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GOODMAN’S PATENT PLANIMETER.

Planimeter (Goodman’s), for measuring areas, with instructions, giving
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THE MANCHESTER MUNICIPAL
SCHOOL OF TECHNOLOGY.
(Un1veErsiTY OF MANCHESTER.)

PRINCIPAL: J. C. M. GARNETT, M.A. (late Fellow of Trinity College,
Cambridge).

The Session 1915-16 will open on October 5. Matriculation and En-
trance Examinations will be held in July and September.

The Prospectus, forwarded free on application, gives particulars of the
courses leading to the Manchester University degrees in the Faculty of
Technology, in the following Departments :—

MECHANICAL ENGINEERING,
ELECTRICAL ENGINEERING,
SANITARY ENGINEERING (including Municipal Engineering),

THE CHEMICAL INDUSTRIES (including General Chemical
Technology, Bleaching, Dyeing, Printing, Papermaking, Brewing,
and Metallurgy),

THE TEXTILE INDUSTRIES,
PRINTING AND PHOTOGRAPHIC TECHNOLOGY,
ARCHITECTURE.

UNIVERSITY OF MANCHESTER.

CHEMISTRY COURSES.

A prospectus containing full particulars of the Lecture and Laboratory
Courses qualifying for Degrees in Chemistry, will be forwarded on appli-
cation to the Registrar.

Applications for admission to the Research Laboratories should be made
to the Director of the Chemical Laboratories.

LEICESTERSHIRE EDUCATION
COMMITTEE.

Applications are invited for the combined post of PRINCIPAL of the
LOUGHBOROUGH TECHNICAL INSTITUTE and INSPECTOR
of COUNTY EVENING SCHOOLS.

The successful applicant will be responsible to the Governors for the
direction of the Technical Institute at Loughborough, and in addition will
be required to advise the Director of Education on all matters pertaining
to the general organisation of Evening Schools throughout the County.
At the present time there are 35 such schools. Full time service will be
required. University degree essential. Commencing salary 4300 per
annum, rising by annual increments of £25 to £400. Travelling expenses
will be allowed. Applications, which should be accompanied by copies of
three recent testimonials, should be sent to the undersigned not later than
Monday, July 5. Further information may be obtained from

W. A. BROCKINGTON,
Director of Education.

33 Bowling Green Street,
Leicester.

CITY AND COUNTY OF NEWCASTLE-UPON-TYNE
EDUCATION COMMITTEE.

RUTHERFORD TECHNICAL
COLLEGE.

Principal—C. L. EcLAIR-HEATH, Wh.Sc., A.M.I.M.E.

Applications are invited from gentlemen having good technical training
for appointment as LECTURER in CHEMISTRY at a commencing
salary ranging from £15c to £200, according to qualifications and experience,

Applications, to be made on forms which may be had on receipt of a
stamped addressed foolscap envelope, must be delivered to the under-

signed not later than July 8, 191s.
PERCIVAL SHARP,

Education Office, Director of Education.
Northumberland Road,
Newcastle-upon-Tyne.

LANCASTER GIRLS’
SCHOOL.

GRAMMAR

WANTED in September, a SCLENCE MISTRESS. Applicants must .

be Graduates ; Honours preferred. Chemistry essential. Secondary
School teaching experience desirable. Initial salary from %100 to £120,
rising by annual increments to £170.
The appointment to be subject to the conditions and regulations respecting
Day Secondary Schools under the Lancashire Education Committee,
Further particulars, scales of salaries and forms of application must be

obtained from the undersigned,
GEO. H. MITCHELL,

Town Hall, Lancaster, Secretary for Education.

June 21, 1915.

JUNIOR RESEARCH CHEMIST required

for works manufacturing _organic - chemicals, Apply, stating age,
experience, and salary required, to ** Box No. 54,” c/o NATURE,

LEICESTER

MUNICIPAL TECHNICAL SCHOOL.

WANTED for September 1, a FULL-TIME ASSISTANT in the
COMMERCIAL DEPARTMENT. 5

Subjects : Elementary Mathematics, French and English, with Latin if
possible.

Commencing salary £140 per annum.

Candidates must be ineligible for Military or Naval Service.

Forms of application may be obtained from the undersigned, and must be
returned by June 30.

R. T. B. EDGE,
Assistant Secretary to the Education Committee,

BIRMINGHAM MUNICIPAL
TECHNICAL SCHOOL.

DEMONSTRATOR REQUIRED in PHYSICS DEPARTMENT.
Commencing salary £125. The last date for sending in applications is
June 30, 1915.

For full particulars and form of application apply

: GEO. MELLOR, Secretary.
Offices of the School,
Suffolk Street,

June 7, 1915.

UNIVERSITY OF LONDON, UNIVERSITY COLLEGE.

BIOMETRIC LABORATORY.

TWO ASSISTANTS will be appoint:d as from October 1. They may
be men or women, and mu-t have interest in and some experience of
computation. Mathematical degree, or its equivalent, essential.

For fuller particulars apply to Professor KarL Pearson, University
College, London, W.C.

MATHEMATICAL MASTERS wanted as

follows : (1) Hons. Graduate preferred. £170, non-resident. (2) Maths.
and Geography. 4150, non-res. (3) Maths. £roo, res. (4) Maths.
and some KEng. £go, res. (5) Graduate for Maths., County Schoo'.
4120, non-res.  (6) Maths. or Physics. 4140, non-res. For details
of \the above and other vacancies, address GRIFFITHS, | POWELL,
SmitH & Fawcert, Tutorial Agents (Estd. 1833), 34 Bedford Street,
Sirand.

WANTED, LADY ANALYST for Glass

Works Laboratory. Apply, in first instance, by letter to Dr. M. W.
TravERs, F.R.S., 17 Lexham Gardens, W.

BALANCE required, second-hand, standard
make, for Analytical Work, 200 gramme turning to 1/roth or 1/5th
milligramme. Address cffers to ** Box No. 52,” ¢/o NaTURE Office.

A LARGE QUANTITY of ELECTRICAL

APPARATUS for disposal, practically new. Complete list supplied.
Very suitable for Technical or Science School Laboratory.—For further
particulars apply *“ J. S.,” c¢/o NATURE.

CHEMICAL FUME CUPBOARD for Sale,

quite new, never used, same as No. 117 (B.ird and Tatlock’s Cata-
lugue).—For further particulars apply * J. S.,” cfo NATURE.

WANTED, 1 each ¢ Nature,”’” April 26, 1906,

and June 14, 1906. Published price off .red. Write ¢ W.,” c/o NATURE
Office, St. Martin’s Street, London, W.C.

FOR SALE.—A WAR BARGAIN.
COOKE 4-INCH TELESCOPE

with 1§-in. finder, four astronomical eyepieces,
dew shade, mounted on Cooke equatorial with
hour circles 63-in. diameter, declination circles
8%-in. diameter divided on silver, driving clock,
the whole mounted on an iron column. A modern
Instrument, in good condition. Price £70.

CLARKSON, 338 HIGH HOLBORN, LONDON.
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Books on Scientifie, Teehnieal,
Eduecational, Medieal, all other
subjects, and for all Exams.

BOOKS!

SECOND-HAND AT HALF PRICES! New, at 25 Discount:

CATALOGUES FREE. State Wants, Books sent on approval.
BOOKS BOUGHT: Best Prices Given.

W. & G. FOYLE, 121-123 Charing Gross Road, London.

MANSFIELD’S
OIL GAS APPARATUS

A simple compact plant which makes Gas from
Oil, for any Laboratory or Industrial Purpose.

MANSFIELD & SONS, Ltd.,41 Hamilton Sq., BIRKENHEAD

OLD PLATINUM, GOLD

Dental Alloy, Scrap, &c.,
valued or purchased.

SPINK & SON, Ltd.,

17 & 18 PICCADILLY, I.ONDON, W.
EST. 1772.

Gems for experimental work at moderate prices.

THE IRISH NATURALIST.

A Monthly Magazine of Irish Zoology, Botany, and

Geology. Price 6d.
Edited by Prof. GEO. H. CARPENTER, B.Sc., R. LLOYD
PRAEGER, B.A., and ROBERT J. WELCH.
Annual Subseription, 5s. Post Free to any Address.

Dublin: EASON & SON, Ltb.; 40 Lower Sackville Street
(to which' Address Subscriptions should be sent).

NATURE.

The number for last week (June 17) contained :—

The Mobilisation of Seience.—Modern Electrical
Theory. By N. B.—Horticulture and Botany.—
garlmals of Physies.—Evolutionary Medicine.

YARSEISE]S

Our Bookshelf.

Letters to the Editor:—

Surface Tension and Ferment Action. Dr. E. F. ArRM-
STRONG ; Prof. H. E. ARMSTRONG, F.R.S.—Training
for Scientific Research. Dr. T S. PATTERSON.—Galileo
and the Principle of Similitude. Prof. D'Arcy W.
THoMPSON, C.B.—The Names of Physical Units. Dr,
CH. Ep. GuiLLAUME ; Dr. J. A. HARKER, F.R.S.—
University Appointments in War Time. Prof. PErRCY F.
FRANKLAND, F.R.S.—Volunteers for Scientific Work.
EDpWARD HERON-ALLEN.

Scientific Methods in Industry. By W. P. DREAPER.
—Hampshire Field Archeeology. (//Zustrated.) By
Lieut. W. E. RoLston.—Cotton for German
Ammunition. By Sir WitLiam Ramsav, K.C.B.,
F.R.S.—Mr. F. H. Neville, F.R.S.

Notes.

Our Astronomieal Column.

Iron, Carbon, and Phosphorus. By Prof. H. C. H.'
CARPENTER.—The Seismological Society of
Ameriea. By Dr. C. Davison.—Indian Geodesy.
By H. G. L.—The Fly Problem.—Jamaiea as a
Centre for Botanical Researeh in the Tropies.
By M. D.—The American Philosophical Society.

University and Edueational Intelligenece.

Societies and Academies.

Books Received. Diary of Societies.

Copies can be obtained through any bookseller or newsagem or post-
free from the Publishers, St. Martin’s Street, London, W.C., on receipt of
6}d. from residents in the British Isles, or of 73d. from residents abroad.

SCIENTIFIC

Michael Faraday
Thomas Henry Huxley
Charles Darwin

John Tyndall

Jean
Dumas

J. Louis R. Agassiz
Baptiste

*» Sir Richard Owen

WORTHIES.

THE FOLLOWING 1S A LIST OF THE STEEL AND PHOTOGRAVURE PORTRAITS THAT HAVE
APPEARED IN THE ABOVE SERIES :—

Sir Archibald Geikie
Lord Lister
Stanislao Cannizzaro
Von Kolliker

André

Sir George Gabriel StoKes
Sir Charles Lyell

Sir Charles Wheatstone
Sir Wyville Thomson
Robert Wilhelm Bunsen
Lord Kelvin

Baron A. E. Nordenskjold
Hermann L. F. Helmholtz
Sir Joseph Dalton Hooker
William Harvey

Sir George B. Airy

James Clerk Maxwell

James Prescott Joule

William Spottiswoode

Arthur Cayley

Sir C. W. Siemens

John Couch Adams

James Joseph Sylvester

Dmitri Ivanowitsh Men=
deleeff

Louis Pasteur

Simon Newcomb

Sir William Huggins
Lord Rayleigh
Eduard Suess

Sir William CrooKkes
Sir William Ramsay
Dr. A. Russel Wallace
Prof. H. Poincare

Sir J. J. Thomson

‘_]] The Portraits of Sir A. GEIKIE, LORD LISTER, Prof. CANNIZZARO, Prof. VON KOLLIKER,
Prof. S. NEWCOMB, Sir W. HUGGINS, LORD RAYLEIGH, Prof. SUESS, Sir WM. CROOKES,
Sir WM. RAMSAY, Dr. A. R. WALLACE, Prof. H. POINCARE and Sir J. J. THOMSON helong

‘ to a New Series and are Photogravures.

Proof impressions of any of the above, printed on India paper, may be had from the Publishers, at 5s. each; or the Series
of 40 Portraits in a Handsome Portfolio for £10 5s., carriage paid. The Portfolio may be had separately, price 6s.

Cheques and Money Orders payable to MACMILLAN & CO., Ltd.
OFFICE OF ‘““NATURE,” ST. MARTIN’S STREET, LONDON, W.C.
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THE
“GERYK”

(Fleuss Patent)
Vacuum Pump.

Results hitherto only possible with
mercury pumps are readily obtains
able by the *“ GeryKk.” Used by all
leading scientists. Far more rapid
than any other vacuum pump.

Price from

£4:15:0

Write for
LIST F.45.

LONDON : READING:
Offices, Works,
II Tothill Street, Nine Elms
Westminster, S.W. Iron Works.
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The “WILLETT ” GENERATOR

Gas Heating for Isolated Laboratories

With the aid of the Willett Petrol-Air Gas System
every operation in the laboratory requiring the use of
gas can be as easily carried out in the remotest corners
of the world as in town. This is because the Willett
Plant is entirely self-contained, can be installed any-
where, and entirely overcomes the difficulties caused
by the absence of a regular
gas supply.

The ¢ Willett” Generator is com-
pact and can be shipped either
complete ready for erection, or if
necessary in parts. It is well
designed, strongly built, and all
the parts liable to rust are in brass
and will consequently last for
many years without replacement
of parts. The Generator is weight-
driven, and the only daily atten-
tion it requires is t» wind up the
weights and when necessary to
refill with petrol.

The introduction of the  Wil-
lett ” Petrol Air-Gas system into
your laboratory will mean that
you can conduct almost every
heating process with the same
ease as you would be able to do
in any Town Laboratory.

Write for Booklet ““T,” which
¥ gives full particulars of this

system, and if possible visit the Showrooms at Sloane Square,

London, S.W., where a full demonstration can be seen.

W. WILLETT, 39F Sloane Sq.. London, S.W.

Established over 40 years. ®

gy

"THE BRITISH DRUG HOUSES

supply

'ANALYTICAL REAGENTS
“A.R.”

The B.D.H. Analytical Reagents
are guaranteed to conform to the
standards of purity regarded as
necessary for analytical work by
the Special Committee appointed
by the Councils of the Institute
of Chemistry and the Society of
Public Analysts.

Professional Chemists are re-
quested to specify B.D.H. when
ordering “A.R.” chemicals
through dealers.

Price List will be sent on application.

THE BRITISH DRUG HOUSES, Ltd.,

Chemical Manufacturers,

Graham Street, City Road, London, N

The BRAM PIPETTE.

T Registered Nr. 617344

SIMPLE.
EFFICIENT.
HYGIENIC.
CHEAP.
SAFE.

ADVANTAGES :

1. The rise of the liquid can
be easily and carefully
observed. |

2. Theinstrumentis hygienic,
as the pipette itself is
not sucked.

3. There is no risk of sucking
liquids into the mouth.

4. Pipettes of any length can
be easily operated on the
bench.

N2 6I7344.

REGISTERED
- 7 40

JOHN J. GRIFFIN & SONS, v..

KINGSWAY, LONDON, W.C,
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CHEMISTRY OF PETROLEUM.
The Chemzstry of Petroleum and its Substitutes.
By Dr. C. K. Tinkler and Dr. F. Challenger.
. Pp. xvi+352. - (London: Crosby Lockwood
and Son, 1915.) Price 105. 6d. net.
-A BOOK: on the chemistry of petroleum,
A written for English students, arouses a
special interest if only by the fact, that, although
it is largely used, the raw ‘material is neither
found nor refined in this country. = In short, the
industry; except as a matter of buying and selling,
does not exist.

- The title is, however, unmtentlonally rms]ead-
ing. Although it is called a practical handbook,
the term does not imply any technical details of
production, such as one finds in the volumes of
Sir Boverton Redwood. It is concerned only with
the .chemistry of the subject—that is to say, its
theoretical side—and such simple practical experi-
ments and tests as can be performed in a labora-
tory. Moreover, “the substitutes’ monopolise a
large - share of the volume. For example, the
descriptive portion of the petroleum industry
occupies -less - than one-twentieth of the total
number of pages, and about the same amount
of space is accorded to ‘the distillation of bitu-
minous shale, of coal, and of coal-tar, and to
the production of ethyl alcohol and wood spirit,
whilst -tests of various kinds, including the deter-
mination of physical constants and a few simple
organic preparations, fill up the rest of the volume.

" The book is actually a treatise on the chemistry
and valuation of liquid fuels, and is intended to
serve as a text-book for a part of the curriculum
which, together with the course on petroleum
mining, forms one of the subjects for the diploma
or B.Sc. degree of the University of Birmingham.

Having briefly indicated the scope and object
of the book, we can only express our full agree-
ment with the writer of the introduction (Sir B.
Redwood) that, in providing a text-book for stu-
dents’ who desire to become proficient in the
chemical technology of petroleum, the authors
properly consider that no man can become a suc-
cessful technologist until he has fully mastered
the underlying scientific principles of the subject.

There ‘is no doubt that, at the present time,
when such large quantities of liquid fuel are used
for motive power and where so much ignorance
of the methods of estimating the value of these
substances prevails, a book of this character,
the aim- of which is to teach technical methods of
analysis, ought to, and no doubt will, command
general interest. If we have one criticism to offer

No. 2382, VOL. 95]

it is that an attempt has been made to comblne
the 'study of organic chemistry with that of tech-

nology. The whole range of organic chemistry

is run through in the first 62 pages, followed at

intervals by the description of a few substances»

which the student is supposed to prepare in the
laboratory.

As a preparation for the future expert tech-
nologist in so complex and so important a branch
as the chemistry of liquid fuel, we should consider
this wholly inadequate, and that a substantial
course of theoretical. and practical organic
chemistry ought to precede its applications.
Apart from this, we can cordially commend the

volume. and the excellence of the information: it .

contains. JB N E

SIGNIFICANCE OF SEXUAL
REPRODUCTION IN PLANTS.

The Evolution of Sex in Plants. By J. M. Coulter.
Pp. ix+140. (Chicago: University of Chicago
Press; London: At the Cambridge Un1ver51ty
Press, 1914.) Price 4s. net.

ROF. COULTER gives a luminous sketch

of the probable history of sexual re-
production in plants. He deals with the
origin of pairing gametes from spores, with
the differentiation of (1) eggs .and sperms,

(2) specialised sex. organs, and (3) sexual in-

dividuals (such as the male and female gameto-

phytes of Equisetum), and with the special pro-
blems of alternation of generations and partheno-
genesis. In the case of plants it is plain that the
function of sex is not to secure reproduction, but
to secure something in connection with reproduc-
tion which is not attained by the asexual methods.

The sexual method is added on to the older

asexual methods, and does not replace them.

Before sexual reproduction was established there

were three stages:—The primal capacity for cell-

division led on to spore-formation by vegetative

cells, and that to spore-formation by special cells.
The origin of sex was marked by the appear-

ance of minute, motile gametes—reproductive

cells that pair and fuse. If the material of a

protoplast is divided only a few times there is

spore-formation ; if the divisions are more numer-
ous the cells produced are probably gametes.

Perhaps the ageing of cells stimulates the numer-

ous divisions and the production of cells incap-

able of functioning as spores. Whether the pair-
ing gametes appear similar (isogamy) or dissimi-
lar (heterogamy) there is certainly physiological
unlikeness. They are the bearers of sex-deter-
miners and corresponding sex-inhibitors, which

are passed on through generations of vegetative "

cells until- conditions  favour their expression in
s
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gamete-formation again. It is a mistake to
suppose that nutrition determines sexuality, but it
sometimes determines the opportunity for the ex-
pression of sexuality.  Similarly, the nutritive
supply is not necessarily related to differentiation
of sex or size. The male gametophyte of Equise-
tum is small because it is a male, and not male
because it is small. '

The general theory suggested in this interesting
essay is that decline of vegetative vigour favours
the production of gametes with characteristic
chemical substances. The zygotes that result
from the pairing of gametes ténd to lie dormant
until environmental conditions improve—a useful
and probably primary protective adaptation. The
peculiarity of gametes is not to be found in their
motility, or in their minuteness, or even in pairing
(as is shown by nuclear fusions in endosperm-
formation) ; what, then, is their essential feature?
In the reduction division their nuclei become
peculiar, so that a new individual can only be
produced after the nuclei have fused.
advantage of this is probably in securing individu-
ality or wvariation. Thus sexual reproduction
makes, on the one hand, for protection, and, on
the other, for variability. )

CASE-HARDENING.

(1) La Cémentation de L’Acier.
_ Giolitti.

By Prof. F.

Traduction francaise revue par M. A.
Portevin. Pp. 548. (Paris: A. Hermann et
Fils, 1914.) Price 16 francs.

(2) The Case-hardening of Steel. By H. Brearley.

Pp. xv+164. (London: Iliffe and Sons, Ltd.,

1914.) Price 7s. 6d.
(x) ROF. GIOLITTI is probably the
' greatest living authority on the

cementation of steel, and in the above-mentioned
publication will be found by far the most compre-
hensive and lucid presentation of this subject that
has ever appeared. During recent years many
important original researches in this domain have
been published by him and his co-workers at

Turin, and no one is better qualified than he to °

summarise present-day knowledge with regard to
it. M. Portevin, in rendering as he has done an
admirable French translation of the Italian text,
has considerably enlarged the circle of students
to whom the book will be available.

As Prof. Giolitti remarks in his preface,  there
is probably no branch of present-day steel tech-
nology in which ‘empiricism is so supreme as
cementation or case-hardening. Such a condition
of  things, justifiable no doubt at one' time, can
no longer be defended. Scientific knowledge is
now available which permits this highly important
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And the '

process to be carried out under simple and easily
controlled conditions with inexpensive materials, in
such a way as to secure definite results with re-
markable certitude. In spite of this, many works
are content to go on buying at fancy prices mix-
tures of a very ordinary character, the nature of
which is entirely disguised by the trade names
under which-they are sold

. Part 1. of the book deals with cementation pro-
cesses from a chemical point of view, and consists
of five chapters, which trace the sequence of re-
searches that laid the foundation of scientific case-
hardening, and gradually lead up to the final
chapter on present-day knowledge of the subject.
The author has been exceedingly careful in
mastering and summarising the literature avail-
able, and in spite of his own large share of the
experimental field he seems to have missed little
or nothing that anybody else has done. It seems
now to be well established that while pure carbon
can and does under suitable conditions of heating
carburise solid -iron in the complete absence of
any gas, yet such carburisation proceeds so slowly
as to be useless from the technical point of view.
All industrial case-hardening processes require the
presence of gas, and to the question “ What are the
respective parts played by the carbon and the gas
in such processes?” it is impossible to return an
answer that will hold for all cases. It is neces-
sary to examine for every type of cementing
material the specific action of the gas which may
be formed, and then to study how this action is
modified by the presence either of free carbon
pre-existing in the cement or of carbon formed
during cementation.

Part ii. deals with the technical applications of
cementation, and of particular interest are the
chapters relating to liquid and gaseous cementing
agents. It is unfortunate that the table of con-
tents is very meagre, and that the book is without
an index. It is to be hoped that the latter defect
will be remedied when a second edition appears,
for it detracts considerably from the usefulness
of the book in its present form.

(2) Mr. Brearley’s book has been written mainly
for those.who are engaged in the commercial
production of case-hardened objects. Nothing
could indicate its point of view better than the
following quotation from his preface: “An ex-
planation based on the mechanical structure of an
object is intelligible, because most minds can
appreciate 'the elements of design and pass judg-
ment on the composite properties of materials. All
kinds of steel have a mechanical structure which,
when suitably magnified, is as obvious as that of
reinforced concrete. It is in terms of such. struc-
tures that the properties of case-hardened ‘steels
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must be explained.” Chapters i.-vii. -are con-
cerned with various aspects of case-hardening pro-
“cesses, and these are followed by others dealing
with methods of testing, . automobile steels, harden-
ing and tempering, and finally surface hardening
without cementation. No attempt is made to
separate the subject into practical and theoretical
divisions, and the author’s treatment presupposes
an elementary knowledge of metallography on the
part of his readers.

In a book of this kind it is gratifying to find
the following opinion (p. #77): ¢ The most helpful
of all generalisations in metallurgy is the one
based on observations made with the pyrometer
and confirmed by the microscope, known as the
equilibrium diagram.”  Mr. Brearley is to be
congratulated on the production of a book that
was ‘well worth writing, and one which should
certainly be of use to those for whom it is in-
tended. It will repay studying, moreover, by
others than case-hardeners.

151, (€ 8L CARPENTER

OUR BOOKSHELF.

The Principles of Fruit-Growing. By L. H.
Bailey. = Twentieth Edition.  Pp. xiv+432.
(New York: The Macmillan Co., London :
Macmillan and Co., Ltd., 1915.) Price
7S Mol N et

Tuis book has in its different editions been used

for nearly eighteen years as a standard text-book

on commercial fruit-growing, in the Agricultural
and Horticultural Colleges of the U.S.A.; Canada,
and England.

For the present edition the work has been
largely re-written ; it deals with important subjects,
such as the choice of locality and site; the setting
out of orchards; the principles of vegetable
physiology involved in the cultivation, pruning
and thinning of the fruit, and so on. The question
of manuring of orchards, based on experiments
at the American Experiment Stations, gives clear
general reasons for the effect or non-effect of the
The phenomenon of self-sterility of

varieties and the advantage of cross-pollination

are discussed. Examples of score cards dealing
with the growth and character of the tree as well
as the fruit show that this is a valuable method

for comparison of varieties; an example of a

work sheet of an orchard, together with cost and

return, show what may be advantageously learnt
from keeping such a record. Cover crops and pro-

-tection from frost by orchard heating are

described; control of insect pests and fungoid

. diseases, and the choice of pumps and‘nozzles, are

well treated; harvesting, packing, and fruit stor-

- age houses, also special points of interest such as

“'the origin of varieties, are discussed.

The book is one to interest any English apple
grower (it is the apple that is chiefly dealt with);
"it presents new aspects of things different from
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those we are accustomed to see in current English

fruit-growing literature.

The application of principles may need shght
modification in this country as the work is in
the first case written for North America; the main
general principles, however, hold good the world
over. Ceci. H. HoOPER.

Infant Mortality. By Dr. H. T. Ashby. Pp.
x+229. (Cambridge: At the University Press,
1915.) Price 10s. 6d. net.

THE appearance of Dr. Ashby’s book is very well
timed, for in these days of human wastage it
behoves a nation to conserve its resources. ‘ It
is true that in recent years there has been a
slight drop in infant mortality, but it is still dis-
gracefully high, and is largely counterbalanced
by a fall in the birth-rate. The word disgraceful
is the correct one, because the vast majority of
deaths are due to preventable causes, of which
the most important is diarrheea due to bad feeding
and especially to bad and infected milk.
Dr. Ashby shows that much may be done by
the proper instruction of the mothers, but by far
the greatest responsibility falls on public bodies
and the Government, for it is only they who can
deal with the larger questions of hygienic pre-
cautions, such as regulations of cleanliness in
food depots, and the prevention of fly-borne
disease; the call for proper regulation of the
milk traffic is an urgent one; the provision of
shells is important, but the provision of a healthy
race to make and use them is even more pressing.
We trust that useful books such as the one under
consideration may bear fruit in the proper
quarters. W, D)k 8L

St. Bartholomew’s Hospztal in Peace and War.
The Rede Lecture, 1915. By Dr. Norman
Moore. Pp. 56 (Cambridge: At the University
RressTore) i Price o s ihiet:

WE welcome the publication of this Rede lecture
delivered on May 6, 1915, in the Senate House,
Cambridge, by Dr. Norman Moore. Such a
charmingly written history of a great hospital will
appeal to a wide circle of readers. As Dr. Moore
says, the history shows ‘“how in a free country
such’ as ours, where everything is not dominated
by Government, an ancient institution like
St. Bartholomew’s Hospital, whether in peace or
war, lives with the nation and is in touch with
the national life in every period.”

Educative Geography.. A Note-book for Teachers.
By J. L. Haddon. Pp. %6 (London: G. W.
Bacon and. Co: = Iitd-,s1g15.} i Pricelas.fnet,

It is to be hoped that this little book may secure
a wide circulation among teachers of geography in
elementary schools and the junior classes of
secondary schools. It should convince all who
read it that lessons in geography become both
more ‘valuable and interesting’ when they include
simple ' practical exercises to be worked by - the
children themselves, and that the provision of such
work is neither expensive nor unduly troublesome.
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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 mnotice is
taken of anonymous communications.)

The Mobilisation of Science.

THE article in NATURE of June 17 expresses forcibly
what many men of science are thinking. The strange
part of the matter is that the Government and the
country generally do not share in these thoughts and
do not take action by insisting on scientific men taking
on themselves their share of the common burden. The
general disregard of science is, of course, the fault
of scientific men, and particularly of the Royal Society,
but limitations of space do not permit me to enter
upon that fascinating theme here and now. The
point to be dealt with is: What is to be done now?
NATURE says, .on p. 419, that what is required is
‘‘the appointment of a National Committee with a
free hand and ample funds for experimental work’;
and that ““we should possess a scientific corps, with
men investigating at the Front as well as at home,
instead of one or two committees advising officials as
to possible means of offence or defence.”

Mr. H. G. Wells, in his letters to the Times, seems
to show that he holds the same views. Now, with all
due respect to NATURE and to Mr. Wells, those methods
are not in accord with our national characteristics,
and are not suited to the needs of thie moment. To
be plain, they are counsels of perfection with the
practical defects usually associated with such counsels.

Progress in our country, if not throughout the world,
comes mainly, not from scientific discovery, but from
its application. It is beside the mark to point out
that without the researches of scientific men, the
results could not be applied in practice. The advance
of science is a blindfold march. @ No man knows
whither it will lead, or what landmark may be reached
even by the next step. This is not to say that each
step is not carefully considered beforehand and its
probable landing-place made the subject of the most
earnest and profound thought. But it is to say that
each step is only the preliminary to another step, and
that science cares little about landmarks. The good
scientific investigator is not concerned as to the imme-
diate value of his work. He is in pursuit of truth.
Let the world benefit by the way he has opened out
if it is sufficiently wise. The imprisoned splendour
has blazed forth. Let others work by its light.

This is precisely what the inventor does. He is
not greatly interested in the splendour, but he is very
much interested if he can see his way to making
use of it in something “ practical.” He is often not
particularly scientific, or at any rate has little scien-
tific reputation. Yet a man who can apply science
is in his way as useful to science as science is to him.
Just now it is the applications of science we want, not
the underlying science itself. We want to stimulate
invention, to get hold of the men with a “ practical”
turn, and induce them to do their best. How is it
to be done?

To find the answer, the question must be considered
a little further. The main thing with an inventor—
the applier of science—is to know for certain of some
competent person who will listen to what he has to
say, who can judge of the value of what is said, and
will not rob him of his ideas. The inventor wants
the credit for his own work, and if 'he often- positively
prefers something more tangible, he may perhaps be
forgiven in a world where success is nearly always
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_measured in one way. But does an inventor like to
approach the Government? Of course, the man with
superb self-confidence will do the most unlikely things.
I will content myself with saying that many inventors
would not do so. At this juncture some men at least
are convinced, rightly or wrongly, that they would
not receive a patient and intelligent hearing. It is
impossible for the average Briton to get into his head
that an official can be anything but stupid, incapable,
and lazy, with a rooted objection to new ideas,
especially if, as is probable, he does not fully under-
stand them.

The method for the Government to adopt is to let
it be known that the hearing will be patient and

_intelligent, and the adoption of new ideas immediate,

if they are to be adopted at all. It is useless to set
up Advisory Committees if. they do not command the
confidence of the men who have the knack of applying
science. Possibly—I say it with bated breath—even
the council of the Royal Society might not be the
best Advisory Committee. Perhaps an admixture of
more mundane material, even men from works who
live by applying science, might be to the good. But
at least it must be made clear to all by the widest
publicity that the Committee is not one of officials,
whose attainments are chiefly in directions other than
science. -

To me it seems that the various scientific and tech-
nical societies are enough, that any electrician would
trust the council of the Institution of Electrical
Engineers, that any chemist would trust the councils
of the Chemical Society and the Society of Chemical
Industry, that any metallurgist would trust the coun-
cils of the Iron and Steel Institute, the Institution of
Mining and Metallurgy, and the Institute of Metals,
and so on. These organisations are already in exist-
ence and consist of the mixture of men of the labora-
tory and of the works which would possibly give the
best results. :

The setting of men to work, whether at the Front
or at home, in directions specified by the Committees
is a matter which I have not touched, but this letter is
already too long. T. K. RoOsE

(President).

Institution of Mining and Metallurgy, June 19.

The Magnetic Storm and Solar Disturbance of
June 17, 1915.

THE greatest magnetic disturbance of the present
cycle of sun-spot activity, which commenced in March,
1914, and the most violent since that of September 25,
1909, occurred on June 17, I9I5. It commenced
G.M.T. 1.50 a.m. with a sudden increase of H.F.,
and a corresponding sharp, though slight, movement
of the declination needle towards the west. The
greatest angular range in declination was g1-5' of arc,
which occurred at 6 p.m. The spot of light on the
recording drum of the H.F. gradually swung down-
wards with decreasing force, until at 7.35 a.m. it
passed beyond the limits of record, and remained off
for thirty-seven minutes. It then returned for a
moment, when a further sharp decrease took it beyond
the limits of record until 11.30 a.m. Then with a
succession of oscillations it increased, attaining a
maximum of angular displacement of 100’ at 4.15 p.m.
(1'=0'44 x 10-% C.G.S. units). The total range ex-
ceeded 130.. The V.F. also attained its maximum
value of increasing force at 4.15 p.m. In all the
elements the disturbance was most intense between
4 and 6 p.m., although it did not exhibit any of the
very rapid oscillations sometimes characteristic of such
movenients. A second phase, or répetition of the
storm, consisted, as so often happens, of a few isolated
well-marked swings in the form of peaks on the photo-
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graphic records of all the elements. One occurred
“between 10.30 and 11.25 p.m. on the declination, the
magnet swinging east, and the range being 38. This
‘was preceded at 11.5 p.m. by an increase of H.F. of
31'. A second peak was recorded on this element at
-1.45 a.m. on June 18, the force decreasing by 11’. A
small decrease of V.F. accompanied this movement of
the H.F.

The sun’s surface, though disturbed, had been almost
free from spots between June 5-11. But from June 12,
when a group of spots appeared in bright faculae at the
east limit, and almost on the sun’s equator, the solar
surface became very active with spots, bright. facule,
pores, and drifts of granulations. Individually the

-spots were not very large, but on June 17-18 there were

no fewer than seven groups of spots visible, all dis-
playing considerable changes of form. In particular
there were two sympathetic groups, one, already re-
ferred to, extending in latitude from + 1-5° to +4°, and
in mean ]ongltude 35°, and the other in latitude — 17°
and longitude 46°. The whole region of the sun
between these two groups was very active, the facula
being visible even at the centre of the disc, with
streams of granulations connecting the two groups.
On June 17 the southern group passed the central
meridian, and the northern group on June 18. The
heliographic latitude of this northern group was almost
exactly that of the earth as projected on the sun, so
that on June 18 the spot group and the earth were
radially opposite one another. Such a close approxi-
mation of the position of the spot and the earth
referred to the sun’s central meridian during a mag-
netic storm is very unusual. It certainly has not
occurred in any violent magnetic storm since the year
1808. AR @ ORMTES

Stonyhurst College Observatory, June 2o.

Man’s True Thermal Environment.

Forrowine Dr. Hill’s:article on healthy atmospheres
in NATURE of April 22, a letter appeared in NATURE
of May 6 under the above heading, which suggests
that too narrow a view has been taken of this im-
portant subject. Dr. Milne writes from a place where
man exists in spite of the climate, and no doubt the
“robustness of the local race is largely due to genera-
tions of selection under rigorous conditions that are
~only overcome with the aid of ponderous clothing and
- heated dwellings. At the outset we should inquire as
to the thermal conditions that existed at the birth of
.our race. No doubt man soon learnt to keep himself
warm by artificial means, but he appeared first in
association with a fauna almost tropical in character.
It is in tropical regions that our race exists to-day in
comfort with little or no protection and in spite of
many adverse organisms that are also favoured by
warmth. :

What results would Dr. Milne’s psuchrainometer
give us in these places? For it is of importance if
figures of any value are to be obtained that the
methods should be generally applicable to habitable
regions. It is not remarkable that methods bred in
“an extreme climate must fail in quite congenial regions
but where the air temperature is often over 38° C.
and sometimes exceeds 45° C.  Here, no doubt, Dr.
Milne’s ingenuity would precduce a metapsuchraino-

-+ meter to-tell us what heat must be taken from a body
to keep it at blood-heat. We should be the richer for
a valuable device, but our knowledge of man’s true

~environment would not be much advanced.

Meteorologists have succeeded very well in obscuring
the significance of the wet-bulb temperatures by wrap-
‘ping them up in terms of relative humidity. The

- relation of the dry- and wet-bulb reading,
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glVll’lO' us the potential cooling power of the atmo-
sphere as it affects a moist surface, enables us to arrive
at the absolute humidity and the spemﬁc heat of the
air.  This last factor no doubt varies considerably
with the moisture content, and must be of importance

“in the convection affecting the heated body of the

p%uchramometer

Dr. Milne’s ¥ only takes into account the air tem-
perature, specific heat and velocity, provided radiation
effects are constant. It cannot be taken to represent
the whole environmental effect, which depends also
on the power of the air to take up moisture. The
katathermometer figures appear most promising in
this respect, but the present form of instrument is
probably not completel\ suitable for hot climates.

G. W. GR‘\BH!\M
Khartoum, May 26.

A Continuous Spectrum in the Ultra-Violet.

THE - following observation may be of interest in
connection with Prof. E. P. Lewis’s letter in NATURE
of June 10.

During some recent experiments which I carried
out in the Cavendish Laboratory, it was observed that
the radiation coming from the gas in the path of the
discharge between a Wehnelt kathode and an iron
anode was rich in ultra-violet light. The strength of
the discharge current was between one 'md two
amperes. With air in the bulb and the pressure re-
duced as low as possible with a Geryk pump, the
spectrum, which was photographed with a small
Hilger quartz spectrograph, showed the nitrogen
bands and the mercury line A2536. As the pressure
was increased by admitting a small quantity of
hydrogen a continuous spectrum made its appearance,
the mercury line increasing in intensity relatively to
the bands. By washing out the bulb several times
with hydrogen and removing the air by means of

- charcoal and liquid air, a continuous spectrum was

obtained which showed no signs of the bands and
lines. The spectrum extended beyond X2000 and
gradually faded away, due to the absorption in the
spectrograph. The pressure of the hydrogen-in  the
bulb was about 2 mm.

It is thought that this continuous spectrum is the
result of the bombardment of the hydrogen molecules
by slow-moving electrons, the energy of which is not
sufficient to produce ionisation in hydrogen. Further
experiments are necessary to test this idea, and I
hope to be able to carry them out on my return to
America. JamMES BARNES.

The University, Manchester, June 1q.

The Names of Physical Units.

To all who are interested in the improvement of
scientific nomenclature the points raised by Dr. Guil-
laume’s letter (NATURE, June 17, p. 427) are of great
unportancc In my opinion the case for rational
nomenclature has been stated with both loglc and
humour by Dr. Guillaume, while Dr. Harker’s reply
seems to show misapprehension of the main point.
All good nomenclature should be unambiguous, and,
if possible, self-explanatory. The terms masse volu-
mique, volume massique, and stéradian have both
these desirable qualities; no one with a knowledge of
physics and French could make any mistake as to the
exact meaning of the first two, and the meaning of
the third should be at once self-evident to anyone
who knows the definition of a solid angle. I should
not expect a chemist or a botanist to have anything
but a hazy idea of the meaning of puissance massiquie,
. but even to an ordinary French engineer it should

besides , convey its meaning mstantl
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An expression of this kind, far from being an
‘“eccentricity,” is a triumph of nomenclature. It is
possible to mould language by logic; it is the only way
to mould language that shall be truly scientific. It
is this method which has given such power of expres-
sion to the French language, not only in its magnifi-
cent modern prose, but more especially in its incom-
parable clearness when used for the exposition of
science. Though our own language is somewhat less
pliant, we cannot do better than imitate our more

" logical and enterprising neighbours in replacing con-
fusing or ambiguous language by clear and rational
terminology. ALBERT CAMPBELL,

Teddington, June 19.

Training for Scientific Research,

I suourp like to say in regard to my letter on the
above subject in NATURE of June 17, that, owing to
exceptional circumstances, I had not read Prof. W. H.
Perkin’s presidential address to the Chemical Society
which appeared in the Journal of the society for April,
in which he makes precisely similar suggestions.
This was unknown to me at the time of writing, and
naturally I am very glad to find myself in agreement
with so influential an authority. I can only add my
hope that he, furnished with all the qualifications for
the task, will succeed in persuading the universities
to a reform upon which so much depends, and for
which the time is favourable. T. S. PATTERSON.

Organic Chemistry Department, University of

Glasgow, June z2o.

Extinguishing Fires.

IN reference to Sir W. A. Tilden’s article in NATURE
of June 10, may I direct attention to the fact that
an ordinary syphon of * soda-water ’ is a very effective
fire-extinguisher if used in the early stages of an out-
break due to bombs, etc., and it is a wise precaution
to keep a supply, of the larger size, in readiness.

A small piece of rubber tubing may be slipped over
the nozzle in order to direct the discharge, or the
syphon may be inverted whilst held in the hands.

C. Carus-WILSON.

June 14.

THE SYNTHETIC PRODUCTION OF
NITRIC ACID.

THE recent pronouncement of the German
Chancellor, and the statements which have
appeared from time to time in the daily Press
and in technical journals, respecting the enorm-
ous extension in the methods of transforming
atmospheric nitrogen into ammonia and nitric
acid, which are claimed to have been developed
by German chemical engineers, have .attracted
such widespread attention at the present time on
account of the necessary employment of this acid
in the manufacture of explosives, that it may
not be uninteresting to explain shortly, and in
general terms, the main principles of the methods
by which such transformation is effected. =~ The
actual details of the manufacturing processes now
employed in Germany have not been published,
and are not likely to be made known for some
time to come. But there is little doubt that these
processes are, in the main, merely extensions or
refinements of methods already established, and
in more or less successful operation, at Odda,
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Notodden, and Christiansand in= Norway, = at
Legnano, near Milan, at La Roche-de-Dame, in
the south of France, and at Niagara Falls. Even
before the outbreak of the war, factories for the
utilisation of atmospheric nitrogen in the manu-
facture of synthetic ammonia and nitric acid were
at work in Westphalia, at Knapsack, near
Cologne, at Spandau, and in one or two places in
Austria-Hungary.  Similar works have been
erected, or are in course of erection, in the United
States, Switzerland, and Japan.

Although a considerable amount of British
capital- has been invested in Norwegian  enter-
prises, no attempts have hitherto been made in
Great Britain to utilise the vast stores of potenti-
ally combined nitrogen which exist in the air. It
has been calculated that the air over a dozen acres
contains as much potential nitric acid as is annu-
ally zxported in the form of Chile saltpetre. The
apparent apathy of the British manufacturer is
probably due to the circumstance that hitherto we
have not suffered to any appreciable extent from
any shortage of nitrates or nitric acid, and that,
so long as we have command of the sea, we are
not likely to suffer for some time to come. But
it must not bhe forgotten that the supply of Chile
saltpetre is not inexhaustible. The rich deposits
of Tarapaca are already worked out, and what is
now obtained from the more inaccessible districts
of Antofagasta, Toco, and Taltal is of much lower
quality. On the other hand, we gather from the
Chancellor’s statement in the Reichstag that the
new industry in Germany is to be protected for:
at least a number of years, which would seem to
imply that the manufacture cannot be worked on
ordinary commercial lines. The probable effect of
protection would be to limit, if not altogether to
destroy, the importation of Chile saltpetre into
Germany, and thereby to diminish its price to us
unless German syndicates manage to obtain con-
trol of the workings.

Another reason for the apparent lack of enter-
prise on the part of the British- chemical manu-
facturer is the assumption that hitherto the com-
mercially successful working of all such synthetic
processes would seem to depend upon cheap
water-power, of which this country has no very
ample store. But it may be doubted whether this
disadvantage is altogether insuperable, at least
under certain conditions. At all events, it is
certain that the German engineers have to look
to other sources of energy. What will be the
ultimate effect on the price of nitric acid remains
to be seen. In the meantime, it is probable that
its present cost to Germany is far higher than
to us. :

The new methods of making nitric acid from
atmospheric nitrogen are twofold in character;
either direct, that is, by the direct combination of
nitrogen and oxygen, or indirectly through the
intermediate production and subsequent combus-
tion of ammonia. The direct formation of
ammonia by the union of its elements, nitrogen
and hydrogen, has frequently been attempted, but
hitherto with very limited success. It has long
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been known that small quantities of ammonia may
be formed by the action of high temperatures, say
by the passage of electric sparks, on a mixture of
hydrogen and nitrogen. But the reaction is
necessarily incomplete, since it belongs to the class
known as reversible, and in ordinary circum-
stances the yield of ammonia is wholly incom-
mensurate with its cost. But it was found by
Haber that when a mixture of 1 part of nitrogen
and 3 parts of hydrogen, under a pressure of
175 atmospheres, is heated to about 550° in pre-
sence of a catalyst, about 8 per cent. by volume
of ammonia is formed, which may be isolated by
passing the products through a refrigerating
apparatus, the uncombined gases being returned
to the compression chamber.

The catalyst first used by Haber was osmium,
a comparatively rare metal belonging to the
platinum group. Later, finely powdered uranium
was employed. Much experimental work has been
spent in the effort to find other and cheaper cata-
lysts, in studying the influence of temperature and
pressure upon the yields, and in overcoming the
technical difficulties inseparable from the construc-
tion of ‘apparatus of large size capable of with-
standing such high pressures as, say, a couple of
hundred atmospheres.

The nitrogen is obtained from the air by the
use of a Hampson or Linde liquefying apparatus,
and subsequent fractionation on Claude’s system ;
the hydrogen is made by passing steam over red-
hot iron or heated coke. The ammonia is con-
verted into nitric acid by oxidation under the in-
fluence of a catalyst. The same principle is
adopted in the method of Ostwald, by which
ammonia, obtained from ‘nitrolim,” or, as it is
called in Germany, ‘Stickstoffkalk,” by a process
to be described later, is mixed with air and passed
through iron tubes into a chamber containing the
contact-agent. The resulting products are led to
a condensing plant, whereby, by suitable arrange-
ments, which cannot be here described but are
well known, it is claimed that from 85 to go per
cent. of the theoretical yield of nitric acid can
be obtained of a strength and purity suitable for
the manufaeture of explosives. The'Ostwald pro-
cess has been worked for some time at Gerthe,
near Bochum, where it is said to have produced
upwards of 1800 tons of nitric acid annually; but
the experience of other countries where it has been
in operation has been far less favourable, and it
is' doubtful whether a single Ostwald plant is now
in use outside Germany.

Up to the present time, the most successful of
the factories which have been established for the
utilisation of atmospheric nitrogen would appear
to be that of the North-Western Cyanamide Com-
pany, at Odda, on the Hardanger Fiord, Norway.
This concern, which is largely financed by British
capital, is operated by electrical energy furnished
by a water supply capable of producing 80,000
horse-power.  This factory and the associated
Alby works together produce calcium carbide,
and “nitrolim,” a mixture of calcium cyanamide
and carbon. Pure nitrogen is obtained from the
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air by a Linde plant driven by a 200 horse-power
electric motor, and capable of producing 13,000
cubic feet of nitrogen per hour. This gas is
caused to react on calcium carbide (made by
fusing lime with Welsh anthracite in electric
furnaces) in electric retorts heated to a tempera-
ture of 800° “Nitrolim,” by treatment with
superheated steam, yields calcium carbonate and
ammonia, which latter substance can be converted
into nitric acid by combustion; as already stated.

The methods for the direct combination of
nitrogen and oxygen to form nitric acid depend
upon a reaction first pointed out independently
by Priestley and Cavendish upwards of 130 years
ago, and further elaborated, towards the close of
the last century, by Sir William Crookes and
Lord Rayleigh, who established the theoretical
principles upon which the reaction proceeds.
They showed that under the influence of a high
temperature, produced by electric sparking, or by
the passage of a strong induction current, oxides
of nitrogen, and ultimately nitric acid, were
formed in notable quantity. Indeed, it was in
the course of the experiments which served to
establish the composition of water that Cavendish
incidentally discovered the true nature of nitric
acid. But, as the history of science so frequently
reveals, although the fundamental discovery was
made by English observers, it was left to foreign
technologists to turn it to practical account. This
was first accomplished by Birkeland and Eyde in
1903, who established a factory at Notodden, in
Norway. In their process, air is driven by a
Roots blower through a powerful arc flame,
operating in a magnetic field, in a specially con-
structed furnace. At the high temperature of the
flame (3000°-3500°) about 1 per cent. of nitric
oxide is formed, equal to about 30 milligrams of
nitric acid per litre. The actual volume of air
operated upon-in each furnace is nearly 800,000
litres per minute, and in all about three dozen
furnaces are in use. The nitric oxide thus pro-
duced is rapidly cooled, when it combines with a
further amount of oxygen in the escaping gases
to form nitric peroxide, which by treatment with
water in absorption towers is changed into dilute
nitric acid, to be subsequently concentrated or
converted into nitrates.

Various modifications in the mode of pro-
ducing the arc flame, either with or without a
magnetic field, have been introduced by German
and Russian engineers, and different methods of
absorption and concentration of the acid have been
suggested, but the essential principles of the pro-
cesses are practically identical in all of which pub-
lished accounts are at present available.

It will be seen from the foregoing statement

| that the Germans have by no means an exclusive

monopoly in the production of synthetic nitric
acid, and there is no reason to believe that the
modifications they have been able to make in pre-
existing processes not of their own invention have
placed them in an independent or greatly superior
position.” It must be remembered that they are
at present driven to work under abnormal and
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utterly uneconomic conditions, and it remains to
be seen how far they will be able, as a manu-
facturing nation, .and in face of the world’s com-
petition, to make good their boast that they have
rendered themselves permanently independent of
outside supplies of nitrates. Their strenuous

labours, under the sharp spur of necessity, will at |

least serve to demonstrate what is to be the ulti-
mate future of synthetic ammonia and nitric acid.

THE ROYAL DUBLIN SOCIETY.:
THE history of the Royal Dublin Society is
that of an extensive and efficient group of

educational institutions, which still cluster, in
appropriately classical buildings, round about the

adorned at this period with the handsome public
| buildings which remain. its chief glory at the
| present day. Wealthy residents occupied town-
houses, decorated internally in the most exquisite
Georgian taste ; among these, Lord Kildare, after-
wards first Duke of Leinster, built a mansion on
the eastern margin of the city in 1745. 'In 1814
the Royal Dublin Society purchased this building,
and obtained a habitation worthy of the position
it had gained (Fig. 1).

Thus, by private enterprise; a great institution
for the promotion: of applied science had grown
up in Dublin. It must be remembered, however,
that its members had considerable influence; they
included a large part of the Irish House of Lords,
and the meeting for the first election of members,

FiG. 1,—Conversation Room, ground floor of Leinster House, Dublin. From ‘A History of the Royél Dublin Society.”

residence of the Dukes of Leinster. The founders
of the “Dublin Society” in 1731 were anxious
to improve in every way the condition of Ireland,
by encouraging ‘‘hushandry, manufactures, and
other useful arts.” The atmosphere of Dublin
was at that date eminently progressive. London
was reached by a drive to Dalkey Sound, a cross-
ing of very doubtful duration in a sailing-packet
to Anglesey, and a journey of some days by
chaise and coach, including the troublesome
passages of Beaumaris sands and Penmaenmawr.
London, moreover, was then a city to be rivalled
rather than envied, and the Irish capital became

1 ¢ A History of the Royal Dublin Society.”

By H. F. Berry.
460.

(London: Longmins, Green, and Co., 1915.) Price rss. net.
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in 1750, after the society had received its royal
charter (p. 76), was held in the Parliament House
in College Green. The Irish Parliament (p. 209)
was always ready to acknowledge and assist the
work of the society, and—though Mr. Berry does
not mention the fact—the purchase of the Leskean
collection of minerals for the benefit of Irish
students (p. 156) was made possible by the zeal
of the Speaker, John Forster, and by a vote
from public funds. ]

The story of this collection, which is the basis
of that now in the National Museum, illustrates
the attitude of the society towards scientific work.
Karsten’s original German catalogue was trans-
lated and published in Dublin as a permanent
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guide. Prizes amounting to 100l. per annum
were offered to students of mineralogy, and these
students were advised to attend instruction in the
“adjoining Elaboratory” of the professor of
‘chemistry appointed by the society.! This was in
1792, when practical work in natural science was
far from the thoughts of the boards of studies in
our universities.

[t may truly be said that this chemical “elabora-
tory” was the precursor and foundation of the
Royal College of Science for Ireland, which has
just entered its new and dignified home in the
rear of Leinster House. The society’s library
(p- 170), which dates from 1731, similarly gave
birth to the National Library, now greatly ex-
tended and developed under Government control.

liament should have been reduced after the Union
to little more than s5o0ool. The real recognition
of the public work of the society by the Imperial
Government dates from the transfer of many of
its functions to the State, after somewhat stormy
negotiations, in 1878. The society is now housed
at public expense, like its kinsmen in Burlington
House in London, and the new lecture-theatre,
one of the most perfectly fitted auditoriums in our
islands, received a special grant of nearly half
its cost.

The Registrar, Mr. R. J. Moss, contributes
valuable chapters on the more recent progress
and the scientific work of the society. A fine, if
ungrammatical, old rule (p. 17) was “that every
member of this society, at his admission, be

F1G. 2.—View in'the Botanic Garden, Glasnevin, Dublin. Frgm e History of the Royal Dublin Sociéty.”'

The society’s museum has, moreover, expanded
as the National Museum, which now includes as
a unique feature the archaological collections of
the Royal Irish Academy.

The ' Botanic Garden at Glasnevin, on the
plateau north of the city (Fig. 2), was established
with Parliamentary assistance in 1751. It passed
into Government control, with other offspring of
the society, in' 1878.

Mr. Berry brings to this work a rare combina-
tion of sympathetic insight and statistical ability.
His grouping of subjects into separate chapters
has great convenience, and that on ““ Finances and
By-Laws ” is of historic interest for the present
members. It was in the nature of things that the
grant of 15,000l. made in 1800 by the Irish Par-

1 ¢ Description of the Minerals in the Leskian Museum ” (1798), p. ix.,
and R. Kirwan, ‘‘ Elements of Mineralogy " (1794), p. ix.
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desired to choose some particular subject, either
in natural history, or in husbandry, agriculture,
or gardening, or some species of manufacture,
or other branch of improvement, and make it his
business, by reading what had been printed on
that subject, by conversing with them who made
it their profession, or by making his own experi-
ments, to make himself master thereof, and to
report in writing the best account they can get
by experiment or inquiry relating thereunto.”
This rule appears to be no longer laid before
candidates for election, and it is no secret that
the exceptionally fine premises and the lending
library of the society induce many persons at the
present day to become members who have no
conception whatever of the historic dignity of the
body which accepts their annual fees. None the
less, as Mr. Berry and Mr. Moss clearly show,
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the special scientific meetings and publica-
tions of the society represent a mass of solid
research, which is recognised by an exchange-
list (p. 370) that includes nearly 500 institu-
tions.

Both Edinburgh and Dublin probably realise
that it is hard to persuade workers in London to
give the same attention to their publications as
would be given to those of, say, Bordeaux or
Bukarest; but the excellent facilities for rapid
and effective publication fortunately retain a
representative output for these capitals. The
attempt that was at one time made to convert the
Royal Dublin Society into the “Royal Society of
Dublin” seems to have been based in a miscon-
ception of its primary functions, and the change
would undoubtedly have minimised the important
difference between the work of the society and
that of the Royal Irish Academy. But from the
first the society’s promoters realised that industrial
progress, must be based on scientific observation,
and they prepared the way for that union of
research with technical instruction which is
the foundation of the most popular Govern-
ment department in Ireland at the present
day.

The production of this handsome volume is
largely due to the interest and munificence of the
late President, Lord Ardilaun, whose portrait
appropriately appears in it, The portraits as a
whole are of considerable interest, and include a
characteristic photograph of one of the most
lovable of men, the late George Johnstone Stoney.
We have made no mention of the society’s early
and continuous encouragement of art, resulting
in the present art-school; but, as we have hinted,
the whole history is that of intellectual, as well as
industrial, progress throughout Ireland. The
book has few misprints and few omissions. We
do not know whether Mr. Berry is serious when he
writes on p. 116, ‘“a figure taken from a book
entitled ¢ The Sorrows of Werter.””

DR. J.. W. JENKINSON.

N Dr. J. W. Jenkinson, whose death in
Gallipoli we announced last week, scieace
has lost a devoted and distinguished son. His
friends in Oxford had scarcely realised that he
had reached the Front when news came that he
was killed in action on June 4. A keen member
of the Oxford Volunteer Training Corps he
applied for a commission, though over age, and
joined the 12th Worcestershire regiment in
January last. He was promoted to a captaincy
on April 1, and on May 10 left for service in
the Dardanelles, being one of a draft of six
officers from his regiment attached to the
2nd Royal Dublin Fusiliers.

Born in 1871, John Wilfred Jenkinson came
up to Oxford from Bradfield College in 189o,
gaining a classical scholarship at Exeter College.
As a boy at Bradfield he had taken keen interest
in the botany of the district, and several of his
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finds are recorded in Druce’s “Flora of Berk-
shire.” At Oxford, after following the line
indicated by his entrance' scholarship and taking
honours in the Classical Schools, he turned to
zoological science. For some time he studied
zoology at University College, London, under
Professor Weldon ; and then, returning to Oxford,
soon joined the teaching staff of the Department
of comparative anatomy. He became a doctor
of science in 1905, and in the following year was
made university lecturer in comparative and
experimental embryology. Exeter College elected
him to a research fellowship in 1909. In 1gojz he
married Constance Stephenson.

Embryology was, almost from the first, the
branch of zoology which held most attraction for
Jenkinson. His first published research was on
the “Early Stages of the Development of the
Mouse” (Quart. Journ. Micr. Sci., 1900), partly .
the result of work done at Utrecht in the labora-
tory of the illustrious Dutch zoologist the late
Prof. Hubrecht. Since then various papers have
appeared from his pen, dealing chiefly with early
development, the placenta, and the origin of the
mammalian ear-bones. In 1913 he brought out
an excellent text-book on “Vertebrate Embry-
ology,” containing an account of the history of
the germ-cells, the formation of the germ-layers,
and the development of the placenta.

From the study of normal development he soon
passed to the more stimulating field of experi-
mental embryology, a science of recent growth,
up to that time scarcely studied in this country.
Several important papers giving the results of
experimental researches were published in the
Archiv  f. Entwickelungs-mechanik, Biometrika,
and the Quart. Journal of Microscopical Science.
Jenkinson is, however, perhaps best known as
the author of the first comprehensive English
text-book on experimental embryology (‘‘Experi-
mental Embryology,” Oxford 19og). This useful
book is an able critical and well-reasoned
summary of practically all that had been written
on the subject up to the date of its publication.
It will Jong endure as a worthy monument of his
fruitful scientific labours.

The premature loss of such a promising
scientific worker will be felt not only in Oxford,
but also throughout the scientific world. His
death brings home to us the irreparable waste
to which the war has condemned Europe; and it
is, alas ! likely to be but one of many such losses.
Those are not seldom the readiest to sacrifice
themselves who have the most to give. Jenkinson’s
patriotic ardour, his signal energy in duty, will
stamp him in the admiring memory of friends
and colleagues. To die fighting for a noble cause
was the end most fitting to a life wholly devoted
to the highest ideals. He was gifted with
indomitable courage and great powers of
endurance in the presence of difficulties. Thesé
and other qualities he spent ungrudgingly
for twenty years in the cause of science and
for the last few months in the service of his
country.
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NOTES.

MRr. Lroyp GEeORGE, the Minister of Munitions,
stated in the House of Commons on June 17 that he
had been in communication with the Secretary of
State for War with reference to the appoinment of a
small advisory body of men of science to advise the
Government during the continuance of the war as to
the fullest employment of all the resources of chemical
and mechanical science and invention in aid of mili-
tary operations. Such a committee, if rightly con-
stituted, should.-be of service in expressing opinions
upon suggested means of offence or defence, but what
is wanted is a working department of the War Office
to organise and use the scientific and expert know-
ledge of the country in much the same way as the
medical forces have been organised by Sir Alfred
Keogh. The leisurely consideration by an advisory
committee of proposals placed before it is not appro-
priate to the times, which demand immediate action
by an energetic head who will not only use con-
sultants but also organise scientific men into a corps
on special service either at the Front or at home.
Until this is done, it cannot be suggested that science
is being fully employed in the nation’s needs. We
referred last week to Mr. H. G. Wells’s letter to the
Times upon the need for the mobilisation of scientific
and expert knowledge to match and overcome like
forces arrayed against us by Germany. In a further
letter to our contemporary (June 22) Mr. Wells out-
lines a responsible official bureau having the same
constitution and functions as those of the working
department suggested above. Such a bureau with a
capable director could do for the neglected scientific
forces of the country what has already been done for
the fighting and the medical forces. By all means
let advisory committees be appointed as suggested by
Principal Griffiths and Prof. Armstrong, but it is
of even greater importance to have a well-informed
central office which understands how to make the best
use of the specialised knowledge of men of science
individually or collectively, and knows the resources of
laboratories and institutions available for national
service. Sir Thomas Rose, in a letter which appears
elsewhere in this issue, has misunderstood Mr. Wells,
and our article last week, when he suggests that
purely scientific investigation with no definite practical
purpose is being urged. Intensive work with a definite
object is as much the province of the man of science
as of the inventor, and our plea is that such work
should be instituted if the nation is to obtain the
fullest advantage from scientific men and methods.

MucH anxiety for inventors seems to be felt in many
quarters, the idea being that brilliant schemes and
devices may possibly not receive. sympathetic con-
sideration from Government officials or their advisers.
In reply to a question in the House of Commons on
June 22, the Prime Minister stated that the technical
branches of the Admiralty and the War Office have
very complete facilities for examining not merely com-
pleted inventions, but promising suggestions which by
the application of trained electrical, chemical, or
mechanical skill may be made effective. Mr. Asquith
also took the opportunity to acknowledge the very
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valuable assistance received from the Royal Society
in this connection, saying that the society has con-
tributed to the Government several important inven-
tions which it would not be in the public interest to
disclose. We have no fear that any really practical
suggestion or effective weapon of warfare will be over-
looked at the present time, but we need more than a
sorting office and consultative committees if we are
to ensure the utmost gain from the application of
scientific knowledge to practical problems. In an
efficient system, every man and every intellect should
be used in work for which they are best adapted by
training and attainment. It is for the Government to
see that this principle is actively applied to the
organisation of our scientific forces in order to hasten
the country’s triumph,

AN excellent suggestion was made at a special meet-
ing of the Institution of Mechanical Engineers on
June 11 (reported in the Engineer for June
18) to the effect that all gauges and special tools
required in the manufacture of munitions should be
constructed in a special factory and thence distributed
to contractors. Gauge-making is a very special art,
requiring highly skilled workmen and special tools and
arrangements for finishing accurately very hard mate-
rials. Very few general factories are equipped for
work of this kind, and to expect such to provide their
own gauges means considerable delay, which could be
avoided easily by carrying out the above suggestion.
The proposal was well received by the nieeting, and
we trust that the Minister of Munitions will take early
action to carry it into effect.

To further the output of war materials in London
and the surrounding districts the Ministry of Muni-
tions has authorised the formation of a body to be
called the Metropolitan. Munitions Committee. The
committee comprises the presidents of the Institutions
of Civil, Mechanical, and Electrical Engineers, other
prominent members of the engineering professions,
trades, and manufactures, and representatives of the
public utility services in London. It also includes
representatives of the London County Council and of
the London Chamber of Commerce. - The committee
is at present engaged, with the help of the Ministry
of Munitions, in dividing London into various districts
with small local committees and managers in order
to ‘collect information of the possibilities of the dis-
tricts, so that the committee may report to the
Ministry in what way London can help. Until further
notice, communications should be addressed to the
hon. secretaries, Metropolitan Munitions Committee,
Great George Street, S.W.

THE value of youth as a national asset forms the
subject of the leading article in Engineering for June
18, All the resources of the nation must be concen-
trated upon the overthrow of the enemy, and, natur-
ally, a great part of the burden and sacrifice must
fall upon youth. At the same time, it is wise that

‘each unit of the public should be chosen for that

function for which he (or she) is best suited, not only
by reason of physical qualities, but also by mental
In this matter, attention should be given
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not only to the rank and file of our Army, but also to
the qualifications of the young officers who have been,
and are being, enrolled in such large numbers. A
great number, indeed the great majority, of university
trained young men have, in their enthusiasm, entered
the ranks, and play the part of the private, the cor-
poral, or the sergeant. Could not their services have
been more efficiently utilised in our factories at the
present moment? The factories now engaged on the
production ef war munitions should have their staffs as
well filled as formerly by such young men. Many
technically trained youths have already been brought
back from the front to return to their positions. It is
almost self-evident that, in the future, if the enormous
economic strain is to be met successfully, we must
have increased brain-power behind. the manufactures
of this country, and there is certain to be a greater
call for mental capacity and activity than in the past.
There certainly ought to be firm guidance brought to
bear on all willing recruits to decide in what capacity
they shall serve, and this control should not only be
regulated by the needs of the moment, but should also
take account of the future. We owe it to posterity
to conserve our youth as far as possible, so that when
the present generation passes away, fitting successors
may be available to take their places and to carry on
the traditions of our country.

TuERE is an admirable article in La Nature, June
12, giving an account of the making of anti-typhoid
vaccine in France, at the famous institute of Val-de-
Grace. English doctors and pathologists have long
known and honoured the names of three Frenchmen—
Chantemesse, Vidal, and Vincent—who have done
splendid work in this great field of protective medicine ;
and what France thinks of them may be judged from
the fact that the French Institute has just divided
between them the Osiris prize of 100,000 francs. The
article, by M. Benoit-Bazille, is admirably illustrated,
and is easy for everybody to real and understand.
The vaccine is polyvalent : that is to say, it is a blend,
made not from one but from many strains of Bacillus
typhosus, from diverse sources. The vaccine is steri-
lised : that is to say, it contains no living elements,
no living germs; the sterilisation is effected by the
momentary use of ether. The enforcement of aseptic
methods, at every stage in the making and putting-up
of the vaccine, is of the utmost vigilance. A striking
example is given, with a chart, of the value of this
treatment, during September-October, 1914, in the
Belfort command. It is only one of many examples;
but it is pleasant reading. We read with pleasure,
also, of the zeal shown in the work. ¢ Nobody but
those who have lived at the laboratory from Septem-
ber, 1914, to the early months of 1915, can have any
idea of the activity which prevailed there, and of the
indefatigable zeal of all, men and women, mobilised
or voluntary workers—directors of laboratories, pre-
parators, Red Cross ladies, hospital orderlies, all work-
ing together.” The whole article is excellent; and we
gladly commend it to our readers.

WE are glad to learn that Dr. H. McLeod, F.R.S.,
director of the Royal Society’s Catalogue of Scientific
Papers, who has been seriously ill for some time past,
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is now much improved, and- has been able to leave
home for the seaside.

TrE annual general meeting of the British Science
Guild will be held at the Institution of Electrical
Engineers, Victoria Embankment, W.C., on Thurs-
day, July 1, at 4 p.m., when the report of the year’s
work of the guild will be submitted. The chair will
be taken by the president, the Right. Hon. Sir William
Mather, P.C., and an address will be given by Sir
William Ramsay, K.C.B., F.R.S.

THE sixty-seventh annual meeting of the Somerset-
shire Archaological and Natural History Society will
be held at Taunton on Tuesday, July 20. The meet-
ing will afford members of the society an opportunity
of inspecting the museum and buildings at Taunton
Castle, and to see the improvements and additions
effected in the Castle since the .society’s diamond
jubilee celebration at Taunton in 1908. g

IN place of the usual long excursion to the provinces :
the Geologists’ Association proposes to organise a
series of day excursions from London between August
25 and September 5. Mr. W. Whitaker, the chief
director, will be assisted by the president of the asso--
ciation (Mr. G. W. Young), and other geologists.
These excursions will afford provincial members oppor-
tunities of visiting the numerous fine sections easily
accessible from the metropolis. As opportunities arise
attention will be directed to the causal connections
between the geology and geography of the various -
localities. The series of excursions will form a fairly
complete demonstration of the field geology and geo-
graphy of the London district.

" Tue Glass Research Committee of the Institute of
Chemistry has found that a glass such as that made
from formula No. 10, recently published by the insti-
tute (see NATURE, April 15) and recommended for -
X-ray bulbs, does not give a green phosphorescent
glow if it is made from approximately pure materials.
The slight glow given is blue. In view of the fact
that a green phosphorescence appears to be preferred
by users of X-ray tubes, it seemed desirable to deter-
mine the conditions for obtaining this effect. [t has
been traced to the presence of manganese; and such
a glass as No. 10 will give this green glow when
manganese dioxide is added to the batch mixture in
the quantities frequently used to correct the colour
due to iron.

AN address delivered by the distinguished astro-
nomer, M. Camille Flammarion, on German mentality
in history, has been printed, together with an appeal
to the United States on behalf of Belgium (*‘La
Mentalité allemande dans [I’histoire,” by C. Flam-
marion; Paris: E. Flammarion, 1915; price 350
centimes). M. Flammarion takes a broad view of
the world-war convulsing one small planet in an
infinity of other and greater worlds, and represents
it as a struggle between civilisation and barbarism.
A section of interest to scientific readers is that:in
which he shows the German or Prussian traits of
arrogance and brutality to have been recognised
throughout history for nearly 2000 years. It can be
no coincidence that Julius Casar, Velleius Paterculus, .



JuNE 24, 1915]

NATURE

459

Seneca, Tacitus, Strabo, tell the same tale as Froissart |

in the Middle Ages. Prussians to-day, like the Prutzi
of the tenth century, are ethnically Finno-Slavs. The
dependence on ethnical bases of such different national
characters as those of the French and the German
should be worth full investigation.

Hiruerto the only evidence of Neanderthal or Mous-
terian man from Spain has been the small skull in the
Royal College of Surgeons, which was discovered in a
cavern at Gibraltar in 1848. A typical lower jaw has
now been recognised by Drs. Hern4ndez-Pacheco and
H. Obermaier, who describe the specimen in Memoir
No. 6 just published by the Comision de Investiga-
ciones Paleontolégicas y Prehistéricas at Madrid. The
newly-described jaw was found in 1887 at a depth of
about five metres in a bed of tufa deposited by a
former extension of the small lake of Bafolas in
northern Catalonia, about 23 kilometres N.N.W. of
Gerona. It was associated with non-marine shells and
fragments of plants, but with no remains of import-
ance for determining its precise geological age. The
specimen is completely fossilised, but so fragile that
it- cannot be reproduced as a plaster cast. It retains
all the teeth, and seems to belong to a male about
forty years old. The body of the bone is low and
stout, as usual, without any prominent chin; the
ascending ramus is broad, with a shallow sigmoid
notch. The teeth are relatively large, and all except
the last molar are much worn by mastication. The
incisors are Ssomewhat inclined forwards. The roots
of the molars are unfortunately obscured, and their
characters have not been determined by radiography.

A 1rist has just been published of all pensions
granted during the year ended March 31, 1915, and
payable under the provisions of the Civil List Act,
1910. Among the pensions we notice the following
relating to scientific services :—Mr. G. Coffey, in
recognition of the value of his researches and writings
on Irish archaeology, 1ool.; Mrs. J. E. Baker, in con-
sideration of the services of her hushand, the late Dr.
Hugh Baker, in the investigation and treatment of
sleeping sickness in Africa, 8ol.; Mrs. C. E. Burch,
in consideration of the value of the researches of her
husband, the late Dr. G. J. Burch, in physics and
physiology, 6ol.; Miss A. H. Bollaert, in recognition
of the contributions of her father, the late Mr. William
Bollaert, to the study of history, archeeology, and
ethnology in Spain, Portugal, and South America,
sol.; Miss L. Hunting and Mr. F. C. Hunting (jointly
and the survivor of them), in consideration of the
services rendered to veterinary science and practice by
their father, the late Mr. W. Hunting, sol. ; Mr. W. G.
Wallace and Miss V. Wallace, in consideration of the
scientific work of their father, the late Dr. A. R.
Wallace, 50l. each; Dr. Charlton Bastian, in considera-
tion of his services to science, 150l.; Mr. R. H.
Rippon, in consideration of his contributions to natural
history, and of his inadequate means of support, 100l. ;
Dr. Marshall Watts, in consideration of his scientific
work, #5l. ‘

TuE President of the Board of Agriculture and
Fisheries has appointed a Departmentdal Committee
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to consider and report what steps should be taken by
legislation or otherwise for the sole purpose of main-
taining and, if possible, increasing the present produc-
tion of food in England and Wales, on the assumption
that the war may be prolonged beyond the harvest of
1916. The Committee will be constituted as follows :—
The Right Hon. Viscount Milner (chairman), the Lord
Inchcape, the Right. Hon. F. D. Acland, Mr. C. W.
Fielding, Mr. A. D. Hall, Mr. Rowland E. Prothero,
Mr. J. A. Seddon, the Hon. E. G. Strutt, and Sir
Harry C. W. Verney, Bart. The secretary of the
Committee will be Mr. H. L. French, of the Board of
Agriculture and Fisheries, to whom all communica-
tions should be sent: The Committee has been ap-
pointed for the specific purpose defined in its terms
of reference, and it has been asked, should it find
that additional powers are necessary, to report in time
for legislation to be submitted to Parliament during
the present session. Its functions are quite distinct
from those of the Agricultural Consultative Com-
mittee appointed by Lord Lucas on the out-
break of War. The . Consultative Committee
is - a permanent Committee, to which -the Board
refers many subjects connected with ‘practical agricul-
ture, and no alteration in its work or constitution
is contemplated; it will continue to advise the Board
throughout the duration of the war.

It is very comforting to note that a strong com-
mittee appointed by the Institute of Chemistry and the
Society of Public Analysts and Other Analytical
Chemists has taken in hand the very important
problem of the standardisation of chemical products
with special reference to their purity for analytical
pufposes, and that it has published a hooklet entitled
“A List of Reagents for Analytical Purposes, with
Notes indicating the Standards of Purity regarded as
Necessary for Analytical Work.” The committee sug-
gests that manufacturers should add the letters A.R.
(signifying Analytical Reagent) to. those of their pro-
ducts which conform to this standard, This matter
has been dealt with for many years past by the larger
factories in Germany, and one cannot help but feel
that the letters A.R. are scarcely an efficient substi-
tute for the very imposing label which is affixed to
similar products emanating from Berlin, and which
bears, over the signature of Dr. Bischoff, a list of
some half-dozen substances which are not present, and
finally the statement, ‘‘ Gehalt—g9-99 peér cent.” Hoiv-
ever, a very definite step has been taken in the right
direction, and the committee is to be congratulated on
the manner in which it has tabulated the various
analytical reagents, and has stated the tests by which
the purity of each of them may be determined. It
is sincerely to be hoped that manufacturers will fall in
with this scheme and that they will see that their
reagents conform in all cases with the standard re-
quired. It cannot be denied that the reason which, in
the past, has caused chemists to rely upon German
sources for their reagents is to be found in the abso-
lute trustworthiness which could always be placed
upon the products emanating from such firms as those
of Kahlbaum or Merck. The English manufacturers
have now the opportunity to show that equal trust-

* worthiness can be placed on their products, and that
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the initials A.R. attached to their reagents imply
that they are Absolutely Right.

THE National Geographic Magazine for May again
publishes a valuable contribution to the study of the
great war by two timely articles. Mr, H. G. Dwight
writes on the gates to the Black Sea : the Dardanelles
and the Bosphorus, and Mr. E. A. Grosvenor on Con-
stantinople and Sancta Sophia. The letterpress is
interesting, but it is little more than an accompaniment
to a fine series of photographs which illustrate in an
admirable way the difficult conditions under which the
present campaign is being conducted.

So much has been written on the subject of eoliths
and of the Piltdown skull, that, in the existing state of
the very active controversy which is being conducted
on these questions, it is, for the present, inadvisable
to discuss them in these columns. Meanwhile, the
attention of British archeologists may be directed to
an important memoir, occupying sixty-three pages,
contributed by M. M. Boule to the issue of L’Anthro-
pologie for January-April, 1915. He sums up the
latter question by remarking :—*Les documents de
Piltdown sont malheureusement des documents incom-
plets. Leur interpretation est encore douteuse sur
des points essentiels. Ils constituent, malgré tout,
une découverte des plus importantes et des plus in-
structives."

IN a paper read before the Royal Society of Medicine
(Pathological Section, May, 1915) Dr. Charlton Bas-
tian directs attention to the use of tyrosine as an aid
in the demonstration of the “de novo ™ origin of living
organisms (see NATURE, December 14, 1914, p. 466, and
January 22, p. 581). He finds that a o-05 per cent.
solution of tyrosine in the proportion of thirty drops
to each fluid ounce of his culture fluids accelerates the
appearance of the organisms. The tyrosine should
be added after the culture fluids are ripe for examina-
tion, the mixture being examined after three to four
weeks’ further incubation subsequent to the addition.
When added at the time of preparation of the culture
tubes, this action was not observed.

THE additions to the menagerie of the Zoological
Society of London during the month of May numbered
136, among which were four Siamese fighting-fish
(Beita pugnax) from Siam, new to the collection.
Having regard to the abnormal conditions under
which we are now living it is gratifying to notice that
while the receipts for admission during this year, up
to the end of May, show a decrease of 1189l., as com-
pared with the corresponding period in 1914, there is
an increase of 266l., as compared with the correspond-
ing period of the previous ten years.

In the columns of the Times of June 17 especial
attention was directed to the fact that a litter of pine
martens, ‘one of the rarest animals of the British
Isles,” was taken on June 15 among the crags below
Honister Pass, in the Lake District. ‘‘Cumberland,”
we were informed, “is not even mentioned in the
text-books on Carnivora as one of the few counties
in which the pine marten is still to be found.” If. this
be so, then the text-books need revision, for Cumber-

No. 2382, VOL. 95]

land is one of the counties in' which the pine marten
may now most certainly be found, .though even here
it is rare. ;

‘DrR. G. F. Kunz, president of the ‘New York
Academy of Sciences, has in preparation a volume on
“Ivory and Elephants,” and asks us to appeal to such
of our readers as may be able to help him for detailed
measurements of the tusks of the mastodon, mam-
moth, and elephant. He requires the length of the
tusk along the outside curve; the circumference taken
at the middle; the circumference and diameter at the
socket; and the length of the base within the socket.
Dr. Kunz appears already to have collected all the
available published records, and hopes for help now
from those who may possess as yet unrecorded speci-
mens. Any information will be gratefully accepted,
and duly acknowledged, and should be addressed to
him at 409 Fifth Avenue, New York.

Two papers which will be highly acceptable to
ornithologists appear in British Birds for June, In
the first of these Miss Maud D. Haviland records
some brief notes on the breeding habits of the grey
phalarope, which she had the good fortune to: en-
counter at Golchika, on the river Yenesei, Siberia.
Her notes, illustrated by some most excellent photo-
graphs, are confined to the incubation period, and
show that while. incubation is performed by the male
alone, both sexes unite in the care of the young,
Another point worthy of note concerns the coloration,
which, though vivid in this species, when in the
breeding dress, is yet highly protective. The second
paper contains records of the recovery of a number
of birds, ringed and released by members of the
British bird-marking scheme. While most were re-
covered at or near the place of their birth, one or two
had wandered far afield, as in the case of a song-
thrush ringed as a nestling at The Fylde, Lancashire,
on April 4, 1914, and recovered at Pontillado, Spain,
on November 18. A whinchat, marked as a nest-
ling at Ingleton, Yorkshire, on June 15, 1914, was
recovered on October 4 at Loule, Portugal.

StupENTs of magmatic differentiation in igneous
rocks will find much to interest them in Mr. B. J.
Jayaram’s discussion of the charnockite series in
south-west Mysore (Records, Mysore Geological De-
partment, vol. xii., p. %77).

MR. H. Sutkr, in Paleontological Bulletin No. 2 of
the New Zealand Geological Survey, has revised the
type-material of the Tertiary Mollusca of New Zealand,
and the drawings prepared for F. W. Hutton’s cata-
logues are now for the first time published. All such
work tends to reduce to order the conflicting classifica-
tions that hamper stratigraphy in New Zealand.

.Scientia, the international scientific review, contains
in its May issue three articles by eminent politicians
on the catastrophic state of Europe; but there is also
an interesting review in French by M. P. Rudzki, of
Cracow, on recent theories of the origin of continents,
including the work of Messrs. Jeans and Love,

TuE American Journal of Science for May, 1915
(vol xxxix., No. 223), contains -several palaonto-
logical papers. We notice here one by Mr. E. W.
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MACMILLAN'S NEW & RECENT BOOKS.

1915 ISSUE JUST PUBLISHED.

THE STATESMAN'S YEAR-BOOK.

A Statistical and Historical Annual of the States of the World for the year 1915.
Edited by J. SCOTT KELTIE, LL.D., late Secretary of the Royal Geographical Society.
Revised after Official Returns. With Maps. Crown 8vo. 10s. 6d. net.

It will be understood that there have been unusual difficulties in connection with the preparation of the edition
of the Year-Book for 1915. Every effort has, however, been made to overcome these difficulties, and the latest
available information has been obtained. Although Turkey isinvolved in the war, the Turkish pages, thanks to
the kind assistance of an authority on that country, have been greatly improved. China has also, to a large extent,
been again rewritten, while Greece, Spain, and the Panama Canal Zone have had the advantage of special revision.
Egypt has been transferred to the British Empire. The other countries included in the Year-Book have, as usual,
been thoroughly overhauled.

Special attention has been given to the Bibliographies throughout ; and a list of the more important publi-
cations on the war (arranged according to countries of origin and including German publications) will be found in
the Introductory matter. This includes the usual miscellaneous tables, with a diary and bibliography of the War.
The “Additions and Corrections ” amplify the details given in the main pages, and include Statistics issued too
late to find their place in the text. The following maps have been specially compiled for this edition :—World
Colonial Powers concerned in the War; Ethnographical Map of Central Europe ; Poland-Historical ; The
Expansion of Prussia.

An Introduction to Field Archaeology as

Illustrated by Hampshire, By J. P. WILLIAMS-FREEMAN, M.D. Illustrated.  8vo.
15s5. net.
NATURE.—“ We would fain discuss this Hampshire Archaology at greater length but space forbids, and we venture to
believe that, when circumstances permit, many people will wish to take the book and follow. the author’s most interesting
itinerary, seeing and discussing.”

PARTS IV and V JUST PUBLISHED.
By S. BARNARD, M.A., and J. M. CHILD, B.A., B.Sc.
Elements of Geometry. &.. e 1o vt 5% s 1w 1
1s. 64. Part III. 1s. Parts Ito IIl. 2s. 64. PartsItoIV. 3s. Part IV. 64. Parts III and IV. 1s. 6d.
Parts IV and V. 1s. 6d.

TECHNICAL JOURNAL.—*‘ As an example of the modern type of text-book on elementary geometry, this book is
_distinctly one of the best we have seen, and should be examined by all of those who are using such books.”

SECOND EDITION, ENLARGED.
Being a very-simplest Introduction to those beautiful Methods
calculus Made Ea’SY' of Reckoning which are generally called by the terrifying names
of the DIFFERENTIAL CALCULUS and the INTEGRAL CALCULUS. By F. R. S. Second Edition.
Enlarged. Globe 8vo. 2s. net.
MATHEMATICAL GAZETTE.— The work is very sound as a whole, and many of the examples are of considerable

interest, and it is not surprising to see that the book his met with a good deal of success, as it canies the practical student to a
very use‘ul point.”

A First Book of School Gardening. [ AFX LoGaN.

15. 6d. [Ferst Books of Science.

Standard Cyclopedia of Horticulture. 575 %.5

Coloured and other Illustrations. Vol. II, C—E. Imperial 8vo. 25s. net.
*," Previously published, Vol. I, A—B. 25s. net. Lllustrated Prospectus post free on application.

NATURE.—“ The second volume contains information on every subject pertaining to horticulture from ¢ Cabbages’ to
¢ Extension Teaching in Horticulture,” and is of a remarkably comprehensive character.”

Forage Plants and their Culture. }/CARLES V. FIPER,

NATURE.—* A valuable and well-illustrated agricultural handbook.”
RURAL SCIENCE SERIES. NEW VOLS.

3 : 3 An Account of the Citrus Fruit Industry, with Special Reference to California.
Cltl‘us Frults' Requirements and Practices and Similar Conditions. By J. E. COIT, M.S.A.,
Ph.D., Professor of Citriculture in the University of California. Fully Illustrated. Crown 8vo. 8s. 64. net.

The Principles of Rural Credits as Applied

in Europe and as Suggested for America. By JAMES B. MORMAN, A.M. With
an' Introduction by JOHN L. COULTER, Ph.D. Crown 8vo. 5s. 64. net. -

MACMILLAN AND CO., LTD., LONDON.
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MACMILLAN & CO.'S NEW BOOKS.

FOURTH THOUSAND.

Ordeal by Battle. EI};nEEEnI?”EgtIc(.}K SCOTT OLIVER, Author of ““The Life of Alexander

8vo. 6s. net. .
THE TIMES.—*“The book is more than an argument in favour of a special policy. It isa storehouse of political
thought, set our with a precision and an eloquence which have long been absent from the literature of politics.”

MACMILLAN’S SCIENCE MONOGRAPHS. New Volume.

The Mutation Factor in Evolution, with

particular reference to (Enothera. By R. RUGGLES GATES, Ph.D., F.L.S., some-

time Lecturer in Biology, St. Thomas’s Hospital, Lecturer in Cytology, Bedford College, University of London, Huxley
Medallist. Roval College of Science, London. Illustrated. 8vo. 10s. net.

VOLUME III. JUST PUBLISHED.
3 By Prof. LUIGI LUCIANI, Director of the Physiological Institute
Huma'n PhySIOIOgy' of the Royal University of Rome. Translated by FRANCES A.
WELBY. With a Preface by J. N. LANGLEY, F.R.S., Professor of Physiology in the University of Cambridge.
Illustrated. In 5 vols. 8vo. Vol. I.—Circulation and Respiration. 18s. net. Vol. II.—Internal Secretion—

Digestion—Excretion—The Skin. 18s. net. Vol. IIl.—Muscular and Nervous Systems. Edited by GORDON
M. HOLMES, M.D. 18s. net.
NATURE.— The arduous labour of translation has been carried out very efficiently, the English version being clear,
{ accurate, and eminently readable. . . . The book is a remarkable achievement, especially in view of the fact that it is the work
of a single author, and appears to the reviewer to possess special qualities and merits, which entitle it to a high place amongst
the existing English text-books of physiology.”

Text-Book of Embryology. i waiter meaps, va, rrs.

VYol. I. Invertebrata. By E. W. MACBRIDE, M.A., D.Sc., LL.D., F.R.S., Professor of Zoology
at the Imperial College of Science and Technology, South Kensington. Illustrated. Medium 8vo. 25s. net.
SCOTTISH NATURALIST.—** Should the remaining volumes of this work reach the standard of that before us, then,
without hesitation, we should state that this is one of the most useful zoological textbooks ever published in this country.
Certainly there has appeared neither here nor elsewhere so concise, well-illustrated, and comprehensive an account of the
embryology of the Invertebrates.” i

ZOOIOgical Philosophy. An Exposition with regard to the Natural History of

Animals, the diversity of their organisation and the faculties
which they derive from it ; the physical causes which maintain life within them and give rise to their various move-
ments ; lastly, those which produce feeling and intelligence in some among them. By J. B. LAMARCK. Translated,
with an Introduction, by HUGH ELLIOT. 8vo. 155 net.

THE BRITISH MEDICAL JOURNAL.—* Biologists and men of science generally should be grateful to
Mr. Hugh Elliot for giving them this complete English translation of Lamarck’s most important work, as well as for his own
thoughtful and instructive introduction, which consists of a critical summary of Lamarck’s teaching on the subjects of zoology,
physiology, and psychology that form the main divisions of this famous treatise.”

FIFTH EDITION, ENTIRELY RE-WRITTEN AND ENLARGED.

L] [ ] [ ]
Chemical Technology and Analysis of Oils,
By the late Dr. J. LEWKOWITSCH, M.A., F.I.C. ‘Edited by
Fats, and Waxes. GEORGE H. WARBURTON. Fifth Edition entirely re-written
and enlarged. In 3 Vols. Illustrated. Med. 8vo. Vol. I. 25s. net. Vol, II. 25s. net. Vol. III. 20s. net.

THE PHARMACEUTICAL JOURNAL.—‘ The volume is a worthy successor of the previous ones, and will main-
tain the reputation of the book as a standard work on the subject.”

The Deposits of the Useful Minerals & Rocks;

Their Origin, Form, and Content. By Dr. F. BEYSCHLAG, Prof. J. H. L. VOGT,
and DpP. P. KRUSCH. Translated by S. J. TRUSCOTT, Associate Royal School of Mines, London. In 3 vols.
Vol. I. Ore-Deposits in General—Magmatic Segregations—Contact-Deposits—Tin Lodes—Quicksilver Lodes. With
291 Illustrations. 8vo. 18s. net.
‘ SCIENCE PROGRESS.—* The illustrations are numerous and excellent. Mr. Truscott is to be congratulated on this
translation which makes available to English-speaking students the latest and finest Continental work on ore-deposits. We
shall look forward with pleasure to the continuation of his work.”

| Advanced Theory of Electricity and Mag-

netism. A Text-Book for Colleges and Technical Schools. By W. S. FRANKLIN and B. MaecNUTT.
8vo. 8s. 64. met. SECOND IMPRESSION REVISED.

: A Text_Book on Sound. ggsgrDV&INEg;egﬂgg?N, D:Se., F.R.S.E., &c., Pro-

Physics, . University College,
' Nottingham. Second Impression. Revised. Extra crown 8vo. r10s.met. Xy e 2 e
| Lessons and Experiments on Scientific Hygiene
! and Temperance for Elementary School Children. By HELEN COOMBER,

B.Sc. Illustrated. Globe 8vo. 1s. net. [New Shilling Library.
MACMILLAN AND CO., LTD., LONDON.
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Saccharimeter of New Design

The quartz wedge in this instrument
is reduced to a length of 17 mms., and
the sugar scale increased to a length of
80 cms., with white figures on a black
ground. Measurements can be taken
to the highest degree of accuracy.

Instruments with single or double wedge compensation can be supplied.
Full particulars from the Makers— For /e durdae
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DENT’'S ASTRONOMICAL CLOCKS
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ESTABLISHED 1854

observatories where an accurate instrument is requnred
SCIENTIFIC & EDUCATIONAL

at a moderate cost. For the sum of. £21 they supply a

clock with a 10.inch dial, dead-beat escapement, and
Second Hand Books at about half publlshed prlce

case, and after examining the instrument we have no
hesitation in pronouncing it a marvel of cheapness.”

E. DENT & CO., Ltd.,
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By Special Appointment to H.M. the King.
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Shuler on a.new Ordovician Eurypterid, Stylonurus .

alveolatus, from' south-western Virginia. The species
occurs ‘in marine strata, and confirms’ Laurie’s view
that the habits of Stylonurus were littoral,

It is especially appropriate at the present time to
direct attention to Mr, W. Versfeld’s illustrated thesis
on “The geological structure of portions of German
South-west Africa,” which occupies nearly the whole
of the March number (vol. xi., 1915) of the South
African Journal of Science. The region studied extends
from. the Orange River south of Warmbad to the
dolerites and Karroo Beds of Keetmanshoop in latitude
26° 30’ S. A sedimentary origin is assigned to the
gneisses near the Ham River, which consist of very
distinct layers, now highly quartzose, now dark with
hornblende, Although a ‘‘passage’ into granite is
observable, the author hesitates to .regard this as
an igneous contact. The Dwyka conglomerate is
clearly recognised near Dreihoek, though no striated
pebbles have yet been found in it.

Ax article on *“ The European Winter and the War,”
by Prof. Robert De C. Ward, of the Harvard Univer-
sity, has been reprinted in pamphlet form from the
Journal of Geography, vol. xiii. It deals chiefly with
the period from November 1 to January 31, and is the

continuation of a previous article by the same writer

entitled ** The War and the Weather during the First
Three Months of the Fighting,” noticed in NATURE of
February 4 (p. 625). Referring to the western and
eastern theatres of war in winter, the author states
that both have advantages and both have disadvan-
tages from a military point of view, the western
having higher ‘temperatures, and consequently more
rain, mud, and *slush,” whilst in the eastern war
zone there is the disadvantage of greater and more
continuous. cold, but the advantage of somewhat more
settled weather. It is mentioned that it is in the
eastern war zone that there has been the greatest
suffering on account of the cold, and there the winter
weather controls have heen most marked. In the
eastern zone mild weather spells have been accom-
panied by an immediate slackening of military opera-
tions owing to the difficulty of transport. The author,
writing from the other side of the Atlantic, says:—
“The fact that this war is being fought in the winter
means hundreds of thousands of dollars to the manu-
facturers of winter supplies in the United States.”
Attention is directed to the greater importance of the
weather on warfare to-day than in the past, and the
matter of aeroplanes and airships is instanced.

IN the Proceedings of the Tokyo Mathematico-
Physical Society for 1909 and 1913 Prof. Terada and
Dr. Hasegawa discussed the possibility of the baro-
metric gradient over a region subject to earthquakes
being one of the contributory causes of their produc-
tion.
in Japan when an earthquake occurs the barometric
gradient is perpendicular to the line of. a certain
geological fault. In the Proceedings for March and
April, 1915, Dr. Nakamura shows that in the case of
fifty slight earthquakes which occurred in another
district in 1904, the barometric gradients were nearly
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The latter also showed that in one such district .

perpendicular: to the  line of seismic -weakness pre-
viously calculated by Prof. Omori by grouping the
epicentres. The relation between the - barometric
gradient, the stress it produces ‘in' the earth’s crust,
and the occurrence of earthquakes seems npw well
established.

A CONTRIBUTION to the theory of the gyroscope is

_communicated to the Proceedings of the Royal Society

of Edinburgh, xxxv. (2), 14. Prof. Lamb’s object
is to obtain briefly the intrinsic equations of the gyro-
scope, and to show how they lead immediately to the
solution of a number of problems. Apart from their
uses as a basis of calculation, they have a simple
interpretation which enables the author to foresee the
general character of the motion in cases where the
actual calculation would be difficult. It is, however,
to be hoped that Prof. Lamb, in addition to the appli-
cations to the gyrostatic compass and the steadying
effect on ships, will bear in mind that aeroplanes
present pressing demands for systematical study. Even
gyroscopic action of propellers opens up a wide field
for research. It must be admitted that Prof. Lamb’s
interpretations are very neat and simple, and to the
point. A study of the paper might enable an
average student to attack an examination question on
the subject in an intelligent manner. With the exist-
ing treatment such questions as a rule are only
answered by copying.

Science for May 7 contains an interesting article by
Dr. B. C. Hesse on the part played by the chemist in
the industrial development of the United States. Dr.
Hesse emphasises the fact that although public atten-
tion has since the beginning of the war been centred
on the chemist mainly in connection with coal-tar dyes,
the industry of these dyes forms only a very small part
of the total manufactures in which chemistry plays a
predominating part. The entire consumption of dyes
in the United States represents only about fifteen
million dollars, whilst other true chemical industries
represent nearly 2500 millions of dollars of produce
per annum. If several others be included which are
not exclusively chemical, but rest largely on a chemical
basis—for example, the steel and iron industries and
petroleum refining—the value of this produce is more
than doubled, and the total number of wage-earners
engaged increased to nearly 63 millions. The part
played by the chemist in the United States has been
a very great one, and at the present time there are
nearly ten thousand chemists in the country. If he has
not done more *the fault largely rests with those in
charge of many of the industrial enterprises requiring
chemical knowledge in their exploitation, who fail
absolutely in a chemical understanding of their own
products, and are devoid of any sympathetic contact
with chemistry and with chemical points of view.”

From several agricultural stations in the country
publications have recently been issued showing how
the deficiency of potash supplies can to some extent
be met by the farmer. It was shown at Rothamsted
that the ashes of hedge trimmings were practically
as rich as kainit, and could be used in its stead.
Mr. C. T. Gimmingham, of the Horticultural Re-
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search Station, Long Ashton, Bristol, has now directed
attention to the considerable amount of waste material
from the saw mills, and has made analyses showing
that this also yields a residue containing from 6 to
10 per cent. of potash (K,0).  Mr. Gimmingham
points out that the wood scraps, sawdust, and shav-
ings from planing machines, etc., are produced in
enormous. quantities in every sawmill in the country.
Some of this material, and notably the sawdust, is
saleable in certain localities, but the great bulk of,
it is available for conversion into ash. In many cases
this is already done; the wood is used as fuel, either
alone or mixed with coal, and the ash is then readily
obtained. It is interesting to note that in these cases
the flue dust also contains a considerable proportion
of potash, in one case as much as g per cent. being
found. From the fertiliser point of view the ad-
mixture of coal with the wood is a disadvantage, and
in view of the fact that the pure ash is worth anything
from 25s. to 50s. per ton as fertiliser, it is well worth
considering whether greater economy could not on
the whole be effected by leaving out the coal and using
wood waste only for fuel.

OUR ASTRONOMICAL COLUMN.

CoMmET NOTES.—An ephemeris of comet 1915a
(Mellish) is published in the Astronomische Nachrich-
ten, No. 4802, being a continuation of that published
in No. 4801. It gives the magnitude as 5-5 on July 2,
the brilliancy decreasing steadily afterwards. ‘The
comet will be a conspicuous object in July for southern
observers, but its large southern declination during
that month renders it unfavourable for observation
in higher latitudes. Fortunately the southern declina-
tion will rapidly decrease, and the comet will be again
visible in these latitudes. Dr. Crommelin, writing in
Knowledge for June, hopes that it may still be a
naked-eye object. The orbit, he says, ‘“shows a slight
resemblance to that of comet 1748 I1., which was seen
only on May 19, 20, and 22, in 1748, so that the elements
are not very well known. Identity of the two comets
is perhaps just possible, but not probable.” A con-
tinuation of the ephemeris of the periodic comet
Tempel 2 is also printed in Astronomische Nachrichten
No. 4802, giving positions down to the end of next
August.

Oreits OF EcrLipsING Binaries.—No. 3 of the Con-
tributions from the Princeton University Observatory
contains an important study of the orbits of eclipsing
binaries by Dr. Harlow Shapley. It may be remem-
bered that it was in 1912 that new methods were intro-
duced for the computation of the orbit of an eclipsing
binary, and these have permitted the rapid develop-
ment of this phase of double-star astronomy. It has
now become possible, as Dr. Shapley remarks, to
derive as much information concerning binary systems
in general, and their bearing on stellar evolution,
from the orbits of eclipsing variables as from spectro-
scopic binaries or visual doubles. These new methods
and their development are due to Prof. Russell and
Dr. Shapley, and the present publication gives briefly
the theory underlying the methods, and exhibits in
some detail how these methods are employed in dealing
with the considerable variety of problems that arise.
A preliminary report in 1912 dealt with the orbits
of forty-four stars, and later the results for eighty-
seven stars were published. The present discussion
represents the complete investigation of practically all
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 the material available up to the present time, and

contains in final form the treatment of ninety eclipsing
variables. Dr. Shapley for the last two and a half
years has been using the equipment of the Princeton
Observatory to add to the material, and has made
about 10,000 light measures with the polarising photo-
meter. This has been done to obtain complete light
curves of interesting stars, to fill up gaps in published
series of observations, and to correct existing light
curves. In the arrangement of the text the author
has, as far as possible, kept the tabular matter separate
and brought this together in the appendix. On p. 124
he summarises some suggested investigations on
eclipsing binaries, and points out lines along which
further investigations are desirable and could be
accomplished without serious difficulty.

THE VARIATION OF LATITUDE DURING I1Q14-:0-IQT5-0.—
Prof. Albrecht publishes, in the Astronomische Nach-
richten, No. 4802, provisional results of the inter-
national service for the determination of the variations
of latitude. Fortunately, the war has in no way
disturbed the observations at the six stations, so that
the determination of the path of the pole has been
continued as on former occasions. The communica-
tion is accompanied by the usual chart showing the
track of the pole for the period 1909-0 to 1915-0, indi- .
cating an increase of amplitude of swing since the
latter end of the year 1913.

THE Sociery FOR PracricaL AstroNoMY.—The April-
May number of the Monthly Register of the Society
for Practical Astronomy, Chicago, has just come
to hand. While the astronomical observations pub-
lished in it are very brief, dealing only with some
observations of comets and a short report on the
planetary and lunar section, attention is directed to
the need of a new section which should have for its
object the furthering, in all possible ways, of the
teaching of elementary astronomy according to modern
methods. The writer of this appeal, Dr. Mary Byrd,
formerly director of Smith College Observatory, refers
to a circular letter. issued some years ago by the
American Astronomical Society, in which it was
stated :—*“ The society considered the deplorable ignor-
ance of persons, otherwise intelligent, in regard to
everyday phenomena of the sky, and the fact that
astronomy lags behind the other sciences in adopting
the modern method of laboratory work by the student.”
As a move in the direction of remedying this defect
the author advocates a scheme of organised effort to
make elementary astronomy a practical study, and
calls on the great body of amateurs in America to
enlist themselves in the new movement.

AIMING WITH THE RIFLE.

SO many people are now learning to shoot with
the rifle that it is profitable to consider some of
the difficulties they. are likely to meet with. These
difficulties become greater as the age of the learner
increases, and they may be minimised or accentuated
by the lighting of the range at which the learner
practises. A discussion of the lighting of rifle ranges,
which took place at the monthly meeting of the
Illuminating Engineering Society on May 18, shows
very clearly that the existing conditions place artificial -
obstacles in the way of the learner; and it may fairly
be contended that these obstacles never would have -
arisen, and the path of the learner would have been
considerably smoothed, if certain optical principles had
been recognised and utilised. Mr. A. P. Trotter, who
opened the discussion, gave a very clear account of
the difficulties encountered by a man of middle age
when he attempts to shoot at one of the many indoor
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ranges which have recently been opened;: it has
appeared to me to be worth while to attempt to
explain. some of these difhiculties, in order that thos
which are avoidable may be eliminated. : :

An experimental arrangement which can be used
to illustrate the essential difficulties to be met with
in aiming with the rifle, is represented in perspective
in Fig. 1. A is a rough model of the eye. It com-
prises a tube about 1} in. in diameter and 3 in. long,
closed in front with a lens L of about 3 in. focal
length; into the back of this tube fits another tube,
which carries a screen of ground glass S. B is a
sheet of cardboard, with a notch in the upper edge,
to represent the rear-sight of the rifle. C is a piece
of card cut to a point, to represent the fore-sight of
the rifle. D is a circular opaque disc which, for
convenience, may be attached to the glass of a window
of the room in which the experiment is conducted;
this disc represents the ‘‘bull’s-eye” of the target.
By sliding the screen S in or out, either B, C, or D
may be focussed; but all cannot be focussed at the
same time. If, however, the lens is covered with
a piece of card provided with a circular aperture of
about % in. diameter, A, B, and C can all be focussed
simultaneously ; and the screen S can be moved in or
out through some distance without impairing the
clearness of the image on the ground glass. The
brightness of the image is, however, much diminished.
This illustrates the advantage and disadvantage due
to the use of ‘‘pin-hole” spectacles. If the card is
arranged so that its circular aperture lies over the

D
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Fic. 1.

middle of the lens, and the images of B, C, and D
are formed at the middle of the ground glass screen,
the position of the image of either B, C, or D is
identical with that of the corresponding image pro-
duced, with the card removed, by adjusting the posi-
tion of the ground glass screen; but if the aperture
of the card is displaced towards the edge of the
lens L, the various images are displaced both
relatively and absolutely.

Further, let the perforated card be removed, and
let the screen S be adjusted so that the * bull’s-eye is
focussed; then on covering the lens from below by a
piece of unperforated card, it will be seen that as the
card rises, the image of the “bull’s-eye” sinks, while
the images of the sights rise. A similar effect can be
observed with regard to the eye. If the model eye A
is removed, and replaced by the eye of the observer
adjusted so that B, C, and D are in alignment, while
D is focussed, it will be found that if the pupil of the
eye is gradually covered from below by a piece of card
the “bull’s eye™ appears to rise above the sights.?
To understand this result, it must be remembered that
the image produced on the retina is inverted, and that
an absolute depression of the image is interpreted as
an apparent rise of the object viewed. The apparent
motion referred to is very marked when the light is
dim and the pupil is expanded; it can only be noticed
with some difficulty in bright daylight.

1 See ““Spherical. ‘Aberration of the Eve,"’ by E. Edser (NATURE,

April 16, 1903). = Also ¢ Light for. Students,”’ by E. Edser (Macmillan and
Co.), p. 165.

NO. 2382. VOL. 95]

Returning to the arrangement represented in Fig. 1,
it will be found that when the *‘ bull’s-eye’’ is focussed
by the unstopped lens L, raising the card B causes the
image D to sink. Similarly, in a dim light, on bring-
ing the rifle into position so that the rear-sight inter-
cepts light from the lower part of the pupil, the * bull’s-
eye’ appears to rise. In a great number of cases,
when the fore-sight is brought too high so as partially
to cover the ‘‘bull’s-eye,” the latter appears to
swell at its upper left-hand edge (at about ‘*half-past
ten ), and sometimes_this swelling develops into a
second ‘‘ bull’s-eye’ detached from the first one.

The following important phenomena can also be
noticed :— : -

(1) On focussing the bull’s-eye with the lens L un-
stopped, the image of the fore-sight C is surrounded
by a narrow penumbra; a similar but wider penumbra
borders the image of the rear-sight B. If the lens is
now stopped down, the circular aperture of the card
being over the middle of the lens, the images of B
and C become sharp, and it will be noticéd that the
images of the edges of the sights now have the same
positions as the edges of the corresponding penumbras
produced by the unstopped lens. Thus it appears that
in aiming with the rifle, when the bull’s-eye is
focussed, the top of the narrow penumbra surrounding
the fore-sight should be brought level with the top of
the wider penumbra bounding the shoulders of the V
or U rear-sight. I have found that this procedure
leads to consistent and good shooting. A peculiarity
of the penumbra surrounding thé ocular image of the
fore-sight will be mentioned later. :

(2) On focussing the fore-sight B with the lens L
unstopped, the image of the bull’s-eye D becomes
much smaller, and may even disappear. The image
of the rear-sight is slightly improved. Similarly, when
aiming with the rifle, the image of the bull’s-eye is
diminished in size when the fore-sight is focussed by
the eye.

(3) On focussing the rear-sight B with the lens L
unstopped, the bull’s-eye D disappears, and the fore-
sight B becomes smaller and less distinct.

Now young people can alter the focus of their eyes
without effort; they see the bull’s-eye, the fore-sight,
and the rear-sight in rapid succession, so that some-
times they appear to see all three at the same time.
In this case sighting is easy. But with advancing age
comes the necessity for effort in focussing the eye to
different distances, even if this capacity is not lost
altogether. For myself, I can read print (even small
print) at ten inches from my eye, but a perceptible
effort is required to alter the focus of my eyes; and
from the result of my own experience, together with
that of several men in a condition similar to my own,
I strongly advise that the bull’s-eye only should be
focussed, the tip of the fore-sight being brought just
below the bottom of the bull’s-eye and level with the
top of the penumbra which bounds the shoulders of the
rear-sight.

A peculiarity of the image of the fore-sight, when
the bull’s-eye is focussed by the eye in a dim light,
must now be mentioned. At first sight the appearance
presented is that of three images? standing side by
side, the central image being the darkest. On careful
scrutiny, however, two overlapping images only are
seen, the portion common to both being darker and
giving the appearance of a third image (Fig. 2, A).
No such appearance can be obtained with the model
represented in Fig. 1; we must therefore seek for its
explanation in some defect peculiar to the eye. With a
little care a somewhat similar double image can be
seen even in fairly bright daylight. Let the pointed

 tip of a lead pencil be placed (for steadiness) upright

against the glass of a window, and then, with one eye

2 These appear to be the three images mentioned 1 y Mr. Trotter.
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closed, look with the other eye past the pencil at some
distant object; a narrow penumbra will be seen round
the tip of the pencil, and on observing this carefully
it will become evident that there are really two over-
lapping images of the pencil-tip standing side by side,
the portion common to the two being dark (Fig. 2, B).
The nearer the eye is to the pencil, the greater is the
separation of the images; in daylight, separation is
just visible (to me) at a distance of about 3 ft. If the
right half of the pupil is now covered by a card, the
left image disappears; on covering only the left half of
the pupil, the right image disappears. If the pencil is
placed in a horizontal position, the appearance is quite
different; the pencil now appears sharply defined
laterally, but its tip ends in a penumbra (Fig. 2, C).

b

FiG. 2.

It appears to me that these phenomena may be
ascribed to the peculiar shape of the cornea. It has
long been known that the cornea is not spherical, and
Sulzer has found that its form does not agree with any
known simple surface, and that it has no axis of
symmetry. In the majority of cases the nasal side of
the cornea is flatter than the temporal side, so that
the section of the cornea of the right eye,
when viewed from above, resembles BC, Fig. 3.
The visual line OA (i.e., the line along which
the most direct ray travels from the object
O to the most sensitive portion of the retina A)
passes through the flatter portion of the cornea; and
the centre of the pupil is also behind the flatter portion

of the cornea. Thus when the

o\ light is good, and therefore

\ the pupil is small, the rays which

form the image on the retina

\ pass through the flatter portion

\ of the cornea; and under these

conditions we obtain the best
ocular images.

Now, in aiming with the
rifle in a dim light, the bull’s-
eye being focussed, if the cornea
were spherical, there would be
a number of overlapping
images of the fore-sight, thus
giving rise to the appearance
of a single dark image sur-
rounded by a penumbra. The
peculiar shape of the cornea,
however, appears to cause a
segregation of these images
into two groups, giving
overlapping images side by side.
The light which enters the right eye through
the left part of ' the cornea (i.e., the flatter
portion) gives rise to the right-hand image; that which
enters through the right (more strongly curved) por-
tion of the cornea gives rise to the left image. So far
as my experience goes, the right image is the darker
and better defined of the two; and we might expect
this to be the case, since it is formed by the rays which
traverse that part of the cornea which is utilised when
vision is at its best. It therefore appears that the
right-hand image of the fore-sight should be aligned
with the middle of the notch of the rear sight, its tip
being just below the bull’s-eye at *‘six-o’clock,” and
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rise to two

i
just level with the top of the penumbra that bounds the

shoulders of the V or U rear-sight (Fig. 4). In a dim
light it is well to allow for the fact that the bull’s-
eye is apparently raised, by leaving a distinct white
line between the tip of the fore-sight and the lower
side of the bull’s-eye, In all cases the  fore-sight
should at first be aligned some distance below the
bull’s-eye, and raised to its final position just before
firing.

W%len the rifle is aimed in daylight with a bright
sky overhead, light is reflected from the upper rim of
the rear-sight into the eye. When the bull’s-eye is -
focussed, this light forms three bright linear images
in the eye. The lowest bright line occupies the posi-
tion of the upper boundary of the black portion of
Fig. 4; the middle bright line occupies the position
of the upper boundary of the penumbra shown in
Fig. 4; while the upper bright line bounds a faint
secondary penumbra which is scarcely visible in-a dim
light. = Similarly, if a diaphragm with a narrow hori-
zontal slit is placed in front of an eye focussed to see
distant objects, three bright images of the slit are
seen. These multiple images, which vary somewhat
in position for different observers, and even for the
two eyes of a single observer, are presumably due to
variations of curvature of the cornea in a vertical
plane. Correct shooting can be obtained by aligning
the top of the fore-sight with the central bright line
which bounds the lower penumbra; as this line is
clearly seen, it can be utilised as easily as the focussed
image of the rear-sight. The advantage of a good
overhead ‘light thus becomes apparent.

So far as the lighting of indoor ranges is concerned,

FiG. 4.

it may be inferred that we shall see best under those
conditions which approximate most closely to ordinary
diffused daylight. The use of a small brightly illumin-
ated target, in a room with black walls and ceiling,
could be defended only if it were desired to train
people to shoot at a distant searchlight. In such condi-
tions the pupil is distended, all of the troubles discussed -
above are intensified, with the addition that the glare
of the target tires the eyes.. Similarly, the glowing
filament of an incandescent lamp tires the eye more
when it is viewed in a dark room than when it is
viewed in daylight. I believe that the best thing to do
in connection with indoor rifle ranges would be to
whitewash the walls and ceiling, and have a good
illumination either with electric glow lamps or incan-
descent gas mantles, merely taking the precaution
that the lamps are shielded (say, by paper shades) from
the direct view of the shooters.

So far as the utility of miniature rifle ranges is
concerned, it appears to me that this may be easily
overrated. It is possible, of course, at one of these
ranges to learn to hold the rifle correctly, to become
accustomed to accurate sighting, and to press the
trigger without moving the rifle. Difficulty, however,
arises from the fact that accurate shooting entails
compliance with all three of these requirements, and
bad shooting may be due to a failure in one only.
The position of the bullet-hole in the target gives only
the net result of all the actions involved; and I have
known men to ascribe their failure to get near the
bull’s-eye - to the defective sights of .the rifle, or

- (more rarely) to their own defective sighting, when in
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reality their bad shooting was due to pulling the trigger
instead of pressing it. It is clear that more rapid
progress can be made if the learner can discover the
particular defect to which his failures are due. Various
devices have been used for this purpose.

In the sub-target the rifle is mounted on a umversal
joint, and on pressing the trigger a hole is punched in
a card, thus indicating the direction in which the rifle
is pointed at the instant. This appliance is expensive,
and since the rifle is not free, defects due to trigger-
pulling are not made evident.

The aim-corrector is a piece of plain smoked glass
mounted behind the rear-sight so that its surface is
inclined at 45° to the sighting line. The learner takes
‘his sight. through this glass in the usual way; the
instructor watches the sights from the side, as they are
seen reflected in the glass. Obviously, the instructor
must possess considerable skill in order to use this
appliance with advantage.

The aiming disc is a perforated metal disc which is
placed in the observer’s eye like a monocle. The
learner aims at the perforation, and any considerable
motion of .the rifle during trigger-pressing can be seen
by the observer. This appliance can only be used with
advantage at short distances from the learner, and
anyone accustomed to the use of fire-arms can scarcely
avoid an uncomfortable feeling on watching a gun that
is pointed at his eye.

I have devised a simple appliance by means of
which most (if not all) of the benefits usually derived

—

F1G. 5.

from a miniature range can be obtained without the
use of ammunition. This appliance is represented
diagrammatically in Fig. 5. A metal tube T, which
can be fitted to the bayonet standards of a rifle, is
provided with a lens L at the front end, and a small
electric glow-lamp G at the rear end. The lens L
can slide in or out, so that the image of the glowing
filament of the lamp can be focussed on a white screen
placed near the target. The current for the lamp can
be supplied by three or four Leclanché cells; or a
battery of dry cells, similar to that used for an electric
torch, can be fixed to the tube T, thus obviating the
inconvenience of the leads from the lamp to the cells.
It is best to aim at a target about 10 yards away; an
observer, who need possess no qualifications other than
general intelligence and quickness of perception, stands
or sits by the target and watches the image of the
filament formed on the screen. I have obtained small
electric glow-lamps which produce an image approxi-
mating in shape to a V. The position of. the point of
the V, at the instant when the triggder is pressed, can
be marked on the screen ; and if the rifle is. moved
during the act of trigger-pressing, the direction of
motion, and its extent, can be marked by an arrow.
If the position of the point of the V has. previously
been marked when the rifle was aimed by an expert,
the correctness or otherwise of the learner’s sighting
is seen.at a glance. I have found that most learners
aim better than.they shoot; that is, they sight the rifle
on the bull’s-eye with some approach to correctness,
and then pull it away while they are actuating the
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trigger. If the learner is particularly bad at sighting,
the rifle may be supported on a sand-bag or tripod
stand, and sighting can be practised until a satisfac-
tory “‘triangle of error” is obtained.

I have found, by the aid of the appliance  just
described, that different people can aim a rifle with
perfect consistency accoxdmg to the rules given earlier
in this article. EDWIN EDSER.

THE SOUTH-EASTERN UNION OF
SCIENTIFIC SOCIETIES.

HE twentieth annual congress of the South-
Eastern Union of Scientific Societies was held at
Brighton on June 2-5, under the presidency of Dr.
J. S. Haldane, F.R.S. The presidential address was
entitled *“ The Place of Biology in Human Knowledge
and Endeavour.” Dr. Haldane gave to his hearers a
deeper insight into the inexhaustible fulness of reality’
which sciencé only partly explores, and puts us on
our guard against the error of mistaking partial and
abstract results for complete knowledge. He ex-
plained the marvellous nicety of the natural regulation
of the act of breathing, and of the means by which
constancy in the composition of the blood was main-
tained, and used these instances to prove the un-
wisdom of declaring ourselves to belong to either of
the opposing schools of ‘‘mechanists” or * vitalists.”
In face of the evidences of “organic determination
which these instances gave, neither of these hypotheses
could satisfy. In like manner, the partial character
of even the highest conception of biology and of all
science must be recognised, and recognising this, we
should not be ready, merely because they are not
susceptible of scientific treatment, to undervalue or
ignore -those higher elements of human experience
which we designated moral and spiritual.

Incidentally, in noble and moving language, Dr.
Haldane referred to the great struggle which is
occupying all minds. *“The flashes of war have lit
up for us this spiritual world. The sense that it is
our plighted duty to deal with an infamous disregard
of elementary right has sent hundreds of thousands of
our best and truest into the fighting line, and is ‘mar-
shalling the whole activities of our nation and its
Allies in a manner in which they never were mar-
shalled before. . . . Yet we are waging this war in
the absolute determination to conquer, cost what it
may. For we are fighting, not merely for our own
advantage or safety, but for a higher duty; and the
faith that this higher duty is a real one, and that in
following it we are at one with that spiritual reality
which is the only reality, gives us a resolution, a
courage, and a conﬁdence which could come from
no other source.’

In a paper on the problem of terrestrial and fluviatile
shellfish, Mr. Hugh Findon dealt with the genealogical
history of genera of molluscs, tracing their ancestry by
the aid of the geological record, and finding the
ancestral habit at one time marine, and at another a
fresh-water one. ‘“As I read the geological evidence
the history of the river mussels is exceedingly interest-
ing. A line of marine mussels persisting from earliest
ages until the present time gave off a branch which
in Carboniferous times took to a fresh-water life,
Anthracosa, and again in the Miocene period repeated
the phenomenon in Dreissensia. The first branch,
with the exception of Anthracosa, returned to the sea
and gave rise to another persistent family, that of
Trigonia.  About half-way along this second line a
branch was given off which also entered a fresh-water
existence during the age of the Purbeck, and this time
successfully, for the present age witnesses Unios
flourishing as they never did before in the world’s
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history. I have been unable to find any tendency to
return .a second time to a marine life in our living
river mussels.”’ :

In speaking of the changes taking place in the Baltic
Sea, Mr. Findon remarked that the sea was ‘‘becom-
ing more shallow, and consequently the communica-
tion with the North Sea between the Danish Islands is
less free than formerly. On the other hand, the
drainage of the marshes of Petrograd has allowed
more fresh-water to flow into it; thus there is less
influx of salt-water at high tides, and the Baltic is
becoming brackish. Indeed, the northern portion is
almost fresh, and fluviatile shellfish have invaded the
open water. Many well-known species of the sea-
shore, on the other hand, have held their ground, and
we have the phenomenon of salt-water species, such as
mussels, cockles, and tellens with a periwinkle, Lit-
torina rudis, the estuarine Mya arenaria, or gaper, and
a small univalve, Hydrobia balthica, living in fellow-
ship with the river mussel Unio, two pond snails,
Limnza and Bythinia, the fresh-water Neritina, and
a small bivalve, Sphaerium. The assemblage is a
remarkable one, considering the normal habitat of each
of these species, and thus in the Baltic to-day the
Lamarckian theory of modification to, but not by,
environment, is well illustrated by these marine species,
which are gradually changing their salt-water habitat
for a fresh-water one.”

A paper was read by Mr. Edward A. Martin on

Brighton’s lost river, in which the gradual disappear-
ance of this river, which at one time flowed out at
the Steine Gap, was traced. The river must have
been of some importance in prehistoric times, although
in historical times its whole history is one of decadence
and almost complete disappearance. From a con-
sideration of other rivers on the south coast Mr. Martin
endeavoured to build up a former condition of things,
which enabled the old town of Brighthelmstone to be
built on alluvial flats beneath the cliffs.
. ““When the Brighton river was in its prime, there
is every reason to think that its action was the same
as that which now characterises other rivers on the
south coast. The flow of the water would bring down
with it large quantities of sediment, and bars would
be produced at its entrance into the sea. As these
increased, alluvial flats would be formed. This, of
course, was in pre-history. There were no harbour
commissioners to remove the bar. Man had mno in-
terest in it. It may have been before his time in these
parts. A delta was in process of formation, and would
no doubt have been perfected, had not a rival power
interfered. The formation of the Brighton delta was
influenced at all times by the tidal rise, and this would
have been increased on the forcing of the strait of
Dover. The river acting in a north to south direction,
and the tides acting in a west to east direction,
brought about a combination of forces which caused
the alluvial drift to move in a more or less easterly
direction. There is every reason to believe that some-
where, a mile or more out at sea, the river was turned
to the east by the tides, and that the river was bounded
by an alluvial bank formed by the sediment brought
down by the river, reinforced by the supply of gravel
brought from the west, as it is now, by the tides.
What has taken place at Shoreham, Newhaven, and
Seaford, took place at Brighton, and I imagine that
the Brighton river passed away towards the east below
the cliffs for some distance, dropping its sediment on
the way, before it was .able to force and keep open its
outlet into the sea. Lyell mentioned that in the reign
of Elizabeth ‘the town was situated on that tract
where the Chain Pier now extends into the sea.’ -

*In the course of centuries the river became deprived
of its excavating power, and many of its feeders were
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captured, so that the body of water flowing down
became seriously lessened. The process was a slow
one, but sooner or later the struggle with the tides
proved an unequal ene. Hitherto, all that the tides
could do was to turn the river eastward and enclose
it within a long, low-lying bank of shingle, and the
denuding power of the wind and storm waves, raised
on the shoulders of the tidal rise, was at a minimum.
When the entrance of the considerable body of oppos-
ing water from the valley was modified, and the influ-
ence it possessed practically ceased, alluvium ceased
to be deposited, and the denudation of the alluvial
ground-covered flat and its destruction by the sea com-
menced. This went on unceasingly, until the whole of
the land beneath the cliffs was washed away. Mantell
remarks that ‘the whole of the ancient town was
situated on a spot now covered by the sands,” whilst
Lyell mentions that ¢ the sea has merely resumed its
position at the base of the cliffs, the site of the old
town having been a beach which had for ages been
abandoned by the ocean.’  The old town had, as a
matter of fact, been built on the alluvial flats which
had been laid down by Brighton’s lost river.”

Discussion on the origin of the Brighton Rubble-
Drift Formation in the Kemp Town cliffs elicited the
fact that in addition to the palaolith from the raised
beach (now at the British Museum), another implement
of Chellean form has been obtained from the raised
beach at Slindon, near Arundel, West Sussex.

Other papers read were by Prof. G. S. Boulger, on
Kew : some notes on its connection with the history
of botany; by Mr. A. Bonner, on the study of place-
names; by Mr. A. W. Oke, on three Sussex worthies :
Mantell, Robertson, and Jefferies; and by Mr. C. C
Fagg, on regional surveys and local natural history
societies. Excursions to points of interest in the dis-
trict were made during the congress, which, in spite
of many difficulties, was carried through in a very
successful manner. ;

OSMOTIC PRESSURE AND THE
PROPERTIES OF SOLUTIONS.

’I‘WO monographs dealing with the properties of
solutions have recently been issued by the Car-
negie Institution of Washington. The first, entitled
“ Osmotic Pressure of Aqueous Solutions,” is a report
by H. N. Morse, on the investigations made in the
chemical laboratory of the Johns Hopkins University
during the years 189g-1913. This masterly investiga-
tion, extended already over a period of fifteen years,
has been recognised at once, and universally, as one
of the classics of scientific literature. As the sub-
stance of the investigation was originally issued in
more than a score of papers, it is a great advantage

to have the whole work summarised, corrected, and

brought up to date by the author himself. The whole
technique is now set out in a series of chapters deal-
ing with the cells and manometer attachments; the
manometers; the regulation of temperature; and the
membranes. The fifth chapter contains a strong
defence of the weight-normal system for solutions
against criticisms and attacks that have been made
upon it, arising mainly from the mistaken assumption
that this method of working was the expression of
some theoretical view of the nature of -solutions or
the mechanism of osmotic pressure.

The opinion is emphatically put forward that a
comprehensive equation for the osmotic pressures of
solutions can only be reached by means of experi-
ments, and that so many phenomena are involved
that it will be impossible to predict the osmotic pres-
sure of a solution unless the magnitude of some of
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these, such as the hydration of the solute, have been

determined by direct measurements made with the .

solution itself. Nevertheless, when the solutions are
made up to equal weights of solvent instead of to
equal volumes of solution, and when the volume used
for calculation is the volume of the solvent used in
making the solution, it has been found that the ratio
of osmotic pressure to gas pressure falls to unity at
30° C. in a decinormal, and at 80° C. in a normal
solution of cane-sugar. At lower temperatures, the
ratio is greater than unity, probably on account of
the formation of hydrates.

A similar remarkable agreement has been obtained
in a final series of measurements, made under the
mest highly perfected experimental conditions, of
the osmotic pressure of solutions of glucose at
30°, 40°, and 50° C. Twenty-four measurements
are recorded, in which the average value of
the ratio of osmotic pressure to gas pressure
was exactly 1-000, and the average error less than
+0-001. In the case of mannitol at five or six con-
centrations, and at temperatures from 10° to 40°, the
average ratio was I-000;, and the average error
+0001;, showing that within the limits thus far in-
vestigated, aqueous solutions of mannitol obey the
laws of Gay-Lussac and Boyle.

The volume concludes with a preliminary account
of some experiments on the osmotic pressure of
electrolytes, which do not appear to have been pub-
lished hitherto in any of the scientific journals.
Potassium chloride (half-normal), barium chloride, and
potassium ferrocyanide caused a rapid degeneration
of the membrane, prokably due to the destruction of
its colloidal character. The degeneration was pro-
gressive, and could not be remedied by long soaking
in water. Lithium chloride rendered the membranes
very sluggish, but they retained their semi-permeability
up to a concentration of o6 normal; a solution of
this concentration was observed over a period of one
hundred days, the average osmotic pressure for the
whole period being 18789 atmospheres, and for suc-
cessive groups of twenty days, 18-827, 18-894, 18799,
18:636, and 18:405. The ratios of osmotic pressure to
gas pressure at 30° were as follows :—

02 03 04 05 06
1:816 1857 1899 1955 1:992

This increase in the ratio is entirely opposed to the
effects produced by variations of electrolytic dissocia-
tion, but may be explained by the diminution of the
free water as a result of the formation of hydrates.

This formation of hydrates in solution is a leading
feature of the work described in the second mono-
graph, by H. C. Jones and his collaborators. The
first section of the monograph receives a separate title,
“The Absorption Spectra of Solutions as Studied by
Means of the Radiomicrometer,” but its main subject
is the influence of hydrated and non-hydrated salts on
the absorption of light by water. The chief result
is to show that aqueous solutions of hydrated salts
generally have greater transparency than pure water
at the centres of the absorption-bands. The excep-
tions are the 1 p band for zinc nitrate and magnesium
nitrate and the 1-25 band for magnesium nitrate. Non-
hydrated salts, under similar conditions, give results
in many respects exactly the opposite of those obtained
with hydrated salts. The remainder of the mono-
graph deals with *The Conductivities, Dissociations,
and Viscosities of Solutions of Electrolytes in Aqueous,
Non-aqueous, and Mixed Solvents.” The chief sol-
vents used were water, ethyl alcohol, ethyl alcohol and
water, acetone and water, and ternary mixtures of
glycerol, acetone, and water. The final chapter,
covering nearly sixty pages, is devoted to a * Dis-
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Concentration o-1
Ratio 1-746

‘cussion of Evidence on the Solvate Theory of Solution
obtained in the Laboratories of the Johns Hopkins
‘University.” This summary extends from the time
when, as the author says, “In the summer of 1893
I went to Stockholm to work with Svante Arrhenius,”
and extends to the present day. It deals with the
work which has appeared in eighty papers, widely
scattered through chemical and physical literature, and
published in° American, German, French, and English
scientific. journals, in addition to nine monographs
already: published by the Carnegie Institution of
Washington. It is to the support of this institution
that the present wide extension of these investigations
is largely . due. RN RES

ELECTRONS AND HEAT.Y .
WHEN electrified bodies are heated they are found
to lose the power of retaining an electric
charge. The charge leaks away from their surfaces.
This is not a novel phenomenon. It has been known
for nearly two centuries that solids glowing in air are
capable of discharging an electroscope. Thus you
observe that the electroscope is at once discharged
when I bring near it a red-hot poker withdrawn from
the furnace on the lecture table. These effects are
due to the emission of ions by the hot solids. For
example, if the electroscope is negatively charged it
draws positive ions from.the hot poker and so becomes
discharged. ;

Most bodies when heated in air at low temperatures
emit only positive ions. At sufficiently high tempera-
tures ions of both signs are emitted simultaneously.
We can show this by a simple experiment in which
the hot body consists of a loop of platinum wire and
acts as its own electroscope. When a charged rod is
brought near the loop a charge of opposite sign is
induced on the latter, which is thus deflected owing
to the electrostatic attraction of the rod. When the
loop is cold this happens whatever the sign of the
charge on the rod. If the wire is at a dull red heat
it can only be deflected by a positively charged rod.
When a mnegatively charged rod is brought near it
the emission of positive ions causes the induced posi-
tive charge at once to stream away. Thus the wire is
incapable of retaining a positive charge, and so no
deflection is produced by a negatively charged rod.
At very high temperatures you observe that the loop
is undeflected whatever the sign of the charge on the
rod. The wire is now liberating both positive and
negative ions, and so is unable to retain either a
positive or a negative charge.

If these effects are investigated in a vacuum, instead
of in air at atmospheric pressure, it is found that the
emission of positive ions gradaally disappears with
continued heating, so that a wire which has been
well glowed out in a vacuum emits only negative ions
in appreciable quantity. Thus if we repeat the last
experiment with an incandescent lamp, using one in
which the filaments are not anchored, we see that
the loops are attracted by a negatively charged rod,
but not by one which is charged positively. They
show, in fact, a behaviour which is precisely opposite
to that of a wire at a dull red heat in air. .

Now let us consider the nature of the ions which
carry these thermionic currents, to use a term which
I have ventured to apply to the currents which leak
away from the surfaces of hot bodies in this manner.
As is well known, the negative electrons which play
such an important part in physical phenomena are
very readily deflected by . moderate magnetic fields,
whereas ions of atomic or greater magnitude are not.

1 Discourse delivered at the Royal Institution on Friday, May 7, by Prof.
0. W. Richardson, F.R.S.
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I have here an arrangement which will enable us to |

apply this test to the ions emitted by hot bodies. An
exhausted tube carrying a horizontal hot wire is
placed in a vertical electric field. The electric field is
arranged so as to drag the negative ions emitted by
the wire to a suitable electrode, whence they flow
through a galvanometer, the deflection of which is
registered by the spot on the screen. Around the tube
an electromagnet is arranged, so that, when it is
excited, there is a horizontal magnetic field which
tends to curl up the paths of the ions. If I now
switch on the electromagnet you observe that the
current is at once reduced to a small value, showing
that the magnetic field curls up the paths of the ions;
so that they are now unable to reach the electrode.
The carriers of this negative discharge are, in fact,
electrons.

I have here a second tube arranged to give a con-
veniently large positive discharge. When this is tested
by the electromagnet in a similar way, the magnetic
field is found to have no influence on the thermionic
current. The positive ions are, in fact, much more
massive than the electrons; more elaborate experi-
ments have shown that they are charged atoms.

We see from these experiments - that the negative
emission is characterised by the electronic nature of
the carriers and by its permanence in a vacuum. The
presence of a gaseous atmosphere is not necessary in
order to maintain these currents. Thus the electrons
must come from the heated body itself. I believe
that this emission is a process which is closely
analogous to evaporation. The essence of evapora-
tion, of a liquid, for example, lies in this: that, as
the temperature is raised, the molecules acquire suffi-
cient energy to overcome the forces which attract them
to the liquid, and so become free molecules of the
vapour. We know that all material substances con-
tain electrons, and it is not unreasonable to expect
these to behave, when the temperature is high enough,
in a way analogous to the molecules of a liquid.
Another analogy, in some ways more accurate, would
liken the emission of electrons to the reversible evolu-
tion of a gas by the decomposition of a solid such as
calcium carbonate. The similarity-of this process to
evaporation is well known to chemists.

This position is strengthened when we examine the
way in which the electron emission depends on the
temperature of the hot body. This may readily be
done by surrounding the hot wire with a cylindrical
electrode. to catch. the electrons, which then - flow
through. a .galvanometer, the deflection of which
measures their number. The: hot  wire is arranged
to lie in one arm of-a Wheatstone’s bridge, sothat
its temperature may be deduced from its resistance.
Innumerable experiments with different substances
have shown that this emission increases with great
rapidity as the temperature rises, just as does the
corresponding phenomenon in the case of evaporation.
The correspondence is, in fact, exceedingly close. We
may take the rate of emission of molecules from -the
surface of an evaporating liquid to be proportional to
the vapour pressure. The proportionality is not exact,
but it is sufficiently so for our purpose. The crosses
on the next slide represent values of the vapour pres-
sure of water, on the vertical scale, plotted against
the corresponding temperatures from 0° C. to go° C.,
on the horizontal scale; whilst the circles represent
the emission currents from platinum plotted similarly
against temperature over the range 1000° C. to
1250° C. All the points lie on the same continuous
curve within the limits of experimental error. To
bring about this coincidence it is, of course, necessary
to plot the temperatures on quite different scales in
the two cases, but the agreement demonstrates in a
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simple way the similarity of the laws. which govern
the temperature variation in both cases.

Numerous cases of electron emission have now been
examined, and it has invariably been found, provided
there is no reason to suspect changes in the chemical
nature of the emitting surface, that the relation be-
tween the current ¢ and the absolute temperature T
is expressed by a very simple equation. This is
1=ATie-0/T, or logi—3log T=log A—b/T, where A
and b are constant quantities for any particular sub-
stance. The theory underlying this equation shows
that the quantity b is very nearly equal to twice the
energy change, expressed in calories, when one gram-
molecular weight of the electrons is emitted. Pursu-
ing the analogy with evaporation, this quantity may
be called the molecular latent heat of evaporation of
the electrons. It is not, however, with the theory
underlying this equation that I particularly wish to
concern you now; but I do wish to impress the fact
that this formula is not an empirical affair covering
a-small range of temperature and current. The most
recent measurements, made with tungsten, have
shown that the formula expresses the results within
the limits of experimental error, over the range of
temperature from 1050° K. to 2300° K. ‘At the lowest:
temperatures the currents were less than one-miliionth
of a microampere per ‘square centimetre, and had to
be measured with a sensitive electrometer, whilst at
the highest temperatures they were comparable with
one ampere per square centimetre, and could be

measured on a commercial ammeter. Thus the
equation holds true, whilst one of the variables
changes by the enormous factor of 10'2. There are

not many ' physical laws which .will stand so severe
a test as this.

Let us now turn to some other consequences of the
hypothesis that the emission of electrons is analogous
to evaporation. One of the familiar effects of evapora-
tion is to cool the liquid which gives off the vapour,
owing to' the latent heat of vaporisation. In an
exactly analogous manner a wire which is giving off
electrons will be cooled thereby. I think I can succeed
in ' demonstrating this' effect to you, "although the
lowering of temperature to be looked for is not very
large, and delicate means have to.be employed to
detect it. This tube contains a hot tungsten wire
which is made to act as its own thermometer by
placing it in one arm of a sensitive - Wheatstone’s
bridge. Minute changes in its resistance can thus
be measured. The bridge is balanced with the elec-
trode surrounding the hot wire negatively charged, so
that “the thermionic current does not flow. If I
reverse the potential and thus start the thermionic
current, keeping the heating current constant, you
observe a sudden deflection of the spot of the bridge
galvanometer. The direction of this deflection corre-
sponds to a reduction of the resistance of the hot wire
and. thus to a lowering of its temperature. By
experiments of this kind Prof. Cooke and I succeeded
in measuring the latent heat of evaporation of the
electrons directly.

Just as a'liquid is cooled by evaporation so it is
heated to a corresponding extent when the vapour
condenses. In fact an elementary experiment with
which every student of physics is familiar consists
in measuring the latent heat of evaporation by blowing
steam into water. A precisely analogous experiment
can be made with electrons. A large electron current
from a hot wire is driven on to a fine strip of the
metal of which the latent heat of condensation for
electrons is to be tested. The cold strip is made to
act as its own thermometer by placing it in one arm
of-a sensitive Wheatstone bridge. When the hot wire
is charged positively there is no electron current to
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the strip, and the bridge is balanced under. these
conditions. The wire is then charged negatively so
as to make the electrons flow on to the strip. = There
is then an increase in resistance, due to the heat
liberated by the condensation of the electrons, which
is measured. In these experiments only part of the
observed change of resistance arises from the effect
under consideration. The remainder is caused by the
kinetic energy given to the electrons by the auxiliary
field used to drive them:from the hot wire to the
strip.  This, however, is easily determined and
allowed for. '

I have now indicated to you three independent
methods of deducing the values of the latent heat of
emission of the electrons. Let us see how the latest
and most accurate values obtained by these methods
agree with one another. The numbers found, and
the names of the experimenters responsible for them,
are shown in the following table :—

Values of Latent Heat of Emission Reduced to
Equivalent Temperatures.
(1) From the temperature variation of the rate of
emission :—
Tungsten (Langmuir)... 10°5 % 10*—I1°Ix 10* calori (s a1 n
. (K.K. Smith) 10°04 X 10% 7
Platinum (various) 12 X 10*—16 x 10* o

23

3

(2) From cooling due to emission :—
Tungsten (Cooke and

Richardson) 11°24 x 10* N A
Tungsten (Lester) 11 04 x 10* 4 =
Platinum (Wehnelt and

Liebreich) . 13'9x 10*—14°5 x 10% 5 55

(3) From heating due to condensation :—

Platinum  (Richardson

and Cooke) 13:5 % 10% ) 2

Unfortunately, the vacuum value for platinum given
by the first method is still uncertain owing to com-
plications caused by gaseous contaminants. Except
for this the agreement between the different methods
is very satisfactory.

We come now to the very interesting question of
the velocity and Kkinetic energy which these electrons
possess when they are emitted. The fact that they
are electrically charged enables us to find out a great
deal more about their emission velocities than we
can do in the corresponding case of the emission of
ordinary molecules. By applying an external electric
field we can influence the motion of the emitted
electrons, and the precise nature of the effect exerted
by the field depends on the velocity with which the
electrons are shot off from the hot body. It is clear
that we have no such method of controlling the
motion of ordinary molecuies.

I shall now consider one of the arrangements
which has been used in applying these principles to the
analysis of the emission velocities. The hot emitting
surface is a small strip of platinum, electrically
heated, which lies at the centre of a much larger
metal plate. The upper surfaces of the strip and
the plate are flush with each other, and are main-
tained at the same potential. Vertically above this
lower plate and a short distance away from it is
a parallel metal plate connected to the insulated
quadrants “of an  electrometer. An arrangement is
provided by which a suitable difference of potential
can be maintained between the two plates so as to
oppose the motion of the electrons from the strip
towards the upper plate. It is clear that if the elec-
trons have no velocity when they are emitted, any
retarding field, however small, will be sufficient to
stop them from reaching the upper plate and charg-
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ing up the electrometer. If, on the other hand,
they are shot off with a definite component of velocity
normal to the strip they will reach the upper plate,
provided the corresponding Kinetic energy exceeds
the work they have to do to overcome the opposing
difference of potential. Thus if the electrons are
not at rest when they are emitted, they will give
rise to currents capable of flowing against an applied
electromotive force if this is not too large. I have
here an arrangement, similar in principle to that just
described, which will enable me to show to you the
existence of these currents flowing against an applied
electromotive force. The platinum strip is replaced
by.a very short tungsten filament, the upper plate by
a surrounding cylinder, and ‘the electrometer by a
galvanometer.  The apparatus is thus different in
detail from that already referred to, but the principle
is the same. You observe that the current is largest
when the opposing difference of potential is zero, and
falls off uniformly and rapidly as the potential differ-
ence is increased. By increasing the temperature I
can cause a considerable current to flow against an
opposing difference of potential of one volt.

The experiments just referred to are a kind of
electrical analogue of the high jump, in which the
measuring tape is replaced by a voltmeter. Corre-
sponding to each emission velocity there is a definite
equivalent voltage. The fact that the current falls
off continuously as the opposing voltage increases
shows that the electrons are not emitted with a single
velocity but with different velocities extending over
wide limits. Careful experiments of this kind have
enabled us to discover what proportion of them are
shot off with velocities within any stated limits, to
determine, in fact, what is the law of distribution of
velocity among the emitted electrons.

More than fifty years ago Maxwell concluded from
rather abstruse theoretical considerations that the
velocities of the molecules of a gas or vapour should
not all be equal, but should be distributed in a certain
way about the average value. This law, known as
Maxwell’s law of distribution of velocity, is somewhat
similar to that which governs the density of bullet
marks on a target at different distances from the
bull’s eye. The theoretical considerations which led
Maxwell to establish this law for gases apply equally
to the atmospheres of electrons outside hot bodies.
Let us see whether the results of our experiments
agree with Maxwell’s predictions or not. If the law
of distribution of the normal velocity component for
the emitted electrons is that given by Maxwell, it is
necessary (and sufficient) that the currents ¢, and i,
which flow against potentials v; and w,, respectively,
should satisfy the equation—

log "J/Lzzi?—r (v =),
where R is the constant in the equation pv=RT of'a
perfect gas, and Q is the quantity of electricity which
liberates half a cubic centimetre of hydrogen at o°® C.
and ¥60 mm. in a water voltameter. The require-
ments of this formula are found to be fully satisfied
by the results of the experiments. Thus the
logarithms of the ratios of the currents are found to
be accurately proportional to the differences in the
corresponding opposing potentials at a given tempera-
ture. Again, since Q is a well-known physical con-
stant, and the value of T was estimated during the
experiments, we can use the experimental data to
obtain a value of the gas constant R. Eight experi-
ments, made under conditions as varied as possible,
when treated in this way, gave values of R which
varied between the extreme limits 3.08x 10* and
| 446 x 10° ergs per c.c. per degree C. These values
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-exhibit a rather wide variation, which, however, is
believed to be fortuitous; so that the mean value
should be much more accurate. The mean of the
eight values gives R=3-72 x 10°, whereas the number
given by the gas equation is R=3711x%10° in the
same units.

The fact that the value of the gas constant can be
deduced in this way from purely electrical measure-
ments must be regarded as a remarkable confirmation
of the general position. The results of these experi-
ments, and of others of a similar nature which I have
not time to describe, show not only that the velocities
of the electrons are . distributed. about the average
value in accordance with Maxwell’s law, but also
that the emitted electrons are kinetically identical
with the molecules of a hypothetical gas of equal
molecular weight at the temperature of the hot metal.
The experiments referred to formed the first direct
experimental demonstration of the truth of Maxwell’s
“law of distribution of velocities, and, although many
of the consequences of this law have been made
visible by the beautiful experiments of Perrin on the
Brownian movement, I believe that they still furnish
the most direct experimental verification of its truth.

Quite recently a number of experimenters have
“called in question the general position which I have
taken as to the nature of the process of electron
emission from hot bodies, and have asserted that this
effect is caused by chemical action between the hot
solid and traces of contaminants, usually supposed
to be gaseous, which have access to it. Whilst ‘I
feel that the value of the evidence in favour of the
latter hypothesis has, generally speaking, been greatly
over-estimated, it would take too long to discuss this
question with the completeness which it demands. I
shall therefore content myself with directing your
attention to some experiments with tungsten filaments
which prove that only an insignificant fraction, if any,
of the emission from this substance can be attributed
to chemical action.

Tungsten is peculiarly suited to these experiments

on account -of its great refractoriness. It can be
heated in a vacuum for considerable periods at tem-
peratures so high that all known impurities are vola-
tilised out of it. The preliminary treatment of the
experimental lamps furnishes some novel features
which may prove of interest. The ductile tungsten
filaments  are electrically welded ‘to the supporting
leading wires in an atmosphere of hydrogen.  After
mounting, the lamps are exhausted in a vacuum
furnace (with an external air pressure of about 1 cm.)
at 550-600° C. for about twenty-four hours, until
the evolution of gas becomes very small. A Gaede
pump is used for the internal exhaust at first, and,
later on, liquid air and charcoal in addition. In the
final stages the tungsten is glowed at about 3000°
absolute, and, for the best results, the anode is heated
by subjecting it to an intense elettron bombardment
from the hot wire. The conditions as to freedom
from gaseous contamination which have been attained
in this way are far superior to those which result
from any other method of treatment.
* With lamps thus prepared I have carried out simul-
taneous measurements’ of the rate of emission of
electrons on one hand, and either of the variation of
the pressure of the gas present or of the rate of loss
of matter by the filament on the other. Particular
experiments have led to the following numbers :—

(1) For each molecule of gas given off the number

- of electrons emitted by the filament may be as high
as 260,000,000.

(2) At each impact of a gas molecule with the fila-
ment 15,000 €electrons would have to be emitted, and

(3) Each atom of tungsten which disappears from
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the filament would have to cause the emission of
934,000 electrons.

The magnitude of these numbers entirely precludes
the p0551b111ty that chemical action plays any signifi-
cant part in this emission. Again, the mass of the
electrons lost by a filament may exceed the mass of
tungsten lost in the same interval, proving that the
emitted electrons are not. furmshed at the expense of
the tungsten.” They must therefore flow in from out-
side points of ‘the - circuit. . Thus these experiments
furnish ‘a direct proof that the electric current in
metals is carried by moving electrons. = The mechan-
ism of metallic conduction becomes more mysterious
every day, but this, at any rate, is a fact which has
to be reckoned with. :

Perhaps I can drive these matters home to you
more effectually by means of a simple experiment
which shows that these electron currents from tung-
sten in high vacua are not minute affairs requiring
elaborate apparatus for their detection, but, at high
temperatures, are of such magnitude as to be worthy
of the consideration of the practical electrician. T
have here a tungsten lamp, containing a filament
14 mm. long and about 3 mils. in diameter, in series
with an ammeter, a resistance, a battery, and a
second ammeter. They are arranged in the order
named, so that there is an ammeter at each end of
the lamp. In addition there is a side line from the
cylindrical electrode of the lamp which can be switched
through either a millammeter or an electric bell to
the positive end of the battery. There is no auxiliary
voltage in this side line. When I turn the current on
you observe that the ammeters read differently, show-
ing .that more current is flowing into the filament at
one end than out of it at the other. The difference
is, in fact, equal to the electron current which flows
into the wire sideways, and is registered by the mill-
ammeter. Those of you who cannot see the instru-
ments will, at any rate, hear the electric bell when
I switch the electron current through it. With a
lamp which was somewhat better designed for the
purpose’ than the present one, I have recorded a cur-
rent of o7 ampere at one end, o-45 at the other, and
025 in the branch circuit. So far as my experience
goes, the only limit to the size of these electron cur-
rents is that which is set by the magnitude of the
current which fuses the filament, provided the requisite
driving voltage is available.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

CaMBRIDGE.—Mr. C. T. R. Wilson, F.R.S., Univer-
sity lecturer in experimental physics, has been elected
to a fellowship in Sidney Sussex College for a period
of five years.

Messrs. C. C. Bissett, of Emmanuel College; H. B.
Cronshaw, of Gonville and Caius College ; H. Ogden,
of Emmanuel College; and K. P. Farrow, of Trinity
College, research students of the University, have
qualified for the degree by the presentation of theses,
which have been approved, in chemistry, mineralogy,
physics, and botany respectively.

The Harkness Scholarship in geology. and paleon-
tology has been awarded to Mr. W. H. Wilcockson,
of Gonville and Caius College, and the Wiltshire prize
in geology and mineralogy to Mr. D. B. Briggs, of
Jesus College. The Frank Smart prize in botany has
been awarded to Mr. E. J. Maskell, Emmanuel
College, and that in zoology - to Mr. L. T. Hogben,
of Trinity College.

The following lecturers: have been reappointed for
five years from October 1, 1915 :—Dr.-Searle and Mr.
C. T. R. Wilson, in experimental physics; Dr. Marr,



JUNE 24, 1915]

NATURE

471

in geology; Dr. Shore, in physiology; and Mr. J. H.

- Grace, in mathematics. Mr. C. Warburton has been
reappointed demonstrator in medical entomology for
a period of three years.

Grascow.—On June 21 the honorary degree of
Doctor of Laws (LL.D.) was conferred upon Prof.
G. B. Mathews, F.R.S., formerly fellow of St. John’s
College, Cambridge, and Dr. G. S. Middleton, presi-
dent of the Association of Physicians of Great Britain
and Ireland. Other doctorates conferred on the same
day were :—Doctor of Philosophy (D.Phil.), H. A.
Reyburn; and Doctors of Science in Public Health
(D.Sc. Pub. Health), A. A. Jubb and P. L. Suther-
land.

LonpoN.—Sir Alfred Pearce Gould has been elected
Vice-Chancellor in succession to Sir Wilmot Herring-
ham. For several months past Sir Alfred has been
acting Vice-Chancellor in view of Sir Wilmot’s absence
on active service.

The Senate, at its meeting on June 16, appointed
Dr. W. H. Bragg, F.R.S., to the Quain.chair of
physics, tenable at University College, in. succession
to Prof. F. T. Trouton. Dr. Bragg is at present
Cavendish professor of physics in the University of
Leeds.

The D.Sc. degree in chemistry has been granted to
Mr. H. V. A. Briscoe, Imperial College (Royal College
of Science), and the D.Sc. degree in physics to Mr.
Thomas Barratt, Imperial College (Royal College of
Science) and East London College, and to Mr. A. E.
Oxley, an external student.

OxrorD.—The School of Geography has announced
courses of lectures and practical instruction to be given
next term on the following subjects :—Central Europe,
physical and economic; geographical distribution of
man and of rural occupations; form and movements of
the earth (Prof. Herbertson); geography of Britain
(Mr. Beckit and Miss MacMunn); land forms (Mr.

Beckit) ; meteorology (Mr. Kendrew); surveying (Mr.

MacKenzie). Lectures will be given on general
geology and the geology of India by Prof. Sollas, and
on the historical geography of Great Britain by Mr.
C. Grant Robertson.

The committee for anthropology announces lectures
and informal instruction on physical anthropology,
psychology, geographical = distribution, prehistoric
archzology and technology, social anthropology and
philology. The lecturing staff includes Prof. A. Thom-
son, Mr. H. W. Blunt, Mr. H. Balfour, the Rector
of Exeter College, Prof. J. L. Myres, Prof. Sollas,
Mr. E. T. Leeds, Mr. E. F. Carritt, Mr. Griffith, Dr.
Marett, Prof. Vinogradoff, Mr. C. Bailey, Prof. Mac-
donell, Mr. V. A. Smith, Mr. S. Langdon, Mr. P.
Manning, Prof. Wright the Principal of Jesus College,
Prof. J. A. Smith, and Mr. A. C. Madan. Special
lectures for Sudan probationers will be given by Mr,
H. Balfour and Dr. R. R. Marett.

Mr. S. C. Laws, principal of the Loughborough
Technical Institute, has been appointed principal of
the Wigan Mining and Technical College.

IN its issue for June 4 Science announces the
following gifts to American universities. Dr. L. D.
Waterman, of Indianapolis, professor emeritus in the
Indiana University. School of Medicine, has made a
gift to Indiana University amounting to 20,000l., sub-
ject to an annuity during his lifetime, on the condi-
tion that the University devotes an amount equal to
the income from this gift, the entire proceeds to be

~used for scientific research. The conditions and gift
have been accepted by the University. Mr. A. Bonn-
+heim, of Sacramento, has given to the University of
. California an endowment of 6000l., with provision for
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its subsequent increase to 32,000l., the income to be
devoted to. the maintenance of scholarships. Another
gift of 17,000l. has been made for the erection of dormi-
tories at Cornell University. This gift comes from

| the same anonymous contributor of 50,000l. some time
‘
| ago.

IN his last report to the Union Government of South
Africa, the Secretary for Agriculture points out that
the difficulty of procuring good men to fill the scien-
tific and administrative posts in the Department, which
has been commented on before, continues.. Men of
moderate attainments are plentiful and easy to obtain,
but good men are more in request than ever. It also
appears as if men who are really worth having, and
therefore usually in a position to choose, prefer to work
in universities and other learned institutions which
are independent or semi-independent of Government
control, or engage in business on their own account,
rather than in Government Departments, as in the
former they have more scope and freedom of action
and have not to waste time by furnishing multitudes
of returns and continually explaining and demon-
strating the necessity for their existence. Seeing that
the value of the Department to the country depends
in the first instance entirely upon the quality of its
professional and administrative officers, this is a very
serious matter. Efforts are being made to overcome
the difficulty of obtaining professional and technical
officers by giving scholarships to likely young men
to study at institutions abroad, at which they can get
the best training obtainable in their particular sub-
jects. The course of study is usually a four years’
one, and a number of scholars have already returned
and been drafted into the Department. It is con-
sidered that this is one of the best methods of obtain-
ing officers for the Department, but it may not entirely
suffice, and from time to time cfficers will have to be
appointed from wherever they are obtainable, as at
present. :

SOCIETIES AND ACADEMIES.
LoNDON.

Linnean Society, June 3.—Prof.- E. B. Poulton, presi-
dent, in the chair.—The Misses Katherine Foot and
E. C. Strobell : The results of crossing two Hemi-
pterous species, with reference to the inheritance of two
exclusively male characters. This may be considered
as a continuation of the paper published in the
Society’s Journal (zoology), xxxii. (1914), pp- 337-373,
on crossing Euschistus wvariolarius with E. servus,
and the inheritance of a spot on the genital segment,
which was an exclusively male character in the former
species. The newly-discovered male character now

investigated is the length of the intromittent organ,

and is tabulated in the paper. The results of the
crossing were not in accordance with Mendelian ratios
as regards F, individuals. The authors further show
that male characters can be transmitted without the
Y chromosome. H. W. Monckton : Note on the plant-
association at the foot of the Boium Glacier, Norway.
The Boium is one of the larger glaciers which
descends from the great Jostedals snow-field. It flows
down into a head-valley of the Fjaerlandsfjord, and
the foot of the ice is 492 feet ‘above the sea. The
latitude is between 61° and 62°, that is a little north
of the Shetlands. At the foot of the ice there is the
usual desolate space with fresh moraine, and plants
are gradually finding their way on to this ground. In
places where the ice has advanced a little, plants may
be found growing and flowering close to the glacier
itself. = Among the plants thus creeping on to the
moraine were noticed a combination of mountain and
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valley forms : of mountain plants there were :—Salix
herbacea, L., Saxifraga stellaris, L., and Phyllodoce
caerulea, L.; and of forms of general distribution
which one does not usually associate with . glaciers
there were Alchemilla alpina, L., Trientalis europaea,
L., Pirola minor, L., Pinguicula vulgaris, L., Pheg-
opteris Dryopteris L., Lotus corniculatus, L., Sagina
procumbens, L., and a species of Epilobium.—Dr. Otto
Stapf : The Dragon Tree of Tenerife. The author
showed various illustrations of the celebrated tree at
Orotava, and especially a drawing by Don Augustin
Monteverde, dating from the earlier months of 1819,
before the tree was partially destroyed by a gale on
July 21, in that year. This drawing is the property of
Dr. Perez, of Orotava, who had sent it to Kew for
comparison with other illustrations. ~Dr. Stapf dis-
cussed the known history of the dragon tree of the
Canaries and notices of it from early writers, referring
inter alia to the resinous product known as ‘‘ Dragon’s
Blood,” formerly used as a pigment and in medicine,
but now almost restricted to colouring varnishes.

Zoological Society, June 8.—Dr. S. F. Harmer, vice-
president, in the chair.—G. Jennison: The ‘‘nest”
made by a chimpanzee in the Belle Vue Zoological
Gardens, Manchester.—R. I. Pocock : The feet, scent-
glands, and other external characters of the Paradox-
urine Viverrids, belonging to the genera Paradoxurus,
Arctogalidia, Arctictis, and Nandinia. It is shown
how these may be distinguished collectively from the
Viverrine genera (Genetta, Viverra, etc.), and also
how they may be differentiated from each other in the
characters discussed.—Dr. A. Smith Woodward: The
skull of an extinct mammal related to Aluropus,
obtained from a cave at the ruby mines, Mogok,
Upper Burma. The skull is described as the type of
a new genus and species.—Miss K. M. Parker: The
early development of the heart and anterior vessels
in marsupials, with special reference to Perameles.—
Lieut.. R. Broom : Certain Triassic Stegocephalians.
Restorations are given of the skulls of Brachyops
laticeps, Owen, and Bothriceps australis, Huxley,
which are regarded as forming, with Batrachosuchus
browni, Broom, a distinct family, Brachyopide.
Bothriceps huxleyi, Lydekker, is shown to differ from
Bothriceps australis in the structure of the occiput, and

in having numerous small teeth on the parasphenoid,

pterygoids, and prevomers, and thus to belong to a
very distinct new genus.

Geological Society, June 9.—Dr. A. Smith Woodward,
president, in the chair.—R. H. Rastall and W. H.
Wilcockson : The accessory minerals of the granitic
rocks of the English Lake District. The rocks de-
scribed are the granites of Skiddaw, Shap, and Esk-
dale, the microgranite of Threlkeld, and the grano-
phyre of Buttermere and Ennerdale. = The material
was pounded in a mortar, washed and panned, and
the concentrate separated in bromoform after the
removal of the magnetic portion. The results showed
a variation of accessory minerals between the different
intrusions, but a similarity between parts of the same
intrusion, although the minerals of apophyses are not
always the same as those of the main mass. One
remarkable result obtained is the rarity of magnetite
and the prevalence of pyrrhotite, which was present in
every sample examined. Attention was directed to the
characteristics' of the zircon-crystals, which lent no
support to the occurrence of definite types in granite
and gneissose rocks respectively.. In parts of both the
Skiddaw granite and the Threlkeld - microgranite,
anatase ' and brookite -were found in abundance.
Epidote is the characteristic mineral of the Ennerdale
granophyre, while garnet is abundant at:- Threlkeld
and Eskdale. The Eskdale granite also, contains much
tourmaline. =~ The Shap granite is characterised by
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| apatite and sphene. Descriptions of accessory minerals

founded only on.examination of rock-slices are in-
adequate and misleading.—F. P. Mennell: The rocks
of the Lyd Valley, above Lydford (Dartmoor). A
small area on the north-east of Dartmoor is chiefly
considered, though some of the conclusions are applic-
able to nearly all that part of the moor which lies
north of the portion mapped by the Geological Survey.
In the neighbourhood of Lydford the alteration of the
Carboniferous rocks within the metamorphic aureole
surrounding the granite is described, and it is shown
that they are consistently cordierite- and biotite-bear-
ing. North of the altered limestone the type of altera-
tion is different, and leads to the inferénce that the
beds are distinct. The change is of more than" local
significance, as from this point all round the north of
the moor there is no bed of any thickness containing
cordierite, while chiastolite, white mica, and anda-
lusite proper, are characteristic. Coarse andalusite-rock
and altered shale, with remarkable skeleton-crystals
of chiastolite, are described from the Nodden quarries,
together with other types- of hornfels.- The beds
occupying the northern part of the contact-zone helong
to a definite series. There is evidence that the cover
of the granite mass has a dome-like character, and
that the same stratigraphical horizon is in -contact
with the granite all the way from Sourton to Drew-
steignton. The granite of Brator is described. It is
a biotite-bearing rock containing a little microcline,
as well as orthoclase and oligoclase. It is rich in
cordierite, recrystallised from sedimentary material
absorbed into the magma.

Physical Society, June 11.—Dr. A. Russell, vice-presi-
dent, in the chair.—E. A. Griffiths and E. Griffiths :
The coefficient of expansion of sodium. The thermal
expansion and increase in volume on liquefaction of
sodium were determined by a method based on the
following principle :—The difference in expansion of
a volume of sodium and an equal volume of glass
(or quartz) was measured by differential weighing
under oil at various temperatures. A volume of about
250 c.c. of sodium was suspended from one arm of a
short beam balance and a weighed glass bulb of equal
displacement from the other arm. Sodium éxpands
uniformly with the temperature up to its melting point.
The value 0:000226 was deduced for the coefficient of
expansion. In changing from the solid to the liquid
state, an increase of 2:57 per cent. occurs in the
volume.—T. Smith: Notes on the calculation of thin
objectives. Lens systems which are symmetrical about
an axis have in general six degrees of freedom for
first-order aberrations. Thin systems have only three
degrees of freedom, and in consequence. of the limited
range of glasses only two degrees of freedom are
practically available. In achromatic .combinations of
two lenses these two degrees of freedom are controlled
by the general shape as distinct from the total power
of each lens. In general when two given conditions
are satisfied the curvatures of the inner surfaces are
not equal, so that a cemented combination of two
lenses is not possible. Owing to the increased light
transmitting powers it is often necessary to have only
two glass air surfaces, and thus more than two. com-
ponent lenses are necessary. The effect of bending any
thin system as a whole by increasing the curvature of
each surface by the same amount is investigated, and
it is shown that with two given kinds of glass a
triple cemented lens can be formed satisfying two
arbitrary aberration conditions.: Illustrations are given
of astronomical objectives of both double uncemented
and triple cemented forms, and the glasses are deter-
mined for which a doublet can be cemented.—T.
Smith: Tracing = rays ' through an optical system.
Trigonometrical formule have been used for tracing
rays not lying entirely in one plane through optical
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systems, as these can readily be arranged in a form
suitable for logarithmic calculation. When a calculat-
ing machine is available such computations can be
carried out more expeditiously by using algebraic
formulee; in form these correspond with the expres-
sions for paraxial rays, and a comparison of the
numerical result is likely to suggest what alterations
should be made when a general ray does not behave
as desired. If the two points in which a general ray
meets an axial plane are defined as conjugate points,
all pairs of .conjugate points on a ray are connected
by the same relations as hold for object and image
points for paraxial rays, and the theory for paraxial
rays can be extended to rays in general by placing a
suitable interpretation on magnification, etc.  The
definition of conjugate points can be extended to
include rays lying in axial planes, in which case the
one point marks the intersection of the ray with the
radial focal line formed by rays passing through its
conjugate.—H. R. Nettleton : The accuracy of the lens
and drop method of measuring refractive index. A
simple arrangement for comparing on an optical bench
the refractive indices of liquids for monochromatic
light by the lens and drop method is described. The
accuracy and sensibility of the method are discussed.
Attention is directed to the’ accuracy obtainable in
measuring a small radius of curvature of a lens face
in terms of the well-known refractive index of water,
and in measuring the refractive index of the glass of a
lens. ¥ i : <

Royal - Meteorological Society, June: 16.—Prof. H. H.
Turner : Discontinuities in meteorological phenomena.
Meteorological - history. is: divided - into ‘‘chapters”
averaging 63 years .long, with abrupt changes (or
‘“ discontinuities,” as the author calls them) between.
The dates of change are apparently settled by the
movement of the earth’s axis. They oscillate about
mean positions in a cycle of 40-5 years, which appears
in Briickner’s collected *‘ cold winters™ for 8oo years;
in Nile flood records for 1000 years; and in measures
of Californian tree rings for 520-years. The chapters
are alternately hot and cold, wet and dry, as shown
by rainfall and temperature records at Greenwich,
Padua, and Adelaide.—C. Harding : Battle weather in
western. Europe, nine months, August, 1914, to April,
1915. The author briefly” described the weather con-
ditions bordering on the battle area of the western
front. At the commencement of the war generally
bright and dry weather prevailed, with occasional
short spells of rain, but from mid-October to the end
of February rainy and rough weather continued with
but little cessation. Taking widely distributed stations
over the British Isles, it was shown that the rainfall
for the nine months in the north and west was below
the average, but in the south.and south-east it greatly
exceeded the normal. With the western Continental
stations the rainfall for the same period was every-
where excessive. The author says:—“It is not sug-
gested that in the recent wet weather the rainy con-
ditions have been generated by gun-firing, but it seems
quite possible that at times, when the conditions are
favourable to rain, the rains have been augmented
or accelerated by the concussion initiated over the
battle-grounds.”’

DugLin.

Royal Irish Academy, June 14.—Sir John Ross
of Bladensburg, vice-president, in the chair.—
H. Ryan and Miss P. O'Neill: Studies in

the diflavone group. II.—Derivatives of diflavan-
one. By the action of benzaldehyde on diaceto-
resorcinol four isomeric substances were obtained.
Three of these were cis-trans stereoisomeric dihydroxy-
dichalkones, and the fourth was a structural isomeride
of the others. o-Dihydroxydichalkone in the presence
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of alcoholic hydrochloric acid condensed with benz-
aldehyde, anisaldehyde, and piperonal, . to yield di-
benzylidene, dianisylidene, . and  dipiperonylidene
derivatives of diflavanone.. It was also found that
dibenzylidenediflavanone can be obtained directly from
diacetoresorcinol by condensation with excess of benz-
aldehyde in the presence of alcoholic hydrochloric acid,
and in the same way the authors obtained dipiperonyl-
idenedimethylenedioxydiflavanone.” The latter method
was also found well suited for- the preparation of
analogous monoflavanone derivatives, and was applied
to the preparation of the flavindogenides derived from
gallacetophenonedimethylether on the one hand, and
benzaldehyde, anisaldehyde and piperonal on the other.

Paris.

Academy of Sciences, June 7.—M. Ed. Perrier in the
chair.—A. Lacroix: Some remarkable contact meta-
morphic phenomena of Madagascar granite. A de-
scription of a new type of amphibole, termed imerinite,
intermediate between the richterites and glaucophanes ;
petrographic examination proved the presence of mon-
azite as well as other minerals. As the presence of the
monazite appeared singular, several grams. were
isolated and analysed and proved to contain 1-05 per
cent. of thoria, ceria, 39-51 per cent. oxides of
lanthanum and didymium, 27-80 per cent. The thorium
is unusually low.—G. Bigourdan: Equatorial observa-
tions of comets, minor planets, etc., made between
1880 and 1904.—Jules Amar : Functional re-education.
A:description of a new arthrodynamometer for measur-
ing the values of the angular displacements of the
limbs .and absolute forces exerted by groups of muscles
in the case of invalids recovering from wounds.—M.
Agnus : The echo of the ball and shell. An explanation
of the double detonation heard on the.discharge of a
rifle or gun.—Stanislas Meunier : The structure of the
Kodai Canal meteorite (India); an,example of cata-
clasis in meteoric irons.—P. Maze ;' The r6le of chloro-
phyll. = The author regards-the pigments in the higher
plants as possessing a - purely physical function, and
considers the -direct controlling action of chlorophyll
on the assimilation of carbon dioxide as doubtful.—
Em. Bourquelot and A, Aubry: A comparative study
of the influence of acetic acid on the synthetising and
hydrolysing properties of o-glucosidase (glucosidase
from low yeast, air dried). This ferment is very
sensitive to the poisonous action of acids. - It is
destroyed in liquids containing very small proportions
of acetic acid, and the fact that .the. two .properties
of synthesis andhydrolysis disappear simultaneously
under the :influence of these quantities demonstrates
that both properties belong to one and the same
enzyme. :

June 14.—M. Ed. Perrier in the chair—].
Boussinesq : The approximate calculation of .the effect
of climate on the velocity of increase of temperature
with depth in the soil.—C. Guichard : The W congruences
which belong to a complex of the second order. Case
where the -equation in S has a triple root.—Pierre
Delbet : Pyoculture. Pus from a wound is suggested
as the culture medium #n vitro. It is concluded that
if the general and local conditions are such that the
patient cannot make headway against the micro-
organisms, then the latter will multiply rapidly in the
pus secreted. If, on the contrary, the conditions are
favourable, then the pus will be a less:suitable medium
of growth than the ordinary media. These hypotheses
have been confirmed experimentally, and details of the
method of applying them in practice are given.—
Ernest Lebon: A new table of divisors of numbers.—
E. Bompiani: The linear element of hyper-surfaces.—
Arnaud Denjoy : Derived numbers.—Thadée Peczalski :
Researches on thermal conductivity. A- description of
a new arrangement for -the determination of the
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thermal conductivity of lead.—B. Bogitch : The super-
ficial deformations. of steels tempered at moderate
temperatures.
on a surface of polished steel .on coohng down suddenly
from temperatures of 225° to 400° C.—Louis Gentil :

The Middle and Upper Cretacian in western Haut
Atlas, Morocco.—D. Eginitis :, Recent earthquakes at
Leucade and Ithaca.—H. Colin: The distribution of
invertine in the tissues of the beetroot at different
periods in its growth.—F. Bordas: The sanitation .of
the camps. and battlefields. Residual heavy tar oil,
freed from napththalene and phenol, mixed with sodium
resinate, forms a stable emulsion with water. This
mixture is suggested as specially suitable for preven-
tive treatment against flies.—]. Bergonié : The vibra-
tions caused by an electromagnet worked with alter-
nating current in non-magnetic. bodies.—Th. - Guilloz :

The electric needle for the detectxon of projectiles in
the human body
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BOTANICAL COLLECTING CASES

Inches, Inland Po%tage
1158 3/= .. 4d.
\ 13x6% 3/9 5(1.
| 15x7F 4/9 6d.
17x8; 5/9 .. 6d.
21x10 10/6 .. 8d.
Pocket sizes, 1/9
and 2/3

(Postage 3d.)
Shoulder Straps,
1/2

For the above
& other collect-
ing apparatus,
see Catalogue
C/13 post free

FLATTERS & GARNETT Ltd.,
309 OXFORD ROAD (fpeosite ), MANGHESTER.

niversity

SECGOND-HAND DEPARTMENT

Microscopes, Telescopes, Spectroscopes,
Binoculars, Surveying Instruments, &e.,

BY THE BEST MAKERS AT MODERATE PRICES.

Lists sent post free.
Instruments Bought, Exchanged and Sold.

JOHN BROWNING, 75° wew Sxtora st LONDON.

72 New Oxford St.,

T T O N PR R
MINERALOGY AND GEOLOGY.
JAMES R. GREGORY & CO., Mineralogists, &e.,

are in a better position thar ever for supplying Collec-

tions of MINERALS, FOSSILS, and ROCKS, as they

have recently made LARGE PURCHASES of Material.
LISTS AS USUAL.

139 FULHAM ROAD, SOUTH KENSINGTON, S.W.

'Phone : Western 284r. Telegrams : ‘‘ Meteorites, London.”

LIVING SPECIMENS FOR
THE MICROSCORPE.

Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphaerium,
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many
other specimens of Pond Life, Price 1s. per Tube, Post Free. Helix
pomatia, Astacus, Amphloxus. Rana, Anodon, &c., for Dissection purposes.

HOMAS BOLTON,
25 RAI.SATI HEATH ROAD. BIRMINGHAM

MARINE BIOLOGICAL ASSOCIATION
OF THE UNITED KINGDOM.
THE LABORATORY, PLYMOUTH.

The following animals can always be supplied, either living
or preserved by the best methods :—

Sycon; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy-
onium ; Hormiphora (preserved); Leptoplana ; Lmeus, Ampbhiporus,
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus,
Gammarus Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone,
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus,
Salpa (preserved), Scyllium, Raia, &c., &c.

For prices and more detailed lists apply to

Biological Laboratory, Plymouth.

THE DIRECTOR.

WATKINS & DONCASTER,

Naturalists and Manufacturers of

CABINETS AND APPARATUS

FOR COLLECTORS OF INSECTS, BIRDS' EGGS AND SKINS,
MINERALS, PLANTS, &c
EGG COLLECTORS’ QU I'KI I, containi g 3 Blowpipes, 1 Suction Pipe,
3 Drills, 1 pair Forceps, 1 Embryo Houk, 1 Label List, &c. 3/3 post free.

A LARGE STOCK OF INSECTS, BIRDS' EGGS AND SKINS.

SPECIALITY._Objects for Nature Study,
Drawing Classes, &c.

Birds, Mammals, &e., Preserved and Mounted by First-class
Workmen true to Nature. '

All Books and Publications (New and Second-hand) on Insects,
Birds’ Eggs, &c., supplied.

36 STRAND, LONDON, W.C.

FULL CATALOGUE POST FREE.

Minerals, Rocks, Fossils, Metallic
Ores, Rough Precious Stones, &c.

A Large Assortment from all parts of the world always on view,
and at all prices. Inspection invited.

Crude Mineral for Chemistry Students and Technical Schools.
Single Crystals and Teaching Specimens in Great Variety.
RICHARDS’ SHOW ROOMS.

; PRICE LISTS FREE.

48 Sydney Street, Fulham Road, South Kensington, London, S.W.

SKELETONS & SKULLS
Specimens and Preparations for Teaching

BIOLOGY & ZOOLOGY

and for Museums,

Lists on Application.
EDWARD GERRARD & SONS
Osteologists and Taxidermists,
NATURAL HISTORY STUDIOS
61 College Place,
Camden Town, London.

Collectors, Students & Science Masters

are cordially invited to inspect

RUSSELL & SHAW'’'S

Choice Stock of British and Foreign
IWEITNERAILS
AT

38 GT. JAMES STREET, BEDFORD ROW, HOLBORN, W.C.

Catalogue and Lists of Choice Minerals on application.

No. 19 Bus passes top of Gt. James Street.

munications to the Editor.
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To all Places Abroad :— Lolsiid,
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Half-yearly (26 Numbers) 0 15 6
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(A charge of 6d. is made for changing Scotch and Irish Cheques.)
Cloth Cases for binding *‘ Nature” are issued at ls. 6d each, and can be sent post free for 1s. 9d.
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One Sixteenth Page, or Eighth Col. 0 10 0
One Eighth Page, or Quarter Col.... 0 18 6
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Surgical Dressings, "_I ZERS
Hard Glass Test Tubes, STER .
CombUStlon Glass Tublng’ Autoclaves supplied for all purposes
3 = in Iron, Steel, or Copper. Enamelled,
Pyrometers’ Stralnmeters’ tinned, or lead-coated inside, and pres-
< sures from % to 100 atmo-pheres. With -
Mlcroscopes,_ or without stirrers. Priccs not given
including High Power Binocular, below quoted according to capacity
. and pressure. Made also steam-
Mlcrotomes’ jacketted, heating by paraffin oil, or
oil bath. :
Photomlcrographlc PRESSURES UP TO 4 ATMOSPHERES.
Capacity, o Steel | Lead lined | knamelled Stirrer
Apparatus Galioma'| Copper | Steel | 6" ™ | emira)
’ RS VIR R
. | U |
Optical Lanterns, > |12 00 10150 12 50| 12150/ 2 0 0
4 (/1810 0| 11 10 0| 18 10 0| 14 O 0| 2 5 O
etc 5 15710/ 0f 13 00| 16 0017 5 0| 2 10 0
$ 1o | 22 00 19 0 O 22 10 0| 23 5 O 4 0 O
15]2600 22 0 0|,25 10 0{.27 0 0} 6 O O
e 2> | 800 0l 24 10 081 0.0' 32 0 0l'7 150
Repairs to Scientific Instruments PRESSURES UP TO 10 ATMOSPHERES.
executed on the premises. Ségﬁg:Z’  Copper | Steel Lezzzeglnea jnin_;;iled‘ A(s:’:;;:;
3 £10 0 0/ £8 0 0| £9 15 0|£10 0(£1 10 0
1 12 15 0| 10 10 0| 12 O Of 12 15 0| 1 156 O
OGILVY&CO- 2 12 2085 W0 JN(0 ) 5 6 S 1 1”555 0 o 5830 W s R/ 0
= T e e
c 1
18 BLOOMSBURY SQUARE, LONDON, W.C. 1o | 27 00| 2 00| 2815 0| 3010 0 6 5 0
5 82 0 0( 30 10 0| 34 10 O 36 10 O| 7 0O ©O
Telephone: 1674 Gerrard. 20 | 87 10 0] 85 0 0| 40 10 0/ 43 00/ 9 0 O
BROWN & SON,
Charlotte Street and Muriel Street, King's Gross, London.

YOUR OPINION of an English-made Microscope should be formed by the use of a

WATSON’S MICROSCOPE

They are not merely good—they are the best—in -design, perfection of movement, and accuracy of
detail. They give a lifetime ot working efficiency.

THE BACTIL MICROSCOPE, as illustrated, is an excellent high-class Instrument, with new
Side Lever Fine Adjustment, handle arm, and extra large Stage with very long range of movement.

PRICE, with 2/3, 1/6, and 1/12 inch Oil Immersion Objectives, 2 Eye pieces, Abbe Illuminator,
Triple Nosepiece, complete in Mahogany Case,

£23:2:6
Newly published Catalogue, giving particulars of the above and 40 other models, post free on request.

W. WATSON & SONS, Ltd., 313 High Holborn, London, W.C.

Established 1837. Works—HIGH BARNET, HERTS.

(2 Easy Row, Birmingham.
212 Notre Dame St. West, Montreal, Canada.
78 Swanston 8t., Melbourne, Australia.

/16 Forrest Rd., Edinburgh. )
3 Branches 196 Great Portland St., London, W.  Depots

THE SUPPLY OF

SPENCER NICROSCOPES

IS NOT AFFECTED BY THE WAR.
We hold a good stock, and further supplies can be obtained quickly.

WWATSONBSONS.C2
Cangon -

Catalogue free upon application.

STANDLEY BELGHER & MASON, w«., Church St., Birmingham.

Sole Agents for Great Britain and Ireland (Outside of London).
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