians greater scope for intellectual and political
activities, the Institute is sure, in time, to fulfil the
hopes which its equipment inspires.

When the political status of India is that of a free
Dominion in the British Empire, the British names

which will be written in golden letters for bringing
about that happy state of affairs will not be those of
statesmen only, but will include also prominent
chemists such as Crum Brown for giving us Sir
P. C. Ray, the founder of a school of chemical research
in India, Donnan and Thorpe for inspiring the largest
number of physical and organic chemists in India,
and aboveall Travers, for building the Indian Institute
of Science at Bangalore. S. S. BHATNAGAR

(Director of University Chemical
Laboratories, The Panjab Uni-
versity, Lahore ; and Hon. Uni-
versity Professor of Chemistry,
Benares Hindu Ln1ver51ty)
Benares, September 9.

Gravity Measurements in Deep Water. |

ArTEMPTS at determining the gravity force over
the oceans do not seem to have met with unqualified
success. The following suggestion, so far as I know,
is new. Possibly some objection to its use may exist.

A pendulum of the usual type is suspended within
a steel vessel of sufficient strength and lowered on a
sounding wire to the bottom of the ocean. The
verticality of the steel vessel is secured by suspending
it from a tripod which takes up a stable position on
the sea-floor.
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Vanes attached externally to the steel vessel keep
it from taking up a vibratory motion, and a surround-
ing screen protects it from possible currents. Within
the vessel there is a photo-electric cell; a small dry-
battery and lamp; and a simple electromagnetic
arrangement for the release of the pendulum, which,
while being lowered, is held by this release in a
deflected position. A recording thermometer is also
contained within the vessel. A single insulated wire
makes connexion with the ship.

When the pendulum has been for some time at
the bottom, so as to take up a constant temperature,
and to allow for initial settlement, it is released by a
momentary current from the ship. It now falls into
vibration, and at each vibration screens the photo-
electric cell from the lamp. The periodically inter-
rupted current so created reaches the ship through
the connecting wire.

It is desirable to compare these vibrations with
the vibrations of a standard pendulum upon the
land. This is accomplished by means of wireless.
The current from the submerged apparatus, after
reinforcement, operates the wireless of the ship, and
so is transmitted to a station on the land. Or,
alternatively, the vibrations of a shofe pendulum
are transmitted to the ship and the comparison
carried out on board. Jsifory:

Trinity College, Dublin,

September 12.

The Institute of Catalan Studies at Barcelona.

IN June last, Prof. Dwelshauvers, the Belgian
philosopher, was dismissed by the Spanish Directorate
from his position of director of the Laboratory of
Experimental Psychology at Barcelona. The reasons
given for his dismissal were that his researches were
frivolous, and that as the results were only published
in a foreign periodical, L’Année psychologique, the
work must stop on grounds of economy.

The Laboratory was under the patronage of the
Institute of Catalan Studies, against which a general
attack has been made by the Spanish Government on
the ground that its tendency is separatist and sub-
versive. Public opinion in Barcelona hotly resented
the action against Prof. Dwelshauvers, and one
hundred and twenty-five professors and science
teachers signed a letter of sympathy and protest,
which was published in the daily press.

The Directorate professed to consider this letter an
insult to the military government, and it was an-
nounced that unless an apology was publicly made by
the signatories they would be dismissed from their
posts. The professors replied that their action was
dictated by sympathy with a colleague and had no
political significance, and that therefore they had
nothing to withdraw. In consequence they have all
been dismissed.

Only those who know the work of the Institute of
Catalan Studies can appreciate the result of this:
practically all the higher education of the Catalan
provinces has ceased, for, with the exception of the
Castillian University in Barcelona, the whole higher
and technical education was in the hands of the
Institute.

Among those dismissed are several with reputations
outside Spain, including S. Pi i Sufier, Director of
the Advanced School of Agriculture; S. Campallans
of Louvain and Charlottenburg; Prof. Pau Vila of
Geneva and Grenoble; and Prof. Pompeu Fabra, the
well-known philologist and the virtual creator of
modern literary Catalan.

JouN LANGDON-DAVIES.
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Geology and Evolution.t

By Prof. W. W.

WHILE astronomy has given us the conception
of illimitable space, it has done much to
destroy what has been called the anthropomorphic
view of creation. Geology, on the other hand, has
endowed us with an almost limitless conception of
time, but has done something to rehabilitate the im-
portance of man as the highest product yet reached in
the long history of the earth.

This it has done, in the main, through the intense
reality that it has given to the conception of evolution.
Although several authors, and two in particular, have
pointed out that such a conception could not have been
formed without the postulates of time and continuity
of existence contributed by geology, it is scarcely real-
ised how much geological labour on the life of the earth,
and on life on the earth, as summed up by Lyell and
grouped and presented by him in his great work on
“ The Principles of Geology,” was necessary to give to
evolution a concrete and cogent application. The
function of this labour could scarcely be better indicated
than by the position of geology as displayed in Lyell’s
earlier editions. The modern reader of them is con-
tinually haunted by the feeling that the author was
feeling and struggling for a single missing generalisation
which he failed to find ; and although, in almost every
branch of the subject treated, Lyell leads up again and
again to the missing conception, and though the facts
and inferences which he marshalled can now be seen
to be marching on this great idea, he never quite
succeeded in attaining it for himself. It was left for
Darwin, than whom no one was more conscious of what
he owed to Lyell, to see that the facts must rest on
some great single fundamental principle, to realise that
this principle was evolution, and to apply it to his own
branch, the development of life.

Lyell had proved that the long history of the earth
as recorded in the rocks revealed the operation of
causes, small in relation to the earth as a whole, but
persistent, the majority of them still in action. It was
a further debt to Lyell that Darwin should bring in
the continuous operation of small causes as the
machinery operating and guiding the evolution of life.

Though the work of geologists, as summed up in
Lyell, provided the starting-point for the conception of
organic evolution, it did not stop here. The idea of
Uniformitarianism in which that work culminated was
meant as a reaction against the fantastic operations
postulated by the Catastrophists, and was never
intended to imply that these causes in the past were
always balanced or distributed as they now are. There
was in Lyell’s statements nothing to indicate that
denudation or earth-movement might not have been
more active at periods of the past, that organic change
might not accelerate or slow down, that there might
not be variations in the trends of continental or
oceanic development resulting in climatal and other
changes, or that the very sources and intensities of
energy from outside or inside the earth might not
seriously vary. Only, warrant must be found for all

! From the presidential address, “Geology in the Service of Man,” .
jl\elivered to Section C (Geology) of the British Association at Toronto on
ugust 8.
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such suppositions with regard to the earth of the past
from fuller study of the earth of the present. If we
recognise the inner spirit which inspired the eloquent
words of Lyell, when he had grasped that Darwin had
supplied the one missing idea, we cannot fail to see that
his Uniformitarianism included evolution as one of the
“ existing causes ”’ to be taken into consideration.

The physiology of the earth, however, is that of a
very complex organism, and we are sure that we do not
yet know all the forces internal and external acting
upon it, still less their relative value and intensity,
their distribution and variation in the past, or the
precise records which each is capable of imprinting on
the rocks of the earth-crust. It is becoming clearer
that there has been a periodicity in the stages of
development of the earth-crust, and that on these
great pulses of earth-life there have been imposed
mnumerable waves of smaller cycles; and that, on
account of their interference with, or reinforcement of,
one another, the simpler type of cyclic repetition which
might have been looked for in the history is masked
and broken and diversified by actual happenings of
an infinite variety. Van Hise more than once com-
plained of the tendency of geologists to adhere to single
explanations of events, and advocated the necessity of
considering the co-operation of many causes; and it
may well be that in many outstanding problems such
as past glacial or tropical periods, coral reefs, stages of
earth movement, progression and regression of the
oceans, we may find the ultimate explanation in the
interaction of a number of “ true causes.”

During the long period of time comprised in the
history from the Cambrian Period onwards, the slow
and persistent evolution of plant and animal life went
forward and left ample record in the rocks. To warrant
a belief in organic evolution, we are no longer solely
dependent on reasoning founded on existing organisms
or on the facts of their ontogeny and distribution. As
M. Marcellin Boule says in his work on fossil man,
“. .. pour tout ce qui a trait a I’évolution des étres
organisés en général, le dernier mot doit rester a la
Paléontologie quand cette science est en mesure de
parler clairement. Les plus fins travaux anatomiques,
les comparaisons les plus approfondies, les raisonne-
ments les plus ingénieux sur la morphologie des étres
actuels ne sauraient avoir la valeur démonstrative des
documents tirés de la roche ou ils sont enfouis et
disposés dans leur ordre chronologique méme.” 2
Although we are only too painfully aware of the in-
numerable chances that conspire to prevent an animal
or plant from securing immortality by preservation as
a fossil, the finding of better-preserved material, the
more skilful preparation of it for examination, and the
application to it of refined biological methods, such as
careful dissection and the serial sections of Prof. Sollas,
are giving us more complete and accurate knowledge
than ever before. It may now be confidently stated
that many of the most crucial links in the chain of
evolving life are in our hands, that they actually lived
in the past, and that their fossil forms show their

2 Marcellin Boule, ¢“Les Hommes fossiles,” p. 453
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relationship to their predecessors and successors. The
time has come when Darwin’s famous chapter on the
“ Imperfection of the Geological Record,” an apology
written with the most balanced criticism and unbiassed
judgment, should be re-written and revised.

It is true that we seem as far as ever from unveiling
the points of divergence of the great phyla, and we can
but feel that the time from the beginning of the
Cambrian Period onward is but a small part of the
whole history of life on the earth. As with antiquarian
research, each new discovery in geology, whether on
the physical or the biological side, only brings these
distant ages more fully into view and emphasises their
modernity and their likeness to our own time.
Hutton’s famous dictum that he saw “no vestige of a
beginning, no prospect of an end,” is to-day more true
than ever, when we regard the evidence of stratified
rocks. But we know enough to convince us that
within post-Cambrian time evolution has steadily pro-
ceeded from general to special, from simple to complex,
from lower to higher efficiency.

In almost every subdivision of the animal kingdom,
and in not a few branches of the vegetable kingdom,
lines of descent and directions of specialisation have
been made out, sometimes visibly operating throughout
whole systems, but more usually through smaller
divisions of the record ; and this in the former kingdom
not only among vertebrates but also among the in-
vertebrates and even their lower sub-kingdoms. It
may even be stated that in methods of defence, in food
procuring, in the attainment of favourable positions
and attitudes, something very closely imitating what
would be expected on the doctrine of the origin of
species by ‘“survival of the fittest ” has again and
again occurred.

The essence of evolution is unbroken sequence, and
when we consider the extraordinary delicacy of the
adjustment of life to its physical and organic environ-
ment, the mutual interdependence of life forms, and
the necessity to them of such factors as favourable
range of temperature, food, climatic conditions, soil,
and the continuity of the “element ” in or on which
they live, it is most wonderful that in the vast lapse of
post-Archean time it has been possible for life to exist
continuously, and continually to evolve, throughout
those long ages. And this in spite of the fact that,
although the main chain has been unbroken, con-
ditions have, in many cases, been so unfavourable that
whole groups have flourished and died out, while
others have become so attenuated that only a few
survivors have been left, highly restricted in distribu-
tion, to burgeon out again when the unfavourable
conditions were removed, or in other places where
conditions have again become more favourable to them.

That life has survived continuously in spite of the
vicissitudes through which it has been compelled to
pass, and the frequent convergence upon it of un-
favourable conditions, may well be taken to heart by
those who fear that civilisation will be brought to an
end by the misuse of the powers that itself has evolved.
They may surely take courage and trust that the
remedy for these evils will come, as it has in in-
numerable other cases, not from conventions and
understandings that, as all history shows, will be mere
scraps of paper, but from the intensive application
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to them of the very science which has evolved
them.

Although the geological record is and possibly will
always remain incomplete, it has yet proved remark-
ably representative, and certain outstanding facts have
been made out which are sufficient to show that the
lines of organic evolution as recorded in geology are in
accordance with what is theoretically probable, and
with those taken by the evolution of domesticated
organisms and by human arts and inventions.

(1) There can be no doubt that the stages of
organic evolution are correlated with, and were actuated
by, the stages in the inorganic evolution of the earth
itself; that climatic change was effective in inducing
migration, and thus in sharpening the struggle for
existence against both enemy organisms and changed
physical environment ; that extension and restriction
of land and water areas in some cases brought about
keener and more varied competition, change of habit
or food, and in others the destruction of potential
enemies and the securing of the advantages of a fair
field for the survivors ; and that activity of the earth-
crust in such things as deposition and mountain build-
ing provided conditions for the existence of an increased
range of varieties and the consequent struggle between
them. If we are not allowed to say that this brought
about the survival of the fit, it at least caused the
destruction of the unfit.

(2) It may be stated as a biological law that every
locality becomes  full ” of life, forms arriving or
evolving to take advantage of the special facilities
offered. In consequence, resistance to the incursion of
new forms, even if they are exceptionally equipped, is
very great, and it is only occasionally that such new
forms can make good their immigration. There are,
of course, marked exceptions, but these generally occur
when degeneration or overgrowth in size accompanied
by neglect of means of defence has occurred, or when
an area has been for so long sheltered from the wider
and more general course of evolution that it has fallen
seriously behindhand in the race.

The geological record gives indirect evidence of the
same “ filling ”’ of areas in the past in the extraordinary
slowness with which advanced types, that have
eventually made great headway, established themselves
after their introduction ; the earliest fishes, reptiles,
and mammals are cases in point. Imperfect as the
first members of these groups undoubtedly were, they
must, even shortly after their introduction, have
possessed considerable advantages over the older and
established forms with which they found themselves in
competition. In size and strength they were doubtless
inferior, and probably they must have taken long
periods to make good their advantage. But in all such
cases the new forms went for a long period into
“retreat,” and in face of the apparent slowness of
their evolution and the bitter competition to which
they were subjected, it is remarkable that they over-
passed the troubles of racial youth, and eventually took
the place to which they were entitled in the scheme of
life. It seems justifiable to believe that there must
have been at least some well-equipped types which did
not survive competition in these early stages, but went
under with all their promise of future success. We
can easily imagine that the survival of such, had it
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occurred, may have altered the whole course of evolu-
tion and produced a life story very different from that
we know to-day, and of which we ourselves form no
small part.

(3) Not less remarkable than the period of “ retreat ”’
is that of booming development which at last came to
each successful modification. In this connexion we
can instance the pleine évolution of the graptolites, the
euechinoids, ammonoids, and belemnoids, the fishes,
reptiles, birds, and mammals, each in its own time.
Each slowly but surely built up its supremacy, and then
wantoned through long ages as the lord of creation in
its own element and in its own day. Both the period
of sanctuary and the subsequent boom can be closely
paralleled by the case of many human inventions and
in the occupations and history of mankind.

(4) While there are outstanding cases in which a
line of advance is taken that is capable of successive
improvements and leads on to continuous success,
there are many others in which the line of advance,
though temporarily advantageous, has only been carried
through a limited number of stages. Eventually it has
failed either by its inherent inadequacy or by imposing
so heavy a burden on the economy of the organism
that it was unable to bear the cost.

The only example I need quote, though there are
many others, is the use of defensive armour, spines,
plates, hooks, horns, etc. These provide an obvious
method of resistance to attack, and this defensive
attitude has been practised by one group of organisms
after another, but always with the same disastrous
result, the imposition of a fatal strain on the organism
to meet renewed, perfected, and more vigorous attack.
The spinose graptolites and trilobites, the armoured
fishes and reptiles, are cases in point, and in the last
of these examples, at least, victory rested with the
acquirement of swiftness in movement, accompanied
by increasing power of attack such as is given by the
development of teeth or claws or both. Again and
again in the Tertiary era one group of mammals after
another, before, or more usually after, the attainment
of great size, has taken to some means of sedentary
defence, and in every case the cost of upkeep has been
too great and the group has gone under. Every time
the race has been to the swift, active, and strong, and
those that trusted in ‘‘ passive resistance,” in ““ defence
and not defiance,” have gone under in competition
with those that have been prepared to face the risks
involved in attack. The fact that turtles and arma-
dilloes have survived to the present endorses rather
than vitiates the principle.

Other cases of rapid decline or sudden disappearance
are more difficult to account for. The waning of the
brachiopods but yet not their disappearance, the
disappearance of the pteridosperms, the rugose corals,
the belemnoids and ammonoids synchronising with the
vanishing of many orders of reptiles, will long furnish
subjects for research by biologists and geologists. It
may well be that the explanation will often lie along
biological rather than physical lines, such as those
suggested for the graptolites ; Lapworth pointed out
that their disappearance—in spite of a brave effort of
passive resistance—synchronised with the great de-
velopment of fishes, and the assumption by them of
many of the functions previously discharged by the
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trilobites. In other cases the explanation may be
more in the direction of that given for the reptiles to
be referred to later.

The rarity in the geological record of some of the
stages in evolution, and the absence of others which
must surely have existed, may receive some explanation
from what has frequently occurred in the history of
human invention. If variants arise and are subjected
to intense competition, they have no chance in' the
struggle for existence unless they show rapid i Improve-
ment and development of the favourable variations
within a few generations. Hence the numbers ex-
hibiting each of the early stages of change will always
be few and the chances of their preservation slight.
Those who have tried to work out the stages in the
history of an invention, for example, will appreciate
the rarity of “missing links ” and the difficulty of
filling in every step towards the later perfection.
These are looked upon as “ freaks > and, unless they
present real and marked improvement, are never
manufactured on a large scale. Their numbers con-
sequently are few, and many of them are the victims
of experiment and often do not survive the experience.

(5) Perhaps the most wonderful result disclosed by
a study of the later part of the geological record is
the steady and unbroken evolution of brain from
the earliest vertebrate animals to the present. The
exceeding slowness of the process in its early stages is
not less wonderful than its acceleration during the
latest stages of geological history. The disappearance
of so many orders of reptiles at the end of the Mesozoic
Period, at the close of a long and most promising chain
of evolution, indicates that there was some inherent
weakness underlying the line of evolution entered upon
by them, which proceeded so far and favourably that
it was impossible to retrace the path. This may well
have been connected with the substance or construction
of brain and nerve. If so, this side of evolution has to
be seriously reckoned with, and it may be that the
fundamental weakness of physical as opposed to
intellectual evolution brought this flourishing and well-
developed group to its end.

It has, of course, been suggested by Starkie Gardiner
and others that the destruction of Mesozoic life types
was brought about by physical changes; but, apart
from the fact that the particular changes supposed by
the former did not as a matter of fact occur, the
entire explanation provides a cause utterly insufficient
in comparison with the potency of organic struggle
against creatures better endowed with warm blood,
adequate brain substance, and the activity and enter-
prise springing therefrom.

In spite of the evidence of acceleration as the higher
ranks of animals are reached, and in spite of the extra-
ordinary efficiency of the human brain and all the
benefits to the organism it brings about, we may well
be appalled by the @ons which have been used up and
the millions of varieties which have passed away in the
production of this, the most efficient scientific apparatus
yet invented or evolved.

(6) If, however, it has taken long ages to evolve an
animal capable of a broader ceographlcal distribution
than any other, with a constitution capable of with-
standing the widest ranges of heat and cold, and of
peopling the world from its tropical deserts to its polar
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wastes ; and to endow him with a brain by virtue of
which he has made himself master of the earth and all
its living inhabitants ; it has taken no less time for
the evolution of the many factors without which his
present success would have been impossible.” To pick
out a single instance, probably few things in the whole
story of life have been more fruitful in effect than the
appearance of the grasses in late Eocene times, followed
by their rapid evolution and spread in the Oligocene
and under the direction of the critical events of the
Miocene Period. Starkie Gardiner in an admirable
paper first directed attention to the vital importance
to the animal evolution of the world in general, and to
the welfare of man in particular, of this step forward.
It was followed by great changes in the insect world,
by the rapid production of herbivorous mammals
endowed with speed, great migratory powers, special
dental and other anatomical adjustment to the new
foods, and the institution in their herds of a discipline,
subordination, and leadership which are almost tribal.
These last qualities were rendered doubly necessary by
the consequent rapid development of carnivora, and
the need for “ scrapping” passive and even active
means of defence in order to secure the power, speed,
and reserve necessary to follow their food harvests over
great stretches of country. At the same time the
habits and instincts thus brought about were those
which man, by domestication, has been able to turn
to his own ends. Thus at a blow, as the outcome of
this stage of Tertiary evolution, there became available
for mankind not only his chief plant food and drink,
his luxuries as well as his necessaries, but also his chief
animal foods, together with his aid from the speed,
strength, service, and endurance of the animals which
he domesticated, and to which he assumed the position
of leader to the herd.

While with the aid just described it was possible for
mankind to progress far on the road of civilisation,
progress would have been stopped, and as a matter of
fact was seriously retarded, until the discovery and
utilisation of the solar energy stored up in the earth’s
crust during the Carboniferous and subsequent periods
“in the form of coal and other fossil fuels. The very
exceptional conditions, climatal, geographical, and
botanical, requisite for coal formation, occurred all too
seldom in geological history, but it has so happened
that few areas of the earth are devoid of coal belonging
to one period or another ; and the shaping of kingdoms
and dominions has been such as to include supplies of
fuel in most of them. Whatever may be the main
sources of energy in the future, radiant, intratelluric,
hydraulic, tidal, atomic, we have been largely dependent
in the past, and probably shall continue to depend for
many years to come, on that portion of the solar
energy stored up by vegetation, and especially on that
preserved in the earth-crust in the form of coal.

Again civilisation must have been greatly hampered
or driven into a different course but for the agencies
which have sorted out from the medley of materials of
which the earth is composed, simple compounds or
aggregates of compounds, or in rarer cases simple
elements, in such a form that they are available for
human use without the expenditure on them of ex-
cessive quantities of energy. The concentration of
metalliferous ores, salines, and the host of other

NO. 2867, VOL. 114]

mineral resource$ has made perhaps the most important
contribution of all to the latest stage—in good and evil
—attained by civilisation.

Finally, doubt may be expressed whether man could
have attained his present position if he had not made
his appearance comparatively soon after a period of
intense earth activity, when broad areas of newly
raised sediment were available for occupation, when
the agents of denudation and renewal were in active
operation, and when a wave of rapid organic evolution
was active. A conjecture may also be permitted that
human evolution itself was probably hastened by the
latest climatal severity through which the earth passed,
the effects of which are only slowly passing away.

Much of what has just been said may revive recollec-
tion of an old Swiss guide-book which praised the
beneficence of Providence in directing the dreaded
avalanches ““ into the desolate and uninhabited valley
of the Trumleten Thal and in sheltering from them the
beautiful, fertile, and inhabited valley of Lauter-
brunnen.” However, it is far from my intention to
imply that “ everything is for the best in this best of
all possible worlds,” but only to point out, in reviewing
the long chain of events of which we see the present
end-product in civilised man, that within the ken of the
geologist there have been many critical stages in the
earth’s history when any marked change in the con-
ditions which then prevailed must inevitably have
reacted profoundly upon the -development of the
human. race when at long last it stepped out from
the lower ranks to take the earth as its rightful
possession.

In the course of the development of both the
economic and the scientific sides of geology, the
principles discovered and elaborated have fertilised
and enriched human thought as expressed not only
in other sciences but also in the sphere of literature.
As it has become more precise and is able to give
a more accurate and detailed picture of the stages
through which the earth passed during.the long story
unfolded by the study of the stratified rocks, it has
shown that the earth, though only a minute fraction
of the wvisible universe, has had a wonderful and
individual history of its own. The keynote of this
history is evolution, the dream of philosophers from
the earliest times, now passed from the realm of
hypothesis into that of established theory.

We are able to watch the evolution of the oceans
and continents, of the distribution of landscape and
climates, and of the long succession of living beings
on the earth, throughout many millions of years.
During these ages we see the action of the same
chemical and physical laws as are now in operation,
modified perhaps in scale or scope, producing geo-
graphical and biological results comparable with
those of to-day. Hutton and Lyell discovered for us
in the present a key to unlock the secrets of the
past; the history thus revealed illuminates and
explains many of the phenomena of the present.
The outcome of it all is to endow man with a simple
and worthy conception of the story of creation, and
to fill him with reverence for the wondrous scheme
which, unrolling through the ages, without haste,
without rest, has prepared the world for man’s
dominion and made him fit and able to occupy it.
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Liquid Air in Mine Rescue Apparatus.

THE Mines Rescue Apparatus Research Committee

which was appointed by the Advisory Council
for Scientific and Industrial Research to inquire into
the types of breathing apparatus used in coal mines,
and to determine experimentally the advantages,
limitations, and defects of the several types, has
recently presented its third and final Report.! In
the first report, attention was directed to certain
serious defects in rescue apparatus, and to the training
of rescue brigades ; and the lines along which improve-
ment in design was necessary were indicated. In the
second report, methods of testing compressed oxygen
apparatus were proposed and descriptions of new and
improved appliances were given. The third report
deals principally with the use of liquid air and liquid
oxygen in mine rescue apparatus, and will prove of
interest not only to mining engineers but also to all
who have occasion to use liquid air and oxygen.

The report includes, in addition to a detailed descrip-
tion of the new Brown-Mills aerophor rescue apparatus,
an exhaustive treatment of the problem of the con-
struction of vacuum storage vessels or containers for
liquid air.

Liquid air was first used for mine rescue work
in an apparatus known as ‘ Aerolith,” designed
by an Austrian engineer, Herr Liiss, in 1906. This
apparatus, which was not provided with a purifier
or regenerator for absorbing the carbon dioxide in
the exhaled air, failed to supply an adequate amount
of air to the wearer when a heavy task was being
performed, and consequently its use was strictly
limited. In 1910 Col. Blackett invented a regenerative
liquid-air apparatus bearing the name of “ aerophor ” ;
and it is this type of appliance in a modified and much
improved form that has been installed recently in
the Northumberland and Durham rescue stations.

The mode of action of the Brown-Mills aerophor,
which is the most efficient and trustworthy of this
type, will readily be understood by reference to Fig. 1,
which is reproduced from the Report. It consists
essentially of a “pack” P or liquid-air container, a
regenerator or purifier Q, a breathing-bag M, and the
necessary metallic and flexible tubes for conveying

the gas from the ““ pack ” to the bag and mouthpiece,

and the exhaled air from the mouthpiece to the purifier.
Liquid air is poured into the pack through a single
central opening, and is absorbed by the calcined
asbestos wool WW which is packed tightly in a
perforated nickel silver case. The air space C which
surrounds this case serves to distribute the liquid
during the process of charging, and to collect the
evaporated air. The latter passes through a pipe G
into the space E, which is loosely packed with asbestos.
From the upper side of E the gas flows into a metal
warming-pipe H, and thence through the tubular
collar A to the breathing-bag. During inhalation, air
is drawn both from the bag and the purifier through
the valve V;. The exhaled air passes through the
valve V, to the purifier Q. where the carbon dioxide
is removed by caustic soda, and thence through valves
V, and V; back to the mouthpiece. The space E, in

1 Department of Scientific and Industrial Research: Advisory Council.
Third and Final Report of the Mine Rescue Apparatus Research Committee.
Pp. vi432. (London: H.M. Stationery Office, 1924.) 1s. net.
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addition to serving as an outlet for the evaporated
air, impedes and to a limited degree regulates the flow
of heat into the interior of the pack, and consequently
controls the rate of evaporation. Immediately after
charging the pack, the volume of cold air circulating
in E, owing to the low specific heat of the liquid air,
is very considerable, and consequently its insulating
effect is a maximum. This results, at this stage, in
a reduction in the amount of heat entering the inner
chamber of the pack, and in a tendency to effect a
diminution in the ebullition of gas, while towards the
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Reproduczd, by permission of the

FiG. 1.—Brown and Mills aerophor.
Controller of H. M. Stationery Office, from the Third and Final Report
of the Mine Rescue Apparatus Research Committee.

4

end of a “run,” when the evaporation is flagging, it
is stimulated by an increase in the amount of heat
across that space. In spite of this automatic means
of regulation the discharge is variable, being approxi-
mately 3o litres per minute just after charging, and
falling off to 8 litres per minute at the end of the two
hours’ period. An important feature of the appliance
is the valve V,, which prevents the excess of air delivered
from the pack during the first part of a run flowing
in a reversed direction through the purifier, and thereby
rendering the caustic soda comparatively inert by
cooling. The pressure of the air in the breathing
circuit is controlled by the relief valve R, which is set
to operate at a pressure of about 18 1b. per square foot.
The total weight of the apparatus, including the
approved charge of 5% lb. of liquid air and 2 lb. of
absorbent, is about 40 1b.
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The chief advantage claimed for the aerophor, and
one that is recognised by the Research Committee,

flasks, each containing 5o lb. of air, were carried in a
heavy motor ambulance for a distance of 7-6 miles
over good roads. The first container,
which was placed on the floor of the
car, lost 7 oz., whilst the second vessel,
which was provided with trunnions
carried in spring-mounted bearings,
lost 14 oz. This unexpected result was
due to the violent swinging of the vessel
on its trunnions by the movement of
the car, causing rapid ebullition of the
air and frequent spurting of the liquid
from the neck. As a result of this test
the gimbal method of support has been
entirely superseded by the simple steel
cradle (Fig. 2), a form of stand which
is giving remarkably efficient service.
Storage flasks or containers form so
essential a part of the equipment of
liquid-air rescue stations that the Mines
Rescue Research Committee is perfectly
justified in devoting considerable space
to them in its final Report.

The liquid air containers (Fig. 3)
are similar in every respect to a

FiG. 2.—Steel cradles for the transport of containers. Reproduced, by permission of the
Controller of H. M. Stationery Office, from the Third and Final Report of the Mine Rescue

Apparatus Research Committee.

is its great simplicity in use. Compressed air appli-
ances necessitate frequent adjustments, and occasional
readings are required to be taken of the pressure-
gauge. These are not necessary with the aerophor
type of apparatus, and in consequence the wearer is
free to devote the whole of his attention to the work
in hand. Another obvious advantage is the con-
tinuous reduction in the load to be carried when in
use, due to the ebullition of the charge.

All existing forms of liquid-air apparatus, with the
exception of that designed by Mr. G. A. Griffiths, have
one defect in common, namely, the evaporation of
the liquid air when the apparatus is not being used.
The chief obstacles, however, that militate against
the general adoption of liquid air for mine rescue
work are connected not so much with the apparatus
as with the manufacture, storage, and transport of
the liquid. As pointed out in the Report, the manu-
facturing plant, which is costly, requires skilled atten-
tion, and has to be run at intervals to make good the
loss by evaporation in the reserve of liquid kept in
storage flasks. These flasks, although giving little
trouble during normal use at the rescue stations, are
so delicately constructed that they require very
careful handling when being transported at the surface
or underground.

The movements of the flasks during a rail or road
journey must of necessity increase the rate of evapora-
tion of the liquid air. Experiments, including those
which have been carried out under the auspices of
the Research Committee by Dr. Briggs and Mr. G. L.
Brown, show that under ordinary conditions the loss
by evaporation during transport is nearly twice the
loss that occurs when the flasks are stationary. With
the view of determining the most efficient means of
supporting liquid air flasks during transport, two
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“ thermos ” flask, except that they
are made of brass or copper instead
of glass, and that a small quantity
of specially prepared charcoal is in-
serted in the vacuum space between the inner and
outer vessels. Both vessels are constructed of two
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F1G. 3.—German so-lb. liquid air container. Reproduced, by permission
of the Controller of H.M. Stationery Office, from the Third and Final
Report of the Mine Rescue Apparatus Research Committee.

hemispherical pressings, joined together by a soft
solder, the two necks C and D being soldered to a
plug E of solid drawn brass. A conical collar is fixed
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around the base of the neck for additional support.
The air from the vacuum space is extracted through
a lead tube G of about }-in. bore. When evacuation
is complete this lead is pressed flat, and is then burned
off with a small Bunsen flame. The lead seal is pro-
tected by a cup-shaped cap filled with wax or bitumen.
The surfaces of the globes which face each other across
the vacuum space are very highly polished to reduce
the transmission of heat by radiation to the liquid air.

The charcoal maintains the vacuum by absorbing
the gas that leaks into the vacuous envelope through
the porous metals. The remarkable absorptive power
of charcoal at low temperatures, discovered by Sir
James Dewar in 19os, has made possible the use of
metallic vacuum flasks and is contributing most to
the rapid expansion that is now taking place in the
application of liquid air and oxygen for industrial
and scientific purposes. Major Lambert found from
experiments he carried out for the Oxygen Research
Committee that British palm-nut charcoal was capable
of abstracting the residual air from a vessel, which
had previously been partially exhausted, to such an
extent as to reduce the pressure from o-0575 mm. to
0:000005 MM.

If it be assumed that the pressure-reduction factor—
initial pressure/final pressure—is directly proportional
to the amount of adsorbent used, then with the usual
charge of 200 gm. of charcoal in a 50 lb. metal
container, an initial pressure of o-x mm. in the vacuum
space will be reduced to a final pressure approaching
0-000002 mm., at the temperature of liquid air. At
this exceedingly low pressure the loss of heat by con-
duction across the vacuum space is negligible in com-
parison with the loss by radiation. For this reason it is

not necessary to reduce the pressure in the envelope of a
Dewar metal flask to the very low value required with
the glass flask in the preliminary operation of pumping.

In order to determine the decay of the vacua of
Dewar metal flasks, Dr. Briggs, a member of the
Research Committee, has conducted a series of valuable
experiments on 3-litre flasks. The apparatus used
enabled the outer wall of a vessel to be punctured,
the pressure inside the envelope to be measured, and
the puncture sealed without damaging the flask or
destroying the vacuum. These experiments showed
the average rate of decay of the vacuum to be about
o-orr mm. per month. This slight, though continuous,
deterioration of the vacuum, due to leakage of air
through the excessively minute pores of the metal,
necessitates periodical re-evacuation of the envelope,
an operation which is performed at certain- English
rescue stations by the simple hand-driven Geryk pump.

Very interesting particulars concerning the cost of
making liquid air have been supplied to the Research
Committee by the chief English liquid-air stations.
At Station A the 1o-years-old plant was run for 477
hours, during which time 8705 lb. of liquid air was
produced with a power consumption of o-78 k.w.h.
per 1Ib. The cost, including power, repairs, chemicals,
oil and water, but not including depreciation, establish-
ment charges and labour, was 14:64. per 1b. At
Station B, 8837 1b. was made in 440 hours with a
power consumption of 1-17 k.w.h. per Ib. The cost,
including power, repairs, chemicals, oil and water,
was 2-7d. per lb. Depreciation on the plant at 1o
per cent. per year amounted to 4-3d., and establish-
ment charges to 4-2d. per lb., giving a total cost of
11-2d. per lb.

Obituary.

Dr. S. H. C. MarTIN, F.R.S.

IDNEY MARTIN, the second son of the late John
Ewers Martin, was born in Jamaica in 1860, and
he entered University College, London, in 1876, where
he was a fellow-student and contemporary with Victor
Horsley, Halliburton, and Frederick Mott. At this
time many medical students at University College
laid a sure foundation for their subsequent medical
studies by following an extended course of instruction
in biology, chemistry and physics, and Martin was
one of these. He took his degree in science at the
University of London in 1878, being especially attracted
to biology, largely owing to the stimulating influence
of that inspiring teacher, Sir E. Ray Lankester. After-
wards, during his medical studies, he came under the
mfluence of the late Sir John Burdon Sanderson,
then Jodrell professor of physiology, who was not only
a physiologist but also an experimental pathologist.
After graduating in medicine in 1883, Martin began
working, at the instigation of Burdon Sanderson, as
an investigator in the Jodrell Laboratory, then under
the control of Prof. Schifer, who had succeeded
Sanderson on the latter’s appointment to the chair
of physiology at Oxford. This period of the early
’eighties was one of great activity in physiology and
pathology in Great Britain, and Martin devoted him-
self to what was then a new field, namely, the investiga-
tion of the chemical side of vital processes, and more
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especially to an inquiry into the nature of the so-called
toxic proteids. At this time the number of workers
in this branch of knowledge was extremely limited,
especially in Great Britain, and Martin carried out a
series of researches not only on abrine and ricine
but also during a number of years on the wider question
of the nature and mode of action of the toxic substances
elaborated by the activity of micro-organisms in
infective diseases, more especially diphtheria, tetanus
and enteric fever. He developed this subject in a
long series of investigations recorded in his Goulstonian
and Croonian lectures delivered before the College of
Physicians in 1892 and 1898.

Although Martin’s main work as an inyestigator
was in the domain of chemical pathology, and he was
one of the earliest workers in Great Britain on this
subject, he was a recognised authority on pathology
and pathological questions in the widest meaning of
the terms. Thus he had an accurate and extensive
knowledge of gross morbid anatomy and was professor
of pathology at University College from 1895 to 1907
and the author of a text-book on pathology. Further,
all his work, both as an investigator and as a teacher
of pathology, was directed to the furtherance of
clinical medicine and towards increasing the power of
the physician to cope with disease, and Martin was a
practising physician throughout his career. He was a
teacher at University College and Hospital throughout
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his life, from his appointment as assistant physician
in 1891, to the time of his very sudden death whilst
in active work. In addition to the posts he held in
his old school, he had occupied numerous other appoint-
ments, as curator of the museum and pathologist to
the Middlesex Hospital, pathologist and assistant
physician to the City of London Hospital for Diseases
of the Chest, and physician to the Hospital for Con-
sumption, Brompton.

In 1895 Martin was elected F.R.S. and he served
on the council in 1919-1921. He was elected F.R.C.P.
in 1891, served on the council 19og to 1911, was censor
in 1915-1916, and gave the Lumleian lectures in 1915.
He did a considerable amount of public work and was
a member of the Royal Commission on Tuberculosis,
in the work of which he took an active part. During
the War he served on the staff of the 3rd London
General Hospital, and was a member of the Committee
of Reference that carried out important work in con-
nexion with the provision of medical officers for
service overseas. He was also a member of the
Executive Committee of the Imperial Cancer Research
Fund from its inception in 190z, and had recently been
appointed chairman in succession to Sir William Church.

Mr. F. H. Brabrey, O.M.

In Francis Herbert Bradley, who died on September
18 in a nursing home after a short illness, mainly the
result of an accident, British philosophy has lost its most
distinguished representative. Born in 1846, his life
covered a period of unexampled activity in this depart-
ment of thought, of which his may be said to have been
the central influence. Himself profoundly influenced
by Kant and Hegel, and having the advantage of the
stimulus which the earlier expounders of their philosophy,
notably Caird and Green, gave, his method and his
achievements were entirely his own, and he stands out as
one of the great line of Locke and Berkeley and Hume.

It is difficult in an obituary notice to indicate the
ground of this claim. We have heard of a poets’ poet.
Bradley was a thinkers’ thinker. He never lectured
and was under no temptation to popularise his thought.
On one occasion of controversy with a distinguished
opponent, he complained of him that he lectured instead
of writing philosophy. What gave Bradley a unique
position among his contemporaries was, in the first
place, the vigour and incisiveness with which he put an
end to old ideas, and in the second place, the splendid
lucidity of the statement, and the thoroughness in the
detailed application of the ideas which he believed had
to be put in their place.

It was thus in his ¢ Ethical Studies,” ‘ the most read-
able work on serious philosophy in English,” as it has
been called, which appeared in 1876, that Bradley gave
the coup de grice to Hedonism, and in the celebrated
chapter on ““ My Station and its Duties *’ provided the
concrete foundation on which the best ethical thought
of our time has since been content to build. Un-
fortunately, this book has long been out of print.
Bradley had the intention at one time of reprinting it
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with notes and additions, as has recently been done with.

the “ Principles of Logic,” and it is greatly to be hoped
that it will be found he had carried out part of this
intention.

The ¢ Logic,” which appeared in 1883, occupies a
similar place. On one hand, the theory which, as in
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Bain and Mill, attempted to found inference on the asso-
ciation of ideas, is subjected to annihilating criticism ;
on the other hand, for the old idea of the syllogism as
linear inference from isolated elements of identity, was
substituted the idea of continuity with the organic
system of experience as the principle of the forward
movement of thought. The fertility of Bradley’s work
in these fields is familiar to students of philosophy in
the brilliancy with which the underlying ideas of the
¢ Principles of Logic” have been applied in logic by
Bosanquet, and in psychology by Prof. G. F. Stout.

It is, however, in his last great work on ““ Appearance
and Reality ” (1893) that Bradley’s originality is most
conspicuous. As in the previous books he had waged
relentless war against abstract ideas in logic and ethics,
so here in metaphysics—or the search for ultimate
reality. The goal here is not to be found in any of the
forms (space-time, quality, soul or self) in which philo-
sophers have sought it. Even the worlds of thought
and will give us only partial aspects of the complete
experience which alone can satisfy. Taken in them-
selves they are the products of abstraction—rves rationis,
as Spinoza would have said. The ultimate reality is
something at once simpler and more complex. It is
simpler because it is something present with us all in
simple or again in exalted feeling ; it is more complex
because it must be conceived of as containing all the
subtleties of difference and relation that science and
philosophy find in it.

The dialectical form of this work, the deadly thrust
with which the claim of each category is transfixed, has
given the impression, even to philosophers, that it is
mainly destructive. It has been called the disappear-
ance of reality. What Bradley, on the contrary, was
asserting was the growing fulness of the world in which
we live as we rise from the more abstract and more
obviously inadequate and relative forms of reality, such
as space-time or matter, to the more concrete of human
personality and its life in art, morality, and religion.
Bradley was a relativist before Einstein. But his
relativism differed from Einstein’s in being universal
and in being balanced and outweighed by his sense of
the necessity of presupposing an absolute as at once the
criterion of the degree of relativity of any particular form
of reality and the source of its significance and value.

Taken along with the volume of collected articles
“ Essays on Truth and Reality ” (1914), and the notes
and “Terminal Essays” in the new edition of the
¢ Principles of Logic "’ (1922), the essential constructive-
ness of Bradley’s work is unmistakable. Butitis not by
his contribution to idealistic philosophy alone that his
influence on his generation has to be measured. It was
the clearness and uncompromisingness with which the
main principle of idealism was stated in his chief work,
that, more than any other single influence, was the
source of the violent reaction against it which marked
the end of last century and the beginning of this under
the forms of pragmatism and the new realism.  The
battle is still hot, and this is not the place to enter into
the issues that are there being fought out. When one
of the contributors to the recent volume on 