== AW BERLY ILLUSTRATiED JOURNAL OF SCIENCE.

“To the solid ground
Of Nature trusts the mind wh:ch bmlds for aye.- "—W. ORDSWORTH.

No 255"3. VoL. 102]

Registered as a Newspaper at the General Post Oﬁice s

THURSDAY, OCTOBEI\ $181

[PRICE SI);PENCE

e [All ]{lght< Reserved

1918

T

ef =

BALANCES &WEIGHTS

3
0v£ u""’fgt

0 ) ¢
Pr fre

BUY DIRECT FROM

F.E.BECKER & CO.HATTON waLL.
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VITREOSIL

(Pure Fused Silica.)

LABORATORY WARE

Finely Glazed Crucibles, Basins,
Capsules Beakers,
Tubes for Carbon Estimation,
and Heat Treatment of Metals.
Superior to any Porcelain made.

THE THERMAL SYNDICATE, Ltd.,

WALLSEND-ON-TYNE.
28 VICTORIA STREET, S.W.r1.

Graphite-Selenium Cells

FOURNIER D’ALBE’S PATTERN.

Great Stability and High Efficiency.

With a sensitive Se surface of 5 sq. cm. and a voltage 20 the
additional current obtainable at various illuminations (in
metre-candles) is :— ®

At 1 m.c. ... 1 milliamp.
AL 50 1L G 7
At500 , .. .. 2 =

For particulars and prices apply to the SOLE AGENTS :

John J. Griffin & Sons,

Makers of Physical and Electrical Apparatus,

Kemble Street, KINGSWAY,
LONDON, W.C. 2

ACCURATE

AND

RELIABLE
THERMOMETERS.

Send a ‘note of your requirements

to any of our addresses, and we

will offer you the best types we
have in stock.

NEGRETTI & ZAMBRA,
38 HOLBORN VIADUCT, E.C. 1

5 LEADEE\'Cl:l/;LL ST. LONDON. 122 RE‘(‘?’FT:IT ST
€~ Our City Branch is at 5 Leadenhall Street, EC. 3
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NOTICE.

In consequence of the greatly
increased cost of production it
has been found necessary to
raise the price of NATURE to 9d.
The alteration will take effect
beginning with the issue for
October 24, from which date the
Annual . Subscription rates will
.be as follow:—-Inland, £2 .2 .0;
Foreign, £2 . 5 . 9.

ST. MARTIN’S STREET, LONDON, W.C. 2.

BIRKBECK COLLEGE,

BREAMS BUILDINGS, CHANCERY LANE, E.C. 4

COURSES OF STUDY (Day and Evening) for Degrees of the
UNIVERSITY OF LONDON in the

FACULTIES OF SCIENCE & ARTS

(PASS AND HONOURS)
Under RECOGNISED TEACHERS of the University.

B8CIENCE.—Chemistry, Physies, Mathematies (Pure and
Applied), Botany, Zoology, Geology.
ARTS.—Latin, Greek, English, Freneh, German, Italian,

History,. Geography, Logie, Eeonomies, Mathematles (Pure
and Applied).

Evening Courses for the Degrees in Economies and Laws.
Geography Diploma and Matriculation.
POST-GRADUATE AND RESEARCH WORK.

SESSIONAL FEES {Day.‘ Science, £47 10s.; Arts, £10 10s.

Ewvening : Science, Arts, or Economics, £5 58.
Prospectus post free, Calendar 64. (by post 84.), from the Secretary.

INSTITUTE OF CHEMISTRY
OF GREAT BRITAIN AND IRELAND.

FounDED 1877. INCORPORATED BV RovaL CHARTER, 1885.

QUALIFICATIONS FOR PROFESSIONAL CHEMISTS.

The Institute of Chemistry was founded in October, 1877, and incor-
porated by Royal Charter in June, 188s, to provide qualifying diplomas
(F.1.C. and A.I.C.) for professional analytical, consulting, and technological
chemists.

Regulations for the Admission of Students, Associates, and
Fellows, Gratis. Examination Papers—Annual Sets, 6d. each
(by post, 7d.). History of the Institute: 1877-1914, 5s.

ArPOINTMENTS REGISTER.—A Register of Fellows and Associates of the

Institute of Chemistry who are available for appointments is kept at the
Office of the Institute.
. A Register of Chemists ‘whose services are available for Government
industrial work is maintained at the Office of the Institute. This register
is not restricted to Feillows, Associates, and Registered Students of the
Institute.

All communications to be addressed to THE REuGISTRAR, The Institute
of Chemistry, 30 Russell Square, London, W.C. 1.

SALTERS’ INSTITUTE
OF INDUSTRIAL CHEMISTRY.

APPOINTMENT OF DIRECTOR.

THE SALTERS’ COMPANY require a DIRECTOR to take charge
of the SALTERS’ INSTITUTE OF INDUSTRIAL CHEMISTRY,
now being founded to encourage research in Industrial Chemistry and the
training and welfare of students in that trade.

Applicants should possess exceptional qualifications, an intimate know-
ledge of Scientific and Industrial Chemistry, and a capacity for organisation,

A substantial salary will be paid to the Director, who will be ultimately
required to devote his whole time and attention to the affairs of the Institute :
the Company, however, are prepared to consider applications trom those
who may not be able at once to comply with this condition.

Applications, by letter only, should be addressed to the CLERK OF THE
SaLTeERS' CoMmpANy, talters’ Hall, St. Swithin's Lane, London, E.C. 4.

THE UNIVERSITY OF SHEFFIELD.

Vice-Chancellor—W. Ripper, C.H., D.Eng., D.Sc.,
M. Inst.C.E., J.P:

EDGAR ALLEN 'SCHOLARSHIPS.

The following ENTRANCE SCHOLARSHIPS, each of the value of
4100 per annum, and tenable for three years, are offered :—

() TWO SCHOLARSHIPS open to men and women who will not
have completed their twentieth year at the beginning of the
University Session in which they enter the University.

() TWO SCHOLARSHIPS restricted to the ‘““sons of workmen

earning daily or weekly wages, and foremen of workmen and
managers.”’

An EXAMINATION for the above Scholarships will be held in
DECEMBER NEXT, and entries must be sent to the REGISTRAR by
October 31.

Full particulars of these Scholarships may be obtained free from the
undersigned.

W. M. GIBBONS, Registrar.

BOARD OF AGRICULTURE AND
FISHERIES.

The President of the Board of Agriculture and Fisheries is prepared to

consider applications for the post of ASSISTANT BACTERIOLOGIST
(Temporary) on the staff of the Fisheries Division. ‘1 he appnintment will
be for one year in the first instance, and a salary of £505 is attached to the
po:t.
Applications should be submitted to the SECRETARY, Board of Agriculture
and Fisheries, 4, Whitehall Place, London, S.W.1, on or before October 21,
1918, on a form which, together with a memorandum stating the conditions
of appointment, may be obtained on application to the above address.

HENRY G, MAURICE,
Assistant Secretary.

SWANSEA EDUCATION COMMITTEE.

HIGH SCHOOL FOR GIRLS.
Headmistress—Miss E. K. Murrins (Cantab.).
WANTED, for Christmas next, a SCIENCE MISTRESS.

Applicants must hold an Honours Degree or its equivalent.

Salary scale £150 by £10 annually to £250.

Previous Secondary experience up to five years will be counted in fixing
the commencing salary, Application forms may be obtained from the
undersigned on receipt of a stamped addressed envelope.

T. ]J. REES,
Education Offices, Director of Education.
g Grove Place, Swansea,

September 6, 1918.

HECKMONDWIKE SCHOOL, ;
* YORKS.

WANTED for the above Secondary School, a TEACHER for
PHYSICS (Master or Mistress), to commence in January next. Salary
4170, with extra payment for advanced work. Evening work in the
Technical School can be taken at the option of the Teacher appointed, for
which the usual rates of payment will be made.

Application to be made on forms which can be obtzined from the Head-
master at the School.

A. H. REDFEARN,
Clerk to the Governors.

LEEDS COCKBURN HIGH SCHOOL.

WANTED, at once, a SCIENCE MASTER or MISTRESS, with
Honours Degree in Cheistry or Physics. Commencing salary £250 to
4300 a year for a man, and not less than £200 for a woman, according to
qualifications and experience. Forms of application may be had from the
undersigned, to whom they should be returned at once.

JAMES GRAHAM,
Education Department, Director of Education.
Calverley Street,

Leeds.

MANCHESTER HIGH SCHOOL
FOR GIRLS.

REQUIRED as soon as possible, in consequence of the absence of the
Second Mathematical Mistress on Government research work,a MISTRESS
qualified to teach post-matriculation pupils in mathematics. Salary £1s0-
4200, accordinz to qualifications and experience. The post will probably
become permanent, with increase of salary according to scale. Apply to
Miss BURSTALL, at the School, Manchester, S.E .
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UNIVERSITY OF CAPE TOWN.
PROFESSOR OF PHYSICS.

Applications are hereby invited for the position of PROFESSOR OF
PHYSICS at the University of Caps Town, South Africa. *

The salary is £800 p.a. Any pension agreed upon would be not less than

300 p.a. upon the retirement of the Professor by reason of attaining the
age of 6o years,

Should the successful applicant be engaged upon mili'ary service or work
of national importance, the post would be kept open until he is free to take
up his duties.

The Professor is expected to carry on research work.

Appointments are generally restricted to candidates under 35 years of age.

Applications, together with testimonials, should reach the Hign Com-
MISSIONER FOR THE UNion oF SouTH AFRIiCA, 32 Victoria Street,
London, S.W. 1 (from whom further particulars may be obtained), not later
than Jannary 1, 1919,

KENT EDUCATION COMMITTEE.

JUNIOR TECHNICAL SCHOOL, MAIDSTONE.

REQUIRED immediately, chiefly for day work in the Junior Technical
School, an ASSISTANT MASTER or MISTRESS qualified in Science
and Mathematics. Initial salary—woman, £200; man, with Engireering
Science qualifications, £250.

Apply immediately to PrRINCIPAL, Technical Institute, Maidstone.

E. SALTER DAVIES,
Director of Education.

September, 1918,

KENT EDUCATION COMMITTEE.
COUNTY SCHOOL FOR GIRLS,

TUNBRIDGE WELLS.

REQUIRED, in January, 1919, a SCIENCE MISTRESS, with
special qualifications in Physics for Advanced Course. Initial salary £2zo.
Apply to the HEADMISTRESS, County School for Girls, Tunbridge Wells.
E. SALTER DAVIES,

Director of Education.

WANTED, OIL CHEMIST - experienced
in Analysis of Oils, Fats, Waxes, Lubricating Oils, &c. Training in
methods of research as applied to oil chemistry a good recommendation.
aflﬁ'leply, stating age, qualifications, &c., to Box No. 138, c/o NATURE

ce.

ELECTRICAL ENGINEER & CHEMIST

(practical research and works laboratory experience ; fully conversant
with all types of radio-telegraphic apparatus, including valve-operated
sets, and new methods of precision calibration and efficiency testing)
DESIRES APPOINTMENTT. - Apply Box 145, c/o NaTure Office.

JUNIOR CHEMIST required at Factory

near London.  £200-£250, according to qualifications.—Address,
stating qualifications, to Box 564, WILLING'S, 125 Strand, London,
W.C. 2.

September, 1918.

RESEARCH CHEMISTS WANTED, with

good knowledge of Physical and Electro-Chemistry. Salary £200 to
4350, according to qualifications and experience.—Apply to THe SaLT
Union, Ltp., Weston Point, Runcorn.

WANTED, CALORIMETER for Fuels—

Mahler Bomb, Rosenhain, or other standard pattern.—State full
particulars and price to Box 146, c/o NaTure Office.
Edueational, Medieal, all other

BOOKS!
subjeets, and for all Exams.

‘SECOND-HAND AT HALF PRICES: New Books at Discount Prices.
Cu-u_.osuxs FRrEE. State Wants. Books sent on approval
BOOKS BOUGHT: Best Prices Given.

W. & G. FOYLE, 121123 Charing Cross Road, London:
) I ti Patented, Desi d Trad
PATENTS J exttoreds ot o ani abrond.

H. T. P. GEE,
PATENT AGENT, Associate LE.E.,
25 VICTORIA STREET, S.W. 1 (Telephone : Victoria 244).
and at 70 GEORGE STREET, CROYDON (Telephone : Croydon 1581).

TELESCOPES FOR SALE.—r1o}-in.

REFLECTOR, altazimuth stand, mirror by With, 6 achromatic and 3
Huyghenian eyepieces, sun and star diagonals, double nosepiece,
McClean’s star spectroscope, Barlow lens, and pancratic eyepiece, 47
gns. 84-in. REFLECTOR, wood body, on tripod, with hour and declin-
ation circles, mirror by With, flat by Calver, 5 Huyghenian eyepieces,
Barlow lens, and Slade micrometer (damaged), 35 gns.  Write for list of
other Telescopes, etc.—JouN BrowninG (Dept. N), Established 1765,
146 Strand, London, W.C. 2.

Books on Scléntlﬂe, Teehnieal,

Organic Chemists.

We are prepared to consider applica-
tions from well-trained organic chemists
with a view to immediate or future em-
ployment in our laboratories. A sound
training in theoretical and manipulative
organic chemistry is essential. Expe-
rience in organic research work a great
recommendation.

LEVINSTEIN Ltd. Blackley, Manchester.

COUNTY BORO’ OF WEST HAM.
MUNICIPAL TECHNICAL INSTITUTE.

Applications are invited for the following appointments :—

LECT ER on the permanent staff in the Engineering Depart-
ment. ¥ Salary 4250 per annum, rising by annual increments of
425 to £300.

TEMPORARY TEACHER of MATHEMATICS and ELE-
MENTARY SCIENCE in the Junior Engineering School and
the Chemical Department. Salary £175 per annum, rising by
annual increments of £25 to £2530.

Form of application and further particulars can be obtained from the
PrincipAL, Municipal Technical Institute, Romford Road, E. rs.

GEORGE E. HILLEARY,
Education Department, Town Clerk.
West Ham, E. 15s.

September 18, 1918.

BLACKBURN MUNICIPAL .
TECHNICAL SCHOOL.
Principal — Dr. R. H. PickarDp, F.R.S
An ASSISTANT LECTURER and DEMONSTRATOR in
CHEMISTRY. is required immediately for a non-temporary , post.
Commencing salary £zoc-230 according to qualifications. Immediate
application should be made to the PrinciraL, from whom [urther details
may be obtained.
A. H. WHIPPLE, M.A,, B.Sc.,
Director of Education.

DERBY TECHNICAL COLLEGE.

WANTED immediately. a TEMPORARY SCIENCE MASTER or
MISTRESS for BIOLOGY and CHEMISTRY. Salary £200 per annum.

Application to the PRINCIPAL. 3 A
WILLTAM COOPER,
Secretary to the Education Committee.

WANTED, some CELLOIDIN for micro-

scopical work.—ErNEsT GLYNN, University, Liverpool.
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REYNOLDS & BRANSON, Ltd,

Chemical Glassware, Chemical and Physical Apparatus
Makers to His Majesty’s Government (Home and Overseas
Dominions), Laboratory Outfitters, &c.

Cold Medals Allahabad, London, Turin. Crand Prix, Turin.

BRITISH-MADE Glass, Porcelain, Nickel Ware,
and Filter Papers.

Apparatus in Glass, Metal,” or Wood, made to
customers’ own designs.

Engquiries for Outfit Orders for Chemical Apparatus,
Chemicals, and Laboratory Furniture solicited.

"Pure and Technical Chemicals.

Price Lists on Application.

14 COMMERCIAL STREET, LEEDS.

 THE “FORTINETTE"

STANDARD BAROMETER

(Each barometer is marked ‘‘Fortinette.”)
Registered Design No. 420,297.
Designed to meet the requirements of Students and
others who find the need of a Barometer which will give
exact readings, and cost but a moderate sum.

q Used for demonstration purposes in all the
principal Science and Technical Colleges,and
adopted by the L.C.C. for use in their Classes.

N.B. We wish to emphasize that
this is a STANDARD BAROMETER,
made on the SAME principle as
the Ilarger Fortin’s Barometer,
and gives readings to *01 inch
and ‘1 millimetre.

We confidently recommend this Instrument for use as
a ““Standard " in Colleges and Schools, private Observa-
tories, and by Gas and other Engineers.

Price complete, mounted as illustrated,

£6 15 O

Nat. Phys. Lab. Cerlificate, if desired, I55s. extra.

NATURE says:—** Provides an accurate
instrument at a moderate cost.”

DESCRIPTIVE CIRCULAR POST FREE.
Sole Manufacturers and Proprietors of the Regd. Design :

PASTORELLI & RAPKIN, Ltd. (%$3755"),
46 HATTON GARDEN, LONDON, E.C. 1
AcTUAL MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS.
Contractors to H.M. Government.
P&~ ILLUSTRATED PRICE LISTS POST FREE

*«* We pay carriage and guarantee safe delivery within
U.K. on all our instruments,

“Real Orthochromatism’

“Real ' Orthochromatism” is a
40 pp. book which deals with the
correct rendering of colour values
in photography. It shows the
advantages gained by using Wratten
Panchromatic Plates and Filters
in almost every branch of photo-

graphy. Sentpost free onapplication.

Kodak Ltd. (Wratten Division),
‘Kingsway, London, W.C. 2.

Hopkin & Williams, Lta.,

16 Cross Street, Hatton Garden, London, E.C. 1

Works: Ilford, Essex. Felesians: o8 Halbobne i -

L

MANUFACTURERS of GUARANTEED
Chemical Reagents

for

ANALYSIS & RESEARCH.

Made and supplied to standards and
specifications described in the publication

* Analytical Reagents:
Standards and Tests.”

® Compiled by
EDMUND WHITE, B.Sc. (Lond.), F.I.C.

NEW EDITION
NOW READY

from PRICE 1/- post free,
HOPKIN & WILLIAMS, Ltd.
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THE ECONOMY 'OF “NATURE:
La Géologie biologique. Par Prof. S. Meunier.
Pp.. wii+ 328.  (Paris; Librairie Félix Alcan,
1918, dated 1914.) Price 5.50 francs.

IN the present-day economy of Nature the vari-
ous associations of living creatures work into
one another’s hands, so that a moving equilibrium
results. One of the main ideas of Prof. Meunier’s
“Biological Geology '’ is that analogous associa-
tions have existed in the past in similar correla-
tions, the same biocosmic réle being discharged by
successive types. After illustrating the geological
activity of organisms in forming and weathering

"deposits, and in the ceaseless circulation of matter,
the author takes an interesting survey of the
various haunts of life and their interrelations,
and brings forward evidence to show that in past
ages there was a somewhat similar biocosmic pat-
tern, with hydroplankton, hydronekton, hydro-
benthon, aerial animals, terrestrial animals, even
commensals, symbionts, and parasites.

Taking the sedimentary rocks in some detail,
the author shows the part that organisms have
played in the formation of calcareous, siliceous,
. phosphatic, sulphurous, carbonaceous, and. other
deposits, and in the erosion of rocks which their
predecessors had helped to form. The author’s
emphasis is all on continuity—a continuity of
““ terrain,”” an ocean with the same chemical
character since life began (as Silurian salt de-
posits testify), an atmosphere without any great
change, a continuous biocosm since the pre-
Cambrian, with “a continuity of régime.”’ Obvi-
ously the biocosm loses members, but others take
their place, so that there is no change in general
equilibrium, or in what Prof. Meunier goes the
length of calling the “impeccable harmony’ of
interrelations. In emphasising a truth the author
commits an exaggeration.

It is strange that a naturalist who lays so much
stress on continuity should be a champion of the
theory that new forms appear suddenly. Thus in
speaking of the appearance of Cardium poru-
losum in the beds at Grignon he writes: ‘‘ What
Nature seems to show us is a brusque pheno-
menon, without hint of a precursor of any kind,
as the result of which a living creature comes to
add itself to the series already existing.’’  What
occurs is not a transformation of species, but a
replacement. = A species has a life and ‘‘ person-
ality *’ like an individual : it is born, it develops,
it reaches its climax, it wanes, it exhausts its
share of ‘‘wvital force,”” and disappears, only to
have its place taken by another species, slightly
different, but likewise in harmonious relation with
‘the constant properties of the environment. Prof.
~Meunier recognises the profound changes which
‘the intervention of vital activity made in the
~economy of the earth, but once organisms had
firmly established themselves there has been, he
maintains, no environmental change of moment,

NO. 2553, VOL. 102]

only change in secondary features, such as the
distribution of surface temperature. It seems a
strange position to recognise that the appearance
of organisms changed the whole venue, and yet
to deny that the establishment of grasses and
mammals, "of flowering plants and their insect
visitors, and so on, has made no appreciable dif-
ference in the animate environment.

The author seems to us to have. missed a car-
dinal fact—the evolution of the environment—and
to have failed to realise how complex a system of
relations the present-day environment of an able-
bodied, active-minded animal is.  Yet he lays
emphasis on what animals and men are continu-
ally doing in modifying their environment. These
modifying agencies seem to Prof. Meunier to
show how well adapted the general environment
is to the exigencies of organic life. The constancy
of environmental influences, which we believe he
exaggerates, appears to him to form a ‘‘decisive
objection against every transformist doctrine that
supposes organismal transformations to have been
determined by external changes.’”’ But transform-
ists are not restricted to any crude Lamarckism.
To Prof. Meunier vital energy is a dynamic entity,
like crystallogenic energy, capable of passing
from one heavenly body to another like light or
heat, capable also of remaining for a long time
latent, but likewise of manifesting itself in favour-
able environment, and of expressing itself in a
“perfectionnement organique '’ as time goes on.

It seems to us that the day is past for half-
hearted evolutionists, and we have no sympathy
with Prof. Meunier’s extraordinary view that evo-
lutionists are embarrassed by finding among
aquatic animals so many different solutions of the
problem of respiration, or by knowing that in the
course of ages cetaceans have shown no trace of
any transformation of lungs into gills. The best
idea in the book is that the earth and sea and sky
and all that in them is form a sort of organism
that grows as a whole with continuity, keeping
up a harmonious correlation, a balance, a systema
naturae, which changes from age to age, and yet
remains in principle the same.

WATER SUPPLIES' FOR RURAL

DWELLINGS.
Rural Water Supplies and their Purification. By
Dr. A. C. Houston. Pp. xv+136. (London:

John Bale, Sons, and Danielsson, Ltd., 1918.)
Price 7s. 6d. net. d
THE private isolated water supplies of the
scattered rural population are often dan-
gerously polluted; and there are many who would
be glad to do what is possible to remedy matters,
if they were informed of the dangers they run and
the best practical means of escaping from them.
But this small work will not prove of great value
to the majority of dwellers in rural districts, whose
need is for some simple, detailed expedients for

‘easily reducing the risk and inconvenience at-

tendant upon a water supply which is unsuitable
from the point of view of either quality or quantity

F
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(or, maybe, both); for the book is almost entirely
devoted to the means available for purification by
chemical methods. These methods are the least
easy of adoption of all known methods of guarding
against water-borne disease in the dwelling, where
even simple domestic filters so rarely receive the
comparatively little attention they require to main-
tain satisfactory working conditions.

The author points out in his preface that the
expert will find little by way of instruction in a
book which is offered more particularly to those
who are inexperienced, but zealous to learn.
This latter class of reader will be confused and
discouraged by all the chemical matter included.

Where the consumer is at risk from specific |

water-borne infection the domestic methods of
sterilising water are so rarely a success that the
practical sanitarian advises them only as a dernier
ressort; he always favours the safer alternative of
adopting every available means of preventing such
contamination.  But the problems of obtaining
in rural districts drinking water that is satisfac-
factory in quality and quantity, and of guarding
its purity, are so lightly discussed in this work
that the reader will look in vain for usefully de-
tailed guidance under this head.

The author is conscious of the shortcomings of
his statement, for his final paragraph is as fol-
lows: “In this brief account of rural water sup-
plies and their purification, the author has doubt-
less failed in many particulars, but if the reader
cares to write and explain his (or her) difficulties,
or to offer any suggestions or criticisms, the author
will endeavour to answer any such communications
to the best of his ability.” If the work is exten-
sively read by the uninitiated, it should bring him
much correspondence.
the questions that may be raised even by the well-
informed reader : Is it not taking an extreme view
with reference to roof-collected rain-water to re-
gard it as “potentially unsafe, if not actually

zoological station which has suddenly come to
blossom in British Guiana whilst the Old World
was already in the midst of the all-absorbing war.

The sub-title explains this unexpected growth :
“Zoological Contributions from the Tropical
Research Station of the New York Zoological
Society.”’ In the words of one of the authors, it
marks the beginning of a wholly new type of bio-
logical work, capable of literally illimitable expan-
sion.. It provides for intensive study, in the open
field, of-the teeming animal life of the tropics.
Cordial hospitality is extended to all naturalists to
secure, without jealousy, from whatever source, the
most thorough research possible. Every original
investigator fit to work in the field . is 'sure of an
eager welcome and of all possible aid in his

| studies.

Mr. Beebe, with his previous experience of"
British Guiana (cf. “Our Search for a Wilder-
ness,”’ New York City, 1908) as directing curator,
and Mr. Hartley and Mr. Howes as research asso-
ciates, established themselves in March, 1916, at
Kalacoon House, Hills Estate, Mazaruni River,

| British Guiana, and stayed there untii August,

The following are among :

1916. The place is about 40 miles from the coast,
near the Essequibo River, just above the marshy
alluvial zone, still within reach of the tide. Schists
and outcropping granite, clay subsoil and sand-
dunes, are all covered with dense jungle. The
field of intense operation was restricted to half
a square mile around the station, a clearing for
india-rubber. Close by a square mile is covered
with second growth, some three years old, already
20 ft. high, affording valuable comparison with
the primeval forest, since this new area is com-
posed of its own flora and fauna.

Work was begun at once. The present book
is not a traveller’s account. It plunges at once

| into observation and reflection concerning ever so

dangerous,” from the point of view of water-borne |

infection, and therefore to maintain with reference
to it that “the first thing to consider is how rain-
water can be best sterilised ”? Is it really “out of
place ” to describe methods of separating the first
washings from the roofs, and of collecting and
storing' rain-water in bulk; and, if so, why is this
done on pp. 124287

The book is disappointing, the more so because
it is written by one whose practical work upon
water supplies has won for him much well-merited
recognition.

A NEW ZOOLOGICAL STATION
Tropical Wild Life in British Guiana. By William
Beebe, G. I. Hartley, and P. G. Howes. With
an Introduction by Col. T. Roosevelt. Vol. i.
Pp.. xx+504. (New York City: New York
Zoological Society ; London : Witherby and Co.,
191%.) . Price 12s5..6d. net.
HIS handsome volume, profusely illustrated
with  original photographs of scenery,
plants, and animals, is the first-fruits of a new
NO. 2553, VOL. 102]

many topics. For example, the jungle is divided
into four horizontal zones, each with its character-
istic flora and fauna—Afloor, lower, mid, and tree-
tops—of which the middle zone is the heart of
tropical life, whilst that above is still a closed
book, for the obvious reason that it is hopeless
to sit and observe on the top of the jungle. How-
ever, the authors hope next time to find ways and
means to establish themselves comfortably aloft.

Concerning birds, the favourite study of the
director, nearly 300 kinds were observed, half
of which were omnivorous, 12 per cent.
wholly ' vegetarian, and 38 per cent. entirely
insectivorous. And, mark, ‘“no trace of a
butterfly or moth was found in any of the
400 stomachs examined.”” There are many
observations as to diet hitherto unsuspected. The

| caracara, a reputed scavenger, sated himself with

seeds and insects. Swallow-tailed kites, instead of
terrorising other birds, lived on small fruit and
large grasshoppers. Vultures were rare—at least,
careful search of the sky never revealed one—
but any carcass left deep in the jungle, out of
sight, was within two or three days surrounded
by various kinds of these birds. Being devoid of
the sense of smell, were they attracted to the spot
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by the buzzing of flies, or by the direct droning
flight of the great scarabs?

Much is said about coloration. Mr. Beebe’s
“infallible test’’ whether a bird is protectively
«coloured or not is whether it “freezes,”’ counting
upon being overlooked, or whether it goes off.
Lists of such and other birds are given, and many
of the real, or apparent, exceptions are scrutinised.
Some explanation is always available where per-
sonal bias is not hampered by actual knowledge in
this “optical tower of Babel of the tropical forest.’’

.One chapter is devoted to the life of the hoatzin,
with excellent photographs of the scenery, nests,
and the climbing and swimming of the un-
fledged babies. All this is glorified into a miracle,
with conclusions about the origin of birds rather
startling and a little overdone. The staff took
no end of trouble about the nesting, eggs, and
young of various other birds, especially toucans,
about which nothing was known.

Mr. Hartley has contributed chapters on the
development of external features. There is a lively
chapter on the perai or cannibal fish, the piranha
of the Brazilians. Mr. Howes treats of the life-
histories of bees and wasps, with coloured plates.
Mr. Rodway, of the Georgetown Museum, writes
on Indian charms, and the Rev. W. G. White
contributes notes of the Hinterland of Guiana.

Altogether this is a very valuable first instalment
of a most promising enterprise.

DRUGS AND THEIR PREPARATIONS.

The Dispensatory of the United States of
America.  Twentieth edition, thoroughly re-
vised and largely re-written by Prof. J. P.
Remington and others. Pp. cxxii+ 20710.
(Philadelphia and London : J. B. Lippincott Co.,
1918.) Price 2l. 10s. net.

IT is now three-quarters of a century since the

first edition of the United States Dispensatory
was published. During that period it has grown
from a volume of 1073 pages to one of nearly
double that size, and simultaneously enhanced its
reputation as a standard work of reference for
matters pharmaceutical.
The revision of the work for the present edition
was accomplished by the late Prof. Remington,

whose loss all pharmacists deplore, and Dr.
Horatio Wood, assisted by Prof. Sadtler
{Chemistry), Prof. LaWall (Pharmacy), Prof.

Kraemer (Pharmacognosy), and Dr. Anderson. - It
has long been recognised that in the preparation
of so compendious a volume, embracing various
branches of knowledge, the co-operation of experts
in those branches must be enlisted, and this plan
has here been followed with most admirable
‘results.

The issue of new editiohs of the United States
and British Pharmacopeeias and of the National
Formulary, the appearance of many new non-
official remedies, and the rapid increase in our
knowledge of official remedies, have necessitated a
vast amount of work by the compilers. It may
at once be said that the compilation has been excel-
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lently accomplished, with the result that the United
States Dispensatory is now a mine of information
on all matters relating to pharmacy. It includes
practically all the drugs and preparations of the

‘United States and British Pharmacopceias and of

the National Formulary, and also such of the
German and French pharmacopceias as are in
common use in the United States.

The preliminary pages (122) are devoted to the
(American) Food and Drugs Act, to Food In-
spection decisions, to the Harrison Anti-narcotic
Law, a glossary, an index of diseases, and so on.
The body of the work is divided into three parts.
Part i. deals with all the remedies in the United
States and British Pharmacopceias, part ii. with
the National Formulary and non-official remedies,
and part iii. with tests, test solutions, weights:
and measures, the art of prescribing, and cognate
matters such as alcohol tables, etc.

As part i. comprises more than 1200 pages of
closely printed text, it is obvious that the various
remedies are comprehensively dealt with. As an
example, the account of Acacia (gum arabic)
may be utilised to show the extent of the informa-
tion given and the method adopted for its arrange-
ment. After an enumeration of the various species
of Acacia that yield commercial gums, and a brief
note on the products other than gum obtained from
the tree, the nature and cause of the exudation
and the method of harvesting the gum are
described. Then follows an elaborate description
of official and non-official varieties of gum. The
general properties, chemical composition, and tests
occupy three columns, the article concluding with
incompatibles, adulterations, uses, and official
preparations. It will be seen, therefore, that the
treatment is very comprehensive and that it is
possible in a few minutes and in a single volume

‘to inform oneself very thoroughly about gum

arabic. = The other preparations and drugs are
similarly treated, more or less extensively accord-
ing to their importance. Here and there one
misses the latest researches; thus in the excellent,
historically arranged account of the chemical ex-
amination of rhubarb the investigations of Tutin
and Clewer appear to have been overlooked, as
also under ““ Scammonie Radix’’ those of Power
and Rogerson. Such omission is, however, quite
exceptional, and reference to the United States
Dispensatory may be relied upon for rapid, con-
cise, and comprehensive information on almost
any drug or preparation that is or has been used
in pharmacy.

OUR BOOKSHELF.

School Entomology: An Elementary Text-book of
Entomology for Secondary Schools and Agri-
cultural Short Courses. By E. Dwight
Sanderson and L. M. Peairs. Pp. vii+356.
(New York: J. Wiley and Sons, Inc.; London :
Chapman and Hall, Ltd., 1917.) Price 7s. net.

Tuis little book is one of “Wiley’s Technical

Series,” for the use of “various ” schools in the

United States of America, where such educational
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matters of economic importance are well looked
after, and a lesson might profitably be learned in
this country in that respect. Unfortunately, it
deals mainly with insects of the American conti-
nent and so cannot fill the want here. It is divided
into two parts, the first dealing with general
entomology, the second with economic entomo-
logy. The junior author ig responsible for part i.,
the senior for part ii.

The illustrations are numerous, and thase in
part ii. excellent, being mainly reproductions
from the publications of the United States Depart-
ment of Agriculture. Most of those in part i.
are photographic reproductions, and this process
does not lend itself to this subject, some of the

figures being very indistinct and fogged and taken |

from very badly set specimens. The various orders
are dealt with in a clear and simple manner, and
there is a chapter on insect collection.

In the economic part the following are dealt
with : insects affecting man and domestic animals,
including ticks, mosquitoes, fleas, and warble-flies ;
insects affecting househcld goods; field-crop
insects; and garden and orchard insects. There
is also an excellent chapter on insect control, and
appendices dealing with useful papers and books
on American insect pests. By Vo dl

The Chemical Analysis of Iron: A Complete

. 'Account of All the Best-known Methods for the
Analysis of Iron, Steel, Pig-iron, Alloy Metals,
Iron Ore, Limestone, Slag, Clay, Sand, Coal,
and Coke. By A. A. Blair. Eighth edition.
Pp. 318. (Philadelphia and London: J. B. Lip-
pincott Co., 1918.) Price 215. net.

Brair’s ‘“Chemical Analysis of Iron’’ has long
- since made a name for itself among technical
manuals. About a quarter of a century has
elapsed since the writer of this notice first used
the book, the second edition of which had just
been published; and it is not surprising to find
that so useful a work is still in demand.

Much has happened in the world of iron
analysis since those days. Chiefly the changes
have been in the increased use of steel alloys con-
taining more or less of the “rare’’ elements, such
as vanadium, uranium, molybdenum, and tung-
sten; and also of the ‘“alloy metals,”” such as
ferro-tungsten and ferro-molybdenum. Methods
of analysing the former group have been brought
together in ‘this edition of the book, and a
separate section has been allotted to the alloy
metals. To chemists who have used former
editions it will suffice to say that the present one
has been recast and partly rewritten to include
improvements of processes, but preserves its
former characteristics of concise accuracy and
judicious selection of methods. To those un-
acquainted with the book it may be said that they
will find in it all the information necessary for
carrying out iron and steel analysis to any degree
of completeness that may be desired. The working
details are sufficiently full, but not .over-
elaborated, and users will find the volume a trust-
worthy, practical guide. G.5S-
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LETTERS' TO "THE 'EDITOR.

[The Editor does not hold himself responsible for
opinions expressed by his correspondents.  Neither
can he undertake to return, or to correspond with
the writers of, rejected manuscripts intended for
this or any other part of NATURE. No notice is
taken of anonymous communications.]

The Study of English in italian Universities.

My friend, Prof. Piero Giacosa, of Turin, wrote to
me some time ago requesting me to hand to you the
enclosed paragraph of his letter dealing with the
recently initiated attempt to bring about a scheme of
educational collaboration between Italy and England.
Since he wrote, the announcement has been made
public that the \Imlstr\ of Public Instruction in Italy
has decided upon the establishment of a number of
chairs of English in the Italian universities. The sug-
gestion contained in Prof. Giacosa’s paragraph has
reference to the possibilities of voung British graduates’
acting as ‘‘lectors” for a limited period under the
regular Italian professors of English, and doing work
in this way as assistants to the professor

The paragraph in question runs as follows :—

“I1 Ministro della Pubblica Istruzione in Italia ha
chiesto al Consiglio Superiore della Pubblica Istruzione,
di dare il suo parere sulla proposta di fondare nelle
universita italiane cattedre di letteratura inglese. II -
Consiglio ha applaudito al proposito del Ministro .
dichiarandolo di grande utilita per la elevazione della
coltura universitaria. Gli studiosi inglesi che in-
tendessero approfittare di queste disposizioni del
Governo italiano per fare un corso di lezioni di lettera-
tura inglese in una wuniversitd italiana, possono
dirigersi al Professore Piero Giacosa, Universita di .
Torino, per avere schiarimenti al proposito.”

[Translation :—'* The Minister of Public Instruc-
tion in Italy has invited the Higher Council of Public
Instruction to express its opinion on the proposal
to establish a number of chairs of English literature
in the Italian universities. The Council expressed
its approval of the proposal, declaring it to be of’
the utmost value for the development of university
studies. English graduates who would desire to avail
themselves of these arrangements set up by the Italian
Government should apply to Prof. Piero Giacosa,
University of Turin, for information.”]

EpwarD BuLrLouGH.

6 Huntingdon Road, Cambridge, September 23.

The ‘‘Salary’’ of the Lecturer.

May I venture to direct attention to a curious incon-
sistency which appears to have escaped the notice of
scientific men as much as it has that of the general
public? Men of science and educationists are em-
phasising the need for a larger number of men and
women with scientific training to carry out research,
technical and academic, and to aid in the ordinary
conduct of affairs, both now and after the warj;
while, judging from official educational advertise-
ments, men with the highest qualifications are ex-
pected to- train this new generation for a ‘‘salary’
that compares most unfavourably with the ‘*wages’
of a factory hand. We demand that many shall
receive a sound scientific education, and that able
teachers for the purpose shall be provided; but
either we are not prepared to pay a price which will
attract any but mediocre or inefficient teachers, or
we expect that those who teach will do so for -the

»
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love of teaching alone, and will obtain elsewhere the
wherewithal to live.

It is not necessary to cite passages from the lectures
and writings of our most distinguished scientific men
dealing with the paramount necessity for more, and
yet more, training in pure and applied science; the
columns of NATURE provide, and always have provided,
numerous examples. At the same time, any column
of educational advertisements will provide numerous
examples similar to the following, which are quoted
from a recent list of ‘ official advertisements.”
well-known Scottish college asks for ‘‘an assistant
lecturer for physics department; salary 150l A

‘‘ chemistry tutor for a large teaching institution in.

London” is required; he must be ‘“a high honour

man, with teaching experience "—so that a youth who |

has just left college is mnot indicated—and 240l. is
offered! Thus, either we are satisfied that a large
proportion of university and college teaching shall be
in the hands of men and women whose market value
is only about 200l. a year—less than a moderately
intelligent manual labourer in a munition factory can
earn—or we expect our best-trained and keenest men
and' women, just because they happen to have the
ability to teach or a liking for teaching, to accept a
wage which will not allow them to live in a manner
fitting to their station, and renders the proper
feeding and schooling of their children a constant
anxiety, and sometimes almost an impossibility. Cer-
tainly there is a third possible explanation: that no
one has ever troubled to think about the matter! Ts
it not time for something definite to be done to remedy
this state of affairs—a state which is obvious to any-
one who happens to read both the text and the adver-
tisements of any scientific journal? Moreover, the
outlook for science teaching is serious, because one
result of the war will be to open many promising
careers to men and women with scientific training, and
it is quite safe to say that, unless the position of the
university teacher is very much improved, no one
who can possibly obtain an appointment elsewhere will
undertake the work of teaching unless he or she be a
person of independent means. E. R. MaRLE.
B.E.F., September 17.

The Arboreal Descent of Man.

ParzoxtoLOGICAL evidence for the arboreal habit of
the stem Placentals has been adduced by Matthew
(1904). In particular, for the Primates the derivation
of the order from large-brained arhoreal Insectivores
resembling in many ways Tupaia and Ptilocercus
is indicated by many considerations (Gregory, 1910).
Therefore, there are two possibilities: either the
Hominida are directly descended from such a stock,
and this is what Prof. Wood-Jones holds, or indirectly
—that is, through an intermediate anthropoid stage,
as is held by American palaontologists; but even in
this case, as monkeys are arboreal animals, it is
evident that Hominidae never passed through a quad-
rupedal stage. V. GIUFFRIDA-RUGGERI.

Istituto di Antropologia, R. Universita,

Napoli, September 17.

A curioué Rainbow.

IN North Wales, on August 20, about two hours
before sunset, I saw a rainbow-effect which was quite
new to me.

The summit of Tryfaen (some four miles north-east
from that of Snowdon) has three sharp, rocky peaks
running roughly north and south.
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We had climbed up the eastern cliff in a south-
westerly gale, which brought up much cloud with some
light showers, and were sitting just below the top of
the southern peak. The Holyhead road lay north-east
and 2000 ft. below us. From it rose the upnoht por-
tion of a brilliant rainbow. At the centre of its circle
was the shadow of our peak with-those of the other
two peaks to’ the left of it, all sharply defined.
Around the shadow of our peak was a most vivid and
persistent bow, the smallest I have ever seen, the
radius of the inner edge being about half that of
the outer. The central space changed a good deal,
being frequently almost filled by a diffused \ellow
dlow which sometimes appeared to condense towards
the centre until it resembled a nebulous sun on a

whitish ground, while at intervals little yellow
3

o

-0

.C

et

o

3 peaks of Tryfaen

‘streamers seemed to radiate from it to the inner edge

of the bow. Outside this bow (which had the colours
in, regular rainbow order, red outside) was part of a
third bow of perhaps double the diameter, but dim-
and intermittent.

We stood up and made gestures, expecting some
sort of Brocken effect, but could detect none. How-
ever, as we were not on the extreme summit, and the
cloud was very distant, our shadows would at best
have been extremely minute.

Out of many ‘ Brockens” that I have seen in
different parts of the world the most vividly coloured
was in Arctic Norway, the most curious and un-
expected was on a blazing August day at sea-level in
Portugal, and the most realistic on the Mendip Hills
in Somerset,

The last was all the more effective for being within

an uncoloured and inconspicuous ring.
W.P. H.-S:

GERMAN INDUSTRY AND THE WAR.

H

IN addition to explosives and what are ordinarily

comprised under the term munitions, war re-
quires for its prosecution a great variety of other
articles, all of them more or less essential. Chief
among these are coal, metals, alcohol, petrol, oils
and fats, soap, glycerin, textiles, leather, wood,
rubber, turpentine, lubricants, food, surgical ap-
pliances, and medicaments. It is of interest to
learn how Germany has hitherto managed, in
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spite of her isolation, to provide herself with these
necessaries.

Coal, of course, is needed for motive power, for
the production of coke for metallurgical purposes
and the by-products of its distillation are required
for the manufacture of explosives. Germany, in
1912, produced 175,875,000 tons. of coal, and .im-
ported 10,480,000 tons, almost exclusively from
this country. As regards lignite, in the same year
her deposits furnished 80,934,800 tons ; in addition
she imported 7,276,000 tons from Austria. During
the war she has seized large quantities of com-
bustibles in Belgium, the occupied provinces of
France, and Luxemburg, some of which she has
been able to exchange with neighbouring neutral
countries for food and other necessaries. Her
main difficulties have been due, not to a shortage
of material, but to lack of transport and labour.
This last she has to some extent met by compelling
Belgian miners to work and by employing
prisoners of war. In addition she has rigorously
controlled consumption. ~ Factories have been
limited in their stocks, and private consumers
restricted to 230 kilos. for each fireplace
per annum. The distribution is regulated by
a special commission, and the question of its
rational utilisation is entrusted to the Kaiser "Wil-
helm Institut at Mulheim, under the direction of
Prof. Fischer. Great improvements are claimed
to have been made in coking and in the recovery
of by-products, which has been made compulsory.
Many central power stations have been installed,
using the large quantities of gas produced during
the coking process and from blast furnaces. There
can be little doubt that these measures will per-
manently benefit industry. It will be found that
we shall have much to learn from Germany con-

- cerning the scientific use of coal, and we can only
hope to maintain our p051t10n by bettering her
example.

As regards qumd combustibles she is much less
favourably situated. In 1913 she produced only
71,300 tons, and imported 745,000 tons, of which
the United States furnished 574,800 tons, and
Austria-Hungary 119, 7oo tons. The invasion of
Galicia by the Russians in 1915, of course, greatly
aggravated the situation, and the destruction
effected by them on their retreat prevented the
Germans from immediately utilising the Galician

sources. They have now, to a large extent, re-
covered them, as well as those of Rumania. The
consumption of petrol is severely restricted. So

serious was the deficiency at one period that from
May 1 to August 31, 1917, its sale by retailers
was absolutely forbidden. The institute at Mul-
heim studied the methods of extracting the hydro-
carbons from lignite-tar, but with what success
does not appear. Germany even before the war
made use of mixtures of alcohol and benzol as
motor-fuel usually in the proportion of %5 per cent.
of alcohol and 25 per cent. of benzol. Such a
mixture cannot, however, be‘safely used for avia-
tion work, eSpeCially in winter.

The exploitation of the stores of natural gas
known to exist in Transylvania has been actively
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pursued, aided by subsidies from the Deutsche
Bank and the powerful Hungarian banks. The
gas is already distributed to Budapest, and is
used as a source of power at the cyanamide works
of Szentmarton.

The provision of the various metals needed for
the purposes of war has, however, taxed
Germany’s energies and her powers of organisa-
tion to the utmost.

As regards iron, in 1913 she raised 36 million
tons of ore, and imported nearly 12 million tons,
of which nearly 7% million tons came from France
and Spain, and 4} million tons from Sweden. She
has, however, more than recouped herself for the
loss of the French and Spanish ore by her occupa-
tion of the Briey basin, which produced 15 million
tons in 1913. This ore is highly phosphatic, and
yields a basic slag of considerable value for agrl-
cultural purposes. The production of cast-steel in
Germany has gone up by leaps and bounds during
the war. In September, 1914, she produced
663,000 tons, 900,000 tons in the following month,
and 1,650,000 tons at the same period two years
later. For a time she was able to barter her
manufactured iron with neutral countries in ex-
change for commodities of which she had more
urgent need.

Germany possesses only very small deposits of
manganese ore; in 1913 she imported 680,000 tons,
of which 447,000 tons came from Russia, and
178,000 tons from India. She had, however, con-
siderable stocks in hand on the outbreak of war,
which sufficed for her needs for some twenty
months of hostilities, thanks to the successful
efforts of her metallurgists to diminish the pro-
portion of ferro-manganese needed for the pro-
duction of steel. At the present time the greater
amount of manganese needed for German industry
comes from Siegerland. The limonites and braun-
ites of Nassau, as well as the deposits of Giessen,
Bingerbruck, and the Hartz, are also actively
worked. Manganiferous ores have been recently
discovered in Carniola and in the Elbogen district.
Thanks to the economies in the use of manganese
in the manufacture of steel, due mainly to the
action . of the Mining and Industrial Society of
Germany and Luxemburg, and of the Hasper Com-
pany, which have gratuitously placed the results
of their investigations at the service of her steel-
makers, Germany was able to reserve the Thu-
ringian and Hartz deposits excluswely for her
chemical industries.

Of all the metals she needs, none has caused
her greater concern than the provision of copper.
In 1913 she imported 225,000 tons, of which
185,000 tons came from the United States, the
rest being furnished by England, Serbia, Sweden,
and Belgium. In this case she soon felt the influ-
ence of the blockade. As is well known, she has re-
morselessly requisitioned all articles of copper and
brass, not only at home, but in Belgium, Serbia,
Rumania, Russia, and wherever her armies have
penetrated or.her submarines have been able to
operate.” She has substituted iron for copper when-
ever possible, as in electric conductors and tele-
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graph and telephone wires. She has reopened

abandoned workings at Mansfeld and in the
Siegerland, at Oberstein, Niedermohr, etc., and
of course she has not neglected to utilise the mines
of Maidanpek in Serbia. Her internal production
of copper grew from 25,300 tons in 1913 to
35,000 tons in 1916; but she has felt the wastage
of war with increasing severity, and there is no
doubt that the continued provision of copper is
becoming practically an insoluble problem.

For aluminium Germany before the war was
almost wholly dependent upon foreign supplies. In
1913 she consumed about 12,500 tons, of which
she imported 4000 tons from France and 6000
tons from Switzerland. As this metal was wholly
derived from French bauxite, the exportation of
which was forbidden, Germany had to seek else-
where for the mineral. Bauxite equal to the
French material was found in Hungary and Car-
niola, and works have been established to treat
the produce of the valley of the Zud, Bihar, and
Kolosz. The Swiss manufactories now use this
bauxite, as well as the affiliated German works, at
Neuhausen, Miihldorf-on-the-Inn, and elsewhere.
The Central Powers are therefore independent of
outside sources of supply, and their output of the
metal is sufficiently large to enable them to use
it in lieu of other metals of which they are deficient.
The manufacture of aluminium is now an estab-
lished German industry.

Germany obtains considerable amounts of lead
from Upper Silesia and from the left bank of the
Rhine. In addition, before 1914, she imported
notable amounts of ore from Australia and Bel-
gium. Whenever possible zinc was substituted
for lead, and water-pipes were even constructed
of papier-maché. As regards zinc she suffered
from no special shortage, and its price experienced
no very great increase. Antimony was largely
replaced by other metals, although the works at
Przibram, Pernek, and Jaszy still continued to
furnish supplies. Most of her tin ores before the
war came from Bolivia and the Dutch Indies. On
account of the blockade she worked some small
deposits of cassiterite in the Hartz mountains, but
there is no question that she suffered greatly from
lack of the metal. All tinning was prohibited,
and, indeed, much ware was detinned. It will be
remembered that some 181,000 lb. of tin was
among the return American cargo of the sub-
marine Deutschland in September, 1916. Germany
was no less short of nickel, for which she was de-
pendent, before the war, on New Caledonia and
‘Canada. Nickel deposits were, however, dis-
covered at Crajova, and have since been actively
worked. The Deutschland brought back from the
United States 752,600 1b. of this metal in Sep-
tember, 1916. Germany obtained all the mercury
she needed from Austria-Hungary and from Asia
Minor. Asia Minor also furnished her with small
«quantities of chrome ore. Tungsten and molyb-
denum ores were discovered and worked in
Austria-Hungary.

Owing to the necessity of
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quantities of potatoes for food, and as a
consequence of the shortage of sodium nitrate
as a fertiliser, the production of alcohol, so
necessary for the manufacture of munitions, ex-
perienced a very serious set-back, and a number
of methods of meeting the deficiency were em-
ployed. Abandoned processes were resuscitated,
and new schemes, such as that of working up the
sulphite liquors in the manufacture of wood-pulp,
already in operation in Sweden, were established.
The cellulose factory at Koénigsberg at the end of
1917 was producing about 1} million litres of 95
per cent. alcohol by this process. Attempts have
been made to effect the synthesis of alcohol from
acetylene, itself derived from calcium carbide. As
a war measure this may be possible, as also that
due to the saccharification of wood by means of
dilute sulphuric acid, but such processes can have
no permanent effect on German industry. It is
only by the most rigorous methods of economy,
such as limiting or even forbidding its consump-
tion as a beverage, and by withholding it from
certain industries, such as that of celluloid, unless
working for the war, that Germany has been able
to meet her necessities.

As is well known, the continued provision of
oils, fats, and their associated products, soap and
glycerin, has occasioned our enemies the greatest
concern, and almost every known method of aug-
menting the supply from internal sources has been
resorted to, such as the oxidation of lignite-tar oils
and the treatment of ozonides. Various substitutes
for soap have been devised, made of clay, kaolin,
chalk, etc., mixed with silicate of soda, glue, and
an antiseptic such as boric or salicylic acid, with
sufficient saponin (usually quillaya bark) to pro-
duce a lather. The Kriegs Anschuss placed on. the
market a soap consisting of fatty acids and saponi-
fied resins with clay and sodium carbonate at a
maximum price of 20 pfennigs for 50 grams
per head per month. This is supplied to hos-
pitals, doctors, and certain groups of workmen.
Such industries as textiles, leather, bleaching, and
dyeing have been seriously incommoded, and re-
covery processes have been rigorously insisted
upon. The deficiency of fats has of course affected
the production of glycerin. Its therapeutic em-
ployment has been practically forbidden, and its
recovery whenever possible is compulsory. A solu-
tion of calcium chloride is employed as a substitute
in certain industries. Ethylene glycol has replaced
it as a medicament, and in the preparation of
films, in printing, and in lithography. Various
vegetable decoctions stabilised by antiseptics are
also used. Concentrated solutions of lactate of
soda and of potash, under the names of ‘“per-
glycerin >’ and ‘‘perkaglycerin,’” have been intro-
duced into pharmacy. ¢

The space at disposal does not ‘allow of any
account of the methods to which our enemies have
been driven in dealing with the urgent problems of
textiles, leather, and paper. For turpentine they
were wholly dependent upon supplies from America,
France, and Russia, and a variety of substitutes
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had ‘to be devised, chief among them ‘lignite-
resin >’ and ‘‘coumarone-resin,’”’ the manufacture
of which has assumed considerable proportions
since the war (11,000 tons in 1916).

Germany had accumulated large stocks of rubber
prior to the outbreak of war. In 1915 she placed
its sale and use under stringent regulation. Vari-
ous substitutes, such as ‘Ruttenlattich,’’ the
exudation from Euphorbia. palustris, have been
employed. Recovery processes have been largely
developed, and foreign gums introduced into the
recovered material. It is known also that syn-
thetic methods have been worked out, and are
said to be in operation on a large scale. It has
been asserted, indeed, that Germany has thereby
made herself independent of foreign supplies. At
the same time it is known that her commercial
submarines brought her upwards of 8oo tons of
rubber in 1916.

MM. Jaureguy, Froment, and Stephen conclude
their interesting account with an appreciative re-
cognition of the services which German chemists
have rendered to their country. Itis largely owing
to their activity that the Central Powers have been
enabled to meet the deficiency of matériel which
t}ne stringent blockade of the Entente has caused
them.

THE .WAR, AND PSYCHQLOGY.
HE effect of the events of the last few years
upon any science may be regarded from
two points of view. First, it may be asked: In
what ways has the science rendered help in the
solution of the problems raised by the war?
Secondly : How far has the appearance of these
problems tended to change the outlook and the
future programme of work for the science itself ?
With regard to psychology, it'is now possible to
attempt an answer to these questions. We may
consider, first, the relation of psychology to
medical treatment.

By this time there exist numerous publications
dealing with the nature and treatment of the pro-
tean malady which is inadequately termed ‘‘shell-
shock.”” The methods of treating this complex
of disorders are almost as numerous as the dis-
abilities themselves. It may fairly be said, how-
ever, that these methods either are psychical in
naturg, or, if accompanied by physical auxiliaries,
contain a relatively generous admixture of mental
-treatment. They range from force majeure in one
direction to sympathetic persuasion in another,
and to subtle psychological analysis and re-
education in yet a third. Let us ask our first
question : In what way has psychology helped in
the alleviation of these conditions?

A simple, straightforward exponent of firm-
ness '’ methods might reply that no knowledge
of psychology at all has been needed, but merely
the will power and personality of the physician.
On examination, however, this answer would he
found to refer to his successes only. Not only a
particular type of physician, but also an equally
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specific variety of patient and of malady are re-
quired for the achievement of simple victories of
this kind. Such treatment is often strikingly suc-
cessful in the class of case which presents obvious
objective disabilities, ,such as the various kinds
of “functional’’ paralysis.  Its value is definitely
less in those numerous cases the troubles of
which are entirely or mainly of a. subjective
nature. Such disorders as inability to concentrate
attention, loss of memory, insomnia, terrifying
dreams, emotional instability, and morbid anxiety
may on occasion yield to the ““firmness '’ method.
Usually, however, if treated in this way, they
merely démonstrate the existence of reciprocal
firmness on the part of both physician and patient.
As a result of experience, too, it is found that
sympathy alone will not suffice to cure many of
these patients. A penetrating analysis of the
tangle of causes which have led to their present
condition, followed by thorough “re-education,’’
is often necessary. In such treatment a know-
ledge both of psychological theory and of tech-
nique has proved to be indispensable.

Moreover, the physician who is at the same
time a psychologist has found ample scope for
his activity in another direction, the reassuring
of his patient. To the ordinary man the idea that
other people’s minds may work in ways different
from his own is usually quite foreign. When,
therefore, a 'great shock causes his mind to
develop a new trick he is usually quite unpre-
pared for it, and frequently develops the fear of
impending or actual insanity : a fear which, for
many very cogent reasons, he keeps to himself as
long as possible. This fear may be dispelled if
his medical officer is able to impart to him some
knowledge of the considerable transient and
normal variations in the  mental happenings. of
different individuals.

It is important to point out here that, while a
knowledge of the “normal’’ psychology ex-
pounded in the ordinary English text-books has
been of no little use, especially in the direction
last described, much more help has been obtained
from the writings of those workers in the sister
science, psychopathology. As is well known, their
indefatigable industry and prolific speculation
have aroused considerable discussion in recent
years. Informed criticism of this work, however,
is at present very rare, and it is only fair to say
that little of it is to be found in English journals.
A change of attitude towards thie psycho-analytic
movement is now clearly noticeable among
psychologists. ~ While at one time psychology
dealt merely with the description and classification
of “states’’ of consciousness, there is now uni-
versal acknowledgment of the fact that many of
our thoughts, beliefs, and actions are due wholly
or in part to motives and causes of which we’
ourselves: may be partly or wholly unconscious.
To correct such thoughts and beliefs necessitates
the discovery of the factors which were originally
responsible for them. Hundreds of cases of
mental and nervous disorders arising from war

s
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experlence ha\e demonstrated this truth \\hu.h |
is now clearly realised. ~ Methods owing their
origin to the pioneer investigations of Ireud,
Jung, and others are now being widely used even
by * workers who do not necessarily agree with
the theoretical views held by these writers.

We may now consider the way in which the
medical problems of the war have affected the
outlook of psychology. It seems certain that after
the war greater emphasis will be laid upon the
importance of instinctive and, 6 emotional factors
and upon the power of non-rational bellefs to
influence conduct. “Individual’’ and ‘social’’
psychology can no longer be regarded as separate
departments. The rather exclusively intellectual-
istic viewpoint of psychology will be enormously
modified and supplemented. In justice to psycho-
logy it should be pointed out that in the years
preceding the war the beginning of this change
of aspect in England was clearly apparent in the
writings of such workers as Hart, Ernest Jones,
McDougall, Shand, Trotter, and Graham Wallas.

This newer psychology, if properly taught, will
be of distinct help to medical men in enabling
them to deal more scientifically with the enormous
and daily increasing number of mental and nerv-
ous disorders which are attributable, directly and
indirectly, to the war.

In conclusion, brief reference should be made
to another problem the urgency of which is great,
but towards the solution of which almost nothing
has yet been attempted in our own country. We
refer to the scientific selection and training of
persons for important tasks demanding special
innate and acquired aptitudes and capacities. The
war has demonstrated, and is demonstrating, in
a depressingly convincing way the ease with
which square pegs may be placed—and kept—
in round holes. The physical capacities of re-
cruits for the Army have usually been tested
before they have been allotted to their special
work ; but in scarcely any case has there been
any scientific attempt to determine how far they
are mentally fitted for the exacting tasks allotted
to them.

As this article is being written an instructive
contrast comes to hand from the Surgeon-
General’s Office at Washington. In the Psycho-
logical Review for March, 1918, Major Robert M.
Yerkes describes ‘‘the history of the organising
of psychological military service’’ in the United
States. We may mention here one point of in-
terest. The lowest 10 per cent. and the highest
5 per cent. discovered in the psychological exam-
ination of recruits were subjected to a searching
individual examination, on the basis of which a
special report was made to the medical officer.
The example of such a rational attempt to dis-
cover the incompetent and the specially competent
before, and not after, valuable time has been
wasted may be recommended to the consideration
of all who are anxious to further the best employ-
ment of our human resources.

/\/ATURE

T. :H.i-PEAR.
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THE ‘TOTAL' SOLAR-ECLIPSE: OF
JUNE 8, 1918.
BSERVATIONS of the solar eclipse of June 8
appear to have been very successful on the
whole, notwithstanding the general prevalence . of
cloudy conditions along the path of totality, ex-
tending from the State of Washington to Florida.
Preliminary accounts of the work of the parties of
observers from the Lick and Mount Wilson obser-
vatories are given in the August issue of the
Publications of the Astronomical Society of the
Pacific (vol. xxx., No. 176), and of those from the
Yeerkes and numerous other observatories in the
August-September issue of Popular Astronomy
(vol. xxvi., Ne. 7).

Prof. (,dmpbell's party was located at
Goldendale, Washington, and on an otherwise
completely cloudy day the sun was seen in a per-
fectly clear gap from less than a minute before
totality to a few seconds after the end of totality.

With a lens of 6-in. aperture and 4o-ft.. focal
length, pointed directly at the sun, photographs

of the corona were obtained which are described
as surpassing in definition any previously obtained
by the Lick observers. The corona was remarkable
for the sheaths of streamers which surrounded all
the principal prominences, and Prof. Campbell re-
marks that “it seems impossible to question that
the forces in the sun responsible for the promi-
nences are the forces which are responsible for
the coronal streamers situated near the promi-
nences.”  Excellent photographs of the corona
were also obtained with other instruments, and
streamers to the east of the sun were recorded to
about three solar diameters. Special cameras were
employed for registering the brighter stars in the -
region near the sun for the purpose of testing the
Einstein effect, and as stars fainter than 8th mag-
nitude are shown on the plates it is possible that
measurements may lead toimportantresults. A spec-
trogram obrained with a three- -prism spectrograph,

showing the spectrum of the corona east and west
of the sun, ‘with iron comparisons, was taken for
the accurate determination of the wave- length of
the well-known green line of “coronium,” and a
preliminary measurement has shown that the wave-
length differs very little fiom 53030 A. With a
single-prism spectrograph, the well-known coronal
1me< 3601, 3987, 4086, 4231, and 5303 were pho-
tographed, and seven other bright lines were sus-
pected. On these plates the coronal spectrum only
extends 6 or 7 minutes of arc from the edge of the
sun, and no absorption lines appear in this region;

the inner corona thus appears to be radiating its
own light, and does not reflect sufficient sunlight
to impress the Fraunhofer lines on its continuous
spectrum.  The irregular distribution of “coro-
rium” was successfully recorded by the use of an
objective-grating adjusted for the green line in the
third order spectrum. Five obsérvers gave atten-
tion to the “shadow band ” phenomena at the be-
ginning and end of totality, with results which
appear to be more definite and accordant than on
any previous occasion. With reference to the
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origin of these bands, Prof. Campbell considers
that the rapid cutting off of the sun’s rays before
totality, and the reverse process following totality,
may conceivably produce temperature or density
gradients in the earth’s atmosphere which may be
favourable to effects upon the solar rays analogous
to diffraction.

Prof. E. P. Lewis, who was associated with the
Lick observers, employed a large quartz spectro-
graph, an’ objective prism with double-image
prism for studying possible polarisation in the
lines, and a double-image camera for investigating
the integral polarisation of the corona. Strong
polarisation of the corona was recorded to a dis-
tance greater than the solar diameter.

At Green River, Wyoming, where the Mount
Wilson observers were stationed, the sun was
partly covered by clouds during totality. A {airly
good photograph of the corona, however, was
secured by Mr. Ellerman with an-8-in. objective
of 3o-ft. focal length, and Dr. St. John was par-
tially successful in-his work on, the spectrum of
the corona. The scale of the spectrograph em-
ployed was 6 A per millimetre in the region of the
green line, and the slit coincided with the sun’s
equator on an image 2 cm. in diameter. An iron
arc comparison impressed on the plate leads to
the wave-length 5303°204, on Rowland’s scale, for
the green coronal line on the east limb of the sun,
but the west limb was unfortunately obscured by
clouds. 1f it be assumed that the rotation of the
corona is of the same order as that of the chromo-
sphere, the corrected wave-length becomes
5303°239. It is important to note that the photo-
graph gave the impression that the,green line

~might have appeared less simple with a stronger

exposure. Some valuable records of the spectra
of the prominences and upper chromosphere were
also secured with a concave grating objective spec-
trograph.

The principal station occupied by the Yerkes
observers was also at Green River, Wyoming.
Prof. Barnard obtained photographs of the corona
and prominences with a 6-in. lens of 6o-ft. focal
length, and others with a photographic objective
‘of 12-in. aperture, which are stated to show the
prominences with an excellence of definition rarely
equalled. An extensive programme of spectro-
scopic work was planned by Prof. Frost, but the
clouds were too dense to permit of successful
results in all cases. The chief novelty was the use
of a moving-picture camera for recording the suc-
cessive changes in the chromospheric spectrum
near the beginning and end of totality, the ordinary
lens of this apparatus being replaced by an objec-
tive prism and a lens of 4o-cm. focal length. Ex-
posures were made at the rate of sixteen per
second, and, in spite of some interference by
clouds, many hundreds of interesting’ spectra were
obtained. Photometric measures, and photographs
of the coronal rings for measurement of the in-
tensity and distribution of light within the corona,
were obtained by Prof. Parkhurst. X

An expedition from the Lowell Observatory,
under the direction of Dr. V. M. Slipher, was
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located near Syracuse, Kansas, and here also the
sun- was covered by thin cloud during totality.
The large-scale photographs, however, show much
delicate detail, and the shape of the corona is de-
scribed as lying between the maximum and mini-
mum types. - Arches of coronal matter above the
brighter prominences were conspicuous, apparently
showing the influence of the prominences upon the
structure of the corona, as also noted by Prof.
Campbell. Numerous spectroscopic photographs
were obtained, and one of those taken with a single
prism shows the solar absorption lines in the outer
corona in addition to the emission lines and con-
tinuous spectrum of the inner corona. A prelimi-
nary measure gave 53030 for the wave-length of
the green line: - Photographs of the green ring with
a slitless instrument show that the irregularities
have no relation to those of the hydrogen and
helium rings, and there is no obvious correlation
between the prominences and the inner corona.
Successful observations were also made by ex-
peditions from the United States Naval Observa-
tory, the Smithsonian Astrophysical Observatory,
the Sproul Observatory, and other institutions.
The only permanent observatory in the belt of
totality was the Chamberlin Observatory at Den-
ver, and it is unfortunate that the 20-in. refractor
and other instruments assembled for the occasion
could not be utilised on account of dense clouds.

MODERN - STUDIES : IN SCHOOLS.
THE report (Cd. 9036, price gd. net) of the

Committee appointed to inquire into the
position of modern languages in the educational
system of Great Britain, published shortly after
that of the Committee on the position of natural
science, which was summarised in NATURE of April
18, p. 135, was awaited with peculiar interest. It
was expected to put new life into the modern sides
of schools, so that modern language teaching
should afford some gift which the study of lan-
guages can best provide. The questions really are :
What is the part which the study of modern
languages shall take in the creative life of the
world, and what is its distinctive message? With-
out some high purpose the modern sides of
schools must be dull and mechanical. We looked
for inspiration, but have been disappointed. The
members of the Committee are not themselves in-
spired with enthusiasm for the part that modern
studies shall take—which the studies alone can
take—in the uplifting of the world.

The truth is that with the authors of the report
the study of modern languages is their second love.
So we are met at the threshold with business and
diplomacy. It is true that, later, the report seeks
some higher purpose, but only half-heartedly and
without the enthusiasm of conviction. Commerce,
we are gravely told, “is one of the principal ends
of education, if it is not the whole of it ”’; and the
Committee has consulted a large number of com-
mercial firms. But ideals which are springing into
life, which it is the essential work of education to
foster, may transform the whole of our commercial .
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system—may, indeed, make an end of it. After the
war, the report says, “‘keen emulation will be en-
countered, lost ground must be recovered, new
openings must be found,” and so on; and modern
languages must be taught so that boys may be
prepared to join in this commercial warfare or in
the higher warfare of diplomacy, Though it may
be questioned whether the success of a nation is
due entirely to these things, the Committee leaves
no doubt as to its own views. The value of busi-
ness is stated quite candidly and unconsciously.
“Our foreign trade does not comprise the whole
of our activities, but the whole of our activities
depend upon it.”” ‘‘After the war we shall want
it more and more if we are to enter into the com-
mercial conflict and succeed in the struggle ’’ To
the honour of. schoolboys be it said, they will not
be inspired with a consuming zeal for study by
these business outlooks on life.

We submit that the duty of the Committee was
not to supply service of this kind, or to satisfy
the demands of either commerce or diplomacy. Its
privilege was to impress new ideals into the ser-
vice of the State; to inspire and send forth new
workers into all parts of the national life. What-
ever views we may hold on the historical, social,
or economic questions of this or any other country
—and the Committee does not conceal its own
views—we might have expected in the report nobler
foundations for these new modern studies.

The report is on pleasanter ground when it con-
siders the special value of modern languages in
the interchange of knowledge and ideas between
the nations of the world. The Committee reminds
us that no country can afford to rely on its own
domestic stores of knowledge and ideals; and
scientific workers are advised to make themselves
familiar with as many modern languages as pos-
sible. “The whole civilised world is a co-operative
manufactory of knowledge ’’ and of ideals. “New
researches are constantly leading to new dis-
coveries, new and fruitful ideas are giving new
pointers to thought, new applications of old prin-
ciples are being made, and in this work all
civilised countries can collaborate.”” We would
that the Committee had made these fruitful
thoughts more pronounced and more vital in its
report, and that it had shown how to apply them
in the school life. It is possible that this union
of thought and endeavour between the nations is
the gift for which we are searching.

When, however, the Committee definitely turns
to the value of modern studies in education it be-
comes apologetic, and has no advice to offer but
that the modern language master should copy his
classical colleague and try to live up to his stan-
dard of culture. The value of classical studies is
set forth in the well-known form, and the search
for the new spirit which the study of modern lan-
guages might invoke is abandoned.

The opinions of the Committee on educational
methods are astonishingly reactionary, and would
be alarming if they proceeded from men who were
themselves traired in modern studies; but the
surprising, and to that extent reassuring, fact is
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that most of the Committee are men who have
gained their inspiration from the classics, and not
from modern language study. They lament that
“instruction cannot be universal; it must proceed
from the more instructed to the more ignorant.”
Or, again: ‘“Modern studies can only work
through the few to the many, through the many
to the multitude.”” This is certainly contrary to
natural methods of progress, and is opposed to the
modern methods of education which have been
suggested by science. It is to be regretted that
the Committee did not include any representative
of science. The sister Committee on science had
the help of at least two modern language scholars.

The report is influenced by the Board of Educa-
tion. This is easily traced in the appearance of
‘“coherent ’’ education and co-ordination. Co-
herence appears in most of the Board’s circulars.
It has worked woeful ruth with evening schools,
continuation classes, and technical education. It
reaches its sublime limit in the advocacy of
classics as the dominant study for admission to the
Higher Civil Service—for which the classical
education is described as the most coherent of
courses of study.

INSURANCE AND ANNUITIES FOR
COLLEGE AND UNIVERSITY TEACHERS.

THE recently issued twelfth annual report of

the president and treasurer of the Carnegie
Foundation for the Advancement of Teaching is
one of much importance in connection with the
question of life insurance and pension provision.
for college and university teachers in America.
Twelve years ago the above corporation was
founded in order to provide pensions for the
college and university teachers in the United
States, Canada, and Newfoundland, and during this
period it has, without doubt, not only proved a
boon to the beneficiaries, but also increased the
attractiveness of the teaching career. But the
experience of the past twelve years and a careful
study of the whole problem have led the trustees
of the foundation to the conclusion that the prin-
ciples on which they have acted in the past have
been unsound. While insisting that the payment
of pensions to. men who, like college and
university teachers, are in receipt of fixed and
rather modest salaries must be regarded as a
matter of right, and not of favour, the trustees
have become convinced that no system of free
pensions can be devised which will not in the end
affect the teacher’s pay, and that the contributory
system of annuities is the only one which society
can permanently support.

The trustees are, therefore, driven to the con-
clusion that the policy of free pensions which has
been pursued during the past twelve years is
unsound, and they have decided to act sincerely
and courageously on the strength of their newly
formed convictions, while at the same time acting
justly towards those present teachers who have
come to regard the present rules of the foundation
as in the nature of a contract. An additional
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reason for reconsidering their policy is found by
the trustees in the fact that the very considerable
additions which have in recent years been made
to the ranks of the teachers promise to impose a
strain on the funds of the foundation far beyond
their powers to support.

The purpose of pensions is to ensure to the
teacher econqmic independence at the close of his
productive life. Without such provision the work
of the teacher cannot be carried on without undue
gcare and apprehension, which lower the quality
of the teacher’s work. But there is another point
to which attention is less often given—namely,
the necessity of freeing the teacher from the
apprehension of the economic dependence of wife
and family in the event of his death. In the case
of the young married teacher this apprehension
is probably more powerful and more detrimental
to good work than the former. A< the present
report emphasises, however, the problem of the
annuity cannot be financially separated from the
problem of life insurance during the productive
period of the teacher’s life.

It is of much interest to notice that the con-
clusions reached here are fundamentally quite
similar to those arrived at by the commission on
the superannuation system for the federated
universities of Great Britain. Whereas, however,
in Great Britain, owing to the comparatively small
number of - teachers involved, and for other
reasons, the insurance and annuity contracts are
carried out through the agency of existing insur-
ance companies, the trustees of the Carnegie
Foundation have decided to found a special
teachers’ insurance and annuity association to
be organised, under the laws of the State of New
York, so as to represent primarily the interests of
the policyholders, to whose scrutiny and over-
sight it would be subject. In this way insurance
can be effected at a lower rate than is possible
with insurance businesses carried on for profit,
and the benefits to be derived under the proposed
scheme appear to be appreciably greater than
those accruing under the British scheme. With
regard to the combination of life insurance with
annuity provision, the trustees point out that this
can be effected best by a combination of so-called
term insurance with deferred annuity insurance.
By this means, by the payment of the same total
sum as is contributed under the pension scheme
a much greater protection is given to the depen-
dents of the insured during his productive life,
without greatly diminishing the value of the
annuity should the insured live to the pensionable
age. The suggestion is well worth the considera-
tion of authorities in this country.

ON.  COLOUR SENSITISED PLATES.

NDER the above title, in the issues of NATURE

of February 18 and 25, 1915, we described

the general character and some of the typical uses
of colour sensitised plates—that is, plates made
sensitive to colours to which the simple gelatino-
bromide of silver is practically insensitive. The
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additional sensitiveness is produced by the incor-
poration of dyes with the emulsion or by their
application to the finished plates, and we pointed
out that when a continuous spectrum was photo-
graphed on such plates, there was clearly shown
the original maximum of sensitiveness of the
silver bromide and the new maximum or maxima
added as the result of the special treatment.
Plates made sensitive to all the colours of the
visible spectrum would thus have three or four
maxima, instead of only one. This irregularity
was obviously one cause of the difficulty of getting
the complete control of the colour effect that is
desirable. ) *

Shortly after those articles were written, the
“Wratten Division ’* of Messrs. Kodak improved
their panchromatic plate so effectually that it
showed an almost even sensitiveness to the normal
solar spectrum. Messrs. Ilford make a plate with
similar characteristics. In these plates there is
slight evidence. of maxima in the greenish-blue
and in the red, but these are so slight that it is
often scarcely necessary to take notice of them.

It is obvious that a plate of even sensitiveness
is theoretically, and one may add practically, the
best and simplest where the general and various
control of colour effects is necessary. For three-
colour reproduction purposes, for example, where
the spectrum has to be divided into three regions
—roughly, red, green, and blue—the exposure for
each colour is very nearly equal. For orthochro-
matic work——that is, where it is desired that the
degrees of whiteness in the print shall correspond
in proportion with the degrees of luminosity in
the object that produces them, irrespective of their
colour—it is clear that we must use a colour
filter that will gradually tone down the action of
the red and the blue, giving a curve of trans-
mission similar to the luminosity curve of the
spectrum—and such a filter will be -green. The
general idea that a yellow filter is the proper one
to improve the rendering of ‘colour sensitised
plates, which was correct with the older plates
that were deficient in red sensitiveness, appears
still to predominate. A yellow filter with modern
panchromatic plates will darken the representation
of the blues, but will leave the reds, and colours
such as yellow, of which red is a component, too
light. The difficulty is to find a suitable green
filter, for it is, as a rule, much more trouble to
get a green filter to suit one’s needs than that of
any other colour. Of the well-known
dyes, naphthol green seems the nearest approach
to what is wanted, so far as absorption is con-
cerned. As Prof. Pope has been so successful
in his work on dyes, perhaps he will be able to
find one that gives a better curve and that absorbs
less of the colour that it is desired should be
transmitted. Of course, theoretically, for ortho-
chromatic results there is the alternative of re-
ducing the sensitiveness of the plate to red to a
proper degree, leaving only the action in the blue
excessive, and to be reduced by a yellow filter.

We have just received from Messrs. Ilford a
portfolio containing a set of comparative prints
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produced from' a strikingly coloured original,
which is included, that demonstrates the great
power that one has in the use of their panchro-
matic plates. A similar portfolio will be sent
post free to anyone interested in the subject who
applies for it. The first print is from a negative
on an ordinary plate, and shows yellow and yel-
lowish green much too dark, red black, and dark
blue very light; and a panchromatic plate, without
a light filter, gives the red and yellow, especially
the red, ‘too light instead of too dark, and the
blues are a little improved. The interposition of
a light filter that increases the exposure by only
three times darkens the blues, strikingly, though
not quite enough. Presumably this is a yellow
filter, as it leaves the red and yellow and yellowish-
green too light.” A green filter would have cor-
rected the reds, as well as the blues, as explained
above, and a photograph taken through one would
have been a most instructive addition to the port-
folio. CHAPMAN JONES.

NOTES. .

OwING to the greatly increased cost of production
caused by the conditions of war, it has been found
necessary to increase the price of weekly issues of
Nature from 6d. to od. The change in price will take
place with the issue of October 24. For particulars
of the new subscription rates see p. xxxiv.

Tue following is a list of the foreign delegates ap-
pointed to attend the Inter-Allied Conference on the
Future of International Scientific Organisations, which
is to be held at Burlington House, Piccadilly, next
week :—Belgium : M. Lecomte Prof. Massart, "and M.
de la Vallée Poussin. France: MM. B. Balllaud
G. Bigourdan, A. Haller, Lacroix (permanent secre-
tary, Académie des Sciences), C. Lallemand, Moureu,
and E. Picard (permanent secretary, Académie des
Sciences). Italy: Prof. V. Volterra (Member of the
Italian Senate). Japan: Prof. Joji Sakurai and M. A.
Janakadate. Portugal : Prof. B. Freire. Serbia: Prof.
B. ' Popovitch and Dr. Zoujovitch. U.S.A.: Dr. E.
Bumstead, Col. J. J. Carty, Dr. W. J. Durand, Dr. S.
Flexner, “Prof.*G. K. Hale, 'and"'Dr."A. A’ 'Noyes.
The British delegates are to be nominated during the

present week,
-

Tuis year’s meeting of the American Association is
to take place in Baltimore, Ma., under the auspices
of the Johns Hopkins Umversxtv from December 27
to 31. Boston had previously been selected as the
place of meeting, but as so many men of science are
at present working in Washington with matters con-
nected with the war, Baltimore has been chosen to
take its place. The activities of the meeting will be
mainly directed to the applications of science to the
present great struggle.

A War Committee of Technical Societies has been
formed in the United States of America, with repre-
sentatives from the following societies and institutes :
American Society of Civil Engineers, American In-
stitute of Electrical Engineers, American Society of
Mechanical Engineers, American Institute of Mining
Engineers, American Gas Institute, American Electro-
chemical Society, Illuminating Engineering Society,
Mining and Metallurgical Society of America, Ameri-
can Society of Refrigerating Engineers, and American
Institute of Chemical Engineers.
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A MEETING of the Opucal Somet\ will be held at
the Imperial College of Science and Technology,
South Kensington, on Thursday, October 10, at
7 p-m., when the following contributions will be sub-
mitted for discussion :—(a) *‘ Sources and Magnitudes
of Centring Errors in a Sextant,” by Naval Instructor
T. Y. Baker; and (b) **Astigmatism: Interchange-
ability of Stop and Object,”” T. Chaundy.

At the general meeting of the Institution of
Mechanical Engineers, to be held at 6 p.m. on Friday,
October 18, the following papers will be read :—" A
Law Governing the Resistance to Penetration of
Metals which are Capable of Plastic Deformation,
and a New Hardness Scale in Fundamental Units,”
Prof. C. A. Edwards and F. W. Willis; *The Value
of the Indentation Method in the Determination of
Hardness,” R. G. C. Batson; and ‘“The Ludwik
Hardness Test,”” Dr. W. C. Unwin.

Tue first general meeting of the National Union of
Scientific Workers (for the determination of its con-
stitution and to elect its first representative council) is
to be held in London in the last week of the present
month. Information as to the time and place of the
meeting can be obtained from the secretary, Dr.
Norman R. Campbell, North Lodge, Queen’s Road,
Teddington. .

Mr. A. E. BeErrimAN, chief engineer to the Daimler
Co., has heen appointed Deputy Controller of the
Technical Department of the Department of Aircraft
Production of the Ministry of Munitions, in succes-
sion to the late Prof. Bertram Hopkinson.

WE regret to have to ‘announce the death of Dr.
Henry Dver, the former first principal of the Imperial
College of Engineering at Tokyo, Japan.

Bisuor MircHiNsoN, Master of Pembroke College,
Oxford, whose sudden death at the age of eighty-five
was announced in the Times of September 26, was
a warm friend of science and a naturalist of the good
old-fashioned kind. In 1855 he passed out of the
schools at Oxford with two first classes, one in
Lit.Hum., the other in natural science.* When he
went to Barbados as its bishop he was already well
grounded in botany, and his knowledge of the British
flora was extensive and precise. In Barbados he
found a new plant-world to conquer, and sent many
tlophm\ home to enrich our national collection. But
it was geology that proved his favourite hobby, and
the collection of fossils which he amassed and lately
presented to University College, London, contains
some very interesting forms. A friend recalls with
admiration and dehght his courage on one occasion
as a collector when, with the assistance of some
quarrymen, but without official sanction, he blasted
down many tons of cliff at Porth-y-rhaw in search of
Paradoxides, hoping that this giant Trilobite might
retain some traces “of its limbs. Fine specimens re-
warded his enterprise, but never a sign of a limb,
which sufficiently proves that this big creature did not
progress by walking. Bishop Mitchinson was a
fellow of the Geologlcal Society, and served on its
council. Many of the older members still retain a
happy memory of their friendly reunions in the
Master’s lodge, cheered by the genial hospitality of
the most genial of hosts.

Tue death is announced of Mr. A. S. Esslemont,
late Controller of the Optical Munitions, Glassware,
and Potash Production Depa1tment of the Ministry
of Munitions.

Tue death is announced, in his sixty-seventh year,
of Dr. Byron D. Halsted, who was professor of botany
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" at Towa Agricultural College from 1885 to 1889, and
has since that date occupied a similar chair at Rutgers
College, New Jersey. At one time Dr. Halsted was
managing editor of the American Agriculturist.

He |
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was president of the Society for the Promotion of |

Agricultural Science in 1897, and of the Botanical
Society of America in 1900

TrE Salters’ Company is establishing an institute
to be called “The Salters’ Institute of Industrial
Chemistry,” in connection with which there will be
two types of fellowships for which post-graduate
students of any recognised university will be eligible,
viz. fellowships to enable post-graduate students to
continue their studies at an approved university or
other institution under the general supervision of the
director of the institute; and industrial fellowships to
enable suitably equipped chemists to carry on research

for any particular manufacturer, under an agreement |

which will be entered into between the institute, the
manufacturer, and the fellow.

The Salters’ Company |

is open to receive applications for the post of director |
of the institute from persons possessing exceptional | t
| carving, while their prcficiency in cookery is widely

knowledge of scientific and industrial chemistry.

Tre Glaziers Company’s luncheon on Wednesday,
September 25, to which were invited a number of
gentlemen taking a prominent part in the glass
industry, was of more tkan ordinary interest, for the
Master, Mr. G. Paget Walford, announced a new
policy for the Cempany. He said that he had deter-
mined, when entering on his new term of office, that the
Company should assume once*more its responsibilities
to the industry, and bring its prestige and history and
influence to the support of all_movements devised to
promote the industry’s interests. With this object he
foreshadowed the formation of a reconstruction com-
mittee of the Company and a representative gathering
of the trade at an early date. The importance of
technical training and research as the foundation on
which the industry could be successfully rebuilt was
emphasised by the presence and the speeches of
the Vice-Chancellor and the senior and junior Pro-
Chancellors of the University of Sheffield, and also by
Dr. W. E. S, Turner, the head of the department of
glass technology, who, in addition, gave some en-
couraging statistics of the growth of new branches of
the glass industry. A letter from Mr. H. A. L. Fisher,
Minister of Education, apologising for non-attendance,
also strongly urged the claims of technical education
and its application to the glass trades.

Trae Dodman headland on the Cornish coast has
been secured for the National Trust for Places of
Historic Interest or Natural Beauty. The donor
prefers to remain anonymous.

THE expedition to Barbados and Antigua of a party
from the State University of Iowa has returned safely
and with good results.
secure collections in marine zoology, entomology, and
geology from a region in which little work had
hitherto been done, but also to study the living forms
in and around the islands visited and thus to supple-
ment the future more intensive work based on the
collections secured. A number of reports are to he
prepared ; that on Mollusca by J. B. Henderson, the
reef fishes by Dr. B. W. Evermann, and the
Asteroidea and Holothuroidea by Prof. W: K. Fisher.
The Hydroida and Alcyonaria will probably be dealt
with by Prof. C. C. Nutting. -

Sir JameEs Frazer in ‘““The Golden Bough' has
collected numerous accounts of the deification of kings
and priests. The Sumerian people of the dynasty of

The object was not only to’

Ur (2475-2358 B.C.) developed this phase of religion to '
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| an extent almost unparalleled in the subsequent his- .

tory of mankind. By them this belief was connected
with a fundamental doctrine of ancient civilisation,
the conception of a dying god, Tammuz, the soul of
vegetation. The Museum Journal for September,
1917, lately received, publishes a series of hymns
devoted to the cult of Dungi, the first of these men-
gods, found in the Nippur Library. This song-service
describes the miseries of life and the solicitude of the
man-saviour who intercedes to propitiate the wrath of
the gods aroused by sin. This new tablet thus occupies
a place of peculiar importance in cuneiform literature.

Dr. WarLter HouGH has republished from the Pro-
ceedings of the United States National Museum
(vol. liv.) an account of the Hopi Indian collections
in the museum. This tribe occupies stone-built dwell-
ings in north-eastern Arizona. It was first visited
by white men in 1340, and, owing to the isolation of
the country, it has preserved to a greater degree than
other tribes the arts and customs of the Pueblos. The
Hopi live by farming, and the arts in which they are
most skiiful are weaving, basket-making, and wood-

known among other Indian tribes. The present col-
lections give a vivid picture of their artistic produc-
tions and technology. The report is well illustrated
by drawings and photographs, and brings together in
an interesting way a large amount of information on
one of the most remarkable existing Indian tribes.

THE Brooklyn Museum Quarterly for July, 1917,
only recently received, describes an exhibition of
students’ worle from the various high schools in the
city. It consists of models of stage settings, designs,
and drawings illustrating the scenic art of the theatre.
During the past century the art of scene-painting has
held, in the estimation of the public, a position
between that of the mural and that of the sign painter,
in spite of the fact that during the eighteenth century
the art was highly developed in Italy and France.
Among the most interesting exhibits are four scenes
designed for the recent production of ** The Canterbury
Pilgrims” at the Metropolitan Opera House in
Brooklyn, and those for * Giaconda” and ‘The
Willow Tree.” These settings are designed to assist
the actor in realising the ‘‘atmosphere’ of the piece
which he is engaced in representing, and to initiate
new developments of character. The scheme is
interesting, and suggests new developments in art
teaching.

Mr. J. REID MoIR, in a contribution reprinted from
the East Anglian Daily Times of September 17,
describes an interesting addition to the collections of
the Ipswich Museum, which already .possesses a fine
series of stone weapons. The casts recently purchased
are exact copies, both in colour and form, of the most
notable discoveries of ancient human bones which
have been made both in this country and on the con-
tinent of Europe. One cast represents the strange
ape-man (Pithecanthropus erectusg) of Java, others the
Heidelberg jaw (Homo heidelbergensis), the Piltdown
skull and jaw (Eoanthropus dawsoni), the Galley Hill
skull and jaw, two examples of Homo neanderthalensis,
and the famous Cro Magnon skull and jaw. So far
as is known, this is the only collection of the kind
in Great Britain, and it deserves the attention of
anthropologists.

A criricaL survey of what is known of the sense of
hearing in fishes appears in the Proceedings of the
American Philosophical. Society (vol. lvii.,, No. 2).
The author, Prof. G. H. Parker, after a careful study
of the literature of the subject, considers it probable
that in the ears of the higher fishes, where utriculus
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and sacculus are well differentiated, the sacculus has
to do with hearing and the utriculus with equilibrium.
The sense of hearing is, however, of a very limited
kind, amounting to little more than a bare ability to
distinguish sound. The ears of the lower fishes are
of a more primitive type, and are probably responsive
only to relatively loud noises, such as have been
shown to be effective stimuli for the skin.

Pror. 1. IkeDA and Mr. Y. Ozaki give an interesting
account (Journ. Coll. Sci., Imp. Univ., Tokyo, vol. xl.,
art. 6, 1918) of the structure and conjugation of
Boveria labialis, a new species of ciliate protozoon
found living in the respiratory trees of two Japanese
Holothurians (sea-cucumbers). Each Boveria has a
meganucleus and, near its aboral end, one micro-
nucleus. Conjugation occurs periodically, and hence,
if this process is taking place at all, the majority of
individuals in the same host are in conjugation. The
conjugation differs in several remarkable features from
the well-known corresponding process in Paramcecium.
The two conjugants, which are similar (isogamous),
become attached to each other by their aboral ends,
and the meganucleus does not disappear, but persists
throughout and subsequent to the conjugation. The
micronucleus of each conjugant undergoes two suc-
cessive divisions, the first amitotic and the second
mitotic; of the four nuclei so produced, three de-
generate and disappear, while the fourth divides
mitotically into two—a stationary nucleus and a
migratory nucleus. The migratory nucleus of one
conjugant passes over to and fuses with the stationary
nucleus of the other, and the synkaryon so formed in
each individual divides twice, giving four nuclei, one
of which becomes the new micronucleus, while the
other three undergo degenerative changes and become
incorporated into the persisting meganucleus, but they
can be traced in the first and second fissions of the
now separated Boverias. The authors record examples
with two, three, four, and six meganuclei, but in
these cases all the meganuclei except one sooner or
later disappear. Encystment of the ciliates in the
subepithelial connective tissue of the respiratory trees
is also described, but has evidently not been fully
traced.

IMPORTANT contributions to the exploration of
Labrador by Mr. R. ]J. Flaherty are described in a
paper in the Geographical Review for August (vol. vi.,
No. 2). Mr. Flaherty in 1912 made two crossings of
the unknown northern part of the Ungava Peninsula
between Hudson Bay and Ungava Bay. The first
was eastward by Lake Minto and the Leaf River.
Part of this route was traversed by A. P. Low in
1898. The second crossing from east to west was
through the unknown heart of the peninsula in about
lat. 60° N. Mr. Flaherty followed the Payne and the
Povungnituk Rivers, and crossed a barren country
almost deserted by the present generation of Eskimo
since the herds of caribou moved further south. The
only natives encountered on the northern traverse were
a small group on the Payne River about thirty miles
from the coast. The paper is accompanied by a map
of the route surveys on a scale of 1:506,880, and a
smaller-scale map of the Ungava Peninsula.

IN the Proceedings of the United States National
Museum (vol. liv., p. 308, 1918) Prof. T. D. A.
Cockerell strengthens his highly interesting deter-
mination of the presence of Glossina in the Miocene
shales of Colorado. Two new species are described,
and the author reviews the living forms and their
distribution. Osborn’s suggestion that many large
Cainozoic. mammals in America may have been
destroved by fly-borne parasites is rendered highly
probable by the wider range of tsetse-flies now indi-
cated by Prof. Cockerell.
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MucH importarnce is justly attached to the insect fauna
of the Upper Carboniferous strata of Commentry
(Allier), and literature on the scattered specimens
appears in various lands. It may be well, then, to
direct attention to a criticism by Mr. R. J. Tillyard
of two of Mr. H. Botton’s descriptions of specimens
at Bristol (Proc. Linn. Soc. N.S.W., vol. xliii., 1918,

p. 123). Mr. Tillyard contributes comparative ob-
servations on recent and Permian species from
Australia.

MRr. LE Roy JEFrFERS (Scientific American, August 24,
1918) has explored the Great Onyx Cave, which was
discovered about two years ago to the north-east of
the Mammoth Cave of Kentucky. The most interest-
ing feature is the great development of gypsum, which
produces a rich variety of crystalline growths. We
have a suspicion that the word ‘‘ helectites,” used for
twisted groups, should be written ‘‘helictites,” from
€NLKTOs.

A “ Grorocicar. Handboolkk of Northern France”
has been prepared by Prof. W. M. Davis for the
use of American soldiers in France. The book has
been approved by the Geographical Committee of the
U.S. National Research Council, and copies are being
distributed free to the Army cantonments, etc.

Dr. C. FENNER, a graduate of the University of
Melbourne, contributed a physiographic paper of un-
usual interest and importance at the July meeting of
the Royal Society of Victoria. The paper deals with
the physiography of the whole basin of the Werribee
River, which includes the Permo-Carboniferous glacial
deposits of the Bacchus March district, known to most
geologists. Interesting correlations are made con-
necting the topographic units of the area with their

history and settlement, economic conditions and
accessibility, rainfall and water-supply. The rocks
of the area include Lower Ordovician sediments,

Lower Devonian granitic rocks, Permo-Carboniferous
glacial deposits, a mixed Tertiary series comprising
older basalts, Tertiary leaf-beds, and newer basalts,
while recent alluvium forms the fertile deposits of
Bacchus Marsh. The area after peneplanation was sub-
jected to differential uplift in the mid-Tertiary period.
After the older basalt was poured out, trough-faulting
along east and west lines commenced forming the Ballan
‘“sunk-land,” with elevated blocks of the Lerderderg
and Brisbane ranges to the north and south. Follow-
ing the extensive newer basalt outpourings, further
faulting, involving a western uplift, formed the Rows-
ley scarp with a north and south trend; and an east
and west fault, with uplift to the north, elevated the
Gisborne highlands. Between these elevated blocks
the south-eastern part of the area forms the ‘‘sunk-
land " of the Werribee plains. The relations of the
older and newer basalts to the various fault-lines are
utilised as elements in establishing the ages of the
eanlier and later faults. The Werribee River with its
tributartes, including the Lerderderg River, are
vounger than the newer basalts, and their courses
were established before the later faulting. As a result
of the formation of the Rowsley fault scarp the rivers
have developed deep gorges cut into the elevated .
earth-blocks, the Werribee gorge being in places
600 ft. deep, ‘while the Lerderderg gorge, in a region
twice elevated, is in places 1000 ft. in depth.

THE Scientific Proceedings of the Royal Dublin
Society for June and August contain communications
by Mr. R. G. Allen, of the Royal College of Science,
Dublin, on the effect of temperature on the electrical
resistances “of porcelains, red fibre, and a new insula-
tor known as erinoid—a by-product of milk. The
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porcelains were investigated up to 300° C., and the
fibre and erinoid up to 100° C., the results in most
cases being checked by the use of the leakage method,
the galvanometer, and the megger. Of the porcelains
the Portland china and Royal Worcester were found
to be the best insulators.” On the insulation of some
of the samples change of voltage had no effect.
all the effect of rise of temperature was a large de-
crease of insulating power, the resistivity R following
closely the law, log R=a/T+b, where T is tempera-
ture on the Absolute scale, and a, b are constants for
each sample. Erinoid is not so hygroscopic as red
fibre, and the resistivities of both change with tem-
perature according to the above law.

TuE Journal fiir Gasbeleuchtung for May 18 last
states that the United States produced in 1917
670,000 . hectolitres = of ‘' solvenaphtha,” i.e. heavy
benzol distilling over at between 160° and 180° C.,
and from which may be derived go,000 hectolitres
(nearly two million gallons) of toluene by using solve-
naphtha in place of oil in water-gas plants. In an
industrial trial with the Lowe apparatus, where solve-
naphtha was substituted for gas-oil, the production of
carburetted gas being 14,000 cubic metres in twenty-
four hours, the expenditure of solvenaphtha was two
litres per cbm. of gas, the equivalent expenditures of
coke and steam being respectively 74 kg. and 60 kg.
per 100 chm. gas, with a temperature of 825° C. at

. the superheater and 15-5° C. at the condenser outlet.
Light oil, condensed and separated by cooling, repre-
sented 57 per cent. of the solvenaphtha employed, and
it contained 14-5 per cent. of benzene and 237 per cent.
of toluene, which corresponds with 8.3 per cent. and
136 per cent. of the initial quantity of solvenaphtha.

AN account of some interesting studies on the forma-
tion of coke, of considerable importance from both the
theoretical and practical points of view, is given"by G.
Charpy and M. Godchot in the Comptes rendus of the
Paris Academy of Sciences for August 26. Starting
with a Brassac coal containing only 11 per cent. of
volatile matter and not forming a coherent coke,
and a Durham coal with 24 per cent. of volatile matter
giving alone a very friable coke, mixtures of these two
were carbonised in variable proportions. The crushing
strength of the resulting coke varied greatly with the
composition of the mixture, first-becoming appreciable
with 20 per cent. of the Durham coal—24 kg. per
sq. cm. with 25 per cent., 45 kg. per sq. em: with
44 per cent., 80 kg. per sq. em. with 51 per cent.—and
then falling to zero when the proportion of Durham coal
was increased by a further 3 per cent. to 56 per cent.
This rapid and unexpected variation shows the import-
ance of determining exactly by experiment the best
proportion when carbonising mixtures of two coals.
The same Brassac coal mixed with pitch in certain
proportions also furnished a hard coke, and tar could
replace the pitch. Results of high interest were ob-
tained in experiments on the effects of a preliminary
heating to a low temperature. With a Durham toal
containing 281 per cent. of volatile matter, direct car-
bonisation at 700° €. gave a voluminous, soft, friable
coke, and this was also the result if the coal had been
submitted to a preliminary distillation at 450° C. for
thirty, sixty, or ninety minutes before raising to
700° C. But if the preliminary distillation at 450° C.
were carried out for ros, 130, or 150 minutes, further
heating at 700° C. gave coherent cokes with strengths
of 41, 98, and 25 kg. per sq. cm. respectively. Pro-
longing the preliminary heating to 450° C. for a further
fifteen minutes (163 in all) gave again a pulverulent
coke. Thus this coal, completely useless for coking
purposes in its natural state, gives a coke of normal
quality if about one-third of its volatile matter is
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removed by a preliminary distillation at 450° C. The
authors point out that this unexpected result is difficult
to reconcile with current theories as to the cause of
coke formation.

WEe have received a reprint of an -article in De
Natuur by Mr. J. W. Giltay, of Delft, dealing with
Mersenne and his ideas on acoustics. Marin Mersenne
(1588-1648), Franciscan friar, friend of Descartes,
Gassendi, and Thomas Hobbes, ‘“‘profond philosophe
musicien,” according to Constantine’ Huygens, was,
in the opinion of Poggendorff (‘‘Geschichte der
Physik,” p. 327), not a physicist of the first rank,
but remarkable for his active correspondence, which
at the time replaced to some extent the «scientific
journals of our day. Mr. Giltay illustrates Mersenne’s
ideas by quotations from his two principal works,
" Harmonie Vniverselle” (1627) and ‘ Traitez des
consonances, des dissonances, des genres, des modes &
de la composition ” (1635). In spite of the undeveloped
state of physical knowledge, the Franciscan sometimes
approaches near to our present notions, as in his
explanation of beats. At times ‘he is still under the
influence of Aristotle, as, when discussing the pendulum
and the fall of bodies in wvacuo, he writes, ‘‘1’on ne
scait si le vuide est possible, ny s'il est quelque chose
de réel.” His writings abound in sudden digressions
into theology and philosophy, but his interest in music
was scientific rather than artistic.

As is generally known, in pre-war times our supplies
of glass apparatus for laboratory use were largely
obtained from what are at present enemy sources.
Now that we are thrown on our own resources,
manufacturers in this country have taken steps to meet
the demand for such glassware. Measuring instru-
ments, such as burettes, pipettes, flasks, and graduated
cylinders, made and calibrated in this country, are
obtainable—presumably with no more difficulty than
is due just now to questions of priority as regards war
requirements. We have recently had an opportunity
of inspecting specimens of such laboratory instruments
manufactured by Messrs. Gallenkamp and Co., Ltd.
A correspondent who has seen them remarks that they
are well-made articles, and appear to be quite' as
suitable for laboratory work as the apparatus formerly
obtained. The only sugggstion to be made is that the
thicker parts of the figures (enclosed between two fine
lines) might with advantage be roughened, to make
the figures more conspicuous. It may be recalled that,
as noted recently in these columns, arrangements have
been made by the National Physical Laboratory to test
and certify glass measuring instruments sent by manu-
facturers, so that reliance can be placed on the accuracy
of any apparatus thus certified.

IN a recent issue of the Elektrotechnische Zeitschrift
it was stated that the magnetic properties of nickel-
steel caused it to be used by the German Navy for
the construction of parts of ships near to the compass
in order to prevent variable effects on the compass-
field. Anschiitz and Co. now write a letter (Elektrot.
Ztschr., June 20) to state that this use of nickel-steel
is by no means new, and, in fact, is a very costly
method of obtainins good ‘‘ compass-fields,” and that
the method has been almostly completely discontinued.
The compasses are now almost entirely gyroscopic.
The use of this type of compass has the further advan-
tage of saving large quantities of nickel, which is so
expensive and difficult to obtain.

Tue smallest and lightest practical set of portable
testing ammeter, voltmeter, and wattmeter has been
constructed by the American General Electric Co.
According to the Electrical Review and Western Elec-
trician (June 13 last), the ammeter and wattmeter are
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equipped for current capacities up to 20 amps. The
ammeter is of the iron vane type, the voltmeter and
wattmeter being dynamometric = instruments. ~ All
windings are magnetically shielded and a new type
of air-damper is fitted, rendering the needle very dead-
beat. The weight of the instrument, complete in case,
is less than 2 lb. )

A RECENT German patent (Glickauf, August 3, 1918)
describes a process for rendering powdered coal and
charcoal insensitive to moisture. Finely ground and
well-dried coal or charcoal powder is mixed with finely
divided powdered peat, which, before grinding, is dried
artificially at not less than 1o0° C.

OUR ASTRONOMICAL COLUMN.

OBSERVATIONS OF SOLAR PROMINENCES.—A\ summary
- of the observations of prominences made at Kodai-
kanal during the second half of the year 1917 is given
by Mr. Evershed in Bulletin No. 58. The mean daily
frequency, mean height, and mean extent along the
sun’s limb were respectively 20-0, 37:5", and 3358°,
differing but little from the corresponding figures for
the first half of the year. There were three principal
zones of activity: one about the equator, a mid-
latitude zone between +30° and 40° and a high-
latitude zone between +70° and 80°. More than half
of the nineteen metallic prominences recorded were
observed during December, which was also the most
active month magnetically. In observations on the
disc of the sun; 239 bright reversals of H, and
eighteen ‘dark reversals of D, were noted, and photo-
graphs of Ha absorption markings were obtained on
117 days. The areas and numbers of the absorption
markings showed a large increase on the previous
half-year, indicating an increase in the density of the
prominences except in the case of those occurring
about latitude 60°, which have seldom given evidence
of their presence on the disc. The distribution of the
markings showed the usual excess on the eastern
side of the central meridian.

Details of the observations of prominences made at
Catania during 1916 have recently been published by
Prof. A. Ricco (Mem. Soc. Spett. Ital., vol. vii.,
series 2a). The mean dailv number of prominences

was 0:8, the mean height 49", and the mean extent of

base 3-1°. There was a considerable increase in the
frequency as compared ‘with 1915.

PararLLaxes orF HEertom Stars.—The recent deter-
minations at Greenwich of the proper motions of stars
down to gth magnitude in the zone +24° to +32° have
been utilised by Sir F. Dyson and Mr. W. G.
Thackeray in an investigation of the parallaxes and
intrinsic magnitudes of some of the B (helium) stars
(Monthly Notices, R.A.S., vol. Ixxviii., p. 651). The
region studied is that portion of the galaxy intercepted
by the zone between gh. and 8h. R.A. The stars
near 6h. have a large parallactic factor almost wholly
in declination, and on the assumption that they have
no systematic motion other than that due to the sun’s
motion, the mean parallaxes of B stars of different
magnitudes can be calculated. For 113 stars of tvpes
BS and Bo, ranging in mean apparent magnitude from
178 to 8:46, the mean proper motions in declination
range from o'1770" to 0-0066", the mean parallaxes
from 0-05” to 0-02”. and the intrinsic magnitudes (cor-
responding with the parallax o-1") from +o0-4 to —o:3.
The extension of the investigation to faint stars thus
confirms the view that stars of types B8 and Ba have
not a great range in absolute luminosity.
conclusion is derived from the fainter stars of type Ao,
the mean intrinsic magnitudes having values ranging
from +o0-9 to +1.5 for 212 stars of apparent magni-
tude 532 to 8:67.
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STELLAR DISTANCES 'AND SPECTRAL Typgs.—\ paper
on " The Mean Distances of Stars of Ditlerent Spec-
tral Types,”” by Mr. Shin Hirayama, appears in the
Annales de 1'Observ. Astron. de Tokyo, appendix 7.
The purpose of the author is to test Kapteyn’s formula
connecting a star’s parallax with its magnitude, spec-
tral type, and proper motion. He uses 322 stars, for
which both measured and spectroscopic parallaxes: are
available; as the latter are wanting for typesyA and
B, he uses van Rhijn’s constants for them. For
stars of magnitude 48 he finds the mean parallax
0-02¢” for type M; as the type changes from M
through K to G, it rises steadily to a maximum of
0-054", and then falls again as we pass through types
F and A, being o0-008” for type B,. His values agree
with those of Kaptevn for types B, and A,, but for
the remaining types thev are about twice as great.

ENTOMOLOGICAL RESEARCH IN
AUSTRALIA.

R. R. J. TILLYARD, whose admirable book on
“The Biology of Dragonflies” was recently
reviewed in NATURE, has made a further contribution
of importance to the study of this order of insects
in a series of papers on ‘‘The Morphology of the
Caudal Gills of the Larvae of Zygopterid Dragon-
flies,” published in the Proceedings.of the Linnean
Society of New South Wales (vol. xlii., 1617, parts
1 and 3). Zygopterids are the slender-bodied dragon-
flies, often distinguished as ‘‘demoiselles,” the larvee
and nymphs of which are provided with three conspicuous
appendages, at the hinder end of the body, traversed
by branching air-tubes. = A careful comparative study
of the structure of these organs in various genera
and in successive stages of growth has been made by
the author, who concludes that the median dorsal °
gill-plate in these insects is analogous with the telson
in Crustacea, while the paired lateral appendages are
cerci, and ‘‘therefore the true homologues of. the
uropods of Crustacea.” - These latter are compared
with the filamentous: cerci of the well-known stonefly
(Perlid) larvae and nymphs, which they resemble in
form in the early stages, becoming more highly
specialised as growth proceeds. rom his compara-
tive studies’ Mr. Tillvard is convinced that in the
evolution of this group of dragonflies a primitive
filamentous condition of the larval telson and cerci
was succeeded by the **saccoid ' type, which persistsin
a few genera such as Diphlebia and Neosticta, this by
the * triquetro-quadrate '’ type, found in the Caloptery-
ginae, where the median gill is trapezoidal and the
lateral ones are triangular in cross-section, and this by
the specialised ‘‘lamellar” type characteristic of the
larvae of the ®reat majority of the group, including
the familiar Agrionina. The author promises further
studies on the physiology of these interesting struc-
tures, for although their function is doubtless respira- -
torv, the aquatic larva which possess them continue
to breathe in some way when artificially deprived
of them.

The remarkable insect-fauna of the Australian
region has provided material in other orders for Mr.
Tillyard’s = researches. In Tasmania, New South
Wales, and New Zealand he has discovered various
species of small scorpion-flies (Mecoptera), which he
describes (Proc. Linn. Soc., N.S.W., vol. xlii., part 2,
1917) as representing a new family (Nannochoris-
tidee), with the jaws apparently piercing and suctorial,
closely parallel to the condition found in manyv
Diptera, and combining remarkably archaic with
srecialised characters. In a paper on Permian and
Triassic insects from New South Wales (t.c., part ) -
Mr. Tillyard describes a closely allied extinct tvpe



98

NATURE

[OcToBER 3, 1918

from the Upper Coal Measures of Newcastle (N.S.W.). | The machinery and methods of the present day are

Much light on the ‘phylogeny of the Insecta may be
expected from such studies in Australian palzontology,
and the author gives us (t.c., part 1) an example of
this in the type of a new order, the Protomecoptera—
“a very remarkable fossil from the Ipswich [Queens-
land] beds . . . the direct connecting-link between the
Palzeozoic Palxodictyoptera on one hand, and the
recent Mecoptera on the other.”

In describing these primitive metabolous insects, and
comparing them with Neuroptera, Trichoptera, and
Lepidoptera, Mr. Tillyard lays stress on the presence
in the Mecoptera and Planipennia of a frenulum or
group of wing-coupling bristles, comparable with the
well-known organ on the hind-wing of most moths,
and argues thence in support of Dr. Handlirsch’s con-
tention for a close relationship between all these orders.
In a very short but important note (Entom. News,
vol. xxix., p. g9) Mr. Tillyard points out that a
frenulum of simple type is present in those minute
primitive moths the Micropterygidae, which have
usually been regarded as devoid of that organ. In
thus enforcing evidence for the relationship of archaic
members of various orders of insects, the author well
justifies his use of the morphological method in
entomology. G H 0

THE PROMOTION OF TEXTILE
INDUSTRIES.?

THE Departmental Committee appointed by the

Board of Trade to consider the position of the
textile trades after the war has presented a most
interesting report, which is unanimous except for
small details concerning certain tariffs.

The report sets out very clearly the dominant posi-
tion of the Allied countries in respect of the raw
materials of the more important textile trades, and
lays special emphasis on the exceptional and powerful
position which the British Empire holds with regard
to the production in particular of wool, jute, and the
finest qualities of cotton. The Committee is par-
ticularly insistent that this position must be safe-
guarded by continuous and systematic scientific re-
search on the raw materials to improve production
both - in quality and yield. A striking illustration
is quoted to show how scientific sheep-breeding in
Australia has improved the quality of wool clipped
per head; whilst special emphasis is laid on the urgent
necessity for the systematic and scientific study of
* the growing of cotton. The fringe of this latter sub-
ject has only just been touched, and there are immense
possibilities in the production of cotton modified by
the grower to suit the user. 5

The Committee, moreover, advocates ‘scientific re-
search on the -fundamental principles underlying the
various manufacturing processes of the several textile
industries, and it is significant that this Committee,
composed mainly of prominent manufacturers, em-
phasises so strongly its belief that such. research will
stimulate the development and prosperity of the in-
dustries represented on it. Three important lines of
inquiry are suggested :—

(1) Scientific research
materials.

(2) Scientific research in connection with the im-
provement of processes such as carbonising, carding,
spinning, weaving, dyeing, bleaching, printing, and
finishing,

(3) Technical investisation with regard to the im-
provement of machinery.

1 Report of the Departmental Committee appointed bv the Board of
Trade to consider the Position of the Textile Trades afier the War. 1g18.
(Cd. gozo.) Price 1s. 3d. net.
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adapted to suit the various types of textile fibres com-
monly produced, but it is considered that scientific
research in connection with the raw materials will
evolve and select special types suited to the products
required, and that then the cultivation of these types
might be encouraged. In manufactures the discovery
of the mercerising process of cotton and the production
of artificial silk are quoted as instances to show that
great improvements can be effected in existing pro-
cesses and in the discovery of entirely new ones.
The Committee feels unable to recommend the com-
pulsory adoption of the metric system at the present
time so far as the textile trades are concerned. The
great British textile trades, more particularly 'the

| cotton trade, are-so predominant in the world that

similar industries in other countries have had, in the

main, to follow their lead and accept their technical

standards, whilst all the textile machinery used in this

country and supplied by British manufacturers to

foreign manufacturers is based upon British measures.

The yard is the standard of measurement for textile
goods in almost all the great markets of the East, of

the United States of America, and throughout the

British Empire. and the larger proportion of our tex-

tile export trade is done with non-metric countries.

In fact, it is considered that the adoption of the metric
system can be brought about in this country, so far as

the textile trades are concerned, only with the full con-

currence and co-operation of the whole British Empire

and the United Stares of America.

The report criticises the British system of technical
and art education, which, in the opinion of the Com-
mittee, has failed to supply the textile industries with
a sufficient number of highly trained workers and
managers. It is suggested indirectly that the Educa-
tion Act of 1902 is partly responsible for this, in that
the management of the majority of technical schools
was then vested in municipal bodies, which are elected
for quite different purposes, and rarely prove attrac-
tive to local manufacturers—a drawback not corrected
by the co-option from outside the local education
authorities of manufacturers on school management
sub-committees. It is noteworthy that this Com-
mittee, composed mainly of large employers, considers
that it is urgently necessary to awaken the employers
of the textile industry to the value of adequate educa-
tion, particularly of their higher staffs. R. H.-P:

IRISH SEA PLANKTON.1

THE importance of studying the common plankton
organisms is shown by Prof. Herdman in his
“ Spolia Runiana,” where, basing his results on more
than ten years’ systematic collecting and working out of
standard plankton hauls in the Irish Sea, he points out
how the results depend mainly on the presence of only a
few genera and species which appear at certain seasons
with great regularity and constitute the bulk of the
food supply available in the sea. He therefore makes
a careful analysis of the quantitative distribution of
the six commonest copepods as representative of the
zooplankton, each belonging to a separate genus, and
the seven commonest diatom genera as representative
of the phvtoplankton, and the results show that the
seasonal distribution of these forms is remarkably con-
stant. Thus the diatoms have two maxima in the
vear, the larger in spring, the lesser in autumn, the
copepads always increasing after and not with the
diatoms, so that their maximum is in the summer.
The diatoms are thus the forerunners of the small

1t Spolia Runiana.” III. “Distribution of Certain Diatoms and Cope-
poda throughout the Year.” By Prof. W. A. Herdman. Journ. Linn. Soc.,

{ Botany, vol. xliv., p. 173, 1918, and Zoology, vol. xxxiv., p. 95, 1918.
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plankton animals, including the copepods, which feed
on the diatoms, the copepods in their turn serving
as food for nearly all young fish and certain adults,
such as the herring and mackerel.

The maxima of the various genera show much
agreement with the records from the English Channel,
but the -interesting fact is brought out that Skele-
tonema, a coastal diatom enormously abundant at
Kiel and very common in the Channel, is apparently
quite rare in the Irish Sea even close to land, whilst
it is the commonest form in some of the lochs in the
west of Scotland.

The copepods Calanus and Temora, which contain
a large amount of oil, occur at times in enormous
numbers and form an important food for the herring
and ‘mackerel, which follow them in shoals and feed
voraciously on them, disappearing when the copepods
go. This is a good illustration of the prominent truth
brought out by this plankton investigation that,
although there is a very large amount of food avail-
able in the sea, it i$ not evenly distributed, and that
all animals feeding on the plankton must seelk out
the food they require. The varying distribution of the
plankton is thus the chief cause of the movement and
migrations of those animals which feed on it.

In the concluding remarks various theories of the
origin of these plankton maxima are discussed, the
author inclining to the view that here sunlight plays
the most important part, and that increased alkalinity
of the sea being due to the reduction of carbon dioxide
is the result, and not the cause, of the activity of the
plankton. 7

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

CameriDGE.—Dr. F. G. Chandler, of Jesus College,
has been awarded the Raymond Horton-Smith prize
for his thesis on “ Empyema.”

LoxpoNn.—A Mitchell studentship of 100l. is offered
to a graduate having the necessary qualifications to
study and investigate some definite feature of busi-
ness or industrial organisation at home or abroad.
Applications will be received by the Academic Registrar
not later than December 31 next. .

The following are among the public lectures at
University College arranged for during the new
term :—'* Economy of Fuel in Private .Households,”
A. H. Barker, on Wednesday, October ¢, at 7 p.m.;
*“The Scientific Problems of Radio-telegraphy,” Prof.
J. A. Fleming, on Wednesdays, October 30,' Novem-
ber 6, 13, 20, and 27, and December 4, at 5 p.m.:
“The Nature and Use of ‘Tones’ in Chinese and
Other Languages.”” D. Jones, on Monday, October 21,
at 5 p.m.; “The Nature of Language,” H. E. Palmer,
on Thursdays, October 10, 17. 24, and 31, Novem-
ber 7 and! '14at 5 p.m.:
national = Language” (with special reference to
Esperanto and Ido), H. E. Palmer, on Thursdays,
November 21 and 28, December 5 and 12, at § p.m.;
“Wound Shock.” Prof. W. M. Bayliss, on Fridays,
November 22 and 29, at 5 p.m.; and * French Science "
(with lantern illustrations), Prof. H. L. Joly, on
Tuesdays, October 22 and 29 and November 3, at
5 D.m.

MR. C. E. Asurorp, headmaster of the Roval Naval

College, Dartmouth, has been appointed Adviser on
Education to the Board of Admiralty for the duration
of the war, continuing in his former position.

Dr. W. M. Pork, late dean of the Medical College
of Cornell University, has bequeathed the sum of

NO. 2553, VOL. 102]

*“The Problem of Inter-

1000l. to the University for the continuation of the
John Metcalf Polk scholarship in medicine.

Tue current calendar of the Edinburgh and East of
Scotland College of Agriculture, copies of which can
be obtained on application to the secretary, 13 George
Square, Edinburgh, contains full details of the various
available courses of instruction in agriculture, horti-
culture, and forestry. All the courses of study, it may
be noted, are open to women.

Tue following lectures have been arranged for de-
livery at the Royal Sanitary Institute by the Child-
Study Society :—Thursday, October 10, *“ Training the
Children for Citizenship in America,”” Mrs. K. Boulker ;
Thursday, November 7, *“ The Girl Guide Movement,”
Lady Baden-Powell; and Thursday, November 28,
* Sight-saving Schools,”” N. Bishop Harman. :

Tue Universities Bureau of the British Empire has
compiled a handbook of the * Universities of the
United Kingdom of Great Britain and Ireland,” which
the Board of Education has published as No. 33 of
its Educational Pamphlets at the price of od. net.
In the spring of 1918 the Council of National Defence
of the United States invited the universities of the
United Kingdom to send delegates to visit American
universities so as to establish relations of co-operation
and co-ordination. The present handbook was pre-
pared to place the delegates in a position to supply
information about the organisation and resources of
the individual universities of the United Kingdom.
The descriptions in it relate to normal times, and the
figures as to the number of teachers and students are
for the last normal session 1913-14. The pamphlet
states that inquiries regarding any matters connected
with university education may be addressed to the
Hon. Secretary of the Bureau at the Imperial Insti-
tute, London, S.W.7.

SOCIETIES AND ACADEMIES.
Cape Towx.

Royal Society of South Africa, July 17.—Dr. A. Jasper
Anderson in the chair.—A. Ogg: The electrostatic
deflection in a cathode-ray tube. In the ordinary
Thomson cathode-ray tube for determining the value
of e/m for cathode rays, the irregularity of the electro-
static field near the edges of the charged plates has
to be allowed for. It is interesting to find the electro-
static deflection when the rays are projected parallel
to the plates, but at some distance from them.
Methods for making the calculation were given.—Prof.
J. D. F. Gilchrist: Note on a disease in the snoek
(Thyrsites atun). The snoek, one of the most im-
portant Cape fishes from an economic. point of view,
is well known to be found frequently in a “pap” or
soft condition. This is attributed by the fishermen
to the fact that it has not been properly killed on
capture, the consequence being that it struggles about
in the bottom of the boat, and, in doing so, bruises
the flesh to such an extent as to produce the condition
mentioned. This condition may occur a few hours
after “the fish has  been caught, and may quickly
become so marked that the whole of the muscles,
especially of the back, appear quite soft and liquid.
The process is believed to be totally distinct from decay
by putrefaction or by softeningof the flesh by exposure
to the heat of the sun, which also frequently occurs.
As it was suspected that this condition might be
brought about by the presence and rapid multiplica-
tion of some protozoal parasite in the muscles, the
diseased tissue was examined microscopically, and
after staining with methylene-blue and other reagents
the presence of very numerous spore-like bodies was
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detected.  These were all alranded in groups of four,
and occasionally, on fixation bv heat, long filaments
were shot out from them, showing that the\ were
Protozoa belonging to, the group of Cmdosporldla,
which are known to produce diseased conditions in
the muscular and other tissue of fish. The groups of
four bodies with filaménts suggest the family of the
‘Chloromyxida with their four polar capsules, but there
is reason for believing that they represent spores, not
polar capsules, and, if so, they probably belong to a
new form of the erospondea —Ethel. M. 'Doidge :
Mycological notes. 1.

CALCUTTA,

Asiatic  Society of ~Bengal,” August 7.—Maude L.
Cleghorn : A note on the vitality, and longevity of
silkworm moths during the cold and rainy seasons
in Bengal. An account of experiments carried out
during the past two years on the vitality and longevity
of silkworm moths.” Tt is shown that moths which
emerge in December and January live longer, while
those bred in the rains and hatched out in August
and September exist for only a few days. The results
of the experiments, which are -shown in tabular form,
are compared with Tower’s observations on the effect
of temperature and moisture on certain Chrysomelid
beetles.—Dr. B. Prashad : Zoological results of a tour
in the Far East. Echiuroids from brackish water,
-with the description of a new marine species from
the Andamans. Three species of the genus Thalas-
sema have already been recorded from brackish water
on the coasts of the Bay of Bengal and the Gulf of
Siam. The anatomy of these is described in detail,
and special attention is paid to the structure of the
proboscis, which exhibits certain peculiarities in these
forms. A progressive modification can be traced in
the three species, probably in connection with life in
peculiarly dense mud. A new marine species of the
genus from the Andamans is also described.— L.
Chopard : Zoological results of a tour in the Far East.
Les Orthoptéres cavernicoles de Birmanie et la Pénin-
sule Malaise. All the Orthoptera at present known
from limestone caves in the Malay. Peninsula and
Burma were discussed, and most of them ﬁ_Qured.
In this faupa one species of earwig, five species of
.cockroaches, and seven species of wmcf!c S8 Phas-
gonurida are included.—Dr, N. Annandale’ “and Dr.
-Prashad : Note on the taxonomic position of the n‘enu>
Camptoceras, Benson, and Lithotis japonica, Preston
(Mollusca pulmonata). The genus Camptoceras was
described by Benson in 1843 to include a remarkable
fresh-water mollusc from Rohilkhand; two other
species were described by Blanford in 1871 from near
Dacca,... The genus has not  been rediscovered in
“India, but a species has recently been found in Japan.
Particulars are given as to the animal and the radula
of this species, and the conclusion is drawn that the
genus is allied to Planorbis and belongs to the sub-
‘order Basommatophora. - The shell, recently described
- by Preston under the name Lithotis japonica, is shown
to have no relation to the Indian species of Lithotis,
but to be closely allied to Limnaea. - A new genus is

proposed to include it and the Sumatran species
Limnaea brevispira, von Martens.
BOOKS RECEIVED.

Equilibrium. and Vertigo. By Dr. 1. Jones.
With an Analysis of Pathologic Cases by Dr. L.
Fisher. Pp. xv+444. (Philadelphia and Londnn
J. B. Lippincott Co.) 21s. net.
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Past and Present. By
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stable and Co., Ltd.) 2s. 6d. net.
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Con-

Vol. i., English-French-Ttalian. Pp._viii+g2. (Lon-
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net.

A Bibliography of Fishes. = By B. Dean. Vol. ii.
Enlarged and edited by C. R. Eastman.  Pp. 702.

(New York : American Museum of Natural History.)
Contouring and Map-reading. By B. C. Wallis.
Pp.,48. (London: Macmillan and Co., Ltd.) 2s.
Macmillan’s Geographical Exercise Books. vii.,
Physical Geography, with questions. By B. C. ‘Wallis.
Pp. 48. (London: Macmillan and Co., Ltd.) 1s. 6d:
Annual Chemical Directory of the United States.
Second edition. Pp. 534: (Baltimore: Williams and
Wilkins Co.) 35 dollars net.
Simplified Method of Tracing Rayvs through any
Optical System of Lenses, Prisms, and Mirrors. By

Dr. L. Silberstein.- Pp. ix+37. (London : Longmans
and Co.) j3s. net, :

Differential Equations. By Dr. H. Bateman.
Pp. xi+306. (London: Longmans and Co.) 16s.
net. ., i
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C. F. CASELLA & CO. Ltd.

Scientific

WANSEY
WALWORTH,

Instrument Makers

STREET WORKS
LONDON, S.E. 17

WHATMAN'S
EXTRACTION
THIMBLES

QUALITY TELLS

N experiments, the quality of
every detail tells. Filter
Papers and Extraction Thimbles
are important, therefore get the
best—get ‘“ Genuine Whatman,”
manufactured by W. & R.
Balston, Ltd., Paper Makers in
Britain for over 150 years.
Genuine Whatman Filter Papers
are made in all grades—including
Unwashied, Single and Double
acid-washed, Hardened (nitric acid-
washed), and Fat-Free Paper. All
are Free from Starch.

Genuine Whatman Extraction
Thimbles are Fat-Free and Seam-
less. Ten sizes are now ready, in
single and double thicknesses.
1050 m/m. 30x80 m/m. 26x60 m/m.
22x 80 m/m. 33x80 m/m. 30x77 m/m.
25%x80 m/m. 19x90 m/m. 33x94 m/m.
43 x123 m/m.
Prices and Free Samples on application.

“NX/HATMAN’
82, FILTER PAPERS

Stocked by all Laboratory Furnishers.
Any difficulty in obtaining supplies write Sole Sales Representatives .
H. REEVE ANGEL & CO., g Bridewell Place, London, E.C. 4.

LFORD

SPECIAL RAPID

PANCHROMATIC
PLATES

14
for

High Speed

and

Correct
Colour Sensitiveness.

A Portfolio of comparative prints will be - sent
post free to applicants interested in panchromatic
photography.

ILFORD Limited,
ILFORD,

LONDON, ENGLAND.

Gold Medals and Awards, London, 1862; Paris, 1867; Philadelphia,

1876; Inventions Exhibition, London, 1885; 9 Medals, Paris, 1900

Grand Prize, Franco-British Exhibition, 1908; Rio de Janeiro, 1909;
4 Grand Prizes and Gold Medal, Turin, 1911.

JAS. J. HICKS

(Incorporated with W. F. STANLEY & CO., Ltd.),

8, 9 & 10 HATTON GARDEN, LONDON

SCIENTIFIC INSTRUMENT MAKER
to the various Departments of H.M. Home, Indian, and Colonial Govern-
ments, many Foreign Governments, and the Principal Observatories,
Uhiversities, and Colleges throughout the World.
Manufacturer of Standard Meteorological and
Secientifie Instruments of every deseription,
ineluding Clinical Thermometers.
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(State which required.)

Catalogues Post Free.

ANY KIND OF SCIENTIFIC INSTRUMENT MADE TO ORDER

P& Special Terms to Colleges, Institutions, and Members
of Scientific Societies.

Quotations submitted for Laboratory Outfits or Single
Instruments.

THERMOMETERS FOR STUDENT WORK A SPECIALITY.
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A8 SUPPLIED TO THE WAR OFFICE, INDIA OFFICE, CROWN AGENTS FOR THE COLONIES, ETC.

SPENCER
MICROSCOPES

AGENTS:—H. F. ANGUS & CO., 83 WIGMORE STREET, LONDON, W.1

Bausch jomb
MIGROSGO PES

WITH SAFETY SIDE FINE ADJUSTMENT.

OBJECTIVES.

Catalogue

Eve- | ‘ ABBE i

& | | Oil Im- SN NOSEPIECES. Price.
No. Dry. mersion, | PYECES.’ | CONDENSER.

s
FS 1 ‘ 16 mm 4 mm | _— 75X — —_ 7-10--0
FS 2 | 16mm 4 mm — 7°5X Circular Double — 8 10 0
FS 3 | 16 mm 4 mm - 5X 10X oo fyres s 7 17 6
FS 4 | 16mm 4 mm — 5X 10X | Circular Double — 817-Q
FFS 6 16 mm 4 mm - | 5X 10X o) - 1’20 N.A 1111 50
FFS 8 16mm 4mm | 1’9 mm. | 5X 10X | Circular Triple 1’20 N.A. 18 15 0
FFS 10 N.A 23 18 6

16 mm 4 mm 1’9 mm. 5X 10X " ’ 1°20
| Fluorite |

NEW ATTACHABLE MECHANICAL STAGE, No. 2116, £4 1 6

NEW 1/12 INCH OIL IMMERSION OBJECTIVE, F'uopte System £11 19 6

We have sold over 125,000 Microscopes, which are in use all over the World.

Catalogue *“ A1’ (Microscopes and Accessories for all requirements) on application.

CENTRIFUGES O "REC'SION. SOLIDITY, Bayeeh & Lomb New Models.

DOUBLE SPEED, complete with Hamatokrit, Automatic Blood Pipetre, two Sputum Tubes, in addition to two-arm Sedimentation Attachment, with
one Graduated and one Ungraduated ‘I'ube, £2 1s. 9d. SINGLE SPEED, with Sedimentation Attachment and two Tubes, £1 118. 3d
Descriptive List *“ Zh 1" (Centrifuges) on application. All above are List Prices and subject to 3337 War Advance.

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

{ DELIVERY SUBJECT TO. WAR CONDITIONS.

h Contractors to British, Indian, Colonial and Foreign Gouts.
Agents for Bausch & Lomb Optlcul Co. of Rochester, N.Y., U.S.A.
Bausc &Lmb Optlc&l CO L *37-38 HATTON GARDEN, LONDON, EC.1

TRADE MARK OUR INSTRUMENTS MAY BE OBTAINED THROUGH ALL DEALERS.

OLD PLATINUM, GOLD |MICROSCOPES

|

Dental Alloy, Scrap, &c., !
Purchased for Cash or Valued, i Telescopes, Spectroscopes, Drawing Instruments, etc.

)

|

SPINK & SON, Ltd" BOUGHT, SOLD, or EXCHANGED.

17 & 18 PICCADILLY, LONDON, W. 1, Established 1765. Telephone : Central 7804.

JOHN BROWNING (Dept. N),146 Strand, London, W.C. 2.

EST. 1772
Fine Jewels or Plate also purchased or valued. |

WANTED

MICROSCOPES, TELESCOPES, SURVEYING AND DRAWING
INSTRUMENTS, AND OTHER SCIENTIFIC APPARATUS AND
ACCESSORIES BY ALL THE BEST MAKERS.

338 Hich HoLeor,, CLARKSON’S vonoow, w.c. 1.

(Opposite Gray’s Inn Road.)
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+"MERSOL-

The word ‘“ MERSOL ™ has been registered as a Trade
Mark descriptive of the oil which has been so favourably
reported on by experts for use with oil-immersion
objectives. It entirely supersedes all preparations

formerly offered.

Bottles 9d., ]/4, 4/- (postage 3d. extra), ot in bulk.

Sole Makers and Proprietors :—

FLATTERS & GARNETT, Litd.,
309 OXFORD ROAD (Ogposicite),

MANCHESTER. |

WATKINS & DONGCASTER,

Naturalists and Manufacturers of

CABINETS AND APPARATUS
FOR COLLECTORS OF INSECTS, BIRDS' EGGS AND SKINS,
MINERALS, PLANTS, &c.

N.B.—For excellence and superiority of Cabinets and Apparatus,
references are permitted to distingruii:shedr 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 Seecond-hand) on Insects,
Birds’ Eggs, &e., supplied.

36 STRAND, LONDON, W.C.2.

(Five Doors from Charing Cross.)
FULL CATALOGUE POST FREFE

JAMES SWIFT & SON,

OPTICAL AND SCIENTIFIC INSTRUMENT MAKERS.
Contractors to all Scientific Departments of H.M. Gool.

Grands Prix, Diplomas of Honour, and Gold Medals
at London, Paris, Brussels, &c.

,““ PREMIER ”  MICROSCOPE

This stand is pre-eminent before all

others for perfection of design, finish

and adjustment. It is without equal

both for advanced visual research
and for photo-micrography.

9% “NATURE"” says : "One”of the most

perfect stands we have seen.

(See issue of Nov. I3th, 1913, page 329.)

UNIVERSITY OPTICAL WORKS,
81 TOTTENHAM COURT RD., LONDON, W. 1

W. H. HARLING’'S

NEW ENGINEER’S SET

of Electrum Instruments

In round-cornered, leather-
covered case, containing full
set, comprising: Half set,
hair spring divider, ink and
pencil bow, compasses, 3
spring bows, 2 drawing pens,
keys, spare leads and needles.
All points are nut-and-bolt
needles. Price £3 .3 .0

Subject to war advance.

Y My Instruments always have
been, and still are, manufac-
tured in my own London factory

Math: tical, Drawing, d 8§
W, H., HARLING, M, e e ying
47 FINSBURY PAVEMENT, LONDON, E.C. 2 5 AND AT GROSVENOR WORKS, CLAPTON, N.E.
Established 1851. @@ 1lld. Catalogue (covering all kinds) Post Free.

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

A Large Assortment from all parts of the world always on view,
and at all prices. Inspection invited.
Crude Mineral for Chemistry Students and Technical Schools.
Single Crystals and Teaching Specimens in (ireat Variety.

RICHARDS’ SHOW ROOMS.
PRICE LISTS FREE.

48 Sydney Street, Fulham Road, South Kensington, London, 8. W.

SKELETONS & SKULLS
Specimens and Preparations for Teaching

BIOLOGY & ZOOLOGY

and for Museums.

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

We supply Collections, Specimens, and Bulk

WEINERAILS

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 Stocic ufi(:'hoit'(,' Sp:c;nt'ns for Selection.
ALSO BOOKS ON MINERALOGY AND MINING.
CATALOGUES POST FREE.

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

AT HERI
s

: GLEWS = » /==
RADIUM COLLECTOR ¢

PROV. PATENT

ALWAYS WORKING, WET OR DRY.
From House-Window or Lawn.
FINE LECTURE EXPERIMENT.

FASCINATING STUDY. HUNDREDS OF VOLTS.

As shown working Royal Institution Conversazione.

Complete Outfit (Rod, Radium Collector, and
Electroscope), Price Two Guineas.
Radium Collector only, 25 Shillings.

F. HARRISON GLEW, 156 CLAPHAM RD., LONDON.

THE BRITISH OXYGEN GOMPANY LTD,

Works for the production of OXygen and other gases in London

(Westminster, Greenwich and Stratford), Birmingham, Cardiff,

Wolverhampton, Manchester, Birkenhead, Sheffield,
Newcastle-on~-Tyne, Glasgow, and Sydney, N.S.W.

The Company was formed in 1886 as Brin's Oxygen Company to
develop means for the production of Oxygen on an industrial scale.

The Company is not only the acknowledged pioneer of the Oxygen
Industry, but possesses the largest organisation in the World for the
production and distribution of that gas.

The Company also manufactures and supplies in cylinders,
NITROGEN, HYDROGEN, CARBONIC ACID, and other gases.

The Company has developed an extensive engineering business, and
has specialised in the design and manufacture of Plant for the production
and separation of gases by liquefaction, electrolysis, and other methods.

The Company is the exclusive manufacturer in the United Kingdom
of apparatus for metal cutting by Oxygen, and also manufactures well-
known types of gas Regulators, Oxy-Acetylene and other blowpipes, and a
large variety of apparatus for use with gas cylinders.

or illustrated price lists and full particulars application should be made
to any of the Company's Works or to the Head Office, Elverton Street,
Westminster, S.W.
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Owing to the shortage of Scientific Instruments
on account of the manufacturers’ energies being
confined to optical munitions of war, we would
respectfully ask our customers to overhaul their
outfits with a view to submitting any instru-
ments and apparatus, not in immediate use, to us,
for sale. We are prepared to make good offers
for saleable goods, sell them on commission or
take them in part exchange for other instruments.

SPECIALLY WANTED.

’
Greenough Binocular Microscopes.
Metallurgical Microscopes.
Mineralogical Microscopes.
Objectives of all powers by makers of repute.
Eyepieces of all kinds by all makers.
Achromatic Condensers.

Dark Ground Condensers.
Nosepieces. Mechanical Stages.
Spherometers. Refractometers. Nicol Prisms.
Barographs. Chemical Balances.

Telescopes. Spectroscopes.

C. BAKER

(Established 1765),
244 High Holborn, London, W.C.1

PLUGS for SEPARATORS
PLUGS for BURETTES
Plain - - 30/- per gross
Ground - 40/- ,,

British Manufacture.

May be obtained from

TOWNSON & MERCER.]

LTD.,

34 Camomilé Street, London, E.C. 3

SCIENTIFIC INSTRUMENTS

OF ALL DESCRIPTIONS.

LABORATORY
APPARATUS

Beakers
Burettes
Condensers
Crucibles
Evaporating Basins
Flasks

Filter Papers
Nitrometers
Test Tubes
Thermometers
Tubing

Etc. Etc.

PHILIP HARRIS & C0., 1m0

BIRMINGHAM

(ENGLAND.)

ESTABLISHED 1880.

A. GALLENKAMP British CapiTAL
Baimisi  ConTroLLED

S R P B R

19-21 SUN STREET, D'RECT’_‘"?SG o

FINSBURY SQUARE, P i

LONDON, -+ - E.C. 2 F. Dixon

BOTANY.

Botanical Specimens (dried and preserved)

for Museum, Lecture, and Laboratory purposes,
as per our Botany List No. 61, which will be
sent post free to Colleges and Schools on
application.

Your orders or enquiries will have our

best attention. n

Telephone—LONDON WALL 1404 & 1405.
Telegrams—*“ GALLENKAMP, FINSQUARE, LONDON.”

Printed in Great Britain by R. CLAY AND Sons, LIMITED, at Brunswick Street, Stamford Street, S.E.1, and published by MacMiLLAN anp Co., LimiTeD,
at St, Martin’s Street, London, W.C. 2, and THE MAcMmiLLAN Co., 66 Fifth Avenue. New York.—THL'RS.DAY. October 3, 1913.
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