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IMPERIAL COLLEGE OF SCIENCE
AND TECHNOLOGY.

SOUTH -KENSINGTON, S.W. 7.

DEPARTMENT OF OPTICAL ENGINEERING AND APPLIED
OPTICS.

The following Courses of Weekly Lectures will commence during the
Autumn Session, 1919 :—

1. General Opties (Elementary) Professor CuesHire. Com-

mencing Wednesday, October 15, at 2.30 p.m.

2. Advanced Opties. Professor CHEsHIRE and Mr, L. C. MARTIN.
Time to be arranged.

3. Optical Designing and Computing. Professor
Commencing Monaay, October 2o, at 3.0 p.m.

CONRADY,

4. Advanced Designing and Computing. Professor CoxraDYy,
Commencing Tuesday, October 14, at 3.0 p.m.

5. Workshop and Testing Room Methods, and Properties of
Glass. Professor Conrapy. Commencing Wednesday, October 15,
at 2.30 p.m.

6. Construction, Theory, and Use of Optical Measuring
Instruments. Mr. L. C. MarTiN. Commencing Friday,
October 17, at 2.30 p.m.

Laboratory or Class Work is arranged in conjunction with all the above
Courses. .

The following Special Courses of Lectures will also be given :

Polarized Light and Polarization Apparatus (6 Lectures).
grofcssor CuEesHIRE. Commencing Tuesday, October 21, at 4 p:m.
ee 5.

Microscopes and Microseopie Vision (ro Tectures). Professor
Conrapy. Commencing Wednesday, October 15, at 5 p.m. Fee ss.

Theory of the Aberrations of Lens Systems (ro_Lectures).
Mr. S. D. CaaLMErs, M.A. Commencing Wednesday, October 13,

at 12 noon. Fee ss.

For further particulars and for admission tickets apply to the REGISTRAR
at the above address.

The DirECTOR is open to receive applications from students and others
desirous of carrying out Research Work in the Laboratories.

UNIVERSITY OF LONDON.

The following Advanced Lectures will be delivered :—A Course of ten
lectures on ‘“HISTOLOGY OF THE NERVOUS SYSTEM,” by
Dr. C. D.da Fano, at King’s College, Strand, W.C.2, on "l'uesdays,
commencing on October 7, at 4.30 p.m.

A Course of Lectures on “THE ENERGY BALANCE OF THE
HUMAN BODY.” “ELECTRICAL SIGNS OF EMOTIVE
PHENOMENA,” by Prof. A. D. Waller, M.D., K.R.S., at the Imperial
College of Science and Technology, South Kensington, S.W.7, on
Wednesdays, commencing on October 15, at 5 p.m. Admission free,

without ticket.
P. J. HARTOG,
Academic Registrar.

ARMSTRONG COLLEGE,
NEWCASTLE-UPON-TYNE.
PROFESSORSHIP OF ENGINEERING.

The Council invites applications for this PROFESSORSHIP, now
vacant owing to the retirement of Professor Weighton. Candidates should
be men of high attainments both in an educational and in a professional
sense, and must have special qualifications and experience in Marine En-
gineering. Age not to exceed 45 years. Sala y will commence at £1,z50
per annum. Ten copies of applications and of not more than three testi-
monials must be'sent so as to reach the REGISTRAR, Armstrong College,
not later than Octo'er 21, 1919.

NEWCASTLE-UPON-TYNE
EDUCATION COMMITTEE.

RUTHERFORD TECHNICAL COLLEGE.

App'ications are invited for the undermentioned Lectureships :—
(1) MATHEMATICS and PHYSICS,
(6) PRACTICAL MATHEMATICS and MECHANICS,
(¢) ENGINEERING SUBJECTS.

Candidates should have the following qualifications— ]

In the case of (@), a University or Technical College education with a Uni-
versity Degree or its equivalent, practical experience in the work of a
Physics Laboratory and teaching experience.

In the case of (4), good tramning in a University or Technical College and
some experience of teaching. .

In the case of (¢), good training in a Technical College or equivalent
Institution in Theoretical and Laboratory Work in Engineering Science, a
Diploma or Certificate of Proficiency and experience in Engineering Works
and of teaching.

Applications, stating salary required, to be made to the undermentioned
not later than October 18, 1919. Forms may be obtained upon receipt of a
stamped addressed foolscap envelope.

THOS. WALLING,

Education Office, Acting Director of Education.

Northumberland Road, Newcastle.

SOUTH AFRICAN SCHOOL OF MINES
AND TECHNOLOGY,JOHANNESBURG
(UNIVERSITY OF SOUTH AFRICA).

The Council invite applications for the following appointment :
A LECTURER FOR THE DEPARTMENI OF ELECTRO-
TECHNICS. Salary 4450 per annum, rising by annual increments of
425 to a maximum of £550. "L'he appointment will, in the first instance, be
probationary for two years, according to the Regulations of the Union
Education Department. £40 will be allowed for travelling expenses to
Johannesburg, and half salary from date of sailing to arrival. Members of
staff have to supervise and take part in evening work. The selected
candidate will be required to pass medical examination before appointment.
He will be required to take up his duties in Johannesburg about February
15, 1920. Applications in triplicate, stating age, professional qualifications
and experience, with copies of three recent testimonials, should be sent not
later than October 2o to the undersigned, who will supply further particulars

if desired.
CHALMERS, GUTHRIE & CO., LIMITED,
9 ldol Lane, London, E.C. 3.

SWANSEA EDUCATION COMMITTEE.
HIGH SCHOOL FOR GIRLS.

Headmistress :—Miss E. K. MULLINs (Cantab.).

Wanted, a SENIOR HISTORY MISTRESS to take up duties in
anuary.
J Applicants must hold a good Honours Degree or its equivalent.
Salary £240 per annum, rising by £10 annually to a maximum of £360.
Application Forms may be obtained from me on receipt of a stamped
addressed envelope.
Education Offices, T. J. REES,
Dynevor Place, Swansea. Director of Education.
Uctober o, 1919.

ESSEX EDUCATION COMMITTEE.
EAST ANGLIAN INSTITUTE OF AGRICULTURE.
LECIURER IN AGRICULTURE.

Wanted, a LECTURER in AGRICULTURE to conduct local Winter
Schools 1n Agriculture, lecture to Institute Students on Agricultural
Book-keeping and Field Surveying, and assist in the supervision of Field
Experiments.

Salary £350 by annual increments of 420 to £4s0.

Application, forms obtainable from the undersigned, must be returned
accompanied by three testimonials by October 23.

R. M. WILSON,

East Anglian Institute of Agriculture,
Principal.

Chelmsford.

BOROUGH POLYTECHNIC INSTITUTE,
BOROUGH ROAD, LONDON, S.E.1.

Applications are invited by the Governors for the post of LECTURER in
the ELECTROTECHNICS Departinent (Day Technical School and
Evening Class Department). Candidates should have had some teaching
experience and must possess a University degree or its equivalent, but this
Jatter disqualifieation will not be insisted upon in the case of persons
otherwise exceptionally qualified.

The commencing salary will be £300 per annum, r'sing by annual
increments to £g4o00. Particulais and forms of application may be obtained
by sending stamped addressed envelope. 1

Applications should be received as soon as possible, but not later than

October 13, 1919.
b« C. T. MILLIS, Principal.

1

TEACHERS’ REGISTRATION
COUNCIL.

. Representative of the Teaching Profession.
(Constituted by Order in Council, February 29, 1g912.)
IN ACCORDANCE WITH THE ABOVE ORDER
A

REGISTER OF TEACHERS
IS NOW MAINTAINED BY THE COUNCIL.
For information apply to :—
The Skcrerary, Teachers’ Registration Council, 47 Bedford Square,
London, W.C. 1.

For other Official Advertisements see pages 1xiv and 1xv.
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UNIVERSITY COLLEGE OF WALES,
ABERYSTWYTH
(a Constituent College of the University of Wales).

‘The Council will shortly proceed to elect to the Office of PRINCIPAL
Salary 41,500 per annum. A knowledge of Welsh will be regarded as
essential. The Principal will hold periodically the Office of Vice-Chancellor
of the University of Wales. v

Any further particulars 1equired may be obtained from the undersigned.

Applications for the post must be forwarded to him not later than
October 15, 1919, E 5

The Council does not necessarily limit itself in its choice to names sent in

in response to this advertisen:ent. 3
J. H. DAVIES, Registrar.

THE TECHNICAL COLLEGE,
LOUGHBOROUGH.

H. ScuorieLp, M.B.E., B.Sc. (Hons.) Lond.,
A.R.C.Sc. (Lond.), A.M.I.C.E., Principal.

Wanted immediately, a full-time ASSISTANT in the DEPARTMENT
of CHEMICAL TECHNOLOGY.

A knowledge of Physics is considered essential.

Salary 4250 per annum, rising by annual increments of 425 to £350
per annum.

Full particulars may be obtained from the PRINCIPAL, to whom all
applications should be addressed, not later than October 25, 1919.

W. A. BROCKINGTON,
Director of Education.

EDINBURGH & EAST OF SCOTLAND
COLLEGE OF AGRICULTURE.

CHEMISTRY DEPARTMENT.

Applications are invited for the post of SENIOR ASSISTANT
LECTURER in the Chemistry Department.

Salary (including Bonus) £36o.

Further particulars may be obtained from the undersigned, to whom

application should be made.
3 ALEXANDER LAUDER,
Director of Studies.

KENT EDUCATION COMMITTEE.

COURSE FOR RURAL TEACHERS.

The Committee require the services of a LECTURER, on alternite
Saturdays, for 20 lectures in Rural History for Teachers, to be held at
Ashford, beginning some time in October. Salary according to qualifi-
cations and experience. Applications should be sent as soon as possible

to the undersigned.
E. SALTER DAVIES,
Sessions House, Director of Education.

Maidstone, Kent.

UNIVERSITY OF BIRMINGHAM.

ASSISTANT LECTURER AND DEMONSTRATOR IN
CHEMISTRY.

The Council invites applications for the above post.
per annum.

Applications, accompanied by testimonials, should be sent to the under-
signed not later than Saturday, October 11, 1919. No special form of
application is required.

It is hoped that the Candidate elected will be able to enter upon his
duties forthwith.

Further particulars may be obtained from

GEO. H. MORLEY, Secretary.

Stipend 4250

UNIVERSITY OF NEW ZEALAND,
VICTORIA UNIVERSITY COLLEGE,

WELLINGTON, NEW ZEALAND.

Applications are invited for PROFESSORSHIP of MODERN
LLANGUAGES at the above University, at a salary of 4700 per annum.
Duties to commence March 15, 1920. Full particulars and forms of
application obtainable by sending stamped addressed foolscap envelope to
the Hica CoMMISSIONER FOR NEW ZEALAND, 415 Strand, London, W.C 2,
by whom applications will be received up to November 1 next.

SCHOOL OF METALLIFEROUS MINING
(CORNWALL).

Applications are invited for the post of PRINCIPAL of the above School.

Candidates should possess special qualifications in Science as applied
to Mining and Metallurgy, and preference will be given to candidates who
have had practical experie ce in Mining and (or) Metallurgy.

Commencing salary 4€oo to £750 according to qualitications.

Applications accompanied by testimonials should be sent to the
SECRETARY, School of Metalliferous Mining, Camborne not later than
October 18, 1910.

* Departmeit.

WANTED.

DEMONSTRATORS for the PHYSICS LABORATORY, UNIVER-
SITY OF EDINBURGH. Excellent opportunities for Research, Salary
A200 per annum. Write, giving age and qualifications.

RESEARCH ASSISTANTS. Write, giving experience of general
laboratory work, glass blowing, instrument making (not all essential).
State salary required. Particulars of duties given on application.

INSTRUMENT MAKER for Physics laboratory. Write, stating
age, experience, and salary required.

All enquir es and applications to be sent to Professor BArk1.a, University
of Edinburgh.

ROYAL TECHNICAL INSTITUTE,
SALFORD.
Principal :—B. PRENTICE, D.Sc., Ph.D.

WANTED: TEMPORARY ASSISTANT LECTURER in
ARCHITECTURAL DRAWING (structural steelwork experience de-
sirable). . Salary according to qualifications and exgerience. Forms of
application, which should be returned not later than October 28, may be
obtained from the SecreTary, Education Office, Chapel Street, Salford.

L. C. EVANS, Town Clerk.

LEICESTERSHIRE EDUCATION
COMMITTEE.

APPOINTMENT OF ASSISTANT AGRICULTURAL
INSTRUCTOR.

Applications are invited for the above-mentioned position.
per annum plus travelling allowance.
obtained from the undersigned.

6 Millstone Lane,

Leicester.

Salary £z50
Particulars of duties may be

THOMAS HACKING,
Agricultural Organiser.

TROWBRIDGE HIGH SCHOOL
FOR BOYS.

COUNTY SECONDARY SCHOOL.

ASSISTANT MASTER wanted immediately. Junior Science desirable.
Salary scale for graduates £160 to £380 ; for non-graduates 4140 to £2s0.
The initial salary will be increased by £ro for each year of previous
Secondary School experience and military service.
Apply to the HEAD MASTER.
/

BRITISH DYESTUFFS CORPORATION LIMITED.

Applications are again invited from well-trained ORGANIC CHEMISTS
for positions in the Research Laboratories of the above Corporation. A
sound training n theoretical work and manipulative organic chemistry is
essential. . Previous research experience desirable.

Apply with full particulars of career, degrees, etc., to the CHrRMICAL
SECRETARY, British Dyestuffs Corporation Limited, Blackley, Manchester.

UNIVERSITY OF LEEDS.
DEPARTMENT OF MINING.

The University Council will shortly proceed to the appointment of a
PROFESSt R of MINING, at a salary of 4700 a yvear. The Professor
will have opportunity for private consulting practice. Full particulars
may be obtained from the SEcreTARY, The University, Leeds, who will
receive applications up to October 13.

UNIVERSITY OF ABERDEEN.
DEPARTMENT OF CHEMISTRY.

Two RESEARCHER-ASSISTANTS are about to be appointed in this
Persons who desire to have their names considered should
send them, along with te-timonials, to the SECRETAKRY of the University
before October 6. The salary is 4250 per annum.

CLIFTON COLLEGE.

HEAD OF PHYSICS DEPARTMENT.

Wanted : a HEAD of .the Phvsics Department to begin work in
January. Salary according to qualifications and experience. Age 30 to 40
preferred.

Applv  with
November 8.

testimonials to the . HEADMASTER on or befo-e

UNIVERSITY OF LIVERPOOL.

DEMONSTRATOR IN PHYSICS wanted immediately. Salary £z00.
Applications to the REGISTRAR.

For other Official Advertisements see pages Ixii and lxv.
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WIGAN AND DISTRICT MINING AN
- TECHNICAL COLLEGE. :

Wanted: a LECTURER in PHYSICS is required. Commencing
salary up to 4300, according to qualifications and experience.

Increments according to scale, which is at present under revision.

Applications should he forwarded as soon as possible to the PRINCIPAL,
from whom further particulars may be obtained. '

GUY’'S HOSPITAL.

Wanted, Part-time DEMONSTRATOR in CHEMISTRY. £iso per
annum. Preference will be given to one who is anxious to undertake
research work. Keply to DEaN, Medical School, Guy’s Hospital, S.E.1

PHOTOGRAPHIC EMULSION CHEMIST.

Bromide, Gaslight, and other papers; thoroughly competent and
practical ; must be capable of carrying out the entire process.—Write
to Box 1527, WILLING'S, 125 Strand, W.C.2.

RESEARCH CHEMIST. Advertiser will

be p'eased to hear of really first-rate man, No others need apply.
Good salary to the right man. State amount required. Contract for
several years after probation period.—Box 252, c/o NaTure Office.

GOVERNMENT LABORATORY, TEM-

PORARY CHEMICAL ASSISTANTS required. Salary £i6o-£10-
A220. War bonus, Men from £92 ; Women from £72 —Apply with copies
of testimonials, GOVERNMENT CHEMIsT, Clement’s Inn Passage, W.C.2

EMPLOYMENT WANTED.— Zoologist,

with many years' experience, home and tropical, seeks employment in
College, Museum, or Scientific Library, or in a secretarial capacity, in
U.K. or abroad. ~Address, “R.H.” g9 Woodstock Koad, Oxford.

EXTRA CAPITAL, FINANCE £1000 to

£100,000 offered for trades, industries, manufacturers, well-established
businesses, partnerships, investments.—THE OFFICERS PARTNERSHIP
GuaRrDIAN, 53 Victoria Street, S.W.r1.- Call.

GLASS BLOWERS wanted for Scientific

Glass Apparatus (blowpipe work). State experience and salary
required.—Box 251, c/o NaTtuke Office.

BROWNING'S IMPROVED PLATYSCOPIC-

LENSES. ‘An achromatic combination, producing the definition of a
microscope with the portability of a pocket lens. All powers of
magnification, X6, 10, 15, 20, and 30. Price, single lens, 23s. 6d.,
or combination of any two powers, 435. 64.—]JOHN BROWNING, 146
Strand, London. W.C.2.

SEIBERT 3 mm. APO OBJECTIVE,

Zeiss ‘Prism Rotator, 5 Quartz Eyepieces by Zeiss, Leitz Mechanical
Stage, all in perfect condition. Prices on request.—JOHN BROWNING,
146 Strand, Lon‘on, W.C.2.

ASTRONOMICAL TELESCOPE, by

Watson, 3}-in. photovisual object glass by Dallmeyer, 3 eye-
pieces, 66, 132, 175. Complete. Equipoise stand, so guineas.—
JouN BROWNING, 146 Strand, London, W.C. 2.

ZEISS, LEITZ, VOIGTLANDER, REI-

CHERT, SWIFT and WATSON SECOND-HAND MICROSCOPES
FOR SALE. Perfect conaition. All complete, with obj-ctives, Abbe
condenser and iris, etc.—JouN BROWNING, 146 Strand, London, W.C. 2

ZEISS ABBE CONDENSER and IRIS,

with rack centring movement, rack substage, and mirror, complete, in
new co dition, 5 gns.—JoHN BrOWNING, 146 Strand, London, W.C.2

MAHOGANY CABINET FOR MICROSCOPE
SLIDES. Second-hand. Will hold about 1700 slides. 15 gns.—
Joun BROWNING, 146 Strand, London, W.C.2.

TO PETROLOGISTS.—Microscope Slides.

Set of 120 Thin Sections of Minerals, by Dr. Krantz, Bonn, 15 gns.—
JoHN BROWNING, 146 Strand, l.ondon, W.C. z.

MICROTOME by Leitz, good as new,

complete, heavy make and all accessories, 25 guineas.—Joun
BROWNING, 146 Strand, London, W.C.2. ;

LEITZ PETROLOGICAL MICROSCOPE,

quite new. Complete with all acces-ories, 35 guineas.—
JouN BROWNING, 146 Strand. l.ondon, W.C.2

PRISM BINOCULARS BY ' ZEISS,
GOERZ, BAUSCH, ROS§. WATSON. List free.—JoHN BROWNING.

146 Strand, Loudoun, W.C.

ILLUSTRATED PAMPHLET

EXAMINATION
OF MATERIALS
BY X-RAYS.

A full description of the methods
employed in the radiography of welded
steel plates, thick and thin iron and
aluminium castings, wooden structures,
&ec., with reproductions of radiographs
showing the detection of small faults.

Reproduced from the American Machinist.

POST FREE FROM

HARRY W. COX & CO., LTD,,
Twyford Abbey Works, Harlesden, London, N.W.10.

|
|
|
|

W. OTTWAY & Co. Ltd.

(Established 1640)

Orion Works, Ealing, London, W. 5.

MANUFACTURERS

of all types of Astronomical, Surveying,
Scientific and Optical Instruments.

Catalogues free on application,
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JOHN ORME & Co L™

(Formerly C. E. MULLER, ORME & CO., Ltd.)

Scientific Glass Blowers
and Laboratory Furnishers

148 High Holborn, London, w.c.1

A Large Selection of
Apparatus in Stock

Special Apparatus made on the Premises
to Customers’ Drawings or Specifications

RARE BOOKS.—Ormerod, Insects Injurious to Orchard and Bush

Fruits, 1898, 10s. 64. ; Hehn & Stallybrass, Wanderings of Plants, 1885,
30s. ; Duncan, Transformations of Insects, 1882, 10s. 6. ; Pike, Subtropical
Rambles, 1873, 25s. ; Proc. Zoological Socy. 1835-1889, 37 vols. and 2 Indexes,
410 105, 5 Batty Langley’s Pomona or the Fruit Garden, illustrated, 1729, 2
vols., folio, 43 3s.; Economic and Statistical Studies 1840-18g0, by J.
Danson, 1906, 4s., pub. 21s.; Roosevelt, Through the Erazilian Wilderness,
1914, 8s. 6. ; Butler’s Foreign Finchesin Captivity, 1899, 17s. 6d.; The Scien-
tific Papers of John Couch Adams, 2 vols., Cambridge, 1896, 18s. 64., pub.
sos. net ; Braithwaite, The Sphagnacez or Peat-Mosses of Europe and North
America, 1880, 215.; Maddock’s Florists’ Directory, by Samuel Curtis,
coloured plates, 1822, 25s.; Vine's Physiology of Plants, 1886, 1os. 6d. ;
Landolt’s Handbook of the Polariscope, 1882, 25s. ; Wallace's Island Life,
1880, 21s.; Life and Letters Sir Joseph Prestwich, 1899, 6s.; Bell’s Manu-
facture Iron and Steel, 1884, 42 2s. ; Martin’s Dew Ponds, 3s.; Hewitson’s
Eggs of British Birds, 2 vols., 1846, 43 3s.; Fox-Davies’ Book of Public
Arms, last edit., 33s.; Flower, History of the Trade in Tin, 1880, 25s.;
Keller's Lake Dwellings of Europe, 2 vols., 1878, 355. Wanted, Encyclo-
padia Britannica, 2¢ vols., last edition, £25 offered.—BAKER'S GREAT
Booksuops, 14 and 16 John Bright Street, Birmingham.

PETROLOGICAL MICROSCOPES

WANTED.—Jo:uN BROWNING, 146 Strand, London, W.C. 2.

SPECTROSCOPES, Etc.—6-Prism Massive

Table Spectroscope, 6o gns. ;- fine, large 5-Prism Table Spectroscope,
complete with 1ack mouon, so. gns.; Micro-spectroscope, rack
focussing, 7 gns. ; Clip Stand, £2 12s. 6d.; 4-inch Induction Coil, by
Apps, in case, 20 gns.; Pawr of Electric Discharging Pillars, on
mahogany base, 2 gns.; Mirror, mounted on nickel stand, 2 gns.
Spectroscopes, Microscopes and Accessories, etc.,; bought, sold, or
exchanged.—JouN BROWNING 146 Strand, London, W.C. 2.

FINE DISSECTING MICROSCOPE, by

Leitz, 12 guineas.—JoHN BROWNING, 146 Strand, London, W.C, 2.

TELESCOPES.—Latest list just published,

post free.—JouN BROWNING, 146 Strand, London, W.C.z2.

ZEISS PHOTO-MICROSCOPE for sale,

Large model, complete, 50 gns.—JoHN BROWNING, 146 Strand, London,
W.C.2. .

SWIFT’S «DICK” @ PETROLOGICAL

MICROSCOPE, complete, 52 guineas.—JouN BROWNING, 146 Strand,
London, W.C.2.

MACMILLAN & CO.'S NEW BOOKS.

Ideal,” etc. “ 8vo. T10s. net.

STEPHEN GRAHAM.

A Private in the Guards.

By STEPHEN GRAHAM, Author of ‘“With the
Russian Pilgrims to Jerusalem,” ¢ Priest of the
[Friday.

8vo. 17s. net.

Catalysis in Theory and Practice.

TAYLOR, D.Sc. (Liverpool), Assistant Professor of Physical Chemistry, Princeton University, U.S.A.

By ERIC K. RIDEAL, M.B.E.,
M.A. (Cantab.), and HUGH S.
lustrated.

Industry and Trade:

discussion of indus'rial questions.”

A Study of Industrial Technique and Business Organisation ; and
of their Influences on the Conditions of various Classes and Nations.
By ALFRED MARSHALL, Emeritus Professor of Political Economy in the University of Cambridge.

THE SPECTATOR.— Every thoughtful employer and workman and every politician ought to read it carefully. It
abounds in information, it is full of ideas, and it displays the judicial temper which is most sorely needed in the general

8vo.  18s. net.

With 447 Figures. 8vo. 25s. net.

Botany of the Living Plan

THE F/ELD.—‘The work is one that should become popular for schools, and it may be recommended to those who
like to know something more about plants than their mere externals.”

By F. 0. BOWER, Sc.D., F.R.S., Regius
® Professor of Botany in the University of Glasgow.

5s. net.

Lectures on Sex and Heredity.
F.R.S., Prof. J. GRAHAM KERR, M.A., F.R.S., and W. E. AGAR, M.A., D.Sc.

Delivered in Glasgow 1917-18.
By Prof. F. 0. BOWER, Sc.D.,

Illustrated. Crown 8vo.

on his success in dealing with a difficult subject.

Text-Book of Embryology. Vol. II. Verte-
brata with the Exception of Mammalia.

ByJ. GRAHAM KERR, Regius Professor of Zoology in the University of Glasgow. Illustrated. Medium 8vo. 31s.6d. net.

THE ATHENAUM.— An important feature of this volume is the abundance of excellent illustrations, many of which
have not appeared before or have been taken from the author’s original works.
He has produced a very attractive and interesting text-book.”

Previously Published.
Vol. I. INVERTEBRATA. By Prof. E. W. MaeBRIDE, D.Sc., F.R.S.

Professor Kerr may be heartily congratulated

31Is. 6d. net.

Mendelism.

in Black and White.

FIFTH EDITION.

By Professor R. C. PUNNETT, F.R.S. Fifth Edition. With Illustrations in Colour and
Crown 8vo.

7s. 6d. net.

Geology

Tllustrated. 8vo. 18s5. net.

of India for Students.

By D. N. WADIA, M.A , B.Sc., Prince
of Wales’ College, Jammu, Kashmir.

MACMILLAN AND CO., LTD.,

LONDON, W.C.z.
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MODERN ENGINEERING
WORKSHOP PRACTICE.

A Text-book for the use of Fnomeelmg Students,
Apprentices, and Engineersengaged in Practical Work.

By H. THOMPSON, A.M.I.Mech.E.,
Responsible Master of the “ Acland” L.C.C. Jor. Tech. Inst.

THIRD EDITION, Revised. InCrown 8vo. Pp.i-xii+81.
33 Illustrations. 3s. 6d.

THE LABORATORY BOOK
OF MINERAL OIL TESTING.

By J. A. HICKS. Revised by ARTHUR G. V.
BERRY.

“ Should be on the shelves of every analytical chemist in practice.”
Chemical 17ﬂde/aur7m/

In' Demy 8vo. Cloth. Pp. 108. With Frontispiece
and other Plates. 0s.
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For the Use of School Teachers.
By K. M. CURWEN, Assoc. Royal San. Inst.

““There is no other book on the market of this kind, for it differs
entirely from the ordinary theoretical manual of hygiene. Itisa volume
which sustains the student’s interest and stimulates his curiosity from
the first page to the last. It will be found specially usetul by those
whose knowledge of chemustry and physiology is defective. The lavish
way in which it is illustrated adds not a little to its value as a text-
book.”—Medical World.

¢, .. The charm of the book lies in the presentation of scientific
truths in a simple and popular <tyle . . . The manual cannot fail to be
of great service to all teachers.”—Aedical Oficer.
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MATHEMATICAL TEXT-BOOKS.

(1) Empirical Formulas. By Prof. Theodore R.
Running. (Mathematical Monographs, No. 19.)
Pp. 1449. (New York: John Wiley and Sons,
Inc. ; London : Chapman and Hall, Ltd., 1917.)
Prices. nét.

(2) Differential and Integral Calculus. By Dr.
H. B. Phillips. Differential.  Pp. v+ 162.
Integral. Pp. v+194. (New York: John
Wiley and Sons, Inc.; London: Chapman and
Hall, Ltd., 1916-17.) Price gs. 6d. net.

(3) 4 First Course in the Calculus. Part i.
Powers of X.. By Dr. W. P. Milne and
G. J. B. Westcott. (Bell’s Mathematical

Series.) Pp. xx+196. (London: G. Bell and
Sons, Ltd., 1918.) Price 3s. 6d.

(4) Dynamics. Part II. By R. C. Fawdry.
(Bell’s Mathematical Series.) Pp. viii+
179-355+vii. (London: G. Bell and Sons,
Ltd., 1919.) Price 2s. 6d.

(5) Solid Geometry, including the Mensuration of
Surfaces and Solids. By Prof. R. S. Heath.
Fourth edition. Pp. iv+123. (London:
Rivingtons, 1919.) Price 4s.

(1) ONE of the most important activities of

the practical, as well as of the theo-
retical, man of science is the discovery of laws.

‘Given a number of observations, the problem is to

correlate them in the form of a single analytical

expression. The basis of such discovery is the
recognition of a curve as being one the equation
of which is known. But, strictly speaking, there
is only one curve that is really recognisable, and
this is the straight line. A piece of a circle can

easily be mistaken for a piece of an ellipse, and a

parabola for a catenary; but if a sufficiently long

piece of a curve is straight, then the curve can
be pronounced to be a straight line. If, then, it
is possible to plot the results of observation in

such a way that the resulting points lie on a

straight line (even if there are some casual, ex-

perimental errors and consequent deviations),
then we can at once deduce the law.

This fact underlies the major part of Prof.
Running’s monograph. The author summarises
the most useful types of laws that are reducible to
straight-line laws by means of simple transforma-
tions. He also gives practical rules for deciding
whether such a law is correct for the given data
and for the determination of the constants. Nine-
teen laws are discussed, and illustrated by means
of numerical examples, whilst curves are drawn to
show graphically the types of relations given by
these laws. :

A twentieth law is the Fourier expansion.
Chapters are added on the method of least
squares, interpolation, and numerical integra-
tion. The result is an eminently useful hand-
book for the scientific researcher and the practical
engineer, and a highly' commendable adjunct to
the more theoretical study of mathematics.
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The pedagogy is, however, somewhat defective.
It is difficult to imagine such a book in the hands
of a student. The philosophy of the subject is
scarcely entered into at all, and in places, where
an attempt at justification is made, the result is
not satisfactory. Also, one question remains
unanswered : How is one to guess which law to
try? Is one to try them all one after the other
until the right one is reached? And what if none
of those given is correct? Information on this
and other points is very desirable, but none is
offered. :

One or two definite criticisms must be made.
The different schemes in the chapter on Fourier
series are not always consistent, and some are
incomplete. No explanation is given of the mean-
ing of “weights’’ in the method of least squares.
In the chapter on interpolation the difference
formula is proved only for integral values of the
argument, and then applied to fractional values.
In addition, there are a few misprints and some
evidences of carelessness. The book thoroughly
deserves a second edition, in which, it is hoped,
these and other faults will be rectified.

(2) This is a very good book on the calculus,
written in the old style with which we have been
familiarised by writers like Edwards and William-
son. It is very well written and compact in
form; the diagrams are good, and the exercises
excellent.  Particular attention is paid to ques-
tions of a practical nature. The student who has
worked through this book conscientiously will
have a good, if dull, appreciation of the subject
and its manipulation. A few of the pages are
headed “ Unconventional Methods,’’ but the thrill
one gets on seeing this only leads to disappoint-
ment. There is nothing unconventional in an in-
volute or in a parabola rotating about an axis.

The second part (which is also issued separ-
ately) includes the usual chapters on differential
equations and the usual box of tricks.

This book, like so many others, gives the
student the impression that there is just one par-
ticular integral of a linear differential equation
in which the right-hand side is a function of the
independent variable. It is more useful to inform
the student that there are, of course, an infinite
number of particular integrals, but that one of
them is obtainable most readily and directly.

In Ex. 3, p. 10, of the second part it would
have been more reasonable to put a negative sign
to-indicate the retarding effect of friction.

(3) Dr. Milne and Mr. Westcott have given
expression to an important and fundamental prin-
ciple in mathematical pedagogy—namely, the
secondary nature of the manipulative art, and the
first-rate importance of the ideas and methods of
mathematics. They have recognised that the
main part of the essence of the calculus, and even
the most important practical applications of its
processes, can be taught and learnt without using
anything but the simplest of all functional types
—namely, x" and combinations of powers of x.
When once the student has learnt to differentiate
x" he is ready for much of the mysterious dis-

G
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cipline that constitutes the black art of the calcu-
lus method. He can do dynamical problems with-
out the aid of confusing formule ; he can measure
the volume of a tree; he can enclose land econo-
mically; he can draw tangents and normals; he
can find radii of curvature; he can even solve
differential equations.  The authors, having
recognised this fact, have acted upon it boldly
and frankly, with the result that they have pro-
duced a book of a peculiarly suggestive and per-
suasive. kind. Both authors are experienced
teachers of mathematics, and the practical touch
introduced by the physical propensities of one of
them is everywhere noticeable. It is also refresh-
ing to see dy/dx=f(x) treated as a differential
equation.

The merit of the book is somewhat marred by
a few faults, and especially by the mediocre dia-
grams. Some are not well produced, whilst
others are not even well drawn. The authors, or
their artistic representative, seem to have an un-
failing belief that a circle in perspective can be
represented by two circular arcs intersecting at
sharp angles. This is a gratuitous trap for the
unwary. :

The style is splendid. The preface is worth
reading for its own sake, whilst the historical
sketch with Isaac Barrow’s prayer will interest
even such students as are not excited by Guld-
inus’s and Pappus’s theorems.

(4) Many teachers have experienced the want cf
books on mechanics more advanced than the easy
text-books used in schools, and not so advanced
as the larger treatises intended for specialists in
mathematics. Mr. Fawdry’s books are supplying
this want, and the present volume is a further
contribution to the author’s series of books on
mechanics. This volume forms the second part
of his “Dynamics,”” and discusses such subjects
as differentiation and integration as used in
dynamics, harmonic motion, and easy two-dimen-
sional rigid dynamics. The work is well done.
The experimental hints, the numerical illustrations
of dynamical laws and results, and the very prac-
tical examples all help to make the subject attrac-
tive and intelligible. There is some lack of logic
in the arrangement, and the impression one gets
is that of scrappiness. The chapter on harmonic
motion, e.g., seems out of place in the middle of
a discussion of rigid dynamics.

Mr. Fawdry wastes time in proving that the
acceleration d2v/dt> can be written wvdv/dx.
Surely it must be a part of fundamental dynamical
doctrine that :

Number of units of force=time rate of momen-
tum;

Number of units of force=space rate of kinetic

energy.
This saves much trouble and memory-searching.
One cannot feel angry with a student who forgets
the trick of “multiplying by twice the velocity *’
to get the energy equation.

The figure on p. 271 is unfortunate: when a
spiral spring is stretched, the pitch is increased.

One can heartily recommend this as a sound
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book that will be found very useful both in itself
and as an introduction to the larger treatises on
the subject.

(5) The fact that a new edition is called for
of Prof. Heath’s “Solid Geometry ’’ proves that
it has been found to serve its purpose as an intro-
duction to those parts of the subject that are
required for their practical usefulness. The book,
while making no pretence to pedagogical origin-
ality, is a very good collection of the most useful
theorems and problems in solid geometry. It
includes the geometry of the regular solids,
spherical geometry, and the mensuration of the
sphere. There are a large number of examples
with some hints for their solution.

S. BRODETSKY.

VAGUENESS AND DISCRIMINATION.

(1) The Intuitive Basis of Knowledge. An Epis-
temological Inquiry. By Prof. N. O. Lossky.
Authorised translation by Nathalie A. Dudding-
ton. With a preface by Prof. G. Dawes Hicks.
Pp. xxix+420. (London: Macmillan and Co.,
Ltd., 1919.) Price 16s. net.

(2) Cultural Reality. By Dr. Florian Znaniecki.
Pp. xv+359. (Chicago: The University of
Chicago Press; London: Cambridge University
Press, 1919.) Price 2.50 dollars net.

T is extraordinary how difficult it seems to be
(and how fearfully long the argument is) to
convince a man that what he is quite ready to be-
lieve, until you make him doubt it, is true. Natural
realism—the theory that the objects of knowledge
are in themselves what they are represented to be
in our knowledge, that knowledge is the dis-
crimination by the mind of a reality awaiting
discrimination—is, 1 suppose, the philosophical
theory of knowledge we all hold until we are
philosophers consciously philosophising. Tables
and chairs are just tables and chairs, and would
be such, so far as their essential form and matter
are concerned, were there no mind, or, as the
realist prefers to say, were there no act of dis-
crimination, in the universe. We all believe it,
but let us once challenge a realist philosopher to
prove it—he may be able to, but, unlike the
Rabbi called on to expound the whole of the law
and the prophets, not while you stand on one foot.
(1) Prof. Lossky’s ‘‘Intuitive Basis of Know-
ledge ”’ is admirably translated and very clear
and easy to read. The translator, Mrs.
Duddington, is eminently qualified for the work,
not merely by her knowledge of the original
language, but also by what is far more important,
her complete sympathy with the philosophical
view of the author. The book is prefaced by a
particularly lucid ¢ Introduction ’’ by Prof. G.
Dawes Hicks, who, though not in entire agree-
ment with the author, is very sympathetic towards
his point of view. Prof. Hicks expresses surprise
that a professor in a Russian university should
have reached conclusions so strikingly in accord
with his own, but, though Petrograd may be a
long way from London, it is no further from
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Berlin and the German universities than London
is, and Prof. Lossky is known to many of us by
his part in the International Congresses of Philo-
sophy. He is, in fact, thoroughly cosmopolitan
so far as his qualifications in philosophy are
concerned. The title of his book might lead the
reader to expect a theory in accord with some
of the more noticeable modern Idevelopments,
such as Bergson’s doctrine of instinct or Croce’s
sesthetic activity, but intuition has not any such
distinctive meaning for Prof..Lossky. He means
by the intuitive basis of knowledge merely the
vagueness with which the object of knowledge
exists undiscriminated, before it is discriminated.
This, of course, is the crucial, point of realist
theory. What it has to account for primarily is
‘‘ vagueness,’’ in the precise and not vague mean-
ing of the term. According to the realist theory,
tables and chairs are, so far as their basis in
reality is concerned, the same for men and for
guinea-pigs. Apart from acts of discrimination,
men and guinea-pigs are on one level of know-
ledge. What is that? Well, the answer is what
the realists are trying to give us, and perhaps if
we are patient and allow them time enough they
will succeed.

(2) It is not easy to indicate any particular
connection between Prof. Lossky’s book and Dr.
Znaniecki’s ‘‘ Cultural Reality.’”” Their names
might suggest that they share an Eastern Euro-
pean viewpoint, if 'such there be. But, as Dr.
Znaniecki is lecturer in the University of Chicago,
it is not surprising that the philosophy of the New
World—Pragmatism and New Realism—mainly
occupies his attention. ‘¢ Culturalism ’ is the
thesis that there are an objective reality and
a subjective adaptation that hoth change, and
change more profoundly than can be expressed by
the advance of knowledge by discrimination. It
is an attempt to blend the realist theory that there
is an object on which the only mental work is dis-
crimination with the pragmatist theory that we
make truth. The idea apparently is that from

the two separate worlds of things and values there -

arises a third reality, which is irreducible to either
—cultural reality sui generis. The primitive
material is not conceived as vague, but as a

‘“ concrete chaos of historical reality.”’
H. W. C.

IRON AND STEEL PRODUCTION IN
GREAT BRITAIN DURING THE WAR.

The Iron and Steel Industry of the United King-
dom under War Conditions: A Record of the
Work of the Iron and Steel Production Depart-
ment of the Ministry of Munitions. By Dr.
F. H. Hatch. Pp. xii+167. (London : Privately
printed for Sir John Hunter by Harrison and
Sons, 1919.)

N account of the vastness of the field covered,
the variety and complexity of the technical
problems involved, and the far-reaching industrial
questions raised, the.activities of the Iron and
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Steel Production Department of the Ministry of
Munitions during the war form a subject of sur-
passing interest and importance. The history of
this great work has been written by Dr. F. H.
Hatch, himself a member of the Department.

The narrative falls naturally into two divisions,
namely, (1) that of the small Steel Department
which was formed as a branch of the Materials
Department, of which Sir Leonard Llewelyn was
director, and (2) that of the much larger organisa-
tion formed by Sir John Hunter when he became
Director of Iron and Steel Production in August,
1916.

Sir John Hunter was confronted with a very
difficult task. The demand for various types of
steel for munitions and shipbuilding was growing
rapidly while the supply of raw materials essential
for their manufacture was threatened with curtail-

~ment, if not complete suspension, so far as foreign

sources were concerned, by the activity of German
submarines. The only sound remedy was the
development of home resources, but the substitu-
tion of lean phosphoric ironstones such as con-
stitute the main portion of British iron ores for
the rich ores imported principally from Spain and
the Mediterranean, involved such sweeping
changes in plant, supplies, inland transport,
labour, etc., that it could only have been carried
out with difficulty even in peace-time. Under war
conditions it was evident that the problem would
require the most skilful handling by a carefully
organised department. In spite of difficulties
which at times appeared to be almost insuperable,
Sir John Hunter’s “Basic Iron Program”
obtained a high measure of success, and enabled
the urgent and incessant calls of the great Service
Departments for ship plates, shells, and other
munitions requiring steel in their manufacture to
be punctually and duly met.

It is a remarkable tribute to the inherent but
not always obvious organising power of the nation
that under the adverse conditions of a great war
it should have been possible to raise the steel
production of the country to the highest point it
has ever reached in the history of the industry.
Under the stress of necessity raw materials which
had been allowed to lie dormant in this country
were rapidly developed and brought to the pro-
ducing stage. Iron ores in Oxfordshire, coking
coal in Scotland, ganister for silica bricks, mould-
ing sands for foundry work, and refractory sands
for open hearth furnace bottoms, are instances in
point. Whereas in 1913 and 1914 the total steel
output was 7-66 and %7-83 million tons respectively,
it had risen in 1917 to 971 million tons, and during
the first half of 1918 it was at the rate of close on
1o million tons per annum. The plans of the
Department provided ultimately for an increase to
12 million tons annually. Dr. Hatch suggests two
main reasons for the success obtained; these are
(1) the trust reposed by Sir John Hunter in the
members of his staff, which was entirely recipro-
cated, and (2) the fact that manufacturers cordially
co-operated in the plans of the Ministry and loyally
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concentrated on war work. According to him,
many firms readily fell in with the suggestlons of
the Department to depart from routine practice
and embark on experimental work, often at a con-
siderable financial loss to themselves.

OUR BOOKSHELF.

Pre-History in Essex, as Recorded in the Journal
of the Essex Field Club. By S. Hazzledine

Warren. (Essex Field Club Special Memoirs,
vol. v.) Pp. vii+44. (Stratford, Essex: The

Essex Field Club; London : Simpkin, Marshall,

and Co., Ltd., 1918.) Price 2s. 6d. net.

THE title “Pre-History in Essex” would suggest
that the subjects treated in this special memoir
are entirely prehistoric. But we find mentioned
papers such as “Fifty Years Ago in Essex,”
“Tree-Trunk Waterpipes,” ‘“The Coming of Age
of the Essex Field Club ” (19o1), etc. Indeed, the
number of papers on various subjects mentioned
is such that in most cases two or three lines com-
prise all the explanation of their nature.

Among the few subjects to which more space
is given are the Deneholes of Hangman’s Wood.
Mr. Warren does not take the view given in the
report on the Denehole Exploration at Hangman’s
Wood (E. Nat. 1, 1887), but considers that ““they
possess in every way the normal character of com-
paratively modern chalkpits ” (p. 34). Now about
half a mile west of Hangman’s Wood is the
eastern margin of an area of bare chalk extending
thence to Purfleet, besides much smaller exposures
of chalk near Little Thurrock and East Tilbury,
with modern chalkpits in each place mentioned.
Hence modern chalkpits at Hangman’s Wood,
where the chalk is about 6o ft. beneath the
surface, where each pit occupies a very small
horizontal space, and is separated from the other
pits, and shaped so as to show intended separa-
tion, are surely incredible. And the evidence is
surely in favour of the E.F.C. Exploration view
that these deneholes were family stores. Then
the notion of the E.F.C. explorers that deneholes
meant denholes was considered by that eminent
philologist, the late Sir J. A. H. Murray, to be
incorrect, deneholes being Dancholes.

However, “Pre-History in Essex” will form a
decidedly useful list of the papers published by
the Essex Field Club since 188o.

T. V. HoLMEs.

The Chemists’ Year-Book, 1918-19. Edited by
F. W. Atack, assisted by L. Whinyates. Vol. i.,
pp. vi+422; vol. ii., pp. iv+423-1146. (London
and Manchester : Sherratt and Hughes, 1910.)
Price 15s. net 2 vols.

THE chemical pocket-books used in this country

before the recent war were chiefly of German

origin. Mr. Atack brought out the first edition
of his “Year-Book” in 1915: its appearance
indicated that, as with sundry other chemical
products and adjuncts, we were quite capable of
supplying our own requirements in this respect.
A large amount of information has been packed

NO. 2606, VOL. 104 ]

into the two small volumes. Much of the space is
devoted to tables showing the chief physical and
chemical properties of numerous organic and in-
organic . substances—their formule, molecular
weights, boiling-points, and so on. There are
also the ordinary tables of specific gravity, solu-
bility, etc., and much’ useful matter of a mis-
cellaneous kind, including historical references,
mensuration data, and lists of scientific journals.
In addition, the volumes include a number of short
articles which summarise the theory and practice:
of various branches of chemical technology.
Thus, to mention only a few by way of examples,
there are sections on electro-chemical analysis,
fuels, dairy products, brewing materials, textile
fibres, dyestuffs, tobacco, and photography.
These condensed accounts serve to furbish up the
reader’s acquaintance with branches of work in
which he may have become “rusty.”

Several new sections have been added to the
present edition. They include one on agricultural
chemistry by Dr. E. J. Russell, and one on the
analysis of ceramic materials by Dr. Mellor.
Other parts of the work have undergone a general
revision, and chemists will find the ‘ Year-Book
a convenient and useful vade mecum.

The Geographical Part of the Nuszhat-Al-Qulab.
Composed by Hamd-Allah Mustawfi of Qazwin
in 740 (1340). Translated by G. Le Strange,
and printed for the Trustees of the “E. J. 'W.

Gibb Memorial.”” Vol. xxiii. Pp. xix+ 322.
(Leyden: E. J. Brill; London : Luzac and Co.,
1919.) Price 8s.

WE have here an English translation of the
original Persian text of the ‘Nuzhat-Al-Qulab”
published in this valuable series three years ago.
The author, Hamd-Allah, was a man of note in
his day, holding' the post of Mustawfi, or State
Accountant, to Abu Sa‘id, the last of the decadent
Ilkhan dynasty, the first Mongol rulers of Persia,
and great-grandson of Hulaqu, the conqueror of

Baghdad. The author must have been in pos-
session of much geogmphlcql and statistical in-
formation, and in many ways his account of
Persia and Mesopotamia in. the middle of the
fourteenth century is valuable; but he depended
largely on materials collected by other writers,
much of which is now available in published texts.
The book takes the form of a gazetteer, but,
except as regards places like Qazwin, the author’s
native city, little new information is forthcoming.
Perhaps the best chapter is that describing the
mines of western Asia producing metals, precious
stones, and other minerals. His science is that of
his own day, that of the scriptures and traditions
of Islam, as when he tells us that one of the chief
values of mountains is that they prevent the ground
from moving. But the treatise abounds in
miracles and folklore. Mr. Le Strange’s special
local knowledge is well exhibited in his identifica-
tion of many of the obscure places mentioned in
the text. The volume is in every way creditable
to the editor and to the trustees of the E. J. W.
Gibb Memorial Fund.
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LETTERS TO THE EDITOR.

{The Editor does mot hold himself responsible for opinions
expressed by his correspondefpts. Neither can he undertake to
return, or to correspond with the writers of, rejected manu-
scripts intended for this orl any other part of NATURE. No
motice is taken of anonymadus communications.]

LA — Temperaturé, in the Sun.

‘WHENEVER a spell—of—hot weather occurs it
«common to see published accounts of the *‘tempera-
ture in the sun.” These sun-temperatures have little
meaning unless the other surrounding conditions are
also stated.

Comparatively few people realise that a thermo-
meter indicates nothing except the temperature of the
fluid in its bulb, and that to draw any useful inference
from that temperature it is necessary to know how
the heat which produced it was supplied.

Heat may enter a thermometer from the air by
«conduction, ‘aided by convection currents and wind,
and also by radiation from distant objects. In
general, both these sources contribute to the total.

The true temperature of the air is indicated only
when the thermometer is screened from the radiation
of any body which is not at that temperature, and
the ventilated shelters in which meteorologists place
their instruments are intended to secure this condi-
tion. In ordinary cloudy and windy weather they
answer the purpose, but in sunshine and calms the
whole shelter becomes heated, and the thermometer
readings are too high.

When a thermometer is fully exposed to the sun
a large part of the heat received is supplied by radia-
tion, and the apparent temperature will vary with the
character of the surroundings, including the nature
of the glass of which the bulb is made.

Of the total radiant energy falling on the bulb part
is regularly reflected and the remainder scattered or
absorbed, but it is only the energy absorbed during
its passage through the glass of the bulb which raises
the temperature of the contents—at any rate, in
mercury thermometers. The limiting temperature is
reached when the surface of the bulb loses, by con-
duction and dark radiation, as much heat as will
balance the supply.

If the bulb is smolked there is scarcely any reflec-
tion, and thus a bulb coated with lampblack will
reach a higher temperature than a black glass bulb,
and this, in turn, will be higher than if the glass is

transparent, and if the exterior of the bulb is silvered

there will be an even greater difference.

Thus, in the same place and in the same sunlight,
four different temperatures might be indicated by
accurate thermometers, each reading differing from
the others by several degrees, the differences depending
on the different absorptive and emissive qualities of
the glass and its surface.

The actual difference between the apparent **tem-
perature in the sun’ and the air temperature may in
this country be as great as 50° F. In the tropics
I believe it may be considerably more.

Darwin, when in the Galapagos Islands, wrote :—

is

weather, when the air temperature was about 80°,
a thermorneter shielded from draught by a thin
smoked glass tube indicated 128°.

These facts show how little meaning can be
attached to ‘‘temperatures in the sun’ unless all
the conditions are stated.

If a blackened thermometer is enclosed in a good
vacuum chamber of transparent glass, and is care-
fully screened from all ground radiation, its readings
in the sun will give a good comparative measure of
the transparency of the air to radiant heat; but if the
true temperature of the air is required, the thermo-
meter should be surrounded by two or more con-
centric silvered glass tubes through which a rapid
draught is maintained. In this way the effects ofj
radiation are almost eliminated, and all the heat]
received is supplied by conduction.
A. MaLLock. -\
6 Cresswell Gardens, South Kensington.

Percussion Figures in lIsctropic Solids.

TueE accompanying photographs are of interest as
illustrating the manner in which an isotropic solid
breaks down unde- the stresses set up by impact
when these exceed the limits of perfect recovery, and
have a bearing on the theory of the collision of
elastic solids developed mathematically by Hertz.

Figs. 1, 2, and 3 are pictures of the percussion
figure, takesn from three different points of view,

“On two days the thermometers in the tent stood for |

some hours at 95°, but in the open air in the wind
and sun at only 85° The sand was extremely hot;
the thermometer placed in some of a brown colour

immediately rose to 137°, and how much above that |

it would have risen I do not know, for it was not
graduated any higher. The black sand felt much
hotter. . . .”” The true air temperature was probably
about 80° so that the sun’s radiation heated the
ground 60° or %70° more than air.

I remember seeing in a sunny window in January
the thermometer standing at 108° when the room
temperature was about 60°; and in the recent warm
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produced on the surface of a thick glass plate by the

Fic. 1.

Fic. 2. Fic. 3.

impact of a polished hard steel ball. Near the centre
of the region of contact between the sphere and the
plate the stresses are mainly in the nature of a
volume-compression, and fracture accordingly does
not originate there, but occurs at or near the margin
of the compressed area in the form of a fine circular
crack which spreads inwards into the plate obliquely
in the form of asurface of revolution. This is clearly
shown in Fig. 1, which is a front view of the percus-
sion figure by reflected light, the dark circle in the
middle being the uninjured area of contact between
ball and plate. The circular interference-rings seen
in the picture are a measure of the separation of
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the surfaces of the internal fracture within the | tion authorities long continued disappointing,
plate. e i : ! but some eight or ten years ago things began to

Fig. 2 is a side view, and Fig. 3 an oblique view, | move more rapidly. Certain pure educationists

of the internal fracture seen through the edge of
the plate, the lower half of each picture being the
image of the upper half formed by the reflection of
light at the interior surface of the plate. The circular
area of contact from the margin of which the fracture
* starts appears in Fig. 3 as an elliptic white disc at the
centre. It seems clear that the internal fracture e prac-
tically occurs along the surface of maximum shearing
stress set up during the impact. C. V. Raman.
210 Bowbazaar Street, Calcutta, August 18.

The Rigidity of the Earth.

AN account of an experiment to determine the
rigidity of the earth was published in the Astrophysical
Journal and in the Journal of Geology, March, 1914.
This gave the ratios of the amplitudes of tides
observed in N-S and E-\W pipes to the amplitudes
computed for the same pipes on the assumption of
a perfectly rigid earth as o-323 and o710 respectively.

The work of reducing a new set of automatically
recorded observations made by an interference method,
which was interrupted by the war, was recently
resumed, and it was found that the N-S and E-W
ratios were very nearly equal to each other.

It was then noted that o0:323/0%710=0-7366, and
that the cosine of the latitude of Yerkes Observatory,
where the experiment was performed, is 0%363. It
seemed highly probable, therefore, that cos ¢ had been
introduced erroneously into the Lomputed formula for
for N-S tides.

We have just been informed by Prof. Moulton that
he has gone over the old formula used, and has
found that the computer introduced the factor cos¢
erroneously into the N-S computation.

The N:S ratio should therefore
0:523/07363=0-710, which, oddly enough,
equal to the E-W ratio.

The new observations point to
0-69 for both E-W and N-S ratios.

A. A. MICHELSON.
Hexry G. GALE.
of Chicago, Seotember 1o.

have been
is exactly

a value of about

University

The ¢ Flying Galiop’’ in Art.

IN Narure of August 21 (p. 489) reference is made
to a popular article by Mr. C. W. Bishop on *The
Chinese Horse,”” and to the distribution of the artistic
motive of the flying gallop dealt with in it. It may
be of interest to remark that this problem was first
studied and discussed by the famous French archaeo-
logist S. Reinach in his ““La remocent'ltlon du galop
dans D'art ancien et moderne’ (Paris, 1901), and
was afterwards expanded by me in my boolk,
“Chinese Pottery of the Han Dynasty” (Leyden,
1909), where also many illustrations of the motive
from Chinese art-works are given.

B. LAUFER,
Curator of Anthropology.
Field Museum, Chicago, Septcmb{?r 10.

\H SE[/\[S EDI CJTIO\ AND THE

BOARD.

FOR many years a number of our provincial

museums have striven to make their collec-
tions of educational value, both to the ordinary
citizen through their exhibits and guides, and to
the schools through their exhibits and special
circulating collections, as well as by talks to the
teachers or pupils. The response of the educa-
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began to see that there was something of value
for them in the museums, and in 1913 the Educa-
tional Science Section of the British Association
appointed a strong committee to report on the
questlon The war, though unfortunately pre-
venting the publlmtlon of that committee’s lenrrthy
report, and hindering museum activities in many
directions, has had the result in some towns,
notably Manchester, of inducing the schools to
lthten their own troubles by seeking the aid of
the museums and their staffs.

So well had the movement progressed, thanks
mainly to the insistent propaganda of museum
officials, individually and through the Museums -
Association, that at last the Education Act of
1918 and the draft suggestions for the arrange-
ment of schemes thereunder (Circular rog6) took
museums into serious account as an educational
factor. Museum enthusiasts were delighted. But
now comes a move which gives them pause. The
Adult Education Committee of the Ministry of
Reconstruction has issued an interim report
(Cd. 9237) recommending that public libraries and
museums should be pl(med under the control of
the local education authorities, and administered
by special committees of those bodies, and urging
‘“that the powers and duties of the Local Govern-
ment Board regarding public libraries and
museums should be transferred forthwith to the
Board of Education.” So reasonable a recom-
mendation would, it is doubtless expected, be
welcomed effusively by the institutions concerned.:
The contrary is the case. The protests of the
librarians are quoted—and dismissed—in the in-
terim report ‘itself. -~ They have just been
repeated at the meeting of the Library Associa-
tion in Southport, but we cannot consider them
here. As already reported (NaTURE, July 17, 1919,
p. 394), the Oxford meeting of the Museums Asso-
ciation raised so many objections that it appointed
a committee to prepare a statement. And now, in
a discussion of the Educational Science Section
of the British Association, the opposition of the
museums found vigorous expression, and such
support as the proposal received from one or two
curators was only half-hearted. It may be well,
therefore, to summarise the arguments.

The Adult Education Committee holds its
opinion so strongly that it has condescended to
very little argument. We gather more from a
paper laid before Section L by Prof. J. A. Green.
This assumes that museums are ‘fundamentally
educational in character,” and infers that they
should form part of the educational machinery of
the country. This machinery should be controlled
by one authority, and its parts adapted to a
common aim. This would change the outlook of
the museums and lead them to display their collec-
tions in such a way as to dispel “museum head-
ache.” The responsibilities of the Education Com-
mittees have been extended to' adult education,

~and they would be better able to bring museums
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into touch with universities and other of the higher
educational establishments.. Where a museum
does not exist already, as in certain towns and
in country districts, a live education authority
would set one up, so that the number will be
increased. = Museums suffer from want of funds
because few are supported by more than a §d. rate,
some not even by that; they would receive grants
in aid directly from the Board of Education.

To this the museums reply that they recognise
the argumentative force of a pecuniary bribe; but
if their work is worthy of this reward, why should
it not be given? For the rest, they dispute the
premisses. A museum is not fundamentally an
educational institution. It exists primarily for
the collection and preservation of the works of
nature or of man, and its highest aim is the
advancement of science or of art. The needs of
the researcher must never be sacrificed to those
of the elementary student or the public. Even
the smallest local museum has a duty in this
direction, and it is this spirit which keeps the
museum alive. Museums which themselves chart
the unknown seas of knowledge can best pilot the
learners. Organised education is the vehicle of
established knowledge, is necessarily limited in
scope, and must move on the rigid lines of a
syllabus; but the museum must respond to new
influences, must extend knowledge, and assemble
material for future research.. The existing museum
committees are not ideal, but neither are the
education committees. The curator knows his
men, has been moulding their ideas, and has
generally found a chairman with large views. - He
does not wish to see either himself or his chair-
man controlled by a body the scope of which
embraces but a subsidiary part of his museum’s
activities. If his means of support are to come
solely through educational channels, results will
be expected through those channels alone. The
others will gradually be blocked, the level of
aspiration and accomplishment will be lowered,
the living water will stagnate. Museum officials,
from experience or observation, distrust bureau-
cratic government; they want men whom they
can approach, not an anonymous Board.

Compromise, however, may be possible. Co-
operation is desired, though not subordination. Let
the education authority advise upon the public
exhibition series, and support financially the
educational work of the museum in proportion as
it approves. But hands off the unseen activities
of the museum! Provincial museums may be
linked up with one another and with the national
museums above and the minor museums below,
but the linking should be through a body repre-
sentative of their own committees and curators.
If the source of money must be the Board of
Education, so be it; but let it flow to these com-
mittees through a separate museum department of
the Board. Museums here, as in the United
States, have shown what good educational work
they can do on their own initiative. Recognise
that initiative, and they will respond with more
abundant and more fruitful efforts.
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THE COAEFIELDS OP\‘ SPITSBERGEN.

COAL is not a new discovery in Spitsbergen.
It has been known for more than 300 years,
and about a century ago small cargoes were even
brought to Norway. But mining on a serious
scale did not begin until some fifteen years ago,
while its rapid extension is due to the high price
and comparative scarcity of coal during and
after the war. There are now at least four
mines in Spitsbergen exporting coal in large quan-
tities during the summer months, and several
others which will soon reach the export stage.

Coal. of at least three ages occurs—Carbonifer-
ous, Jurassic, and Tertiary. It is diflicult to give
the total content, but it may safely be said that
Spitshergen coalfields do not contain less than
5,000,000,000 tons. Bear Island, in addition,
has a contént of some 8,000,000 tons. The occur-
rence of drowned fault valleys in the plateau of
almost horizontal strata has made the coalbeds
easily accessible in most places, and greatly facili-
tates loading by reducing land transport to a
minimum. Practically all the valuable coalbeds lie
around the two great inlets on the west coast—
Icefjord and Lowe Sound-—except a small outlier
of Tertiary coal in King’s Bay, near the north-
west corner of Spitsbergen. The Tertiary coal
has attracted most attention, and for the present
at least provides most of the export coal. At
Longyear City, the prosperous Norwegian mine
in Advent Bay, several seams have been located
at 755 ft. above sea-level; a 3ift. seam is now
being iworked, and at 813 ft. a 44-ft. seam is being
opened ; another seam occurs at 640 ft. The same
coal is being worked in Lowe Sound and in Bra-
ganza Bay. In the latter place Swedes are ex-
porting -large cargoes from their mine in the
3%-ft. seam at a height of 245 ft. It is also being
mined successfully by Russians in Green Harbour.

The Tertiary coal has been proved to be a good
steam coal of high calorific value, and fairly free
from dirt. An average of the analysis of several
samples gives about 79 per cent. carbon, 2 to
6 per cent. water, less than 2 per cent. sulphur,
and about 4 per cent. ash. The calorific value
averages about 7800. The seams appear to main-
tain a fairly consistent thickness and uniformity in
quality over wide areas.” Other seams of Tertiary
coal also occur, notably a 7-ft. seam of bituminous
coal in Advent Bay at a height of 19oo ft. This
seam, which is now being mined, shows a slight
tendency to pass to lignite, an unusual feature
in Spitshbergen Tertiary coal.

The coal of Carboniferous age occurs in the
culm beds near the foot of the Carboniferous
system. The deposits are very extensive, but
have been investigated only recently, and so have
attracted less notice than the Tertiary seams.
Moreover, the outcrops of these coal seams are
generally obscured by enormous screes and slip
masses, so that their examination entails a good
deal of serious work, including boring operations ;.
but this is well repaid, as the seams are thick,
and extend over wide areas round the northern
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and eastern bays of Icefjord. In the Klaas Billen
district valuable seams have been opened up at
various heights. Varying from a few inches to
about 3 ft. in thickness, they total 6 ft. Early
analyses of Carboniferous coal were vitiated by
the samples being taken from weathered slip
masses, in consequence of which they showed a
high proportion of ash. Now, however, that the
coal has been reached in situ, it proves to be of
high quality, clean and lustrous, and, unlike the
Tertiary coal, fit for coking. Projects are on
foot for extensive mining operations in these
fields.

Jurassic coal is widely spread, but less
accessible than the other kinds. It was the first
coal to be mined, but turned out to be of rela-
tively poor quality, and is now no longer worked.

Mining is continued throughout the year,
although the export season at present extends
only from June to September. The miners
winter in comfortable timber houses, and are
well supplied with fresh food, brought from

the European mainland in the autumn. There
is  wireless communication throughout the
winter. - The restriction of export to four

months in the year 'necessitates good storage
facilities for the winter coal and rapid loading
in summer both from the dump and direct
from the mine, but these problems are being
satisfactorily solved.  The total coal export
of Spitsbergen, which in 1913 was 35,000
tons, rose last year to 65,000 tons, and this
year must have reached about 100,000 tons. These
figures are, of course, comparatively small, but
they will be much increased as several new mines
get into working order. The shortage of labour,
material, and tonnage still affected the output this
season, but it may. be said that the prejudice
against mining in the Arctic has now been over-
come, and Spitsbergen will soon take its due place
as one of the important coal-producing countries
of Europe. REENER 2B

NOTES.

THE Ministry of Munitions has published as a con-
fidential document a highly interesting report of the
Commission appointed to visit the iron and steel
works of the occupied areas of Germany, also of
Lorraine, Luxemburg, and certain portions of Belgium
and France. The object of the Commission was to
ascertain what developments inv iron and steel manu-
facture have taken place during the war, the present
condition of the plants, the future prospects of these
areas, and to what extent fuel economy has been
advanced therein. As regards the last-named item,
Messrs. Cosmo Johns and Lawrence Ennis com-
municated to the recent autumn meeting of the Iron
and Steel Institute a report on the present status of
fuel economy in the German iron and steel industry of
the occupied territory. This report is now public pro-
perty, and contains very much interesting. material;
it may be taken as an indication of the importance
of the valuable information which the Commission
itself has collected. It is to be hoped that the
Ministry of Munitions will see its way to publish
the entire report as an ordinary Government publica-
tion purchasable in the usual way, so that it may be
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known by all engaged in the iron and steel industries
in this country, as there is no reason why our indus-
tries should not be allowed the benefit of the careful '
studies of this Commission. Such an important
document should be made available as widely
as possible to all those interested in the subject-
matter.

THE future of the Royal Botanic Society at Regent’s
Park has for long beep a matter of anxiety, and the
recent appointment by Lord Ernle, when President of
the Board of Agriculture and Fisheries, of a strong
Committee to inquire and report as to what steps should
be taken to render the work of the society as useful
as possible, from the scientific and educational points
of view, was a most welcome step. The Committee,
under the chairmanship ‘of Sir David Prain, Director
of Kew Gardens, has taken evidence from representa-
tive botanists and others, and its report is now avail-
able. Apart from the establishment of the gardens
at Regent’s Park, the primary object of the society,
which was incorporated in 1839, was ‘‘the promotion
of botany and its application to medicine, arts, and
manufactures.”” Tt is -interesting and satisfactory,
therefore, to note that the Committee is of the opinion
that the usefulness of the work of the society would
be enhanced by the organisation and development of
botanical work essentially economic in its bearing.
The chief suggestions made by the Committee are :—
(1) The establishment of a school of economic botany
at which a knowledge of economic plants and their
products could be obtained; (2) an institute which
might be made - a centre for research, especially
in plant physiology; and (3) a centre for teaching
practical horticulture. The first is the most notable
and valuable recommendation. The establishment of
such a school would supply an undoubted want in
this country, where organised instruction in economic
botany, especially as regards tropical crop plants, is
almost impossible to obtain. The Committee is to be
congratulated on so accurately judging the need of
the situation. It is greatly to be hoped that the
financial means necessary for the successful carrying
out of the Committee’s recommendations will be
forthcoming. i

A MeeTING of the Executive Committee of the
United States National Research Council was held
at the National Research Council Buiiding, Washing-
ton, on April 15 last, and according to an abstract,
21 pages in length, of the minutes, which appears in
the July issue of the Proceedings of the National
Academy of Sciences, the Council has already made
great progress in initiating and co-ordinating research
in pure and applied science in the States. It has
organised divisions for physical science, chemical
science, geology and geography, biology and agricul-
ture, engineering, industrial, educational, and State
relations. [Each division is presided over by a man
of note, and on it there are many representatives of
scientific and other societies. The Council will have
ample funds at its disposal, the Rockefeller Founda-
tion alone having undertaken to provide 100,000l
during the next five years for the promotion of funda-
mental researches in physics and chemistry primarily
in educational institutions. The chairman of the
Council receives 2000l., and chairmen of divisions
1z00l., per annum, with travelling expenses. The
Council is to be congratiilated on the speed with which
it has accomplished so .much.

Dr. THEODORE W. RicHARDS, professor of chemistry
at' Harvard University, has (Science announces) been
elected president of the American Academy of Arts
and Sciences.
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N 2305.—F. E. Becker & Co.’s Short Beam
Analytical Balance, in highly
finished polished case, mounted
on heavy thick plate-glass base.
Capacity 200 grammes and sensi-
tive to 15 milligramme.

N 2307.—F. E. Becker & Co.’s Open Beam
Analytical Balance 1n highly
finished polished case with
drawer. No steel used in its
construction. Capacity 230
grammes and sensitive to %
milligramme,

N 2311.—F. E. Becker & Co.’s Westphal
Specific Gravity Balance, for
the rapid and accurate determin-
ation of the specific gravity of
liquids, complete with glass jar,
plummet and riders.

N 2315/7.—F. E. Becker & Co.’s
Student’s Balance, solid beam
pattern, graduated beam, agate
knife-edges and planes. Made in
three sizes, 100, 250 and 500
grammes capacity.

NIVOC HOUSE,
17, 719, 215234 96,07 &4.29
HATTON WALL, LONDON, E.C.1

The leading house in the trade for
Balances and Weights.
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LEWIS'S CIRCULATING
meoioal  SGIENTIFIC LIBRARY.

Covering the widest range of subjects (pure and applied), including Astronomy, Aviation, Biology, Botany, Chemistry,
Hlectricity, Engineering, Geology, Microscopy, Mining, Philosophy, Physics, Sociology, Technology,
Travels, Zoology, &c., in addition to Every Branch of Medical Science.

Duplicates of NEW BOOKS are added in UNLIMITED SUPPLIES, as long as the demand requires, delay or disappointment thus being prevented.
ANNUAL SUBSCRIPTION (Town or Country) FROM ONE GUINEA,

according to the number of books required at one time. Subscriptions may begin at any date.
BooKks may be retained as long or exchanged as frequently as desired.

The Library READING AND WRITING ROOM is open daily.
Prospectus, with quarterly Ilst«fpf additions, post free.

H. K. LEWIS & CO. Ltd., 136 GOWER STREET, , 5 25 &%, piace, LONDON, W.C. 1.

District Raillway: Euston Square Station. All Tube Railways: Warren Street. Telephone: Museum 1072 & 2853. Telegrams: ‘Publicavit, Eusroad, London.”

GEOLOGICAL BOOKS & APPARATUS.

Rutlgy's Mineralogy, New edition, Collections, of Minerals, Rock
. Os. net. Sections, etc , to illustrate Rutley’s
Smnz s Minerals and the Microscope, Minerilss vl iSmante

§, net.
Davies’ Geolog. Excursions round Minerals and the Microscope.

London, 4s. net. -
Send for List of th:%S most use‘ul books The famous Rock Sections, FI RST QUALI TY
on Geology, s.t‘ocked by Mur.y’s. : Britislh by the Lomax Co.. are stocked. s
e o el toied i ihe "O Ay | Uniaue sets of Coal Fossils Well-Seasoned Material

4 dolls. (20s.) a year. by Lomax on view.

THOMAS MURBY & CO., 1 Fleet Lane, Ludgate Circus, E.C.4. PRINCIPAL SUBSTANCES IN STOCK
SCIENTIFIC APPLIANCES for Electrical, -
Magnetic, Statie, Optical, and Philosophical Apparatus and Greenhlll & Sons’ Ld %

Materials. New and Second-hand P.0. Instruments and parts by

high-cl. akers one-third cost. Achromatie Lenses, Prisms

and Zisée'"mmemandsundries.F Static Machines, Coils, Pneu’ 8 WATER LANE, LUDGATE HILL,

matie apparatus, and parts. Fifty years’ experience. Call and see 3
or write for information. Our war-time list two stamps.— *Phone Central 1306. LONDON, E.C. 4.

SCIENTIFIC APPLIANCES (Dale & Hollins), 11 and 13 Sicilian

Avenne, London, W.C. 1

The MEDICAL SUPPLY ASSOCIATION, rta.

(Electrical Dept.)

ACTUAL MANUFACTURERS OF SCIENTIFIC
ELECTRICAL APPARATUS,

167-185 Gray’s Inn Rd., London, W.C. 1.

HIGH-SPEED STATIC
ELEGTRIGAL MAGHINES

FOR HEAVY DISCHARGES.

Sizes 4 to 20 Plates. All Plates Revolving.
LABORATORY USE,
PRODUCTION OF X-RAYS,
PROLONGED HIGH TENSION

SUITABLE FOR DISCHARGES,
ELECTRO-AGRICULTURE AND

OTHER PURPOSES.

No covering is required, as the machine is unaffected
by climatic conditions.

SEND FOR STATIC MACHINE CATALOGUE OF
HIGH-CLASS, WELL-ENGINEERED MACHINES.
British made throughout in our own Worlc:sbops.

A CLIENT WRITES regarding our BRITISH BUILT
MACHINE :(—“It is bettér than any other outfit 1 have seen.
If it is all English made, then I am proud of the fact that English-
men are not behind American and Continental houses in building a

Running cost
Zd. per hour.

i X it
P& See article, ' Development and Uses of the Static Electrical . o
< Machine,” NATURE, Decentber-27,-1917, page 332- e ﬁ"e P‘eff of apparatus
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JOHN WHELDON & CO.,

The Scientific and Natural
History Booksellers,

Have in stock nearly all requirements in books, pamphlets,
and periodicals relating to Chemistry, Agriculture, Gardening,
Forestry, Botany (Systematic, Economic, and Geographical),
Zoology (including Ornithology, of which the stock is probably
the largest in the world, Systematic and Economic
Entomology, works on Mammalia, Reptilia, Fish and
Fisheries, Mollusca, Invertebrata, etc.), Microscopy, Geology,
Palzontology, Mineralogy, Mining, Metallurgy, etc., both new
and second-hand.

Catalogues, price 2d. each (only a limited number available).

Any book quoted on application, and those not in stock
sought for without charge.

We beg to draw attention to the fact that we hold the largest
stock in the country of

JOURNALS AND TRANSACTIONS
OF SCIENTIFIC SOCIETIES,

Including Transactions and Proceedings, etc., of the Royal
Society, Linnean Society and Zoological Society of London,
Journals of the Chemical, Chemical Industry, Geological,
Geographical, Royal Microscopical, Royal Agricultural, Horti-
cultural, Astronomical, Physical, and other Societies, Pro-
ceedings, Journals, and Reports of very numerous local Natural
History Societies, also. Nature, Knowledge, Ibis, Zoologist,
Curtis’s Botanical Magazine, Journal of Botany, and numerous
other Periodicals, British and Foreign.

Sets, runs, odd vols., and numbers quoted for on application.

Subscriptions taken for all Scientific and other Journals,
which will be posted regularly on issue.

We hold shipping and postal permits for neutral countries.

WANTED TO PURCHASE

Sets or runs of Scientific Journals, especially
Linnean Journal, Botany, early runs.
Royal Soc. Trans. and Proec., runs.
Iron and Steel Institute, Yol. 1 (1871).
Engineer, July, 1916, to Dec., 1917.
Marine Engineer, 1915-17.
Fairplay (Shipping journal), set.
Annals of Botany, 1907-17.
Entomologist’'s Monthly Magazine.
Ibis, 1860, 1865-70.
Journal of American Folklore, set.
Review of Neurology and Psychiatry, 1917.
Proc. Aristotelian Soc., Vol. 16 (1915-16).
Jnl. of Official Agricul. Chemists, Vol. 1.
Canadian Entomologist, 1898-99, or run.
Quarterly Journal of Microscopical Science.
British Medical Journal, 1912-16.
Shipbuilder, 1905-17.
Royal Soc. Edinburgh Trans., Yol. 11.
Faraday Soc. Transactions, Vol. 1, No. 1.
Soc. of Dyers and Colourists Journal.
International S8ugar Journal. And many others,

Also Libraries and parcels of Natural History and
Scientific Books.

Librarians, Executors, and others will get best terms and save
unnecessary trouble by writing to

JOHN WHELDON & GO.,

38 GREAT QUEEN STREET, KINGSWAY, LONDON, W.C.2

Telephone: Gerrard 1412.

BOOKBINDING UNDERTAKEN BY EXPERIENCED WORKMEN.

Just Published. Fifth Edition, entirely rewritten.

PRAGTICAL PHYSIOLOGICAL
GHEMISTRY.

By Sypxev W. Corg, M.A. Trinity College, Cam-
bridge. With an Introduction by F. G. HoPKINs,
NEB:, “ DiScl FeRC:P,; 'FR.S)
Biochemistry ; Fellow and Prelector of Trinity

Professor of

College ; Hon. Fellow of Emmanuel College,
Cambridge. 420 pp. 357 Illus-
155. net; postage 64.

Demy 8vo.
trations.

““Mr. Sydney Cole’s. Practical Physiological Chemistry has
been much enlarged and greatly improved in its fifth edition. It
gives a most excellent account of the various tests, and may be
accepted as a reliable guide. The book has one outstanding
merit : it is that -Mr. Cole has not assumed that his students
had a sound knowledge of chemistry, particularly of physical
chemistry. His general explanations are clear and to the point

. . the book is well illustrated and its get-up good. . . .”"—
British Medical Journal.

¢ Mr. Cole’s valuable book.”—Nature.

Ready early in October.

GROUNDWORK OF SURGERY

(For First Year Students).

By ArrHur Cookg, F.R.C.S, M.A, M.B., B.Ch.
(Oxon.), M.A. (Cantab.); Surgeon to Adden-

brooke’s - Hospital; = University Teacher in
Surgery. Crown 8vo. Cloth. Probable price,
7s. 6d. -net.

The book is intended for students just commencing surg ry.
The Author maintains that the average medical student, when
he begins clinical work in'the wards or out-patient department,
is lost in a maze of local lesions, and the systematic text-books
are too detailed to give him the help he immediately needs, or
to enable him to get a grasp of his subject in its proper bear-
ing. The present book is designed to give him an elementary
groundwork of common lesions and their causes sufficient for
his early needs. Itis intended to be read at the commencement
of his studies, in order to give him a proper perspective of the
work in view, before passing on to a systematic text-book. By
placing together those local lesions which naturally fall into
large groups, an effort is made not only to give the student a
wide view of surgical principles and methods of treatment, but
to lead him gradually from the more academic study of bacterio-
logy and pathology to the actual conditions of disease which he
meets in the living subject.

W. HEFFER & SONS, LTD.,
PUBLISHERS, CAMBRIDGE.
And from all Booksellers.
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GONSTABLE'S NEW BOOKS

ANIMAL LIFE & HUMAN PROGRESS
Edited by Prof: ARTHUR DENDY, F.R.S. 10s. 6d. net.

This volume is the outcome of a course of nine public lectures delivered at
King’s College, London, by distinguished men of science.

The Lancet.—*‘ They serve well to suggest how the most recent advances
in biolozical thought may be put to practical use in the service of mankind.”

OUTLINES OF EVOLUTIONARY
BIOLOGY

By ARTHUR DENDY, D Sc., F.R.S., Professor of Zoology in the
University of London (King’s College) ; Zoological Secretary of the Linnean
Society of London; Honorary Member of the New Zealand Institute ;
formerly Professor of Biology in the Canterbury College (University of New
Zealand), and Professor of Zoology in the South African College, Cape
Town. Second Edition, enlaiged. Third Impression, with a Glossary
Illustrated.  12s. 6d. net.

THE FUTURE CITIZEN AND I:II_S
MOTHER

By CHAS. PORTER, M.D.; B.Sc., with a Foreword by
Sir JAMES CRICHTON BROWNE, M.D., B.SC.

(Chadwick Library Series.) 3s. 6d. net.

“This small book should be in the hands of all expectant mothers
interested in the future welfare of our race.”—7%e Medical 1ines.

HEALTH AND THE STATE
By Dr. W. A. BREND. 10s. 6d. net.

“The work will well repay the study of readers interested in reforming
the social conditions that favour disease.”—7%¢ Scotsman.

““We owe Dr. Brend thanks for a candid and courageous survey of the
¢ State of the Nation.'”—Z7"%e¢ New Statesman.

EASTERN EXPLORATION PAST
AND FUTURE .

By W. M. FLINDERS PETRIE, D.C.L.; LL.D., etc.
net.

2s. 6d.

THE PSYCHOLOGY OF CONVICTION

By JOSEPH SASTROW. 10s. 6d. net.

THE LIVING PLANT: A Description
and Interpretation of its Functions

and Structure
By WILLIAM F. GANONG, Ph.D.

Illustrated. 15s. net.

INSECT PESTS AND PLANT
DISEASES IN THE VEGETABLE
AND FRUIT GARDEN

By F. MARTIN DUNCAN, F.R.M.S,, F.R.P.S., Author of * Our
Insect Friends and Foes,” ¢ Wonders of Insect Life,” * Cassell's
Natural History,” etc.

Illustrated. 3s. 6d. net.

INDUSTRIAL AND COMMERCIAL
GEOGRAPHY

By J. RUSSELL SMITH. 2:o0 Illustrations.

PSYCHOLOGY AND INDUSTRIAL
EFFICIENCY

By Professor HUGO MUNSTERBERG.

POSTMORTEMS AND MORBID
ANATOMY

By T. SHENNAN, F.R.C.S.E. 18s. net.
Illustrated from Photographs and Coloured Plates.

21s. net.

7s. 6d. net.

London: 10-12 ORANGE STREET, W.C. 2

Analytical Reagents
Chemicals characterised by the letters “ A.R.” These
Reagents are manufactured in our own Chemical

Works under strict analytical co trol. The following
is a facsimile specimen of the style of label adopted.

A. R

REAGENT

’ ANALYTICAL

GRAHAM STREET, CITY ROAD LONDON N,

We are also Manufacturers of
*“ STANDARD” CHEMICALS for standardisation,
additional to the ‘“A.R.” Series.
INDICATORS (synthetie organie), solid and
solution.
VOLUMETRIC SOLUTIONS, TEST SOLUTIONS,
TEST PAPERS.
SYNTHETIC DYES, STAINS AND REAGENTS
FOR MICROSCOPY.

Catalogue on application to -

THE BRITISH DRUG HOUSES, Ltd.,

(Chemical Department),

Graham Street, City Road, London, N.1.

BELLINGHAM & STANLEY'S

IMMERSION
REFRACTOMETER
and Water Bath.

The most suitable instru-
ment for the accurate
control of strengths of
solutions having
refractive in-
dices between
1°325 and 1°367,
or with addi-
tional prisms up
to 1°s5.

BELLINGHAM
& STANLEY,

Ltd.,

71 Hornsey Rise,
London, N. 19.

"Phone :
HornNsEY

2270.
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THE Secretary of the Department of Scientific and
Industrial Research informs us that a DBritish Asso-
ciation of Research for the Cocoa, Chocolate,” Sugar,
Confectionery, and Jam Trades has been formed in
accordance with the Government scheme for the en-
couragement of industrial research. The secretary is
Mr. R. M. Leonard, the Manufacturing Confectioners’
Alliance, Ltd., 9 Queen Street Place, E.C.4.

A comMmITTEE has been formed to raise a fund by
public subscription for the purpose of establishing a
memorial to perpetuate the memory of the eminent
services, particularly in the fields of economics and
science, rendered to Tasmania by the late Mr. R. M.
Johnston, for many years Government Statistician and
Registrar-General of -that State.  Subscriptions are
now invited, and should be sent to Mr. T. A. Tabart,
jun., honorary treasurer, Cathedral Chambers, Murray
Street, Hobart, or Mr. Clive Lord, honorary secretary,
c¢/o Museum, Macquarie  Street, Hobart.

By the untimely death of Prof. F. J. Haverfield,
Camden professor of ancient history, the University
of Oxford has lost a valued member and the first
living authority on Roman Britain. Early in life
Prof. Haverfield devoted himself to this, his special
subject, and his reputation caused Mommsen to en-
trust to him that portion of the *‘Corpus Inscrip-
tionum >’ which dealt with Great Britain. Not only
was he a master of the literature of the Romano-
British period, but he gave much assistance to excava-
tions at. Silchester, Caerwent, and the Roman Wall.
He was an admirably stimulating lecturer, and was
interested in town-planning in ancient times, on
which he wrote a valuable book. Late in life he
devoted himself to the question of university finance.
It may be said that the Camden chair was never
more worthily held by a scholar and practical archzeo-
logist. It is a matter of deep regret that ill-health
prevented  Prof. Haverfield from preparing the
authoritative work on Roman Britain which he had
planned, and alone could have accomplished.

Wit the mathematician Philip Edward Bertrand
Jourdain there .died on October 1 a truly remarkable
character. Jourdain lived only thirty-nine years, but
the amount and value of the work that he accom-
plished, considering the disabilities under which he
laboured, are almost incredible. He was weakly from
infancy, and as a child developed symptoms of the
progressive paralytic condition known as Friedreich’s
ataxia. In spite of his unsteady gait and constant
ill-health, he early showed great mathematical and
mechanical capacity. He went up to Cambridge in
1898, then already a cripple. During his course at
Cambridge he spent some time in Germany and
became a fluent and scholarly linguist, speaking and
reading several European languages. In 1904, though
now physically quite incapacitated, he was awarded
the Allen mathematical scholarship for research, and
throughout the remainder of his short career his main
activities were directed to the prosecution of mathe-
matical investigations. His most important work was
the discovery of certain series of infinite numbers.
Working with Russell and Whitehead, he showed that
certain ~arithmetical processes could be applied to
them, and thus he obtained new and interesting
results. He continued on this line.of research, and
even a few days before his death, of the imminence
of which he was fully aware, he succeeded in demon-
strating the existence of a previously unsuspected
series of infinites. ~ His very last work was the dis-
covery of a formula for the well-ordering of any aggre-
date.
the hands of Prof. Love. Jourdain contributed exten-
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Notes of this work are now, we understand, in ;

v

sive mathematical articles to the last edition of the
“Encyclopaedia Britannica.”” He founded and edited
the International Journal of Ethics. He was for some
vears the English editor, and since the death of Carus
in 1918 the chief editor, of the Monist. He also made
a number of translations of scientific works for the
Open Court Publishing Co. Jourdain took the liveliest
interest in the movement for encouraging the history
of science. He was a contributor to Isis, and at the
time of his death he had in preparation an article
for the ‘‘Studies in the History and Method of
Science »’ which it is hoped he may have left in a
state ready for publication.

IN Man for September Col. de Guérin, of Guernsey,
expresses the opinion that the megaliths in that island
may be much more recent than they were hitherto
supposed to be. This view is based on the important
discovery of traces of a rudely sculptured human
figure on a capstone of the great chamber of the
dolmen of Déhus. The relationship of this figure to
similar anthropomorphic sculptures in Guernsey and
France is obvious, and as these latter, according to
Déchellete and others, date at earliest from late in
the Neolithic, at the verge of the Afneolithic period,
the dolmen of Déhus must be of this age or later.
This is confirmed by the discovery in 1847 of a copper
knife-dagger in the great chamber of this dolmen.
Col. de Guérin fixes also the statue Menhir at the
Catel Guernsey in the first Brenze age. He lays
special stress on the evidence of a still earlier sea-
borne trade with Brittany in the numerous celts of
jadeite and other foreign rocks found in the island.

In the nineteenth volume of Natural = History
(Nos. 4-5, April-May, 1919) Mr. I. M. Clarke
describes, with numerous excellent photographs, the
new Gaspé bird sanctuaries established by the
Canadian Government on Percé Rock and Bona-
venture Island, off the Gaspé Peninsula, and, further
out in the Gulf of St. Lawrence, the Bird Rocks of
the Magdalen Islands. The efforts of ornithologists
for bird-protection have at last proved successful with
the support of the Hon. Honoré Mercier, Minister
of Colonisation, Mines, and Fisheries for the Pro-
vince of Quebec. In another article on the same
subject Mr. A. M. Bailey describes the Hawaian
Island Reservation, which was established in 1909 by
Executive Order as a sanctuary for the millions of
sea-birds and waders which return there annually
to raise their voung or to rest while migrating. For
this and other generous measures to preserve bird-
life, science is indebted to the late Theodore Roose-
velt. )

Natural History (vol. xix., Nos. 4-3, April-May,
1919) publishes a series of articles on. zoological
sculpture in art and architecture. Mr. S. B. P. Trow-
bridge, dealing with architecture, beginning with the
palaolithic horse frieze at Cap-Blanc and the horse
painting from Altamira, reproduces photographs of
the bas-reliefs of Assyria in the British Museum and
the Rostra at Rome. In regard to modern art, he
accounts for the comparative failure of modern
attempts on the ground that ‘‘in the art of sculpture,
as in all art, there must be sincerity and truth,
accuracy in delineation and fidelity in modelling, and
the suppression of every detail unnecessary to
expression.” This idea is pursued in Mr. C. R.
Knight’s account of the work of contemporary
American artists dealing with animal life. “The black
rhinoceros and African buffalo by Mr. J. L. Clark
have some impressive vigour; but the zoological
statuary at Washington, described by Mr. R. W.
Shufeldt, shows little dignity or power of expression.
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The lions, tigers, and buffaloes are distinctly inferior
to the Nineveh hunting scenes described in the
previous article.

MRr. V. Steransson describes his successful method
of Arctic exploration in an interesting article entitled
“Living Off the Country’ in the May issue of the
Geographical Review (vol. vii., No. 5). Mr. Stefans-
son’s well-known adoption of Eskimo habits and diet
have enabled him to travel with very light loads and
to penetrate far into the unknown for long periods
without any anxiety. He contends that from experi-
ence he has found that a diet of flesh or fish is quite
sufficient to sustain a person in good physical and
mental condition, and that salt is not necessary for
health. White men whom he has known to have
lived for a year or more on an exclusive meat diet
have shown no desire to return to the varied and
elaborate diet of civilisation. So convinced is Mr.
Stefansson of the abundance of food in the Arctic
lands and seas he knows that he asserts that any
man conversant with the ways of wild animals and
the hunting and living methods of the Eskimo can
load on one dog-team. all the equipment he needs for a
journey of several vears. Where previous explorers
had carried food and fuel, Mr. Stefansson carried
neither, choosing to adapt himself to his environment
rather than fight it. Instead of taking food and fuel
he carried merely the instruments for obtaining them.
By economy in the use of ammunition one can obtain
as much as two tons of food for a pound of am-
munition, or, in other words, ammunition is several
thousand times as economical to carry as the most
condensed kind of food. The paper deals at length
with the methods of Arctic hunting, particularly seal-
stalking.

IN his presidential address to the secventeenth
meeting of the South African Association for the
Advancement of Science, held in July last, the Rev.
Dr. W. Flint discussed the thorny problem of ** Race
Consciousness *’ in the light of modern scientific
opinion. He regarded * national consciousness’ as a
mental .tendency which had been fostered among the
peoples of Europe, by territorial and linguistic
boundaries, and by the propagation of a community
of ideas. ‘‘Race consciousness,’”” as seen in South
Africa and in the Southern States of America, on the
other hand, was an inherent proclivity or ‘' property
of human nature,”” and demanded the closest scrutiny
and most accurate study on behalf of all men of
science if political bankruptcy was to be avoided. In
Spanish America racial animosities had been dis-
solved by miscegenation, but that method was un-
thinkable as a solution of South African racial diffi-
culties. There was also another plan, the proposal
to segregate native races in demarcated territories,
but in practice that proved an impossible working
policy. There was a third proposal which had been
debated, the frank recognition of racial antagonism
and the resolution on the part of each race to live
within its own armed camp. The solution advocated
by Dr. Flint was none of these, but the cultivation
and recognition of an ‘‘international consciousness,”’
which could be fostered by education and by the
recognition on the part of ‘ superior’ peoples that
every race has its rights, economical, political, and
social. Dr. Flint holds that ‘*‘racial consciousness”’
can be uprooted and replaced by an intellectual **inter-
racial consciousness,” and that racial conflicts can
be avoided only by education—of whites as well as of
blacks. On the biological significance of “race con-
sciousness ”’ Dr. Flint did not attempt to throw any
light; that is a matter which still awaits patient
investigation. Everyone interested in the problems
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of racial contact will find food for thought and sub-
jects for observation in Dr. Flint’s presidential
address.

THE Board of Agriculture has received the follow-
ing information from the International Agricultural
Institute at Rome :—The yield of wheat in Spain,
Scotland, Italy, Canada, the United States, India,
Japan, and Tunis is estimated at 929,525,000 cwt., or
56 per cent. below the 1918 crop, and 11 per cent.
below the average yield of the five years 1913-17.
The estimated production of rye for Italy, Canada,
and the United States is given as 48,274,000 cwt., or
7°1 per cent. below last year’s production, but 67-3 per
cent. above the average crop for the years 1913-17.
The barley crop for Scotland, Ttaly, Canada, the
United States, Japan, and Tunis is estimated at
159,397,000 cwt., or 151 per cent. below last year’s
production, and 4-1 per cent. above the average pro-
duction of the years 1913-17. The estimated produc-
tion of oats in Scotland, Ttaly, Canada, the United
States, Japan, and Tunis is 491,933,000 cwt., or
184 per cent. below the 1918 yield, and %2 per cent.
below the average yield of the five years 1913-17.
The maize crop in Italy, Canada, and the United
States is estimated at 1,473,592,000 cwt., or To-2 per
cent. above the 1918 production, and 3 per cent. above
the average vield of the years 1913-17.

Tue flora of Aldabra aund other small islands of
the western Indian Ocean is the subject of an article
by Dr. Hemsley in the Kew Bulletin (No. 3, 1919).
Aldabra is an atoll, similar in size to the Isle of
Wight, 220 miles north-west of Madagascar, and about
60o miles from the Seychelles Archipelago. Assump-
tion, the nearest island, is about twenty miles distant.
Aldabra is densely clothed with vegetation, which is
unusually rich for an atoll flora, comprising
herbaceous, shrubby, and arboreous species. Exclud-
ing species inttoduced by human agency, the flora com-
prises more than 170 species of flowering plants, repre-
senting 127 genera and 54 families, proportions which
are characteristic generally of insular floras. Grasses
number 14 species, Rubiacea 15, and Leguminosa 12.
The Rubiacez constitute the predominating element
in the woody vegetation, both as to number and
diversity of genera and number of species, but are
less conspicuous in the scenery than the mangroves,
the figs, and a species of Euphorbia. The vegetation
consists of four types:—(1) Mangrove swamp, which
fringes the lagoon. (2) Pemphis bush, a dense growth
of the hard-wooded Pemphis acidula (Lythracez), a
widely distributed sea-coast plant. (3) Open bush,
mostly of low trees and bushes; which are usually
leafless in the dry season and flower at the beginning
of the rains; herbaceous plants are scarce, and only
found in the wet season. Almost all the Aldabra
plants are to be found in this type of country. (4) Shore
zone, extending round the atoll, varying much in
width and supporting some widely distributed littoral
species. The coco-nut, of which there are conspicuous
plantations, is regarded as an introduced plant. Dr.
Hemsley is convinced that this palm is a native of
South America, the home of all the numerous species
of the genus, and that its present wide distribution is
due to human agency. Some particulars are also
given of the floras of other islands in the western
Indian Ocean, and of their relations with the flora of
Aldabra. The data collected point to the common
origin of the flora of Aldabra and the neighbouring
islands, and indicate that the flora is essentially
African and almost without any infusion of a Malayan
element, such as exists in the Seychelles and the
Mascarene Islands.
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OCTOBER is a transition month so far as winds and
distribution of atmospheric pressure are concerned in
the East Indian Seas, and the Monthiy Meteorological
Chart published by the Meteorological Office show s that
a considerable change is taking pldCE‘ in the general
meteorological conditions. To the north of the ﬂquatox
northerly winds are decidedly asserting themselves and
the south-west monsoon of the summer months is giv-

ing way. In the Bay of Bengal and in the %rdb]'m
Sea, October and November are the most stormy

months of the year, and cyclones are more numerous
than at any other period. The low barometric pres-
sure which has prevailed over the land to the north
of India is giving place to higher barometer readings,
which causes a diametrically opposite wind circulation.
The chart contains an interesting note of sea phos-
phorescence in the VlCllllt\ of Madras on ]ul\ 3 At
2.10 a.m., in latitude 12° 43’ N., longitude 30° 34’ E.,
the steamship Clan Ogilvy (Capt W. M. 1’01 tuﬁeld)
passed throurfh what appeared to be a gigantic wheel,
with many “urved spokes, revolving the same way
as the hands of a clock. The phenomenon lasted
quite ten minutes, and is said to have been caused by
phosphorescence.  The wheel was travelling to the
eastward. As each ‘‘spoke” passed, the Shlp was
lit up.

Tuar the war has done a
value of the spectroscopic examination of metals and
alloys is proved in an article on the subject in La

Nature (September 6). Considerable information
was gleaned regarding the composition of secret
German alloys which were investigated by A. de

Gramont by his method, and the same remark
applies to the composition of the metal used by the
enemy in the manufacture of the long-range shells
fired upon Paris. The spectroscopic method would
seem to be of particular value when applied to the
examination of the constituents of alloy steels and
commercial alloys, and, as the writer -states, is
capable of great expansion in this direction.

Messrs. LEVER Bros., L1p., Liverpool, have lately
published an interesting " Cattle Food Calendar’’ for
1919-20. - This contams articles on the scientific side
of agriculture written by men competent to speal on
their respective sub]ecte‘ Further, it is illustrated by
photographs and pictures of many of the important
operations in agricultural science. Among the articles
we note ‘How Mendelism May Help the Stock-
breeder,’’ and shorter, but equally interesting, articles
on “The Work of the Board of Agriculture,”” * Plant
Diseases,”” *‘The Relation between Skin-temperature
and the Fattening Quality of Cattle,”” **The Official
Seed-testing Station at the Food Production Depart-
ment,”’ “The Work of the Rothamsted Experimental
Station,”” * The Breeding of New Wheats,” “Warble
NIaG«fots in Cattle,”’ “]m'estlgatlon and Rnscalch in
Dau\md "« (Contagious Abortion in Cattle,”” ** Horti-
cultural Recearch” “The Cheshunt E\pmlmenhl
and Research Station,”” and ‘ Forestry.”” The list
covers a wide field, and the articles give brief, but
useful, summaries of the application of science to
agriculture.

]

OUR ASTRONOMICAL COLUMN.

Comer 1919c.—The following is a continuation of
the ephemeris of comet 1919c¢ (Metcalf-Borrelly) for
Greenwich midnight :—

R.A. N. Decl. R.A. S. Decl.

I msis, P } h. m. s ©

@ctREl gl T8l an b cRI F Ok o T6,510 a4 T Tl
13 15 4838 3 4 25 16 21 39 3 30

17 15 59 14 0 54 29 16 33 30 5 43
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great deal to show the

Logr and log A on October g, 01574, 0:3052; on
October 23, 0-1106, 02884. The comet is an evening
object, and is getting inconveniently near the sun.

A Faint Nova.—Miss Mackie announces that she
has discovered a nova from a study of the Harvard
photographs (Harvard Bulletin 691). Its position is
R.A. 20h. 3m. 4s., N. declination 17° 243" (1900).
It follows a 14th magnitude star by o=2s. It
reached its maximum, %2 magnitude, on Novem-
ber 22, 1913, and has now sunk to below 145. The
position is in Sagitta, within the limits of the galaxy;
it is only about 26° from Nova Aquile.

Hinpu SpHERICAL AsTtRONOMY.—Mr. G. R. Kaye
has published a paper on * Ancient Hindu Sphcrlml
Astronomy ' in the Journal and Proceedings of the
Asiatic Society of Bengal (vol. xv.). In this he sum-
marises, with the aid of modern mathematical
formulae, the fundamental portions of the principal
classical astronomical texts, which date from between
A.D. 498 (the Aryabhatiya) and about A.D. 1000, When
the redaction of the Surya Siddhanta now extant was
written. Indian trigonometry is, like Indian astro-
nomy, of Greek origin, but the Indians developed the
methods received from the Greeks in various ways.
There seems to be no doubt that the Indians were
the first to introduce the use of sines instead of
chords, and to compute tables of sines. DBut they
never went further, and did not make use of the
tangent function. They never give a proof of any
rule they enunciate. The title of Mr. Kaye’s paper
refers to spherical astronomy only, but the author
also gives a short account of the Hindu notions of
the motions of the planets, though this has been done
by several previous writers. The Hindu planetary
theories differ in several details from those of Ptolemy,
and were probably mainly derived from Alexandrian
writings from the period between Hipparchus and
Ptolemy, now lost. Though there is nothing par-
ticularly new in Mr. Kayve’s paper, it gives a con-
venient summary of the principal doctrines taught
in the great Indian astronomical text-boolks.

SteErLaR  CrLusTeErRs.—Dr. and Mrs. Shapley con-
tribute another paper to the Astrophysical [ournal for
July on stellar clusters. They give a tfable of forty-
one clusters, of which thirty show ellipticity, eleven
are sensibly circular, and one is unsymmetrical. The
most elliptical cluster is Messier 19, in which the
greatest diameter is about twice the least; this is a
much lower degree of flattening than that in the
galaxy or the spiral nebulae. In the case of the cir-
cular clusters, the form may be real or it may be
due to our being situated near their polar diameters.
There is some evidence that clusters near the galactic
plane tend to have their equatorial planes parallel to
it. At a distance from the galactic plane this no
longer holds.

THE AUROR’I’OF OCTOBER 1.

HERE was note\\orth_\ auroral activity on the
night of October 1. The display started in the

early evening and lasted until well after midnight.
As seen in the south of England, the aurora was
generally of the glow type. The absence of streamers,
etc., was commented on by Mr. W. H. Dines, of
Benson Observatory, but Capt. J. E. Cowper noted
streamers at Shanklin, Isle of Wight, soon after
22h. 15m.? The colour of the glow, which was ccm-
parable in effect with bright moonlight, was reported
as ‘“‘pale white” at Benson, ‘ greenish-yellow” at
1 According to the 77szes of October 3 there was a brilliant display with

streamers seen from Worcester Park about 1 30 on October 2. * Curtains”
were seen at Newport between 21.30 and 23 on October 1.
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Shanklin and also at Ross-on-Wye, and ‘‘reddish-
yellow ”’ at Newquay.

The display was first noticed at Brlstol at 9.15, and
the final traces of it disappeared 5% hours afterwards,
viz., at 15h, G.M.T, The appeamnce was that of a
band of luminosity lying just over the northern region
of the sky and extending over about 70° from ﬂearly
north-west to north-east. From this intense glow
streamers occasionally shot upwards, but these quickly
broadened and disappeared. They showed a reddish
tint, and in several cases could be traced nearly to
the altitude of Polaris. The stars of Ursa Major were
deeply involved in the aurora, but shone conspicuously
amid the light surrounding them.

At first sight a person might have mistaken the
aurora for the reflection of a widespread conflagration,
but a little watching revealed the precise nature of
the event. Clouds covered a large portion of the sky
at times, but it seemed curiously to avoid the region
affected by the phenomenon, and there were showers
of rain ‘at intervals. The brilliancy of the northern
light and the darkness of the clouds in other parts
offered a striking contrast. Several meteors were seen
during the n1<fht radiating from a point at 355°+40°.

A letter from the Isle of Man describes a. brilliant
aurora visible there at 8.45 G.M.T. on the same night,
and continuing with various modifications for several
hours.

Dr. C. Chree has supplied the following note cn
the simultaneous magnetic storm as recorded at Kew

Observatory, Richmond :—
“A smart magnetic storm was simultaneously
experienced in connection with the aurora. As

recorded at Kew Observatory, it began with a well-
marked S.C. (sudden commencement) about 16h. 12m.
G.M.T. on October 1, and continued until 4h on
October 2. The approumate ranges were 32’ in D,
280y in H, and 170y in V. The extreme westerl_\'

position was reached at the end of the S.C. about
16h.  16m., the extreme easterly position about
23h. 25m. ‘on October 1. Between 22h. 18m. and

22h. som. there was a swing of 29’ to the east. The
maximum in H appeared about 17h., the minimum
shortly before midnight. After the minimum there
was a rapid recovery from the depression. As usual
in storms, V was enhanced in the afternoon, the
maximum appearing about 1g9h. 1om. There was,
however, a second approximately equal maximum
about 22h. 13m. This was preceded and followed by
somewhat rapid movements. After 233h. there was
depression in V, the minimum appearing shortly after
midnight. The element remained depressed until 4h.
on October 2. The curves were fairly quiet for the
next twenty-four hours, but disturbance began zgain
about 4h. on October 3, and was active when the
sheets were changed about 1oh. It may be noted here
that the storm itself was quite secondary as compared
with the big one in August last, and so, from the
purely magnetic point of view, the interest is very
moderate.”’ N e/

WORKS.

THE SUDAN IRRIGATION

IT is an unfortunate circumstance when a con-
troversy respecting the merits of rival schemes
for Imperial development works is embittered by
charges impugning the good faith of either side, and
it is pa1t1cu1ar1v p’unful when an accusation of this
kind is levelled by a Government official of high
standing and repute against his colleagues in the
Department with w hich he was formexl\ associated.
We do not propose to discuss the ethical question (it
has already been the subject of inquiry by a Foreign
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Office Committee), but it is unavoidable to mention it
as indicating the ground upon which Sir William
Willcocks has published his brochure on “The Nile
Projects” and the acutely critical spirit in which it
is written.

We have already outlined in NaTure for September 18
(p. 67) the schemes actually adopted by their respective
Governments, and now in course of execution, for the
development of irrigation in Egypt and the Sudan,
comprising the formation of a dam on the Blue Nile at
Makwar, near Sennar, and of a reservoir at Gebel-el-
Auli, on the White Nile; and in the ‘“ Notes ”’ columns
of the issue for May 22 last (p. 233) we briefly alluded
to the alternative proposal advocated by Sir W. Will-
cocks and designated by him ‘‘the Sudd reservoir.”
The following additional particulars gleaned from the
pamphlet before us may be of some interest.

The Blue Nile project, for the irrigation of the
Gezirah plain in the Sudan, involves the storage of
463,000,000 cubic metres of water for distribution
during the winter season to 300,000 feddans (acres)
about to be exploited in cotton-raising. To meet this
requirement a supply of 120-150 cubic metres per
second will be necessary at the canal head throughout
the winter up to the end of March, although in an
occasional year the supply may have to be continued
to the middle of April. This would leave three months
for the gathering of the crop and the preparation of
the ground prior to the next sowing. It is essential
to have this period as dry as possible in order to
root out the old stalks, which otherwise tend to
sprout, as, indeed, happens when the rains supervene.
Sir W. Willcocks expresses the apprehension that
irrigation supplies will have to be given much later
than April 15, and that the sources for Egyptian use
will be seriously depleted in consequence.

The White Nile reservoir at Gebel-el-Auli, pro-
posed to be formed by an earthen bank across the
river at a point some 50 km. above Khartoum, comes
in for the criticism that it will flood a considerable
tract of country, disturbing the inhabitants and neces-
sitating their transfer elsewhere, and that the stag-
nant pools left when the reservoir is low will lead
to an increase in mosquitoes. Both these objections
were before the Foreign Office Committee, but were
not held to be vital. Another point made by Sir W.

‘Willcocks is that a work so remote from Egypt might

in the hands of a hostile Power become a serious
menace to that country. ‘“An enemy getting posses-
sion of the dam and filling it brimful to the height
of the earthen bank in a high flood could sweep the
Nile Valley as thoroughly as Noah’s deluge swept the
Euphrates Valley.”

Pursuing a trenchant criticism of the estimated cost
of the foregoing schemes, Sir W. Willcocks compares
them very unfavourably with his own project of
utilising as a reservoir the vast tract of swamp known
as the Sudd region, where, owing to the dense growth
of papyvrus and aquatic vegetation, there are ‘“a score
of milliards of cubic metres of water standing well
above the level of the flat plain as though they were
congealed.”” Such a region, Sir William contends,
could be laid under contribution for practically in- )
exhaustible supplies of water more effectively and at
less cost. BRryssoN CUNNINGHAM. /

COLLIERY BOILER-PLANTS.

A REPRINT of articles on the performance of
colliery steam boiler-plants and the saving to
be obtained by their reorganisation, which appeared
in Engineering for July 25 and August 1 last, has
been sent us by the author, Mr. D. Brownlie. The
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discussion in the articles is based upon results ofl
tests carried out by the author, and a valuable feature
is a large table giving details of these results for

100 boiler plants, chiefly of the Lancashire type. Mr.
Brownlie’s figures indicate that the average net

working efficiency of colliery steam-boiler plants is |
only about 55-5 per cent. By carrying out a re-

organisation of such plants on modern scientific lines

it is possible to obtain 70 per cent. efficiency, and

Mr. Brownlie estimates that about 6,600,000 tons of

coal per annum could be saved by the adoption of

scientific methods and by more extensive use of refuse

coal.

The 100 boiler plants tested have a total of
570 boilers, 500 of these being Lancashire, 2 Cornish,
37 egg-ended, and 31 modern tubular boilers. The
average efficiency of the egg-ended boilers is less than
35 per cent., and there appears to be still a fair |
number of this type at work, in spite of it being
hopelessly out of date. It is also of interest to note
that the few modern tubular boilers installed are,
on the average, giving no better results than the
Lancashire boilers, which average 355 per cent.
efficiency. This fact obviously indicates improper
arrangements in the installation or bad methods of
working, or both.

Another point of importance to which Mr. Brownlie
directs attention arises from the Final Report of the
Coal Conservation Committee, which states that ‘ the
policy of collieries has been to set free the best quali-
ties of coal for the market, and to retain for colliery
consumption the poorest quality. The returns show
that the quantity of ash in some of the fuels used
ranges from 50 per cent. to 8o per cent.” Mr.
Brownlie actually finds an average of 155 per cent.
ash and coal of 10,500 B.Th.U. used at colliery boiler
plants, and most people will support him in his
statements that he has never heard of a case of
30-80 per cent. ash; that such instances must be
rare; and that the statement in the report is most
misleading. In actual fact, 52 per cent. of the coal
employed at collieries is high-grade coal; of the
remainder, 32 per cent. could be used economically
in industry for steam generation, and only 16 per
cent. is definitely unsaleable. The highest ash-content
of this refuse coal was 35 per cent. Mr. Brownlie
maintains that these results are typical of the colliery
industry, and the idea that collieries burn chiefly
refuse and unsaleable coal is a complete fallacy.

As a matter of fact;, there are millions of tons of
refuse coal lying unburnt at collieries, and a very
large proportion of this refuse could be utilised for
steam generation, as has been proved by Mr.
Brownlie’s firm on a number of colliery plants. The
carrying out of this proposition would result in a
very large saving in the coal consumption, even after
ample deduction for the cost of extra boilers and
plant necessary because of the low calorific value.
A fair average price for the whole of the coal burnt
on colliery boiler plants is to-day about 20s. per
ton; making allowance for extra labour, plant, and
depreciation, and taking 3 tons of refuse coal as
equal in practice to 1 ton of saleable coal, the
value of refuse coal to-day would be about 8s. per
ton.

Mr. Brownlie’s pamphlet is to be welcomed, partly
on account of the strong case for reform presented
in view of the need for national economy, and partly
on account of the large number of test results which
he gives in a form suitable for easy comparison.
The pamphlet may be obtained from Messrs.

‘an end has been its effect upon science.

Brownlie and Green, Ltd., 2 Austin Friars, London,
B.Co
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A SECTION D.

- ZOOLOGY. Qv
OrENING ADDRESS BY DR. F. A, Dixey, M.A., F.R.S.,
PRESIDENT OF THE SECTION.

ONE of the results of the great war now happily at
On the one
hand it has checked the progress of scientific investi-
gation; it has done much to destroy international co-
operation and sympathy; it Jhas removed from our
ranks, temporarily or permanently, many admirable
workers. On the other hand it has acted as a great
stimulus in many departments of scientific inquiry, and
it has given the general public an interest in many
scientific questions which have hitherto met with little
recognition or encouragement from the people at large.
It was perhaps inevitable, but at the same time, as
I venture to think, rather to be deplored, that that
interest has tended to concentrate itself upon applied
more than upon abstract science; that it has been
concerned chiefly with the employment of natural
knowledge in devising and perfecting new methods
of destruction. Terrible as is the power which the
present-day engines of warfare have attained, it may
be reasonabls to hope that some compensation for the
mischief and suffering which they have caused may
eventually be found in peaceful directions; that the sub-
marine, the aircraft, and even the high explosive may
cease to be a terror to civilisation, and in spite of their
past history may after all become agents in the ad-

vancement of the general welfare :

v YW

Hoc paces habuere bonz, ventique secundi,

will, let us hope, be a legitimate reflection in later
times. But for the true scientific worker, I think I
may safely assert, the primary object of his studies
is the attainment of knowledge for its own sake:
applications of such knowledge may be trusted to
follow; some beneficial, some perhaps the reverse.
Still, whether they do or do not so follow is less a
concern of the scientific man than whether his labours
have resulted in a fresh advance into the realms of the
unknown. I confess to some sympathy with the feel-
ing which is said to be expressed in the regular toast
of a certain scientific gathering :—*‘ Pure mathematics,
and may they never be of any use to anybody.”’

For genuine enthusiasm in the cause of science for
its own sake, I think that we zoologists may claim a
good record. We are by no means unmindful of the
great benefits to humanity which have taken their
rise more or less directly from zoological science. I
need do no more than mention the services to medi-
cine, great at the present and destined to be greater
still in the future, that are being rendered by the proto-
zoologist and the entomologist. We may look for-
ward also to results of the highest practical import-
ance from the investigations into the laws of heredity
in which we are engaged with the co-operation of our
allies the botanists. But what we are entitled to
protest against is the temper of mind which values
science only for the material benefits that may be got
from it; and what above all we should like to see is a
greater respect on the part of the public for science
purely as science, a higher appreciation of the labours
of scientific men, and a greater readiness, in matters
where science touches on the common affairs of life,
to be guided by the accumulated knowledge and experi-
ence of those who have made such matters the subject
of constant and devoted study. If the war leads to any
repair of the general deficiency in these respects, it
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will to that extent have conferred a benefit on the
community.

Regarding, as I do, my present position in this Sec-
tion as a great honour and privilege, especially in
view of this being the first meeting of the British
Association to be held after the war, I hope 1 may be
allowed a few preliminary remarks of a somewhat
autobiographical character. ~ As far back as I can
remember, zoology has been a passion with me. I
was brought up in a non-zoological environment, and
for the first few years of my life my only knowledge
of the subject was gained from an odd volume of
Chambers’s ‘‘ Information for the People.”” But on
being asked by a visitor what I intended to do with
myself when I grew up, I can distinctly remember
answering, with the confident assurance of seven or
eight, ‘“Zoology suits me best’’—pronouncing the
word, which I had only seen and never heard, as
zoology. By the time I went to school, my opportuni-
ties had increased; but I soon found myself engaged
in the classical and mathematical routine from which
in those days there was little chance of escape. In
due course I went to the University with a classical
scholarship, which necessitated for the time an even
more rigid exclusion of scientific aspirations than
before. [ mention this because 1 wish to pay a tri-
bute of gratitude to the College authorities of that day,
to whose wise policy I owe it that I was eventually
able to fulfil in some measure my desire for natural,
and especially biological, knowledge. After two years
of more or less successful application to the literary
studies of the University, I petitioned to be allowed to
read for the final school in natural science. The
petition was granted; my scholarship was not taken
away, and was even prolonged to the end of my fifth
year. This I think was an enlightened measure,
remarkable for the time, more than forty years ago,
when it was adopted. I only hope that we have not
in this respect fallen back from the standard of our
predecessors. The avidity with which I took up the
study of elementary chemistry and physics, and the
enthusiasm with which I started on comparative ana-
tomy under the auspices of George Rolleston are
among the most pleasant recollections of my youth.
But from the force of circumstances, though always at
heart a zoologist, 1 have never been in a position to
give myself unreservedly to that department of biology ;
and even now, in what I must call my old age, I fear
I cannot regard myself as much more than a zoologi-
cal amateur. My working hours are largely taken up
with serving tables.

‘What moral do I draw from this brief recital? Not
by any means that I should have been allowed to
escape a grounding' in the elements of a literary edu-
cation, though I think it quite possible that the past,
and even the present, methods of school instruction are
not ideally the best. My experience has led me to
conclude that much of the time spent over the minutize
of Greek and Latin grammar might, in the case of the
average boy, be better employed. But I do not'agree
that a moderate knowledge of the classics, well taught
by a sensible master, is useless from any reasonable
point of view. To those of my hearers who appreciate
Kipling, I would call to mind the vividly truthful
sketch of school life called ‘“Regulus.”” Let them
reflect how the wonderful workmanship of the inspired
and inspiring Ode of Horace, round which the sketch
is written, must have sunk into the mind of the appa-
rently careless and exasperating ‘‘ Beetle,”’ the ‘‘egre-
gious Beetle *> as King calls him, to bear such marvel-
lous fruit in after years. Beetle, as we all know, is
no professional scholar, no classical pedant, but a man
of the world who has not forgotten his Horace, and
upon whose extraordinary literary skill those early
school-tasks must have had, whether consciously or
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not, a dominating influence. How else could he have
written ‘‘ Regulus ’? ‘‘You see,” says King, ‘‘that
some of it sticks.” So it does, if it is only given a
fair chance; and in the skirmish between King the
classical and Hartopp the science master, both right
up to a point and both wrong beyond it, I give on the
whole the palm to King. To revert to my own case.
I do not regret a word of either the Latin or the Greek
that I was obliged to read, nor even the inkling of the
niceties of scholarship to which I got, I hope, a fair
introduction. But I do think that I might have been
allowed to start on scientific work at an earlier period,
and that a good deal of the time spent, say, on Greek
and Latin prose and verse writing, might in my case
have been well spared for other objects.

To generalise what I have been saying. Start teach-
ing your boy or girl on a good wide basis. Nothing
is better for this than the old school subjects of classics,
history, and mathematics, with the addition of natural
science.  In course of time a bent will declare itself.
Encourage this, even at the expense of other studies
desirable in themselves. DBut do not allow any one
subject, however congenial, to usurp the place of a
grounding in those matters which are proper to a
general education, The time for specialising will
come; and when it has arrived do all you can to
remove obstacles, pecuniary and other. Do not hamper
your historian with chemistry or your zoologist with
the differential calculus. If they have a taste for these
things by way of diversion or recreation, well and
good. But let their action be voluntary.

This, however, is not a fitting occasion for pro-
pounding my views on the question of education, and
it is time to turn to the immediate object of my ad-
dress. And here I think I cannot do better than
bring before your notice certain facts which have a
bearing on the subject of insect mimicry; a subject
which for many years past has engaged much of my

attention. The facts on all hands are allowed to be
remarkable. As to their interpretation there is much
diversity of opinion; and indeed, until complete

data are forthcoming, this could scarcely be other-
wise.

In the first place let us glance at a certain assem-
blage of butterflies that inhabits New Guinea with
socme of the adjacent islands. These butterflies, though
belonging to different subfamilies, present a resem-
blance to each other which is too strong to be acci-
dental. Three of them belong to the Pierines, the
group which includes the common white butterflies of
this country; the fourth is a Nymphaline, not widely
removed from our well-known tortoiseshells, red
admiral and peacock. The resemblance on the upper
surface between two of the three Pierines is not especi-
ally noteworthy, inasmuch as they present in common
the ordinary Pierine appearance of a white or nearly
white ground colour with a dark border somewhat
broadened at the apex. But this, an everyday feature
in the Pierines, is almost unknown in the very large
subfamily to which our present Nymphaline belongs.
Still, though sufficiently remarkable to arrest the
attention of anyone familiar with these groups, the
Pierine-like aspect of the upper surface of this Nym-
phaline, which is known as Mynes doryca, would not
by itself have seemed to call for any special explana-
tion. The resemblance would pass as merely an inter-
esting coincidence. But the under surface of the three
Pierines, known respectively as Huphina - abnormis,
Delias ornytion, and Delias irma, presents a striking
combination of colour very unusual in their own
group; and this peculiar character of the under surface
is shared by the Nymphaline Mynes doryca. The
“long arm of coincidence ’” could scarcely reach so far
as this. Whatever might be said about the likeness
seen from above, that the wings beneath should show
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virtually the same unusual pattern in the Mynes as in | four years after the expression of this anticipation, Mr.

the Pierines seems to call for some explanation other
than an appeal to chance or accident. Moreover, with
regard to the Pierines themselves, the two members of
the genus Delias are, of course, fairly closely related;
but the Huphina belongs to an entirely distinct genus,
separated from Delias by many important structural
differences. The two species of Delias perhaps depart
less widely in aspect from their nearest congeners than
does either the Huphina or the Mynes. The under
surface of the Huphina is unexampled in its genus,
but the upper surface is quite ordinary. The Mynes,
as we have seen, stands alone among its nearest rela-
tives not only in the character of its under surface, but
also in the Pierine-like character of its wings above.

We will now turn to another assemblage, which pre-
sents us with the same problem from a somewhat
different point of view. In south-eastern Asia, with
certain of the adjacent islands, is found a genus of
large butterflies, called by Wallace Prioneris from the
saw-like front margin of the forewing in the male.
More than fifty years ago it was remarked by Wallace
that the species of Prioneris in several cases seem to
mimic those of the genus Delias, and that “in all
cases the pairs which resemble.each other inhabit the
same district, and very often are known to come from
the same locality.”” The parallelism is even stronger
than was stated by Wallace, for there is not a single
krown member of the genus Prioneris which does not
resemble a species of Delias, so that Prioneris cannot
really be said to have an aspect of its own. Prioneris
clemanthe and Delias agostina form a pair inhabiting
the Himalayas, Burma, and Further India. In the
same region occur Prioneris thestylis and Delias bella-
donna, the striking similarity of which species, especi-
ally on the underside and in the female, drew the
special attention of Mr. Wallace. A still more remark-
able instance is that of Prioneris sita of southern India
and Cevlon, the likeness of which to the common
Indian Delias eucharis is spoken of by Wallace as
“perfect *7; while Fruhstorfer, a hostile witness, testi-
fies to the fact that the Prioneris always flies in com-
pany with the Delias, and rests just like the latter
with closed wings on the red flowers of the Lantana.
Prioneris hypsipyle of Sumatra and P. autothisbe of
Java are like Delias egialea and D. crithoe of the same
two islands. Here again Fruhstorfer says of Prioneris
autothisbe that it visits the flowers of the Cinchona,
“always in company with the similarly coloured Delias
crithoe.”  Wallace remarked on the close similarity
between Prioneris cornelia of Borneo and Delias
singhapura of the Malay Peninsula; in this case, it
will be noted, the localities, though not far distant
from each other, are not identical. But a Delias form
which was unknown at the date of Wallace’s paper has
since been found in Borneo, and this latter butterfly,
known as D. indistincta, is even more exactly copied
by P. cornelia than is the Delias which first drew Wal-
lace’s attention. Prioneris vollenhovii of Borneo is a
kind of compromise between Delias indistincta and,
on the underside, D. pandemia of the same island, and
it may be added that another Bornean Pierine,
Huphina pactolica, is a good copy of Delias indistincta,
therefore resembling also the Bornean Prioneris cor-
nelia and P. vollenhovii.

The memoir, published in 1867, in which Wallace
remarked on the parallelism between Prioneris and
Delias, contains a noteworthy prediction by the same
author. Speaking of Pieris (now called Huphina) laeta
of Timor, he says that it ‘“‘departs so much from the
style of colouring of its allies and approaches so nearly
to that of Thyca (Delias) belisama of Java, that I
should almost look for an ally of the last species to be
discovered in Timor to serve as its pattern.” Thirty-
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Doherty discovered in Timor an ally of Delias belisama
which at once suggests itself as the model from which
the peculiar and brilliant colouring of Huphina laeta
has been derived. Fruhstorfer, who is by no means
friendly to the theory of mimicry, says of this Delias,
which was named splendida by Lord Rothschild, that
beneath it is ‘‘deceptively like Huphina laeta.” But
here comes in a curious point. The black forewing
with its yellow apex and the orange-yellow hindwing
with its scarlet black-bordered costal streak are present
on the underside of both the Delias and the Huphina;
but the latter butterfly possesses, in addition to these
features, a row of scarlet marginal spots on the hind-
wing which are not to be found on the Delias.. In
spite of this discrepancy, the likeness is sufficiently
striking. But from the same island of Timor, Doherty
sent home another Delias which, besides resembling
D. splendida, possesses a row of scarlet patches in the
corresponding situation to those of H. laeta. In this
latter Delias, however, named dohertyi by Lord Roth-
schild after its discoverer, the brilliant scarlet costal
strealk is completely absent. The Huphina, therefore,
is more like either species of Delias than they are like
each other, forming, as it were, a link between them.
So that, adopting Professor Poulton’s terminology, we
may say that, if this is a case of mimicry, one form
may possess at the same time the aposemes belonging
to two distinct models. I will not now stop to discuss
the bearing of this case on current theories, but will
only remark that, granting mimicry, the whole assem-
blage, D. splendida, H. laeta, D. dohertyi, may be
expected to gain advantage from the blending action
of the intermediate H. laeta. This I think would
happen whether laeta is a ** Batesian *’ or ** Miillerian ”’
mimic, but the gain to the association in the latter
case is certainly the more obvious.

This state of things would be sufficiently curious if
it stood by itself. But it does not stand by itself. In
Lombolk, Sumbawa, and Flores there occurs another
member of the peculiar group of Huphina to which
H. laeta belongs. This butterfly, known as' H.
temena, resembles H. laeta in many respects; possess:
ing on the underside of the hindwing a scarlet costal
strealkk and a row of scarlet marginal spots like those
of that insect. The forewing, however, differs from
that of H. lacta in having its ground-colour not uni-
formly black, but divided between a dark shading to
the veins, a dark submarginal band, and series of pale
streakks and patches in the interspaces between the
veins. The question at once suggests itself : Is there
a relation between H. temena and one or more species
of Delias corresponding to that between H. laeta and
D. splendida and dohertyi? The answer to this ques-
tion is in the affirmative. Delias oraia, together with
Delias sumbawana, both species inhabiting the same
three islands as H. temena, form with it an assemblage
quite ‘comparable with the former triad from Timor.
Further, the points in which H. temena differs from
H. laeta have their counterpart in the distinctions be-
tween D. oraia and D. splendida on the one hand, and
D. sumbawana and D. dohertyi on the other. These
points are chiefly, in the temena assemblage, the less
definitely ~ black-bordered costal streak, the more
strongly-marked black bordering to the submarginal
scarlet “spots, and the diversely-coloured as compared
with the uniformly black forewing of the Timor
insects.

Again, in the island of Bali, Huphina tamar would
seem to combine certain features of two species of
Delias in a similar manner to the cases of laeta and
temena just considered. The underside as a whole is
reminiscent of D. periboea, a member, like D.
dohertyi and D. sumbawana, of the eucharis or hypa-
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rete group of the genus; while the red costal streak
suggests the influence of a representative in Bali of the
belisama group; like D. splendida and D. oraia in the
other islands.

Finally, in the island of Sumba we have another
member of this remarkable group of Huphinas.
Huphina julia, the butterfly referred to, so closely
resembles Delias fasciata of the same island, that even
the sceptical Fruhstorfer is constrained to speak of it
as a ‘‘faithful copy ”” of that insect. But here once
more it is noticeable that one of the most conspicuous
features of the Huphina is absent from the Delias.

This time it is not, as in the case of D. splendida, the

submarginal row of scarlet spots on the underside of
the hindwing, but it is the scarlet costal streak that is
wanting.  Huphina julia was discovered by Mr.
Doherty in the year 1887, and dgscribed in 18g1. It is
interesting, in the light of what is now known of the
butterfly fauna of the Lesser Sunda islands, to read
what Doherty has to say about the mimicry question in
relation to the Delias and Huphina forms that have
just been mentioned. Speaking of H. julia, he says,
‘“If it stood alone, I should certainly suppose it to be
a mimic of some form of Delias hyparete yet undis-
covered in the island. But both H. laeta and H.
temena require to be accounted for in the same way,
and while it is possible that some Timorese Delias may
resemble H. laeta, I feel sure that H. temena can have
no such original. It must then be assumed that this
group is less pressed by its enemies in the Timorian
[slands, and has therefore been able to acquire more
brilliant colours than its allies.”” So far Doherty.

Whatever may be the value of this last hypothesis,
we have just seen that the supposed facts on which
it rests are non-existent, for (1) the ‘‘form of Delias
hyparete as yet undiscovered >’ has actually turned up
in the person of D. fasciata; (2) it is not only possible,
but actually the case, that ‘‘ some Timorese Delias may
resemble F. laeta’; (3) Mr. Doherty ‘‘feels sure that
H. temena can have no such original,”” but Delias
oraia and Delias sumbawana have just the same rela-
tion to Huphina temena as D. splendida and D.
dohertyi to H. laeta. In view of these facts it may be
not rash to suppose that the apparent absence of a
model for the red costal streak of H. julia may here-
after be accounted for.

Of the three instances of possible mimetic association
which have now been mentioned, I think that only
one, viz. the first, has previously been treated in
detail. The numbers of cases more or less similar to
these three might be very largely extended, but for
our present purpose it will be sufficient to confine our
attention to those already given. It is probable that to
some minds the facts adduced are simply' curious coin-
cidences, needing no explanation; but it can scarcely
be wrong to suppose that to most students of nature
the observed phenomena do call for some attempt at
interpretation; and on a review of the evidence it
seems clear that the geographical element must enter
largely into any éxplanation that may be offered. On
‘the whole, it is certainly the case that the forms which
are supposed to be related by mimicry do inhabit the
same localities ; the continental Prioneris, for example,
is like the continental Delias, and the island Prioneris
recalls the island, not the continental, Delias. More-
over, we find the differences between the Delias of
Timor. of Sumbawa and Sumba reflected in the asso-
ciated Huphinas of the same islands. If it be granted
‘that the geographical element is a factor, it is natural
to inguire how it works.

It is no doubt true that external geographical con-
ditions are occasionally capable of producing, whether
directly or indirectly, a community of aspect in the
animals or plants exposed to their influence. The pre-
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valence of a sandy coloration in the mammals and
birds of a desert, and of whiteness in the inhabitants
of the arctic snow-fields, the spiny character so often
assumed by the plants of arid regions, and the general
dwarfing of the vegetation that grows close to the
sea, may be given in illustration. At first sight these
phenomena may seem to be of the nature of direct
effects of the environment; quite’, possibly some of
them are so, but I think few observers would deny
that they are at least largely adaptive, being used
for purposes of aggression or defence. Still, even if
we allow the direct effect of the environment, as per-
haps we may do especially in the case of the plants,
can we frame any hypothesis of the action of geo-
graphical conditions which shall lead directly to the
assumption of a common pattern in the case of the
three or four butterflies from New Guinea? I confess
that I am quite unable to do so. If the climate, or the
soil, or any other geographical condition in New
Guinea is capable of directly inducing so remarkable a
combination of colour as we see in these Pierines and
Nymphalines, why does it not affect other organisms
in a similar way? Why do not other Pierines, for
instance, closely related to ornytion and abnormis,
share in the same coloration? And considering the
characteristic aspect of the underside, which is sup-
posed to be called into being by some unexplained con-
dition peculiar to New Guinea, we may well ask, Why
should its most conspicuous features belong in the one
case to the forewing and in the other to the hindwing,
and vice versa, the general effect being the same?

Fruhstorfer, we may note, does not feel these diffi-
culties. ‘‘Many Pierids,”” he says, ‘ present typical
examples of that resemblance to other butterflies which
has been named mimicry. The origin of this resem-
blance, however, is now explained by the supposition
that the mimics were modified by the same (as yet
unknown) influences under which the colouring of the
models, mostly Danaids, developed.” 1T think it will
be generally agreed that this reference to ‘‘unknown
influences ’* is no explanation at all.

It is necessary to take into account the fact that the
resemblances of which we are speaking are independent
of structural differences, being, in fact, merely super-
ficial. This is a point which is capable of much wider
demonstration than I am giving it to-day. But even
from the instances now before us I think there cannot
be much difficulty in coming to the conclusion that
the resemblances are an appeal to vision. They are
meant to be seen, though by whom and for what
purpose may be open to question. Speculations as to
recognition and sexual attraction may, I think, in
these cases be put out of court; but there remains
the theory of warning colours assumed in reference to
the attacks of vertebrate enemies. From the fact
that the most striking and most conspicuous of these
common aposemes or danger-signals belong to the
under surface—that is to say, the part chiefly exposed
to view during rest—it may be inferred that the enemies
to be guarded against are mainly those that attack
butterflies, not on the wing, but when settled in repose.
Both birds and monkeys are known to feed on butter-
flies, and there is a good deal of evidence as to their
preference for one kind of food over another. T will
not stop to give details, but anyone who wishes to
study the evidence may be referred especially to the
memoirs of Dr. G. A. K. Marshall, Mr. C. F. M.
Swvnnerton, and Capt. G. D. H. Carpenter.

If the warning-colour interpretation of these resem-
blances be the true one, we see at once why they are
so largely independent of structure and affinity. Being
meant to catch the eve, they ride rough-shod, so to
speal, over inconspicuous features, such as venation;
rnor do they respect more than the nature of things
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obliges them to do the ties of blood-relationship. Then,
again, it is obvious why they occur in the same and
not in widely different localities; in some instances, as
we have seen, their bearers actually flying in company
and frequenting the same flowers; for the common
aspect, supposing it to be in any sense protective,
would only take effect when the sharers in it were
exposed to the attacks of the same body of enemies;
that is to say, when they inhabited the same locality.
And this would be equally true, whether the warning
colours are shared between distasteful forms, or
whether they are deceptively adopted by forms unpro-
tected by inedibility ; whether, in Prof. Poulton’s terms,
they are synaposematic or pseudaposematic. I do not
enlarge upon this part of the question, or upon the
theories which are known under the names of Bates
and Miiller respectively, because these theories have
been fully dealt with elsewhere, and I think I may
assume that they are familiar to the greater part of
my hearers. But that mistaken ideas as to what is
really meant by protection and mimicry still prevail in
some quarters, is evident from certain remarks of
Fruhstorfer in dealing with the genus Prioneris which
we have just been discussing. ‘‘Wallace,”” he says,
‘“‘regards the ‘rarer’ Prioneris as a mimetic form of
the ‘commoner’ Delias. But I cannot accept his
view, since mimicry among the in all respects harmless
Pierids appears no sort of protection, and, properly
speaking, the smooth-margined Delias should rather
copy the armed Prioneris if there is assumed to be
mimicry at all.”” If.anyone has no better knowledge
than this of what is meant by the theory of mimicry,
it is not wonderful that he should consider the subject
unworthy of serious attention.

The warning-colour theory, then, gives a rational
explanation both of the superficial character of the
resemblances and of the geographical factor in their
occurrence. But it obviously involves the reality of
natural selection; and it is here that some are dis-
posed to part company with the upholders of the
theory. I have already referred to the fact that much
positive evidence now exists both that butterflies are
eaten and that preferences on the part of their enemies
exist between one kind and another. I will only
remark in passing that the objector on this score
sometimes adopts an attitude which is scarcely
reasonable, and, perhaps, on that very account is
somewhat hard to combat. The kind of objector that
I mean begins by saying that the destruction of
butterflies by birds and other enemies is not sufficient
to give play for the operation of selection. You beg
his pardon, and produce evidence of considerable
butterfly destruction. To which he replies, ‘‘ Oh, they
are eaten, are they? T thought you said they were
protected.”” This is a good dilemma, but the dilemma
is notoriously an unconvincing form of argument. Tf
a reply be calied for, it may be given like this:
“Butterflies are either preved upon or thev are not.
If they are, an opening is given for selection; if
they are not, it shows the existence of some form
of protection.” The essence of the matter is that
both the likes and dislikes of insectivorous animals,
and the means of protection enjoved by their prey,
are not absolute, but relative. A bird that will reject
an insect in some circumstances will capture it
in some others; it will, for instance, avoid
insect A if it can get insect B, but will feed on A
if nothing else is to be had; and it is probable that
scarcely any insect is entirely proof against the attack
of every kind of enemy. The relative nature of pro-
tection is readily admitted when the question is not
one of mimicry or of warning colours, but of pro-
tective resemblance to inanimate objects. All degrees
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of disguise, from the rudimentary to the almost per-
fect, are employed; the lower degrees are allowed
to be of some service, and, on the other hand, a dis-
guise that is almost completely deceptive may at
times be penetrated. This consideration applies also
to the objection that the first beginnings of mimetic
assimilation can have no selective value. 1f the
rough resemblance to an inanimate object affords
some amount of protection, though that amount may
be relatively small, why should not the same apply
to the first suggestion on the part of a mimic of
an approach to the aposeme or warning colour of
its model? The position that neither kind of assimila-
tion is of service is intelligible, though not common
but there is no reason why benefit should be affirmed
in the one case and denied in the other. There are
further considerations which tend to deprive this
latter criticism of force; the fact, for instance, that
a resemblance to one form may serve as a stepping-
stone for a likeness to another; or, again, the exist-
ence of clusters, as they may be called, of forms
varving in affinity, but embodying a transition by
easy stages from one extreme to another. In a case
of this sort the objection that may be felt as to two
terms in the series arbitrarily or accidentally picked
out is seen to be groundless when the whole
assemblage is taken together.

Much attention has lately been given to the fact
that of individual variations some are transmissible
by heredity and some are not; under the latter head-
ing would generally fall somatic modifications directiy-
induced upon the individual by conditions of environ-
ment. Whether any other kind of variation belongs
to the same category need not for the present pur-
pose come into discussion. But with regard to the
undoubtedly transmissible variations, or mutations if
we like to call them so. there is, I think, a fairly
general consensus of opinion that thev need not neces-
sarily be large in amount. A complete gradation, im
fact, appears to exist between a departure from type
so slight as to be scarcely noticeable, and one so
striking as to rank as a sport or a monstrosity. And
we know now that where the Mendelian relation
exists between two forms, no amount of inter—
breeding will abolish either type; intermediates, when
formed, are not permanent, and if one tvpe is to
prevail over the other, it must be by means of selec-
tion, either natural or artificial.

In view of all these considerations, T venture to
think that there is no reason to dispute the influence
of natural selection in the production of these remark-
able resemblances. Other interpretations may .no
doubt be given, but theyv involve the ignoring of some
one or more of the facts. It mayv fairly be claimed
that the theories of Wallace, Bates, and Miiller,
depending as they do on a basis of both observation
and experiment, come necarer to accounting for the
facts than anv other explanation vet offered. Tt will,
of course, alwavs be possible to deny that any ex-
planation is attainable. or to assert that we ought to:
be satisfied with the facts as we find them without
attempting to unravel their causes. But such an
attitude of mind is not scientific, and if carried into
other matters would tend to deprive the study of
Nature of what, to most of us, is its principal charm.
It is aquite true that before the validity of any
generalisation is accepted as finally and absolutely
established, every cpportunity should be taken of
deductive verification. This has been fully recog-
nised by the supporters of the theorv of mimicry,
and much has been done to test in this manner the
various conclusions on which the theorv rests. The
verification is not complete, and perhaps never will



126

NATURE

[OcTOBER 9, I9I9

be, but every successive step increases the probability
of its truth; and probability, as Bishop Butler
taught, is the guide of life. Meantime it is, one
may say, the positive duty of everyone who has the
opportunity, to fill up, so far as is in his power, the
gaps that still exist in the chain of evidence. Here
is an especially promising field for naturalists resident
in tropical regions.

Before concluding this address there are two points
on which I should like to lay some special emphasis.
One is the undesirability—I had almost said folly—
of undervaluing any source of information or any
particular department of study which does not come
within the personal purview of the critic or com-
mentator. “‘I hold,” says Quiller-Couch, * there is
no surer sign of intellectual ill-breeding than to spealk,
even to feel, slightingly of any knowledge oneself does
not happen to possess.” This is a temptation to
which many of us are liable; and falls, 1 fear, are
frequent. It was a matter of sincere regret to me
to find one of my most valued scientific friends
speaking publicly of the Odes of Horace as a subject
comparatively devoid of interest. I can only confess
my utter inability to sympathise with my friend’s
point of view. If he had merely said, *‘ Excellent as
those works may be, 1 have other things to do than
to attend to them,” I could approve; but that is a
different matter. The failing that I speak of is,
unfortunately, by no means unknown among scientific
men, and is perhaps rather specially prevalent when
such subjects as those of my present address are in
question. I can recall a very eminent man of science,
no longer living, speaking with scarcely veiled scorn
of those who occupied themselves with * butterflies in
cases.” This was in a presidential address to a
section of this association. If so little respect is
paid by a leader of science to work done in another
part of the field, it is perhaps not to be wondered at
that one of his Majesty’s judges should speak of
the formation of a great collection of butterflies—a
most valuable asset for bionomic research—as the
‘ gratification of an infantile taste.”” This or that
collector may be an unscicntific person, but it would
be easy to show that the study of insects in general,
and -of butterflies in particular, is one of the most
efficient of the instruments in our hands for arriving
at a solution of fundamental problems in biology.

My second and final point is this: 1 have not
hesitated to affirm my conviction of the impertance
in evolution of the Darwinian doctrine of natural
selection. This necessarily carries with it a belief
in the existence and general prevalence of adaptation.
I am willing to admit that at times too much exuber-
ance may have been shown in the pursuit of what
Aubrey Moore called * the new teleology.”” ‘ Men of
science,’’ it has been said, ‘‘like voung colts in a
fresh pasture, are apt to be exhilarated on being
turned into a new field of inquiry; to go off at a
hand-gallop, in total disregard of hedges and ditches,
to lose sight of the real limitation of their inquiries,
and to forget the extreme imperfection of what is
really known.’” This is not the utterance of some
cold ‘outside critic, but of a great exponent of scientific
method—nc other than Huxley himself. Tt may be
true of some of the wilder speculations of Huxley’s
date. I am by no means sure that there is not truth
in it as applied to some of the developments of a
later time. But however wide of the mark our sug-
gested explanations and hypotheses may be, the net
result of all our inquiries, after the gradual pruning
away of excrescences and superfluities, will be a real
advance into the realms of the unknown. We may
feel perfectly assured that the objections so far
brought against our own interpretations are null and
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void, but we may yet have to give way in the light
of further knowledge. ‘‘Let us not smile too soon at
the pranks of Puck among the critics; it is more
prudent to move apart and feel gently whether that
sleek nose with fair large ears may not have been
slipped upon our own shoulders.”*

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

BristoL.—Under the will of the late Dr. Joseph
Wiglesworth, whose interest in bird life is widely
known, his ornithological library passes by bequest
to the University.  This library of more than 1000
volumes, including finely-bound copies of the works of
Gould, Seebohm, Dresser, Lilford, Levaillant, and other
leading authorities, is probably one of the best in the
kingdom. It will be housed in a separate room in the
new University buildings, and will be kept up to date.
Dr. Wiglesworth gave the residue of his estate to the
University after his widow’s death for the furnishing
and maintenance of this special library. The advan-
tage to a university of facilities for prosecuting specific
lines of research can scarcely be overestimated.
Situate, as is Bristol, in a district rich in birds, it is
to be hoped that the studies to which Dr. Wiglesworth
devoted so large a portion of the little leisure obtain-
able in a busy and fruitful life will be stimulated by
a bequest which will serve to keep his own work in
remembrance.

CamBrIDGE.—Dr. A. E. Shipley, Master of Christ’s
College, has resigned the office of Vice-Chancellor
and been succeeded by Dr. Peter Giles, Master of
Emmanuel.  During his period of office Dr. Shipley
devoted himself consistently to progressive measures,
and was most active in furthering schemes of scientific
importance. He has had two years of very strenuous
work under abnormal conditions, and members of the
University are grateful to him for the devoted atten-
tion he has given to all matters affecting their best
interests.

Grascow.—During the summer an unusually large
number of university lecturers have been promoted to
professorial chairs at Glasgow and elsewhere. Prof.
Henderson, formerly assistant, and lately professor,
at the affiliated Royal Technical College, has been
appointed to the Regius chair of chemistry in the
University; Dr. T. S. Patterson, Waltonian’ lecturer,
to the Gardiner chair of organic chemistry; Dr. E. P.
Cathcart, formerly Grieve lecturer, to the Gardiner
chair of physiological chemistry; Dr. C. Browning,
formerly lecturer in clinical pathology, to the Gardiner
chair of bacteriology; and two other lecturers in the
arts faculty have also been promoted to chairs in the
University.

The Queen’s University of Belfast has elected Dr.
A. W. Stewart, lecturer in physical chemistry at Glas-
gow, to its chair of chemistry, and Dr. T. Walmsley,
lecturer in embryvology at Glasgow, to its chair of

anatomy. Dundee University College (St. Andrews)
has appointed Dr. F. ]J. Charteris, lecturer in

pharmacy at Glasgow, to its chair of materia medica,
and Dr. J. F. Gemmill, research fellow and formerly
lecturer in embryologv at Glasgow, to its chair of
natural history. Dr. Shaw Dunn, lecturer in clinical
pathologv at Glasgow, has been appointed professor
of pathology in the Universitv of Birmingham. Dr.
W. E. Agar, lecturer in zoologv and heredity at Glas-
gow, has been appointed professor of biologv in the
University of Melbourne. Dr. Leonard Findlav, Gow
lecturer in medical diseases of children, has also been

1 Dowden.
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appointed Director of Child Welfare to the Inter-
national Red Cross organisation at Geneva. Three
lecturers in the departments of economics, history,
and modern languages have received professorial ap-
pointments in other universities.

LoNpON.—A course of lectures on ‘“A General
Survey of the Globe and its Atmosphere,’ with prac-
tical work, will be given at the Meteorological Office,
South Kensington, by Sir Napier Shaw, reader in
meteorology in the University, on Fridays at 3 p.m.
during the second term, beginning on January 23
next. The informal meetings at the Meteorological
Office for the discussion of important contributions
to current meteorology in Colonial or foreign journals
will be resumed at 5 p.m. on Monday, November 3,
1919, and ‘will be continued on alternate Mondays
until March 22, 1920, with the exception of Decem-

ber 29. Students wishing to attend should com-
municate with the Reader at the Meteorological
Office. The lectures are addressed to advanced

students of the University and to others interested in
the subject. Admission is free by ticket, obtainable
on application at the Meteorological Office.

The academic teaching of military science as
a subject of curricula for degrees of the University
is to be resumed in the session now opening. Some
years before the war military science was introduced
“as an optional subject for the Intermediate and Final
Courses for the B.A. and B.Sc. degrees. The sylla-
buses have recently been revised by the Senate in_the
light of experience gained during the war, and it is
expected that, in view of the large number of students
who have gained practical military experience during
the war, the subject will attract an increased number
of students. The subject can be studied in the Uni-
versity both as a branch of. general education and, in
the case of candidates for University commissions in
the Regular Army, as a preparation for their profes-
sion. Both classes of student will be able to obtain
practical military training in the University Contingent
of the Officers Trammrf Corps. The post-war condi-
tions under which commissions in the Regular Army
may be obtained by University candidates have not
vet been published.

SuerriELD.—Prof. J. O. Arnold, who recently
resigned his position as professor of metallurgy and
dean of the faculty of metallurgy in the Umverelt\
of Sheffield, has been in failing health for some time,
and, much to the regret of the University authorities,
he has found himself unable to continue his work.
Prof. Arnold was appointed in 188 professor of metal-
lurgy in succession to the late Prof. W. H. Green-
wood at the technical department of the Firth Col-
lege, which afterwards became a constituent part of
University College, Sheffield, and later of the Uni-
versity of Sheffield. The applied science department
of the University has kept pace with the applications
of science to the steel industry, and taken a pro-
minent part not only in the supply of trained men to
these industries, but also in producing in rapid succes-
sion a number of valued contributions to the science
of metallurgy. Prof. Arnold himself has been an
active contributor for many vears of valuable papers
and researches carried out in the laboratories of his
department. In 1912 he was elected a fellow of the
Royal Society, and in 1916 a member of the council
of the Iron and Steel Institute. He lectured before
the British Association during its visit to South Africa
in 1905, and he became the first dean of the faculty
of metallurgy recently established in the Universitv.
His colleagues and friends wish him renewed health
and vigour, which thev trust may come to him
now that he has allowed himself to relinquish some

No. 2606, VOL. 104 ]

of the strenuous duties which he has, performed so
successfully for many years.

Dr. Epwarp Hixprg, Kingsley lecturer and Bye
fellow of Magdalene College, Cambridge, and assis-
tant to the Quick professor of biology, has been elected
to the chair of biology in the Schcol of Medicine,
Cairo, Egypt.

Dr. R. H. A. PrimMER, reader in physiological
chemistry, University College, London, has been ap-
pointed as head of the biochemical department of
Craibstone Animal Nutrition Research Institute, which
is under the direction of Aberdeen University and the
North of Scotland College of Agriculture.

Mgr. J. R. TavLor has been appointed to the
newly-created post of director of humanistic studies
in the Huddersfield Technical College. Mr. Taylor is
a graduate of the University of Edinburgh, and for
several years past has occupied the position of lecturer
to University tutorial classes under the University of
Leeds.

NEws has just reached us of munificent bequests
made to educational institutions in the Commonwealth
of Australia by the late Sir Samuel McCaughey.
Bequests made to the Sydney University, the Bris-
bane University, soldiers and their dependents, and
the Presbyterian Church in New South Wales and
Queensland are proportions of the residue of the
estate, and the amounts are, therefore, contingent
upon the sum realised by the estate. The estimated
value of the estate is 1,750,000l., and it is believed
that, after certain legacies, amounting to about
230,000l., and the other specific bequests are provided
for, the residue of the estate will amount to 1,394,000l.
Among the specific and the residuary bequests based
on this estimate for educational, religious, and charit-
able purposes, the following are mentioned in the
Sydney  Morning  Herald :—Sydney  University,
465,000l.; Brisbane University, 232,000l.; Scots Col-
lege, S\dnev 20,000l.; Sydnev Grammar School,
10, 5,000l ; ; North S\dnev Church of England Grammar
School, 10,000l ; Cranbrook Church of England
Grammar School, Io.oool. ; Newington College, 10,000l ;
and King’s School, Parramatta, 10,000l. The university
bequests are unconditional. The gift to the University
of Queensland (Brishane) will enable that institution to
do what it has always wanted to do, and never had
the chance of domrf: become a university, and more
than a place for imparting a certain amount of
(chiefly) technical instruction. The political world is
rather a troubled one, and the type of Labour Party
in power has not taken much interest in higher educa-

tion. So the University has been Ll'llﬂl')ed for funds,
and unable to get much past its initial stage. With
the gift to Sy dne\ it is hoped that in a few vears’ time

this institution will be a far bigger force for good than
it now is. State education policy has brought secon-
dary education to the people, with the natural result
that the University is thronged, and that the build-
ings have been taxed to the limit of their capacity,
the staff, especially on the scientific side, being far
too heavily burdened. Now there is a prospect of an
end to that condition of affairs, and, as the State will
doubtless add to the buildings, the new revenues can
go to strengthen the staff “and bring in a number
of leading men. A great increase in the graduate
travelling scholarships is also desired, so that more
of the best men of the University mayv spend some
vears in England and elsewhere. It is hoped that
Cambridge will soon allow a Svdnev B.Sc. to enter
for the Tripos without making him pass the Little-go.
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SOCIETIES ‘AND "ACADEMIES.
Paris.

Academy of Sciences, "September 15.—M. Léon
Guignard in the chair.—E. Goursat: Remarks on a
problem of vectorial geometry.—H. Le Chatelier and
B. Bogitch: Refractory properties of aluminous
materials. .In. spite of the high melting point of
alumina, it has proved in practice to be an unsatis-
factory refractory material. Measurements of the
resistance to crushing at varying temperatures of
alumina bricks, made up in different ways, are given,

rand it is shown that all become plastic at tempera-

tures between 1200° C. and 1500° C. This explains
their failure in steel furnaces, where the temperature
exceeds 1600° C. In special types of laboratory fur-
nace, where the material is not required to bear
pressure, alumina can be used with advantage, and
details are given of the method of building such a

furnace capable of sustaining a temperature of
1600° C.—H. Le Chatelier: The development of
scientific research in the United States.-—A. Foch:

Concerning the period of water-mains with a unique
characteristic, furnished with an air-chamber.—I..
Picart and F. Courty : Observations of the Metcalf and
Borrelly comets- made at the Bordeaux Observatory
(38-cm. equatorial). Details of observations made on
August 23 (Metcalf), August 31, and September 1
and 4 (Borrelly).—I.. Picart and F. Courty: Further
observations on these two comets. Measurements are
given for September- 3, o9, 10, and 11.—H. Vander-
linden : Elements of the comet 1919c (Borrelly).—L.

* Guillet, J. Durand, and ]. Galibourg : Contribution to

the study of the tempering of certain aluminium
alloys. The alloys studied were of the duralumin type,
containing about 3-7 per cent. of copper, 0-6 per cent.
of manganese, o-25 per cent. of zinc, and o043 per
cent. of magnesium. The breaking strain, elastic
limit, and hardness all increase with the time after
tempering, a remarkable property shown by this alloy
alone. The hardness was measured at varving inter-
vals of time after tempering at temperatures of 300° C.,
400° C., 450° C., and 500° C., and the transformation
point found to lie between 400° C. and 430° C. The
increase of hardness with time was only shown when
the tempering temperature was above 400° C.—A.

Carpentier :  The fructifications of Sphenodteris
herbacea.—I.. Daniel : The stability and heredity of
the Crategomespilus and the Pirocvdonia.—V.

Galippe : The resistance of living intra-cellular agents
to the action of certain chemical substances. The
microzvmas of tissues are not destoved by glycerol,

alcohol, chloroform. or bv lapse of time.—M
Herlant : New  researches on the inhibiting action

exercised by the sperm of the. mollusc on the fecunda-
tion of the egg of the sea-urchin.

BOOKS - RECEIVED.

Cattle and the Future of Beef-Production in Eng-

land. By K. J. J. Mackenzie. Pp. xi+168. (Cam-
bridge : At the University Press.) #s. 6d. net.

Unexplored” New * Guinea. By W. N. Beéaver.
Pp. 320.. (London: Seeley, Service, and Co., Ltd.)
25s. net.

Spitsbersen. By Dr. R. N. Rudmose Brown.
Pp. 319.. (London : Seeley, Service, and Co., Ltd.)
25s. net.

Modern Engineering = Workshop  Practice. By
H. Thompson. Pp. xi+328. (London: C. Griftin

net.

and Co., Ltd.) os.

Catalysis in Theorv and Practice. By Dr. E. K.
Rideal - and Prof. H. S. Taylor. Pp. xv+496.
(London : Macmillan and’ Co., Ltd.) 17s. net.
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Submarines and Sea Power. By C. Domville-Fife.
Pp. viii+250. (London: G. Bell and Sons, Ltd.}
10s. 6d. net.

An Introduction to General Physiology, with Prac-
tical Exercises. By Prof. W. M. Bayliss. Pp. xv+
238. (London: Longmans and Co.) 7s. 6d. net.

Text-book on Wireless Telegraphy. By Prof. R.

Stanley.. New edition in 2 vols. Vol. i. ~Pp. xiii+
471. Vol. ii. "Pp. ix+357. (London: Longmans and
Co.) 135s. net each vol.

A Practical Handbook of British Birds. Part 4.
Pp. 209-272+3 plates. (London : Witherby and Co.,
September 26, 1919.) 4s. net.

DIARY OF SOCIETIES.

TUESDAY, OCTOBER 14.

ROVAL ANTHROPOLOGICAL INSTITUTE, at 8 rs.—Lieut. E. W. Pearson
Chinnery : Initiation Ceremonies of the Mambare and Kumusi Divisions,
British New Guinea.

THURSDAY, OCTOBER 16.

THE INSTITUTION OF MINING AND METALLURGY, at 5.30.—C. M. Harris ©
Prospecting for Go!d and Other Ores in Western Australia.— F. Danvers
Power: Coral Island Phosphates in the Making. 1

OrpricaL Sociery, at 7.30.—J. W. French: The Unaided Eye, II.—
Chas. W. Gamble : Projection Screens.

TUESDAY, OCTOBER 21. 3

Z00LOGICAL SOCIETY, at 5.30.—E. G. Boulenger: Report on Research

Experiments on Methods of Rat Destruction at the Zoological Socicty's

Gardens.—Dr. A. Smith Woodward. Prof. F. Wood Jones, Prof. J. P.

Hill, Prof. A. Keith, Mr. R. 1. Pocock, Prof. G. Elliot Smith, and
Others : Discussion on the Zoological Position and Affinities of Tarsius.
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Tables of Refractive Indices
‘ Vol. 1.

ESSENTIAL "OILS

Compiled by R. KANTHACK. Edited by J. N. GOLDSMITH, Ph.D., M.Sc.. F.I.C.

Contains over 1500 measurements of over 500 oils, selected
from the original sources, and carefully checked.

Price 15/- net.

Specimen pages sent post free on application.

In the press. Vol. II. OILS, FATS, and WAXES. Other volumes to follow.
Published by

ADAM HILGER, Ltd.,
752 Camden Road, London, N.W.1

Telephone Numbers: NORTH 1677-8. Telegraphic Address: *‘SPHERICITY, PHONE, LONDON,"

Bausch"|omb »
MIGROSGOPES

WITH SAFETY SIDE FINE ADJUSTMENT.

OBJECTIVES.

Catalogue | : EvEe- ABBE
z QOil Im- 3 1l NOSEPIECES. PRICE.
No. i Dry. mersion, | PIECES. CONDENSER.

4 s -d
FS I 16 mm 4 mm — gr5Xi | — — |10 0 O
FS 2 16 mm 4 mm — 7°5X Circular Double —_ I Adr 20
FS 3 16 mm 4 mm —_ 5X 10X — —_ | 10 8 6
FS 4 16 mm 4 mm — 5X 10X | Circular Double —_ 11 10 3
FFS 6 16 mm 4 mm — 5X 10X o ) 1’20 N.A. 16 3 '8
FFS 8 |166mm 4mm |19 mm |[5X 10X | Circular Triple 1’20 N.A. 22 18 6
FFS 10 16 mm 4 mm ;]q mm. | 5X 10X = 5 | 120 N.A. 29 38 6

‘luorite | |

NEW ATTACHABLE MECHANICAL STAGE, No. 2116, £4 16 0

NEW 1/12 INCH OIL IMMERSION OBJECTIVE, F'“°gis P33t™ £13 11 0

We have sold over 136,000 Mieroscopes, which are in use all over the World.

Catalogue *“ Ar” (Microscopes and Accessories jor all vequirements) on application.

CENTRIFUGES " 7S 80% eHE™ "Bausen & Lomb New

DOUBLE SPEED, complete with Hzmatokrit, Automatic Blood Pipette, two Sputum Tubes, in addition to two-arm Sedimentation Attachment, with
one Graduated and one Ungraduated 1'ube, £2 10s. 0d. SINGLE SPEED, with Sedimentation Attachment and two Tubes, £1 17s. 6d.
Descriptive List ‘“Zh1" (Centrifuges) on application. — All above are List Prices and subject to 5§ % War Advance.

O Also MICROTOMES, PHOTOMICROGRAPHIC and DRAWING APPARATUS, PROJECTION APPARATUS, &c.

{ DELIVERY SUBJECT TO WAR CONDITIONS.

% . Contractors to British, Indian, Colonial and Foreign Govts.
/S h L O (: L Agents for Bausch & Lomb Optical Cc., of Rochester, N.Y., U.S.A.
N BausC & omb ptlcal 0' t $ 37-38 HATTON GARDEN, LONDON, E.C.1

TRADE MARK OUR INSTRUMENTS MAY BE OBTAINED THROUGH ALL DEALERS.
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SECOND-HAND MICROSCOPES.

LEITZ Stand, %, 4, 1% oil imm. objectives, triple nosepiece, 2
eyepieces, centringstage, Abbe&iris,nocase £27 10 0
SWIFT Paragon Binocular, one pair of eyepieces, I-in.
and -in. objectives, large bull’s-eye condenser, racking
and centring substage, spot lens 00
SWIFT Student, double nosepiece, 1-in. Swift and }-in.
Zeiss obJectwes eyepiece £9 90
BECK Star, spiral fitting to Abbe condenser with. iris,
% and } objectives, 2 eyepieces £815 0
CROUCH Student, &  objectives, 2 eyepieces £8 15 0
BECK Star, 1-in. and }-in objectives, eyepiece £4 17 6
LEITZ, {; oil imm., £8 17 6. WATSON, {; oil
imm., £7 15 0. P. & L., { oil imm., apo.,
£8 17 6. BECK, +; oil imm. £510 0

CLARKSON’S, 338 High Holborn, London, W.C.1.
(Opposite Gray's Inn Road.)

OLD PLATINUM, GOLD

Dental Alloy, Scrap, &c.,
Purchased For Cash or Valued,

SPINK & SON, Ltd.,

17 & 18 PIOGADTI_LLV, LONDON, W. 1.
1772.

Fine Jewels or Plate also purchased or valued.

We supply Collections, Specimens; and Bulk

MNMEIINERALS

for Collectors, Students, Science Teachers,
Technical Schools and Colleges, Chemical Analysis,
Chemists, and Wireless Telegraphy.

REFERENCE SETS FOR PROSPECTORS, TRAVELLERS, AND
MINING ENGINEERS.

A large Stock of Choice Specimens for Selection.
ALSO BOOKS ON MINERALOGY AND MINING.
CATALOGUES POST FREE.

RUSSELL & SHAW,
88 GT. JAMES STREET, BEDFORD ROW, HOLBORN, W.C. 1

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 ; Hormlphora (preserved) ; Leptoplana ; Lineus, Amphiporus,
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 & DONGASTER,

Naturalists and Manufacturers of

CABINETS AND APPARATUS

FOR COLLECTORS OF INSECTS, BIRDS' EG@S AND SKINS,
MINERALS, PLANTS, &ec.
N.B.—For excellence and superiority of Cabinets .and Apparatus,
references are permitted to distinguished patrons, Museums, Colleges, &c.

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 Publieations (New and Seeond-hand) on Inseets,
Birds® Eggs, &e., supplied.

86 STRAND, LONDON, W.C.2.

(Five Doors from Charing Cross.)
FULL OATALOGUE POST FREE

estab) STEVENS’ AUGTION ROOMS (1760

A SALE by AUCTION is held EVERY FRIDAY, at 12.30, which
affords first-class opportunities for the disposal or purchase of
SCIENTIFIC, OPTICAL, and ELECTRICAL APPARATUS,
Microscopes and Accessories, Telescopes, Surveying Instruments, Photo-
graphic_Cameras and Lenses, Cinematographs and Films, Lanterns and
Slides, L/athes and Tools, Books and Miscellaneous Property.

Frequent Sales of Natural History and Ethnological Specimens,
Curiosities, etc., are also held.

Catalogues and terms for selling will be forwarded on app]\catlon to Mr.
J. C. STEVENS, 38 King Street, Covent Garden, London, W.C. 2,

W. P. THOMPSON,
F.C.S., M.I.Mech.E., C.P.A.

W. P. THOMPSON & CO.,

12 Church Street, LIVERPOOL,
CHARTERED PATENT AGENTS.

H. E. POTTS, J. V. ARMSTRONG,
M.Sc., Hon. Chem., C.P.A. MIT.IL, 2 C.PAL

GLASS BLOWING

ALL KINDS OF SCIENTIFIC AND EXPERIMENTAL GLASS
BLOWING carried out quickly and correctly from rough sketeh
at Moderate Charges.

ANY FORM OF GLASS APPARATUS REPAIRED,
DEMONSTRATIONS given here. cr at Colleges, &c.

G. C. DYMOND,
M.I.Mech.E., C.P.A.

'ON GARDEYN. LON
H. HELM, 66 MAT O 8 B2 Hotborn, DO

ACTUAL MAKER of 4LL KINDS of X Ray, Geissler and obher
Vacuum Tubes, Mercury Puanps,/Kigh Frequency Electrodes, &e.
st free.

JAMES R. GREGORY & Co.
Are open to purchase fine
Crystallised Minerals
Address : 139 Fulham Road, South Kensington, 8.W. 3.

Telephone : Telegrams :

WESTERN 2841. ‘“ METEORITES, LONDON.”

Cloth Cases for binding ‘‘ Nature’ are issued at

NOTICE.—Advertisements and business letters for ‘‘ Nature”

should be addressed to the Publishers;

Editorial Communications to the Editor, Tﬁe telegraphic address of * Nature’ is ‘‘Phusis,” London.
Telephone—Gerrard, 8830.
REVISED RATES FOR SUBSCRIPTIONS TO ‘“NATURE.”
£ s d To all Places Abroad :— £ s 4
Yearly 2 2 0 Yearly 2 ASEY
Halt-yearly (26 Numhers) S Half=yearly (26 Numbers) ekt 2033
Quarterly (13 Numbers)... 0 ll 3 Quarterly (13 Numbers)... 0 12 0

(A charge of 6d... is n.-:ade for changing Scotch and Irish Cheques)

2s. 6d. each, and can be sent post free for 2s. 9d.

A
First Two Lines in Column ... 0 2 6
Per Line after.. 0 0 9
One Sixteenth Page, or Elghth Col. 0 10 0
One Eighth Page, or Quarter Col.... 0 18 6

NET CHARGES FOR

ADVERTISEMENTS.

A s de
One Sixth Page, or One Third Col. 1 3 6
Quarter Page, or Half a Column ... 1 15 0
Half a Page, or a Column B e o 1)
Whole Page 6 60

For the re-direction of rephes to advts. a charge of 6.d per advt. is made.
Cheques and Money Orders should be Crossed and made payable to MACMILLAN & CO., Limited.
OFFICE : ST. MARTIN’S STREET, LONDON,

Ww.C. 2.
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The Surgical Radiographer
of a large London Hospital

reports:

“ Fifteen thousand cases have been done
by Coolidge Tubes since 1916.

One Tube did over 6,000 cases before it
had to be abandoned.

One of the four Tubes is still in use.

Six thousand cases would appear to be a
fair estimate for one Tube.

Formerly we averaged 150 cases to a
Gundelach Tube, which Tube would cost
from £4 to £6.

Roughly speaking, Patients cost us, as
far as Tubes were concerned, two- fifths of
a shilling per head Now, with Coolidge
Tubes, they cost ;1. of a shllllng ”

Once you have used the Coolidge X-Ray Tube you will
never go back to ordinary tubes.

RREAERREARRRERNEAY

Coolidge Tubes are available for immediate delivery from stocks in London. They can
be demonstrated by, and obtained from, the principal dealers in X-ray apparatus.

THE BRITISH THOMSON-HOUSTON CO. LTD,

(Owners of the British Patents),

Branches in

77, Upper Thames Street,
London, E.C. 4.

BRRRRSERRRBRRRNRRRRNnIRY

T

all lar_e towns. T. 116.
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68 CORNHILL,
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ISENTHAL & GO., LTD.

(Department 1)
Denzil Works, Willesden, London, N.W.10.

SPECIAL LABORATORY PATTERNS
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Contractors to the Admiralty, War Office, India
Office, Colonial Ofiice, Postmaster-General, &. l‘

T

One of the reasons for the great popularity of the Versalic {4 inch Oil Immersion
Objective is the number of kind recommendations by Versalic users in every
branch of science.

Its long working distance, its immovable front lens, and the beautifully
clear image that it gives have made it a universal favourite. The definition
is always superb, even when deep eyepieces are used.

Sole Manufacturers :—

W. WATSON & SONS, Ltd., 313 High Holborn, London, W.C. 1.

Price £8 5 0

Accurately Graduated Glass
Laboratory Apparatus.

CYLINDERS,
FLASKS,
PIPETTES,
BURETTES,
! NITROMETERS,
Made by CARBON TUBES, etc.

STANDLEY BELCHER & MASON, Lb,,

Church Street, Birmingham.
Graduating and Glass Blowing -1 LUDGATE HILL, B’HAM. Pure Acid Works—HOOPER STREET, B'HAM.
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