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THE ROYAL SOCIETY.
MACKINNON RESEARCH STUDENTSHIPS.

There are two Studentships each of the value of £150. One of them is
awarded for research in the group of the Physical Sciences, including
Astronomy, Chemistry, Geology, Mineralogy and Physics; the other is
awarded for research in the group of the Biological Sciences, including
Anatomy, Botany, Palzontology, Pathology, Physiology and Zoology.

The Studentships are awarded annually for one year, but are renewable
for a second year. Under exceptional circumstances they may be renewed
for a third year. The Studentships are restricted to British subjects.

The appointment will date from October 1.

Applications must be received not later than Juner. Further particulars
and forms of application can be obtained from the ASSISTANT SECRETARY
oF THE RovaL Sociery, Burlington House, London, W.

CHEMICAL SOCIETY RESEARCH FUND.

A Meeting of the Research Fund Committee will be held in June next.
Applications for Grants, to be made on forms which can be obtained from
the Assistant Secretary, must be received on, or before, Tuesday, June 1,
1915.
9AIl persons who received grants in June, 1914, or in June of any previous
year, whose accounts have not been declared closed by the Council, are
reminded that reports must be in the hands of the Honorary Secretaries
not later than Tuesday, June 1.

The Council wish to draw attention to the fact that the income arising
from the donation of the Worshipful Company of Goldsmiths is more or less
especially devoted to the encouragement of research in inorganic and
metallurgical chemistry. Furthermore, that the income due to the sum
accruing from the Perkin Memorial Fund is applied to investigations
relating to problems connected with the coal-tar and allied industries.

UNIVERSITY OF LONDON
THE DIXON FUND.

The Senate will shortly proceed to consider applications for grants from
the Dixon Fund, which is allocated annually for the purpose of assisting
scientific investigations.

Applications must be received not later than the first post on May 13,
1915, and must be accompanied by the names of not more than two persons
to whom refererence may be made.

Further particulars may be obtained from the AcADEMIC REGISTRAR,
University of London, South Kensington, S.W.

HENRY A. MIERS, Principal.

March 30, 1915.

BACTERIOLOGY AND PATHOLOGY.
KING’S COLLEGE, LONDON.
UNIVERSITY LABORATORIES :

62 CHANDOS STREET, CHARING CROSS, W.C.

Bacteriology and Pathology—Professor HEWLETT, Dr. F. E. TAVLOR, and
Dr. HARE.
Microscopy—Mr. J. E. BarnarDp, F.R.M.S.
Parasitology—Dr. GEORGE C. Low.
The Laboratory is open daily for Instruction and Research.
For particulars apply to the Secretary or to Professor HEWLETT at
62 Chandos Street. ;

INSTITUTE OF CHEMISTRY
OF GREAT BRITAIN AND IRELAND.

FouNDED 1877. INCORPORATED BY ROYAL CHARTER, 188s.
The next INTERMEDIATE EXAMINATIONS will commence on

TUESDAY, JULY 6.
FINAL EXAMINATIONS will commence on MONDAY, JULY

5i0r 12, 1., 5
The ENTRY LIST will be CLOSED on MAY 2z3.
REGULATIONS FOR THE ADMISSION OF STUDENTS,
ASSOCIATES, AND FELLOWS. Gratis.
EXAMINATION PAPERS.—Annual Sets, 64. each (by post 74.).
HISTORY OF THE INSTITUTE : 1877-1914. ss.
APPOINTMENTS REGISTER.—A Register of Fellows and Associates
of the Institute of Chemistry who are available for appointments is kept
at the Offices of the Institute.
All communications to be addressed to THE REGISTRAR, The Institute
of Chemistry, 30 Russell Square, London, W.C.

BIRKBECK COLLEGE,

BREAMS BUILDINGS, CHANCERY LANE, E.C.

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.
SCIENCE.—Chemistry, Physies, Mathematies (Pure and
Applied), Botany, Zoology, Geology.

ARTS.—Latin, Greek, English, French, German, Italian,
History, Geography, Logic, Economies, Mathematies (Pure
and Applied).

Evening Courses for the Degrees in Economics and Laws.
POST-GRADUATE AND RESEARCH WORK.

Day: Science, £17 10s.; Arts, £10 10s,

SESSIONAL FEES {Ewm’ng: Science, Arts, or Economics, £5 58,

Prospectuses post free, Calendar 3d. (by post sd.) from: the Secretary.

SOUTH-WESTERN POLYTECHNIC
INSTITUTE.
SESSION 1914-15.
SPECIAL COURSES.
Proposed Whitsuntide excursions :
Botanical to Petersfield district and Zoological to Plymouth.

Pharmacy, Materia Medica and Dispensing ;

Surveying, with Field work ;

Mineralogy for Jewellers ;

Bacteriology ;

Classes suitable for R.A.M.C. in Physiology and Hygiene
Plant Physiology.

Other subjects, see Prospectus from the Secretary.

SIDNEY SKINNER, M.A.,
Principal.
Telephone : Western 899.

ARMSTRONG COLLEGE,

NEWCASTLE-ON-TYNE.
The Council of the College invites applications for the ASSISTANT
LE'CTURESHIP_' in FORESTRY. Salary 4200 per annum. Three
copies of applications and testimonials should be sent on or before May 28

1915, to F. H. PRUEN, M.A. . i
i ; Secretary, from whom full particulars can

LADY ASSISTANT required in Laboratory
in London for secretarial and analytical work. Apply, stating experi-
ence and salary required, to *‘ Box 39,” c/o NATURE Office.

TOM SCIENCE. AND MATHEMATICAL
£1AS'£ERS.— Wanted immediately - (1) Graduate for Chemistry.
norio 0 %200, (2) Chemistry, Physics and Geography. 4140
e £res. (3) Maths. and Physics. 4140, non-res. (4) Maths. Ar6o
©) §f°’h"°““esy (5) Maths., Geography and History. 4130, non-res.

aths. 4140, non-res, (Sep. Vacancy). | Address GRIFFITHS,

Pow i
Koy ESLI':"(;ECS,MS!;‘;‘!:ngl FawcerT, Tutorial Agents (Estd. 1833), 34 Bed-

UNIVERSITY OF BRISTOL.
VINCENT STUCKEY LEAN SCHOLARSHIP IN BOTANY.

Value £36, tenable for one year.

Open to graduates i
. 5 of any Universit iti i
in Botany in the UniversityY y on condition of pursuing research

Application to be sent
A not later than
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Society for Promofing Christian Knowledge

FLORAL RAMBLES IN HIGHWAYS
AND BYWAYS

By the Rev. Professor G. HENSLOW, M.A., F.L.S., F.G.S. With
32 Coloured Plates and 100 Illustrations in black-and-white. Large
crown 8vo, cloth boards, 6s. net.

FLOWERS OF THE FIELD

By the late Rev. C. A. JOHNS, B.A., F.L.S. 33rd Edition, entirely
revised by G. S. BOULGER, F.L.S., F.G.S. With Portrait and Memoir
of Author. Numerous black-and-white Illustrations—also 64 Coloured
Plates. (The Artist, GRace LayToN, obtained the Silver Flora Medal
of the Royal Horticultural Society for these Drawings.) Large crown
8vo, cloth boards, 6s. net.

THE FOREST TREES OF BRITAIN

By the late Rev. C. A. JOHNS, B.A., F.L.S. Tenth Edition, revised
by G. S. BouLGER, F.L.S., F.G.S., Lecturer on Botany in the City of
London College. With 16 Plates taken direct from Nature by Photo-
graphy, giving the Natural Colours ; and numerous other Illustrations.
Post 8vo, cloth boards, 6s. net.

BRITISH WILD FLOWERS IN THEIR
NATURAL COLOURS AND FORM

Text by the Rev. Professor HENSLOW, M.A., F.L.S., F.G.S., with
over 200 Illustrations, by GRACE LAvTON, drawn from, and of the size
of, the natural plant. Large crown 8vo, cloth board 8s. net.

BUTTERFLIES AND MOTHS
IN ROMANCE AND REALITY

By W. F. KIRBY, F.L.S., F.E.S. With 28 Coloured Plates and other
Illustrations. Small 4to, cloth, 5s. net.

IN FIELD

With

POISONOUS PLANTS
AND GARDEN

By the Rev. Professor G. HENSLOW, M.A., F.L.S., F.G.S.
numerous Illustrations. Small post 8vo, cloth boards, 2s. 64. net.

EDIBLE AND POISONOUS MUSH-

ROOMS What to Eat and What to Avoid
By M. C. COOKE, M.A., LL.D. With 18 Coloured Plates of 48
Species. Crown 8vo, cloth, 2s. 6. net.

THE PROCESS OF THE YEAR

Notes on the succession of Plant and Animal Life. By HENRY
HILTON BROWN, F.E.S. Crown 8vo. Numerous Illustrations,
cloth, 2s. 6. net.

BRITISH BIRDS IN THEIR HAUNTS
A Popular Account of the Birds which have been observed in the British
Isles, their Haunts and Habits, their Systematic, Common, and Pro-
vincial Names. By the late Rev. C, A. JOHNS, F.L.S. With 16
Coloured Plates. Post 8vo, cloth boards, 5s. net.

SKETCH-BOOK OF BRITISH BIRDS
By R. BOWDLER SHARPE, LL.D., F.L.S. With Coloured Illus-
trations by A. F. and C. Lypon. Crown 4to, cloth boards, 1os. 6. net.
[ Deals with all Genera of all birds, indigenous or otherwise, found in
these Islands.)

BRITISH BIRDS’ EGGS
Described and Illustrated with 20 Coloured Plates, by A. F. LYDON.
Crown 4to, cloth boards, 5s. net.

OUR BRITISH SNAILS
By the Rev. Canon HORSLEY. With Illustrations. Crown 8vo, cloth.
1s5. net. (A fascinating Introduction to the Study of the Land and
Fresh-water Shells of Great Britain.)

LONDON : 9 Northumberland Avenue, W.C.; 43 Queen

Victoria Street, E.C. BRIGHTON: 129 North Street.

TRANSPARENT
|QUARTZ GLASS

In addition to the ordinary forms of Laboratory

Apparatus, the manufacture in this material of

special and complicated pieces to customers’ own
designs is now undertaken by

| THE SILICA SYNDICATE, Ltd.,
‘ 82 HATTON GARDEN,

lf Sample and Price LONDON.

List on application,
Telegraphic Address: ‘“Silexat-, London.” Telephone : Holborn, 6380.

BROWNING'S SPECTROSGOPES

McCLEAN'S STAR SPECTROSCOPE.

Will show exquisitely fine lines in the
Spectra of Stars and can be used with
any telescope having an object glass of

bout 3 inches diameter or over.

Price £2 10 0, or with Slit Adapter for Chemica
and Astronomical Work, £3 7 6.

RAINBAND SPECTROSCOPE (Grace's).

This instrument is specially adapted for predicting coming rain.
very powerful, portable, and efficient spectroscope, and is applicable to
every purpose for which a Direct Vision Spectroscope can be used.

Prices: £3 8 6, £4 0 0, sxo £5 15 0

Itis a

Lllustrated Lists of Spectroscopes, Telescopes, &c., Post Free.
e e e
Man’i’§ 146 STRAND, and

JUHN BROWN'NG, Optician, 72 New Oxford St. LUNDUN

EsTAB. 1765, TeL. No. : 7804 CENTRAL.
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REYNOLDS & BRANSON, Ltd.

Chemical Glassware, Chemical and Scientific lnstrument
Makers to His Majesty’s Government (Indian, Home, an
Colonial), Laboratory Furnishers and Manufacturmg Chemlsts

SPECIAL APPARATUS
for Consterdine & Andrews’
« PRACTICAL ARITHMETIC.”

Set ‘“A,” 120 models,
£1

5 0

Set ‘¢ B,” 75 models,
£0 16 6

(Descriptive List on

Application.)

APPARATUS for MACKENZIE
and FORSTER'S THEORETICAL
and PRACTICAL MECHANICS and
PHYSICS as adopted by H.M.
Government and many imporiant

Educational Authorities. Price Lists
on application.

VIDE :— ¢ Theoretical and

Practical ~ Mechanics and

Physics,” by *A. H. Mac-
KENZIE, M.A., B.Sc., and
A. FORSTER, B.Sc.

Post Free 1/9.
FREE.

Price -

CATALOGUES POST

Scientific Apparatus and Chemicals. Apparatus for Teaching
Mechanics, Machine and Building Construetion. Optical
Lanterns. Photographic Apparatus.

BRITISH MADE FILTER PAPERS, GLASSWARE,
PORCELAIN AND CHEMICALS.

14 COMMERCIAL STREET, LEEDS.
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How much Rain has fallen ?

RAIN GAUGES.

STANDARD ¢ SNOWDON "
GAUGE, with strong copper
body, extra heavy brass rim,
inside glass receiver, and best
engine-divided ‘“Camden”
Inch or. Metric Measure, and
instructions for fixing.

25/-

Rain Gauges of
ALL PATTERNS
supplied from Stock.

ALSO
SELF-REGISTERING

> SELF-REGORDING
ESTAB.

PASTORELLI & RAPKIN LTD. (57s0),

ACTUAL MAKERS OF ALL KINDS OF METEDRULUGIGAL INSTRUMENTS
Contractors to H.M. Government,
46 HATTON GARDEN, LONDON, E.C.
STANDARD INSTRUMENTS OF ALL KINDS
2&— lllustrated Price Lists Post Free.

*.* We pay carriage and guarantee safe delivery within U.K.
on all our Instruments.

=

Stocks heid at
85
Farringdon St.,
London, E.C.

MUFFLES.

VITREOSIL

(PURE FUSED SlLlCA)

COMBUSTION TUBES.
BEAKERS.
GLOBES.

Made
in England.

Prompt
Deliveries.

PYROMETER TUBES.
BASINS,
CHIMNEYS.

SUPERIOR TO
GERMAN PORCELAIN & AUSTRIAN GLASS

THE THERMAL SYNDICATE Ltd.,

Neptune Bank, Wallsend-on-’l‘yne.
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THE TECHNOLOGY OF ILLUMINATION.

Modern Illuminants and Illuminating Engineer-
ing. - By Leon Gaster and J. S. Dow. Pp. xiv+
462.  (London: Whittaker and: Co., 1915.)
Price 12s. 6d. net.

HEN a new branch of science, art, or in-
dustry becomes recognised, the literature
on the subject might at first be expected to be
scant in quantity and meagre in scope. - But illu-
minating engineering is a new branch only in so
far that attempts have been made to collect and
arrange scattered facts and principles, and very
few individuals call themselves illuminating en-
gineers. So far as means, methods, and appli-
ances for producing artificial light are concerned,
the new movement has done little else than to
record ancient and modern practice, but certain
advances have been made on the scientific side
by the development of photometry, and the exten-
sion of theoretical considerations of the distri-
bution of illumination which are not to be found
in text-books on optics. Some attention has been
given to the subject of “glare” which is difficult
to define, and to the artificial production of light
not differing visually from ordinary daylight.
Having regard to the keen rivalry between the
advocates of gas and of electric lighting, the
success of ‘an illuminating engineering society at
one time appeared to be doubtful. It was founded
in 1909, and has as its official journal the Illu-
minating Engineer. The membership has reached
nearly five hundred, and many useful papers and
discussions have resulted. This has been largely
due to the tact and zeal of Mr. L. Gaster and Mr.
J. S. Dow, the editors of the journal and.the
secretaries of the society. Even if the former of
these were not a linguist or had a taste for
antiquarian research and a genius for bringing
competitors into harmony, and if the latter were
not trained in physics and had not done any ori-
ginal work in photometry, they would have been

in possession of a vast amount of material for a

book, and well qualified to use it.

- In accordance with the traditional opening of a

Eriday evening discourse at the Royal Institution,

the first chapter begins with “the very earliest

conceptions of light” in remote antiquity, and its
use ‘“among primitive peoples,” and runs through
history up to the Home Office Departmental Com-
mittee on Illumination, and the formation of the
International Photometric Commission.  The

second chapter deals with gas burners, and does:

not touch on the chemistry or the making of gas:

The section on high-pressure gas is compressed

into only about five pages. The third gives as
NO. 2375, VOL. 95]

much on electric lighting as can be packed into
thirty-six pages, while the fourth describes oil,
petrol-air gas, and acetylene lighting. These
constitute one-third of the book, and appear at
first to be of a sketchy character, but almost every
page has foot-notes, and most of these refer
to English and foreign periodical literature. A
bibliography is provided at the end, but it does
not include more than a small portion of the
publications referred to in the valuable foot-notes.

The fifth and sixth chapters on the human eye
and colour vision are a useful epitome. The last
half of the book consists. of chapters on the
measurement of light and illumination, shades and
reflectors, problems of interior and of outdoor
lighting. These are well illustrated by reproduc-
tions of photographs, many of which have ap-
peared in the Illwminating Engineer.  Although
this does not profess to be a treatise or even a
text-book, an omission or two must be noticed.
Polar curves are given in considerable numbers,
and the solitary place in which an integral expres-
sion is used warns the reader against a common
mistake which is sometimes made in deducing
mean spherical candle-power from such a curve.
“The well-known Rousseau method,” which
achieves this result graphically, is not described
or even foot-noted, but is merely alluded to. The
Ulbricht globe which is experimentally used for
the same purpose has a full-page illustration and
a foot-note with eight references, but only eleven
lines are allowed for ‘a description of it. Prof.
Clinton has shown that the illumination of a room
may be pre-determined by calculation, and pos-
sibly his treatment was not suitable for a book
of this type, but, on the other hand, there are
several rule-of-thumb methods and tables for find-
ing how many lamps or how much candle-power
or flux in lumens are required for interior work,
and some of these might have been included. An
American trading concern cannot perhaps be
blamed for giving the name “X ray” to a type of
reflector, but it should not be mentioned without
a disparaging ‘‘so-called.”

The subject is still developing so rapidly that it
must have required some courage to produce a
volume of this kind, and it is so  wide that to
decide the proportion to be allowed to different
sections must have been a matter of difficulty.
Such questions of proportion are necessarily
matters of opinion, and books, after all, are what
publishers allow authors to offer us, and not what
the reviewers think or even what the readers:
may desire that they should be. Some would like
more mathematics, others data on economical
points. The authors have succeeded admirably in:
the task which they have set themselves, and the
book is well produced.

L
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PLANT LIFE IN ICELAND AND CYPRUS.
(1) The Botany of Iceland. Edited by Dr. L. K.
Rosenvinge and Dr. E. Warming. Part I. 2.
An Account of the Physical Geography of Ice-
land, with special reference to the Plant Life.
By Prof. Th. Thoroddsen. Pp. 191-343.
(Copenhagen : J. Frimodt; London: J. Whel-
don and Co., 1914.)
(2) Bergens Museums
Bind i., No. =.

Skrifter. Ny Raekke.
Studies on the Vegetation of

Cyprus.. Based upon Researches during the
Spring and Summer, 1go5. By Jens Holmboe.
Pp. 344. (Bergen: John Griegs, 1914.)

(1) HE present instalment of “The Botany

of Iceland,” by Prof. Thoroddsen con-
tains five chapters. The first chapter deals with
general topography and geology. The island is a
continuous table-land with an average height of
700-1000 metres above sea-level, excepting narrow
borders of coastal land, valleys which cut into
the table-land on all sides, and a few small areas
of level land towards the south and west. More
than two-thirds of the entire area is at so great a
height above sea-level that almost no vegetation
can thrive there. The sandy and stony deserts of
the interior plateau, the lava tracts, and the
glaciers are not fit dwelling-places for man, and it
is almost exclusively, therefore, the coasts and
valleys which are inhabited. The volcanic element
is the most striking feature in the geology, and is
treated at some length.

The second chapter deals with conditions of
surface and soil. Basalt is the fundamental rock
the tuffs and breccias are for the most part basalt
split and pulverised, and the mineralogical and
chemical component is essentially the same
throughout the island. The climate, discussed in
chapter iii., is, owing to oceanic currents, much
milder than would be expected from the position
of the island. Evidence of the Gulf Stream is
found in the drift material, which includes sugar-
cane and seeds of Entada and other West Indian
beans. The winter is long, but generaﬁy not
severe; the summer is comparatively short and
cold and the weather usually changeable and
damp.

The general distribution of plant life and a
sketch of the chief plant-formations form the sub-
jects of the remaining two chapters. Only a small
part of Iceland bears a continuous carpet of vege-
tation. The number of species of flowering plants
and ferns is from 400 to 450, as compared with 380
in Greenland and about 1450 in Denmark. Of these
eighty-four are grasses and sedges. Man, with
his sheep and cattle, has exercised considerable
influence on the vegetation. The coppice woods
of birch (Betula odorata) which were once exten-
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sive are rapidly disappearing, and their destruc-
tion has affected the general vegetation. The
nature of the country and the vegetation are well
illustrated by a number of photographic figures.

(2) The detailed study of the botany of Cyprus
is the result of a desire on the part of a. Nor-
wegian botanist to compare with the flora of his
own country that of an area.in which there had
been no glacial epoch. The author gives a brief
sketch of the topography, geology, and climate
of the island, and a short history of our know-
ledge of the flora, including a list of plants men-
tioned by authors before 1787. The main part
of the volume is devoted to a carefully anno-
tated systematic list of the wvascular plants
hitherto observed spontaneously growing in
Cyprus, and some remarks on the most important
plant-societies of the island. = During his seven
months’ stay the author was able to add consider-
ably to the number of plants previously recorded,
and also to study critically various elements of the
flora. The cedar of the island he regards as a
distinct endemic sub-species, with affinities partly
with the cedar of Lebanon and partly with that
of the Atlas range. Several new species of flower-
ing plants are described, and these as well as
many others of special interest are illustrated by
excellent plates and text-figures.

Large deposits of calcareous tufa were dis-
covered: containing excellent leaf-impressions con-
sisting mainly of Laurus nobilis and Platanus
orientalis, with fragments of Ficus carica, Smilax
aspera, and Rhamnus oleoides, all of which are
represented in the present-day flora. The account
of the plant-societies, though not exhaustive, is a
valuable contribution, greatly enhanced by a
number of photographic reproductions. There
are also short chapters on the means of distribu-
tion of some of the plants and on the affinities and
history of the flora; also a list of topographical
names derived from plant names, and a biblio-

graphy.

PRIME NUMBERS AND THE COMPLEX
VARIABLE.

(1) List of Prime Numbers from 1 to 10,000,721.

By D. N. Lehmer. Pp. xv+133. (Washing-

- ton, D.C.: Carnegie Institution of Washing-
ton, 1914.) Price 5 dollars.

(2) Functions of a Complex Variable. By Prof. J.

Pierpont. Pp. xiv+583. (London: Ginn and
Co., 1914.) Price 20s. net.
(1) HE table is similar in form to Mr.

Lehmer’s previously published factor-
table (see NATURE, August 10, 1911, p. 178), and
the same elaborate precautions have been taken to
avoid error. Thanks to the work of Glaisher and
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his predecessors, we may now be fairly confident |

that the primes in the first nine millions have
been correctly determined; the introduction to the
present table describes the checks used for the
tenth million, and contains other very interesting
matter. First we have an account of Kulik’s re-
markable work, which, although not accurate,
has been found to be of great value as a check,
and actually goes beyond 100,000,000; unfortu-
nately the second of the eight MS. volumes is
missing. Then we have an admirable summary
of the work done in the theory of the distribution
of primes, ending with Gram’s series, which is a
transformation of Riemann’s celebrated formula.
Finally we have a table, at steps of 50,000, giving
comparisons of the actual count with the values
found from the formule of Legendre, Tchébicheft,
and Riemann respectively.

The superiority of the last-named becomes more
and more evident the further we go; the errors
fluctuate in sign, and their ratios to the true
value diminish in a most remarkable manner. The
error is actually zero for a table going from 1
to 9,050,000; and for 10,000,000 it is only +87,
the number of primes, as counted, being 664,580.
The errors in the other two calculated values are
always in excess and Legendre’s value is less
accurate than the other; but the comparative
smallness of the errors is noteworthy, being only
560 and 338 respectively for ‘a ten-million table.
Perhaps there may be a simple modification of
Legendre’s formula which would bring it into
closer agreement with Gram’s.

The liberality of the Carnegie Institution of
Washington has made it possible to publish this
table at a price which is remarkably low, con-
sidering ' the labour involved. We hope that
English universities and colleges will provide them-
selves with copies, and make an announcement
that they have done so; this would be a great
benefit to scattered arithmeticians, who now and
then wish to know whether a particular number is
prime or not, and may not be able to afford even a
sovereign for the luxury of possessing this work.
The same thing may be said, with greater
emphasis, about the factor-table.

(2) Prof. Pierpont’s treatise on the complex
variable is very good, and a judicious mean be-
tween elaborate works addressed to the expert and
specious outlines which ignore all difficult points,
and tempt the reader to draw all sorts of false
conclusions. The method is practically that of
Cauchy, as developed by Briot and Bouquet, and
Hermite, no use being made of Riemann surfaces.

On the whole, we think this is the preferable’

course, because, although in simple cases the
Riemann surface provides a visual image of great
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simplicity, ‘and is invaluable for purposes of
research, we cannot construct it until we have
worked out the analytical theory of the algebraic
functions we are considering, and this comes to
discussing a system of Cauchy loops.

Readers of Dedekind and Weber’s memoir on
algebraic functions will remember that the
authors laid great stress on the precise meaning
of “a point on a Riemann surface ”; this is the
main crux of the whole theory, and another way
of putting it is to determine the complete charac-
teristics of a singular point on a given algebraic
curve. This last way was that of H. J. S. Smith
and Halphen. The present writer is no doubt
prejudiced; but he ventures to say that in his
opinion Dedekind’s notion of algebraic divisors,
as expounded, for instance, in Hensel and Lands-
berg’s treatise on algebraic functions, is the best
way to express the analytical facts in a concise
symbolical form. For one thing, it brings into
prominence the idea of a compound modulus,
which is hound to lead eventually to a great sim-
plification of the theory of algebraic functions.

A good feature of the treatise is that special
functions such as those of Legendre and Bessel,
and the hypergeometric function and elliptic
functions, are treated in the light of the general
theory.

There are two points about which the author
might have written differently with advantage. '
It is not correct to say that the argument (ampli-
tude) of x+yi is tan~1y/x; otherwise we should
have arg (x+yi)=arg (—x—yi). The author
does not say this, but (p. 11) he invites this false
conclusion. The correct statement may be
written—

arg (x-+yi)= (sin, cos)2(y/r, /"),
where 7= + 4/ (x2+92), and (sin, cos)~(a, b) means
an angle of which a is the sine and b is the cosine.

Thus arg (x+yi) is determinate up to multiples
of 2m; and this is the only way to avoid error
arising from the definition.

The second point is this.
infinite series—

S=a;+ay+as+ . .

s'=b,+by+bs+ .
of such a nature that a;=b;, where i is uniquely
determined by j and conversely, we can define
s/ as a permutation of s, on the ground that every
term of s’ occurs in s and conversely. But it
does not follow that the sum of s/ is equal to the
sum of s, even though both are convergent. We
are, however, able to say that if s is absolutely
convergent, and s’/ is such a permutation of s that
the relation &;=a; makes j finite whenever i ‘is
finite, and conversely, then s/ is absolutely con-

Suppose we have two
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vergent, and its sum is equal to that of s. The
essential thing is to note that an infinite series is
defined not only by its terms, but by the order in
which they are written. The author fails to em-
phasise the fact that in dealing with permutations
of series we must keep any term in a finite place in
a finite place. GRB M.

FARM MANAGEMENT AND RURAL
IMPROVEMENT.

(1) Soil Management. By the late Dr. F. H.
King. Pp. ix+311. (New York: Orange Judd
Co.; London: Kegan Paul, Trench, Triibner
and Co., 1914.) Price 1.50 dollars.

(2) Hunt and Burkett’s Agriculture: Farm
Animals, covering the General Field of Animal
Industry. By Prof. T. F. Hunt and Prof. C. W.
Burkett. Pp. ix+534. (New York: Orange
Judd Co.; London: Kegan Paul, Trench,
Trubner and Co., 1914.) Price 1.50 dollars.

(3) A Handbook for Farmers and Dairymen. Sixth
edition. By Prof. F. W. Woll. Pp. xvi-+490.
(New York: J. Wiley and Sons, Inc. ; London :
Chapman and Hall, Ltd., 1914.) Price 6s. 6d.
net.

(4) Rural Improvement: the Principles of Civic
Art Applied to Rural Conditions, including Vil-
lage Improvement and the Betterment of the
Open Country. By F. A. Waugh. Pp. xi+
265. (New York: Orange Judd Co.; London :
Kegan Paul, Trench, Trubner and Co., 1914.)

Price 1.25 dollars net.
(1) HE book on soil management, which has

been prepared from various notes and
lectures of the late Dr. King, bears eloquent testi-
mony, not only to his wealth of knowledge of the
subject he had made so thoroughly his own, but
also to much painstaking inquiry into the systems
of agriculture and soil treatment in China, Korea,
and Japan. Much of the book is naturally devoted
to the consideration of productive capacity as de-
termined by water supply, soil structure, and the
physical features of the soil generally, and also
contains many original observations on the effect
of cultivation, mulching, and drainage. Teachers
of agricultural science in this country will not
fail to find much useful matter and many apt
illustrations in this portion of the book. Not the
least valuable portion of the work, however, will
be found in those pages descriptive of the prac-
tices adopted in the Far East, by means of which
soil fertility has been conserved to such a remark-
able degree that a greater number of people are
fed per unit area than in any other country in
the world. Strict economy of all fertilising mate-
rial is the main consideration, but the practical
experience of centuries of Asiatic agriculture has
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evolved modes of conservation, fermentation, and
crop production in respect to which we stand, at
the present day, merely on the fringe of investi-
gation.

(2) The perusal of Messrs. Hunt and Burkett’s
book on farm animals leaves one with a number
of dissimilar impressions. The work is primarily
intended for use by high-school pupils of fourteen
to eighteen years of age, and aims at providing
a survey of the whole range of animal industry.
The scope of the book is certainly wide enough
for all ordinary requirements, and there seems
to be no reason to doubt that by a process of
judicious mental winnowing sufficient concrete
impressions may be obtained to impart an intel-
ligent recognition of the issues upon which suc-
cessful husbandry depends. A number of admir-
able practical exercises constitute the most valu-
able portion of the book, but one is inclined to
deplore the inclusion of matter such as the first
lesson on the “sorting of animals’ and the appa-
rent lack of discrimination in respect to many
illustrations of the kindergarten type.

(3) Prof. Woll’s handbook comprises in tabular
form many of the data of value in agriculture
generally, and dairying in particular, and the fact
that it is now in its sixth edition may be taken
as evidence of the useful function it is performing.
The various sections, e.g., those on farm animals,

| poultry, veterinary science, seeds, weeds, farm

pests, forestry, etc., are prefaced by short articles
by American authorities, and give an excellent
digest of the subject. A certain proportion of

‘the data bears, of course, reference to American

conditions only, but the majority of the subject-
matter will be found wuseful by English and
colonial readers. Most of the tables are taken
from trustworthy sources, and only one or two
of doubtful authenticity have crept in. It is
perhaps a matter for regret, from an agricultural
point of view, that soils have not received any
attention.

(4) Although much of the attention of the
dweller in American rural districts has, in times
past, been occupied by the necessity of making
both ends meet, signs are not lacking at the
present time that the main problem now is “not
how to make more money, but how to live more
comfortably.” Whilst the value of co-operation
in the purchase and sale of commodities, how-
ever, has been extensively realised, that of
common effort in the development of civic life and
institutions has not received the attention ‘which
it must ulfimately do, and Mr. Waugh in his

‘interesting book on rural improvement makes a
‘strong plea for the appreciation of civi¢ art—the

art that builds ‘a sound physical frame for the
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support of a healthy community life. Even if the
American farmer is indifferent to the appeal for
better surroundings as set forth in these pages,
many of the problems discussed demand con-
sideration on account of their economic 'import-
ance. In the matter of roads, for instance, only
8 to g per cent. of the total roads of the States
have been improved by surfacing with gravel,
oyster shells, etc., whilst the remainder are often
so despicably bad that the cost of haulage of
farm products is three to four times the legitimate
amount. The one-street town is passing away,
and many of the suggestions advanced by Mr.
‘Waugh as to farm and town planning are well
worthy of practical adoption.

TEXT-BOOKS OF PHYSICS.

(1) Cours de Physique. By Prof. E. Rothé.
Pp. vi+183. (Paris: Gauthier-Villars et Cie,
1914.) Price 6.50 francs.

{2) Traité de Physique. By Prof. O. D. Chwol-
son. Translated by E. Davaux. Pp. vi-+266.
(Paris: A Hermann et Fils, 1914.) Price 9
francs.

(3) Preliminary Practical Science. Some Funda-
mental Principles of Physical Science, with their
Practical Applications. By H. Stanley. Pp.
viii+128. (London : Methuen and Co., Ltd.,
n.d.) Price 1s. 6d. .

(4) Outlines of Applied Physics. By H. Stanley.
Pp. viii+227. (London : Mills and Boon, Ltd.,
1914.) Price 2s. 6d.

(5) Preliminary Practical Physics.

Rarteeie—

Heat. By A. E. Lyster. Pp. vii+43. :(Dub-
lin : Educational Co. of Ireland, 1914.) ' Price

7d. net.

(6) A School Electricity. By C. J. L. Wagstaff.
Pp. xi+250. (Cambridge: At the University
Press, 1914.) = Price 5s. net.

{(7) Elementary Geometrical Optics. By A. S.
Ramsey. Pp. xi+173. (London: G. Bell and
Sons, Ltd., 1914.) Price 6s.

{ I) S judged by the size of the first two books

of the “Cours de Physique,” which

Prof. Rothe is writing, the whole work will be of

very considerable magnitude. According to the

author’s foreword, these two books represent
the introduction only to the course itself, which is
intended for students who have already studied

Physics, and primarily for those who are proceed-

ing to technical institutes. In several ways this

introduction is rather remarkable. The subjects
covered in the first book are (i) units, and their

transformation from one system to another; (ii)

the principle of similitude in physics; and (iii)

methods of measuring the fundamental physical

quantities, and the errors involved. In the second
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book, the statics of fluids and the experimental
measurement of densities and pressures are dealt
with. There is, perhaps, too little stress laid
upon theory, but there can be no doubt that the
detailed descriptions of the methods of measure-
ment with great precision, together with the dia-
grams illustrating these methods, are in every way
excellent. :

(2) Many physicists regard Prof. Chwolson’s
treatise on physics as the best in existence—and
with justice. Prof. Chwolson has not only given
us a most complete and accurate survey of ex-
perimental physics in practically all its branches,
together with an exhaustive bibliography, but he
has also contrived to make his work ‘a critical
essay. The translation of this work into French,
making it—as ‘it will do—available to those
students who do not know Russian and read Ger-
man with difficulty, is a most desirable event.
That now published is the tenth part, and con-
tains the chapters on electromagnetic induction,
Maxwell’s theory, the basis of electronic theory,
and the principle of relativity. The translation
has the advantage of having been revised by
the ‘author himself, who has, at the same time,
considerably augmented the edition. The chapters
on the theories of electrons and relativity have,
consequently, an added interest, and it will be
found that they give a very comprehensive survey
of these subjects which are at present so much
under discussion.

(3) This little volume adds another to the
already large number of similar books which have
been published within recent years, and follows
much the same lines of treatment. A consider-
able number of simple physical experiments are
described, principally in mechanics, heat and light,
those in electricity and magnetism numbering
only half-a-dozen. Each exercise combines a
simple statement of the theory of the experiment
and a description of the method of procedure.
In some of them, however, the results obtained
would not be what the student is led to expect.
For example, in the experiment on the spectrum,
no lens is used to focus the light on the screen,
and we are told incidentally that the spectrum,
consists of seven colours. - A refreshing feature
of the book, however, consists of some excellent
notes on experimental work which, if all students
would follow, would bring about a great improve-
ment in their practical records. :

(4) In the main, this book is a series of ex-
amples in theoretical physics, for not only are
there numerous numerical exercises at the end
of each chapter, but more than four hundred of
a miscellaneous character at the end of the book.
The work, ‘as the author himself points out, is
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in no way descriptive, and therefore could not
serve as a text-book. Indeed, it seems rather
to partake of the “cramming ” nature, and would
tend to make physics appear to consist of a series
of mathematical formulee. Still, provided that it
does not lead students to neglect the experimental
side of physics, the book will probably be found
quite useful.

(5) This is a little paper-covered pamphlet con-
taining descriptions of some forty simple experi-
ments in heat, and, although small, is well printed
and arranged. The diagrams all represent
sections of the apparatus, and are free from
elaborate details. This is a good feature, for, as
the author points out, it will encourage the reader
to do the same in his practical records, instead
of wasting time over sketching the exact appa-
ratus—a thing which but few students can do
well.

(6) It is not often that there appears a physical
text-book so generally good as this one of Mr.
Wagstaff. It is the outcome of the author having
been persuaded to publish a book comprising the
notes of his lectures at Oundle School, and he
is to be congratulated on the result. Not only
is the treatment obviously based upon experience
in teaching the subject, but the descriptive work
and the methods of explaining those parts of the
theory which present difficulties to the average
student have an originality which is very refresh-
ing. Besides this, all the diagrams and plates
are excellent, and these features, together with
the good printing of the text, give the book a
general appearance which is very pleasing. One
or two criticisms may be made. These, however,
detract but little from the value of the book. The
first is with reference to the definition of the
ampere in terms of silver deposited during elec-
trolysis. One knows, of course, that it is so
defined by law, but it cannot be clear to a student
why the special amount, o'0oorri8 gram per
second, is chosen. In fact, we disagree entirely
with the position which the author advocates in
his preface, viz., that it is desirable to begin
teaching current electricity using direct reading
instruments such as ammeters, instead of by
means of the tangent galvanometer, which, be-
sides having a mode of action which is simpler
than that of an ammeter, serves also to measure
the current absolutely. :

In the second place, the study of electrostatics
and magnetism ought to be taken earlier than it
is in this book. The book opens with a very short
chapter on magnetism, then proceeds with current
electricity, -and the treatment proper of magnet-
ism and statical electricity is not reached until
half-way through. It would, however, be possible
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for these chapters to be read first, and the objec-
tion would thereby be partially removed. In any
case, ‘it is not of great importance, and the book
is to he thoroughly recommended.

(7) This book, also, is well produced, and deals
with a subject somewhat neglected. Although the
treatment is not advanced, it comprises a wide
field, including the important subjects of achro-
matism, thick lenses, and optical instruments.
There are frequent examples which will, no doubt,
be useful for training the students. It is quite
certain that there has been for seme time an
opening for a book of this kind, and the present
volume is well fitted to supply the demand which
exists. In fact, students of the subject of light
would be well advised to read this volume in con-
junction with their text-books of physical optics;
and those who intend becoming optical instrument
makers would benefit greatly by studying it.

OUR BOOKSHELF.

(Edema and Nephritis: a Critical, Experimental,
and Clinical Study of the Physiology and Patho-
logy of Water Absorption in the Living Organ-
ism. By Prof. M. H. Fischer. Second edition.
Pp. x+695. (New York: J. Wiley and Sons,
Inc.; London : Chapman and Hall, Ltd., 1915.)
Price 21s. net.

Tuis is the second edition of a work which has
already attracted some attention in the physio-
logical world. The author’s main theme is that
dropsy is not due to disorders of the circula-
tion, or to changes in osmotic processes,
but is wholly produced by the tissues them-
selves sucking up water from the blood, and
that increase in acidity of the tissues is the
sole factor in their being able to attract more
water into their colloid structure. The main
experiments upon which this theory depends were
performed by placing dead frogs’ legs and pieces
of gelatin in fluids of different composition and
reaction. Even the swelling which occurs in a
limb when reflux of blood from it is prevented
by occluding the veins is explained on the acid
theory. Addition of such salts as sodium chloride
to the experimental fluid lessens the amount of
swelling ; yet it is well known that excess of such
salts favours dropsy during life. This is ingeni-
ously explained by saying that the excess of salt
lessens vital oxidative processes, and this leads to
formation of acid, and therefore indirectly to
cedema. The only piece of evidence advanced in
favour of this view is that rabbits on an excessive
salt diet become cyanotic; an impartial observer
might quite reasonably argue that cyanosis may
be the result of the dropsy.

Prof. Fischer argues that disturbances of the
circulation cannot be the cause of dropsy because
in his dead frogs or strips of gelatin, no
circulation was going on at all, and yet they
became dropsical. Acidity may be, and probably
is, one cause in cedema-production’; but this is a
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very different thing from maintaining that it will
explain everything ; one might just as well search
for a universal pill which will cure all the ills to
which human flesh is heir. WESD)SET

The: Chemistry of Paints and Painting. By Sir
A. Church. = Fourth edition. Pp. ix+387.
(London : Seeley, Service and Co., Ltd., 1915.)
Price7s46d fnet.

Tue facts that this is a fourth edition, and that
the author has been before the world for more
than fifty years as a student of the subject on
which he writes, are sufficient reasons for wel-
coming it with respect. But the volume itself
fully justifies its existence, and it is difficult, if
not impossible, to suggest any change in it that
would better fit it to serve the purpose for which
it was originally issued. The temptation to use a
material that facilitates or immediately improves
one’s work without due regard to its lasting quali-
ties is always very strong, and especially is this
the case with those who are so absorbed in the
study and practice of pictorial art, that the scien-
tific aspect of their work becomes distasteful to
them. But it is not right to accept ignorantly the
opinion of the salesman, however honest he may
be, or to trust to a few superficial experiments
made by one’s self or one’s friends. The author
deals with painting grounds, vehicles, varnishes,
pigments, methods, and results, giving just such
details  concerning them as the artist wishes, or
ought to wish, to know.

The previous edition of the treatise was trans-
lated into German and edited by Prof. Ostwald,
who added a few paragraphs. The author has
incorporated the substance of these in the present
edition, definitely indicating such paragraphs,
and adding to their value by comments of his
own. He gives, in short, the results of probably
all those who are known to have systematically
tested pigments for permanency, and usefully,
and we think fairly, criticises the methods and
results of these investigators. The preservation
and restoration of pictures receive due attention,
and throughout the volume the style of the author
is such that a previous acquaintance with scientific
principles and nomenclature is not necessary for
the understanding of it.

Machine-shop Practice. By*W. ]. Kaup. Pp.
Xii+199. Second edition. (New York: John
Wiley and Sons, Inc.; London: Chapman and
Hall, Ltd., 1914.) Price 5s. 6d. net.

IN this little book will be found descriptions of the

hand- and machine-tools employed in an up-to-

date workshop, together with clear instructions
for their use. The author has desired to lead
the pupil in the shop to think, and not merely to
do. TFor this reason the why of each step or
operation is emphasised as much as the how.
The function of college workshops is to fami-
liarise . students * with the working properties of
the materials employed and with the tools in
general use. Such information cannot be ade-
quately obtained from any book, but a book may
be very useful for the purpose of supplementing |
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‘helpful in such matters.

the verbal explanations of the instructor. It is
not easy to make other than mental notes in the
course of workshop practice, and it is often in-
convenient to pull a machine, or part of a machine,
to pieces for the purpose of explanation.

The book before us will be found to be very
Probably the most note-
worthy feature in it is the clearness of the illus-
trations. Where most books of the kind contain
merely half-tone illustrations of machines (gener-
ally from makers’ catalogues), the author has
given perspective line drawings, and has named
the parts clearly on the drawings. These draw-
ings will be found to be of much value, even when
the machine installed in the students’ workshop
differs in detail from that in the book. Nomen-
clature is not so serious a barrier in this volume
as in some American bhooks. We can heartily
commend this book to workshop instructors.

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 Age of the Earth.

WHILE reading through Dr. F. A. Lindemann’s
defence of Lord Kelvin’s estimate of the age' of the
earth, I was reminded that in spite of the sympathetic
spirit in which he always entered into any discussion,
he would never allow the least doubt to be thrown on
the correctness of his estimate of the earth’s age.
Yet it is open to several objections: he assumed that
the solidified crust, as it was being formed, would sink
toward the centre of the earth until it was solid
throughout, whereas there can be no doubt about its
core being so heavy that the crust material could not
possibly sink. He also assumed a diminishing rate
of cooling, whereas the greater portion of the earth’s
surface is covered by water the bottom temperature
of which must have been practically constant for
millions of years. He also cuts down the temperature
in the earth’s centre from 410,000° F., which it would
be according to his assumption, to %000° F.; whereby
the available heat is reduced enormously. However,
if radio-active processes can supply the earth’s radia-
tion losses there is no need to deal with the older
question.

I notice that Dr. F. A. Lindemann draws the con-
clusion that the sun’s radiation just compensates the
amount lost by the earth, but this is not correct.
The earth’s loss is estimated from the known tem-
perature gradient in the earth’s crust; it is a net loss
over and above any possible interchange of heat with
the sun. Then, also, Dr. Lindemann limits the
earth’s age by the sun’s age, but amongst the several
possible sources of its heat supply he does not even
mention the heat-producing power of a meteoric bom-
bardment. Yet, as I have shown in my work, * Unity
in Nature,” in the chapter on matter (pp. 85-92), it
is not at all unlikely in comparatively recent
time the sun may have passed through a large cloud
of heavy meteoric matter. One effect of a compara-
tively slight addition of heavy meteoric ‘matter would
have been to increase its density from, say, 100 to
1-38, and the other effect would have been to raise the
sun’s surface to such a high temperature that it
would have evaporated and formed an atmosphere
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extending perhaps beyond the orbits of the asteroids.
In fact, the difference in the densities of the inner
and outer planets and the sun, and the fact that
practically all rotations and revolutions are in the
same sense, suggest that our solar system once con-
sisted of a sun and the outer planets, all having a
very low density, and that on passing through a
cloud of heavy meteoric matter, the density of the sun
was slightly increased, and 'the inner heavy planets
created; but it is impossible here to go into the
details of these interesting questions.

As regards the nearer evidence of the earth’s age to
be sought for in the sedimentary rocks, no notice
seems to have been taken either of the time required
for the innumerable raisings and lowerings of level
which certainly occurred during the coal periods

or of the time which it must have taken
to tilt horizontal . strata through go°® and more.
Thus Japan is. being . tilted at the rate of

about o-5” per century, and if this tilting rate were
steadily maintained in one locality, which is highly
improbable, - the - Japanese strata - would stand
on end like our Cambrian strata in about forty million
vears’ time. Yet a few such tiltings were completed
before some of our oldest strata were formed and over-
thrusts suggest' a. still gieater anthuity for the age
of sedimcntary rocks. E. STROMEYER.
* Lancefield,” West Didsbury, Apul 26.

Man’s True Thermal Environment.

IN connection with - Prof. Leonard Hill’s very
interesting and instructive article on * Healthy Atmo-
spheres (NAIURE “April 22), perhaps 1 -may be
allowed to direct attention to a-paper which I con-
tributed to-the Journal of the Scottish Meteorological

Society for 1912, entitled *On - Atmospheric -Cooling

and. its Measurement: An Experimental Investiga-
tion.” In that paper will be found a description “of
an instrument termed a psuchrainometer (Yypalvo=
I become cold; and pérpov=a measure) which traces
on . a moving paper strip, a continuous record: of the
amount of ‘electrical heating ‘needed to ‘maintain’ at
blood heat a body freely exposed to the- atmosphere.
This seems to' serve much the same purpose as Prof.
Hill’s caleometer. In the same paper 1 also gave a
table of preliminary numerical results obtained by its
use in conjunction with an anemometer and self-
recording thermometer, and. from these data deduced

an empirical: formula giving the rate of cooling (V)

as a function of temperature and wind velocity.

The question as to whether ¥ could always be thus
expressed as a function of already existing meteoro-
logical data can only be settled by a long continued
series of observations with appropriate instruments,
in the construction of which I have been engaged for
some time. If 4 can be so expressed, then evidently
there would be no need for a widespread installation
of special apparatus for its measurements. If, how-
ever, this hope be disappointed, a new apparatus must
be placed in the hands of meteorologists, and the simpler
this is the better. I have now constructed a simple
psuchrainometer, consisting essentially of a thermo-
meter furnished with a small heater through which
a constant current is ahvays passing This may be
termed a ‘‘constant eneigv psuchrainometer, and
I propose to calibrate'it against the necessarlly more
complicated form of * constant temperature” psuch-
rainometer, different patterns of which are described
both*in:. Prof. Hill’s article and in my paper.

James RoBErRT MILNE.

Physical Laboratory, Edinburgh University,

April 30.
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THE AUSTRALIAN ANTARCTIC
EXPEDITION .1

THE most vexed question in antarctic geo-
graphy has been the nature of the region
west of South Victoria Land. D’Urville and
Wilkes, who explored that region in 1838 and
1839, reported land in so many localities that it
has been generally believed that their tracks
skirted a continuous ice-covered and ice-barred
land. Ross, however, sailed across the site of
some of the land reported by Wilkes, and later
explorers have had the same experience. The
view has therefore often been held that this part
of Antarctica consists of an archipelago. The first
material step toward the solution of this problem
was the sledge journey of David, Mawson, and
Mackay during Shackleton’s expedition.  Their
journey afforded strong evidence in favour of the
continuity of the land; but this land might end
far south of Wilkes’s track and be separated from
it by a fringe of islands. This question has been
finally settled by the Australian expedition of
1611 to 1914 under Sir Douglas Mawson. The
narrative of its experiences with some indications
of its scientific' results are given in two massive
and superbly illustrated volumes.

The expedition sailed in the Awrora under the
skilful command of Capt. Davis, whose soundings
between Australia and the opposite coast of Ant-
arctica are themselves of the highest geographical
importance. Two bases. were established in
Antarctica, the main base in Adelie Land (about
142°40’ E.), and a western base under Wild in
Queen Mary. Land. (g95° E.); at. each of these
stations elaborate observations were taken, and
the expedition: established on! Macquarrie Island
a wireless station, which should be permanently
maintained in the interests of Australian meteoro-
logy. From each of the bases extensive sledging
expeditions were made to explore the surround-
ing areas. Wild sledged 4° eastward along the
northern coast to Queen Mary Land in the hope
of reaching Knox Land. A second party under
Dr. S. E. Jones travelled westward to the Gauss-
berg, and thus reached the field of work of the
German Antarctic Expedition under Drygalski.
From the main base in Adelie Land one sledging
party went eastward to Deakin Bay; a second
under Bage nearly reached the Magnetic Pole; a
western party sledged 44° along the coast which
had been seen by D’Urville. A sledge journey
eastward over the ice-covered plateau led to one
of the most tragic of Antarctic adventures, for
Mertz and Ninnis perished on the journey, and
only the lucky finding of a food dep6t enabled
Mawson to crawl back to his base.

The journey toward the South Magnetic Pole
under Dr. Bage was one of the most arduous and
successful of the sledging expeditions. The party
reached lat. 70°36/z” S. ‘and 148°10/ E., where
the magnet had a dip of 89°43%/ or only 16}

1 ““The Home of the thzard Being the Story of the Australasian
Antarctic Expedition, 1911-14." By Sir Douzlas Mawson. Vol. | Pp.

xxx+349. Vol. ii. Pp. xiii+338. (London: W. Heinemann, 1915.) Price
36s. net two volumes.
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min. from the vertical. This locality was 175
miles from the point reached by David’s party
in 1909, so the two journeys gave a nearly full

section across Antarctica from South Victoria

Land to Wilkes Land.
These great sledge journeys, combined with

Capt. Davis’s soundings along the coast, have |

proved the existence of land all along this part
of Antarctica, though somewhat south of the posi-
tions where it was reported by Wilkes. Thus the
Aurora sailed in clear weather over the site of
the land marked by Wilkes to the east of his
Cape Carr. Nevertheless, the result of the expe-
dition is to confirm the general belief that from Cape

F1G6. 1.—The Aurora lying at anchor, Commonwealth Bay.

Adare, for more than 80° westward, is one con-
tinuous ice-capped land, which forms the northern
coast of Antarctica. Mawson attaches the name
of the American explorer to a small part of this
area, but the name of Wilkes Land appears too
firmly established for the whole of it to be easily
displaced. The discovery by the expedition of
Queen Mary Land in the west, the long line of
land to the west of Adelie Land, and of King
George V. Land on the east has definitely estab-
lished the northern coast of Antarctica in this
district as approximately along the line of the
antarctic circle. There are indications, how-
ever, from the charts that either shallow water
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or land extends in some places north of the
circle. _ \

The greatest trial of the expedition was the
terrific violence of the wind. Gusts of wind are
recorded with a velocity of two hundred miles per
hour. The rate of 180 miles per hour is said
(vol. i, p. 168) to have been common. The
average velocities recorded for whole days are un-
precedented. Thus on May 15 the mean for the
whole twenty-four hours is given as ninety miles
per hour. On May 18, a year later, it was 937
miles. The average for May was 607 miles per
hour. The most appalling testimony to the wind
strength is the record that the average speed for

e ing r nmonw In the distance the ice slopes of the mainland are visible rising to a height of 2000 feet.  In the
foreground is a striking formation originating by the freezing of spray dashed up by the hurricane wind. From Sir Douglas Mawson’s “ The Home
of the Blizzard.” (W. Heinemann.) \

the whole year was fifty miles per hour (vol. ii.,
p- 157). Both volumes contain repeated refer-
ences to hardships due to these hurricanes, and
the prevalence of winds blowing at 100 miles per
hour with a temperature of —28° F. (vol. i.,
p. 134) justifies Sir Douglas Mawson’s lament
that owing to “the rushing might of these eternal
blizzards > Wilkes Land is “an accursed country ”
(p- 134). The wind records were apparently
mainly made by a Robinson anemometer, which
we are told was the greatest source of worry;
and as meteorological authorities have issued fre-
quent warnings of the untrustworthiness of
anemometers, opinion as to the exact value of the
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records may be suspended until more detailed ac-
counts of the observations are issued. There is,
however, abundant evidence in the hook to show
that the main base is abnormally windy, and
perhaps to justify the claim that it is the windiest
place on earth. The “Roaring ’Forties” must
give place to the ‘Shrieking ’Sixties.” " The
author explains the power of the wind as due to
the torrent of air rushing outward from a high
pressure area around the south pole; but it is
difficult to reconcile this theory, as now stated,
with the experiences of Amundsen and Shackle-
ton.

F1G. 2.—A view of a rocky stretch of the Adelie land coast west of Commonwealth Bay.

RECORDING RJ4IN GAUGES.

OF mechanical devices for the registration of
rainfall there is no end, and from the early
date of most of them it is scarcely too much to say
that in this direction there is no new thing under
the sun. Up to 1898 Mr. G. ]J. Symons had
described and figured in “British Rainfall” no
fewer than forty-five different patterns of self-
recording rain gauges, and now there are at least
a dozen more. Very few of these have proved
fully satisfactory. The diversity - between the

various forms consists mainly in subordinate

From Sir Doug'as Mawson’s * The Home of the Blizzard,”

(W. Heinemann.)

The book, like much Antarctic literature, must
have its usefulness restricted by its bulk; private
students can scarcely afford the book space for
such cumbrous volumes, a fact the more regret-
table in this case owing to the exceptional beauty
of the illustrations. Colour photography has been
used with excellent results, and those of the star-
fish show the great value of this process in bio-
logy. The work includes only preliminary notices
of the scientific results, but it shows that the
Australian Expedition must rank as one of the
most successful of modern antarctic expeditions.

J. W. G.
NO. 2375, VOL. 95]

| details.

With the exception of Mr. W. ]J. E.

| Binnie’s electrical drop-counter and Wild-Hasler’s

over-shot water wheel, I cannot find more than
three principles which have been applied singly or
in combination for the automatic recording of
rainfall by a pen writing on a rotating drum.
These are (1) the double tipping-bucket on a fixed
pivot; (2) the descending counterpoised receiver,
and (3) the ascending float.

Tipping-bucket rain gauges are amongst the
oldest forms, and they have been constructed to
record -directly or through an electrical device,
by an escapement wheel, a cam in the axle of
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which raises the pen by a step at a time, the value
of the interval shown by the step being the capacity
of the bucket, which empties as it tips. The best
instrument of this type is that in use by the United
States Weather Bureau, svhich has a bucket tipping
with one-thousandth of an inch of rain, and so
gives a fairly continuous line, even in moderately
light showers. Attractive and well-made tipping-
bucket rain gauges have been put on the market
by the firms of Negretti and Zambra, and Pastor-
elli and Rapkin, of London, and by Richard
Fréres in Paris.
an inch, or sometimes with half that amount, but
are useless for measuring duration of any but
heavy rain, though under careful inspection fairly
satisfactory for measuring amounts. The amount
of rain can always be measured more accurately
by means of a direct reading rain gauge of the
Snowdon or Meteorological Office pattern, of
which the former is, in my opinion, better as well
as cheaper.

The only scientific purpose served by a recording
rain - gauge is
to furnish a
measure of dura-

" tion and inten-
sity.” . The two
types of gauge
involving - the
respective use of’
‘a  counterpoised
receiver ‘or of a
float give ‘their
‘record - in- the
form* of a con-
“tinuous -curVve.

Each type has
several modi-
fications ' ren-
dered necessary
by the practical
convenience  of

using ‘a shallow A

F1G. 1.—New Casella recording rain-gauge.

drum while
retaining «  an
open scale. Where expense and space are no
objects rain gauges of unimpeachable accuracy
can be made on either principle by having a drum
deep enough to record the whole rainfall of the
wettest day possible with the necessary degree of
magnification.

In order to keep the moving parts compact
and the drum small, the capacity of the receiver
is in practice usually limited to from o'zo in. in
the case of a counterpoised vessel to 0’50 in., or
rarely 1 in., in the case of a float, and an auto-
matic contrivance for emptying the vessel when-
ever it fills has to be employed. This is the weak
point of most recording rain gauges, for when.
:che receiver has to be emptied five times for every
inch of rain it is subject to much friction and wear,
and when it empties only once or twice for an inch
of rain the time of clearing is appreciable and
mntroduces a risk of error.

The Beckley rain gauge made by Mr. Hicks
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and used in the observatories of the Meteorological
Office for about forty years is the best example
of a counterpoised receiver writing directly on the
drum as it sinks vertically and discharging auto-
matically by means of a self-starting syphon. The
Casella recording gauge, which has been in use
at Camden Square for about thirty-five years, is
undoubtedly the best example of the counterpoised
receiver emptying by automatic tipping when it
comes to the lowest point. It writes by means of

These tip with one-hundredth of |

a system of levers on a drum with a horizontal
axis. A modified form of this gauge (Fig. 1),

1]

NecRETT! & ZAMBRA LONDON.

-

4 !

2.—Section of Halliwell standard
recording rain-gauge.

Fic. % A
recording rain-gauge.

" recently introduced by Messrs. Casella at a low
price, has a simpler mechanism, the receiver only
tipping far enough to start a syphon, through
which it is emptied, while the pen writes on a
vertical drum by means of a hinged piece at right-
angles to the main lever, thus securing a curve
with approximately rectangular co-ordinates.
Of float rain gauges the best ofswhich I have had
experience is the improved form of the Halliwell
rain gauge (Fig. 2) first constructed by Mr. F. L.
Halliwell with the advice of Mr: Baxendell, the
well-known director of the Fernley Observatory,

F1G. 3.—Mechanism of the Fernley
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Southport, and now manufactured by Negretti and
Zambra. The theory is to make use of a pen
actuated directly by a rod rising with the float
(G), the receiver emptying by means of a syphon of
large bore (F) started by being dropped a little by
the action of a trigger (K) set off by the float rod
when the receiver is full, and reset automatically
by the escaping water entering a lower cylinder.
In its first form this instrument was troublesome,
sometimes failing to discharge, sometimes dis-
charging too soon, but these difficulties have now
heen overcome, and when it is in careful hands I
know of no better recording gauge. It gives an
exceedingly clear and steady trace, and is much
more sensitive to light rain than the Standard
Casella gauge, while its less frequent discharges
and rapid emptying give great accuracy in the
case of heavy falls. The main drawback is the
employment of mercury in connection with the
syphon.

The Fernley recording gauge (Fig. 3), also con-
structed by Messrs. Negretti and Zambra, is the
most recent product of Mr. Baxendell’s ingenuity,
and I have had it under observation along with the
Casella and Halliwell gauges at Camden Square
for six months. The record it produces is as clear
and sensitive as that of the Halliwell gauge, from
which it differs only in the simpler method of
starting the large-bore syphon, avoiding the use
of mercury. This is accomplished by the inter-
position of a small tipping bucket (H) filled with
water. The bucket is tipped by a trigger actuated
as in the Halliwell gauge, and discharges into the
lower part (E) of the long leg of the syphon, which
is started by the water pump action thus set up.
The mechanism is certainly simpler than that of
the Halliwell gauge, and the action is perhaps
more certain than that of the first form of Halli-
well. The principle is sound, and was employed
in Osler’s famous recording gauge of 1837.

The difficulty presented by all accurate recording
instruments of different types is to ensure com-
parability, so that regional variations in duration
and intensity may be worked out. To insist on
the use of one make of instrument would hamper
progress and discourage that competition between
inventors and instrument makers on which so
much depends for the progressive improvement of
practical details. As the result of many years’
experience I have formulated the requirements of
a satisfactory recording rain gauge for general
use, as follows :—

(1) A recording rain gauge is not a labour-
saving contrivance which will work by itself for
a week or more. The time scale should be so
open that a drum of reasonable size cannot include
more than the record of twenty-four hours, and
it must be visited daily and the pen set to the
correct time every morning.

(2) If a recording rain gauge is to be generally
adopted its price must be less than 10l., sub-
stantially so if possible, hence great size and
elaborate mechanism must be avoided.

(3) The depth scale must be magnified at least
four, and preferably eight times, and to avoid the
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inconvenience of having a very high drum some
mechanical arrangement must be made by which
the pen, on reaching the end of the chart, returns
to zero automatically.

(4) The usual method of bringing the pen back
to zero by emptying the receiver when half an
inch or less of rain has been accumulated neces-
sitates the use of uncertain or complicated mech-
anism, hence the receiver should be large enough
to contain at least four inches of rain, and the
automatic return of the pen should be secured by
some device unconnected with the discharge.

(5) Eriction is the only other serious practical
difficulty, and this should be minimised by having
as few moving parts as possible and these with
the shortest bearings compatible with rigidity.

It was in order to meet these views that Messrs.
Casella introduced their modification of their old
standard recording gauge, but though most of the
conditions were com-
plied with, No. 4
was not. The Hyeto-
graph (Fig. 4) devised
at the same time by
Negretti and Zambra,
carries out my views
more nearly than any
other gauge I know;
but it has not quite
overcome the difficulty
of friction in the float
chamber, though when
signs of this appear
a very slight adjust-
ment puts things
right.  Its curve also
presents  the incon-
venience common to
those of the ordinary
barograph and thermo-
graph of being re-
ferable to a straight
co-ordinate for time
and to the arc of a
circle for amount.

Its advantages are
that the . receiver F1G. 4.—Section of Hyetograph.
takes four inches of

rain without overflowing, an amount which,
it is true, may be exceeded in twenty-four
hours in any part of the country, but which cannot
be expected to be exceeded twice in a lifetime
at the same place. It is emptied by a syphon
actuated by suddenly depressing the float by hand,
and should be so emptied each morning when the
amount collected exceeds a small fraction of an
inch. The pen drops on reaching the top of the
chart by the edge of a plate fixed on the pen lever
dropping from a peg (F) on the float rod (E) on to
another peg below, an oil brake (M) at the short
end of the lever (G) absorbing the shock. The
record is thus not interrupted so long as rain is
falling. During snow, a night-light placed in the
instrument under the funnel ensures instantane-
ous melting.
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I may perhaps be allowed to mention that neither
the British Rainfall Organisation nor I personally
have any financial interest in any rain-measuring
appliances, and we thus retain perfect freedom
for the helpful criticism of all such instruments.

HucH RoBerT MILL.

‘INSECT PESTS AND WAR:!

WAR is associated in the popular mind with
the summoning of armies, the thunder of
the guns, and the carnage of blood-stained battle-
fields. Patriotism is manifested in personal sacri-
fice in many directions, some public, many unsus-
pected. All cannot help in the direct attack on
our enemies, but all are able to assist in prevent-
ing disease that plays so important a part in the
progress of a campaign. Horrible as are the
features of any war, times arise when the destruc-
tive ‘“minor horrors,” or insect pests, that are the
inevitable accompaniment of the concentration of
large. numbers of men, assume a major import.
The victims of the typhus now ravaging Serbia
know this only too well. It is, then, a patriotic
action on the part of Dr. Shipley to have set forth
the life-histories of many noxious and disease-
carrying arthropods, as well as certain leeches,
together with very practical hints as to their
prevention, in his book, “The Minor Horrors of
War.”

At the present time there is an undoubted need
for the dissemination of knowledge regarding the
rble of various pests, both insect and others, in a
simple yet practical form. The advantage is con-
siderably increased when the information is pre-
sented in a lucid manner, with numerous illustra-
tions, and in a style that may perhaps be best
described as fully human. The accounts of the
habits of lice, bugs, fleas, flies, mites, ticks, and
leeches, which all have a share in injuring man,
are cet forth in a form that arrests the atten-
tion, stimulates personal interest, and, at the same
time, by humorous interludes, neither repels nor
disgusts the reader. The practical side, as
before mentioned, is kept in view throughout.

Lice undoubtedly are unpleasant, but to ignore
their existence does not minimise the danger aris-
ing from their presence. At least two diseases
that are known to occur in certain areas of the
present war zone are transmitted by lice (Fig. 1).
Relapsing fever is due to a spirochate that de-
velops in the body-louse. The spirocheate reaches
man when, in his endeavour to alleviate the irrita-
tion due to the insect, he scratches his skin.
Simultaneously, he crushes one or more of the un-
welcome insects, and spirochztes are unwittingly
rubbed into the slightly damaged skin. Troops
operating in Africa understand how easy it is to
touch the eyes to remove sand or dust, and a
finger soiled by a crushed louse has been shown
fo convey relapsmg fever when so used. Typhus
fever also is spread by lice, and there is no need

1 ““The Minor Horrors of War.” By Dr. A. E. Shipley. Pp. xvii+166.

(London Smith, Elder and Co., 1915.) Price 1s. 6d. net in paper covers,
2s. net in cloth.
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to dwell on the fearful rapidity with which this fell
disease may spread.

It must be remembered that the irritation of the
body due to insect pests reacts on the mind, and
is manifested in mental restlessness and lowered
spirits. =~ The clearly expressed preventive
measures recommended against lice will doubtless
be appreciated during the present campaign.

Bugs are very undesirable intruders in houses,
and troops operating in India and Persia have
reason to fear their attentions. Ticks occur in the

Eastern theatre of war, and also in African terri-
tory where other troops are engaged. One tick,
moubata,

Ornithodorus transmits Spirochaeta

x12

Antenna

F1G. 1.—Pediculus vestimenti. The louse. Dorsal and ventral views.
¥rom ‘“ The Minor Horrors of War.”

duttoni, the cause of a more severe form of re-
lapsing fever. The young tick is unlike the adult,
and being so much smaller, is more easily over-
looked, and is therefore more dangerous, especi-
ally as it may be born infected. Knowledge of
its life-history, as set forth by Dr. Shipley, is
important.

Mites are small relatives of ticks, and those
that infest man are often known to soldiers and
field-workers by the name of harvest mites. The
habits of these small pests, as well as those of the
“itch insect,” together with the modes of dis-
lodging them, are facts that should be better
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known. Fleas, too, need attention. The dreaded | sight into the life-history and habits of
plague is spread by means of infected rat-fleas | flies is sufficient to cause anyone to join

that leave their natural host and pass to man.
Fleas also convey other diseases, and apart from
this, the broken rest due to flea-bites is a factor
that makes even such an insignificant. insect
worthy of consideration.

Blood-sucking leeches occur in Belgium and
Germany, and also in parts of India, Ceylon,
Egypt, and Palestine. These animals, although
not belonging to the arthropoda, constitute a

Ry
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e
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Fi1G. 2.—FEphestia kiihniella. Moth-infested biscuit.
From ‘“l he Minor Horrors of War.”

very real pest in some places, as they may occur
in drinking water. The straining or filtering of
drinking water and boiling it before use are simple
means of avoiding distressing throat and lung
troubles. The existence of voracious Indian land
leeches, lurking among foliage in wait for their
prey, will probably be news to many, but pro-
vides a useful hint with regard to sites for camp-
ing.

%\/Ian is affected by insect parasites not only
through direct attacks upon himself, but also by
infestation of his dwellings and his food. Flies

Fia. 3.—Musca domestica, the house-ly, in the act of
regurgitating food. X4% (After Gordon Hewitt.)
From ““ The Minor Horrors of War.”

and flour moths are therefore discussed. Fortun-
ately, the occurrence of ‘' maggotty’’ biscuit
(Fig. 2) is not so common as formerly, but the
possibility of its recurrence under war conditions
should be remembered. Flies are a more serious
pest. House-flies are concerned with the convey-
ance of several diseases to man, typhoid fever
perhaps being the best known. The typhoid bacilli
can live for six days in the intestine of a house-
fly, and food and milk can be polluted by its pro-
miscuous visits during this period (Fig. 3). In-
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in the anti-fly crusade. The love of filth and
carrion displayed by the various blow-flies or
meat-flies, too, is a means of spreading disease,
and there are records, even in the present war, of
wounded men suffering agony from the presence
of fly larvee in their neglected wounds. The
abolition of filth is the simplest means of securing
freedom from flies by destroying their breeding
places. \
The relation of insect pests to the health of
men and animals is a subject of interest to all,
and it is not surprising that the large first edition
of Dr. Shipley’s book was practically exhausted in
a month, and that a second edition is in prepara-
tion. The combination of literary charm and
scientific information of practical utility, parti-
cularly at the present time, is certain to ensure
its continued success. H. B. FANTHAM.

THE SUPPLY OF OPTICAL GLASS:.

THE serious position in which this country was

placed at the outbreak of hostilities by the
almost complete stoppage of the supply of optical
glass and of the import of optical instruments,
is at last attracting the attention of the public
which should have been much sooner focussed
upon it. The importance of the subject was early
recognised by the British Science Guild, which
referred its consideration to its Technical Optics
Committee. This committee, after fully investi-
gating the evidence then available, reported, and
the guild forwarded an important report to the
Board of Trade; the report was printed in full in
our issue of March 25 (page 104). So far as can
be ascertained, however, no official action appears
to have resulted.

Quite recently, Sir Philip Magnus, the member
for the University of London, put on the order
paper of the House of Commons questions
addressed to the representatives of the War Office
and the Admiralty, asking whether the supply of
optical glass and optical instruments for the use
of the Services was keeping pace with their im-
mediate requirements. To these questions official
replies of the stereotyped order were given and,
in addition, the representative of the Admiralty
informed the House that a large firm of makers
of optical glass in this country ‘“had greatly in-
creased their output and were still adding to their
plant.” Before these replies were given, a long
letter on the subject was published in the Times
over the signature of Dr. Walmsley, the Principal
of the Northampton Polytechnic Institute, an
institute which is intimately associated with tech-
nical instruction in applied optics. There had
also been other allusions to the matter in the Press.

In the report of the British Science, Guild,
referred to above, the main points involved are
clearly indicated; and with regard to the supply
of optical glass for instruments required by the
Government, the report states that at the time of
its issue there seemed to be no call for any special
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effort. - This statement, however, was made - in
January, and things have not been standing still
since. More especially there was no indication
then that either the country or the Government
was aware of the necessity for enormous efforts
for the adequate supply of “munitions,” amongst
which must be included “optical appliances.” As
is well known, the only firm supplying optical glass
in this country is the firm referred to in the
House of Commons, namely, Messrs. Chance
Brothers, of Birmingham; - and a paragraph
appeared in the Times on April 26 to the effect
that this firm will now supply optical glass only
to those manufacturers of optical instruments who
can produce a War Office or Admiralty certificate
showing that the glass is needed for the fulfilment
of a Government contract. This means that, not-
withstanding the large increase in the capacity
of the plant at Birmingham, the whole of the
optical industry of this country, other than that
engaged in' Government work, cannot be supplied
at the present time with any optical glass what-
ever. When we consider the important trades
which require such glass in fairly large quantities
for other than Government purposes, there is no
doubt of the great seriousness of the position.
But so optimistic is the Government that it has
declined a patriotic offer of Lieut.-Col. J. W.
Gifford to hand over to the nation free of cost
practically the whole of a collection of fine optical
glass, considerably over a ton in weight, which he
has accumulated during twelve years of laborious
research, some of the results of which have been
published by the Royal Society from time to time.

The definite proposal made in Dr. Walmsley’s
letter to the Times is that the Government should
at once take over the optical glass branch of
Messrs. Chance’s factory. We understand that
this proposal is, as yet, a suggestion of Dr.
Walmsley’s only, and that, for obvious reasons,
he did not communicate beforehand with the firm
in question. In passing, we may say that great
credit is due to this firm for its very vigorous and
patriotic efforts to deal with the situation, but the
matter appears to us to have got beyond the point
at which any private firm should be required, for
the good of the whole community, to undertake
such heavy capital expenditure as it has already
made and to risk the great sacrifices which may
be called for if this expenditure be rendered un-
productive after the war. As pointed out by Dr.
Walmsley, the natural solution, that competing
firms should instal plant and enter the market, is
not applicable in this case, because the whole
amount involved is too small to make it worth
while for any important firm to enter into com-
petition. The supply of fine optical glass for the
United Kingdom involves probably an outside
turn-over of not more than 20,000l. a year, an
amount which is not worth dividing. But the
supply of this small quantity of raw material, in
the form of unwrought optical glass, affects an
industry in which the value of the finished products
runs to millions of pounds’ worth of goods per
annum, and in which the greater part of the
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cost of output goes in wages to highly skilled
labour. ;

It is true that the firm named. already has risen
to the occasion, has octupled its plant, and, if
Ministerial replies are taken at their full face
value, has succeeded so far as to supply present
Government requirements. But what of the rest
of the industry, and, moreover, what is to happen
when the war is over? The foreign supply of
this vital “key” product will doubtless be
resumed, surrounded by the ante bellum ‘wire
entanglements ” to which Dr. Walmsley refers,
such as restrictive contracts on users, the lodging
of dummy and blocking patents in our Patent
Office, and all those means by which officially-
nurtured foreign competition in the past has
endeavoured to kill the production in this country
of the far more vital and more costly finished
products. Is it too late in the day to ask that
these methods of competition should not be used
against private firms without any greater safe-
guards available than those which have proved so
ineffective in the past?

It seems to us that the proper course is to act
generally in the direction of Dr. Walmsley’s
suggestion, with such modifications as may be
found desirable on full investigation. This would
mean, in substance, that the Government should
undertake the supply of this “key” product.
With a Government department empowered to
deal with eventualities, full attention could be
given to the other important matters dealt with
in the report of the British Science Guild, namely,
the adequate development of research, better pro-
vision for the testing of the physical and optical
properties of samples of glass, and, most important
of all, provision for adequate technical training and
research in applied optics, so that this country
may recapture speedily the position it held for so
long in the forefront of the world’s optical develop-
ments.

ASPHYXIATING GASES IN WARFARE.

D R. J. S. HALDANE'’S report on his investi-
gation of the nature and effects of the
asphyxiating gases, used by the Germans in their
attack last week on the French and British lines
near Ypres, leaves but little doubt that chlorine or
bromine was the chief agent employed, whilst shells
containing other irritant poisons were also used.
Prof. H. B. Baker, who accompanied Dr.
Haldane, is carrying out an investigation as to
the chemical side of the question, and until his
report is available, surmises as to the nature of
the poisonous gases and the methods adopted for
their use would be premature, but the evidence
seems to point clearly to the fumes floated by the
wind on to the Allies’ lines being chlorine, as at
ordinary pressure bromine is a liquid below 59°C.,
and at ordinary temperatures would not give off
its vapour with sufficient rapidity to cause the
seven-foot bank of vapour that drifted on to the
Allies’ trenches, whilst the colour of the cloud
would have been a rich brown and not the “green-
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ish” or “yellowish-green” colour so frequently .

described, which undoubtedly points to chlorine.

Chlorine gas is 245 times heavier than air, and
if discharged “down wind” would only slowly
rise, so that at a distance of one hundred yards
from its point of disengagement the bank of fume
might be expected to be six or seven feet deep,
but with bromine vapour, which is more than five
times the weight of air, the thickness of the layer
of vapour would, under the same conditions, be
much less. Liquid chlorine has, for many years,
been a commercial article : the gas is liquefied by
a pressure of six atmospheres at o°C., and is
stored in lead-lined steel cylinders, being largely
exported for use in the extraction of gold in
localities where, from difficulties of transport,
plant and materials for making the gas in situ
would be more expensive.

It is said that such cylinders, 4 ft. 6 in. long,
were sunk in the German trenches and were con-
nected to pipes six feet long pointing towards the
Allies’ lines : under these conditions, intense cold
would be produced at the point where the cylinders
discharged into the delivery pipes by gasification
of the liquid and expansion ; this would soon check
the rapid production of gas, and the white smoke
seen behind the greenish cloud of gas may well
have been caused by brushwood fires lighted above
the delivery pipes to warm them and prevent
stoppage. -

Although all the evidence and the symptoms
found in the unfortunate victims overcome at this
particular section of the line point to chlorine as
the gas employed, there seems every probability
that liquid bromine has also been used in shells
or grenades, which, bursting in the air, would
scatter the liquid under conditions that would
rapidly gasify it, when the weight of the vapour
would cause it to descend on the troops below.

Both chlorine gas and bromine vapour, when
present to the extent of 5 per cent. in air, rapidly
cause death by suffocation, by acting on the
mucous linings of the nose, throat, and lungs, so
causing acute inflammation; but bromine poison-
ing is generally distinguishable by the skin of the
victim being stained yellow, and the intense action
on the eyes, which is much greater than with
chlorine.

The Germans have an unfailing source of brom-
ine in the crude carnallite, worked at Stassfurt
for the production of potassium chloride, but when
full particulars are available it will probably be
found that, besides such obvious asphyxiants as
chlorine, bromine, and sulphur dioxide, they have
also employed compounds of a more complex
character.

CHEMICAL STANDARDS FOR WHISKY.

T may be remembered that the Royal Commis-
sion on Whisky, which in 19089 gave a
lengthy consideration to the matter, did not find
a very satisfactory answer to the query “What
is whisky?” The Government of Western Aus-
tralia has also been debating this question, and
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some years ago it issued regulations under which
certain chemical standards for ‘ pure pot-still
whisky ”’ were proposed for adoption. The pro-
posals met with some criticism. It was alleged,
in fact, that many pot-stills employed in Great
Britain could not produce whisky which would
comply with the requirements.

In order to investigate the matter further the
Government analyst for Western Australia was
deputed last summer to visit this country. Here,
conjointly with an analyst representing the dis-
tillers, he inspected some forty Scotch distilleries
and analysed a large number of samples of the
whisky produced. In addition, twelve distilleries
in Ireland were visited alone by the official
analyst. The papers now issued ! give an account
of the investigation. They are prefaced by the
statement that the proposals, as now modified,
have been approved by the Governor in Executive
Council and gazetted accordingly.

Briefly, the stipulations are that, as regards
Scotch whisky, it shall have been distilled at a
strength not more than 35 degrees above proof
and matured in wood for not less than two years;
and that “standard pot-still whisky” shall con-
tain at least 45 grams of esters, 3'5 of furfural,
and 180 of higher alcohols per 100 litres of abso-
lute alcohol, as estimated by methods prescribed.
For Irish whisky no furfural standard is proposed
at present, but'the proportion of esters is required
to be not less than 35 grams, and of higher
alcohols 200 grams, per 100 litres of absolute
alcohol.

Whisky other than ‘ standard pot-still,” whether
Scotch or Irish, is required to be sold as
“blended ” whisky. Of this there are three classes,
containing respectively at least %5 per cent., at
least 50 per cent., and less than 50 per cent. of
standard pot-still whisky. For the first and second
classes minimum limits are fixed for the propor-
tions of esters, furfural, and higher alcohols—
omitting the furfural, however, in the case of
Irish whiskies. The third class includes all whisky
which does not comply with the requirements for
any of the other classes. The respective kinds
are to be labelled with the appropriate designa-
tions.

A good deal of the criticism to which the ori-
ginal proposals were subjected has been turned
aside by the change of a single word in the regu-
lations. ‘““Pure” has become “standard” pot-
still whisky. There was just cause of complaint
when specifications for the “pure” pot-still pro-
duct were drawn up, because in certain cases these
requirements could not be satisfied by whisky dis-
tilled in an apparatus which had certainly hitherto
been regarded as a ‘““pot ’-still, even if somewhat
modified from the simple form. To stigmatise
by inference such products as adulterated because
they did not comply with the stipulations for
“pure” pot-still whisky was indefensible. But,
obviously, a community has the right to say what
it will regard as a “standard” whisky, and this
has now been done. :

1 ““Papers in Connection with the Establishment of Standards for Whisky

A Western Australia.”’ (Perth: The Government Printer.)



May 6, 1915]

NATURE

269

The effect of the regulations will be that as
regards the amount of the chief ““secondary ” con-

stituents (esters, furfural, and higher alcohols), |

which distinguish whisky from “silent” or patent
still spirit, the whisky sold in Western Australia
will be classified into four varieties, and the con-
sumer will know, within limits, what is the pro-
portion of these secondary products in the bever-
age he drinks. €S

NOTES.

WE regret to see the announcement of the death
on May 4, at seventy years of age, of Sir William R.
Gowers, F.R.S., distinguished by his work on diseases
of the nervous system and related subjects of medical
science.

Pror. SypNey J. Hickson has been elected president
of the Manchester Literary and Philosophical Society
for the ensuing year (1915-16).

TuE council of the Institution of Civil Engineers
has made the following awards for papers read and
discussed during the session 1914-15:—The Telford
gold medal to Mr. A. L. Bell (Rosyth); Telford pre-
miums to Mr. C. W. Anderson (Chakradharpur,
India), Sir Thomas Mason (Glasgow), Dr. H. F.
Parshall (London), and Mr. H. E. Yerbury (Sheffield),
and the Crampton prize to Mr. F. D. Evans (Kuala
Lumpur, F.M.S.).

IN reply to a question asked in the House of Com-
mons on May 4, Mr. Tennant said :—'‘The latest
information with regard to the incidence of enteric
fever among the British troops in the Expeditionary
Force is as follows :—Up to date 963 cases have
occurred, and of these 780 have been analysed; 142
cases have occurred in men inoculated fully with two
doses of vaccine. Among these ten deaths have
occurred, giving a case mortality of 7 per cent.; 157
cases have occurred in men partially protected by
inoculation—that is, who have had only one dose of
vaccine. Among these there have been ten deaths,
giving a case mortality of 6:36 per cent.; 481 cases
have occurred in non-inoculated men. Among these
there have been 100 deaths, giving a case mortality
of 2049 per cent. To appreciate the full value of
these figures it must be brought to notice that go per
cent. of the troops forming the Expeditionary Force
have been inoculated voluntarily. Therefore, among
9o per cent. of the force (i.e. inoculated men) there
have been 299 cases and twenty deaths. In the other
10 per cent. (uninoculated men) there have been 481
cases and 100 deaths.

O~ May 1, at about 5 a.m., the instruments of the
seismological observatories of this country registered
an earthquake of quite unusual strength, of which,
however, we have as yet received no other news.
At West Bromwich, the oscillation was so great that
one of the recording needles was dismounted. The
approximate position of the epicentre, as deduced from
the Eskdalemuir seismogram, is Ilatitude 47° N.,
longitude 156° E., or on the east side of the Kurile
Islands. The earthquake is evidently one of the most
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interesting of the last decade. The Kurile Islands
and the Japanese Empire are, as is well known, in
the form of festoons, the convex, or eastern side, of
which slopes steeply into the deeper waters of the
Pacific Ocean. In the Kurile Islands, earthquakes’
are weak and infrequent as compared with Japan.
The recent earthquake thus visited a district in which
great shocks are almost or quite unknown. More-
over, the epicentre lies (at a depth of about g4o00
fathoms) near the base of the western slope of the
great depression which forms the north-easterly con-
tinuation of the Tuscarora Deeps.

In view of the Chancellor of the Exchequer’s pro-
posals for a differential tax on beer, it may be of
interest to note in what manner the specific gravity
of beer is related to its alcoholic strength. As ex-
plained in an arficle in NATURE of April 8, the basis
of the beer duty is not the actual amount of alcohol
in the beer, but its potential -amount as measured by
the “original” specific gravity of the wort. In beer
as it is sold, the proportion of alcohol varies some-
what even for worts of the same original specific
gravity, because they may be fermented to somewhat
different degrees either in the primary fermentation
or in the slow after-fermentation which generally
supervenes. Broadly, however, it may be said that
in light beer of original gravity ro43 (water=1000),
the tax on which is not affected by the present pro-
posals, the proportion of alcohol is usually about 6 ar
# per cent. of proof spirit. This represents 33 to
4 per cent. of real alcohol—that is, of ethyl hydroxide,
C,H,.OH, by volume. Beer of original ‘specific
gravity 1050 to 1055, on which a supertax is to be
levied, contains about g to 11 per cent. of proof spirit
when sold, corresponding with 5% to 6% per cent. of
real alcohol.  This represents the beer ordinarily
drunk, such as dinner ale, pale ale, ‘‘ porter,” and the
beer generally supplied on draught in public-houses.
Heavier beers and stout range from about 1060° to
1090° of original gravity; these contain from 11 to
14 per cent. of proof spirit, or 63 to 8 per cent. of
real alcohol. In special “strong ale” the original
gravity may be more than 1100°, and the amount of
proof spirit as much as 20 per cent., or approximately
113 per cent. of alcohol.

We have sadly to record the death of Erasmus
Darwin, the only son of Mr. and Mrs. Horace Dar-
win, of Cambridge, and a grandson of Charles
Darwin, and of the first Lord Farrer. He was killed
on April 24, leading his men in action in Flanders.
On the outbreak of war in August last he instantly
applied for a commission, and was gazetted Second
Lieutenant in the 4th Battalion Alexandra Princess
of Wales’s Own Yorkshire Regiment in September
last. He went into camp at Darlington until Novem-
ber, and then was stationed at Newcastle-on-Tyne,
and was put in command of the scout work, which
he entered into with all that quiet zest which was
characteristic of him. He delighted in the work of
training himself and his men in long expeditions by
night and by day over the moors. Not even the
pressing offer, which was made to him a few days
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before he went to the front, of an important post at
home in connection with munitions of war would
move him from his desire to give his personal ser-
vices at the front with the scouts to whom he had
become so attached. He was a man of very lovable
disposition and unusual ability. He was born on
December %, 1881, and was educated at Marlborough
and Trinity College, Cambridge. He took the
Mathematical Tripos in his second year, 1903, and
afterwards passed out in the Mechanical Sciences
Tripos in 1905. For some time after taking his de-
gree he worked at Messrs. Mather and Platt’s at
Manchester. For a time, too, he carried out impor-
tant work in the test-room of the Cambridge Scientific
Instrument Company, and by his exceptional business
ability and foresight he rendered highly valued ser-
vice as a director of the company. About seven years
ago he went to Messrs.
Middlesbrough, and his sound practical judgment
and administrative ability soon won for him a very
important position in the firm. In this war the
country has to mourn the loss of many valuable
lives, and Erasmus Darwin was one of those whose
fine, modest conscientiousness and unswerving
strength and loyalty made us know that we lose a
man whom we should have been proud to see taking
his part in the guiding of public affairs in the country.

THE director of the Meteorological Office, Dr.
W. N. Shaw, has sent us a copy of a new scale of
velocity equivalents of the numbers of the Beaufort
scale of wind force which he has received from Prince
Boris Galitzin, the director of the Russian Meteoro-
logical Service. The table has been drawn up at the
Observatoire Physique Central Nicolas, and expresses
the wind force determined by the Wild wind-gauge
in terms of the Beaufort scale. These values will be
used by Russian Meteorological stations as from May
1. The table has been compiled in accordance with
the decisions of the International Meteorological Com-
mittee, at the meeting held at Rome in 1913.

Beaufort Velocity in Beaufort Velocity in
scale metres per second  scale metres per second

o o [ 14-17

1 1 I 8 18—20

2 o3 9 2124

3 4-5 ! 10 2528

4 6-8 | 11 20-33

5 9-10 | 12 ... 34 and more.
6 11-13" |

Tue Smithsonian Institution announces that fossil
bacteria have been discovered in very ancient lime-
stones collected in Gallatin County, Montana, by Dr.
C. D. Walcott, secretary of the institution. For some
time Dr. Walcott has believed that these bacteria
existed, and mention of the fact was made before the
Botanical Society of Washington on April 6, when
attention was directed to their existence in associa-
tion with fossil algal deposits of the Newland lime-
stone. The belief that bacteria were the most impor-
tant factor in the deposition of these .ancient lime-
stones was also mentioned by Dr. Walcott in a pre-
liminary publication of the Smithsonian Institution.
At that time, however, no definite bacteria had been
discovered, but in thin sections of limestone from the

NO. 2375, VOL. 95]

Bolckow Vaughan’s at-

collections made in 1914 the microscope now shows
these very minute forms of life, some twenty to thirty
million of years old. The bacteria were discovered
in three sections cut from an algal form included

| under the generic name Gallatinia, named after the

great American explorer Gallatin. The bacteria con-
sist of individual cells and apparent chains of cells
which correspond in their physical appearance with
the cells of Micrococci.

Toe Art Museum of Boston has recently acquired
one of the gems of Minoan art, which is described by
Prof. E. Gardner in part ii. of Ancient Egypt for 1915.
It is an ivory statuette with gold ornaments and
details, 6% in. in height. The resemblance of the
figure to that of the famous Snake Goddess found by
Sir A. Evans at Knossos is obvious. But it resembles
not so much any art of ancient Greece as that of
Gothic work of the thirteenth century. At the same
time, the character of the materials seems to preclude
the possibility of forgery. She wears a dress of
Cretan type, and her head is adorned with a splendid
crown, on which a gold ornament was probably fixed.
The statuette exhibits for the first time a treatment
of the human figure which is comparable with the
fine studies of animals characteristic of Cretan or
Mycenaan art. It may be placed not far from the
high-water mark of Cretan pottery, and it may go
back to the Middle Minoan age. This new discovery
emphasises more than ever the contrast between the
art of Crete and that of ancient Hellas. It is much
to be regretted that this fine work of art has not found
its home in our national collections.

Mg. T. Eric PrEr has issued in the Publications of
the Manchester Museum, No. 75, an account of the
Stela of Sebek-khu, which contains the earliest record
of ‘an Egyptian campaign in Asia, one of the most
important documents ever found in. Egypt. It was
unearthed at Abydos in 1901 by Prof. Garstang, and
is now ‘in the Manchester Museum. It measures
163 by 10 in., and the inscriptions and representations
are soméwhat carelasly incised. Its importance lies
in the fact that this is a record of an early campaign
in a period hitherto unknown preceding the age from
which date the Hyksos invasion, the great wars of
Thotmes III. and Rameses II., down to the cam-
paign of Sheshonk, mentioned in the Old Testament.
It represents the beginning of reprisals in the Asiatic
field at the beginning of the twelfth dynasty. The
people now attacked by Egypt were the Mentu of
Sebet, or nearer Asia, and the Mentu were an Asiatic
tribe living close to the Egyptian frontier. On this
occasion the Mentu were aided by their allies, the
Retenu, probably inhabiting the Peninsula of Sinai.
Sekmem, the place attacked, was somewhere in
Palestine. However the details of the campaign may
be worked out, this Stela remains our best authority
for Egyptian conquest in Asia prior to the eighteenth
dynasty.

AccorpING to the Victorian Naturalist for March,
examples of parasitic Copepods belonging to the family
Monstrillidee, have been discovered for the first time
in Australia by Mr. J. Searle, but as yet their specific
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identity has not been determined. These small crus-
tacea are parasitic on Serpulid worms, whence they
escape, by rupturing the body wall of the host, to
liberate their ova. This they do as free-swimming
organisms, but lacking a functional alimentary canal,
death ensues on the completion of the reproductive
functions.

In the Australian Zoologist for February, Mr. Allan
McCulloch gives a brief, but extremely interesting
account of the hitherto unrecorded migration of the
larval eel-gudgeon (Galaxias attenuatus) from the sea
to fresh water. He found numbers of these larvee,
about 38 mm. long, and quite transparent, making
their way through the surf into a small fresh-water
stream about 6 ft. wide.  Very little is known of the
habits of Galaxias, but some interesting notes on the
occurrence.of G. truttaceus in damp soil in Tasmania
have been made by Mr. T. Hall and Mr. J. Fletcher.
It would seem that this species is capable of burrow-
ing into soft earth to a depth of eight or nine inches,
when the water dries up in times of drought, and there
@stivating until released by the rains.

How insect pests extend their range into new and
distant areas is shown by Mr. W. ]J. Rain-
bow in the Australian Zoologist for February,
where he records the occurrence of the carpet
beetle (Attagenus piceus) in woollen goods im-
ported from London by a large drapery estab-
lishment, and of a West Indian longicorn beetle
(Eburia binodosa), which had worked its way out of
of an imported oak chair. This insect, doubtless in a
similar manner, has also made its way into England,
but so far with no evil results. The discovery of the
carpet beetle in Australia is, however, a more serious
matter, for much damage had been done before ‘it was
detected. ‘Hence there is a possibility that its ravages
may spread.

Tue peculiar methods of feeding displayed by the
starfish are well known; but Mr. H. N. Milligan, in
the Zoologist for April, describes for the first time the
means adopted for disposing of a victim so unusual
as a pipe-fish. = After some experimenting the body
was seized between two of the arms, and held in
position by means of the suckers, while the three
remaining arms were made to serve as the legs of a
tripod. The upper portion of the abdomen of the
still living captive was brought immediately under the
mouth of the captor, when the stomach was everted
in the usual manner to envelop this unwieldy morsel,
which was held there until hunger was appeased. No
similar case seems ever to have been recorded. Two
excellent figures add not a little to the interest of this
strange record.

From the annual repert of the Zoological Society

of London, it is apparent that the war has not
‘only curtailed its income, and made rigid economy
necessary, but it has further hampered the smooth
running of the menagerie. More especially is this
true in regard to the fish supply. Early in August

the contractor was unable to continue his supply, and"

fish had to be bought daily at from 4%d. to 4d. per
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pound, instead of 1}d. per pound. Then the inspector
of the Fishmongers’ Company at Billingsgate came
to the rescue, and allowed the society to take away
from the market quantities of fish good for immediate
consumption, but not fit to distribute through the
retail trade. But this source of supply failed when
the cold weather came. Happily, so far it has been
possible to arrange for a regular supply from Grimsby.
We would suggest that should this fail recourse should
be had to netting some of our inland waters for
‘“coarse fish,” of which there must be an abundance
for a long time to come. 3

It is extremely gratifying to learn, from the spring
number of Bird Notes and News—the organ of the
Bird Protection Society—that the colonies of the
great skua -are still increasing on the Shetlands,
though they have to be guarded jealously against the
raids of the egg-collector. Strenuous efforts are being
made to save from extermination the red-throated
diver, the black-tailed godwit, and the harrier. It is
to be hoped that these efforts will meet with their
due meed of success during the coming nesting season.
The largest colony of great black-backed gulls in
Great Britain, we are told, is to be found on Noss.
But this does not afford us unmixed satisfaction.
This bird is ruthlessly destructive of the eggs of other
species, and of late years has become unduly nume-
rous; measures might, therefore, with advantage, be
taken to-feduce their numbers. In the samie number
we learn with much pleasure that the choughs and
buzzards are more than holding their own in Corn-
wall, thanks to the efforts of the society’s watchers.

Tue report for 1913 of the periodic variations of
glaciers (Annales de Glaciologie, vol. ix. (1914), pp.
42—-65) includes the Swiss, Eastern, and Italian Alps,
and gives some information about the glaciers of
Norway, Russia, the Himalayas, New Zealand, and
North America, especially Alaska. The Alpine glaciers,
on the whole, are still retreating, though a' few
advances are recorded.  For instance, of' sixty-one
Swiss glaciers, twenty-five continued to recede in 1913,
and ten probably did the same, while only one cer-
tainly and ten probably advanced; the movements of
the rest being doubtful. In the other two Alpine dis-
tricts the observations are less numerous, but on
the whole they point in the same direction. In other
countries the evidence, which, however, is sometimes
rather imperfect, shows that glaciers in the same
neighbourhood are uncertain in their movements, but
are generally receding, the small being more sensitive
than the large to the annual snowfall. This, how-
ever, seems certain, that in the Alps the ice-streams
have not nearly regained the ground which they began
to lose rather more than half a century ago. At
present information about these variations, though in
a few cases it goes back some three centuries, is too
imperfect to admit of any satisfactory explanation.
Oscillations such as have been observed during several
years, including the last one, are probably due to
variations in the temperature and snowfall during
one or more preceding seasons, but the great ad-
vances, with corresponding thickening of the - ice-
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streams, such as those which culminated approxi-
mately in 1820, and in 1850, lasting, perhaps with
occasional slight recession, until well past 1860, must
be due to a more general cause. For determining this
the records, accumulated by the Commission Inter-
nationale des Glaciers, will be ultimately very valu-
able.

BULLETINS 41 and 42 of the Agricultural Research
Institute, Pusa, deal with investigations on sugar-
vielding plants in India. In No. 41 Mr. H. E. Annett
deals with sweet sorghum and the variation in com-
position of this crop during growth, giving extensive
and valuable data resulting from experiments and
analyses. He concludes that owing to the high glucose
ratio and other difficulties, sweet sorghum is nat worth
growing in India as a source of sugar, but that it
seems likely to prove a valuable source of fodder,
being a fairly quick-growing crop; also that soon
after flowering the plant shows no increase in total
weight or in sugar, hence it should not be allowed to
grow beyond this stage, after which its value as
fodder decreases. Bulletin 42, by Mr. G. Clarke and
others, deals with cane-crushing. It is pointed out
that in order to ascertain the value of a variety of
sugar-cane and the possibility of its succeeding as a
field crop in any given district, it is necessary to
investigate in the field the general crop characters;
in the laboratory the sugar content and quality of the
juice; and in the mill what proportion of juice and
total sugar can be extracted, and the cost of doing so.
Tabulated details are given, representing the results
of a long-continued series of experiments on sugar-
crushing and the sucrose yields of different varieties
of canej and the authors conclude that future increase
in area under cane in the United Provinces and in
number of mills will depend upon the introduction of
cheaper and quicker methods of dealing with the
produce, the present crop being as much as the
bullock-power of the provinces can deal with, and the
industry unlikely to increase unless some cheaper
form of crushing is introduced.

THE general deficiency of rainfall in March as shown
by Symons’s Meteorological Magazine for April in the
tentative table for the British Isles is of more than
ordinary interest. The wet spell which was so char-
acteristic of the recent winter has fortunately come
to an end. Statistics previously given by the British
Rainfall Organisation show that the aggregate rain-
fall for the four months—November, 1914, to
February, 1915—was 168 per cent. of the average over
England and Wales, and more than 200 per cent. of
the average over the Thames Valley. The rainfall
table for March shows a totally different result. Rain
measurements are given for fifty-five stations scat-
tered over the entire kingdom, and of these only five
have the total rainfall for the month in excess of the
average; they occur along the east coast of England
and in the north of Scotland. The greatest excess
from the normal occurs at Gordon Castle, where the
rainfall was 147 per cent. of the average, and at no
other station was the percentage of the average more
than r1o. At twenty-one stations out of fifty-five the
rainfall was less than 50 per cent. of the average,
and at two stations, Launceston and Killarney, the
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rainfall was less than 25 per cent. of the average.
For the British Isles as a whole the rainfall was
58 per cent. of the average, whilst for the several parts
of the United Kingdom the percentages are : England
and Wales, 54; Scotland, 79; and Ireland, 4o.

CircuLAR No. 24, issued by the Bureau of Standards,
contains a list of the papers which have appeared in
each of the ten published volumes of the Bulletin
and a classified list of the papers, with a short account
of the contents of each. The Bureau also announces
that in future the Bulletin will be supplied to sub-
scribers at one dollar a volume unbound, plus 50 cents
for postage to this country. Subscriptions should be
sent in advance to the Superintendent of Documents,
Washington, D.C. We have no doubt there are many
in this country who will take this opportunity of
getting a valuable series of papers which up to the
present could only be found in the libraries of scientific
societies.

IN a paper read before the Royal Society of Arts
on April 14, and published in the Journal of the
Society for April 18, Mr. T. Thorne Baker gave a short
account of the industrial uses to which radium is
at present put. Radium residues left over after treat-
ment of the ores may or may not improve the growth
of plants, according to the materials other than radium
contained in them, but if the metals have been re-
moved during the process of extraction of the radium
the residue in suitable quantities appears to facilitate
growth. These residues may also be utilised in the
treatment of disease and as bactericides. In the dis-
cussion which followed the reading of the paper, it
was pointed out that in much of the plant growth
work which had been done with radium, sufficient
care had not been exercised to enable it to be affirmed
with certainty that the increased growth found in
some cases was not due to the nitrates and phosphates
in the residues, rather than to the radium. Until this
question is settled, there appears no justification for
the use of radium in horticulture.

AN account of ‘‘ Réntgen Motion Pictures” is given
in the Scientific American for April 3. An illustration
of the apparatus designed for the purpose of producing
them, by F. Dessaur, is also given, together with a
number of somewhat indefinite results. During the
meeting in London of the International Congress of
Medicine, we had the advantage of seeing this re-
markable arrangement in action, and we brought
away the impression that it added at least a new
terror for the patient who has to come in contact
with the already rather alarming armament of a
modern radiologist. While it is certainly a model of
ingenuity, the plate-changing operation is accompanied
by a good deal of noise and clatter, and there is no
doubt that beyond fixation of the image little or no
more is to be learned from the results than can be
ascertained by an ordinary screen examination
with a far simpler outfit. The apparatus, how-
ever, is not without special significance to us in
these days. To have brought it to perfection must
have involved great expenditure of time and money,
nor is it likely, on account of its price and size, to
find a very ready sale. Yet this sort of thing is done
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in Germany, and done well, to attract and to create
the impression of progress and thereby to catch the
market in X-ray apparatus generally. In the end it
pays and incidentally leads to much interesting worlk,
as well as fostering a spirit of enterprise.

We have received from Kodak, Limited (Wratten
Division), a copy of the third edition of their booklet
on photomicrography. As compared with the second
edition, it is somewhat enlarged, and it comprises
within its thirty-six pages simple and straightforward
instructions as to the arrangement of the apparatus,
undisfigured by diagrams and directions with regard
to the illuminating system that are too often found
in the text-books, although they can never be realised.
We refer to “parallel light,” and so on. The price
of the pamphlet is 3d., and, of course, its strong point
is the photographic side rather than the microscopical
side of the art, and especially the use of colour filters.
The spectrum transmissions of nine filters are given,
and also the dominant wave-lengths of ten, most of
the latter being a combination of two. Another table
gives the absorption bands of the eighteen principal
stains used in microscopy, with the suitable filters for
securing maximum contrast in the photograph. Other
tables give the relative sensitiveness of various
Wratten plates to different light sources, and exposure
factors for different focal lengths and apertures of
objectives, for various magnifications, for different
light sources, and for fifteen different light filters, in
connection with the “M?” plates. The illustrations
include two excellent reproductions of stained prepara-
tions, and two little colour filters in a pocket of the
cover, for viewing them through, serve to demonstrate
the potency and usefulness of colour filters.

Tue March number of the Journal of Chemical
Technology contains a report of a special meeting of
the London Section of the Institution of Chemical
Technologists which was held on March 11 to discuss
“The Future of British Chemical Industry.” In
opening the discussion, Colonel C. E. Cassal em-
phasised the fact that the chemical profession in this
country. stands alone among the professions in that
it is utterly without organisation, and is split up into
a number of different camps. At the present time
there is little sympathy between the college laboratory
and the technical laboratory; it is on the closer union
of these that future progress of chemical industry will
depend. Colonel Cassal, in referring to the ignorance
of the general public and of State departments as to
the value of science, illustrated his remarks by a
reference to the now notorious advertisement of the
Royal Arsenal, referred to in Nature of April 1
(p. 119), and to the organisation of * British Dyes,
Ltd.” Mr. W. J. Dibdin remarked that the chemical
department of the London County Council, of which
he was formerly the chief, effected a saving of
10,000,000l. capital expenditure in the plant necessary
for dealing with the sewage of London. The general
trend of the debate was that only by the education of
the chemist supplemented by the education of the
employer will it be possible successfully to fight
Germany in the field of industrial chemistry.
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_ALTHOUGH it is perhaps one of the minor chemical
products, allyl alcohol has been used extensively in
research, and is by far the most readily accessible of
the series of unsaturated alcohols. Originally pre-
pared through the iodide from glycerol, it was a very
costly product, but came into common use when
Tollens showed that it could be prepared directly from
glycerol by heating it with oxalic acid. A greatly
improved preparation has recently been described by
Dr. Chattaway in the Journal of the Chemical Society
(vol. cvii., p. 4o07). Five hundred grams each of
glycerol and of anhydrous oxalic acid are heated at
100° in a vacuum during four or five hours, whilst
a certain amount of formic acid is distilled out; the
product, which contains much dioxalin, is then de-
composed by heating under ordinary pressure to
220°-240°, when carbon dioxide is set free and allyl
alcohol and allyl formate are produced. The oxalic
acid is decomposed almost completely, leaving a
residue of glycerol, which can be made up again to
500 grams, mixed with 500 grams more of oxalic
acid, and used over again; this can be repeated four
or five times. The waste of material is therefore very
small, and the glycerol used up is converted almost
quantitatively into allyl alcohol, whilst the oxalic acid
is converted on one hand into carbon dioxide, and on
the other into formic acid.

TuE importance, both to the manufacturer and the
consumer, of having at disposal adequate facilities
for the scientific investigation and testing of the
quality of textiles is very great. At the present time
when immense quantities of such materials are being
manufactured for military and naval purposes such
facilities are exceptionally valuable. The Public Tex-
tile Testing and Conditioning House carried on under
the auspices of the Corporation of Belfast, and located
in the Municipal Technical Institute of that city, has
just issued the fifth edition of its regulations and
schedule of charges, and this publication indicates
very strikingly the extent to which textile testing has
now been elaborated and perfected. =~ The Belfast
testing house is one of the more recently opened,
having been established in the year 1910 by the cor-
poration at the direct request of the textile trades of
Belfast and district. The house is carried on under
Parliamentary authority, has power to grant certifi-
cates respecting the articles submitted for examina-
tion, and certificates so issued are receivable as
evidence in a court of law. The schedule of charges
shows that a very wide range of tests are undertaken
in the testing house. = The tests include physical,
chemical, and microscopical investigations of fibres,
yarns, cloths, and bleaching and dyeing materials.
A noteworthy section of the testing scheme is that
concerned with the determination of the cause of
defects in cloth, more especially such causes as are
classed under the technical heading of * tendering.”

Part 4 of the Proceedings of the Institution of
Mechanical Engineers for 1914 has just been issued,
and contains the recommendations of the refrigeration
research committee. There are also given charts of
entropy and total heat for each of the three sub-
stances in common use for refrigerating purposes,
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viz., carbon dioxide, ammonia, and sulphur dioxide.
The use of these charts is explained in a note by the
chairman of the committee, Sir J. A. Ewing. The
chart for carbonic acid uses Dr. Mollier’s figures, but
with British units of pressure and with some' addi-
tions based on the recent researches of Prof. Jenkin
and Mr. Page. For the other two substances the
experimental " data available are much less complete.
For ammonia, the chart must be regarded as no more
than provisional; values given by Prof. Goodenough
and Mr. W. E. Mosher have been adopted. The chart
for sulphurous acid is also provisional; values given
by Dr. J. Hybl have been employed. Tables giving
the properties of these substances are also included.

ERrratuM.—In. NaTurRE of April 29, p. 238, col. 1,
line 10 from bottom, for ““solstice” read *‘ equinox.”

OUR ASTRONOMICAL COLUMN.

Comer 19150 (MELLISH).—The following is a con-
tinuation of the ephemeris of Mellish’s comet (1915a)
taken -from Astronomische Nachrichten, No. 4796 :—

FIS.A. (true) Dec. (true) Mag.

= AT Se o o

May 6 18 53 31 . —14 462
BIE B0 - 16 259 65
10 19 - 055 18 17:3 :
X2 842 20 222 6:2
14 19 9 32 . —22 421

The comet is rapidly moving southwards, and is
situated a little to the north of = Sagittarii.

A third series of elements and an ephemeris of this
comet are published by Mr. R. T. Crawford, of the
Berkeley Astronomical Department, in the Lick Ob-
servatory Bulletin, No: 2%0.. It is pointed out that
there seems to be a similarity between these elements
and  those of comet 1748 II., and computations are
being undertaken to test the possibility of the identity.

ORBIT OF JUPITER'’S NINTH SATELLITE.—A more
rigorous reduction of the elements of the orbit of the

ninth satellite of Jupiter is given by Seth B. Nicholson

in the Lick Observatory Bulletin, No. 271, this being
a continuation of the investigation previously pub-
lished in the Bulletin, No. 265 (see this column for

April 1). The following are the new elements
derived :—
Epoch and Osculation=r19r14 August 21°0 G.M.T.
M=135°.57"2' :
© =359° 53'5'
R =310° 306’ - 1914°0
7 =156° 57°9'
e =0'1105
pw =0"4518

Ri=2:1:82 v ears
log a=q2192
As a result of the alteration in the elements it is
stated that the errors in the final elements do not
exceed 2 per cent. of their values. An ephemeris for
the coming opposition is promised at an early date.

THE SateLLITES OF URrRaNUS.—Two communications
regarding measures of the satellites of Uranus are
published in the Lick Observatory Bulletin, No. 269.
The first, by Prof. R. G. Aitken, were made in 1914
with the 36-in. refractor using a 330 ‘power eyepiece.
An interesting opportunity presented itself on July 21
to estimate their relative brightness. The four satel-
lites were all south of the planet, Ariel and Umbriel
almost in line with it, and only a few seconds of arc
apart. Ariel was seen at the first glance, and was
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conspicuously visible while measuring the other satel-
lites; Umbriel was seen with much more difficulty,
and made no impression on the eye except when
special efforts were made to see it. By direct com-
parison it was estimated to be from % to # magnitude
fainter than Ariel. The latter appeared to be a mag-
nitude fainter than Titania; Oberon, from-% to %
magnitude fainter than Titania. = While these ob-
servations were being made the sky was very clear,
the seeing good, and the planet screened by an occult-
ing bar. Measures. of the satellites were made by
Mr. S. B. Nicholson from photographs taken with
the Crossley reflector at the Lick Observatory during
1914. The positions of Uranus and of the satellites
were measured in rectangular co-ordinates, so that
the distances of the satellites from either Uranus or
one of the outer satellites could be obtained.

Tue GREENWICH SECTION OF THE ASTROGRAPHIC
CAraLoGUE.—The' third volume of the Astrographic
Catalogue 1900-0 deals with the Greenwich Section,
declination +64° to +9o0°, and is deduced from photo-
graphs taken and measured at the Royal Observatory.
The first portion contains a catalogue of 2212 stars
within 3° of the north pole in standard rectangular
co-ordinates. In' the original scheme of publication
this, the third volume, should have included a general
discussion of results, but the Astronomer Royal has
deferred this discussion for a fourth volume. The pre-
sent catalogue includes: (1) stars used as reference
stars for the astrographic plates; (2) other stars con-
tained in the catalogues of the Astronomische Gessell-
schaft; (3) stars contained in.Carrington’s Catalogue
(1855:0); and- (4) stars in the Bonn Durchmusterung
Zone, 80°%.  The right ascensions and declinations
depend throughout on the places of stars observed
with the transit circle at Greenwich in the years 1897
to 1905. The proper motions given in the Greenwich
Catalogue have been used in forming the constants
of the plates. In the main catalogue the epoch is
19oo-0. The stars are arranged in zones of declina-
tion 1° wide, and the photographic magnitudes are
on the scale of Prof. E. C. Pickering’s north polar
sequence.

RECENT PAPERS IN THE ‘‘ ASTRONOMISCHE NACHRICH-
TEN.”—The following is a continuation of the chief
contents of some of the earlier numbers of the Astro-
nomische Nachrichten referred to in this column last
week :—No. 4785 : Trial of the photographic mag-
nitude-scale of the bright Pleiades stars, by E. Hertz-
sprung. No. 4484 : Observations of Halley’s comet
1910 II., made at the Chamberlin Observatory of the
University of Denver, by Herbert A. Howe. No. 4783 :
Photographic observations of some bright double stars,
by  E. Hertzsprung; observations on the brightness
and . form of comets, by M. Ebell. No. 4782: The
special motions of stars with known parallaxes, by R..
Klumak. No. 4781: Observations of planets and
comets made with the 360-mm. refractor of the Copen-
hagen Observatory, by C. F. Pechiile and E.
Stromgren and R. Andersen. No. 4780: Observa-
tions of the planet Venus, by W. Rabe; definite orbit
of comet 1906 VII. (Thiele), by E. Waage. No. 4779 :
Observations of the planet Mars, by H. E. Lau;
observations of the variables U Sagittee and R. S.
Vulpeculz, by M. Maggini. No. 4778: Test for
variability of 113 Herculis and o« Sagittee, by E.
Hertzsprung ; photographic measures of the magnitude
difference between the two components of v Draconis,
by E. Hertzsprung; observations of the variables
o Herculis, ¢ Herculis, and RZ Cassiopeiz, by M.
Maggini. No. 477%: Mean elements of sixty minor
planets, by M. Brendel; ephemeris for Polarissima
(BD +8q° 37') for 1915, by L. Courvoisier.
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1 i o R ‘priests retire into an undergroﬁnd ceremonial chamber,
S.’\IITHggl}Ti%l}fe AI%SOII;]Irg UTION symbolising the lower world, and, after undergoing a

strict fast, pray for rain. It is startling to learn that

’I‘HE report of Explorations and Field-work of the | this tribe still propitiate the rattlesnake in order to
Smithsonian Institution for 1913 (Smithsonian | prevent it from injuring them, by a quadrennial
Miscellaneous Collections, vol. Ixiii.,, No. 8, 1914), | human sacrifice, either of the youngest female infant

including the National Museum,
Bureau of American Ethnology,
and Astrophysical Observatory, re-
presents much activity in various
directions, even if, owing to
scarcity of funds, some promising
enterprises were abandoned.

In geology the most important
work was a survey by Dr. C. D.
Walcott of the Robson Peak dis-
trict in British Columbia and
Alberta, and the Field region in
British Columbia, which he re-
gards as one of the finest geo-
logical sections in the world (see
Nature, December 24, 1914, pP.
468). A series of admirable photo-
graphs, one of which (Fig. 1) is
here reproduced by the courtesy of
the secretary of the Institution,
illustrates the splendid mountain

and glacier scenery of this region..

At Field a large collection of speci-
mens was made from the great
Cambrian fossil quarry. Mr. F.
Springer’s exploration in Illinois
produced numerous examples of
fossil crinoidea, and in Montana
Mr. E. Stebinger discovered a new
ceratopsian or horned dinosaur, the
first example possessing a com-
plete articulated tail and hind foot,

which contributes greatly to our

knowledge of the skeletal anatomy
of this group of extinct reptiles.
Dr. W. L. Abbott continued his
work in Kashmir, his acquisitions
including a curious silvery-grey
shrew about %4 millimetres long,
quite different from anything he
had before seen, and a fine snow
leopard with complete skeleton.

In the field of anthropology Dr.
A. Hrdlicka continued his explora-
tion in Peru with the object of
determining the relations of the
ancient Peruvians of the mountains
with those of the coast, with the
result that he finds no evidence of
any great antiquity of man in
Peru. Except the cemeteries or
burial caves of the coast or moun-
tain people, there was no sign of
human occupation and no trace of
anything older than the well-repre-
sented pre-Columbian  Indians,
‘neither the remains of the coast

nor of the inland people disclosing -
an antiquity greater than some .
twenty centuries. In the Antilles"

Dr. Fewkes finds a race of seden-
tary people possessing a form of
culture extending from Trinidad to
Porto Rico, preceded in Cuba and

Photo.) 'F1G. 1.—Summit of Mount Resplendent, British Columbia. (2. L Tuzt,

Hayti by a cave-dwelling race, and followed by the | or of an adult unmarried childless woman. The
comparatively late Carib immigration. victims are drugged until they seem to be dead and are
As regards the Indian tribes of the States, the most | then exposed to the sacred snakes, who are allowed to
interesting information is that collected by Mrs. M. C. | devour the corpse. The skeleton is then buried with
Stevenson among the Tewa tribe, where the rain- | offerings under the floor of an adjoining room.
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The account of the tattooing ceremony among the
Osage tribe (Fig. 2), by Mr. F. La Flesche, is note-
worthy. Formerly the honour was restricted to warriors
distinguished in a campaign. Now, as they have gained
wealth, it has become a means by which any person
can publicly display his affection towards a relative.

Mr. V. Stefansson contributes to Museum Bulletin
No. 6 of the Department of Mines, Canada, a paper
on prehistoric and present commerce among the
Arctic coast Eskimo. This was, as might have been
anticipated, usually conducted by sea. The main
route ran along the coast from Mackenzie Bay on
the east to King William Island on the west, diverg-

Bureaw of American Ethnology.

F1G. 2.—An Osage Indian with tattooing.

ing to the north through Victoria Island, and reaching
south as far as Great Bear Lake on the west and to
Thelon River and Chesterfield Inlet on the west. IHe
finds a certain tribal specialisation of industries and
some division of labour resulting from the varied
natural resources of this wide area. But each tribe
believes the articles made by its members to be
superior to those of neighbouring tribes. Though the
people are very conservative, there is a constant inter-
change of manufactures between distant districts, and
with this arises a commerce of ideas which are readily
assimilated with the indigenous béliefs and practices.
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RECENT WORK ON VERTEBRATE
PALEZONTOLOGY.

NDER the direction of Prof. H. F. Osborn a

number of expeditions have been dispatched from
the American Museum of Natural History to collect
the mammalian faunas of the Lower Eocene Wasatch
and Wind River beds of Wyoming, and the collection
of such remains in that institution is consequently very
large, especially as it includes the extensive series
brought together by Prof. Cope, which was purchased
The stratigraphical observations made during
these expeditions and the careful record of the exact
horizon of each fossil have ren-
dered it practicable to correlate
the various faunas, and to trace
out the evolution of the different
species and groups in a .manner
which was previously impossible.
With the object of putting these
new  facts before the scientific
public, = Messrs. Matthew and
Grainger have undertaken a re-
vision- of our knowledge of these
faunas, the first portion of which
appears as vol. xxxiv., art. I
(pp. 1-103), of the Bulletin of the
American Museum of Natural
History. This, which is. by Dr.
Matthew alone, treats of the
creodont carnivora, seven fami-
lies of which are represented in
these formations, and of which
three genera and a large number
of species are described as new.

Quarto Bulletin. No.. 89 of the
-U.S. National Museum is devoted
to the first portion of a descrip-
tive account of the osteology of
the armoured dinosaurs, with
special. reference to the denus
Stegosaurus, by Mr. C. W. Gil-
more. The memoir, which in-
cludes 136 quarto pages and
thirty-six plates, is dated Decem-
ber 31, 1914, but copies did not
reach this country until the latter
part of the following March; it is
based almost exclusively on speci-
mens in the collection of the
National Museum, and gives the
first detailed description of the
entire osteology of Stegosaurus.
The material includes considerable
portions of the skeletons of several
individuals, among which the one
"most nearly approaching complete-
ness, and which alone exhibits the
true arrangement of the dermal
armour, is the type of S. stereaps.
With few exceptions, the entire
series of stegosaurian remains
were obtained from two quarries,
situated respectively in Albany County; Wyoming,
and Fremont County, Colorado.

Nine species of the genus—all American—are at
present provisionally recognised, the European forms
described by Owen as Omosaurus being regarded as
generically distinct, under the name of Dacentrurus,
the original designation being pre-occupied. In some
of the later restorations of Stegosaurus the double
series of upstanding dorsal plates were ranged alter-
nately, and the number of pairs of spines on the tail
reduced from four to two; in the latest restoration,
however, there is a return to the paired arrangement
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of the plates, and the retention of four pairs of tail-
spines.  Stegosaurus, which attained a length of
about 20 ft., had relatively small and feeble teeth,
which appear to indicate that it fed on succulent
plants. The structure of the feet suggests that these
reptiles inhabited low, swampy tracts rather than up-
lands; and there is good reason to believe that the
members of the genus are descended from -bipedal
dinosaurs specially adapted for locomotion on land.

Until quite recently remains of man-like apes were
almost unknown from the Indian Siwaliks, the only
specimens being a canine collected by Falconer and
Cautley, and a palate from the Punjab described in
1879 by Mr. Lydekker as Palaopithecus. During the
past few years the collectors employed by the Geo-
logical Survey have, however, brought together a
considerable series of teeth and fragmentary jaws of
these and other Primates. These form the subject of
an illustrated article contributed by Dr. G. E. Pilgrim
to the February number of the Records of the Geo-
logical Survey of India (vol. xIv., pp. 1~ 74). Among
the remains of man-like apes, a considerable number
are referred to the European genus Dryopithecus, of
which the author recognises three Siwalik species.
These specimens include one exhibiting two of the
upper molars in situ, which were previously unknown.
A separate tooth, characterised by the roughness of
its enamel, is described as a new genus, under the
name of Palaeosimia rugosidens.

The greatest interest attaches, however, to speci-
mens described as Sivapithecus indicus, and referred
to the family Hominidee. This genus and species
were originally described on the evidence of ‘a single
tooth, but the author now proposes to take as the type
part of a lower j jaw with several teeth; this, of course,
being totally unjustifiable. The author gives an ideal
restoration of the whole mandible, but it is somewhat
difficult to realise all the evidence on which it is
based. A special feature of the restoration is the
extreme shortness of the symphysis, which is found
elsewhere (save in the Hominidz) only in- gibbons.
The author is at great pains to show that Siva-
pithecus is generlcally distinct from Palaeopithecus,
but as the latter is definitely known only by the
palate, his arguments do not appear absolutely con-
clusive, especially when it is borne in mind that the
occurrence of a number of types of ape-like creatures
in the Siwaliks is unlikely.

The author concludes his article with ohservations

on the evolution of the Anthropoidea, in the course

of which it is suggested that Sivapithecus should take
its place as a side-branch from the main stem ‘which
gave rise to man himself. On the other hand, the
Piltdown Eoanthropus, which Dr. Smith Woodward

considers to be a direct ancestor of man, is thrown |
altogether out of the line of human ancestry. - While |
the article is full of interest, further consideration is
advisable before the author’s views are '1ccepted in |

their entirety.

In an earlier paper in the same serial (vol. xliv. ,b
pp. 265—79) Dr. Pilgrim describes and figures a num- |

ber of Siwalik teeth referable to the creodont genus
Dissopsalis, named by himself in 1970.
is regarded as forming the summit of a branch of

the Hyzenodontidee, running nearly parallel to the

one culminating in Hyznodon and Pterodon. It is
also shown that a Siwalik tooth described by the

present writer as Hyaenodon indicus is really insepar- |
named by him at
in the same issue Dr.
Pilgrim points out that the name Progiraffa pro-

able from Hyotherium sindiense,
an earlier date. Later on

posed by himself for a Siwalik: giraffe-like ruminant,
has to give place to Propalzomeryx of the present
writer. REL!
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THE UNITED STATES BUREAU OF
STANDARDS.

I\I his report for 1913-14, Dr. Stratton, the director

of the U.S. Bureau of Standards, shows how very
extensive and varied is the work carried on at the
Bureau. During the past few years its growth has
been exceptionally rapid, and increased accommodation
is still asked for. ‘Much of the work carried on is
strictly technical and includes tests on paper, paints,
and varnishes, the shrinkage of wools, the properties
of lime and cements, and the study of ceramic glazes.
In the electrical division an important electrolysis survey
was conducted in Springfield, Massachusetts, and use-
ful- information obtained with regard- to the bondmg
of tracks, etc.

The unfortunate -accident to -the thamc centred
attention on. possible methods of -detecting the, near
presence’ of icebergs, and assistants * of* the “bureau
conducted experiments on' two naval vessels. ~ The
general conclusions reached .are that. the temperature
variations in parts of the ocean far removed from ice
are often as great and as sudden as. in:the immediate
ne1ghbourhood of icebergs, and that it is not possible
to draw positive conclusions. -as  to  the absence. or
presence of icebergs from the temperature variation. of
sea-water. An attempt was 'also made to detect by
means of submarine telephones, the submarine echoes
from the submerged portion of a large iceberg. Sound
waves were produced by striking the -ship’s bell under
water. The experiments were not completed owing to
lack of time and facilities, but the results obtained
merit further trials. \

Researches of a strictly . scientific nature are nume-
rous.  One of considerable interest is the determina-
tion of standard wave-lengths throughout the entire
spectrum. This is being carried out in accordance
with the recommendations of the International: Solar
Union, and the results, while needed mainly by men
of science, will also be of value in the industries. For
example, .the spectroscopic analysis of steel and other
substances cannot be successfully undertaken until .the
characteristics of the spectra of the constituents are
more accurately observed.

Another optical research deals with the transmission
of glass for the ultra-violet rays, mainly with a view
of determining their fitness for spectacle-making.

An interesting innovation .is the establishment of
standards of radiation in the form of incandescent
lamps. In these standards the intensity of the radiant
energy per unit area.at unit distance from the lamp,
has been established in absolute value. A long-felt
want has thus been supplied.

In the chemical department work is in progress on
the methods and standards employed in volumetric
analysis. The final scheme for this research was pre-
pared after criticisms and suggestions had been re-
ceived from about 130 experienced chemists. A be-
ginning has 'been made with the study of acidimetry
and the subject of indicators. The quality of .chemical
reagents on the market is also being investigated. It
has become the practice of many well-known dealers
to attach labels to the bottles containing reagents,
setting forth the nature and amount of the impurities.
In many cases it has been found that the labels do not
state the truth, and as a consequence some action
will probably be taken. One suggestion is that the
bureau shall purchase material and assume all the
duties of bottling and sale.

In the division of metallurgy, among other interest-
ing results are included the melting points of various
metals. The results given are :—Nickel, 1452° C.;
cobalt, 1478°; ‘iron, 1530°, manganese, 1260°;
chrom:um, 1520°; vanadium, 1720°; and titanium,
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1795°%. It is stated that accurate measurements of the
melting point can be made with the micropyrometer on
samples as minute as o-0or milligram. The micro-
pyrometer has also been employed to measure the
monochromatic emissivity of microscopic samples.
This constant has been determined for some twenty
elements. It is expected to determine the melting
points and emissivities of all the available refractory
elements and of numerous oxides.

One of the most important recommendations of the
director is to establish a radio-laboratory at the bureau.
The importance of wireless telegraphy to the United
States Government is pointed out, and a grant of
10,000l for the construction of such a laboratory is
asked for. For maintenance an additional 2000l. is
required.

UNIVERSITY AND EDUCATIONAL
' INTELLIGENCE.

ABerysTWYTH.—Prof. Alexander Findlay has been
appointed Thomson lecturer in chemistry for the
session 1915-16 in the United Free Church College,
Aberdeen.

CamBrIDGE.—The Linacre lecture will be delivered
by Prof. E. H. Starling, in the anatomy lecture-room,
at 8 p.m., Thursday, May 6, on the  governor
mechanism of the heart. The Rede lecture will be
delivered by Dr. Norman Moore, at 5 p.m. of the
same . day, in the Senate House, on St. Bartholomew’s
Hospital in peace and war. :

In view of the difficulties of the present financial
situation, the Special Board for Biology and Geology
has decided to allocate only such sums of money from
the Gordon Wigan Fund as are necessary to prevent
the extinction of research work already in progress.
The grants made are: 10l. to Prof. Hughes, for re-
search among the Pliocene deposits of the Cambridge
district; 4ol. to Prof. Punnett, to ensure that the
Botanic Garden Syndicate will continue to offer special
facilities for plant-breeding experiments; and 21l. to
Mr. H. Scott, curator in entomology, for the care and
development of the collections of insects.

SHEFFIELD.—Sir Joseph Jonas has given the Univer-
sity. 5000l. to found, endow, and equip a laboratory,
in connection with the applied science department, for
testing metals, minerals, and similar substances,
especially those involved in the production and manu-
facture of steel.

Lapy Huccins, who died on March 24, leaving un-
settled estate valued at 12,586l. gross, with net per-
sonality 12,109l., made the following bequests, among
others :—A sum not exceeding 1000l. to the Bedford
College for Women (University of ILondon); so0l.,
and, if her estate is sufficient, a further sum of 500l.
for the erection of a memorial in St. Paul’s Cathedral
to the memory of her husbhand; 1000l., and, if her
estate is sufficient, a further sum of 1000l to the City
of London School, Victoria Embankment, for the
endowment of a scholarship for the study of astro-
nomy, tenable at Cambridge, to be called the * Sir
William Huggins’ Scholarship; and a sum of not
more than 3ool. for finishing, editing, and illustrating
the book on which she was engaged, being the life of
her husband. The residue of the estate, if any, is also
left to the City of London School.

WE learn from Science that Princeton University
has received from Mrs. W. C. Osborn 25,000l. to
establish the Dodge professorship of medieval history,
and 20,000l. from an anonymous donor to endow a
professorship of economics. Our contemporary also
states that the Schools of Mines, - Engineering, and
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Chemistry of Columbia University have received an
anonymous gift of 6oool., to be applied to the recon-
struction and new equipment of the laboratories of
quantitative, organic, and engineering chemistry in
Havemeyer Hall; that a gift of 4000l. is announced
from Mrs. S. W. Bridgham, daughter of a trustee
of Columbia University from 1860 to 1903; and that
Mr. G. W. Brackenridge has given to the Univer-
sity of Texas his yacht Navidad, valued at 20,000L., to
be assigned to the biological department of the insti-
tution. A preliminary survey of the Texas coast is
to be made in the Navidad, starting from Port Lavaca.

TeE ninth annual report, that for 1914, of the
Apprenticeship and Skilled Employment - Association,
shows that in common with other bodies dependent
for their support on voluntary contributions from the
public, the association has suffered already financially
as a result of the war, and would welcome an addition
to its income. - The work of the association has con-
tinued on its now familiar lines. Interesting tables
are provided in the report classifying according to
trades the numbers of boys and girls placed in employ-
ment by the various London committees. During the
year 1914 the total number of boys placed was 532,
and of these 60 went into office and clerical work,
47 took up mechanical engineering, 41 scientific instru-
ment making, 4o electrical engineering (including
wiring), and 34 motor work. Of the 333 girls who
were found employment, 93 took up dressmaking,
34 office. and clerical work, and 29 machining. The
remaining ‘girls were distributed among - thirty-four
different trades. Full particulars of the work of the
association can be obtained from the offices, 53 Deni-
son House, Vauxhall Bridge Road, S.W.

Tue Benares Hindu University Bill was introduced
in the Viceroy’s Legislative Council at Delhi on March
22 by Sir Harcourt Butler, the vice-president, and the
introduction of the Bill was carried nem. con. During
the course of his speech, which is reported in the
Pioneer Mail of March 26, Sir Harcourt Butler said :—
*The main features of this University will be, first,
that it will be a teaching and residential university ;
secondly, that while it will be open to all castes and
creeds it will insist upon religious instruction for
Hindus; and, thirdly,  that it will be conducted and
managed by the Hindu community and almost entirely
by non-officials.” The University is to be an  All-India
University., It is incorporated for the teaching of all
knowledge, but will commence with five faculties of
arts,” science, law, Oriental studies, and theology.
Many of the promoters desired to add a faculty of
technology, and this desire has the full sympathy of
Sir Harcourt Butler. The Governor-General will be
Lord Rector, and the Lieutenant-Governor of the
United Provinces of Agra and Oudh will be Visitor, of
the University. . The governing body will be a
numerous and very representative ‘Court, with an
executive body in a council of not more than thirty
members, of whom five will be members of the Senate.
The academic body will be the Senate, consisting of
not fewer than fifty members, with an executive body
in the Syndicate. The Senate will have entire charge
of the organisation of instruction in the University,
and the constituent colleges’ curriculum and examina-
tion and discipline of students and the conferment of
ordinary and honorary degrees. The following large
subscriptions have already been received :—Maharana
of Udaipur, 1§ lakhs; the Maharaja Holkar, 5 lakhs;
the Maharaja of Jodhpur, 2 lakhs, with a grant in
perpetuity of 2000 rupees per month; the Maharaja
of Bikanir, one lakh, with a grant in perpetuity of
1000 rupees per month; the Maharaja of Kashmir, a
grant in perpetuity of 1000 rupees a month; the Maha-
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raja Bahadur of Darbhanga, 3 out of 5 lakhs; and one
lakh -from- each of the {following—the Maharao
of Kotah, Dr. Rash Behari Ghose, Dr. Sundar Lal,
the Maharaja of Casimbazar, Babu Bijendra K. R.
Chaudhri' of Ghorepur, and Babu Moti Chand. The
Maharaja Scindia of Gwalior has promised five lakhs
of rupees and others have promised liberal donations,
of which, in many cases, part payment has been made.

SOCIETIES AND ACADEMIES.
: LonDoN,

Royal Society, April 29.—Sir William Crookes, presi-
dent, in the chair.—H. Hartridge and A. V. Hill: The
transmission of infra-red rays by the media of the
eye, the transmission of radiant energy by Crookes’s
and other glasses, and the radiation from various light
sources. The different eye structures were found by
the authors to absorb infra-red rays of different length
to approximately the same extent as would a layer of
water of the right equivalent thickness. From the
values of the percentage absorption of water at
different wave-length they have, therefore, calculated
the amount of heat absorbed by cornea, iris, and lens.
The heat absorbed by the lens was found to be too
slight for cataracterous changes to be due to direct
action. -The condition might still be caused, as Par-
sons suggested, by impairment in the nutrition of the
lens brought about by the action of heat rays on the
ciliary body and iris. Samples of Crookes’s glasses
were tested and were found to absorb the heat
waves strongly, and also to some extent the ultra-
violet.—E. Beard and W. Cramer : Surface tension and
ferment action. The action of a ferment on a sub-
strate is retarded or inhibited by extending the surface
of the system in which the reaction proceeds. This
effect has been studied in some detail in the system
cane-sugar—invertase.—W. Cramer: Surface tension
as a factor controlling cell metabolism. The con-
siderations developed in this paper are based on the
fact demonstrated experimentally that the action of
ferments is conditioned by surface tension. The great
surface  development in the cell and the living organism
must therefore produce conditions which markedly
affect the action of ferments in vive when compared
with their action in witro. It is shown how the cell
may, through the factor of surface tension, control
and regulate its metabolism. It is thus possible to
form a conception of the chemical organisation of the
cell without having to.assume the existence of hypo-
thetical membranes in the cytoplasm which are sup-
posed to surround the different chemical systems and
separate them from each other. Lastly, it is pointed
out that if the conceptions formulated in this paper
are correct, substances which are strongiy surface
active, but which do not affect protoplasm chemically,
should exercise a profound effect on the metabolism
of the cell. This expectation is realised in the action
of narcotic and cytolytic substances.

Challenger. Society, April 28.—Capt. Alfred Carpenter
in the chair.—Dr. G. H. Fowler: Investigations on
drift currents in British waters.—Dr. S. F. Harmer :
Records of Cetacea stranded on the British coasts
during 1913 and 1914. The paper was based on an
arrangement which had been made by the Board of
Trade, which had issued an instruction to coastguard
officers to report the stranding of Cetacea by telegram
to the British Museum' (Natural History). In this
way, and aided by written reports, sketches, and
photographs supplied by persons on the spot, much
valuable information has been obtained, and a certain

number of interesting specimens have been secured. |

By procuring a blade of baleen, in the case of the
whalebone whales, or the lower jaw, in the case of
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the smaller toothed whales, it has been possible to
determine the species in a considerable proportion of
the records. Seventy-six records were obtained during
1913, and fifty-seven during 1914. The outbreak of
war was clearly responsible for the smaller number
during 1914. 7The common porpoise proved to be far
the commonest species, as might have been expected.
Several records of the occurrence of the common
dolphin were obtained, principally on the more ex-
posed parts of the coast-line. Other species which
were represented by several records were the bottle-
nosed whale, the pilot-whale, the white-beaked
dolphin, the bottle-nosed dolphin, Risso’s dolphin,
the lesser rorqual, the common rorqual, and Rudolphi’s
rorqual. The most interesting record was a Sowerby’s
whale, stranded at Rosslare in September, 1914. Con-
trary to expectation, the district where strandings
were most numerous was the coast-line of Lincolnshire
and Norfolk, though a number of specimens were
found on the shore of the southern counties (see
NaATURE, April 15, p. 182). '

Pagris.

Academy of Sciences, April 26.—M. Ed. Perrier in the
chair.—Gaston Darboux: The representation on a
plane of the surface of the fourth order which admits
a conic as a double curve.—G. Bigourdan ; Scintilla-
tion.  Comparison with the undulations of instru-
mental images of celestial bodies. There seems to
be no identity between scintillation and undulations,
as might at first sight appear probable. More. quan-
titative data are required for the undulations.—A.
Haller and Edouard Bauer : The action of sodium amide
on the allyldialkylacetophenones. The preparation of
3 : 5-dimethyl-3-ethyl and 3 : 3-diethyl-5-methylpyrrol-
idones.—A. Laveran: The artificial acentrosomic
varieties of the Trypanosomes. For 7Tr. Ewansi
and Tr. Brucei the disappearance of the centro-
some produced by the action of oxazine is
permanent after three or four hundred passages
through animals.  Morphologically, this might
be regarded as a new species, but its biological
characters are unchanged. Animals immunised
against trypanosomes with centrosomes have acquired
immunity for the acentrosomic trypanosomes and in-
versely.—J. Guillaume : Observations of the sun made
at the Observatory of Lyons during the fourth quarter
of 1914. Observations were possible on fifty-eight
days, the results of which are given in three tables
showing the number of spots, their distribution, in
latitude, and the distribution of the facule in latitude.
—A. Perot : Variation of the wave-length of the telluric
lines with the height of the sun.  Particulars of
measurements made with an interference spectroscope
installed at the Observatory’ of Meudon. A line of
the B group of oxygen was chosen; the wave-length
increased from morning to noon and then decreased.—
E. Bompiani : Laplace equations with equal invariants.
—L. Bouchet : Electric pressures acting at the surface
of a liquid insulating sheet. The displacements are
very rapid for conducting liquids such as water and
mercury, but with turpentine, vaseline oil, benzine,
and petroleum ether there is a slow displacement.
The instantaneous depression was deduced graphically
and a relation established between this figure and the
strength of the field.—Ph. Flajolet : Perturbations of
the magnetic declination at Lyons (Saint Genis Laval)
during, the fourth quarter of 1914.—C. Sauvageau: A
new species of Fucus, F. dichotomus. This is distin-
guished from F. platycarpus by its ramification and

by the cylindrical form of its receptacles.—Jules Amar :
| Principles of professional re-education. A discussion
of the problem of the work possible for wounded
soldiers discharged as cured; from the physiological
point' of view.—MM. Viallet and Danvillier: A new
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radioscopic method for the localisation of projectiles.—
H. Morize : The determination of the position of pro-
jectiles' in the human body by radioscopy.  Remarks
on a note by Dr. Foveau de Courmelles (January 18)
on the same subject.—Marc de Selys Longchamps :
Autotomy and regeneration of the viscera in Poly-
carpa tenera.—Lucien Semichon: The use of heat for
fighting insects and parasitic cryptogams in cultivated
plants. Hot water may be used provided its tempera-
ture does not exceed 70° to 75° C. Details are given
of the temperatures required to kill various forms of
mould and larval pests.—Em. Bourquelot, M. Bridel,
and A. Aubry: The biochemical synthesis of the
B-mono-d-galactoside of ethylene glycol. The synthesis
was effected with the aid of emulsin.
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RovaL INsTITUTION, at 9.—The Archives of Westminster Abbey Rev.
E. H. Pearce.

IRON AND STEEL INSTITUTE, at 10.30.—A Selection of Papers mentioned
above.
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INSTITUTION OF MECHANICAL KNGINEERS, at 8.—The Distribution of
Heat in the Cylinder of a Gas-engine: Prof. A. H. Gibson and W. J. *
Walker.

MALACOLOGICAL SOCIETY, at 8.—A Dibranchiate Cephalopod (Plesioteuthis)
from the Lithographic Stone of Bavaria : rick. —Descrlpnon of a
New Species of Zingis from British South West Africa: J. R.
Tomlin.—Diagnosis of a New Species of Dyakia : G. K. Gude.
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CONTENTS. PAGE

The Technology of Illumination . . . . ... .. 253
Plant Life in Iceland and Cyprus . . . e 254
Prime Numbers and the Complex Variable, By
G EBEM SR Al ol 5
Farm Management and Rural Improvement Sie s
Text-BooksoffiPhysics it et i SEa e S
O Bo0 ke e L e ot Wi R o
Letters to the Editor:—
The Age of the Earth.—C. E. Stromeyer . . . .
Man’s True Thermal Environment. —James Robert
IVIilrre finns
The Australian Antarctic Expedmon
By J-W. G .

Recording Rain Gauges. (Il/m/mtea’) By Dr, Hugh
Robert Mill . .
Insect Pests and War. (I/lu:tmted) By Dr. H. B.
Fantham . .
The Supply of Opncal Glass. . & .. L et TS
Asphyxiating Gases in Warfare . . . SRR
Chemical Standards for Whisky. ByC 815s, 4
INotes sty

Our Astronomical Column :—
Comet 19152 (Mellish) . OB A G B A
Orbit of Jupiter’s Ninth Satellite . . . . . HEE el
The Satellites of Uranus . .
The Greenwich Section of the Astrographxc Catalogue
Recent Papers in the ““ Astronomische Nachrichten ”
Smithsonian Institution Explorations. (Z/Zustrated.)
Recent Work on Vertebrate Palzontology. By
RALLI R
The United States Bureau of Standards STy B0
University and Educational Intelligence . . .
SocietiesiandvA'cademiecs i Eri o e
BooksReceiyed i e i s
DiaryXoffSocieticsietsniE sIa e e s

254
256
257
258

259

260
([llzt.\‘tmted. )
260

262

265
266
267
268
269

274
274
274
274
274
275

276
277
278
279
280
280

Editorial and Publishing Offices :
-MACMILLAN & CO., Ltp.,
ST. MARTIN’S STREET, LONDON, W.C.

Advertisements and business letters to be addressed to the

Publishers.

Editorial Communications to the Editor.

Address : Puusis, ILONDON.
mber : GERRARD 8830.

cchuniks



May 6, 1915 ]

NATURE

Ixxwvii

“ Photomicrography.

New and ‘Revised

Edition now ready.
Price 3d. post free.

Wiriting to the * British Journal of Photography,”
a correspondent said of the Wratten booklets :
“They are in the nature of sound scientific
expositions and not merely trade circulars.”

KODAK Ltd. (Wratten Division),
KINGSWAY, LONDON, W.C.

C.F. CASELLA & C9;

Makers of

SURVEYING & ENGINEERING
INSTRUMENTS

Lonion

Casella's Horizontal Tide Gauge,

as supplied in large numbers to Port and

Harbour Authorities all over the World

Catalogues on Application

GURNEY STREET WORKS, WALWORTH,
LONDON, S.E.

Hopkin

and

Williams,Limited
;?aft:)olfs(isatrl::l: L.ondon, E.C.

Telephone :
604 Holborn.

Telegrams :
féCerium, London.”

Works: lliford, Essex.

GUARANTEED
Chemical Reagents
for Analysis and Research,

Made and supplied to standards and speci=
fications described in the recent publication

‘“ Analytical Reagents:
Standards and Tests.”

Compiled by
EDMUND WHITE, B.Sc. (Lond.), F.I.C.
Published by
HOPKIN & WILLIAMS, LTD.
Octavo, pp. 90, Interleaved. Cloth Bound.

Price 1/- post free from the Publishers.

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. HICI S
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8, 9 & 10 HATTON GARDEN, LONDON,
SCIENTIFIC INSTRUMENT MAKER

TO THE
Various Departments of H.M. Home, Indian, and
Colonial Governments, many Foreign Governments,
and the Principal Observatories, Universities and
Colleges throughout the World.

MKNUFKGTURER
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AND SCIENTIFIG INSTRUMENTS
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CLINICAL THERMOMETERS,

Air Meters, Anemometers, Barometers (Mercurial and
Aneroid), Boiling Point Apparatus, Cathetometers,
Clinometers, Drawing Instruments, Gauges (Gas, Steam
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Pumps (Vacuum and Pressure), Pyrometers, Rain Gauges,
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meters, Sunshine Recorders, Theodolites, Thermo-
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Catalogues Post Free. (State which required.)
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ge& Exceptional Terms to Colleges, Institutions, &e.
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Instruments.

THERMOMETERS FOR STUDENT WORK A SPECIALITY,
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Macaulay’s History of England. Ilustrated Edition.

Edited by C. H. FIRTH, M.A. With goo Illustrations, including 44 in Colour, and Photogravure Portrait. In 6 vols.
Super Royal 8vo. 10s. 64. net each.
*o* Lllustrated Prospectus post free on application.
THE SPHERE.— Let everyone who has not a ¢ Macaulay’ on his shelves be sure and buy this finely printed and
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FIFTH EDITION, ENTIRELY RE-WRITTEN AND ENLARGED.

° ° ]
Chemical Technology and Analysis of Oils,
By the late Dr. J. LEWKOWITSCH, M.A., F.I.C. Edited
Fats, and Waxes. by GEORGE H. WARBURTON. Fifth Edition entirely re-
written and enlarged. In 3 Vols. Illustrated. Med. 8vo. Vol. I. 25s. net. Vol. II. 25s5. net. Vol. III. 20s. net.
NATURE.—* Users of the work will find the new edition increasingly serviceable.”
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) . 2 o &
By Prof. LUIGI LUCIANI, Director of the Physiological Institute
Huma'n PhySIOlogy° of the Royal University of Rome. Translated by FRANCES A.
WELBY. With a Preface by J. N. LANGLEY, F.R S., Professor of Physiology in the University of Cambridge.
Illustrated. In 5vols. 8vo. Vol. I.—GCirculation and Respiration. 18s. net. Vol. IL.—Internal Secretion—

Digestion—Excretion—The Skin. 18s. net. Vol. III.—Muscular and Nervous Systems. Edited by GORDON
M. HOLMES, M.D. 18s. net.

Text-Book of Embryolog'y. Edited by WALTER HEAPE, M.A., F.R.S.
Yol. I. Invertebrata. By E. W. MACBRIDE, M.A., D.Sc., LL.D., F.R.S., Professor of Zoology

at the Imperial College of Science and Technology, South Kensington. Illustrated. Medium 8vo. 25s. net.

5 3 An Exposition with regard to the Natural History of
ZOOIOglca’l Phllosophy‘ Animals, the diversity of their organisation and the faculties
which they derive from it ; the physical causes which maintain life within them and give rise to their various move-

ments ; lastly, those which produce feeling and intelligence in some among them. By J. B. LAMARCK. Translated,
with an Introduction, by HUGH ELLIOT. 8vo. 15s. net.

The Deposits of the Useful Minerals & Rocks;

Their Origin, Form, and Content. By Dr. F. BEYSCHLAG, Prof. J. H. L. VOGT,
and Dp, P. KRUSCH. Translated by S. J. TRUSCOTT, Associate Royal School of Mines, London. In 3 vols.
Vol. I. Ore-Deposits in General—Magmatic Segregations—Contact-Deposits—Tin Lodes—Quicksilver Lodes. With
291 Illustrations. 8vo. 18s. net.

SECOND EDITION, THOROUGHLY REVISED.
3 3 2 By F. W. TAUSSIG, Henry Lee Professor of Economics
Prlnclples Of Economlcs' in Harvard Univer’sity. Second edition, thoroughly
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A First Geography of the British Isles.

By W. MACLEAN CAREY, M.A., B.Sc., Author of ‘‘ A First Book of Physical Geography,” &c. With Coloured
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NOTICE.

For the convenience of readers of NATURE wishing to
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the period of six months at the publishing office of the
journal. The books will be retained for the purpose of
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LIQUID AIR axo LIQUID HYDROGEN.

Dr. HAMPSON'S AIR-LIQUEFIER is now made to a standard pat-
tern, and numbers are in use in University Laboratories and elsewhere in
various countries, The whole apparatus is neat and compact and its parts
wﬁ easily moved ; the Liquefier without stand, being a cylinder 17 inches
high and 8 inches in diameter,

It begins to liquefy air in from 6 to 10 minutes after the admission of air at
from 150 to 200 atmospheres pressure, making over a litre of liquid per hour.

It requires no auxiliary refrigerant and produces a perfeclly clear liquid
which requires no filtering.

The operator has only one gauge to watch and one valve to control.

HYDROGEN LIQUEFIER to the designs of Dr. MORRIS W.
TRAVERS for use in conjunction with Air-Liquefier.

For prices and particulars of the above and ecommereial
apparatus of the same deseription manufactured under

WATKINS & DONGASTER,

Naturalists and Manufacturers of

CABINETS AND APPARATUS

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

BIRD NESTING BOXES of various patterns ; they should be fixed in

gardens, &c., by lovers of birds before the breeding season.

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.

the Linde and Hampson patents apply to
THE BRITISH OXYGEN CO., Ltd.
(Formerly Brin’s Oxygen Co., Ltd.),
ELVERTON STREET, WESTMINSTER, S.W.
Works in London, East Greenwick, Manchester, Birmingham, Newcastle,

Glasgow, Cardiff, Sheffield, and Sydney, N.S.W.

OLD PLATINUM, GOLD

Dental Alloy, Scrap, &.c.,
valued or purchased.
Ltd L] ,

SPINK & SON,

17 & 18 PICCADILLY, LONDON, W.

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

36 STRAND, LONDON, W.C.

FULL CATALOGUE ,POST FREE.

RECTANGULAR

GLASS GAPPED BOXES.

EST. 1779. TR S =id oz 33" x 23" x 13" ... 2/-doz.

. . $ ~ ”
Gems for experimental work at moderate prices. 24" x 13" x 1" ... 16, 57 x 3 x 1”29,
SR DT SO LA U I G P e R T

LARGE STOCK OF OTHER SIZES.

MANSFIELD’S
OIL GAS APPARATUS

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

NANSFIELD & SONS, Ltd., 11 Hamilton Sq., BIRKENHEAD
s S R S T e R S

LIVING SPECIMENS FOR
THE MICROSCOPE.

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

HOMAS BOLTON
25 BALSALL HEATH ROAD, BIRMINGHAM.

MARINE BIOLOGICAL ASSOCIATION

OF THE UNITED KINGDOM.
THE LABORATORY, PLYMOUTH.

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

Sycon; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy-
onium; Hormiphora (preserved); Leptoplana ; Lineus, Amphiporus,
Nerels, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus,
Gammarus Ligia Mysis, Nebalia, Carcinus ; Patella, Buccmum, Eledone,
Pectens Bugula, Crisia, Pedlcellma, Holothuna, Asterias, Echinus,
Salpa (preserved), Scyllium, Raia, &c., &c.

For prices and more detailed lists apply to

Biological Laboratory, Plymouth.

RUSSELL & SHAW,
38 GREAT JAMES ST., BEDFORD ROW, LONDON, W.C.

MICROSCOPIC SECTIONS OF ROCKS & MINERALS,

EITHER FROM STOCK OR CLIENTS’ OWN MATERIALS.
Descriptions and Reports made at an inclusive charge if
desired. Apply—

JAMES R. GREGORY & CO.,
Mineralogists, &c.,

189 FULHAM ROAD, SOUTH KENSINGTON, S.W.

'Phone : Western 2841. Telegrams: ‘‘ Meteorites, London.”

GLASS BLOWING

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

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

H H ELM 66 HATTON GARDEN, LONDON.
Telephone 2512 Holborn.
ACTUAL MAKER ot ALL KINDS of X Ray, Geissler and other
Vacuum Tubes, Mercury PunLlpa /ngh Frequency Electrodes, &ec.
st [ree

THE DIRECTOR.
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BE-GKER'S SONS
'CHEMICAL, PHYSICAL, and ROTTERDAM
: CELEBRATED

SCIENTIFIC APPARATUS, WEIGHTS

CHEMICALS, REAGENTS, BA

= Balance No. 133
(as fig.), to carry 100
grammes in each pan,
sensible to /gth milli-
gramme, agate knives
and planes, beam of
silver bronze, gradu-
ated on both sides, with
=0 long rider apparatus
to serve both sides of
the beam. Mounted
on stout black glass
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