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EDUCATIONAL IDEALS.

(1) German -and English Education: A Compara-
tive Study. - By Dr. Fr. De Hovre. Pp. 108.
(London: Constable and Co., Ltd., 1917.)

. Price 2s5. 6d. net.

(2) The Permanent Values in Education. By
Kenneth Richmond, with an Introduction by
A. Clutton Brock. Pp. xxiii+136. (London:
Constable and Co., Ltd., 1917.) Price 2s. 6d.
net.

1) THE first of the above volumes, by Dr. De

Hovre, of the Higher Institute of Philo-
sophy of the University of Louvain, is a lucid
statement of what he believes to be the funda-
mental differences between the essential aims of
German and of English education, and includes a
particularly interesting discussion as to the
genesis and real significance of the much debated
term “Kultur.” He finds its basis in national-
ism—upon it, as the foundation-stone, the German
Empire has been built—in an ultra-devotion
to intellectualism divorced from morals, and in
the adoption of the formula ‘““Education to the
State, for the State, by the State.”” “Kultur,’” he
says, is the soul of Germany, “civilisation” the
soul of England, and he seeks to establish his
thesis by reference to the fruits of the respective
policies and measures of the rival nations in the
sphere of colonial enterprise, in trade, and in
social and political life, to the great disadvantage
of Germany. ‘“Humanism,” he declares, is the
vital element in English education, whilst national-
ism, intellectualism, militarism, are the three fun-
damental principles of German life and education,
summed up in the comprehensive term * Kultur.”
In short, the aim of English education is to make
“men” through the development of character,
whilst that of German education is to make * Ger-
mans ”’ subservient to the State in all the varied
activities of life, with a view to the aggrandise-
ment of Germany and the imposition of her learn-
ing, her discipline, and her organisation upon the
rest of the world.

It is admitted that the English nation has not
a strong belief in education, that what her educa-
tion lacks is a wider horizon, a deepening of in-
tellectual culture, and a more efficient - organisa-
tion, though it is firmly rooted on-the solid basis
of the freedom of the individual soul and on the
development of character as its chief purpose.
To bring about these reforms constitutes a for-
midable task, but their accomplishment is essen-
tial to the well-being of the nation, and, if realised,
‘will place England in the forefront of the civilised
nations of the world.

The author = expresses the opinion  that the
strength of English education lies in its funda-
mental principles, and its weakness in its super-
structure, whereas the opposite is the case with
Germany. It will be felt by many readers that a
too favourable view is taken of the actual state of
English education, and that German education
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has scarcely met with the full appreciation which
its great achievements deserve.

(2) Mr. Richmond’s book is devoted to a con-

sideration of the ideals which have inspired the
minds of some of the world’s greatest educators,
and is an eloquent exhortation to all those en-
gaged in the work of education to seek refresh-
ment in the thoughts and aspirations of the pro-
phets and teachers of past times, in “the wide
universalism of Comenius, the devoted humani-
tarianism of Pestalozzi, and in the practical ideal-
ism of Froebel,” in the sure hope that they will
not be disappointed. It is the aim of the author
to consider these ideals in the light of present-
day conditions and needs, and to recast them for
its service. The Jewish and Greek ideals, the
Roman and Medieval, and the Renaissance, to-
gether with the teachmgs of Milton, of Locke, of
Rousseau, and of Herbart, are discussed with the
view of brmgmg to hght those elements which
appear to be of permanent value. Referring to
the controversy now recrudescent between the
advocates of scientific and literary training, the
author suggests a synthesis such as Bacon, or
Comenius, or Herbart would have desired.
Science is to-day an activity of far wider and more
complex significance than ever it has been before,
and, in view of the inevitable struggle that lies
before us, must be' accorded its rightful place
throughout the entire sphere of educational organ-
isation, nor must the teachings of a true patriot-
ism be neglected, so as to bring about harmony not
only between class and class, but between nation
and nation.

GEOMETRY AND ANALYTICAL
MECHANICS.

(1) A Treatise on the Circle and the Sphere. By
Dr. J. L. Coolidge. Pp. 602. (Oxford: At
the Clarendon Press, 1916.) Price 21s. net.

(2) Exercices et Lecons de Mécanique Analytique.
By Prof. R. de Montessus. Pp. i+ 334. (Paris:
Gauthier-Villars et Cie, 1915.) Price 12 francs.

THE first of these is a work of great signifi-

cance, by the author of the well-known

“Non-Euclidean Geometry,” for which English

readers will be very grateful. Its title may per-

haps mislead, for it is by no means an element-
ary book; indeed, anyone who reads it con-
scientiously and follows out its manifold impli-
cations will have traversed wide fields of modern
geometry, dealing not only with circles and spheres,
but with line geometry, with hypergeometry, with
non-Euclidean geometry, and with the theory of
continuous groups. The specifically English reader
will probably find it a most interesting and stimu-
lating exercise to translate many of the results

.of the latter portion of the book into the language

of projective geometry, with which his training may

have made him more familiar; and if he thinks
that this is the form in which the theorems should

.be summarised, he will be no less grateful to

the author for his presentment. The first three

_chapters (pp.. 19-188) deal with the ‘elementary

plane geometry of the c1rc1e Apparently every-
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thing to which we are accustomed in this respect
receives masterly treatment here; even the $o-
called modern geometry of the triangle is handled
with a detail which to many readers will seem
excessive. The author’s notation for anOIes and
segments is, however, in the reviewer’s ‘opinion,
needlessly tiresome.

The sphere receives a similar elementary treat-
ment of less extent in chaps. v. and vi. (pp.
226-82). Chap. iv., with the title, “ On the Tetra-
cyclic Plane,”” introduces a method of present-
ment, followed also from chap. vii. to the end,
about which opinions may well differ. The book on
the whole has such value that criticism is a form
" of praise, and we shall express our opinion freely.
We think the author might have introduced his
chapter on the tetracyclic plane, say, by a brief
account of Clifford’s projection of the plane sections
of an ellipsoid from an umbilicus : when the plane
of projection is the tangent plane at the opposite
umbilicus, actual circles are obtained, and two of
these cut at right angles when the corresponding
plane sections of the ellipsoid are in conjugate
planes. If this were too elementary, he could,
even then without introducing the co-ordinates in
the first paragraph have defined quasi-circles as
projections on to an arbitrary plane of plane sec-
tions of a quadric taken from an arbitrary point of
the quadric. This would give at once the geo-
metrical meaning of the tetracyclic co-ordinates.
The projection of the intersection of the funda-
mental quadric with another quadric is then obvi-
ously a quartic curve with two nodes; there seems
no great gain in calling such a curvea cyclic. The
tangent planes of the cones containing the curve
of intersection of the two quadrics intersect the
fundamental quadric in curves projecting into the
four systems of generating circles of the cyclic,
and it is easily seen that the centres of the circles
of one generation lie on a conic. All this seems
clearer without the co-ordinates. And it is curious
that a writer on non-Euclidean geometry should
not recognise that the admirable theorem quoted
from Jessop (p. 212), in regard to the angles be-
tween generating circles of different generations,
is a generalisation of an old friend, relating to the
difference of the distances of a variable point of
the focal hyperbola of a system of confocal quad-
rics from two fixed points of the focal ellipse, the
absolute being one of the confocal quadrics.

Similar remarks apply to chap. vii.,, on
pentaspherical space, and chap.
circles in space; we think the projective geometry,
of which these are translations, should be brought
forward first and made more fundamental. The
reader, after he has had the pleasure of turning the
author’s theorems back into projective geometry,
will, we ‘think, summarise them as such. The
author recognises that the famous pentacycle of
Stephanos is no more than a nearly obvious
theorem for lines in four dimensions; he refers to
Segre’s cubic variety in four drmensmns (p- 506),
and there may be a real gain in calling it a cubic
complex of spheres. It certainly is very interesting
to have the theorems for spheres which he states;
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but we think a greater 1n51stence on the projective
geometry should have preceded his treatment,
especially as a large part of the theory can be ob-
tained without the explicit use of co-ordinates.

Some minor remarks may be added. There are
occasional misprints; on p. 284 there are three
(lines 1, 5, and 15 from the bottom.) The definitions
of the many technical terms are not given sufficient
prominence; if one forgets the meaning of such
a term, it is in some cases a matter of hunting to
find it again. On p. 351 the author refers to his
impression that Cayley spoke of the sign of the
radius of a crrcle, one place where this is so at
least is in the *“ Collected Papers,”’ vol. ii., p. 140.
The reference to Weitzenbdéck in the footnote
on p. 485 is obscure; the p. 2574 refers to the
Wiener Sitzungsberichte referred to in the foot-
note on p. 484.

To use a phrase often employed by the author,
these minute criticisms, it is seen, are not trans-
finite in number. Copying again the concluding
phrase of what is a very gracious preface, which
all Englishmen will be glad to read, the reviewer
would like his last word, as was his first, to be
one of gratitude to the author. His book is a
noble addition to the geometrical literature in the
English language, and must have a great influence
on the prosecution of the study in all countries
where English is read.

(2) This is a collection of elementary examples,
in which the details of calculation are given at
length, for the most part solved by Lagrange’s
equations.  Pp. 1-109 are occupied with com-
putations of centres of gravity, attractions and
potential, and moments of inertia. Then one page
is given to expounding the principle of virtual
work, and one to D’Alembert’s principle; after
this the equations of Lagrange are briefly obtained.
Chap. v. (p. 121) begins with an example dis-
cussing the motion of a sphere on the surface
of a smooth cylinder (not in two dimensions), in
which it is assumed, without previous discussion,
that the motion of the centre is independent of
rotation. Pp. 262-—323. are occupied with an
arithmetical discussion of the introductory formule
of the theory of elliptic functions, but without any
application to statical or dynamical problems.
Throughout the volume the computations are
arranged in a brief, businesslike way, and the dia-
grams are clear and numerous. As a working
class-book, in the hands of a competent teacher
concerned mainly in’ teaching the.art of solving

concrete examples, the book miglit be of great use.

4 4 TEXT-BOOK OX $ENETICS.
Genetics and Eugenics: A Tékt-book for Students
of Biology and a Reference Book for Animal
and Plant Breeders. By Prof. W. E.: Castle.
Pp. vi+353. (Cambridge, Mass.: Harvard
University Press; London: Oxford University
.aggess, 1916.) . Price 2 dollars net.

INCE the beginning of the present century,
when genetic research passed from the pro-
vince of the amateur to that of the professional,
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Prof. Castle has been recognised as one of the
most active workers on these lines. A book
embodying -his. outlook after years of teaching
and research is sure of a welcome from all who
are interested in these matters.{ The volume is
evidently designed more especially for the uni-
versity -student. It falls roughly into three
sections : an introductory portion dealing with
theories of evolution and what may be termed pre-
Mendelian genetics, a main part treating of con-
temporary genetic work, and a final section on
human heredity and eugenics. {Lhe amount of
ground covered involves a condensed  treatment
of many important questions, and though this
need not be a drawback to the student whose
reading is supplemented by lectures, it makes it
rather a difficult book for the average reader.
The author has approached the subject almost
entirely from the zoological side, and, for a book

- of the sort, devotes an unusual amount of space

to the inheritance of characters in domesticated
animals. This part of the work is freely illus-
trated by photographs which have generally been
well reproduced. But in some cases, as in Fig. 53,
an attempt has been made to indicate colour differ-
ences in black and white, and the result is not
happy. ;

Though the space devoted to plants is avowedly
brief, the omission of any adequate account of
the remarkable phenomena exhibited by plant
chimatras must be regarded as a shortcoming, for
it may well be that the principles here involved
will turn out eventually to be of much wider
application than appears at present. Some of the
statements in this section are open to criticism by
the botanist, as, for example, that which records

doubling in the poppy as recessive to single. The
reverse is true of Meconopsis.
In connection with sex-determination more

attention might have been paid to the phenomena
associated with gynandromorphs. The extra-
ordinarily interesting and suggestive work of
Goldschmidt is not even mentioned.

The best part of the book is that dealing with
the effect of selection and the constancy of here-
ditary factors. From extensive experimentson the
inheritance of white markings in rats, Prof. Castle
has come to the conclusion that the hereditary
factors upon which pattern depends may undergo
alteration on crossing, thereby becoming either
more or less potent in bringing about their
peculiar reaction. Plus and minus variants are
thus produced which may be isolated by selection.
He speaks of the process as one of “contamina-
tion,”” though it is not altogether clear how he
supposes it to be brought about. His ideas have
been  subjected to :severe criticism in America,
where many geneticists prefer to exolain these
phenomena on the hypothesis of multiple factors
or of specific modifiers. It is clear that we do
not- yet understand this type of inheritance, and
Prof. Castle’s presentation of his case deserves
‘most careful consideration.

The: treatment of ‘eugenics is - eminently saneJ\
and most people will probably agree with the
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Life and Habit.

conclusion that “we should extend our knowledge
as rapidly as possible, but not legislate until we
are very sure of our grouud.”’

An excellent feature is an appendix contalmng
a translation of Mendel’s paper, which ought to
be carefully digested by every student. A" fairly
full bibliography concludes the work. This might
well be revised in a later edition to include all
references to papers mentioned in the text. On
p- 208 alone, for example, there are three such
references which are not to be found in the biblio- *

graphy.

OUR BOOKSHELF.

By Samuel Butler. New edi-
tion, with author’s addenda. Pp. x+310.
(London: A. C. Fifield, 1917.) Price 5s. net.

WE were a little afraid to read * Life and Habit ”
again ‘after a quarter of a century, lest all the
magic might have gone. Perhaps some of it has,
for we found tediousness in the criticisms of
Darwin—e.g. in that culminating on p. 260 with
the conclusion that a certain sentence from the
“Origin of - Species” ‘‘does mnot contain, or at
any rate convey, any clear or definite idea at all.”
Butler was sometimes too much preoccupied with
his own views; in this case the meaning of
Darwin’s - sentence seems no conundrum. But
the old charm is still in the book—the good
humour, the epigrams, the dividing sword, the
sincerity, the insight. The new edition seems to
differ from that of 1877 only in including four
short addenda found among the author’s papers.
The first and second are biologically interesting;
the fourth strikes one as a lapse of good taste
which should have been left to blush unseen.

That Butler’s genius gave him insight into evolu-
tion problems has been generally, though tardily,
recognised. What were the convictions that led
him to react so violently from Darwinism? ‘The
first was that ““there is in every impregnate ovum
a bond-file memory,” more than a system of
characteristic chemical processes occurring in a
characteristic colloidal substratum. By memory
he did not mean necessarily conscious memory.
The second was that he could not bring himself
to believe that the raw materials of evolution,
variations to wit, arose by chance, “blind” and
“unintelligent.”  The third was that when a
living creature does samething’ often; the fre-
quently repeated experience must affect the germ-
cells and have results enregistered in them. It is
strange that so ingenious a mind never really
understood the subtlety of natural selection, the
way in which it sifts directively, not randomly,
its consistent reference to the established . web of
life, and its progressive character. . J.A.T.

Compressed Air Practice in Mining. By David
Penman. Pp. vii+221. (London: Charles
Griffin and Co., Ltd., 1916.) Price 5s. net.

Tue first two chapters of this book,-dealing. with
the theory of air compression and subsequent ex-
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pansion, together with the efficiencies of each
conversion of energy, are very good, as is also the
short third chapter on indicator diagrams. In
the fourth chapter, on air-compressors, exception
may- perhaps be taken that reciprocating air-
compressors have been described under the names
of firms which make them, rather than under
headings derived from  differences of design,
though, otherwise, the description of these com-
pressors is good, as is also that of the turbo-
compressors in chap. v. In the sixth chapter,
devoted to the transmission of compressed air,
there is but little discussion of the principles of
loss of pressure by friction, . the author in this
matter relying on Peele’s well-known book.
Coming, in the eighth chapter, to the machines
making wuse of compressed air, coal-cutting
machines first receive attention, and the principal
machines employed in Great Britain are described.
The description of , rock-drills in chap.” x. is
accomplished chiefly under the names of firms
making these drills; which is not an interesting
procedure from a technical point of view. Men-
tion is made of the use of compressed air in haul-
age and conveying, while in the twelfth and final
chapter the transmission of power by compressed
air is compared with that by electricity. In this
it is stated that the cost of generating compressed
air compares favourably with that of generating
electricity, a statement with which few will agree.

The book in its later parts is disappointing and
does not bear out the promise of its early chap-
ters, so that, altogether, it does not do justice to
its title. ~ Within these limitations, it is, how-
ever, clearly written, while the assistance in
elucidation which a number of worked problems
give is a commendable feature.

Bill’s School and Mine. A Collection of Essays
on Education. By W. S. Franklin. Second
edition. Pp. 102. (South Bethlehem, Penn-
sylvania: Frankliny, MacNutt, and Charles,
1917.) Price 1 dollar. ; 3

Tue new edition of Prof. Franklin’s brightly
written essays, with their advocacy of education
in the “Land of Out-of-Doors ” and of the claims
of sensible science to a prominent place in school
curricula, is enriched by a new essay on “ Educa-
tion after the War.”” In this paper he deals
effectively with the unfriendliness towards science
teaching prevalent in certain influential circles.
Science, he urges, is finding out and learning
how,. whereas most people think of it only in
terms of its material results. To quote Prof.
Franklin: “It is now as much a mistake to
oppose the fullest and widest possible develop-
ment of Finding Out and Learning How as it
was years ago to oppose labour-saving
machinery; only it is quite: necessary to make
readjustments for the conservation. of character
and morals—and physique! Indeed, this neces-
.sity has shown itself’ most distinctly "in our re-
luctance to make just such readjustments among
thoSe whose. labour has " been so wonderfully
“saved ’ by machinery !’ ; ;
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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, or to correspond with
the writers of, rejected manuscripts intended for
this or any other part of NATURE.. No wunotice is
taken of anonymous communications.]

Flat-foot in Young Women.

Tuis deformity is exceedingly’ common among the
young women of our nation, and it is not fox lack
of opportunity that it is studied so little. The present
fashion of short skirts presents to us now an excep-
tional chance of finding out the extent of this evil
If the short skirt e destined to be permanent, it will
be unique among the numerous fashions of women.
The chance is here and now, and may not return.

Among certain negro races flat-foot appears to be
normal; “and in them perhaps it is dan adaptation and
a feature of their evolution. . It is mot so among us,
and cannot be classed among the variations which
are studied by biometricians.

Impressed by the sight of so many flat feet which
young women are exhibiting below their short skirts,
I made an observation of 355 persons of about the
age of fifteen to forty-five, and noted the proportion
of flat feet to normal ankles and feet, and I found 251
with definite signs of this defect. This represents d
serious disability in this group for active life in the
strenuous days to come, all the more because the
persons noted belonged to the more favoured classes,
living in a large and prosperous town. In addition to
these, I noted about 200 more cases, which can on]y
be classed as ““borderland cases,” and further investi-
gation convinces- me that there are more than 70 per
cent. of our younger women and. girls thus hindered
from full locomotive and mental activity.

There are two main reasons why this deformity is
important—first, that it is ugly and produces an un-
gainly gait; secondly, that walking and standing are
rendered painful by it, and therefore unduly exhausting
to the nervous system. I venture to say that if the
attention of Mr. Fisher and the Board of Education
were directed to Prof. Keith’s valuable booklet, ‘‘ The
Human Body,” they would not be long in doubt that
flat-foot in girls is a pressing matter for them to
consider,'while they can. Prof. Keith points out that
in all joints, except the knee-joint, the benes are kept
in apposition by muscles and not by ligaments, that
the arch of the foot is maintained by the steady and
continuous reflex ‘action of muscles, that the act of
standing is an extremely complex act involving many
muscles, and that all the time messages are passing
from these to the centres in the spinal cord, from
which other messages are being issued to co-ordinate
the muscles in their action—a state of things well
calculated to add much to the exhaustion of nervous
centres when carried on with broken-down arches of
the feet. ¢

The series of cases I have described here is too
small for any generalisation, but it is worthy of the
notice of education authorities and their expert ad-
visers. It is not a matter for.investigation onmly by
medical men. They are chiefly called upon to treat
the deformity. when it has come to a painful and
gross form, and the clinical method of examination,
with the foot raised, or even observation of the bare
foot in standing, is not enough for the dlscovery of
the slighter degrees of it. It needs to be observed
from :behind when the person is walking, so'that the
full degree of working defect may be: known.

®
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I submit that this is a matter for early attention,
and for a system of remedial foot-drill in schools for
oulx\-dgrowing children. M.D., F.R.S.E.

ay I.

Classical Education and Modern Needs.

A RrReviEw by Mr. H. G. Wells in NaTURE of
April 19 contains the following words: *“This claim
is pressed even more impudently by. Mr. Livingstone
in his recent ‘ Defence of Classical Education.” He
insists that all our sons are to be muddled about with
by the teachers of Greek up to at least the opening
of the university stage.”

This is a complete misrepresentation of my views,
the more gratuitous because in several passages I
insist on the importance of mot teaching Greek and
Latin to those boys who are unsuited for them—e.g.
~on p. 241: “It ought to be a first aim . . . to avoid

diverting boys with mechanical or scientific tastes, who
have no aptitude for linguistics, into studies that will
be barren for them.” (The context shows that the
studies referred to are Latin and Greek.)

With regard to the present system of ‘‘compulsory
Greek,” after pointing out that it was an undesirable
system, maintained on the ground that without it
Greek teaching would, in present circumstances,
disappear *in many important educational areas, I
remarked that ‘it would be possible, almost without
opposition,” to abolish it. if such facilities were pro-
vided for the study of Greek as would put it within
the reach of all boys in secondary schools who wished
to learn it. This does not seem to me an impudent
claim; it would be easy to satisfy; and I imagine that
no one would take exception to it.

v R. W. Li1VINGSTONE.

Corpus Christi College, Oxford,

April 23.

MR. LivINGSTONE's letter is satisfactory, so far as
it goes, in promising to spare such boys as are un-
worthy of classical blessings, but I think many of the
readers of NATURE will see in its phrasing just that
implicit claim to monopolise the best of the boys for
the classical side of which I complain. We do not
want the imbeciles, the calculating boys, the creatures
all hands and no head, and so forth, for the modern
side. We want boys for scientific work who may be
not “‘unsuited,” but eminently suited for Greek and
Latin, in order that they may do something better
and more important. I write with some personal ex-
perience in this matter. I am very much concerned
in the welfare.of two boys who have a great ‘‘aptitude
for linguisties,”” and would make excellent classical
scholars. I think I can do better with them-than that,
and that they can serve the world better with a
different education. In each case I have had to in-
terfere because they were being ‘“ muddled about with "
by the classical side masters, and have got Russian
substituted for the futile beginnings of Greek. The
fact remains that Mr. Livingstone does, under existing
conditions, wish to retain compulsory Greek.

H. G. WELLs.

The Frequency of Snow in London.

In Narure of May 3 Mr. L. C. W. Bonacina directs
attention to the number of days on which snow was
observed respectively at Wandsworth . Common and
in the neighbourhood of Hampstead during the early
months of 1917. Incidentally he expresses some doubt

as to the accuracy of the -Wandsworth' Commnion |

observations.
NO. 2480, VOL. 99]

That it is possible for considerable variations in
weather to exist over the hundred square miles or so
of territory comprised within the metropolitan area is
a fact I had hitherto regarded as within the limits
of “common = knowledge. The variations observed
during the recent winter months are clearly indicated
in the following table, which has been compiled mainly
from information given in the Monthly Weather Re-
port of the Meteorological Office. The table shows
for eight stations situated in and around London the
number of days upon which snow or sleet was observed
during ‘each of the five months November, 1916, to
March, 1917. The results for April are not yet avail-
able. For purposes of comparison I have also. in-
serted in the table the records made at Wandsworth
Common and at Mr. Bonacina’s station, which may,-
I suppose, be assumed .to be at Parliament Hill.
Mean results for the whole of the ten stations are
given at the foot of the table.

Days with Snow or Sleet, November, 1916—March;

1917.
Total
Station Nov. Dec. Jan. Feb. March! forthe
5 months

Camden Square ... 1 3 7 3 13 27
Enfield ST P LI (o il 8, 2e
Greenwichi  (Royal

Observatory) MRS | % ub 5 I2 39
Hampstead (Parlia- %
- ment Hill) R R T | 11 39
Hampstead * (Reser-

Voir) ; S Foi 19 6 13 48
Richmond (Kew

Observatory) 2 3. 98 4 10;:- 34
South  Kensington i :

(Meteorological

Office) ... i 2 10 5 gt o8
Tottenham ... I I 7R v 19
Wandsworth  Com-

mon RO 3 T 3 10 29
Westminster Har'e 2 x4 3 T4 3%
Mean of the ten

stations' ‘... ... 1§ 32 129 39 103 318

The table shows, in the first place, that the number
of days upon which snow was observed at Wandsworth
Common was in fair accordance with the mean
results for the whole of the ten London stations. The
total number in the five months was, it is true, some-
what smaller, but was at the same time in excess of
that recorded at four of the ten stations, viz. Camden
Square, Enfield, South Kensington, and Tottenham,
The greatest divergence between the Wandsworth
Common and the mean results was in January. The
number of days with snow was then much smaller
than at the two Hampstead stations, and was appre-
ciably smaller than at Greenwich, Richmond, or West-
minster. It was, however, larger than at the other
four stations already quoted, so that if we begin to
doubt the accuracy of the Wandsworth Common ob-
servations we must not stop there. We must question
also the records made at important official stations,
such as Camden Square and South Kensington.

The local variations which may exist in regard to
such an element as snow (much of which came last
winter in the form of fleeting showers) is clearly shown
by the fact that while the total number of falls at Par-
liament Hill in the five months agreed precisely with
the Greenwich record, it was appreciably smaller than
at Hampstead Reservoir, little more than a stone’s-
throw away. FrEDK. ].  BrRODIE.

30 Loxley Road, Wandsworth Common, S.W.
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WirtH reference to the recent correspondence in the
columns of NATURE upon the frequency of snowfall in
London during the past winter, it may be of interest
to state that at the Hampstead *Scientific Society’s
observatory at the extreme summit of Hampstead Heath
(453 ft.) some form of snow or sleet was recorded on
as many as sixty-one days, nineteen of these being in
January, and thirteen both in March and in April.

In this country most of our snow comes with winds
from N, and N.E., and hence it need scarcely seem
a matter for wonder that a place, such as Hamp-
stead, situated to the north of the artificially heated
metropolitan zone, should sometimes receive in the
form of snow or sleet precipitation which reaches the
southern suburbs as rain. Apart from the difference
in height, the heating of the north or north-east cur-
rent in its traverse over the city would account for the
discrepancy mentioned by Mr. Bonacina.

This is, to my mind, a more probable explana-
tion than that the observer at Wandsworth Common,
who has assisted with distinction in the upbringing of
modern meteorology almost since its birth, could fail
to recognise snow or sleet, in whatever form it may
have fallen. E. L. HAWKE.

May 3.

A canvas-attackirig Fungus.

So many inquiries have been made from strangely
diverse sources, especially since the outbreak of war,
concerning black spots which appear on bell-tents,
sails, aeroplane and airship fabrics, etc., that it
seemed desirable to write the present note principally
to direct attention to a paper by F. Guéguen in
Comptes rendus, vol. clix. (1914), p. 781, ** Sur l'altéra-
tion dite ‘piqlre’ des toiles de tente et des toiles a
voile.”” The spots are caused by fungi which damage
the fabric, so that after some months it is easily torn.
The fungus hypha grow on the surface of the fabric,
between the fibres and within the lumen of the fibres.
Guéguen found that the fungi principally concerned
were the Pyrenomycetes, Pleospora infectoria and P.
herbarum, especially the former. These Ascomycetes
are also found in their conidial states, Alternaria
tenuis and Macrosporium commune, and other Muce-
dineae, Rhinocladium, Helminthosporium, etc., are
often associated with them. According to Guéguen,
the malady is scarcely ever due to accidental con-
tamination, but is caused by the development, in moist
warmth, of moulds already present in the newly manu-
factured fabric, commercial patterns of the most
diverse origin being found almost all to «contain
fungus spores. Practically all unbleached canvas is
affected, but that bleached with hypochlorites, etc.,
remains free—the glaucous colonies which are some-
times seen are due to Penicillium or Aspergillus de-
rived from the air, and almost invariably non-injurious
to the fabric. = Guéguen holds that the fungi causing
the spots are those which grow on the dead stems of
the textile plant, which are introduced amongst the
fibres at the time of retting. The thick-walled hyphz
remain in a resting state in the dry canvas, and
resume vegetative growth when external conditions
become again favourable (humidity, warm confined
air). He considers that the best method of preven-
tion would be to sterilise the tow after -retting, by
heat—steam under pressure, and then dry heat. Boil-
ing solutions of salts of chromium or copper would
also serve, applied either to the tow or the fabric. A
suitable method of rendering awnings, etc., imper-
meable would be to immerse the fabric first in a 20 per
cent, solution of soap, and then in 8 per cent. copper
sulphate, each at boiling point.
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Similar black spots are very common on paper, and
are most commonly due to Alternaria, Stachybotrys,
and’ Chztomium. - Sée (“‘Sur les moisissures causant.
l’altération du papier,” Comptes rendus, vol. clxiv.
[1917], p. 230) has investigated the variously coloured
spots damaging paper, and believes that the
causative fungi are already present in the paper-pulp,
and probably come from the straw, fibre, etc., from
which the pulp is made.

In the damaged fabrics examined by the writer the
perfect Pleospora stage has rarely been found, though
the Alternaria and Macrosporium conditions have been

frequent. Other Mucedinez, Cladosporium  spp.,
Stachybotrys, Helminthosporium. etc., were also
common. In certain cases fungi were found, how-

ever, which seem to be identical with species which
are known to occur in the soil. A large number of
fungi are active cellulose destroyers; many of these
occur only in the soil, and it seems probable that a
iarge proportion, if not most, of the cellulose destruc-
tion which goes on there is brought about by their
agency. Canvas left lying about on broken ground
would be almost certainly attacked by these cellulose
fermenters, given the suitable conditions for growth—a
very small portion of soil scattered over moistened
sterilised filter-paper gives rise to an amazing number
of fungus colonies. Although no experiments have
yet been undertaken in -connection with this sugges-
tion, it is put forward for certain more or less obvious
reasons, J. RaMsBoTTOM.
Department of Botany,
British Museum (Nat. Hist.), London, S.W.

Diffraction Phenomena in the Testing of Optical
Surfaces.

In the Philosophical Magazine for February, 1917,
Lord Rayleigh has published an investigation of the
phenomena to be expected according to the wave
theory when an optical surface is tested at the focal
plane by the well-known method due to Foucault, and
has shown that, even when nearly the whole of the
light is cut off by the advancing edge in the focal
plane, the boundaries of the aperture retain a very
marked brilliancy which is symmetrical about the
centre,

An interesting question -arises as to the manner in
which this effect (which has been shown by Lord
Rayleigh to be due to diffraction) would be modified
if the light is screened, not exactly at the focal plane,
but a little in front of, or behind, the focus. On
testing this at this laboratory it has been found that
the Rayleigh effect is still observed, but the edges of
the aperture on either side differ very markedly in
their brilliancy, one of the edges becoming several
times brighter than the other as the screen is removed
further and further from the focus. The explanation
of this asymmetry is apparently the fact that, as we
move away from the focus, the diffraction-pattern
which is screened gradually passes from the Fraunhofer
to the Fresnel class. Several series of photometric
comparisons of the brightness of the two edges have
been made at this laboratory, using a special
type of rotating sector photometer devised by C. V.
Raman (Phil. Mag., May, 1911) and constructed
by Hilger.

The full mathematical treatment of the subject and
the detailed comparisons with the experimental results
will be published in due course.

S. K. BANERjL

Indian Association for the Cultivation ‘

of Science, Calcutta, March 13.
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THE RAMSAY MEMORIAL FUND.
T the request of numerous friends and
admirers of the late Sir William Ramsay
a public meeting was held last October at
University College, London, to consider the best
means of establishing a memorial to him. The
meeting was attended by representatives of
H.M. Government, of the Allied and neutral
Powers, and of the principal scientific societies
of the United Kingdom. It was resolved,
on the motion of the Rt. Hon. Lord Gainford,
with the support of Sir J. J. Thomson, his Excel-
lency the Belgian Minister, and Mr. W. H.
Buckler, of the American Embassy, that a fund
should be raised as a memorial to Sir William
Ramsay, and that such a fund should be utilised
for  promoting chemical teaching and research
under a scheme to be approved by the

subscribers. g ’
Since then the organisation of the appeal has
been set up and is now complete. The Rt. Hon.
H. H. Asquith has consented to act as president
of the fund, whilst the vice-presidents include
the Ambassadors and Ministers of Allied and
neutral Powers, the Rt. Hon. D. Lloyd George,
the President of the Board of Education, the
President of the Royal Society, the Chancellors of
the Universities of Cambridge, Glasgow, and
London; the Rt. Hon. Lord Gainford of

Headlam, and the chairman of University College |

Committee. ~ The general committee, consisting

of the subscribers, is under the chairmanship of |
Hon. |

the Rt. Hon. Lord Rayleigh.  The Rt.

Lord Glenconner and Prof. J. N. Collie share the |
office of honorary treasurer, and Dr. Smiles is |

acting as honorary secretary.

An executive committee,
chairmanship of Sir Hugh Bell, has drawn up an
appeal, which is at present only privately issued,

but will shortly be circulated publicly. The com- |

mittee aims at obtaining a sum of 100,000l., and
whilst the final form to be taken by the memorial
will be submitted to the subscribers, and will
necessarily depend on the amount obtained, the
objects recommended are: (1) The provision of
Ramsay Research Fellowships, tenable wherever
the necessary equipment may be found; and (2)
the establishment of a Ramsay Memorial
Laboratory of Engineering Chemistry in connec-
tion with University College, London, where Sir
William Ramsay’s most important discoveries
were made during his twenty-six years’ tenure of
‘the chair of chemistry. The committee has also
in mind the inclusion of other forms of memorial,
such as the institution of a Ramsay Medal for
Chemical Research.

The committee considers that the conditions
governing the award and tenure of the fellow-
ships should be as elastic as possible. It is pro-
posed that fellows should devote their time to
investigating  either chemical or chemico-
technological problems, and, since it is further
suggested that the fellowships should be tenable
in any suitable place possessed ‘of adequate equip-

ment, it is evident that the scheme would permit

No. 2480, VOL. 99]

formed under the |

fellows to carry out their researches in the
laboratories of works. ‘Also, in the. second pro-
posal the committee shows its sense of the neces-
sity of meeting the demands of chemical industry.
Being deeply impressed. with the importance of
providing for further teaching in relation to
chemical and metallurgical industry, it proposes
to provide for young chemists who intend to
enter an industrial career a means of obtaining
adequate training in-the application of engineer-
ing principles to chemistry on a commercial scale.
t is hoped that the establishment of a school of
engineering chemistry in connection with a uni-
versity will not only be to the mutual benefit of
chemical industry and the chemists in its service, -
but will also promote the closer relations between
industry and the schools of chemistry. In view
of the importance of these objects, the committee
is confident that the amount necessary to carry

| its proposals into effect will be obtained.

The sum already obtained by the private efforts
of Sir William Ramsay’s friends and from their
own generosity amounts to about 13,500l. This
includes the munificent donation of zo000l. from
Messrs. Brunner, Mond, Ltd.; 1000l. each from
the Rt. Hon. Lord Glenconner, Sir Hugh Bell,
Sir Ralph C. Forster, Sir Robert Hadfield, Mr.
Robert Mond, and Mr. Hugh Brunel Noble; and
zool. each from the president of the British
Science Guild and Miss Lilias Noble.

INDUSTRIAL RESEARCH IN CANADA.

THE subject of industrial research in Canada
is discussed in an interesting manner by
Prof.. J. C. McLennan, of Toronto University, in
a presidential address to the members of the Royal
Canadian Institute. In the address, publicity is
given to several striking examples of the general
indifference to scientific research, and among them
is one which shows that Canada has not been in
advance of the Mother Country in this respect.
A department of the Government got interested
in some way in the possible discovery of radium-
bearing minerals in Canada, but the steps these
officials took to find them showed that they were

in complete ignorance of the work that had been

done in their own universities in connection with
radio-activity, although this work had gained for
its authors a world-wide reputation in scientific
circles.

Prof. McLennan makes a strong plea for the
conservation and development of the natural re-
sources of Canada. He tells us that a large per-
centage of the electrical power produced on the
Canadian side of the Niagara River is being used
to further the industries of their neighbours on
the south, and he pleads for more energy and
enterprise in the use of electrical power on the
Canadian side. It is gratifying to learn that he
is pleased with the work of Government depart-
ments in promoting the agricultural prosperity of
Canada, but he thinks that much remains to be
done in applying electrical power to agriculture,
in the more extensive use of fertilisers, in ameli-
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orating the conditions of farm life, improving
roads, and increasing the facilities for education.
Prof. McLennan discusses at length the methods
that may be used to apply scientific research to
Canadian industries. We gather from his remarks
that the difficulties which have to be overcome in
Canada are to a large extent the same as in the
United Kingdom. It will be necessary for the
firms in each industry to combine for purposes of
research, and Prof. McLennan thinks that this will
lead to the creation of great trusts, as in the
United States, a result which, in his opinion, need
not be an economic evil if due precautions are
taken for the protection of the interests of labour
and of the consumer. Itscarcely follows, we think,
that co-operation in research need lead to the
formation of trusts. If the research work under-
taken in common does not deal with matters of
detail, the firms can surely retain their individuality
and supplement the State-aided research by good
scientific organisation of their own.

An important point discussed in the address is
the part that the universities can take in industrial
research. Prof. McLennan is anxious to see the
universities take a prominent place in the work,
but he expresses a strong opinion that research
work of a secret nature or for the advantage of
individual firms should not be encouraged in
university laboratories. Nothing must be allowed
to interfere with the training of the research
worker in the university.

In addition to the university laboratories and
those established for research in connection with
special industries, the author points out the need
for others in which work of a testing and standard-
ising type would be done. He also thinks that
the Royal Canadian Institute might find a special
field of useful work if it aimed at providing
laboratories of the type found at the Mellon In-
stitute at. Pittsburgh, where individual manufac-
turers could have problems of a private and ex-
clusive nature dealt with at their own cost.

Prof. McLennan touches on suth subjects as
banking, protection, and housing problems. He
tells us that it is comparatively easy in Canada
for railroads, electric development companies, steel
corporations, milling and other large and poli-
tically powerful interests to have very large ad-
vances made to them by the banks under legislative
or  Governmental guarantees, but it is not easy
for certain vital or “key” industries to get the
support they need. He agrees that the policy of
Protectlon is both desirable and necessary, but he
wishes to see it applied first of all to those indus-
tries which are basic and of vital importance to
the community rather than to those, for example,
which have to do with the preparation of food-

stuffs and clothing. He thinks the time has come |

for a scientific revision of Canadian tariffs. He
looks forward to the development of western
Ontario, and especially the Niagara peninsula,
into a region of great industrial activity, and he
pleads that care be taken in advance to avoid in
this district the wretched housing conditions which
prevail in some manufacturmg centres in the Old
Country.
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The June, 1916, issue of the Journal of the
British Science Guild contains a report by Prof.
Barnes, of McGill University, on the work of the
Canadian‘Branch of the Guild. It is clear from
this report that the Guild has taken a leading
part in Canada, as at home, in concentrating atten-
tion on the necessity of organising scientific and
industrial research, and the Canadian Govern-
ment has now taken up the work on lines some-
what similar to those adopted by the Home
Government.

Among the subjects considered by the Canadian
Branch of the British Science Guild is that of
science teaching in schools, and opinion appears
to be divided on the relative values of physics,
chemistry, and botany as school subjects. The
present writer has long held the opinion that we -
should not teach in our schools courses of physics,
chemistry, and so on, but that we should
endeavour to frame a single course in science suit-
able for school work. The course should be
selected so as to provide a due ‘amount of experi-
mental work and theoretical reasoning, and
should include fundamental principles required for
the further study of any branch of science. When
we try to teach separate sciences in schools the
result  invariably is that the courses deal with
subjects which do not interest schoolboys and are
not of fundamental importance.

THE CULTIVATION OF MEDICINAL
HERBS.

THE'National Herb Federation, which has
taken an active part in stimulating the
collection and cultivation of medicinal herbs in
this country, has issued a review of an article
that recently appeared in the Journal of the
Board of Agriculture under the above title. From
this review it appears that the Board of Agricul-
ture, which, in its leaflet published in October,
1914, and in a revised form in June, 1916,
encouraged the production of a number of medi-
cinal herbs, now makes the statement, based
apparently on a communication from = the
National Health Insurance Commission (Eng-
land), that the home demand for “drug-yielding

herbs,”” with the exception of four essential
species (belladonna, henbane, digitalis,” and
colchicum), is now. met, and that the four

essentials are likely to be put upon the market
in sufficient quantity to meet all home demands.

The National Herb Federation very pertinently
points out that, in addition to the home con-
sumption of the medical profession, the home
consumption of the drug factories, where

| preparations of the herbs are made in large quan-

tities for exportation, has to be considered, and
that the Imperial aspect of the question has
apparently been jettisoned. — The origin of the
movement for the cultivation of medicinal herbs.
in this country was twofold, viz. (1) an attempt
to meet the serious shortage due to the cessation
of importation, arid (2) an attempt to wrest from
Central Europe an industry which we are capable
of conducting. The general position appears to
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be (@) that certain drugs must be considered as
of primary importance and be cultivated irrespec-
tive of market conditions ;" (b) that with adequate
encouragement a herb industry could be created
that would exclude the importation of many
foreign medicinal herbs; and (c) that, with the
exception possibly of digitalis and male fern,
cultivation is the only method by which this can
be ensured.

There is much to be said for the patriotic atti-
tude of the National Herb Federation and for the
efforts it is making to establish a home industry
on a sound basis.

PROF. H. F. E. JUNGERSEN.

Y the death of Prof. Jungersen, Copenhagen
has lost an outstanding citizen—both physi-
cally and mentally. Of a commanding figure and
fine presence, he was a marked man at scientific
gatherings at home and abroad; whilst his genial
and courteous bearing, as well as his knowledge
of English, made him especially welcome on this
side of the North Sea.

Born in 1854, at Dejbjerg, in Jutland, son of
Dean Jungersen, Prof. Jungersen received his
early education at Odense, thence proceeding to
the University of Copenhagen, where he gradu-
ated as M.Sc. in 1877, Ph.D. in 1889, and
afterwards D.Sc. Throughout his career he was
deeply interested in the fauna of Greenland, and
he utilised his experiences in drawing up (1886,
1898, and 1904) accounts of the Danish expedi-
tions. . Though not a voluminous author, his
researches on the Alcyonaria, Antipatharia, and
Madreporaria of Greenland and the northern
regions are important, and show scrupulous care
in references to the literature as well as the
synonymy of the subject. His memoir on the
structure and evolution of Pennatula phosphorea
in the Zeitschrift f. wiss. Zool. is also a note-
worthy contribution; and still more his fascicle
on the Pennatulidee brought home by the Ingolf
expedition, that of the Diana in Iceland and the
Farpe Islands, the Norwegian expeditions, and
the productive, voyages of Dr. Joh. Schmidt in
the Thor. His wide grasp of the subject and his
sound judgment are conspicuous in this careful
memoir, which is finely illustrated, and it is of
special importance from the extensive sea-terri-
tory it comprehended, viz. the polar sea between
Europe and Iceland, the sea to the west of Green-
land, the northern part of the Atlantic down to
55° lat. N., and to the meridian off Cape
Farewell. Another interesting contribution was
that on the development of the sexual organs in
the Teleosteans, and others on Ichthyotomy.

Prof. Jungersen visited this country 'several
times, and on the occasion of the meeting of the
British Association in Dundee in September,

1912, the University of St. Andrews con-
ferred on him _the honorary = degree of
LL.D.  He was also a fellow of the Danish
Royal Academy, president of the Natural

History Society of ‘Copenhagen, professor of
NO. 2480, VOL. 99|

| of other Danish and foreign societies.
| work was connected with the publication of the

ridges between Greenland,

zoology and director of the Zoological Museum
in the University of Copenhagen, and a member
- His latest

results of the Ingolf expedition, and his death
at the comparatively early age of sixty- -three will
be regretted by all interested in this task, as
well as for the loss to zoology in general.

In conclusion, if one observation of Prof.
Jungersen is more important than another, it is
his pointing out the difference between the deep-
sea faunas north and south of the submarine
Iceland, the Fardes,
and the Hebrides, a result due to the Danish
Ingolf expedition. W. C. M.

SIR ARMAND RUFFER, C.M.G.

’I‘HE tragic death of Sir Marc Armand Ruffer
will awaken, in the minds of many of his
contemporaries, memories of the early struggles
for the establishment of an Institute of Pre-
ventive Medicine in this country. It was largely
due to Sir Armand Ruffer’s efforts that
the British Institute of Preventive Medicine,
which has now grown into the Lister
Institute, was founded and started in a
small way in Great Russell Street in 1893.
As its first director, he gave all his emergy
to its proper establishment on the lines of the
Pasteur Institute, where he had previously
worked with Pasteur and Metchnikoff, both of
whom valued him very highly. In carrying out
the first important work done at the new institute,
namely, the production of diphtheria antitoxin,
he contracted diphtheria and nearly lost his life.
His health was so shattered by this very severe
attack that he had eventually "to relinquish the
post of director, and went for a change to Egypt.
After a rest he decided to settle in Egypt, and
became professor of pathology in the Cairo
Medical School. He gathered men around him
and reorganised this post, which he gave up in
about two years upon being offered the important
position of president of the Sanitary, Maritime,
and Quarantine Council of Egypt.  His know-
ledge of both the sciences and languages con-
cerned, his tact, and his firmness enabled him to
fill this very difficult international post with great
distinction up to the time of his death. He again
reorganised the whole work of the department;
he did himself, and superintended others in doing,
a great deal of research work connected with the
various diseases which the' council had to guard
against; he built special pilgrim stations, which
are models of what such things should be, at Tor
and elsewhere on the pilgrim routes, and with
infinite skill managed to bring the difficult and
mixed groups of pilgrims under the conditions of
proper quarantine, thereby keeping deadly
diseases not only out of Egypt, but also out of
Europe. At the outhreak of war he became head
of the Red Cross in Egypt, and he met his death
in returning from Greece, whither he had gone in
order to help and advance the Red Cross and
sanitary ‘organisation there.
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Most of* Sir Armand Ruffer’s active life was
spent in. reorganising, making  efficient, and
putting on a proper scientific basis the various
bodies mentioned above, in which he was the rul-
ing spirit; but in addition to this he carried out
researches on, and extending over, a number of
subjects: ‘As a pupil of Metchnikoff, it was fit-
ting that his earliest research work should have
been on phagocytosis, on which he published, in
1890, a paper which is still valuable. ~ He then
turned his attention to the still baffling subject of
cancer and set himself to try to solve the vexed
question of the various cell-inclusions found in
the lesions of this disease, which he considered
to be of parasitic origin. As a- member of the
Indian Plague Commission, he did work on
plague which was of great use to him later in his
administrative and preventive work in Egypt.
Besides the bacteriological and serological
research, in connection with the quarantine work,
which was done in his laboratory, and of which
a good deal was new, he published several papers
on the pathological lesions found in mummies, of
considerable importance with regard to the
history and distribution of diseases; and he
collected a large quantity of material on this sub-
ject which is not yet published. 2

As a colleague he was ideal, ever ready to help
and to advise, and never thinking of himself; and
he was one who had the truest, kindliest, and
most appreciative affection for his many friends.

H GBS

NOTES.

THE long-deferred Arctic expedition of Mr. Roald
Amundsen seems at last to be taking definite shape.
This is the expedition -which Amundsen abandoned in
1910,. when he sailed instead for the Antarctic on his
successful conquest of the South Pole. The plans have
been modified in detail, and no longer include the use
of Nansen’s Fram, which has been condemned, but
the general scheme probably .remains the same.
Amundsen’s original intention was to enter the Arctic
Ocean by Bering Strait, to traverse the unknown Beau-
fort Sea and force his vessel into the polar pack. He
intended to allow hjs vessel to be frozen in and to drift

with the ice across the polar basin, eventually reaching

the open sea, in four or five years, between Greenland
and Spitsbergen. In this respect the expedition is to
be on the lines of Nansen’s successful drift in the Fram,
but by entering the ice further’ east than Nansen,
Amundsen hopes to drift across the middle of the polar
basin through quite unknown regions. Research in
meteorology, oceanography, and biology will be pur-
sued all the time, and the: expedition will be accom-
panied by several aeroplanes for reconnaissance work.
Amundsen has recently returned to Norway from
America, where he has been arranging about these
machines and receiving instriiction in flying. It is
announced that the Norwegian Storthing: has voted
11,000l. towards the cost of the expedition. In 1914
a grant of 4o00l. was promised by the National Geo-
graphic Society of Washington. |

THE recent debate in the House of Commons on the
-Air Board vote has done much to explain the precise
functions of the Board, and its relation to the aero-
nautical industry. Major Baird pointed out to those
who were dissatisfied with the résults of the work of
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the Board that it was necessary to proceed cautiously
and to-avoid rash experiments which might seriously
affect the supply of machines to meet the demand at
the front. In the debate which followed Major Baird’s
statement the usual criticisms were levelled at the
Government machines which are being supplied to the
Services, and it was. asked whether more efficient
machines could not be obtained in large numbers. The
prevailing impression as to the inefficiency of these
Government machines is entirely unfounded, and a
statement made to the efféect that the Air Board will
consider the Royal Aircraft Factory and private firms
on equal terms as regards the development of new
types of machine should satisfy anyone that a firm
claiming to produce a better machine than the official
type will have a fair hearing before the Board. The
formation of a new committee, under Lord Northcliffe,
to investigate the possibility of using surplus machines

cand pilots for commercial purposes after the war

should produce some interesting ‘results. It is cer-
tainly high time that the possible uses of aircraft when
peace returns shouid be seriously considered. At the
conclusion of the war there will be many aircraft fac-
tories possessing . expensive ‘plant for the . production
of machines, and this plant may easily be wasted when
the demand for. military and naval machines becomes
smaller. The work of the Air Board has already
proved of great value in centralising and controlling
the production of war machines, and there seems no
reason why equally good work should not be'done
in peace time to advance the commercial side of
aeronautics.

Unper the title of ‘‘Science in Russia ' a new
reference-book will be published in the present year,
composed of two parts: (a) an index of all scientific
institutions, societies, and higher schools in Russia;
(b) an index of all persons working in these institutions
and of private scientific workers. It will thus
include in the' first part the particulars hitherto
supplied (but very incompletely as to Russia) by the
*Minerva Jahrbuch’; while the second part will be
similar to ‘“Who’s Who in Science,” but will give,
at least for 1916, not so much information about each
individual. The difficult task of collecting the neces-
sary material is already well in hand.  The under-
taking has been brought, through the Russian news-
papers, to the knowledge of all those interested, and
special forms are being supplied to the institutions and
societies, many of which have already been returned
with the necessary particulars. The work has been
taken in hand by the Academy of Sciences of Petro-
grad and the scientific periodical Priroda (Nature)
of Moscow. ‘‘Science in Russia” for 1916 will be
edited by Prof. V. N. Bene$evi¢, .and published con-
jointly by the Academy and the journal Priroda in

the ' latter part of this vear. It will be issued
annually. - This publication will supply a long-
felt - need, as up to the present the only work

of reference containing any information about the
scientific institutions of Russia as a whole has been
*“Minerva.” = *‘Science in Russia”’ will help towards
an exact evaluation of Russian -scientific forces and
activity, and will constitute an important step towards
the promotion of closer scientific relations with the
Allied countries.

In London, and probably at many other places in
England, April was colder than any corresponding
month for the last sixty years or more. Dr. H. R.
Mill contributed some details of the exceptional cold
weather to the Times of May 3. The mean tempera-
ture at Camden Square is given as 43:1°, or 5° below
the average; the mean maximum was §2:6°, and the
mean. minimum 34:6° - The arithmetical mean of
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maximum and minimum values is 43:6°. At Camden
Square, April, 1860, was almost equally cold ; the mean
temperature was 43:9°, and. the mean minimum 35-3°.
In 1888 the mean maximum temperature in April was
52:4°, which was equally cold for the daytime. The
Greenwich records for the last seventy-six years do not
show a lower April mean, from maximum and mini-
mum temperatures, than 44-3°, which occurred in 188%
and 1908, so that April this year was lower than pre-
vious records by 1°. The lowest April mean tempera-
ture from the hourlv observations is 43-3° in 1860, and
in 1879 and 1888 the mean was 43:5°. At Camden
Square the mean deficiency of temperature for the five
months December, 1916, to April, 1917, was 3-6°, each
month being colder than the normal. The same series
of observations shows 1878-79 to be correspondingly
cold, whilst for 18go—9r1 the mean temperature for the
five months was-lower, and 4° less than the average.
At Greenwich the coldest corresponding five months
also occurred in 1890—91, when the mean was 37-6°, and
4° below the average. Other low mean temperatures
for corresponding periods were 37-0° in 1878-79; 38-0°
in 1844-45; 38:5° in 1846-47; 386° in 1854-55; 387°
in 1887-88; 39:2° in 1885-86; and 39-3” in 1894-95.

Tue Ontario Nickel Commission, appointed by the
Ontario Government on September 9, 1915, to inves-
tigate the resources of the province in connection with
nickel and its ores, has recently presented its report, of
which a summary has reached this country.  The
Commissioners are the chairman, Mr. G. T. Hollo-
way, an English metailurgist; Dr. W. G. Miller, the
provincial geologist of Ontario; Mr. McGregor
Young, a Toronto barrister; and Mr. T. W. Gibson,
Deputy Minister of Mines, who acted as secretary In
order that the report might be placed before the
Legislature at the earliest=possible date, 150 advance
copies were struck off without the last chapter,
which is a bibliography of nickel, and the index. The
report proper contains more than 6oo pages, and is
well illustrated with cuts, diagrams, and maps. The
Commissioners print a summary of the report and
their conclusions on the main points of the investiga-
tion at the forefront of the volume. After references
to the various countries they visited, including the
United States of America, Great Britain, France,
Norway, Cuba, Australia, and New Caledonia, and
to numerous mines, works, plants, smelters, etc., on
hoth sides of the Atlantic, and also to their interviews
with Mr. Bonar Law, then Secretary of State for the
Colonies, they address themselves to the two questions
which have been uppermost in the various discussions

concerning Ontario’s nickel industry during the last

twenty-five years, viz. :—(1) Can nickel be economic-
ally refined in Ontario? and (2) are the nickel deposits
of Ontario of such a character that this province can
compete successfully as a nickel producer with any
other country? The Commissioners without hesita-
tion answer both these questions in the affirmative.
The full report will be studied with much interest by
metallurgists in this country.

TurouGH the death of Major P. G. Bailey in action
on April 26 another scientific career of promise has
been cut short.  Educated at Dulwich, he entered
Clare College as an exhibitioner in 1905. Three years
later he graduated with first class honours in the
Natural Sciences Tripos. Though he passed an exam-

ination for the Eastern Civil Service, he felt that he

had a bent towards research work, and instead of
taking up the appointment offered he went through
the agricultural course at Cambridge. Genetics at-
tracted him; he became a Development Research

scholar, and was soon immersed in animal breeding. |

One of the investigations on which he was engaged
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was that of the inheritance of wool characters in
sheep, a preliminary account of which (with F. L.
Engledow) appeared in the Journal of Agric. Science
for September, 1914. It was with the idea of gaining
further experience that he accompanied the British
Association to Australia in 1914. He was also busy
with investigations on poultry and rabbits, the first-
fruits of which appeared in a paper (with R. C. Pun-
nett) *“On the Inheritance of Size in Poultry”
(Journ. Genetics, vol. iv., 1914). The outbreak of war
found him in Australia. On his return he obtained
a commission in the Royal Field Artillery, and had
been at the front for more than two years before his
death. Bailey was a careful and conscientious worker,
with a great reserve of quiet enthusiasm. He brought
to his work the straightforward honesty which ‘char-
acterised him in the affairs of life. He had the intel-
lectual strength to recognise facts and the courage to
face them, endowments which would have carried him
far.in the line of his choice. Though rather shy and
diffident, he had a great charm of manner, and for
those who knew him well his going has made a
grievous gap.

At the Royal Society on Thursday last the fifteen
selected candidates, whose names were given in
NaTture of March 1, were elected by ballot fellows of
the society. :

THe Bakerian lecture of the Royal Society will be
delivered by  Mr. J. H. Jeans on May 17 upon the
subject of the configuration of astronomical masses
and the figure of the earth.

Pror. - Victor GREGOIRE (Louvain), Prof. T. H.
Morgan (New York), and Prof. Hans Schinz (Ziirich)
have been elected foreign members of the Linnean
Society.

THE Pereira prize of the Pharmaceutical Society has
been awarded to Miss Ivy Roberts, and the silver and
bronze medals of the society have been awarded re-
spectively to Mr. H. Jephson and Miss Doris Gregory.

SirR, WiLLiam OsrLER will deliver the annual oration
of the Medical Society of Lendon in the rooms of the
society, 11 Chandos Street, Cavendish Square, W.r,
on Monday next, May 14. His subject will be *The
Anti-Venereal Campaign.” ¢

GENERAL G. W. GorrHALS has, we learn from
Science, notified Governor Edge, of New Jersey, that
he will accept the position of State engineer, created
under a special Act during the present session of the
Legislature. General Goethals will have supervision
over the projected system of highways, which will cost
about 3,000,0001,

DurinG the evening of May 1 a great earthquake |
was registered in European observatories. In Italy
seismographs continued in motion for three and a half
hours. Father Alfani estimates the distance of the
origin from Florence at about %000 miles, and sug-
gests the Pacific coast of South America as the seat
of the disturbance.

THE second Sydney Ringer memorial lecture, which
is delivered biennially, will be given by Prof. A. R.
Cushny at University College Hospital Medical School
on Friday, May 25. The subject will be ‘‘Digitalis
and Auricular Fibrillation.” The lecture will be open
to all qualified medical practitioners and medical
students. ' ;

THE Angrand prize of the Bibliothéque Nationale
of Paris, of the value of Zooo francs, is to be awarded
in 1918 for the best work published during 1913-17 on ,

| the pre-Columbian history, ethnography, archzology,
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or linguistics of the American aborigines. Ten copies
of each of the competing essays should be sent to the
Secrétariat of the Bibliothéque Nationale, Paris, before
January 1 next,

For the third year in succession, the war conditions
make it impossible for the British Medical Association
to hold the usual annual scientific meeting. The coun-
cil announces, therefore, that arrangements have been
made to hold the annual representative meeting in
London on Thursday, July 26, and the annual general
meeting on Friday, July 2%7. It is recommended that
Sir T. Clifford Allputt be re-elected president of the
association for 1917-18.

THE subject of the next triennial prize of the Royal
College of Surgeons of England (consisting of the
John Hunter medal in gold, or a medal in bronze and
the sum of sol.) will be ‘“The Development of the
Hip-joint and the Knee-joint of Man.” The subjects
of the Jacksonian prize for 1917 and 1918 are respec-
tively ‘‘ The Causation, Diagnosis, and Treatment of
Traumatic Aneurysm, including Arterio-venous Aneur-
ysm,"" and ‘‘ Injuries and Diseases of the Pancreas and
their Surgical Treatment.”

At the meeting of the Zoological Society on May 1
the secretary, Dr. Chalmers Mitchell, announced with
the deepest regret that Mr, Henry Peavot, the society’s
librarian and clerk of publications, had been killed
in action. = Mr. Peavot entered the service of the
society in 1896, and, after passing through various
departments, was appointed assistant librarian and
clerk of publications in 1908, and was promoted to the
post of librarian and clerk of publications in 1912.
In every way he had gained the esteem and regard of
the scientific fellows of the. society, and was one of
the most valuable and competent members of the
society’s staff.

TuE death is announced, in his fifty-ninth year, of
Dr. H. W. Conn, professor of biology at Wesleyan
University, Middletown, Connecticut, since 1889. He
was for several years bacteriologist to the Storrs Ex-
perimental Station, and director of the Cold Spring
Harbour Biological Laboratory and the Connecticut
State Board of Health Laboratory. In 1goz Dr. Conn
was president of the American Society of Bacterio-
logists. He was a specialist in the bacteriology of
dairy products, and the author of more than 150 scien-
tific memoirs

HavinG in mind the remarks made in the article
on the position and prospects of professional chemists
(NATURE, March 29) with regard to the conditions of
service offered to qualified temporary assistants in the
inspection department at Woolwich, we are glad to
learn that such appointments are now being made on
a definité salary basis, commencing with a minimum
-of 1751, per annum. We feel that in this there is some
justification for our hope that under the Ministry of
Munitions the services of scientific men will meet with
more enlightened appreciation.

Ar the annual banquet of the U.S. National
Academy of Sciences held on April 17 the Henry
Draper gold medal was presented to Prof. A. A.
Michelson, of the University- of Chicago, for his
numerous and important researches and contributions
to physics. Prof. Michelson’s major work includes
the precise determination of the velocity of light; the
study of ether drift; the determination of the length
of the international standard meter in terms of light
waves; the measurement of tides in the body of the
earth, and the invention of several very delicate and
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exact scientific instruments of prime importance in the
study of light. Dr. S. W. Stratton, director of the
U.S. Bureau of Standards, was awarded the academy
medal for eminence in the application of science to
the public welfare, for his services in introducing
standards into the practice of technologists in the
United States.

THE American Museum of Natural History has sent
Dr, H. J. Spinden, of its department of anthropology,
on a three months’ tour in Central America for the
purpose of making researches in the interests of the
textile industry. He will start in Guatemala and ex-
tend his investigations to Western Honduras, Salva-
dor, and Nicaragua. In these countries are many
groups of Indians whose costumes are not only pictur-
esque, but have many details of construction which,
it is thought, might be successfully adapted in the
United States. Dr. Spinden, in addition to obtain-
ing examples-of designs, will learn the details of the
art of weaving as there practised, and will study the
dyestuffs used by the native artisans. He will also
obtain information concerning the native food pro-
ducts, and will collect specimens of them for display
in the * preparedness ™ exhibit which the museum now
has under way.

THE American Museum Journal for February con-
tains a preliminary report by Mr. N. C. Nelson on
the excavation of one of the finest and best preserved
examples of prehistoric Pueblo architecture in the
south-west. The ruin is situated in Animas Valley,
in north-western New Mexico, a few miles below. the
Colorado boundary, and directly across the river from
the town of Aztec.’ It was at once a great house and
a great village, its inhabitants forming a closely
organised community. This co-operation of work
seems to have resulted from the need of providing
works of irrigation, or, perhaps,, also from the neces-
sity of defence against encroaching nomads. The
report is illustrated by good plans and photographs,
and the account of the further progress of this im-
portant excavation will be awaited with interest.

A vALUABLE report on child mortality at ages o-3
vears has been issued by the Local Government Board
(Cd. 8496, 1916). During the four years 1911-14,
575,078 deaths occurred in England and Wales under
five, or more than a quarter (282 per cent.) of the
total deaths at all ages during these years. In some
of the 274 urban areas specially considered in this
report the death-rate was three times as high as in
some others. While it is true that even in the most
backward of the towns and boroughs much saving
of child-life has already been secured, there is evi-
dently still a large mass of preventable mortality.
The centres of excessive child mortality are those in
which the chief industries of the country are carried
on. In degree of ignorance there is little, if any,
difference between the wives of wage-earners and the
wives of men belonging to other classes. The im-
portant conclusion is formulated that the difference
between these two classes, apart from the handicap
of the former in respect of housing, food supply, and
sanitation, in the main is one of ability to secure the
assistance required in the various contingencies of
maternity and early childhood.

A WELL-ILLUSTRATED account of the cane-borer beetle
in Hawaii by F. Muir and O. H. Swezey comes from
the Experiment Station of the Hawaian Sugar-
planters’ Association (Entom. Bulletin 13). The life-
history is described in detail, and much stress is laid
on the importance of natural enemies in controlling

| the pest.
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A. L. Quaintance and A. C. Baker continue their | diate ‘‘economic” results formed the subject of an

studies of *‘ white flies’” (Aleyrodinee) in a long paper
in the Proceedings of the U.S. National Museum
(vol. li., pp. 335-445). Many genera and species from
all parts of the world are described, their structure
being excellently illustrated in forty-six plates and
several text figures.

WE have received the twenty-eighth and twenty-ninth
reports of the State entomologist (Dr. S. A. Forbes)
on the ‘“Noxious and Beneficial Insects of Illinois”
(1915-16). The former of these is devoted chiefly to
the San Jose scale, and to a description of the result
of extensive experiments towards the destruction ot
the corn-root aphis, an insect very harmful to maize.
The latter contains a valuable paper on the life-
history of the codling moth (Carpocapsa pomonella)
in Illinois; from the diagrams given it appears that
the larvae of the autumn generation are far more
abundant in the locality studied than those of the
spring brood.

Mg. J. ArtHUR Hurron has published a report of a
lecture delivered to the Manchester Anglers’ Assccia-
tion dealing with proposals for the nationalisation
of the salmon fisheries. He suggests, as remedial
measures counteracting the deterioration that is in
progress, the total abolition of unrestricted fishing;
the control of the rivers, preferably by a separate
Ministry of Fisheries; a thorough topographical and
statistical survey; and strict control of the sources
and means of pollution wherever these can be avoided
or minimised. Artificial culture he regards as, at
least, a very promising method of largely increasing
the yield of the rivers, and an expensive and large-
scale. system of hatching and distribution of larvae is
earnestly recommended.

Tue snares and pitfalls which beset those who ven-
ture to ‘“‘restore’ extinct animals, even where the
remains are fairly complete, form the theme of an
extremely interesting article by Prof. Henry Fairfield
Oshorn in the Musewm Journal for January, which
has just reached us. The spirited picture, with which
we have now become familiar, of that very agile
dinosaur, Ornitholeistes, seizing an Archaopteryx in
mid-air is now, in the light of further discoveries,
regarded as improbable. And we venture to predict a
like fate for the restoration of the yet more remark-
able dinosaur described under the name Struthio-
mimus. The restorations given here certainly do not
carry conviction. This issue also contains an article
on the autumn migrations of butterflies, which de-
mands careful study from all who are interested in the
phenomena of migration.

Tue secretary to the International Commission en
Zoologicai Nomenclature has recently issued, as
Circular Lette: No. 35, a list of generic names, chiefly
Linnean, proposed for inclusion in the ‘‘ Official List
of Zoological Names.”” These names are those in
general use, and each has been checked to' see that
it conforms with the rules of nomenclature. The
names are : One of Protozoa, one of Ccelentera, two
of Trematoda, five of Cestoda, one of Cirripedia, one
of Tunicata, and twenty-eight of Pisces. The geno-
type of each is-quoted. Anyone interested who has
not received a copy of the list may obtain one from
the secretary, 25th and East Streets, N.W., Washing-
ton, D.C., or from the British Commissioners, Dr. E.
Hartert, Tring; Dr. W. E. Hoyle, National Museum
of Wales, Cardiff; and Dr. F. A. Bather, British
Museum (Natural History).

Tue deplorable neglect among us of all forms of
scientific investigation which do not promise imme-
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admirable presidential address by Prof. G. H. Car-
penter. to the Dublin . Naturalists’ Field Club in
December last. In the course of this address, which
appears in the Irish Naturalist for April, Prof. Car-
penter reminded his audience of the lasting benefits
to the human race which have resulted from what is,
so mistakenly, called “pure science.” In this con-
nection, he proceeded to show how the study of the
lower forms of life, pursued solely for the sake of
knowledge, may unexpectedly prove of immense prac-
tical importance. By way of illustration, he cited
some recently discovered changes of habit in certain
collembola, wire-worms, and other insect pests which
had adversely affected the newly introduced tobacco
crop in Ireland.

La Nature for- April 21 contains an article on
“L’hiver 1917 dans la Scandinavie,” by M. Charles
Rabot. The author points out that it is not only in
France that the winter has been of unusual severity;
it has been equally cold in Norway and in the
south of Sweden as well as in Denmark, where it
has not been so severe for twenty years. At Christianja
the period of cold lasted about three months, com-
mencing December 23 and continuing to the middle
of March. From December 23 to February g the ther-
mometer remained below zero Centigrade, and since
the establishment of the Norwegian Meteorological
Service in 1861, so long a period of low temperatures
has not been previously observed. ~The mean tem-
perature for January was —109°C., which is 6:9°
below the normal, and is the coldest January for
fifty-six years. The absolute minimum temperature
has not been excessive. February was also very cold.
The cold was accompanied by copious falls of snow,
occurring at times over the whole of Norway. At
Vuonatjviken, a meteorological station situated 500 m.
above sea-level, in the most northern part of Sweden,
the thermometer registered 55° C. below zero. Much
ice obstructed navigation on the coasts and in the
fjords, and the ice paralysed the operations ot the
submarines in these parts throughout the winter,
whilst ‘drifting mines were exploded by coming into
contact with the large masses of ice. For twenty-two
years the sea in southern Scandinavia has never been
so full of ice.

TuE December, 1916, issue of Terrestrial Mag-
netism and Atmospheric Electricity contains a report
by Drs. W. Knoche and J. Laub on the electrical
measurements made at Boa Vista, Brazil, during the
total eclipse of the sun on October 10, 1912.  The
eclipse had no effect on the radio-activity of the air,
or on the fall of potential upwards, or on the propa-
gation of electric waves. The number of ions per c.c.
was considerably diminished, the negative ions more
seriously than the positive. The mobilities of the ions
showed sharp maxima about the middle and the end of
the eclipse, the ratio of the mobility of the negative
to that of the positive ion having a sharp maximum
about half-way between totality and end. The con-
ductivity due to both ions was a minimum near totality
and a maximum near the end. Curves are given
showing the variation of each element observed during
the whole eclipse.

At a recent meeting of the Institution of Petroleum
Technologists an- interesting paper on the little-
known oilfields of Assam was read by Mr. H. S.
Maclean Jack. These oilfields are being worked by
the Assam Oil Company, which, after eighteen years
of strenuous labours, has at last reached the stage of
active production, The paper describes the great diffi-



214

NATURE

[Mav 10, 1917

culties met with, first in locating, and 'afterwards in
drilling, oil-wells, the latter having been to some ex-
tent overcome by the use of the American rotary drill.
The petroleum occurs in Assam in intermittent deposits,
situated in loose sands; the gas pressure is very high,
and the oil when first struck gushes out with much
violence; the wells do not produce any very great
quantities, but keep up a reasonably steady flow for
considerable periods. The crude oil is very dark, and
has a density of 0-856; it is distilled in the ordinary
way in continuous boiler stills, the products being
crude benzene, intermediate kerosene, ordinary kero-
sene, and a residue which is distilled to dryness in
pot-stills. These latter produce ‘‘batching” oil, used
for softening jute fibre; some lubricating and other
heayy oils; a large proportion of paraffin wax, this
being a hard wax with a melting point of 135° to
140° F. ; and a coke, which is nearly pure carbon. The
kerosenes supply the local demand, and are shipped
also to Bengal, whilst the paraffin wax finds a market
in all parts of the world.

Engineering for April 27 contains an interesting
account, with illustrations, of a new machine-gun shop
belonging to Messrs. Vickers. This shop had to be
erected, equipped, and started up with great rapidity
in order to meet the demands of our forces at the
front. The floor area is nearly 2-5 acres, accommo-
dating more than 1000 machines of specialised type,
driven by electric power transmitted through 6ooo ft.
of line shafting and 40,000 ft. of machine belting, and
yet actual manufacturing work was started within
three calendar months of the date when the ground
—a potato field—was first taken possession of, while
in two months more the factory was in complete work-
ing order, and a steady supply of machine-guns was
being dispatched to the front.  More satisfactory
still, the whole of the machining work in the manu-
facture of these machine-guns—one of the most intri-
cate units of mechanical production—is carried out by
women workers. In connection with this, it is of
interest to note that many of our women workers have
now got beyond the mere operation of automatic and
semi-automatic machine tools, and are being trusted
with work and machines formerly operated by skilled
machine hands.

OUR ASTRONOMICAL COLUMN.

A New CoMEr (ScHaumassg).—The second new
comet of this year was discovered at the Nice Observa-
tory on April 25 by M. Schaumasse. The magnitude
at the time of discovery was ¢-z. and the comet is
said to be increasing in brightness. A Copenhagen
telegram announces that on April 2% the comet was
observed at the Lick Observatory by Mr. Shane, its
position at 16h. 1m. 3s., Lick Mean Time, being
R.A. 23h. #m: 40s., decl. 4+11° 36' 57". According to
the Times of May 9, the following positions for Green-
wich midnight have been calculated by J. Braae and
J. Fischer-Petersen, Copenhagen :—

1917 R.A. Decl.

ho m. s Otk

May o 23327 0 +23 14
16 02I O 38 46

20 154 0 52 36

22 3 25 5§ 58 36

24 5 16 30 58 41

26 - .. 644 42 53 52

28 . 7 39 49 47 19

ComeT 19170  (MELLISH).—The following continued
ephemeris for Greenwich midnight has been received
from J. Fischer-Petersen, Copenhagen :—
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1917 R.A. Decl Log » Loz A Bright-
h. m. s. o s ! ness.
May 11 1263 —1Io3r0 99677 01661 62
13 .29 45 10 546 i
15 33 20 11 1770 00072 01825 65
17 36 48 1T 335 i
19 40 9 11 503 00422 01968 = 67
21 43 23 12 19:6
23 46 30 12 3906 00738 02093 70
25 49 31 12 594 :
§ 27 52 26 13 192 01024 02204 .72
29 55 15 13 390 i
31 I57 57 .13 589 01286 02300 73
June 2 2.¥0:33 14 190
4 2 3 4  -—14393 01527 02386 73

~ ComEr 1916b (WoLr).—The following is a continua-
tion of Prof. Crawford’s ephemeris for Greenwich
midnight, as given in the Lick Observatory Bulletin

No. 289 :—
1917 R.A. Decl. Loz a Bright-
het i 82 5 ” ness
May 10 ...- 20 5538 +15 57 0-1646
DL, Y ai2058 4 21-9
125 DT 0 120 381 01599 3:63
AR 2 54 15 542
4. s 5 19 16 101 01533
I3 . 743 25,9
167 ks 10 7% 41-6 0-1507 385
iy g 12 31 16 57-2
18w 14 54 17 12:6 0-1462
(o HENIEF 17 17 2'7°9 3
2045 iy 19 39 431 0-1418 4-06
21 22541 17 581
22 "24 23 18 12:9 01374
23 26 44 275
24 2955 41-9 0-1330 428
25 31 26 18 56°1
26 33 46 19 102 01287
27 36 '3 241
28 38 2 377 01245 449
29 40 42 19 5I-1
30 43 O 20 43 0:1203
3 45 17 - 173
June 1 21 47 34 +20 300 01162 471

TuE AQuARriDS OF HaLLey’s CoMmET.—These meteors
were perseveringly awaited on the mornings between
about April 28 and May 7 by a number of observers,
including Miss A. G. Cook, Mrs. F. Wilson, the Rev.
J. C. W. Herschel,. Mr. T. Hargreaves, Miss T. E.
Gall, Mr. W. F. Denning, and others. The results
were somewhat disappointing, though the weather
proved favourable on the whole. Very few metedrs of
the Aquarid shower were seen. On May 1, at 14h., a
fireball directed from a radiant at 50°+%71° "was. re-
corded by Mrs, Wilson and Miss Gall, at Totteridge,
and Miss Cook, at Stowmarket. It fell from a height
of sixty-three to th'rtyv-eight miles over the Channel,
between Boulogne and Sussex. Another fireball was
seen on the morning of May % from Totteridge, and
this proved an Aquarid. From the collected observa-
tions it appears that the shower, though unusually
scanty in numbers, was visible over the nine mornings
from April 28 to May %#. :

OSMOTIC PRESSURE.

THE theory that osmotic pressure is due to bom-
bardment of the walls of the containing vessel by
the particles of solute has met with considerable criti-
cism, both from. the chemical and physical sides
(compare, e.g., van Laar, Proc. Amsterdam Academy,
vol. xvii., p. 1241; vol. xviii.,, p. 184; abstracted in
Narure, March 16, 1916). However, at the discussion
on osmotic pressure before the Faraday Society on
May 1, with Sir Oliver Lodge in the chair, the kinetic
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theory more than held its own. It was claimed by
Prof. A. W. Porter that this theory is the only one
which gives directly the experimentally obtained values
for dilute solutions; that it has now been placed on a
sound experimental basis as a result of Perrin’s inves-
tigations, which show that particles suspended in a
liquid, and therefore also the molecules of the solute,
are in rapid motion to the precise amount
required by the theory; and that any other theory of
osmotic pressure must not only be competent to
account for the observed facts, but must explain the
absence of the effects that we have a right to expect
from the molecular agitation of the solute. These
claims were not seriously shaken by the eriticisms
of subsequent speakers, and towards the close of the
meeting the chairman expressed his general agree-
ment with the arguments put forward in favour of the
kinetic theory.

Mr. W. R. Bousfield’s contention that it is-the sol-
vent and not the solute which is active in osmotic
pressure may be met, as Sir Oliver Lodge pointed
out, in a simple and therefore necessarily incomplete
way as follows. Imagine a closed vessel full (or prac-
tically full) of water, and divided intd two compart-
ments by a semipermeable membrane. The pressures
on the two sides of the membrane compensate each
other, but if a little sugar is dissolved in one com-
partment an additional pressure, due to the presence
of the solute, is set up on that side, The contention that
it is necessary to look to the solvent, and the solvent
only, as the source of the pressure is therefore not
established, but Bousfield’s view that osmotic pressure
is connected with the presence of.solvent vapour (ap-
proximately obeying the gas laws) in the molecular
interspaces deserves consideration on its merits.

It will not be denied that there are difficulties in
applying the kinetic theory to relatively concentrated
solutions (more particularly as regards the correction
for the volume of the solute), just as there are diffi-
culties in the application of the kinetic theory tc com-
pressed gases. It is remarkable that the deviations
from the simple gas laws are smaller for solutions
than for gases, and in one case at least (compare
Sackur and Stern, Zeitsch. physikal. Chem., 1912,
vol. Ixxxi!, p. 441) this has been shown to be in accord-
ance with the kinetic theory of osmotic pressure.

Both Prof. Porter and Mr. Bousfield ascribe the
deviation of osmotic pressure from simple laws solely
to hydration of the solute, and proceed to calculate
the degree of hydration of the solute particles on this
assumption. As, however, such simple laws do not
hold for the gaseous state,,in which hydration is

necessarily absent, these ‘ hydration numbers™ do not.

inspire much confidence, more particularly as the
variation of some of them with concentration in rela-
tively dilute solution appears difficult to reconcile with
the law of mass action. Unfortunately they cannot
be independently tested, as no satisfactory method of
measuring hydration in solution has yet been dis-
covered.

Although the magnitude of the osmotic pressure, as
equilibrium pressure, is independent of the nature of
the membrane provided the  latter is’ truly semi-
permeable, the mechanism of osmosis, including the
part played by the membrane, is of great interest and
importance. ~ The very suggestive investigations of
Adrian Brown and Tinker on the permeability and
other properties of membranes have already added
substantially to our knowledge of these questions.
As regards the bearing of theories of osmotic pressure
on osmosis, the suggestion of van Laar that the pres-
sure of the sugar molecules as postulated by the kinetic
theory would prevent water flowing inwards does not
appear well founded. The most satisfactory ‘picture
of the process is probably obtained by analogy with
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Ramsay’s well-known experiment with a cell provided
with a palladium membrane permeable for hydrogen,
but not for nitrogen. Although the cell contained
nitrogen at half an atmosphere pressure, when it. was
surrounded by hydrogen the latter entered until its
partial pressure inside was practically equal to its
pressure outside. G. .S

ECONOMICS OF LIFE INSURANCE.

SIX papers relating to problems of life insurance,
read to the Economic Section of the American
Association for the Advancement of Science last
December, are printed in the Scientific Monthly- for
April. Of thése, the most important, in view of
what has happened since it was read, is that by Prof.
Huebner, of the University of Pennsylvania, on *‘ Life
Insurance and the War.” For all the belligerents
he finds that the financial effects of the war on the
companies by depreciation of investments have been
serious. For England and Canada the war claims
have been between 11 and 12 per cent. of the total
claims, which is a favourable experience; for the
enemy countries little information is to be had. The
same observation applies to the terms upon which
companies undertake war risks. The after-effects of
the war on the health of survivors must not be over-
looked. The author urges that the companies should
have latitude to charge such extra premiums as may
be necessary, but that the burden should to some
extent be borne by the community as a whole.

Prof. Huebner submits for consideration by the
companies proposals for refunding any excess extra
premium at the close of the war, and for reinstate-
ment of the policy where the insured, owing to the
war, is unable to produce evidence of good health.
These proposals will no doubt be attractive, but they
are open to the objection that contracts based on a
calculation of averages cannot be modified by after-
results in individual cases.

A paper by Mr. E. E. Rittenhouse shows that the
life insurance companies of New York State have
increased their new insurances in the thirty years 1885—
1915 from 65,000,000l. to 385,000,000l., and that the
proportion of insurances lost by lapse and surrender
during that period is a little more than 40 per cent.,
and tends to diminish.

Three of the papers relate to a recent development
of the functions of life insurance companies in the
United States. Dr. Fisk, as medical director of the
Life Extension Institute, a body organised in 1914,
urges health conservation as a duty incumbent upon
these companies. Mr. Cox, who represents an in-
fluential association of life insurance presidents, asserts
that mnearly every large company in the United

. States is doing something intended either to prolong

the lives of' its policy-holders or of the people gener-
ally. Mr. Haley Fiske gives particulars of the work
of a life extension bureau for medical examination
of insured persons and of other comprehensive
measures adopted by the companies for the preserva-
tion of the health of the insured.

Dr. Hoffman, statistician to the Prudential Insur-
ance Company of America, improves the occasion
offered by these recent developments to expose some
fallacies of compulsory health insurance. He con-
siders that voluntary effort can be relied upon to
bring about all the benefits that could be expected
from compulsory measures. He meets the argument
that compulsory insurance has had good effect in
Germany and in England in the fight against tuber-
culosis by statistics showing that Massachusetts has
reduced its mortality from that cause by 23-8 in 10,000,
while the corresponding reduction in Germany has



216

NATURE

[Mav 10, 1917

been only 17:6 in 10,000, and in England even. less.
He contends that compulsory health insurance is
primarily- a question of taxation, as 20 per cent. of
the cost is to be paid out of general revenues for the
specific benefit of a selected group, which is merely
poor relief under another name, and is indirect taxa-
tion in its most pernicious form, and contrary to the
fundamental principles of republican government.

RESEARCH COUNCIL.

: AN important feature associated with the April ses-
. sions of the National Academy .of Sctences at
Washington, D.C., was the meeting of the National
Research Council. The Research Council is made up
of eminent men of science who are members of the
academy, and of representatives of the military bureaux
of the Government, and it co-operates with the United
States Government in the solution of scientific
problems.

Dr. G. E. Hale, of the Mount Wilson Solar Observa-
tory, chairman of the council, presided at the meet-
ing, and reports were presented by Dr. C. D. Walcott,
secretary of the Smithsonian Institution, for the Mili-
tary Committee; Dr. R. A. Millikan, of the Univer-
sity of Chicago, for the Physics Committee; Dr. M. T.
Bogert, of Columbia, for the Chemistry Committee;
and Dr. V. C. Vaughan, director, Medical Research
Laboratory, University of Michigan, for the Medicine
and Hygiene Committee. ;

In connection with the work accomplished by the
Military Committee, Dr, Walcott, who is also a mem-
ber of the National Advisory Committee for Aero-
nautics, stated that investigations had been conducted
with noxious gases as employed for military purposes;
problems connected with all forms of signalling had
been studied; the utilisation of opium for obtaining
a supply of morphine for medical purposes had been
considered ; and improvements had been suggested in
the service Army blanket, which is not thought to be
warm enough.  Other work for military establish-
ments of the Government is confidential. The Army
was represented by Maj.-Gen. W. C. Gorgas, Brig.-
Gen. William Crozier, and Brig.-Gen. George O.
Squier, the chiefs of the medical, ordnance, and avia-
tion divisions of the Army. Representatives of the
Navy are:—Rear-Admiral D. W. Taylor, chief con-
structor; Rear-Adiniral R. S. Griffin, engineer-in-
chief; and Dr. J. Gatewood, medical director, Navy
Medical School. The other members of the committee
are :—Dr. S. W. Stratton, director of the Bureau of
Standards; Mr. Van H. Manning, director of the
Bureau of Mines; Prof. C. F. Marvin, chief of the
Weather Bureau; and Mr. H. E. Coffin, Council of
National Defence, Naval Board, and Research
Council. :

In reporting for the Committee on Physics, Dr. R. A.
Millikan stated that they were co-operating with the
National Society and the American Association for ‘the
Advancement of Science in an effort to find the men
and the means for attacking certain physical problems
which are now confronting the National Government.
While no information as to the exact nature of these
researches was announced, the chairman stated that
four or five of them were submarine problems, several
pertained to aeronautics, and some were optical,
having to do with range-finding devices and the pro-
duction and use of optical glass. Experiments with
X-rays are being conducted for the Government, as
are studies in therma! conductivity, atmospheric elec-

tricity, as encountered by airships, and even the manu-

facture of guns.
No. 2480, VOL. 99]

The study of these problems has brought to life the
vital need for a central co-ordinating body, such as
the National Research Council. For example, certain
questions concerning the submarine were being con-
sidered separately by a naval investigating board,
three of the industrial research laboratories, and a
number of universities before the solution of its vari-
ous phases was undertaken and distributed by  the
council.  Encouraging results have been secured as
the committee has become familiar with the general
lines of attack of each investigation An important
problem, which on April 1 was in a discouraging con-
dition, is now well under way towards solution. The
members of the committee include: Dr.-F. P. Jewett,
Western Electric Company; Prof. T Lyman, Har-
vard; Dr, I. Langmuir, General Electric Company;
Prof. C. E. Mendenhall, University of Wisconsin;
Prof. E. Merritt, Cornell; Dr. P. N. Pupin, Columbia;
Dr. S, W. Stratton, Bureau of Standards; Brig.-Gen.
George O, Squier, U.S.A.; Prof. A. G. Webster,
Clark University; and Prof. R. W. Wood, Johns
Hopkins, :

Other committees of the council are on educational
institutions, nitrate supply, census of research, astro-
nomy, botany, zoology, agriculture, physiology, geo-
graphy, geology, and anthropology. Another special
co-operating body, the Engineering Foundation, estab-
lished to promote scientific and engineering research,
and representing several American engineering organ-
isations, is giving the entire available income from its
endowment to the work of the National Research
Council,

The purpose of .the Research Council is to pursue
organised investigation for the Government when such
investigation is needed, in co-operation with the de-.
partment desiring the experiments or data. It brings
into co-operation existing governmental, educational,
industrial; and other research organisations.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

BirmingaaM.—The executors of the late Sir Charles
Holcroft, Bart., have informed the University Council
that the deceased baronet bequeathed to the University
the sum of s000l. upon trust, to apply the income
thereof to the promotion and encouragement of re-
search work in connection with any of the following
subjects, viz. physics, chemistry, zoology, botany,
geology, engineering, mining and metallurgy.  Sir
Charles Holcroft contributed, during his - lifetime,
about 100,000l. to the University. : 3

The Rev. John Howell has presented to the Odonto-
logical Museum a further collection of skulls and teeth
from the Congo region,

,Pror. W. R. Scorr, of the University of Glasgow,
will deliver the Jevons Memorial Lectures on
"“ Economic Problems of Peace after War” at Univer-
sity College, Gower Strect, on Tuesdays and Fridays,
beginning on Tuesday, May 15. The subject of the
first lecture will be ** The Economic Man and a World
at War.” The lectures will be free to the public.

Dr. WirLiam Pricg, of Southerndown, Glamorgan,
at one time an active member of the council and court
of governors of the University College of South Wales
and Monmouthshire, died at Southerndown on January
11 last. By his will; of which the principal of the
college is one of the executors andtrustees, it is pro-
vided that the residue of his trust estate, after payment
of certain legacies, annuities, gifts, and devises, shall
be bequeathed to the council .of the college to be
devoted to ‘the medical department of the college



May 10, 1917]

NATURE

a1

according to the .directions and. discretions of the
council.  The residue of the estate will probably
amount to something approaching the sum of 20,000l

An exhibition of official 'photographs illustrating
various types of work on which women are employed
in engineering and other industries on munitions of
war is to be held at the South-Western Polytechnic
Institute, Manresa .Road, Chelsea, S.W.3, from Mon-
day, May 14, until Saturday, May 26, between the
hours of 10 a.m. and 7 p.m. The photographs, which
have been lent by the Ministry of Munitions, illus-
trate the employment of women, and include work in
general engineering, foundry, machine tools, optical
munitions, aircraft, aeroplane engines, woodwork,
shells, guns and gun components, machine-guns, fuses,
and cartridges. =All who are interested to see these
photographs are invited.  Admission is free. «The
Ministry of Munitions has recently’ held a similar ex-
hibition at the Roval Colonial Institute, and also at
one or two towns in England.

Most of the museums in this country have long
recognised the desirability of interesting school chil-
dren, and have had various schemes of lectures and
demonstrations for the pupils. Owing to exigencies
of the curricula of elementary schools, however, it has
not often: been possible to arrange for an extended
course of museum lectures for any particular school or
schools. At Liverpool, where many schools have been
taken over for other purposes, an opportunity has
recently occurred of giving systematic lectures on an
extended scale, and a report by Dr. J. A.. Clubb, Prof.
W. A. Herdman, and Mr. E. B. Turner (the Senior
Inspector of Schools) has been published. From this
it seems that the lecturers and inspectors alike are
astonished at the way in which the children ecan
sketch and describe what they have seen, and in the
opinion of the inspectors the experiment has proved
‘“an unqualified success.” The Liverpool pupils were
fortunate in having lessons from Prof. Herdman, Prof.
Newstead, Mr. R. D. Laurie, and Miss Bamber.

A NatioNaL conference on the subject of educational
reconstruction was held on Thursday, May 3, at the
Central Hall, Westminster, under the chairmanship of
the Rev. W. Temple. president of the Workers’ Educa-
tional Association. The resolutions submitted to the
conference, and carried with some amendments,
covered the whole educational ground from the pro-
vision of nursery schools for children between the ages
of two and six up to entrance to the university, for it
was unanimously affirmed that the object of educa-
tional reform will not be attained until a broad high-
way is established from the elementary school to the
university. One of the most pressing and important
series of resolutions agreed to was that dealing with
the educational needs of boys and girls who at present
enter on some form of occupation on leaving the
elementary school, and it was emphatically laid down
that this education should not be confined to the
development of the minds, but must be also directed
towards that of the bodies and characters of such
pupils. As passed by the conference the resolutions
in this connection read as follows:—r1. (b) All forms
of exemption under the age of fourteen to be abolished;
the leaving age to be raiced to fiftéen (without exemp-
tion) within a period of five years, and to sixteen
within. a further period of three years; maintenance
allowances to .be provided to children above the age
of fourteen; and child labour for profit or wages to be
abolished during the period of compulsory full-time
attendance at school: 2. (i) Compulsory part-time edu-
cation of not fewer than twenty hours per week (includ-
ing time spent in organised games and school meals)
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to be provided free for all such young persons, up to
eighteen years of age, as are not receiving full-time
education ; such education to be given in the daytime.
2, (ii) The hours of labour for all young persons under
the age of eighteen to be limited to a .maximum of
twenty-five per week. If, moreover, statutory approval
be given to the demand of the conference that ‘‘the
size of all classes in elementary schools be immediately
reduced to forty as a maximum with a view to a
further reduction to thirty,”” not only will-a better
foundation be laid for the further education of part-
time' artisan pupils, but the superstructure in the
secondary schools Wwill be considerably strengthened.
The conference. resolved that its resolutions shall be
pressed forward in every possible direction without
delay.

SOCIETIES AND ACADEMIES.
LoNDON,

Royal Society, April 26.—Sir J. J. Thomson, president,
in the chair.—G. W. Walker: The effective inertia of
electrified systems moving with high speed. If it is
assumed that an  electron moving with speed KC
(where. C is velocity of light) becomes deformed so
that the surface is of the form (1—k*)-'x*+y*+2*=a®,
Lorentz has shown by the * quasi-stationary’’ assump-
tion -that the inertia for longitudinal inertia is
my(1—k*-3, and for transverse inertia m,(1—k*)-1
The same results follow from Einstein’s *‘relativity ™
theory. In the paper the inertia is determined by a
method developed in a former paper (Phil. Trans., A,
vol. ccx., p. .145), which depends directly on the .
primary equations, and is free from the error that the
quasi-stationary method may introduce. The results
are that for a “contracted '* electron the longitudinal
inertia is—

1
(1 — 51’3) (1A%,
and the transverse ineitia is—

[1
+ 142 (1 - A2k
7”0(1 6G. )(l )

—Dr. G. W. C. Kave: The composition of the X-rays
from various metals. The X-rays from a bulb excited
by low voltages (10,000 to 50,000 volts) are rich in the
characteristic radiation of ‘the .anticathode. In the
case of irom, nickel, and copper the amount of K-
radiation  lies between 8o and go per cent. In the
case of platinum the proportion of L-radiation is from
40 to 60 per cent. Evidence of characteristic radia-
tions softer than the K- and L-radiations has been
obtained.—Dr. C. H. Browning and Dr. S. Russ: The
germicidal action of ultra-violet radiation and its
correlation with selective absorption. (1) A new
method is described which renders it possible to deter-
mine what portion of the ultra-violet spectrum is most
effective’ in germicidal action, ‘and, further, to specify
the wave-length of the radiation at which such action
practically ceases. (2) The method has been applied
to test the range of susceptibility of a number of
different pathogenic organisms. By the process de-
scribed it is possible to expose cultures of two different
organisms simultaneously to the same intensity and
chardcter of radiation. The ranges of susceptibility of
B. typhosus and B. coli are closelv similar and prac-
tically the same. as those of organisms such .as
staphylococcus pyogenes aureus and the meningo-
coccus. (3) A striking feature of the germicidal action
of thee radiation in question is its abrupt termination
at a wave-length of about 2960 A.U. (1) It has been
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possible to correlate ‘this feature with ‘* selective ab-
sorption,” for it is found that the organisms. exhibit
marked absorptive power for just those rays which have
germicidal action.—E. C. Hort : Morphological studies
in the life-histories of bacteria. - According to current
theory the life-history of the ‘“lower” bacteria is one

- of great simplicity, reproduction taking place—apart
from endosporulation, in certain cases, of a special
type—solely by transverse binary fission. This theory
is mainly based on the unquestioned fact that trans-
verse binary fission is the rule in standardised labora-
tory cultures. In the present communication evidence
is produced to show that the life-cycle of the *‘lower”
bacteria, as illustrated by the members of the enteric
group, so far from being solely represented by per-
petual binary fission, is one of great complexity, and
includes an invisible, or almost invisible, stage. The
nature of the evidence presented excludes the presence
of contaminants, or of *‘involution” forms, as reason-
able explanations of the recorded observations, and
throws grave doubt on the adequacy of the mutation
theory to explain morphological aberrancy from type
—laboratory type—amongst the bacteria.

Geological Society, April 18.—Dr. Alfred Harker,
president, in the chair.—Prof. H. H. Swinnerton and
A. E. Trueman : The development and morphology of
the ammonite septum. Two methods of studying the
septum (not merely the suture) were used:—(1) Clean-
ing the face of the septum completely; (2) filing away
the surface of the whorl in successive layers, and thus
making a series of sections—called septal sections—of
the septum parallel to its periphery. An instrument
was designed for measuring accurately the variations
in level of the face of the septum in relation to a
definite datum-plane; and also the thickness of the
layers filed off from the whorl. Dactylioceras com-
mune, Sphaeroceras brongniarti, and Tragophylloceras
loscombi were chosen as types with normally shaped,
greatly depressed, and greatly elevated whorls respec-
tively. A contoured plan of the adult septum of Dac-
tylioceras shows that half the septum lies ' approxi-
mately in one plane and that the posterior folds or
lobes occupy a greater area than the anterior folds or
saddles. It also confirms the view that the septum is,
on the whole, convex forwards.  In all three types the
axes of the folds remain approximately at right angles
to the periphery through all the changes in shape of
the whorl.  Incompletely formed septa indicate that
secretion commences at the umbilical angle and at a
definite distance from the preceding septum Asym-
metry of the septum, and of the suture-line, in ammo-
nites is more common than is usually supposed. It
mav arise in one of two ways, namely, (1) by the
different development of the elements of opposite sides ;
(2) in association with the lateral displacement of the
siphuncle. Asymmetry of the latter type has been con-
sidered as of svstematic importance.  Nevertheless,
while it does arise more frequently in certain genera,
as, for instance, in Psiloceras and Hoplites, it occurs
not uncommonly in many other unkeeled ammonites.

Mathematical Society, April 19.—Prof. H. M. Mac-
donald, president, in the chair.—Prof. W. Burnside :
A liquid gyrostat.—G. N. Watson': The integral
formula for generalised Legendre functions.—Prof. H.
Hilton : A substitution permutable with the transposed
substitution.

May 3.—Sir J. Larmor, vice-president, in the chair.
—G. H. Hardy: Sir George Stokes and the theorv of
uniform convergence.—Prof. E. W. Hobson: Hel-
linger’s integral.—Dr. W. P. Milne: A symmetrical
condition for co-apolar triads on a cubic curve:
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Challenger Society, April 25.—Capt. -Alfred Carpenter
in the chair.—Dr. S. F. Harmer: (1) A submarine
cable damaged by the bite of -a shark; the injured
portion, brought up from a depth of 252 fathoms off
the west coast of South Africa, was pierced by the
tooth of a shark (Oxyrhina spallanzii). (2) Cetacea
stranded on the British coasts during 1915 and 1916;
of special interest were examples’ of Cuvier’s whale,
a very young sperm whale, a white-sided dolphin, and
a Kkiller of very large dimensions.—E. Heron-Allen and
A. Earland: (1) A new type of Arenaceous Fora-
minifera; this showed a remarkably selective use of
entire sponge spicules of a single species. (2) An
unidentified enemy attacking Foraminifera; the enemy
organism sought to bore through the test of Bilo-
culina. ;

Royal Anthropological Institute, May 1.—Mr. A. L.
Lewis in the chair.—J]. Reid Moir : Some human and
animal bones, flint implements, etc., discovered in
two ancient occupation-levels in a small valley near
[pswich. The excavations, carried out over two years,
have shown that’ two well-marked occupation-levels
occur in the deposits covering the sides of the valley.
Since these floors were occupied by man the. valley
has suffered denudation and erosion. The lowermost
floor has yielded animal bones, including elephant and
ancient types of horses, and three portions of the
human skeleton, viz., a skull fragment and part of
the shafts of a humerus and femur. These are not
referable to the same individual, but probably two
or three persons are represented. The associated flints
are of Upper Le Moustier type, and were associated
with fragments of primitive pottery. The upper floor
contains implements of the Aurignac culture, while
in the hill-wash overlying this floor two specimens of
Early Solutré implements have been found. The sur-
face soil above the hill-wash has yielded a tanged
and barbed Neolithic arrow-head. Thus an orderly
sequence of industries has been established such as
occurs in Continental caverns. The implements have
been examined bv Prof. v, Commont, who agrees with
the description of them given aboye. It would appear
that the hill-wash covering the upper floor was de-
posited during a period of low temperature occurring
at the close of Upper Palaolithic times.

MANCHESTER.

Literary and Philosophical Society, April 3.—Prof. S. J.
Hickson, president, in the chair.——R. B. Fishenden:
Illustration processes used in scientific publications.
In the case of diagrams and other drawings in pure
line the most satisfactory results are obtained by the
use of a waterproof Indian or Chinese ink upon a
smooth hard-surfaced paper, or Bristol board. All the
lines must be equally black and firm; if they are
broken, or have serrated edges, the defects generally
become more pronounced in the reproduction. Unless
it is impracticable for other reasons, the original draw-
ings should be made to be reproduced to half or two-
thirds their lineal dimensions. Photographs may con-
veniently be converted into line drawings by drawing
over the outlines with waterproof ink and then bleach-
ing out the original print. Photographs for reproduc-
tion by collotype or by the half-tone process: are pre-
ferably black, glossy ‘‘bromide’ prints, or *‘ gelatino-
chloride ™ prints of a purple-brown tone. Sepia wash
drawings are more satisfactory for photographic repro-
duction than those made in pure black and grey.

Paris.

Academy of Sciences, April 25.—M. A. d’Arsonval in
the chair.—H. Desldndres : The influence of intense and
prolonged gunfire on the fall of rain.  Heavy rainfall
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has been generally regarded as a consequence of pro-
longed cannonades, although the scientific evidence is
not conclusive on the point. From a theoretical point
of view this effect may be regarded as probable, as
ionisation of the air is produced in several ways during
the discharge of artillery, and this might provoke pre-
cipitation in the case of air charged with moisture.
Experimental work on the degree of ionisation of the
air and the intensity and sign of the electric field is
suggested.—G, Lemoine : Observations on the preced-
ing communication. If the frequent and prolonged
discharge of artillery has any influence on rainfall this
can only be the case for small falls; heavy and pro-
longed rain can only be explained by the action of
large atmospheric currents.—M. Tisserand : Agricul-
tural teaching in France. Improvements of which it
appears susceptible. ~ Comparisons with results ob-
tained in Belgium, Denmark, and Germany show that
much increased yields of agricultural preduce and
animals might be expected as a result of.improved
agricultural education.  France has always applied
without delay the results of scientific research to the
culture of the vine and with great practical success,
and the proposals put forward should lead to similar
improvements in other fields of agriculture.—M.
Quénu was elected a member of the section of medi-
cine and surgerv in the place of the late Ch. Bouchard.
—G. Julia: The reduvction of non-quadratic indeter-
minate conjugated forms.—W. H. Young : The differ-
entiation of functions with limifed variation.—E.
Kogbetliantz : The summation of ultra-spherical series.
—P. Pascal : The neutral and acid sulphates of sodium.
Studies of the eaquilibrium of the ternary system
H,SO,—Na,SO,—H.,O between wide limits of tem-
perature (—45° C. to +210° C.), the results being
shown on a diagram in trilinear projection.—Ed.
Chauvenet : The zirconyl radical, ZrO. 'Conductivity,
cryoscopic, and thermochemical experiments are cited
proving the existence of this radical in zirconium com-
pounds.—]J. Bougault: Tsomerisation in the ethylenic
acids by migration of the double bond. e¢B-Phenyl-
crotonic acid, C.H..CH,.CH=CH.CO,H. The action
of boiling alkalies on these acids is usually
represented as  producing a transformation of
the By into the nB acids. TIn reality ‘he reaction is a
reversible one, but the point of equilibrium in the
majority of cases is verv near the total transformation
into ¢f8 acids. Some experimental proofs of the exist-
ence. of this equilibrium are given.—F, Grandjean: An
attempt at orientation of the salts of cholesterol and
anisotropic liquid oleates on crystals.—P. Lesage : The
germination of seeds in saline solutions.—H. Coupin :
The influence of calcium salts on the absorbent root
hairs. Calcium as carbonate, chloride, and nitrate
may prevent the proper development of the root hairs
of a plant. Calcium sulphate appears to be without
effect.—A. Guilliermond : Contribution to the study of
the fixation of the cvtoplasm.—J. Amar: The price of
movement in invalids and persons who have recently
lost the right arm. The use of a limb or a portion of
a mutilated limb by mutilated soldiers produces a
fatigue in excess of that produced bv the same move-
ments in normal persons.—H. Bordier and G. Roy:
The colloidal state of camphor in water in presence of
camphorated oil. - Biological ard therapeutical conse-
quences. - Camphor in solution' in  water is in the
colloidal state, and this accounts for the discrepancies
between the solubilitv coefficients for camphor in water
given by different authors.—M. Fonzes-Diacon: The
white turbidity in° wines (casse). The modern treat-
ment of wine by sulphurous solutions of ammonium
phosphate predisposes the wine to the white casse.
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This defect may be reduced or prevented by citric acid,
although in some cases the legal limit is tco small,
and by oxalic acid or oxalates, toxic products the
use of which is forbidden by law.—A. Chantemesse, L.
Matruchot, and A. Grimberg; A new micro-organism,
Mycobacillus synovialis, causing in man a disease
developing like articular rheumatism.

.

Wasnincron, D.C.

National Academy of Sciences, Proceedings No. 3,
vol. iii. (March).—I. Langmuir: The condensation
and evaporation of gas molecules. A discussion of
the evaporation versus the reflection theory, with con-
clusions favouring the former.—S. B. Nicholson : The
ninth satellite of Jupiter. Comparison of the orbits
of the eighth and ninth satellites. The mean period
of the ninth is 745 days, and its diameter is probably
about fifteen miles.—H. E. Jordan : Aortic cell clusters
in vertebrate embryos.. The hamogenic activity of
embryonic endothelium is a normal function at a
certain stage of embryonic development.—H. Jordan .
Rheotropism of Epinephelus striatus, Bloch. The lip
region is the most sensitive part of the body surface.
The end organs of tactile sensitivity serve also as
organs of rheotropic sensitivity.—]. Rosenbaum :
Studies of the genus Phytophthora. A search for de-
termining characters of diagnostic values in testing
the different species.—E. H. Hall: A possible func-
tion of the ions in the electric conductivity of metals.
A discussion of the number of ions necessary to
maintain currents of great density, and of the tem-
perature relations of conductivity if due to ions.—
W. Bowle: The gravimetric survey of the United
States. ‘A summary of the present position of the sub-
ject.—S. J. Barnett: The magnetisation of iron,
nickel, and cobalt by rotation, and the nature of the
magnetic molecule. A confirmation of the assumption
that only electrons are in orbital revolution in all the
substances investigated.—D. L. Webster and H.
Clark : The intensities of X-rays of the L series. A
discussion of the intensities in the case of platinum
as functions of the potentials producing them.—C. C.
Little : The use of vasectomised male mice as indi-
cators.—F. H. Seares: Photographic magnitudes of
stars in the selected areas of Kapteyn.—N. C. Nelson :
Archaology of mammoth cave and vicinity: A pre-
liminary report. Two isolated horizons of culture
have been found, one indicating an agricultural

| people, the other a hunting people.—R. H. Chittenden

| and F. P. Underhill : The abnormal state is due to a

| of stars with respect to the galactic plane.

deficiency in some essential dietary constituent or con-
stituents presumably belonging to hitherto unrecog-
nised but essential components of an adequate diet.
—F. N.. Cole, ILouise D. Cummings, and  F[. S.
White : The complete enumeration of triad systems in
fifteen elements. There are eighty types.—E. L.
Nichols : New data on the phosphorescence of certain
sulphides.—A. C. Redfield: (1) The reactions of
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co-ordination of the melanophore reactions of the
horned toad.—E. C. Jefirey : Petrified coals and their
bearing on the problem of the origin of coals. Coals
containing ‘‘coal balls” are abnormal, but there is
no good evidence that ‘“coal balls” are organised
from material accumulated in situ.—C. Zeleny: The
effect of degree of injury, level of cut and time within
the regenerative cycle upon the rate of regeneration.
—F. H. Seares: Preliminary note on the distribution
A com-
parison of Mount Wilson. counts with Kapteyn’s, in
which good agreement is found; as compared with
both, the results of Chapman and Melotte are not
homogeneous. ; : ;
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Section), January 18.—A. A. Markov: Some limiting
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